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WHEN you receive your diploma and 
enter upon your career as a mechanical engineer 
you will find a sound knowledge of bearing design 
and application one of your most valuable assets. 

Wherever wheels and shafts turn~ every piece of 
mechanical equipment has its own bearing re~ 
quirements. It will be part of your job to analyze 
these requirements and prescribe bearings to 
meet them. 

lt is particularly important that you have a thor» 
ough understanding of the design and advan~ 
tages of the tapered roller bearing on account 
of its versatility and wide range of application. 

This bearing has been developed to an extremely · 
high degree of efficiency by The Timken Roller 
Bearing Company during the past 42 years, with 
the result that more TIM KEN Tapered Roller 
Bearings are now used in al! kinds of industrial 
machinery than any other bearings. 

Write for a copy of the 184 page Timken Refer~ 
ence Manual-a complete text book of tapered 
roller bearing design and application, 

TIM KEN 
TAPllll!J RIJllER IEAII1115S 
M<~nufadu~er$ uf TiMKEN Tapered RuHe~ Bearing~ 
k~ autvmcb!fes, mob~ tm~:h, reilrced cem and 
lccomufi·«.s end e!! }inch of lnd<d~le! m;,<:l>i~­
<>ry; T!MK!:N Alley Steel~ and Ca~bcn <lnd A!!uy 

Seem!es~ Tubin9; and T!MKEN Rock Sits, 
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By Don McClure Ch, '42 

Don Martin, CE. '41 L thi' anth·.>t of "The Grand F,)rties," 
:m artick ·which h;;s aH th<: in;.idc dojK about the 1<141 civi.l. 

::.:ngi.nf~~:;·~ tan1p on Ca:;~ L.akc l)on v·:'::nt t:.: 
th· ::.amp ~tnd is wdl qua.iiEcd to g-ive thi' 
'Tr:cH?-:o~LnG n:adr:r::. the. n-:aJ "'low-d<)v;n)1 on 
tht' -:~:lrap. 

s: 
Editorial 

Wallace K. Belin 
Editor-in-Chief 

!)on is ;t mnnh:r <.rf tht~ A.S.CE. :\ftn 
g_rad:.1~~ti<-Ht 1 IJon \Vouid 1ike to gu iPttj e:·.(plo·~ 
miion a" "Jif<~ ,,·ork. IIowt:vcr, in the rvcnl Bruce Torrell. .............. ., .......... , ..... La:;r-Out Editor 
l hat there are no 1nrrrH .. diate openings f{•r cn-
:<)m·u·n~p!Drt~rs, h<:~ ·wonld b~: Vt:ty ;:omcnl D ld McCl D ~d tal E ''t ona ure ..... " ......... epwtmen en or 
\'\'Jth a job a:-; {:ngin(•e.:: for it r.aiLtoad. 

Rmn.ld. Gourley's :i<:e<>nd artick is ~;gain ah(mt a ~1lhjed 
,_-;_:l v\·hi(·.h h·.: js v.:eH qu.:d1fied to \Vtitc, J-fi~ ;,rt3clc on the :nt;"\v 

t:n1ort huildin;;. wiJJ he int<~n~sting· ~lnd in­
~.truct.ivc to ar\:hitecturc and engin<.:'<.:Ting ~tU·· 
dent.~ a1ikc Profe~,s<";r Roy C. jone:;, h;;:ad 
of i:h~ sr:hcol of Archik;:tun'. who ackd ;;s 
a·~!v.is-:o~· t.t: the a:chi~t''.:ts ·ftH th~ Union, hdped 
\•dtB tHe n:E~teq;;J lor t.h:; rlrhde. 

I~ona·!<l ~.r~~:nt rrto::f of his t!rnf: th1s sununer 
ovu the :!ratting l,();>,;-d of an <?ng·ineering and 
ard:it<:<.·wroJ fmr: in St. PaHL H<~ rept~rt·; 
-th~-:r. he Js <tl;-;c taking ur: goH. hut sr~ far is 
n:lath:ely nn.~u~x~f:'.~fuL l-{e :~til! ;>1a.r:s t•) ~·~-•rk 
f:.n ~l rn~t~f:r's _ch:-gn~~ a~Hi th::.~n gG inh.:: thf: 
bm;:mg Bdd, !:ls mam :r:tr:rr:st 

thic~)l\:;;~:·~~,(ls~~~\]~~~s~\t;;;~;i~s ~~'\1Y~g-~,''~f~c:~;~;,(;c::T\~n:.{~l;!,:;-' 
ir:g ~lt:x:inr. flea:! of the Trd: p;;rt;:; ekcted lo the Union 

Fk::: ::<l of Gov<:trh)"' last 
spr1~~g: !\l !S an e.x·· 
ampk :;f the <?ngir:n:ring 
~'drt:d;.?:(•) V/h(> rnad.e 

\V<J.nt SOll1<" promo;ir:g 
dnne? } f it\ rnr:~tru{~tiv!: 
and -f•.H tht {~-~JGd of fbt' 
University j;;st call on 
Jo~ Atkins~ tc":("hnulogy\; 
nun;hel· on~: t•tJ~. v r:L~ :1. 

Joe is ;.; m<:ml:::::: of tlu: 
aU tT Council ~~ad is aJ,. 

l('.:ays hr::;_y Hl sonl:; -;chune ;o "hett<~:: ~rf:~:}L'f li<~ i~; a JBni•)f 1n 

the JJvf: .. yt~ar n1tt·h;._;,:r:i<..~;li f:nt~in::-{·rit!g- bn:sH.it''''~ :.·.::~urse at!d 1~; a 
·personitlcation uf wh.:st ~:v<:ry fn:::-:hrnOX! :::nt~ineer hop(:~ to be, 

The Cover 
T"ht~ angles of the C(n:f'r <h·~·i;.zn a:::: :--f:t off by th~ c:.H'Vt"~ .:.n 

th~ cover }:·hoto. Th:: pi):tti!( w a.., t.aJ·:en by the '[7nlv.:.:-r-;;ity Phot<> 
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AN EDITORIAl 

't 

lr'-' Ol'rT dr;: ft the ymmg <:ngineer! 
1·.~~ L()cd boards and national oFficials 
~ sh(~uld ht:::arkf?11 to that cry. 

Tr>day, many uf our In:,titute of ·rechnol­
ogy men are registering· f<>r r;ur nation's 
J·irst peace time conscription tn in~ure our 
hnd frnm inv;u;ion. ()nr t;indents are de­
ferred fron; {;eing ralled k> adive service 
until July 1. 1941, bnt what 'NiH happen 
tlwn I There is no menti;m in the f)raft 
l. ... a\r..~ to further defer nr excrnpt studcn:s 
and graduates of technical sdwols. /\iter 
July 1, thev will he drafted just as any other 
eligible regisi ree, unkss the nati<ln ur local 
hoards ·wisely see fit to clast;ify them as po·· 
tentially \"ital h> industry. 

Our defense sh,)uld not only be a t<'m­
purary r>.:(~asure, hut a long timt· program 
with ils g-reatest strength in the fut11rt. 
Tedmicd students, even recent gradtwk~. 

;<re n<";t immedi::tdy vital lr> industry, but 
these same m<·n are th<~ <•nes that compr,se 
the pot<:ntial inteHig-ent guiding pov.'cr of 
our indu.~:rial :~vstem. Cut down their num­
ber by draft lnttery a.nd one of the most 
important defense j>illars of our e<:>untry vci1l 
be chippe·:I at the base, To say tbat ::n 
<:(~r,m;n!l:ic:;:l enginee;·, nr a chemic.d, or a 
rivil, will be of mure va.Jue to his <~unntr:v 

as a soldier of oru: year's training than ;:ts 

;< sp<:·ciaksed engineer \Vith four years' :e:;t­
ed techni;:al schooling behind him i~ pr<> 
p<>c'term:s. 

\Ve believe that tlw administrators of our 
defense prngra m o.re both intdlig<~nt and 
shrevvd enough tl> realize that such a plan 
fur ordin.Hy conscription of engweers, 
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thuugh entirely within th<~ ruks, would he 
foolhardy. 

·r·wo :dtl.'rna.tiv(5 are then open tu the 
g\)'.'ernn:H:-.nt. lt fan draft young t.e<.---hn1c~d 

graduat~·s at <t '<<:age of S30 per month <: nd 
phce them in vusition:'< where the.ir kn(>wl· 
edg(~ ~~nd t'l'.jK.rience will be of ~-onw usc. or 
it may allow them tr; be o.ssimihted nor­
tn;dl:•: into industry when~ by tried mean:~ 
!hey may !P•.in the <::-.:perience necessary tn 
become vital to :'<onw indu:;try, :wd, as a re­
:,nlt, vita! V> unr country. 

Tn expect men, technically tr:Jined mu1, to 
rh outstanding research and make exacting 
menU.! decisions f(>r $30 a month is nut 
reasonable. FurthHmore, the urge to sl riv<~ 

to the utmost i:r>r a.d\·ancemi.'nt will not be 
there :t::> i hey lonk furv.>ard to their ye~r·.s 

arm:v _inh r:ttht:r than tu a lifetime in some 
industry. IvLmy engineers would serve ··,vill­
ingly uut of pure p;nriotit' enthusia:;;m, hut 
<:v<·n ii th,·y felt this urge· --?,-ithin them. it ie' 
l1()t hmnan n<;tnre tu do nne's mental be~t 

Un<kr a yoke uf arbitrarv forcf~. 

Let i hese: ;:;a me m<·n lx absorbed into in­
dnsl:rv ;tnd g·;;in the practi<::.al ::u:kice that as­
s:;ci_;;ti,m with o!der heads in their fleld will 
give thl.'m, and !h<~y \v\1!, in not too Jong a 
time, b<:.~«:>m<· vaiuabk and, in a ,;en~e, n>en 
indi~;pensi!;]e to their particular cump;~ny 

rtnd tu our cc~un try as a "\\-"hole, 
'T'h<- eng-ineer \:-;,-<}.nt~. to ~.er-;.;(· his C(>untry. 

The i.'ngineer is perhaps one of :be bet;r 
fitted tr} ~<-rvt' hi~. country in th!:; day of 
_.;:treamlined· warf;;re. Pui him where he rna:,• 
free·!y and most dhciently ~:,:rve his country 
t<> the utm(h! of his :lbiJity.----\VJ;:;:.n. 



C<:>nlrol of ma>m. r>:llher than by €>lahorate daiaH. was used tc gat c. main 
extericr effect in hc.l=~s with the a1har huildh~gs en the Mall. Pcmiculox 
~tlentian is called to th<.:? striking 
Hght fixtures on the irant <:>f lhe 

building. 

lkl•::~w: The funcb:m oi eat!h roem · 
wa'* ~<:>nsidered in dsierminin;;J He 
scheme >':>f decaro.ticm. Unm~uo.l 
>::olots. dro.peries, and llqMh~g were 
deaiq1~ed to give lhe Union a 
luxuriom; dub-like chmader nat 

f<nmd in other Uni<:>ns. 

1~~\ (;S .1 ol our r::aders h<Jv.: nnr­Jl, v:dt~d at the potnp of tht- N.f.:'\},: 
(}niot1~ hut fev..- ~-::~a1iz(" lw:v ... · e.x­

ten.si\·c ,~ .. ~?rt the pi~•x:~ ·:~r..d hGw rnetic:.~1ou:; 
the ~:on:~~derat.1ons ';vh~::h went into the 
final r>h\h fc.r th<Jt hHil;ling. T C:•.:lmi-:><1 
nu~n on th~ir first vic;it tn t}H· Cofl'n:an 
).:{cnH)r!a1 l)niun h~:: ::e h~:en innn:;diately 
;mpr<:"5't·d b; .. · tll!' fa<:t th~<t. m<,mber:o. uf 
their (>\\T: proks.;ion:: :;pent a tn:mendm!;; 
anlo:Jnt o:t titrH: .an~i stndy in cc·nceJving 
th1s bui1dirlg as it nov~' appear-;. in \"·<:.':V of 
thi~ f~to:.t, thi,. sbll .not ht' :w attnnpt to 

~~~~,;~~~:z~m:~;~~i,,~;~ ~:~1:~~e:tt:;:f'~c:;lvi1:~'l:;~D,~ 
tn :~ ~.Hr:fHe m.anni·t, an sn~ight tn-to the 
na.ture ~~£ the lH·t~h1f~fn v, .. hich '.:or: front,:d 
tht~ archiu:ct~ ax:!} the pr<>'-'':·,_hsn: th.ron;;th 
-.,;-.•hid·J the;: \~:r.::nt tG pkrn ;3.n~l <h-:~:i.>rn ti~'.:' 
!argc·,:t bnikbng c·n :he c::unptJ.'<, .. 

Professional Service 

.". L,t c . .£ the: pr<.>'fe-:·,;,·,na.l nwn c:mri!ny<"::l 

;~~·n,~;;~tet:n;~,::~::/ t·J cl:::,ign the h~Jilding 
<::. H . .J ohn~tot: ; !!> .. rchtects 
I>~Jh:l:1Jr_y l<{_ • .ngrnt·,:ring (:,_Hupany: .~.:r::~­

cti<!.B!ea[ I-:ng·;r:~·f.1'S 

\Tcrf:H aHd N"i•.:.ho1:-:.; l.and.s::a;_J.-;; /\r,:h1·· 
teet:-; 

.khn, Hc:pkins; T'll·<:r.i:.cor i)e•igsa~r 

{<o:< Jon::s; }\{_h·J~{Yry !\r,+~.:t(:Ct 

Tlit: arc1:i1Tct:;, tht: br::hcl.p:: >k>.i:~n<:r;;, 
nnd tht· engn1r;;~r . .n~Ened abcn:(: ~b;lv<: d:::~ 

Our 
Meet 
By Ronald Gourley 

::;1gnf.::'d n:os:. o£ the. linSve-r~.hy\ hui"lding~ 
;;.nd ca .. n:pu:-; <.>.rrange.tne:r:ts eY<:r ~in::-.(' tht 
Ca::s Hilh::d. Plan ,,,a;; :1dopt.d in .i.•Xhl. 
Ji>lw> f·h1)kin;;, a wdl known Chic?.gc• d~­
sJf~th~r. ha~ d:;::;igth~d. thr irne:lo rs <)f- n::}Hiv 
\~·eli knn\vn buildings, .:-~s: ~ .. vt~H a::-: th"'.:· ne-\~: 
tfn1nn P;~c~fi:.:. Stn;;~ntiint:rs. Profe~.sor H~ov 
Jnn<~", b:<Jcl of th<: Uni,·ersity's Sr:hc.x;l. o~' 
.:\r<~h~t<~cture, o.t.·.t~. a~ advisor to the l;ni~ 
ver~i:y and the Board of R,;:gent:; .in th<;~r 
variou~ hui}ding , proj6:-ts. nc , pn;y}at~s 
programs ot l·eqtHteinent:; for tne ar:.:.h}-­
te.et:;, recon:rnend~, :=.ltes~ ;~nd ir: general 
c:ontrihutes o.nythi.ng in the -.;-.·ay of <vlvi~~e 
ur :-;ugge::ti<)H nccc:=.~:..n) .. to hdp th(: lJ.~<1-­
v<~rsiry and its a:r:hitt\:ts to get -.,vhat the 
{)ni v;:~r~lt~v net~d.s. 

In 1'.!36 a ne•v Uniml building >'<b fire;; 
pro~y):;cd and a group of. \fi.ru:..:-~ota. focah_y 
and :~b.:dents ~i.f>po1r.:h;d. by the lat,:· P'resi~ 
.lent Cofl:m:w innstigatul stucknt l.Tninr.. 
huik!ings on sc·v<:-r.al other ):fithvestern 
cl.mpu;;<:<;, :\ detailed p•.Df\ram oi n~· 
(JHircroents -..vas thtn dr.:}fttd bv Pr-ofess•.;r 
Jo<:e;,. Tht~ p,trt of the lnsilding to bt: v·><~d 
by thc :--UH.lf:~t body v\·as to prc:vid:-~ for : 
l. Soc-.b.l facilities 
;L Eeueat.icma! ac:t.i>;:.;,:,;. (excc:pt athktio.:::'! 
~t Cu ltnraJ _progra.n1 
4. Dining· center 
l r. w~;;; :hought :.h;lt sc·me functim::; nml'l 

be takt:n c.1.n·~ of int<:";ro.:.hang-~;ibl.v !r:. the 
sa.rn::.--: ~r>a<:e~ a:i for ~r:.st~ln<:e: large ~l.ar~cr.::-;~ 
a~~e1nb1ics, a..nd baH~rw·:ts ln thf: "banr(;oTrL 
}"o addition tO ~H .. H.lf:nt fCqUif(;rnentS~ (:qn{­
plf;te fac1l:tl<:s \"'ere to he providt:d fnr th:: 
Catnpus (Juh. a far.r:hy orx..ani~.ation, 

Strategic Location 

,...fhe prinJ3.ty step, ·.:::~ i:: the c<r:Oe :r~ ih-t::. 
ph.n:ning of any n~:'w carnpn:: huiJ .. hng: v\·.a~ 
the "'::kr.ti.em of a pn.>p<:r :;it<:·. T}w <·\it:c· 
ti (;'(' --....-;:s t>J p{~~~:e th~ "bn1Jd1J?g in ;..}H: ·rn<)st 
<:onvcnH:~nt. t;o~;H:on H;r t::-;~ by th{: ~: u•l(:nt 
body as a \\:hole. \\.-ith thi:-: ;}oint in ·eJind 
a thorc~ugh stndy of stt~d:"":nt pc~puhtt.i::m 
~rrout:.J tht: th.ree po~~~.~bk: sit~~ "/·:a.':' r.ua··k: 
hy the <v:ivi~nry a.rch~tt::L Fn.\m thi~. ;t 
\Ya:; d:::t<:";nnith:d. th<}t the idt:a of a s1t::·: 
on th:: ::-.c·rnt~r of C.hur•:h s~xe~·t and Cn1-· 
versif.Y /\ -..·etH::e> \vl.~~-;r c thf: Natr1raJ. H i~;t.:>f)' 
)Jnsf:'uH1 n(r'.>v ~tands~ shon!d he aba;.h~o:.H:d, 
'The :;(<:nnd cor:s5dJ:·:ration: ::: :~Jte bo:.:tv\T::T: 

~!·~il;h::;.<)~' .. ~\-~~--~~:~d:'t;:~;.~\~;,;~:l;r;~n,~~;;~~; 
r>hn by wh)c.h tl;c: c:am.f:HS k;s h::::ll de\'d-
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Architecture '41 

THE INCEPTION AND CONSTRUCTION 
OF TI-lE COFI=MAN MEMORIAL UNION 

op(:d ,,·onld he <!isrup!d by pla<:mg the 
building thn<'. Th<·: study thai had bn~n 
made r~£ :;.tD:.h;nt ,Population :;ho'Ntd ~, steady 
progn;·o:sic·n uf r:opnl<J.tion l:c: the :i()t:.th of 
the campus ~md foreca;:t a ;;ontimunn~ of 
t.h-.~t vn:-,gres:~ion \vlth the e-rection oJ nt~Vl 
donnitori.t~~ south of \\'asf:ington A.v::nue. 
Therefore it >t·e.:n:;d logical to er<.~d the 
bttih:Eng· ~n that vi(".init)·, Fer 1hf: san:e 
n~_;son !he stnder:t P.O. buxe:; were to he 
pi;~ced thf:r<:. in vic .. v of the nnHSt:a1 si~.e 
of the ht::ldinp. th~ an:hite<:t~ decided to 
1)lace it ,,G as to he a .fitting architect!lral 
t(:rrninat'on to th<: \-iail in accan .. hu;;__·.o:~ '\\'i!h 
plans. f<y.,- th<~ ~.till gro\vjng lJniven<ity. 

Symmetrical Plan 
'Nith thr >~tr defwitdv ,el.ected, the 

ar·.:h.ited' -,venc at. th<: <.:ru~ Df their pn)b­
.krn--1<> umr.ein· a sdJetne which vmuld 
pt<nride in ad(~(JB3.te fa!'\hiun .for thf: c:..~n•­
pk".it;r o£ f.ar.lJitSe:-; ~tated. Jn :.ht· progr;nn 

of requirt·n1ents. l t is thf: ~·!:n;;:ra} behf~f} 
hut ;5 gro::.s mi:~conception. !hat an archit~t.t 
is pr1rnardy Cf)nccrned :.yith dra-..ving. T'he 
orga.nixatiO!l of a group of 'f\.··!d.ely differing 
!unction~ iNt(• an inkgr-a1 an<! unifird 
v,·.hof~\ the t'tYncepti~)n of a _pl;~n~ j':' th(; 
1najor ·,\:crk of an ax::.hi:.ect .. and it is nn 
!hi:~ :;tud:,: (.;{ p1~:.n that h(; ~.pends a .n:.:!jor 
portion <>f hjs !ttnc:', I)ra<.\·'jng i~ naturaHy 
nf ilnpcnt(J .. ncc to hinl, bnt it i:: only uf :sec­
nndary impuri.anq; ;o t(H'm a pictori:l1 rh> 
ord of Jn~. stud.v. In the cast of !h~: t:.ni:)n. 
·~·•,-hich v..- ;!s a l;.(;ry d.it}~cuh 1~1a;rning prr~h~ 
k:rn ht~;.~au~;e of 1t.:- g::eat :-;ize and ur:u~na! 
requiret·.c1ents, ~tveraJ ~-t~hf:tn(;s for plan 
wen: studied. The. g;te ':ohYiGusly inferred 
a symmetrical so1Btion. Bccaus:: l':f the 
large an·.! ::on>t.<nt fkw of trafJ::: in, out, 
;nt.J t.hrnngh th~ hni!ding, lt -..va'; der:rrH·d 
(1<:-o:inbk: to bas:; the pl:in ;;n a nrcuh-­
tion pattern. The two types of circ.nlation, 
~;tndet~t and ::..f:-rvi'.·e. had tfJ b(· ~eg·rega.t::--d 

Modem lines <na J:<t~mewhat modified in hc.ko.uy over.looking the .ballroom. 

The bold square line~ t~f !hilS st<:Iit· 
cc.se o;:e chatadetistk cf the exte­
rior un:hlte<:lure of ili<J ·building. 

''"' a~ tu avo] c1 ::on fusion in the pr:H·.ticahil­
i!y of t.he plan. The r•att~:n: :;_f .,?ir?uh-· 
r.wn gcuned i.n \\·:Fk b<:ot m a {_: 'nape 
v .. ·ith open end lacing eit.h(:r· ~..J•}tth '.H' 

S(•nth. The ~huknt fw.:iliti(cs conld be snc­
ce:;,,fully a(<:OUlm:)dated in fotlr t1o<lrs, th~· 
Campu:; ch;h in ·four iloor' ahm-:; th<:st;. 
The ;;.rd:i:.ccto: finally d<:<:\dcd t.h:.t til<; 

;.chnne w·ith the open end o-f the ''U" fa<:-· 
ir:g tht:: rivc·t) "\vlth ~tTvict· att·as confined 
w the )?'round Hoor ;md \ns:rk {'(>mer:;, 
wc:uld h<e:;t t;;ke ~Hlvan!ag<; of tht' vinvo: 
afford;-:r1 by the J.•tis~i~~·ippi I(j\:t:r. For 
th'=:~r;:: reason~. the _pn:.sent ~cht:lnt':. \Vas 
adopte'l and d(~\·~·k.~prd into the ~ .. ,.orkirs.g­
plans, 

Primary Construction 

At thi> timt, the imr;,diah· ohit'('!l<T 
-_,.-a, to produr.e tf: .. ; workin~: dr;< wi;>g'; ;'!'; 

quickly ~" J>U%ibk The- g;;rage :wd 
f:mndation plan:; "'"'':rr prep;<n:d fir:'-'' '"' 
!k;t fundament:d con:;t:·uction work- could 
he pn(gressjng ..,_vhlh· thf: r::sna.ndt-r r,.£ the 
dntv\:i.ngs ~·er{~ bt·ing rnack. .D1s::jn:?.; the 
1'f'<'>Cf:-;~; of ;n,-d·;.ing v,:,)fking dt~~;,ving:;. th::~ 

de:;Jgr!~ of thf~ e.~lg)n<:(;r s··-··struct.r:r-;:::1, n.H:~ 

chanica}~ and e1,:·nrjca1····\Vt~r<~ jntegf:.tt':>l 
~~r:d Jnt·.,.-,rpnrat.~:~J \';ith the 3.1Thit(:ct~,' d;-~-· 
·~~:.:~n to 1nake plans J>;:.~ a cc:·npJete hHl"!d-· 

;.:;~·! s_T::~~)r~~·.:~~~;,_;:'' 1 ·1:~:~~-,~~\~·::/ t,';' f a~:,:e L~;:t:~ 
ing-, t~oe~ t10~ f·~:rrnit di~j('H:;~ion here. 

·Through ;;.U th~: prel1r.nlrw .. ric~ t.h'~ dc:;~gu 
of tht~ t''\.t{~rior had u.nde:·gDn(: a c·on:;t;~:t 



Archit<6~til' prclimino:cy ilk~kh sht!wing fut> pxcpcsed pltan of the CQffman 
Mamotittl Union, Th~ da$iqn <;md am:s.nq.,ment of the l:>1Jild.ing was made 
to ccniorm with that t!l th<: othar co.mpug lmltdings which ho.<te b<:en e.reded 

since tha ca,.,. GUbert plan. Wttl! Cldopted in 19U8, 

·.;i~rned fnr.njts...:n:', tht' tle;-;~gnt:r tri~d. to gt-... ~: 
th.t· H!l:~rin-:~ a 1n:<nrinn~, qu~~Jity} individual 
t<> tl-:i·; hHllding an<! no! found in nth<:: 
:~tudeu1 L:r:i<.n-!:~. /\..t the ::.an~::~ tinH~ ht 
~·.;u;~h:_ t.t~ n~akc tht:rp h::;:.:~ht ;Hhi ~nf(>nna~ 

>vith at. least ;; hint ?[ m<>;krnity whil~ 
not dcv;;>tmg to:.: <:on-;_plddy umn th<:: patn 
of (~dnv~:nt1un. {n due resp-t:::-t. an s;:.ns~s~a1 
<>NlOttllnit~· wa;; (>fkn,'d Yl.r. Hnpkins lK· 
cau:,e c•t' the .bd that the ).1Jnnc,;ota l.'nitw 
v.-.:,:'-. r.oneeived as a co-<:fin<:~~ttona1 1nstitn·­
;jc·n as i~ n<"H thf: c;~se on .:.n:~ny- carnpust~. 
In ~uch tn:-;tan~:c~ a:-; th~ iatt<:r. thf: d~·t­
orator i:-: tr..:naHy (onfrtwJted 'vi:h tht~ prob~ 
km oi {:xrni~;hing thr typic,l1 "Colkgi.ue 
/\tchittt:turt" type of }.sui!d1nf: pt':rSc-·ndlcd 
hy d~~rk :-:.:on1s \\"1th h·atied ~1a5~. wir::h.n'\::,;, 
heavily h·amcd ('t•i1ing::., haH tirnbrr, N('. 
Tht· CnH'm.u: l.'niun is at: l:'ntirely <iiffen-:-nt 
type of building tfwx: thj':' ar:d pr~n·i·led 
l\fr. Ilopkin:-:- a nHh:h nv<r.z •:nnt<:rnpn$-.~:·y 
{'IOhkm. 

Final Step 

T'he final ,:;ep in thr: C<>l1.tTptinn :.:! !he 
ch::dgn <;.i tht: t:n.i:..:n v\:;~~ tlH: l<tndsca:p:ng, 
which \\'35 (arricd out i1·: ;;, r.n.anne-r in 
ke::·~·ir:;; v.:ith th(' f:":-fi~tSng c~rnpus {and~ ... t:?..1'l~ 
ing ;-.;(~ a::. nut t~; di~:rupt the grner.1J '5che:trH~ 
uf thing~. 

--rh:: hnJhling as (:on~.trn<:ted ;-:; n.£ re. 
infort'ed con<:;cte frame, v::ith !·rick wail:; 
au•l ~.ton:~ :.r-!rn. 1~h:-: t'nv.:' rt'quire;.{ fo'!· 
tJuikl;n:.:~ v~·a~ 1~~:;~ HE;..n t't-/G }-f:ar~. v;h;c}:: 1:· 
v~ry um1sual l<.>r a_ building c,f its ;;i;;e, Th<: 
total ·co:;.{> \vhi<:-h indn<k:-; ;,H fnrn1:~hings 
aod all ft:f~ fnr professi:.!n;~J :-;o;;:rv1ct~.: v·;~~:,;. 
,.!'gl:t!y undtT fW·J mitli<.>n doi.l.:r;. Tht: 
~rchitt·(·ts. \;.Trt' ratht'r ~Hrpri~-ed to f1nd that 
the co'..;t, c.~:::hlsiv(: .;£ furni~.hix!~~·.;) \\a:~ un-­
der forty n:r:h p<:r cu!,ic {oc·l. 

Such ..,...._~1:-;, th~: proee{lurc i:1 th(: ~!esign 

of tht· Cofrtnan ~ ... {f~nlo~·3a1 t ~ni•~n bs_;ildin~: 
.-.,;.:hteh <">H.ered f~H~ the ;n·{:h1ttTt~ .~ nh;::.t 
tn11qnc d~::~ign pr(>}jlf:ln \-Vht:!her or $:;.-:t 

!hey !:av:: ,,ucct·:-sfully i<·h·r:ri that prubh m 
n.~rnain:; to 1::<: detrnY};n~~d. 

si!!d:•:, :\ de..;~rt' h:;.d t.;:·::·n (::.-:p:t::;~cd in tht: 
p~·<)~~n:n~ of r<:<p..tir(;rnet:ts ic·r a hnSlt1jnf! 
.,,~·it}~ Ugh~. a!r, :~ulc·r. and aq at.::noo;ph<:r<; 
o.:f gen:·:rou:: v,~e1t·c~n1t to .~.: .. cjnvt:nie::-n~ pl<:3::.,~ 

ant ~~t!art<:r~: thf:rf:fun~ it ~son!:{ fH)t h~ 
ncc<:~''3X~ to adhere rigidh to t-xist1t1g 
hn!h.1in~ ty·pc~. <.s:H1 th~··r::·b:~~ c-ranq; tht 
;:rrc·p<:r (:·xin-t.,.S';it5n of the bnilding:~s char<to::­
tt'1' Jt~: thelt ext,:-ric:r dr:::ign~ thf: ar,~hi~ 

ft·ct:' ;\t'"mpted to ;;iv<: tk klilding the 
c-1·:ar;H::3·:r of a cluh. v\·h;~J:. i~; tht· b~~sk 
:<tt'<t ~;{ ;:-, t:nir>n 'The pr;nci11lt \'.:a~. t:..·· 
kt·<:p han-n::·ny -.;-..Jth (•1{;~~r hui1dings un th•: 
:-.!all throuxh thr: u:-t· of th(' ,.am" u:tc~ 
:i~.Jt :.:t~k:.:·~.., .. and 1n.ateria.t:-;~ h:.1t tl.,-, get !ht· 

main ::x.teric·r dk<:ts hy n·ntn,! ui <h<: 
ma,; ra!htT than thron,zil !h: ll"(' nf d,>i-'" 
or.::~f: t1::t.a1L SyH1n1>=.'tr-y v\·;;,:; ;;. prf1'{·c:n:~,i~f:. 
lmt, .iuolg'ng frr,rr:. the f,r;;;l pr<"><h;ct, ~t 
~o_:t:tn~. s.:ta:J·~jh1c that tnnn' r:f:'<:~~t:v~~ cont!:) 
c·f d1(' tna~.~- n1ig1"Jt hcn-e h~~en po:..,~.1hk:. 

Below; Photograph of th" C~ffnHm M<:moriul Uubn $howing !he comparison 
b~tw0<'>ll th'"' ~J.mhH~cts' prelimiu.my sketch and the t::Qmpl!>tecl l:nti!diug, 

Interior Design 

Tb~:' de::;i_g-r~ <;f 1L~; ir:h'ri{);·s -was ~!-p­

Pff}a<.~ht'd difh:r(:rn.1y f.-~.H-:1 th<">~.:: of an) 
~·n viou.;, l~;x;·\·ersity oi \hr~nf::-:.ot;;. Ln:ikling> 
h:':..·;;.ns:: for th(' i1r::.t {j~lH~ 1ht ::;(:f\·ic>:"' o{ 

.:>~n JtH<:r lOr dt".;igne:~ ..,;.·o.:ro.:' :1(':-jU; n:-d ;u~d t·:: 
bitr: -.. ~~·.3.·~ ·.:ntrn:-:.t{~{i ;,:onn:··1~~b:' r::~.pnn::.l};il;ty 

{;:.,~.,l h~ ,:1;~~;~,,~1 ;;;;~:;~. ir~tt;t:i}'t)~,'~'t;~ ;r ~~~;,';~\~~ 
tc <·:<p~<:~.:-:. the sanH: :.:hshiik:.:~ :.:-h:~r:~<"tt·r 
v.:hich t};:: arcbitrct:=. tried to ::·xpr<:~.::. ln the 
ex:er;c.r {~f:~!~:n. l'h{. f \!r:;:t;<.n: of t-:ad~ 
roc;:1: ~.va:; ~>J!1~.i·iered d:o.:: det·.:nni:l!n:; fa<:-­
t:.x: i~1 jt~ ~.(henlf: of dfc-nr.:ttinn. 'TbroHgh 
!!•,: '''·'' <xf :mu,:na! c·r:lor >dwnu '·, l:ghtin;,: 
e:'ft·rh. dr ~FT~<:>, \·:;ry,r:g v.-:>ll and f!.,(,:· 
tt.~-x :_u;·L·:~ :!nd rn~1:.(:r !;d~. and ~peri.1Hy dt'· 
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By R. W. Siler 
Assistant Professor of Mathematics 

"'WrHEE!.'~ ar:: bshion-: in ;;duc:;t;···on. as 
in n•t·rything ds(', a fact w hid< stu· 
d.:;nt:~, "vhn kn<nv onJy thf: stvle thev 

.'lx~ ;.ub)tr:ted. t{·,, seldom . n~alize.. ! rf:~· 
m;;mbu wh.c:t .< •.lifl'trer:':': th~~·~ >vas ir: 
the :~dn<:atiot;,t} s::.~nf: on"!_y a 1it;h~ n::.C!f(: 

!han ten y:.:-_,.:J,.r~ ago~ v\rhen the prt::s~nt 
e::up of C!)H~:xe ~tudents \Va:; ln k1nd~:r­
gartcnc 'For ;_);1(~ thit!g, the av~;rag,:· camj}lJ'!: 
tht~n k•·.;k~~d 1ik:~ a rncnagcrie- ht:cau~e of 
the- CO(wJski.t~ coats :hat. v.:er{: current. 'l''h~:~r: 
;:;;;;J& 'NCl'<? W•)n: ·w.ith the hair Dnt,ide, 
?~nd v\"erf:' nnt ahvavs ("Oon: bnt coon or 
''"t, t!~<:y g·;,ye. ~< ;;lamor h colle!<e life 
v·.rhio.:.h "'.-Vas typical ~>f that era~ !ht: .. 't-..'•:en .. 
ti<:s. in educ;Hinn. A.lso at tl:e time tht<re 
~wen: strange edu.;:atio.Ynal tht~ories going 
th.:: f{):..H1f1~) t1l(: cent.rrli ~:::r;;J pervading 
th<:-n~(: of '~Nhich '.·vas that edHc;ltion wa~ 
;;;<-HH(:thing to b~ absorhf:d lik:; soup. F'o~­

tl:e n.•He~:; brand a man l"'id hi·; tninon, 
h~..)s;ght hlrnsd! a coon:~kjn. and ~;at d(•v~·n 
tD !)e fed pl<~;JqntJy and paink:;s!y at tht 
tron~~h t•t 1-:.:arHiug. Bojh;.d d(PNn the nt:w 
idea·- -..v~i:-!- just th1~s ~ that bighet· ednc.:-:tinn 
shnn]d be rnadt: ~:,~:; .. \·~ and a eoHege carter 
:;lwuld bt· fc,r £nur ;·cars the life~ ·;A Hik:y. 

Of cor;r"('- th<:rc were a goo·l 

'vVh::n a •twknt should r(·~dize ~:; th;,t 
there are tw~; ~:hir:f rt·asons -for .:~}')ing !O 

~:oHf:ge. ()ne i~..: to gain intonn;~t;(.n. ..fh:: 
oth(·r is t~; dr~ ~.r,fnc thinking;~ tu ~t~btni: 
to ;;. rnt·ntai di::>::ipline. /\nd df the tY.,.-fJ 

the St>.>.;nd r~:~l:~on i:; th':: rnon· iH1!X!rl:::.nL 
:\~ far a~ ~-~tnpf.Y c•htair:ing iuforrn.atinn i:S 
':nnccrned Hh:rf: 1~ no Ll':'fd to g{) to co}­
k:ge, ()nc >::an ;~ick UJ) a hJt of Jn-f;,)f rna­
don ~.1t.tJng ~1ro:.rnd. a radjc ~ or) fc•r :hal 
rr:aHcr~ siHiHg an•und a pc,Jir.e station. 
·rhere i:;n't a (_oHc":ge in (:·xi~.t,:ncc ]n :ht: 
hf:~d:-: nf \~·ho~;{· fa~:nhv i~ G:H~~:.tnth tlH: 
inform.atir}n to ht: ioun(f in a ~c·cd 1.if:rary. 
Stoted n: another w::y, f .<cultie,; are hin:·l 
not c:nly· to prese.nt inf~;rn~at.ion but to.:: 
stirnn!a!(· .ment:d. d1'mt b:;,::'::d Ui)<)n the 
iHforrnatinn .. 

Thi;: should <:xj,lo.in \u s!w.lcn\S the rea .. 
son for th(: devices u::t:d to h.rjng a.hut:t 
tbt~ thinbr:;<, the ·mental n;,;;rtior:, wtlJd: 
i_~ thf: prirne purr>o~e of •.:oH~:ge ~:dut:ati<"Jf~. 

rruhably ~h~; ~~!:~t ppa1~;_fu1 devie~ i~ thai 
kncrwn a:; "l:r:nKwg. I, ltmkmg, k<e h;l.ng­
ing, nEtY be a pain in the ne:.:.k ~(> thf 
pt·rson e.x.perjenc;nF- it~ but '.-vc t11USt a::-::-ept 
the f::wt that iu au imperfe<:t w,·,r id. unless 

lx>th ciic•r: and bel< <,f it <;n; nr-on;:dv ·:e­
\varded there ·won~t he ntuch ;ff<.>;·t .. .:\.n:! 
rn<:'ntai fX(~ttion i~ an t~ffo_;r-t, 1ar I;.v.)n: :-o 
than is phy:;ic<JJ exution, It i;., 1 •hink, 
J!·;r rnf.~~,t nf DS urn::a.tl).r;t1, :u;.J hardly to 
he induJ~·cd. !!: s;.n1e~.s there ;u:!; fnttH{: n: ... 
-..v~u:d.=-, ont \\·ay or tht'. '.'tthcr, y·~·t h. 1:; 
t·.; th.i:~ unn;;.tu.r~\1 practice that s.:.:.hool:; are 
ddicated. 'I'his, and nnt the mere di::hing 
out of info-rrnaJior:·> i:-; HH: chief J(:~~~.on for 
Ha~ cxistenc·.~ of r.o.Jiegcs atH} th:;:~ -.,;v'-~ v tfH~V 
earn HH·ir .keq;, .. - .. 

~t'hns a nE~n ·.,vho gets. thr,Jugh college 
,,,ithont muo.:h n«:ntal effort shunld neYtr 
corr:phrocrH hir.n:•e1f on bdng unusna1Jy 
bright. In the fir ::.t plan:. h'-' has heen 
<:heakd ont of an <:duc~<tior:. and. it i:> ne·;<er 
bright to cro>v about being cheat·.:d Sec· 
('ll(ll)', !w -;h,-,uld know th~tt natural .nv:Pial 
ablii1y} u;: ev(:r: b;.::ing nnnatu.raHy bright, i3 
not the •kd;;ive hct,,r in life. That ·which 
do-=·~ th':: busint~s;-; is h;;tvin~ the ., ... ,.;n to u:-e 
the ability one has, tht: ddenr,ination \<) 

think, and sum<; previou;; ;w.:;cticc in think­
ing. Cr->lltg<; i" tile ph'e t.ro ;,l,, the prac .. 
tieing, 

many -p~opJe ·\sho r:t"....-~:r trui.tt ac~ 
<:q>fd this ih<~ory. i do not {,,_ 
jit:ve that~ t<-.tk::-n ::s a whole~ tht' 
t<;dmkal school-: nf tht •.>mnt:v 
ev.-:r wanned up to the idea. N~> 
tech ~cho<,l, <l' i:'..r as I knnw, 
f:v<;-;: objt~d.td td ha,·ir:g a f(•..-;n-
4<in ;JW!1n•.l. hut did ,;{-,·; at the 
_thon~ht •D_f s:> th:.:~r<"Jugbl;: grf:a;;-· 
~ng tHf: w~~y ; or OHf: that n (~n-:.Hd 
;;litk in, thnmgh, an·.! ,mt ,,f :< 
t(:-chnif:aJ course v\·ithr,ut s.on1(' 
mental effnrt 

'To.cuiti~a are hired. not culy to present information, but to stimulat«> mantd effort , • ," 

'I'h~ gro::~tt. thf:'Ory nov.? :;hO\v:; 
~ign~ o:f f!zzHng out. I-:"'or l! fe i~ 
h<.~rd.::-r ;{Oing tr:da.y~ ;..:..nd t·dtJta· 
t.inH i?' being h~n:~~d to k(;:;p pace 
with iL It i:; oiten ';aid th;1t 
life rdlcct;: educatkm. But th(' 
reverse i·~ jn~t a~· tnte: th,:::t edu­
cation t-:::i1tcb 1jfe, Social and 
indivjdual H{:ccs:;itv is_ vd~at. 
nJ.a1-:f:'S nH:r: thjuk.- N n,~\- \~'e are 
;.':f$!.'t tnore r:-:~~Ji~:H~g{ what .has 
rt~;dlv ht~en kti~;v•.,-11 for a thou­
~anJ ·y;;u"?, tk:t ;h~, funda?k!li.al 
.:.;:wt ot e~1u(·.at.:.(·m -~~ tf:at tt can· 
not 1H:- tru1y etieetJv~: un1:~~;;; jt 
<.!n<:lifl<:,. as a ment;1l di•<.:ipline. 
in other \vr:r d:..:> education t~ar$­
-:u.rt bt: made eo.:~~"" and rentain 
e~it~::-atfolr!. 
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START INVESTING 

ACTIVIT4 S PAY DIVIDENDS 
IN TI-lE FUTURE 

By Al Wedge, M.E.B. '43. and Joe Atkins¥ M.E.B. • 43 

1~~\ 
.. ·\~\Y 'it:Jd<:Bb w{:') <.:<.>m<:· t.o th<:· 
yY • • • • 

:..:1!P:tr.SH)' arr S(> -...vrapped ·up Hl 
. their ac:<:kmi,· 'vc:r1·: lh:;t tbt:;' arc 

t:r::_:.hk to ,,,,, i.l;e (•pponcm:tiu. 
~ .. -.:bich h:·: aH aronnd lhnr:. Stndir:::. rr:u~t 
ti'Jtr:!: ·first, but outside ·of :.}J.i.:: dirr:~:.t r~~t~tine 

v;ork. tht-n:· are oth(;r valr:es Jy1n~: in e:o;.trv~ 
c~;.r:·i~~:~t-L:~r :;xt$vit.if:.:;.. ·rh(: lh!iversi:.:y off<:·:~­
o.::\·er 300 djff::-r::·H1 a~:~~vitk:~, :\.:nong· thos::· 
lj::tr:~l a.tt· ~.u::h ;::,ct~v:.tJ::·:- a:-:. Fn::~hrn~~n 

\\:',:·t·k~ 1Iornt'C01':1.i.t:g-, <::lass l'ro1ns! et,~. 

\\.\thin tlKS<· aru\'itit':' hH' ;;. wid<: ',·aridy 
uf v'<;ork ,_,-.,.hl<.~h :·equi.re;.) ;d} kinds of tah:nL 

()f pad .. icular i::lt(:rcst to '::nginf:f:rin:.:~ ::.ta.., 
du1ts a:-;· ;1w ;;xtiviti<::; w.i.thin tk· lr;;•li­
tut<: n{ T<:dmdogy ihd L These ind!Jd:: 
·v..•ork ~;n :ht: <=:·ngin:;:;ring: puhliG!tion~ !Le 
'TECH Nu~L.~..x:.~ ccn·n;nitteev•.:ork {•n Eng-inr:~::~:\:. 
L\<y, ;md n:.emb;;rshir> in ti:e profes:doEa1. 
soc-.i~:ti~~~·-

Pidured l:>12low are twa of !.he more ou·tstundhtg activities gt('w.ps in th12 
!nslitute, Upper: LaSit year's T<.'chna-Log editors che<:k fine.! issue. Low.,r: 
Th1'!' lMU EngineHs' Day CommH!ee h12ads meet lo pl•:m the day's p:r!>grnm, 

1.0 

\\/ork on the 1~t:CHXO·-L(!~; indu·Jt:s ~::di­
b:Jrial {}f in:ts~n~:~~:; \:.:cr k, h~(1Pd:;d in tih: 
(:ditorial u:.d :F<? th<: viritsng :lt ~t.orie.~ and 
r.t"lhHnn:-:.. proo£rf~tdit1g) lr:<tk~~ur;~ o:r:d 
other ~hni:::~. n:;c~;:::::.ary ·fr.-r tht~ puhH>::<ttion 
('1f ~ tr:a_gaJ:ir:.t>. T'h::- in::.si.!H~s~ .staft ~~J1ic:.t:~ 
and draw;: np ads fnr each r:di.tion. .c\m··· 
one rean·_y· interested in this ryp{::. of w-u~·k 
,;ho:JJd U·nta>.:! e:th::r the t'dilG::-in-d:id 
cr tht~ br:s;ness r:nana.px:r ..:·!f. th(· ... ffCH:::-;o~ 
Lnc; in their ~::ffic~.: in tht~ bo;=-:.:-rr:ent c~f the 
Eit~ctri(·oJ Engineering· b:.~;Jd!ng. 

Engineers' Day 

J..:.ngirH.:·:.:·.r\ :Day: \vhJ('h is the <>fi~ci~:d 
v...:-1 ... ~.._. "'<"'-:';•··,.;l~tlon of th<; lnstit~:te Gt 
;!. ,. ·.;.: :.l· ··.-.·l, >J,:," ... :. ••· ... ··· ~,·n·. (.·.1;_. ~ · . >... ~ ~ ~~ (;s;:n;_H;~;} cotnes in th<: 
spl-in;:!, of the year. 'I'he t:xi.:':.:nti\·f~ hoan.1 
io1· J~~n;;.1r.:\.:'t:r\ J:)a~·{ a::-.t~v~ti~::: i~ <>:).:.r:p<:>~;>:d 
of juniors an~l seniors. h:.H th:::rc ;=::·e H1~=:ny 
OPJ'"JftHDiu::s f;,::r n-rH.h-:·(r.L~:;~ i.ncr:. h· ~ .. v~;rk 
\)n tJ:f~ --.:ariuu~: C"C•11ln!it1::::::~:. ''fhl:~ tnahk":: 
th(·n: tq get th~; f~xp:~rie:.1'.:f: ~ .. ~~·h!ch J~n:pan:·s 
th:":r.n to takx· G"r-~:r tht· rn•:1te irnp<>.:t:..~r:t _p..::;;;·; ... 
tior:.~;. \V'!-~t-:l Eng;nee"!···~ 1:·).::-y c.urr:~·s~ ~~v~.ry·-

;;~~r ;,,~:,·~;~:,·e;: f a,:;_;1i~''·:;:., \ <::'{;;-t;:~~:,;;~~cLwh.: '·' 
~rht· p.::of~~ssitJnal ~<-·>.:.icti~:;s functk:-E :.r: 

evt:r:\: frranch 'Ji <~r:gin!~e.::$ug ~H}.d ~tr~·: jt:nit~r 
::.t'>:"j,.:T;f::::. ... -~£ the nati01Ed ;,;r go,n1za:,1on·~. 
~\lel'niwr:;.hip nEl.Y he contir'f:H.:·d aft~:r ~rad-­
·uation~ gi\·ing ;na~y v:~hh:·;;. to the <~~~:i\:~~ 
::~nginft:r. 'fbt~:;t: .:;n;__~l<:t;r:::. :.:.o~]dnct. n-:!~f;l· 

btT2-=hip ·. ti>'i\:~:~~ dar1r;.~r the y~:<~r. Tl:dr ~~e­
t1vitJ~~~= cons::_~:t of n.:·g:sJ:.~r ·frH~t~tj;_lf!·:~ wi!h 
i-PH~·=-t ~T}!~a.k~-:rs and n:tovi<:s~ tDuts of ir:dn~­
trial organL~tticn:;, arH·i ::e('::!:abon~1{ get· 
togt~tht~r:- ·ft)J' all d;e f~:Jlc.~w:;, 

AU.University Council 

Th:; a1l.'Cnisu::ity act:>·itit':: a.n: i.:"ad<:d 
hy an A .. iJ~ti.niYt·rsiry Cr:nnci} v·; h.i<·h a('t~ 
>ts d·H: V<.>i.-.c r:.f the st!:d.~,t:! body in cxpr c:;; .• 
ing the ~.tndt~r:t ~;(:rHHHf:nt. !..D th(; adr:.1ir~i:~· 
tration (~.:.~d spon~;or.~ng a.11 th~:; ~tcti~.:!ti(:::. -f<"};· 

;rhi<:.il the r.am.pns f.eds a nt;:d, Thi$ body 
eor:~;!St~ of fjft~-:t::1 n~!=n~J~;;:r:-;, ~~nd it~ (-:-:-g·:=:n--­
izatinn ls ::xKh that several hund::<~d diff:::~l·­
t~nt studet:t.s ;lrt· nt;::dcd ~o f;.x.f:cntr: any one 
of. ten er t'.:\:01ve difk:r<:nt p.:·oFr~rn;...; Yvl:.i~:h 

it ~-pon~nr:~ during a y:-~a::, 1 :~ ~.:.t~dltinn 

there :rn; stutknt probkm"' which r.c,-n:;t.ant­
J.y eon-::_:; hefore the cotHl<.":d, df:rnox:d.ln>!. 
imm<:''.hat<; ~<tt<:ntioH. S!w.kn:. cc·:n:xn:.at,.,;. 
art a_ppo:.nt.ed tn d(-~ this \\'Grk. ·Thf:· cour:·· 
C'ii aj:•po~rrt~ ~~hatnnen ._;f 1:-'n:·~hr:-~;;,:.~ VVf:ek. 
Hon1CCG!niug·~ and :~vi itHlt:::.ota F\-..nn~tn-;on 
hy rec .. ;;ivin~; thf: plalfonn:; ::;uhrn.i.H.ed by 
the {~<tH(Iid~::rxs and ch<2d..;ing thci~· fJtKditica · 
tiOH$~ it :..t!SG C'O~!dth:ts :?..ll the J!.laj:..·!r c}(:("~ 

tiHns of tin' <'ntire l'nivcr:;ity. 



The 1\·1innt~-sot?t 1-i'onrHJ~ttif}n 'Sa:~ ft!rmed 
to imtiil a mor,, per~on:<l letting hnw<:<:n 
the stthlent at;o:l his Univer::ity ·while he i;: 
in sd::o<>l_ ?.nd v,·hid: wJl shv with him 
;;.ft;'r he .i<a'; gr:lduatd. This ;nas:; k>yahy 
creit~~d in tl~t:: stnd{:nts v{ould .:n,.:ih~ then~~ 
?.~ a lnnmi to P"~;,; on f(, othtrs th<:: oppor­
hm]ti<::s thr:y thcmsdves ha.d. Through 
their ;:ontTihntiuns ~chdar::hip:: could be 
estahli;;l;d. and research carried (>r: which 
wonhl tx.m:hi. society a:; a -,v!J(,]e. Thr;: is 
<!. perm<trH·nt t•rganiz~\tinn pcr-forrning 
:.:arnpu~, ;;;~·;rvjc.{''3 th~:; year arnutHL /-..;, a 
mc;m;: of puhlkizing this organizatwn, an 
~~n ... univ(:r':'.ity F\.YlHH.1at~o.n Ha11 is .h(:1d evf:f)' 
year. Bmh the permanent organization 
ax:d tht· tetnporary C<.">t.nrnittt(;~ o..:f. th(: dance 
a1T(··r~J (!p:x~rttH1it1t-.s: for n.1any active s1u­
<k:Jts. 

Iksicks th.:-se contr!ll;(,1Jsly functioning 
:).ctiviti.;:; th::n: art: nwnerous tcmporar.v 
:J.divities, indncl.ing Fr.::;hm::n Vv'eek, 
J-fomec<:>m]ng, and Snow \Vc<::k Tlv:sr: 
fmKtion pericJdic;Li.ly durin~; the yc;;n·, and 
(:aDs ior vDluntt:t:r •Notkt:r:; an~ is~ued 'vcH 
in advance of th~· :;che<!ukd tim:: -fnr· t}n~ 
evuJt. Tk chain1){:n are usually peoplt­
v .. :hr: have v•.:1.)rked a~ .... ~_ornn:ht.et~ .::nernhers 
~n previous years. i\Jo:re ;;tndents j:tartid·· 
pate in thr::;.(: acttvit·;es than any othf:r <:>1-.::.:':; 

on the ca:c.1pns. 

Campus Politics 

P·.Jli!ind r><trli(·s on tb: cunpu:' strive tc: 
pla~-_(; 1-nt(:rt~:=.ted susdt~nt~ in activit ir~;. Tlti:; 
is <v.:>.:on1;)lhh~:d hy in{lorsing (".:!pahk· -peo~ 
f'k: f:n· c;;.rnpn::, eltttive J)OSltiC•BS. ~ f 
d<:>.:!{'d, tlu::;r: 1H~op1~: ff:Cf}turnend otht~r~ for 
cornr.n.1t.t:~e work f fOHl tho~;(· \vho hav~: 
sho;,-.~n their interest hy ".:f}Jnnt~x:r <.":an:.pajg-n 
-.,;v·ork .in\·ol·vi:.1g sacnilce of thnt~ an~J 
etlt~rg;/. 

ti!;~ ::~;:~ :~ .. ~r~;::·,r::-(:;~n:;:~ <~~::;J\:~;:;;;;u~;;;::;~: 
Bc~.ld_~';' . ·it:; srJh.~ndid physical la;..-oHt th~ 
fif'.:V :...:tBOH, t:a_.s an -.-~~xpa~tdf:'(~ f'f og.Yarn nJ 
,,fndent :1<:1.1v:ts::''· .:.'or tBe nnt t1me the 
Tfniversit)' hc>s ;l t.O··(·tlu(·ationa.l :;nc.i:.tl cer:~ 
te.r -...vhi<.~h in its:~if J.2;l\·~:~s rise t•.) nc·w pr,,;b­
km:;. Tiles<~ co-ed1Jcatim1.d adiyitie;; art: 
1J~-tder the di·r~;:~ctJnn fJf the tfnion Hoar,J of 
C~r:\'t:!"ti'-)fS cctnpo~;t--d of 1.5 ~tudf:nt:-:. (:1tcted 
fc,-r f.>v<Fyr:<Jr te:-ms from 1!H; sd1uo! at 
1aq.~t':: and fi·· . .:e tacult-...· nJ<:tnber~ ar;~H.:int:::d 
by .. tht: t'niv,:r:;ity .P;'<.~:<idtnt. Lin.clc:r the 
Hf':"'<' .. ./ prognun C;it'.h stu(h:nt h,);::::d. 1n:::tnher 
serves ~:') a ::pf>n:-•:-r f•::r ~~)rrH: cuntt:'1i1t~:f:. 
:Sts..:d:.:rns an: appo1nt~=d ;~:~ ('hairrnt::n {•£ 
>.~UD'i.t:1iHee~ and ai~n a:; tne;r~her.s, Thj·~ 
plan g1•.;t:::. ·<Hl o;~portunJty .for an unlin1it~::~J 
n1:mb<:r of >tudest:; to -,~ork on the hr.-md 
:;:_;(:::11 and n:ltural pro~T~:m. /\.ny gtudr::nt 
{'at: il.~:d. activit)' v\·ork by si~nin;< t:p in 
the h>)ard •.lficr: on dH~ ~ecnnd fhlO!' ~~£ tl;e 
new bulldin~~-

:\Hh()ngh tnaHy f•osit-;ons on tht· carnpu~: 
::n· dectiv<". a PTt'at many .mon:· :<rt 
achi~;::· .. ·f~fJ. through ;hi-11t:.v. intf:·rf:~.t> and ac­
:_1}'':' ·w·Grk.. Edito.t·:')}:ip~ o{ an th~~ p:_t1}J.if.a­
tion;: a:e a<.hievd by showing ability to 
he;;d a o:taf:· which edits ;;.n acceotabk 
pru<hlct. Chairm:w nf the brg,; ,Jndent 
progr~un:;. :-:.n<:h a:-; llornecnrnln:.t arFi 1~'resh­
rnan \V~·ek tt'::"t·i· .. ·e their _poSition~ ~-:s a 
r~·s:.tlt of i:Xf1t.;·i'::ncc Dbtaincd on prcv1ott:; 
co.nnnittce , ... n~rk, ()th<;r rnaJOr positir!n~ 
are glven nut ac<:oniing: to the rnt::rit for 
the fi<J:-I.icuiar joh. TJ::,, merit rating· of 

thf' lJtiiot: i~= ust-d to choose th~:: rnc::.t ,~a­
pabk r.;mrli:hte~ {o~· f-ut-:sre t'ni<>H Bo:Jrcls. 
trnde-r ~u~y n::erit sy-:.:tt-rn. the stud~:nt mnst 
k willing to accq)t a minor pr_>sitir:n ;.<.t 
iir;.t aad by doing this j<.>h w<:ll k will th<:n 
h~; r('ad;: to .:.~ect-Jvf: a rnor{: rt~SJ:H'~n~.lbit~ 

J;n~ition ~\r:.Y stnd.ent ;;;'f.lo\-... ing th(; ;;.hi.iity 
and intere~t is usaaHy re"\.o,;<tnied "..Yith 
~~chic-... .. cn!cnt. 

).·lany ::.tudent~ s~~y thaJ th(;y d<."> not }:ave 
the tim<: to enx:ag-,-, m ac·tiviti<'o. \Vith 
~,otn::} this i:-; trn:;~- t;ut n1ost ~iuth;nH. ~~·ordd. 
mah· hetter Hsc: o-f t.hei1· availabk tim.-: if 
they ha•l >:om:::thir:g r:!>:c to ini:<::r<::"t !hrm h;:;.irl.t:s <iudie',. 1 t i·, ;_:.lw;;.y;. po·'''ihle t<> 
1ind titne ~v11 fl._;:.tt neglecting :~r1H)C·1 ':.;o..·(··rk 
jf :1 P'~rs:-;:1 i:-:. r':·aJJy 1ntere~t(;d ?'·Zn dt (­
initr: arnount o.£ titne ('an hf: s::·t fur ar:y 
aC'tivity; th~~t i:s govern<:d by the int<.:rc:st 
of the p:trt.kipat11.. In all ct:;,:; the time 
;.pmi: is wdl vH;rth the while:. 

Effect on Jobs 

:Evfry y~:~tx J~•::r:iOt1n~~1 S::"out~: fron: 1a.rge 
t~ngi.nct.::ing ·6nn~- aH P\:·(;r the t"i)Untry ('OH1t: 

to th1:~ cniversity to hirf: nH:n tD carry 
on the "\\'ork ~·i th::ir cotnpany. 'Thc n1fn 
they hire mu:;t h<: C!lJla};k of ·favr.>r"hl;; 
n·presn:ting the company. Tht·rdon:. tk· 
.nH~n v\·ho kno..'!t.:\· tlH:ir f:n~~in(:·<:rin:-~ ;,nd art:: 
ab}(: to crG~t a f~n·oraJ):-~~ in1pr~~~;:;ioa <!r~~ 
tlH: orH~s who v\·.i.H ~ectuc :Jw h.igh':"~t p!~id 
po;:itwns an·.l dimb t·.J the t(,p .. d i.heir 
imlnstri~ll fs<:id. ln the pa~-t ;hnr:· have 
betB n1t-n whc h;i..,.·f: had. -vet·y litt1c {k:tU;r 
tha.n ;..~ He~~ av(~ragf, and \Vho~ heca:Jse 
of !h~:1.r e:-:tra t}1Jaldi<.".alif}fi'~ de~ .. <:fopf:d 
through ;;,;.~tivHics~ h;~y~~ ~;ecu.rtd the };e·~t 
jchs (,J-l<:n~d any >tuzkn:. in their field. ;\.1 r. 
.:\, ~- Lc-...·en~ .. dire('h<r (~£ the t-nginf::·:r;ng 
J)lac.ernent :'>ervicr:. s~;J_ted ·;a~~ )·ear 1h~tt :h( 
':ornhin,:·d J•<-r>.:fntag(·S uf part.ic;p;;:..tion in 
activitir::;. and r:£ th~~ benef1ts rec(:i'-'':>l i ron1 
th(:ru in the \V~t.y of ;:~{~:t:;ona1it.Y dr:veh'!p~ 
n1ent, rang,:· -frnrn tw(:nty-ft\·~; tn ovt:r fi£1y 

p<:r <:<?nt oi t.l-:<' fac.ton >tn>O;;:ed in the 
.sdt·::"ti01i t·f rneD for job~. 

..-\. littk ks> ta.ngrble hm j-:Jst. ~s lrn" 
1H)rt~l.nt are several personal hen::·fits \vbi::".h 
('lJ<? rtcrivcs. Through ;;ctiv~· participation 
:n carnpw~ a.ff;;.ir ~. o..:n<:' j~ ("<:rtain to rnf:f:t 
nun~· type:,: •.Jf peopk ~md evt·ntuall~· k 
will be ;<bk t:.; n:t:et anyont i.n <J. -fret~ an:.\ 
t:a:~y nJaun.::·.r. l-J:e 'tv1H h~arn to V\"Ork fc~r 
others. to v;,c~•rk ';vith others~ and to have 
other" .._, .. Gd_.;_ f<Jr hhn ..,.vJH1r::g1y. t:faye _y,.-,v 
t--...·er t rJ{·d tu ac-c-on1p11~;h the Ltst of the~~=? 
lie ·~viH g{_tin ::df confidtnce and \:-.:iU sho-..;v 
t":t.hu -peoplr: tL;, t he c:n be dq;endcd npon. 
}le ·wiD it-arn }food hahit~ of 'work \'t-hic.h 
~xill f(iJkr;,v hit~-} an thr(>t;g·h 11fc /\s a 
result of t.his he will pro!:;:bly gd lwtt<?l· 
gra<ks btc<Hl:ie hr:· wi1l lr::;;.rn to budget l;i;: 
ti~ne and to ~tudy n-Jore d}~ci~;::ntl::y-. c\.ho".:f: 
all h::: w:1l begin to see a whok !l<'W world 
open Hp f.H:~fc:rf: hin:. I-Ie ... \.-jl1 h;n·e tr:or<:' 
interests and !.herd·.Jte be mc·rt: intcr<::itinx 
to other p~~op1:~. ~rhi:~ po!r:.t JEC:f(; tLan <lny 
of h·.:r shonld b·.: stre~s~·d hetause evo::r; .. on~: 
i.ik<,-·, to ha;;c mutr:ai intr:rr;;.t:; with other~. 
and t}:e 1-r:.orf: that a pcr::.on kn'r~.;:~, that i~ 
ui interest to !h<' (·!h<'r fdio-,v the hdter 
!w ·wil1 he abk k: cc;mTr'<:: with h:ru. 
}-}'~· v, .. Jll establi:;h rnanv frJendshir1s with 
()1der) t.il<.">rt· (:xptntnr:::o_} tnet: frc·n; -...vb;.)rn 
h;;:~ c;1n. :i~:d-:. ach·ice Sorn~:; of tht:: !ncn 

~:/!':;·,~:; h;~J ";\r:',;~;~-~ ~~~;ml;ii:; ;;~;,~~: 2~~3.:~ (e(~~1~ 
pox:y. :\l~o }1(· \.viH reto~nize ("{:.rt.a1n proh"' 
Jt>.n:s ~s :.hi:''.: r<:<.:>ccP.r, Jr: rhi~ v.:av he ~s~H 
k.::-tO\'{ hi:; ·v,'ay an~und d:e -p:-:;.h1!:rn •.)rj 
-,,·hi<".h h: hhr;r!l·,- used tL: "nn and tn· 
;;y;>tcm" het(,;-•:: ... H<: ·w.ill r.n·t;,.inly {<::ar;l 
t;_: knov . .:- \\~har c-onnuitt<~e \'d)rk is 11k.e and 
-..~~·iii he: ;ih1e to ~land Ull h<:for:: a gn•np 
:.tnd <:::<press bint''t:l L A :;t.ndent. may fir;.t 
gu J.~1to af.tivit!::~. to :-;,:·::~k gi;_)t)" an~l snt·· 
cess ior l:in~~~d C bt:t he wiH ::of}r:. r.r:rne tn 
rf:~·dtz<: t.h.:d n;c:::.t ci the w•.)rk is t-r..joy<thlt· 
and tha; it Js dc·ir:t~' hJnt a rn:at dea1 of 
~:o.::o<.L 

Pro{e~~ion.ul ~oci<:ti<:s ha.v~ the> lmgest &tud<o>nt poxtidpation of m~y Insti!ut<o> 
caclivity, Here ill un int<o>r-o::od~ty -voll<:yl:<a!l contesl c.& c.n t>xttmple of th>" 

recreational part of !h«ir pr>;,gram. 

1 J 



GRAND FO{(T/ES 

~~ ~:r~r/{~~,~:~·/: ;~~;::!~{{;::~ .r::~~r,(~;;tl;(~,~±) ;:::,;~;:,: 
cJf C;;.ss L~~k·~ and Br:n~idji. 'l\~pograpby, 
k~Yeh$\.::~. r:!jlr<:ad lay·)Ut~; and S.t1n,:e·y,~, 
~! ::-ean1 .. ra>::<-~:;nrcrucnt, ha rbr:r :~oandi~·lg~;; 
:dl the.;,; ;::_:d rnn:·e <".ol·::;titnted the tatrc·­
'Uf'lPH::· pru:::r<\ll! for !94H; ;o th<::'J: .may 
1 · '<! ' ··"·· ., . ., ,_,.f "K.P." for e:;ch 

i~;~;;;::~:; · .. ~~~jf:~;:~~:ri::£:0,~:~:::~; 
A.n:. ,1{:<:i~lec11y dt:crca~::.:d ::.:.;;. t;;ne 1~-ro-

~:.;;:;~·;;td ~;::;;~:~ ct' tl~~'" h;~~·,~~n :;v~;::~~ ;·a:·~},:~;~ 
cl.t~aYer or~ a 3H~ir:s:-h ci::ct~lar bnzz ~~a~.-..-­
st.ar~::d or:{:' ~nto \V;~kin~· :~t ·fir~t> bnt 1ater 
;:_ rf:alh.· ht'('(HXH~ an t:ffi..:.1ent. alartn (·ioek. 
Ba.ker·;, o.:aH1~i.g~ Sr.het:del (:Yery !r:orTJing­
a.;:ted a:: .. ~:-~ a.l~rrn atn.;.·:.Eo..ry, 

Cert:ii~! pha.:;<;~, c.·f t.he (:iE.lP ~v<>.d-:. ~p~ 
peak~d :..o ;,:erta~n fello\VS n:<.lr"(; than oth·· 

~;~~,11~:::\\b~;~~·l:\~;,~~;~~ ,,~,~~;(:!):~~;,,.;; ~? ;.';~']'~ 
road rcconna.b~:an>.:e. I·>;t";ry 1·eal rna.n 

~;;~~~dp~~:~-i~ \l;r\lin,:l;~;r\;,~;o;:,~;,t,;~;~.~::,h~ 
~:l;:l!~ ;.h; Gl ;;:: r: ~~'' -~~l;~ c~;:; t;,_,~~~' ';:~: ~l ;.~,a;; r~~ ~;;~ ~ 
i) .... \:a.y; he Vt'Onid vi:;i ... >r: aH ;dong) th(; 
;;:eel r:::il~ :.ha.t v, .. ould soor.. foBo··N hi:-' 
pad.: of :.·a-:n1; f! res. 'l\• h':: the tJrst C.·~t:. 
tl.H~ tr;~d-B1.al.;.tr> t<) rn:~kc \Y:~y for t}n~ 
ir;_)n h<.H ::.<: ·.shete na:..ure bear:.l~, ~n g-h~.r;: 
.:~ a rar~: pic:tnn:~> .fr .::.:n<:d by· tht· op-;::n 
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By Don Martin, C.E. '41 

48 MEN 

4:3 DAYS 

'4! CLASS 

;~r:.ns ·)f A l<t~ka. c•r Sot~th ~\.!n'::rica tha,t 
(;~·er)·· C. E. "iv·;n:t.:; tn h.6n~; t<) .::eaiJty. A.n~J 
~t. i:~ a dir~~('t <:-hal ien~;e tc• .. :nitnre ~.tu~ 
d<:nt~ V{ho cJ:~~lrn tT:f;ln(;t~·..._, rr.:.ind:5 to bf: 
>.:rannn(:d. wlt.h ste-e1 and cc~n~·.r~~t€: :H1d 

know nc•tl;[Bg •Jf in:::::-; cm:.l ,J:v ;::nd 

Tri;H:guhti<>n :;urvq·s turm:d out tc·, 
b}:: rathrr prt~<:i?'t': .=:Lf;ilf ~~ even thuugh 
:J. ntunbr:r of rne.n \;-;/ere g~~tting "{;_;ga­
rithn: ~:.ap;)y~~ f roJn 1f:·a.:;t ;;;q_nares~ -et(". 
Str(;a!r: n;~;_:~~:~:xrf:rncnt .. ,~~a:: inter<:sting as 
v~·f:H a:.; instrut.ti·ng and J~r<)V(;d to h:.:~ t.i.H: 
c3.USe <:>f h<.~·~ha bcn.d~, f~::>r t ... 1 :.-. I)c Lapp~ 
hydrograph:,~ a:;:;ist;~nt. Jt ::o happr:ne<l 
th;J.t the author and G<>rdy An<kr:;on 

~~~·;,c:~n1~1a1::2:;,,.a ·:t~1i;,~;;''~~~.',, r:;:,!~!;~ f~;;, ,.: 
tr:wdlin~; hc\Ck ;:md fc,rt.h in a boat alung· 
~1 lOG ft. t.-:!pf:d guy· lin~ and. v;<;r:; t5.:.nin~~­
:n1.d n~ror·Ji~~g th<; rprn~~ of the ... ~(~ter, 
Hov~·cv<:r. ti'H~ ·v,·ater -v\·a:; not st1:1 out 
nJighty 1;rcg:ul<~r in v~'3~.'<: a.ction~ and ;iS 

th~: hi.:~t f(;<Hlin~~ ·v,·a~ ahot:t t.;) be taken, 
~-:.H' 1·· 1-:T>" r:f ... ~.:; iiUe .. i ~-hf• ~row· to th~~ 
~;H~H1·;~1~· ·;tn•i ·;~

1

~·st .... n;a .. t.r: ... .:\~H}y baJ icd c•nt 
(ile us<~:.\ h<.s head). But (':.Jmrnotbn: 
i:lartin -·.va~; d~:stin::.:d t•:~ g·et that last 
r~ading and had. bHt one thought in 

\~~dii ·'.:\:,::rt;;:·,t>~:-; g~L~.:~a\~:;~~ r~:;;~\; 
i)avy Jnnf::~.~· ~{'}~t: rcad1ng V{·a:-: gotten 
hHt a:: fa.!~ .. a .. ~; a~i~'o/ r.n::d;::J. of .}~nnot '\Ya.s. 
<::onc·trned. :\.:t;n·t;n 1V3.~tl t ~ru;_~nhed. I·Ic;";-..'~ 
t:·.;,r<.:'r, tl.:x: ,~,·a;(·r depth -..;•{;;.;-; on1y 1(~ inr.he-~• 

an;;_.,,'~~; ;\;~1,:~·,:h:;~l~;,' ,t;:~; ;~;,;Ht:~;,f;~t):l~:·::~; 
wJt uvulc.:;drd w<.th ki~nre time, inn 

~:i~:Z:::~~Y~'~;l:~~t~;~::,~·;'~:;:~~~~:~~~:~~·l·~~;~;~;:~:i 
1 ~~~0 a.nL .~nd in t\~'0 hnu::~..; paintf;d. ''C.:E. 
'4J.n and a hu~<: H?\.f.n in f,.;ar- foot bla(:k 

:.~-~~~:~~ l:i\~~;·)~;,\~i~~'~he;_,:.:m~~;~~;~;,:';? ;:~'t':: 
l::n:;,;h f::nn:.:.d:f: fac-\;;l expn:::o;ions (>{ ?vLu~ 
tin ·~"t)n' :~ -~-i~XJ:road lo,.:~:.tior: p3xty \'Vhen, 
~u:-;t ~;,t the ··,:~pnortiH1.f: ti.:ne, P'roL Cr:tl<:r 
·~.·anH: into the ·:.\\:oo::d~ t.~::> f1nd a beautiful 
tt·d ox:d \:vhitt~. -r·;it;ge r·o~c~ US<:ft ~~s a 

;.~~:~:;;;~:~, '~~~::•l>~e:;' ~;\rt:~~·~:il:;,r~u~~;:" ~~~:<~ ;~~~~ 
hear iaint -::ch(>t'~ <.rf that. vo('abttlary pro~ 
<iut:ed h:; Brohaugh Whi:'ll, ;>..~ a f'f:SUit Of 

;s .tn3.}.::nificcnt w·:=::.:;:: t::.ght._. hi~ ~;]x-J~~~gc 
.Pn.!a.r~~- ·R1~port bt·c:~n;e ~~ rrE~ss n.f Ho~·.,..jr:g, 

~~~-: :~:l~·;:~::,JI~~;~l~f:~:-·~:~)~::~,:~~,::~ ,~;:~~;~~;;;;'~~ 
hccarnr: av\·ar~: uf an lgn:.tt~d a:~h in hi~; 

I! look ks::iy·one mg;n, 

c-he:-!t "nw .. ttr-<:s:~.~~ TnHncd~atf:'J_y Ev~.r .... r::~a~Jr 
\Vhitr:· pr:~sentu.l. him '>sith ;l dipper of 
\~:at;,~r aero_)s~; the ~.rn:)kin~~ .f:tnber:;. ·rhen 
th'l.t re<.!ht~ad, instea,l o( givini:': th::nk', 
rebelh:d and cn:pti<:d. the v;hr~le paa (·f 
aquc: onto \Vhit<:. lt started from thn<:'; 
tent N<.>. 1(l a<,ain~t. hn·,t.heT Vvhite. theE 
tf;nt :t..ro. 2 t(; his frantic cri<:s for a!d.. 
and in thn~r:· ;Htd r,ne~half minl:tt:; 1:i 
tent:; of rHcn v,~ere fast d•:·cr(;asi.r:g thf: 
vv;Her 1evd (>f Ca.ss Lake and (<·ivinx each 
c~t.h{'-r rnany Saturday nig·ht .. }ob:-; ... long· 
ov<:rdne, 

Bedin;z many tim(;s pl:n·,;d ;he eo-pan 
'~"\-·$tf: ftu·~:. ~u.:.~h a~ in rth(>- touc.h·-ha11 
games that were phy<:<l whr~n l\Jinn<:­
~::_pol-is a..nd l:Jnluth eng-!nt:crs took on :..he 
boy:: frc>m St. Paul ::nd ihe farm::.. L;;.nrl 
~1Sd:; :=;cor(;::;, ·v,·e:e natu·raHy in fcn .. or o£ 
the :~t. Pan1it(:s aud shorkcr~; {gue.:-;~ 
wht'ft.': the ar::.hnr Jive-::;~ a;;.k .Kogl abou: 
S•)i!lg •_)Ut for a pass il£1.-..:-;_)nC ·:-;traigh:. 
tint(;:;. b:-;.fon:~ ~~')tneonf~ 11n~-d.ly thrc-vv hinl 
the ball. Further sport at the cm;p in­
cluded .1 featur<·:d. ha>ketklll ;:,ank be­
t'\vt:cn the C. E.>s and c·a.ss l .. ak<:; ~ve lo.~t 
20 t.n. 14. ;._.:\.hvays a R1nger·~--i)a.hlgten 

\~'a:-! tr()'\\·ned th<: h(HS<:::-,h<">i::: 1;h~:unp and. 
"\V:d.kH:" .. D~dt1 w~.,; th<: h<:st fi:;herman. 

Sunda.'? !n>.)rnings ~·•/<;·r::.~ sp<:Ht b,v .h.::v--. 
in:.:~- :.:-.hape{ c~n the shore 1:vhh a t· .. venty 
or tY•,:t.:r::..y~Jivt: .:.nan '\·hoir·~n ~:.:.cotnp.urie:.l 
by l\Lll'lin':; accordion ;m·:l le•l b.v con· 

T~n :::;/>:~,~~, t::~~~' '~,::l;n~,~-~'-"'~h~,;~ ;l~i l~;; !';t\ 
::n.fc·y th-f: Juore snle1nn part of the -..vcek 
buried 3n ;~ s<:tting of ~un~h1nr:~ tall 
pine·<, ,;:,no!, ;;nd hh:e v,>:Uers. As a mat­
t{'1' of fact> '\·r:jo_y·n~ent'~ had becotne tlH~ 
<"' ... .,-r .. ..-; ~vr:nn'~til wht.;tiv·r it v;·~s jp dH' 
fi:i~l~ o; · ;~;. ;>.::~r;.. \:V1 th ~ ;~1c.h ahl~e. in:~u-uc~ 
tors :ts I .. Jt~ssr~. CntJ<:r~ Z<.:·lne·r~ Boon .. ;~n.·J 
r){~ 1.-ann) har1nonv v.rithin tht: ca.tr:p wa~ 
in~·vit~;i,l~. And "if it's ;my satishni:m, 
~ve a.rc .to~·ced tc• adrnit the ~.J.E,'·:' T;~· •. ) .... 
Yided our (.~nnp w1th an ·:~hle-bod1cd tna.n 
in Ed f-~.iril11k to lu.;n:lk and nu[nt:;:n 
the outh;_)a.::d Jnotor~. 
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TI-lt PROS AND CONS OF D. C. TRANSMISSION 

P{(ESENT POWE{( T{(ENDS 
·rliE dt<>dopmt·t·ot of ]a.rge ~lmrce·; oi 

;;'y-prodnct hydroelectric p<1werf wn; 
tedr:r~tl d~oms at. Hmm<:vllle, < .. ,rand 

C()!lkt:, 'md in ti:t: Tennt:son~ Valley ila:; 
fo:-r.t·d th~: go-.:';:rnrnent to look ft-};.~ po~~ihJe 
U'<<~::s <.)f the !X,v.cer. tlnfi)rt\matdy, large 
1o.ad cf:nh~r~ arr:" hundred~. nf rnl.!ts away 
f.rmn th::.' grnerator;; .: thio: .sitlla!ion iorc.:s 
the srx~t1:;~Jr:; :";f the _pn:~j:;:~:.:.ts to C<">n:;id':T 

h:P{v -thl~ ab~H:dant ;<nwer 'vhich !hey ha-ve 
on hand may he f:<:onomical.ly ddivu<:::.l 
fx, Ll.:.·g~:.' <.b.tr:hutic>n svsl~m.s. 

An alkrnath·e 'Xr>!J.ld lg to <kvr:i:xo io:d;; 
in the vi<:in!t:· of the g-:::nerat~;rs o:. to en" 
cotu~~gt: i:ndu:~t.rie~ t,.-, n-H)V(; frorn uther 
.::eglfH_;o:.: to thi:: area o£ lc·v\, C"C!~.t po\ve-r. 
C<>lin G. Fir,k, pn·,f.-:;;,;or· of r:in:.tror.:hem~ 
i:;tryr at (f>hlrnh!a Unh.-crsitv~ in an addn::·~.·-:; 
btfor~~ the Ne\v "'lo~-k ~ect!on Gf the 
4 ;n•·r:~--an : ..-~sti·:-q~-,-: of' r .. ~lectr ic;3 1 "{--:"'n 1Yi·1r·t:.,. ~ ;;t ·;9,39, ;~;Jt.;~,·,:d ·a,;- :1pinio~ . ;h~;t· tl;~ 
dt:d.::r>che:mical in:lu;:t;·y v.-i!l h:: ahk to 
akorh m:;ny k.:lnwatt~hoor:: of thi:; va-:t 
~un.r>f.Hlt of jilJV-..'{·r. So fo.-r, hovvt;\'tr, t·x-­
_pccft'd market'=' h~=: \·;=.: not apj;;::ared hr1n~~ .. 
in~~- -:-n ::-H_. foq· -'dlc ~-leces·;JY-v nf t··<rlxrn=tt~r:·y 
th~ ·;_,~Y;ij~~bft:, iJ~~'Nf;.f tf.~. V~~;_-.,· U}'ti~~~~·t;~! C~'!";: 
SHin~~t~, 

SJ.-..:..tt:f·n gov~:n1rnent proje:·cts by the e-nd 
of 1940 '•>iH haY:: an imtal1::d cap;Klty of 
K.6ZO,{)OO kih,v,·atl>:, which will he ;?2 per 
cent of tiw total installetl steam and !wdro 
C;1p;..~city in 1he \vho1.e conntry. It Js ·t:nss 
cvider::t that t1-H: goverr::rnent i~. -..·\:Tv ruurh 
h-, tht' J"Y;vr:r pinu:e, ;J~nd the di;:j~):;;J; <.>f 
f~rgc ... !}!ncxs {-~.t 1)..-:\'{':·_r in;~11 .r.en10t(; _p1ac·t~; 
l;k:·: ~,r:::x:d Coulee :n \'>a,.hmgton ;s '·'' 
far ~u~ tHl~Gh:f:d prohlern. 

Economic Restridions 
Since l.9J.(l ih<: ov.-:r;1ll thr:rmal efl'i,·.;r~ncv 

~,; ·~~;~\;1; n~;~tn\~l:~l;\~():~~lfj<l:~v~;:;_,:.~;:lij:::·~H~:t•~;s 
e1!:d.ricit,y for flj:;t~u;'-·f:-; ._;f 250 rnil\:'~ .. ;r 
-:;ver by pn~:o::m a!l::rnatiN2;.<:urrent J·Dha,.e 
.sy:;t.t-n!s j:..; gr>::<~ter t}jan thC ::c;.:;t of g-:;~F::ra~ 
tf.,.-,1·: <>f the p~,'K(:;T a.t the l:x:d :.:.enter.' This 
conditJon h;;:~ bn)usht to the attention '-'~i 

:~:~t~;·;:1;:;:~;~;,~::,:;~/ t~;t~l:f~~ts:it;~~:.t:r .;~!~,,!<:~~~:~ 
tion ari''"· cw d-e, tran:;mi:;•;iml hw::~ r(:-­
dtto:: ;.·.:::~.ts enc~u:..~h tu 111sfifv thcij-" (·t.:·.-.tJop ~: 

:\11 in;·;:u~i.!g.:.~i~•r:; ~;-e ·;gtE'('{{ :31:J- i~ 
theoty at it:ast. the trart:~r:J.is~i.nn nf Jar~)·' 
1!1oo.:.k:; Df po-...v(;r ever grt:at dista~~f:'s <:;~·;; 
bf: .-:IT,;ctnl mort· ch:-a,;lv ·with ,Lc tl·0<1 
\·dth 3- pha.'5f~ a-<:. .:~~ {i ~arc ah~{:; ;~·=--;·;~;:;: 
tl:at only ;n high tu·::,i<m vol!ag-e;; nf 2:~{).C()c) 
to SOO..(J{~:) volt~ wiH d--e. tt·an::.rnis:;]on. he 
>~::onomkal. Jt is only within th<: 1a~-t 

;~~~;}.;:~~:,'~~~,~ }~;1~;/~-~~;f ~;~ ~~]:,,~;,~:E~:~~·;f~~::~ 
~:;'wer l>y :.!-:.:. has h<~cmnt at :dl practicahl<~. 
;_ h:; accornpan;.-_:ng d1agrarn sho_;..,y:; the Jno~..;t 
yracticaJ; :~-:.cth~)({ o! ~J~c. tra~ns.mi:;sion known 
-:o:..k:y, l ne H!:ct.nc1ty .is th:-..·ek>jH:.J by a~c. 

g~~neratur:~. nus::n to t~~-:f: rf:qe.irt":d }jig}~ 
voltagr hy sttji-Up trans !·onners~ r~•!l\'trtco 
to :l·{' .. hy n~t:l-cury·<HY; .rcc-tlf:.er~. tran~rnlt-­
tnl. d-e., reconverk·.l to ~H~. by mnrury--<~r·.: 
j_n\,~:rf.{TS) and ;_hstrihut(;d to th::.~ consnrner 
thruugh otq>-down transf.,)nn.:ro:. 

J)jre;.·.t--r.r:rr:;nt tran~.rnis~ion 'Jfft":rs :;t·vcra1 
distinct adv<.tntag-es O\;er a·-~:. ~J:·st.{Tns. 
YroHagt· rr:guL::t.lo:~ $·-:; rnuch bertcr: ~.inct~ 

HH~rf: 1:; nn \·rdtag,:: drop due t>.; iudu .. :tanC'e 
;HJ.d f:ap;_.u:.itanc<: snch a~: c•ccurs 1J~. a.-~-:-. 
~Y~'t.er.n.·-:;; tbns auxihar: ... · cquipn:cnt r!.~·ee::~ 

;:;ary <>n f'-~ng a-c, }jn~:s to ~-:~::;npen~ate f<:>r 
the n:activ<: \n;Jd :;f the lit·,,: :.:; diminatnl. 
The ;Jh>:enc<: ,,;: r,;;H;tiv•:· r:ii<:ns in the 
hn<:· a;>:o 3'-lgg::.'"" th::: pus:;ibility d using 
und~:~rground c·ables on Jon;< 1Jne~. for cr:r­

tasn sitna.tioH:~ such a:; rivet· or c:ct·:an 
erc•~:-;ing~; C·r con::.ea1Jng_- t.lH: Jir::; Jn prohah~.'=-

Advantages 
F,H- thf: ~;;Jm<: in-:u'!:.tlrm ar:d fac-kr of 

safety thf:' d~c. ·\:oH:..tgf: tc grc•und ~:~!n be 
41 pe.t· <.Tnt h;gh:;r than the eil'ecliv,; ya]u:c 
r,f th(; a~c. vcdtag~t~ to gr(-dHhL ~rh:_":' tr:f:'a.ns 
that f~•r ar::y 3--pha~e 1Jne, {~fH:'..:ide.::ing Vf>h­

'-~ge aJon~:. the d-e-, power that cnuld t!t: 
tranomltted ·"·ould be 9.4 pn u:rn greater 
than the a-c. pc'tvt:r. Ln a.dditj;_:rn the d-\.:. 
]:J:;:;<:s won!d be Jess he<~<UJ'if: e:f J.:rar.ti~.:<tHy 
BO COrona (~f' :~k.i.n f:.fff:'ct 1G~.'··;f,~S. C(~rcna 

!o.s:; i;: a fund.ion of tl:" frequenc-y, whidl 
i::.. zero f:.:r d-'.·. ,_.!..nrcnt: ccn::eq_u~·n:ly. it 
ha:; heen detennin~:~d~ d--e voltage~; cot:Jd 
eas:!y be 72 }>('! cent higher than U>r­

rt~~pondJng- a-·c vo1tag~·s_ 

'The :nabil;ty of a d-e tr.:in::tr:i·~;..,$nn v ~ys­
tCn1 \V!Jtt1d be .:.nuch greai.f;f" than an u.:.uaily 
hJDf~ a.-c. ~.yst:.:·tr:, hee.:: u~.c tht· stahdity \•.:..;nid 
be JnthH::nc~:d only hy lht~ obrn.~c rc·sist::nce 
of the hr:e. C. FL \\'db, B. C. Bedhr:l, 
and .F· H .. E.ld•::r, after (·xh·n:~1;.-e h::-:.t::-, ·ir; 
19J~ Pl th:: Genera{ Electric. :>lant at 
Sci:.enf;ctady, f-.Jt::"\·".' 'York~ ern_ph;3~,:j~e~1 t!i{:: 

Sch<>mutic di<Agram cf D,C, Circuit 

'------~_. ................... _____ ~ 

By Paul Triplett E.E. '40 

:;tahiht:v ;:;.nd rdi;_\hi!itv of til<: ({ .. c-. o:y::;em. 
The C<~n::;;w!--current .. hk which they <:".~ 
perjtneJ~ttd en conJd be ::hort {·.1rcHitf::1 
1.~·itlw;1t damage t;.> ;.in<: nr qt:i\Jmt:Bl> They 
abo G.t~rnon~trateo tHe ~·ase -.. .. ntb v.:-h.:..:h the 
}inc cifarcd it;:;d f o i ~.urgt~ or htrhtnjnt~· 
disturhanc<~s; it regained fr:H load·- wit hi;; 
15 to ;)) <:yd<:;;. T'fw Gt•nerai. Elr:ct::i<.: 
<:ot:1p<tny n<">W has aa e;-:perlrnental 27/iOO 
volt d-e. line J.7 .miks long- whic.h kc:; 
}.lt":r:fonned. :sncc:csshd}y ever._ ~.inc,:: it \V~t:1 
pb:;<?d in U~>eratir,r; in !937. Thr: \I.;H load 
rating nf the line is S,iJiJO kv:1. at 90 p<:T 

i)I.~:~~~~~f;(;:,~(£~};;: ~i-i}i;!:;~;l,a ~;;;;~;;!~~:~~} 
nt t \VOrl•;, >/ 

Ease of Repair 
Fn.>m !h,-, :;ta:;dp•Jipt of r•T·li"' ~ d <' 

lim: could !;(' gT~nr::lc;i <;n h<_;~;: ;i.cle;- of-;; 
bu!t and the repai;·:; made withn!l di;;~ 
contim;ing .sen·ic,;. This tn:.;rbt diminak 
;;1e nece:;;;ii.y o t in:t~aWng_ a double line tc; 
!n:~l:re o:on!::n:nty ot serv:cf:'. 

l ne:~e ;u{vantages of d-e. t.r~n~n1i~sion 
are so!.ntwhat off"::! bv tl:t.' m'ce:;,;ity {or 
ir"tal!ing and m;Jint~.mung high cost 
mercu:y-arc rec.tii1::n and .:nvener:t. Suf~ 
ncicn! st:;tic or rotary <.:<.mcknser~ would 
:\l;:c; hav<:: to be placed at thr: load end of 
~he line to K<'<:f> a unity or leadin;r powu 
.tac·tot> .!·H;:~cau~:e .t:H~rcury·-arf_ inver£(T-~ wiH 
1~:.A f:eilYtr l~ggtng reactive· po\,'i(:r, Be~ 
~·des 1t.s_ initial cost, thi:; eqnij.nneHt. ""'onfd 
r.d:;u ~::d.d for :.he u1ost f:fn,:ient cnndition-~ 
2 :_;r 3 pe:: C'tBt los~:;s 'A·hich ·\\;C•ni:1 ci;;~~ 
cr\~;=~f: the sas_iJ:~ ntade tYn th.e line it~;e1f.. 

:\.J any prob!ttHs of a pra{~tic~!l natur~:~ 
pn~~ent thet:oJsel\-·es ~.vh·;r.h a~; ye-t ha\·O:: .nnt. 
been soh·t~d. ;\-Jeans tnu~t ht: pn,vided for 
:~np_prc~:;ing· any }J~rrrnonic r1rpk~; in the 
Hnt. l<xliahk d-e. indir.ating in-;tmment:; 
and .~n_eh:r~ i:•~r thf: 1:::.:.-ge an::.ounts of p{->\Vt~r 
and .:ngh volta;!.,; muo:t t·"; devdnp<·:.l. ,\de· 
;_~:1a!e pt·ot{:'(·t!~·n frnnt lightnjng and nth(; 1 

;:;,;':::~;,~;~:~~::sd}~~\~ i;)," tl~;n~;;)~~1;<t ~:~~"'i~~:;: 
mo:;_t. be consld:.:Tt.~o_L Powt:r factor cor: 
n:n;ve ckvice:; at thr: load end of th(' liP<' 
nHlst he in:-;!~Ued., _;\s yet~ becaBo-:;f~ .th::-. 1:~ 
ha~. h<":cn no c!l2ntand~ rnc::Ynry.-.an: n:r.tjfitrs 
and 1r::vr:·rte::s have not hccn bnj.lt :fer th~ 
large:· ~.~zt:~: '~~·hj;.·h 'A·onld h~: ncces.sa.ry fe-r 
tconon1;ca1 d-e. 1tan:::rni~~ion. hu: de~i~>"~'J 
t:n:;6net.-r:~ are c;.:mfident tJ~~~t t}:is a;1d oti~:-~~ 
tt:chni<"al diffi:..·.nhits r.an be overco.:nc when 
and jf d.--e. transJuis~.!on ];; ati.(:rnpted. 

~J: .. h_<: \vholc qut::-;! ir,n then re~oh-e:-; it. 
::.,ell. Jnto an t~cnnoJnic on<~- E!ectrlc ptn·rer 
wiU be t;-;m:;m:tted by din:n current when 
it i' more economir:al t<> l!,d the n·qHin·d 
povler by that mc·ans tl-.::::n by any otfF:.r 
.lnethoo_l. J:>ir~:c-t-currnrt tran·.;~n~~s·'•1'l {·~rrJ 
be exph:ted t'-1 he a ~~radoi.d·- st~ .. ;~3~~1-;y-~.t;~~.'< 
de.,·dopn~ent as rH:v.,: inad and Ccono;.n·j~ 
r(•nsid~:r~-:t.lon:- demand. 

lJ 



Where are you on this chart? Read: 

"How to Choose 
a Slide Ruleft 

by DON HEROLD 

Th€> soonM y~s;: find the riqht s:lid&' mk .. the eusier your 
life will h<o>, Den Retold, who can explain a.ttything, has 
taken. all the mystery o~lt of zlide rules in this han.dsome 
new· ho>:•k rkh wHh iU'oJztrations. Choosing a slide rule 
i11 a cinch when you d.o il the Don Remld way. 

"'lio·w to Ch>:.>ose a Slide Rule" is y>:.>uts with the compli­
ments of lh!> nWlHl.gement if you us'k for H in time. 

iTS HUMOROUS ... IT'S HElPFUL ... 

IT'S FREE 

EST. 1867 

KEUFFEL &. ESSER CO. 
NEW YORK-:BOBOK'f:N, N. J. 

CHiCAGO - ST. LOUlS 
SAN FRANCISCO - LOS ANGBLES . DETROIT • MONTREAL 

Get 'em at the 

Professional 
C II es 

Books! or 

Societies Hold 

First Meetings 

A. !. Ch. E. 
Thr: l1r~t m<:ding· of the A.LCh.E. >•;a:: held in tb<: g;<rn'· rr"m' 

of th(: ~1<?\'~ t :.l;O'l 1·~st 'ftH·~J{a~· ()o·t 8 ~~~ t· .-~,-··-.,.·e of t!tt~ de··KJ;f"!~ 

HH'!l~ ·)f cltw0,.:,_~l ,;;_,gim;<~~-i~~ ;~!~<::/ m~ ;,;n~>1:~;.;:1<:nt 01;;,;r~m;i;if·; 
Hl C!J(;HHC:<l .hdd. l_i.-, .~VJ ann, dJ!icl: OX th•:: dl\"\Sl(;!; <.li. ch::m!<.<d 
eng-infe.ring} i:; lht~ <Jtganlzat::.on\ ~~fJ.v-isor for thi:; yt-ar. r-t<:i r<::;h ... 
E1t-nts '\:Vt:re ~·::rv(:d aftf:'r the 1-n::·eting. 

I. Ae. S. 
'fh<: I. A:;.S. t~~·:n·::-: a s;.noker Dn \V"ednesday~ C>~~t.. 9. in tht: ru:~':-Y 

L:.n;on ~t 1.vh1ch the rncrni.H.:r;; of th(' t\~rcnauti;..~~ fo.:.:.a1ty~ gavt·: 
=~hort ! a.lks. 'f"h::: pu.rp{·jst u.£ the .::n~:;.eting ~va>:> t.;:: f~f:t ?:.c-quaintcd ·\vith 
lti':: Frt:$hrm::n ;md t<> tdl !h('m ,.onl<:tlring alX>Ht the Ir:st\tutr?. 

A. S.M. E. 
'Tht: A.S.M. E. hdd its first m<:cting <A th<:· yea: in !h( k;H­

n::{-:.;i.< :.!nt:cx ~;.f th<: L\~i~~rJ or: \:\/f:dnf~sd:3.y: ()ctohf:r lO at 7:00. J~ 
\.ViH c·c·ntinu;;; ~N(>rk on tht: tH~\V .:T:~~~haoica! eng~rt'::'::ring };:.r!Jd1ng: 
c:::Jnpa.igr:., 

Architectural Society 

to;.;~:,'\, J;;:~:· ,~~~a:~;;~~~;~,~c~,~~::i:;~~~',t;~ ·:;~;"·;;,~ t•:u:~;::;~::~t~1r~;"~, ~1':' 
dn:t" ::nd ·'' st.n..lt-nl ,:mmcil of :,<;''<~n men·:ht-rs. The E:w lx;dy 
m·,"m.;.z.ed at a mo;;o;;t;_ng in th<· UniDn, (kt l. J:;l_m IIohbd, 
f::nnnu~. archit.ect .f;·o.tn Chk·.ago·( :;poke at the "!1}(·::~tl_~lg. ()ctob•::r 14 
·~-;,·a_~ ~et as 1h~: ·da.1t f>.}r tl:!: {,;·irx.t.i.(·d1 of the :?,tt~dnr: (<.">t:.nc1L ~rh::~ 
r~ut-p(~~•:: of tht; fH:'':-"..· org;1nization is: to pn:~nH::t.t~ and to r{·;)r>:::-;tnt 
tbt· int:.:Te~t~. of archit-=~chn·.:..d studt·.nts: in l.Ini\'r~r.~ity activities ;iat! 

i:.~ thf: Schot~i of .:\n:.h$tc(.tttrf:. 

Alumni Directory 
Completed 

~I'ht~ A h:rnnJ i)ir<·ctDry of the lx:::ti!ute of 'l\~chr;~~1ogy ha~ hccn 

~;;~~;~:~~c';, ~))~'~;:.:. ~:~;;~,,o~s r;;;:" ~;~;~r;'::~-r~~c~~::.~:n.~'i ;;;,e'~~~~~~ a:;~"'\~ 
;;~;:~i;n::i;o 1 l~a::;;'~,;~},:;l~~:;j"t;:;;~i~;~<:~'::~~!:~;::~~~~:!l;,;il;

0

~'~d tl1:~ ;;;'::" o:~,~~ 
wa,; g·r ar.;tr;:l in 1-'<75. Cupi'''' '-'f th·: new ·.li:er:tor.-y em lw h;;d i:•r 
on<; d<.>liar by <t\ll>{yim; at the :;lumni ofk.e in th:: nt:w Ur:i~.m. 

Recent Marriages 
Cu:pid \<.::).~ ·:::..1:~:1y bu~.~- thi~ stnnrtH;r at h:a.:--t as far a~; otn· seen:-~ 

t:::.s·i;;.i ·~taff. a11d g·r:H.h:.~h: stndf:nt:?, w·f:r·f; coHc<.::rncd ..r.\t·nong thG:-;':' 
str1.J.;.:::n l~~{;Tf: \:{iss \Yif.l;..:.. lr-...~·Jt'<, Ph.T>. J940. ;ind Cyru;-; (;u~:; a1:-;·:) 
a Ph.l). 194<\. Th:;y v<er<~ m:unr:d. in Craig, Cok>. ,-,n August IO 
;s..nd "'.YlH n"lak~·: tl_kir hotn<; in :~.li_dl:uu.l: Ivfich. 

\\'opl:;o;;v I\:(utl, !<);3<). TlcC!l :<:o·L<:X:< editor a.nd A.L('h.E. Pr.<::;idc·m, 
'""a~ n1.::~n.-ied tc· ~Yli'-'::., Lot:ise Juirn~!;n. formf.::dy Gn the S~,:~Crt~t&::.i:~t1 
::.:-~.ff c!£ th~ d3v1:;i<)H ui che:.n3c;ll r::·ngineer1r.:g. ~;n !\ugnst. '17. ~rht:y 
:;re j;_, ing in K'!r:s~<;; City, ){o, 

THE MrNNESOTA Tl:.cuNo-LoG, (hiober. 19-JU 



IT'S MIGHTY LIKE A TREE 

Though it i<pread;; ae:ro:;:; the entire nation. 
the .HeU 'I'dephone SyHem is simple in 
stn:wture. You ~an think of it as a tree. 

'I'he 2·1 a;;;;oeiltted operating companies 
•. , which provide telephone service in 
their ret<peetive lenitories. 

TRlT:NK 
The Ameriean Telephone and Telegraph 
Company .•• w.hieh coordinates ;;y::;tem 
llxl.ivities, advj,;:.es on tdephmw operatjon 
aml searches for improved methods. 

BOOTS 
Ikll Telephone Laho:ratories ••• whose 

fun~tions are ;;eieutific :research and 
ilevelopment; Weste1·n Eled1·ie ... manu· 
faeturer and dit<tl'ihutor fo:r the sy;;tem; 
Long .LiH•~;; Department of A.T.&T .... 
which inte!Tomwets the ope:ratiug com­
vanie;; and hnndks Long Distance and 
ov<:~·st~as telephone service. 

* * 

'With emmnon policies aml :id('als, th~"e 
Bell Sy:;.!em c<Hnpilnit~s work a;; one 
to give you the fine:>t, 
fdendli,~st telephone 
service, •. at lowest eoH. 

1.5 
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M in.nesota 
E n.gineers! 
Th·~ t~ld m~m­
h<'rfl <:>{ 1he cam· 
pus a h •Ha>:.i v 
know. and th~ 
new memhen! 
:Should know 
th>:>t lHLI.. Y & 
MARTY .hav11 
heen the le'3d­
ing :pip"' and 
t!.lha.::co head· 
quattHs f<:>r th~ 
Univerflity and 
the entire 
Not!hwe!>t f " r 
th"' pu&t two 
decades. 

We are located at 
617 MARQUETTE AVENUE 

Exclusive agents for 
Mixture '79 
Fleet Lane 

. Kingsblrry Mi:J.:ture 
Character Mixture Lester Square 

PIPES 
"-N e: cat-ry th~. tar{~f!st 2sscttrn<::rH. of 

imr,<:rt~t!. 2nd dom<=stio: yipf!:;. ~nd 
~ob&c<:o::-:; h< th~ N:"}tthwe3t. PIPES 

1'91 iJj Q pip~, J»Jl *-"""" 

BILL &. M RTY 
STORE HI.)URS GE 5033 STORE HOURS 

Daily Sm>uays and Holiday• 
'l:JO A. M. m 8:0\J P. M. 8:.10 A. M. to 2.00 J'. M. 

lOW A FOOTBALL 
HEADQUARTERS 
SAT., OCT. 2.6 
HOMECOMING 

Rc:.h.i {G; a :;rand Hc~r:·:e .. 
;.-::.)JJ;.in.g in the (~ru·r.td B-·:).11·­
room rxt }btel Radisson! {;'" 
h.-rw<.--:::~ Specictl Het1dqc.:."Jr-
h::r:!, HU.:sd v;ith P.rivol::: OOr, 

~~~(~(~D\~;:: (~~:o~:~;te~:t:~i 
D:nnet and S:.lppB.t Danc­
ing !·:) :=::ev Ol::en'2: Sv.ring 
Bc:x:d. DGn:-~·ing h·(:-.:-:} 8:30 
p.EL t:-~~ :.ro.!r~ t!r.ae. Ever-y~ 
thi:~9 {,~: ::1 (.;reot Hor::0· 
:..:oiT ... ir:.g: N':-_; .n:.h11r.::;:~:t:L (.)r 
cover :..:ha:g·z. 

rn (~h!".ltSC!t:. 1\:rrace •::tnd. LG:.H~.£fB· 
.P·:erre. ::r~inirr:.urrl chc!:ge, $2.SO 
pe: p·3rson Jcr d:rrner and :-~:_rp .. 

t'd~ i~8~~:~"~g~[~~~~~; Sit";~:. Cn 

Dr~ M. Ce Sneed 
Head of the Department 
of Inorganic Chemistry 

!3y DONALD McCLURI::, CHEM. '42 

KOFESSOE. SN EEP h.". jnst. e:e)mplded his <v,-enty·.'<:wnd 
year at :\·linm:.;c:ta. Dnrin;.:: IDC"'' of this time: he has been 

he;;.d nf tl:f~ d::~1~arf.n1ent c t i~K:r ganl~~ ~~}.:;;:ToJstry a:r~d tht~:-: .. : t v\·o 
y::·.a:~ ha.\.·t: been fnH ~::nd i.nt.er::-sting as any who knn-..vs hin.1 );Yiil 
tt:-;ti f"y, J}::. Sneb.1\ ;:nain intcrc~;t ha~ ;;.lv,·.ays h<:'en teaching, r-r;~ 
fl::st tea~.·.h.ing .~ob ~xas in p,:o.hr}dy- Cc·~11ege. ~Jashvi!k .. 1\·.nnc~;:~t:t: .. 
il; !911. where bt: to;'k hi~ :'\.H. ;.legn:c ~~;·"~'·hir:g- JX'~it~x:s. in ~ 
Jngn :;,;hoc,J, a t:Gn<Bl ;:chrx'J'. an<.! u:. the tJ!BYtnt\y vt CmnnnatJ 
.fo11<>>ii<:d, and in l9lx, he .:ame tc' I~1i:m::::;ota. 

'T<=":;_:.:.hing· -;Joe~ not ('OV.Zr hi$ acti'..,.tty ~!t. the Univer:sity by any 
me:w::, fDr h<:: ha~ · <:<.>r:duded extensive n;:;,;;<n:h in qualitati\·<:: 
ana~y~i::. and ha:' writt..:n scv{:raJ text.huok:~ ~;n •..:hcrnistry, "11;e 
qH;3.l-;t.a: ive :;chcrnt: u:..:f:d. hy chr:nJ.i~;!.ry stncknts .ha~. h{~er::. und~:r 
rt·vi:;ion for th(: pa:~t !"\Vt!lty yt:o,r~ ~r1.1r: chang~·::; h<t';c her:1·: 
::o~nin~· :;(! rapidly that !);·. :Snted\. o:i;sina1 t~'.::xt (~r~ qua1it~tt.ive 
~u::a1y~is h~~s h;J,t1 t·G hf: .re··.:i~f.:d y-o::arly. Tn hr}pes that the pre::.cr:t. 
•y;:tc;m ~vill he: fairly l'<Tm<:n<.~nl., D.t. Sneed L: again w:i:ing :3. 

f:-·n··nk·""(· te..,.·r ;:..-~. qnal~tat:"f· 'i'.r"li~·s_:s 'i1·•· :~(:\.\ .. i'r}•·k v·;g l;~·· 
o~;e·~,;("f ~ ;~hf; ~~r:o:;:t.' r.t~rn;}}~·t;~;) 'il; i;s o: :fi~:{~1: f~;r 'ir:: . ;~dditl.(>;; t.o '~ati{~l~· 
:::n:J .an;on analy~;i~;~ it -.;\•in pres::~nt {.~1:: <-tdaptat~on of tht; ordinary 
ar:a!_yti .. ~a1 H1<;thod~. to ~e1ni-n1icro wr:d.;") -u:;ing J)r. H~uher'~ ne">;...-J.Y 
:.kv<~lf,rwd mkro··appar;;.tu> 

h1 {.~dditlnr.; tn ~:.t:nd11cting v.:ork un the eh:nJt-tHary quaLitatiV{:' 
schtc:.r:<~. Dr. Snttd ha,. compk.t<;d a m<:th<xl .lor tl-:f: ([Ualitativ.; 
a.na}ysi~: of the p};;.ti.n:un gl~!::up. 'fhi~ \Vnrk ~·a.s ptibli:.;.h(:d Ja:-:t 
yea::, 

{)r. Sneed i:-; a~;;o v\·-::iting a nc·\v tc.xt on gene:a1 chctni~.tr~;. 
His oth:;.:- mH:, which 'N~'" pnbii>.h<~d in 1924, has (;<:<:n m use 
until quite recently. 11<: compltted th<.: fit">t .(,)tl: chap!en: d tlk 
tt;xt at h·is ~n.:.nn:v:~r ea.b~n qn \~ .. /.=-u.:x:1an L.akt. this ~urnrner. 

\Vauman L~.k<; i:• :Dr. Sm't:•l';: \Joua·l "mnmu hango:.tt. V/ith 
f:~Jsix:g, hunting (for trov,;·::. 5n thr: snntm':'r) ~.nd :.v·.;.rking ur: 
30!nt-thing <_?1' nth(;f~ h~: i:.: h:;~yJ an :..:~.the titn::·. ~l: tbt.: r::-;:3..:.~ h~·~ 

E~~' \;;~;~t<::~:,;:, ~:.:;:' l~~~;j ~~~~;~;:1~~~·v··;:{e ~\~}~w:~~~t;:·a~;l:1<~ ~~~~~:d ,·~]~;·;; 
h<:' ns.-::l t<> h,; .... the hi.fncd> interf<:r<:-hnt the: fuH ne~·n· hw; 

T}Ji.> y.:;;r, Dr. 5necd. h;3:; nnly 2~ll [re::.hnkn to l~.·-·1::,l,~r}';1.,: .. ~.~~··,·~.~ .. -,·r,:,·l: 
i::. n::.akiPg $;p thf:' ~\1~~f~r.i~ncy" by :.~~king r.har~i· ci . ... .,_~ 
\\:ork ConHr:iHet .... ~ .. ·h;~-j: lnok:.: after th(: v,•eHart c;f 700 fr::-o;h·· 
m<:rl. He is v~;;·y nwch interc-ted in th<s W(>.rk. 

T'!:t~. Sn~~ed. f<ttn~ly:....-.oar: :~u-r:: at~? th$·f~e. da1lght(:t:~,--<.s.x~:: edu::-a~Jn.:::. 
f•> !;emg <:duc;Hf:d ;lt prc::ent. J. he oJnc<! eh.ngnter ls tea<:hln,:. 
whiie :.he oth<:r t~\v•.:: an; t;sk!ng <:o:.rr~es at !ht Uni\;(:r~it;;. t·n.~ 



::.en, who ha5 g.raduated 'from physic:;! etls;<:ation, pbn> to do 
gmdmtt.t vv·ork in biology. 

\NlH;n asked ahout. retircmet1t, Ur. Sneed said that it w;\:; a 
kmg vvay oH' .for him, ;md that he nevu vmrrinl ahont it anyway. 
He went rm to >av that he wonld remain as hu>v a:; evu whN'< the 
rctiremem mle r;licved him of hi;; teaching dntic;.. A bit of prac­
ti<:.:J.l ph.\lo:oophy condutled. the inkrvkw; it Voi;l'> jlJ>t that life 
i:; too important at1<l ton interesting to have time for worries ur 
encrnie~; bt.,th are bothr:rson1t ~tnd hn;t o~H~\ ~,:;H nH.)f(: than ntl:r:Ts . 
.{(:.: one .of th.ost ~1rnpJe _practico.1 thought;;,~ ·~"rh1ch, if e'..·f;r_von{~ 
fdkwed would mak<: this (•ld plam:! a mm:h b<::tt<::r pla<:<: un 
\Nhich to lJve. 

? Humor? 
leftovers 

Enf~1i.-;hmil.n (eating co::r: <.>n thr: r:Gb for the firot time); 
.Bi<y, Boy. 

FngJi::.hman: r o;ay, old thing, iill it up agam. 

* * * 

A fiYOUf; of to·u.·rist.;, ·::}as u.~~ the brink d/ !hf: trnttr 
<.'"'f .Aft. Vt:.n-i1.-':·u..f -a~u{ :~tari.n{J j{Js;;·inat('d/y do1t"H· ~·nr(~ 
t/;~;· bo-iHug depth.)" bclot~·- . 

(};;:e of the· t·"fJ)<-"; /; ut . .~:r.,_·< <U!J' ·in tih· qrtru-f.! turn-ed f<_; 

the .__.,th('r on.t a::~d -rf"J>hz-rked. ··_n;;·;J..ts J~('lf_, ·do{~.~·"?/t t!t-'~ 

·r'(f'.(!. E"H!Jli .. d;:n:-en. 01'{:'1~h~·<zrd th..r .,-f.~ru~t-i(·;;~~ .. <. o;};(:~d 
;~::~: E"1tg_iish-;-;-;a:n t·urn-P.d to the {>/her !J:-td (J:,j<i-i1t<ed, 

J Jh'Se bloody .. -·1ntt1"'·:·,·iln,\ .. h<i<f .. ·e hrr·n ('·;:;:·r·y'Z(.'.lu;·r,_:, .. 

* "' * 
Old Mother Hubbard went to the cupboard, 

To get her poor daughter a dress, 
But when she got there 
The cupboard was bare, 
And so was her daughter, I guess. 

S~::~r.ond ScagnU: ('t,rnen ~:u~t cn::;scd the tln;:.;h Jir:(: f:rst. 

Fi;·,;t 5,-::<g<l'ii: And to think that I put cvn.vthinx· I h;ll\ r,r; 
Y<lk. 

Pathetk Figure-The boy that lisps trying to tell a girl 
that he likes her size. 

Humor Colul'tlllists • • • 
. Humor (durrm· ,.to: bv the :w<.>n' ;;igr:rd up !<ht 

~pr.::ng. inn \vhcn it c-arne· do··Nn to tlh; ('(•ld, hard j;::"k,:·:-:, 
H(Jr.tt: turned Hp at :..}~':' offict: this {;3_H_ Vv't !H~V(·t w;;.nt t~-~ 
r-u~! rlr.yth1ng as path::·tic a:: wrf nruor L(:ftoYf:r ~-~; a$~ an:. 
\Vhy nN gd your b<:''=t pal and takr~ a crack at iL .. The 
'kadlinr: is (kt'.lber 2L 

··~--:\nd rr::rr.:~~1nber t.h::r·t ~trc :-;{lrne clean jc:XT~ that arf: 
.tunnyl fi_i<!. 

NO¥ ron!<' THt:l!il!!'l#triiLE(ji1 c,.,.,.,,., h•l••• 
WI> Hs,,,.,. s, SAGiNAW, Mlei=HGAN WINI>SOR, O:NT. 

TAPES- fU..HJBS- PRECISION TOOLS 

by 
Wormser 

CLICK!H thHse tH;·~'l VV onn::;er \>H.nnnony 

Tc::ne·· b.Jti; de!tnitely click wiih c,)Jege 

men. Tech:no1oqy sophomore Doncdd 

Comb, above, c~'rknnly likes h:~E n<~W 

V>/omuer. Ex}.Ieni;ive'i No; Only $2.95 

Wormser Hat Stores 
MJNNEAP01!S 

304 Nkollct 2!> So, Bth St. 
619 H.-.nr><:>pin 

ST. PAUL 
S E. 7th St. H:~ E. 7th St. 

404 R.:.bNt St. 

17 



If you 
canft 

come 
over-

We 

deliver 

Free 

SNYDER BROS. UN IV. DRUGS 

t t • • 

for a big yea.r by 
dressing up tn a 

HARRIS 
TWEED 

Suit 

$ 

These hand-loomed garments 

convoyed from England are 

smartly styled with long full­

drape jackets. You w.iU he- at 

yom· best in a Harris Tweed. 

GRODniKJ 
~ . . 
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UM 
Haxvey L Burns, E.E., ha:; n::ti.r~d 

·;,;r{~'~t~;;~r L:;~=;:~~~:~lYY'~t\~ ;~~t~. 2:;~. ~::~~ ';~';~;~ 
)\..f r' Du.rn:> liv<: :>t 76 Oak!:wd :E.oad, 
l\bplewo>Jd, Nnv Jnsey. They have two 
~On'~~ OH(:~ ,.a ..,gr~idUate of, Jvfas.'..;~c}n1:~1?tf.~~ 
_{ n::t:tut~ ol 1 echno1ogy~ r3 etr.:.;)lOy,.::d by 
th:; \V <:='tf:rn Et•.;ctric Cmnpar.:.y at it:> 
K~~a.rny I>1a.nt; the oth<-=>~ a graduate .;>f 
\,.alt;: ·!s V;aching at .l{ol1ins CoHege~ 
Fl•.Jrida. 

Donald E. Marshall, i;; in charg<: of 
th'; .:r:anufa..:turing divi:;io:l d the I'atm-­
(\)h?t' Colg::t.t<: Cornpa.ny in Jt::r::cy (ity. 
I.k hn::; at. 16 G·re-enbri<:r R:Jad, Stu.:.un;:., 
?.Je~v Jers.cy, 

'20 Israel C, Mark, M~ines, io a partner in 
:.he Mark lrnn and Metal Comp;,ny of 
1-l:inneapoiis. His n<:w add.:-<:«> is l2H 
Vint:<:nt A n:nn<: Non h. 

Dr, E, J, Jones, Ch.E., is a physicist 
for the USDA Bur<,au of Plant Im\w,:t::v 
in ·v .. /a,:;hington~ I). C. I·Iis residenc-e .{~ 
at 552! Cob J\.ve-nue N!N. 

Thorwald S, Paulsen, C.E, v,·a;; made 
m:wag<:r of th,; no~ton offi:~e of :.he 
G<:'f>J'!,;<: :\. Fuller Company on June 1. 

Char1e~;; J. C.osandy, E.E., 'ZS and ?-,c;. 
'26, from rDwa State Cr..H..-:ge, ·was iata!ly 
)Hjure-'~ on. [:.;ne 2t: at Hbndl~~·~_rs d;nn 
ncar L:ttle .!<ails, Mmn<:sota, wtn!e check· 
ing electric equipment .fM the MimlC:'i<.>Lt 
Pow<:r ~n!d Light Comp2,ny. He pa;;;;ed 
a<,vay nveh-c hour-;; later. His widow, 
Evdyn Gr·;,h,;;: Co~andy, and :.t danght<~.:.·, 
kathe-rine :Marie, ;.univ..:. 

Philip F. Ha•·tman, C. E., is W>Jrkin g 
a.s ::.2le~. HL~n,;~g-~r fer th,~: (;{)G,lye:ar 1'irt: 
;JX:d Rubbi.'r Company, Ltd. At pr<:~:::nt 
he· -i$ do...,vn 1:vh~~re th.e ruhh(·;.r t-.~;::nes 
fronl in Java, Nethed:m,l !!;dies. 

Frank S, Freeman, M:.E,, ;,nd 'sik 129 
i)roudh :~mnotm•.:c a krnininf: :•d•lition t<.> 
t!:<: b;ni!v. Frank i~ a :;,\leolrEm for th<' 
{n~~~:r~·.>l1 ~J{~;.nd Cc.•n1pany. }·Jr: live:: at 377 
lOt.b Street t<.E .. :·\:Jo.nt;1~ c;~o:::~!;-L 

130 L. F, Kernkamp. A.E., is wi.tll th•:; 
J)oug·{;.,.,_:; .. \1u:-_:~;:tft Curnpany, I:n•.:. Ht: !f:-­

o:\d<:·.; ;<t 321 N ::,rth E!mw<.><><.L BHrh:mk, 
Cal1f::.•rn~o.. 



0 s 
131 Rnssdl M. Thayer, l\LE., i;. :m ::ngi­

ne~·r .br the Lwck Ai;- p,,_ldH<:!s Com· 
pany, Hi:~ addr~;s:'5 ;s 70 En(}·!a .. ~\v·entH~~ 
:K.(;nrrl<Jrt·. N. f\\' "York. 

Sidney Karon, E.E., >va:; m.~\ni<::d w 
:Mi~:; S:<ily Halp.-:rn :m SqJtemher lS. 
He i:; in Duluth at pn:sent. 

Rt'~pedi>·~~1y President and Sfcn:tarv 
::d the Ckvel~wd A!mnni C!uh .<n.~ Gates 
C, Hunt, E E., '2<}, whc, i:: ·with til<: Cnt­
kr Hamme.t C::-,mp;my, and Glady:; \it/al­
lene, ~.34, Baeh~ior of I'.-icchanical .E.n· 
g-J;:~(;e~·it:_g) -v\"ho i:-- secreta;:y 'Ji thf: A!n­
cnt:an Z,t<;(;] and \Vi.re Comp;;ny. 

John L MiUs, Ch.E., S(}f' Fifth Avn:ue, 
Spnkan·e} \Va~hington 1 is a vvater in~ 
spector for th~; Northern IJacif1c Rail~Na\· 
Company. He prder:i hi:: pres(·nt tn·ri­
tory, ~·verything west of )..fisscmla, t.n th<:: 
bleak N ,·,rth Ihh·,ta count;·,- wl:ere {;e 
·,va,, formerly kca!e<L - . 

Thomas R. West, E. L, was nn.rried to 
Mary P Putnam, <l gradu:;te nf Art~ in 
'JR. Mr. West is a sale> ~~ngineer with 
the ·westinghOH!le E.kdric an~) Manufac­
turing Comp:uJy. The couple will livt 
~.t l1 500 Florian, Clevebnd, Ohi·). 

137 

'38 Vernon Skogan, Ch.E., will he rrE\r­
ried t<> Mi~~ Jean<:' Parh'r nn Ckt>)lxr !<.1. 
He ;, ~\ chemical enginee: in trH' re· 
:;;;an:h labnrat<Jrie:; of 1.he StaHdard Oil 
Company in Vvhi:.ing, Indian;; .. 

Charles Woolsey Motl, Ch.E., and 
(;<:nrgia Louist· Johu:~on> v ... ·ert· nJarr if:·d 
A.ng:u::.t 17. ~Ir. }'.dotl. th~: :;on c:f Ch~~rle:: 
L. Mot!. 'HJ c·.E., an~! Mr~. Mutl ( Lii1ian 
I ... or(;ttv~ ;.;\.Yuo1ss:y~ 'll}, !s ~tatio.tH:·d in 
Kansa:~ City, 

Ft·ank Larson, Ch. !-':.. ;;.n<l M i1:s H ei<~­
H>:e C.::<.mgh of Port . Arth1lr, Canada. 
were ma.niul at tlw <:>:ntral Luthna.r: 
Chnrd: on Anr,u:>t 30. Frank i;; jntJJ(<r 
a:;sl~;tat:t ~anitary en~~1nf:f~:: of tbe l\fJn~ 
lH~3.r·ok: rkp~trtmeni .oi Ilcalth. 

139 
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--------------------.-...-~~.-.-.~~~-~--

TOOLS BORN OF STUDY 
This man is checking a G,T,D, f'.treenfie!d tap for 
accuracy, with the aid of a magnifying optirul in~ 
strument. THps, dies nnd other small tools are a1oo 
tested and inspected endlessly under actual workq 
.ing conditions, to develop the refinements in 
design and performance that have made G.T.D. 
Greenl'leld the world's largest small tool manu­
facturer. 

GREENfiElD TAP & DIE CORPORATION 
GltUNI'III.D, MASS. 

MODERN MACHINES 
with Productive Features 

MilliNG MACHINES 
GRINDING MACHINES 

SCREW MACHINES 

• Electric and Hydraulic Controls 
• Advanced Construction & Design 
• Outstanding in Profitable Production 

Ask for No. 141 Catalog 
listing our complete line of 
machines and attachments. 

Brown & Sharpe Mfg .. Co .. 
QJJA Providence, R. I. 
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E EERS! 
VVe offer a complete line 

of 
Pipes and Smoking Tobacco 

• SCHNEIDERS • 
CAMPUS PHARMACY 
500 Washington Ave, S. E. 

~lEN-
Irs TRUE THAT THERE ARE :MANY 
NE"VV FADS iU'-JD STYLES, BUT A 
''SHAGGY" APPEARANCE IS NOT 
AN EXAMPLE. 

"Use your head for headwork'' 
come to 

OSCAffS BARBEl SHOP 
1::!02 FOURTH STREET S. E. 

or 

HARVARD BARBEl & BEAUTY 
SM WASH1NGTON AVE. 8. E. 

'Ouaht1 tu~J n.o Ju.b:J!lluie n 

ForE J.liJin.eerinq Precision 

E. BUDD 
• W.!\TCH RF.PATPJNG JEWELRY • 

'720 WASHINGTON AVE. S. E. 
NEXT TO THE BANK 

We'H Cal! For lt 

Radio Repair Service 

Simms Hardware Co. 
411 .. 14th Ave. S. E. GL 1231 

-----

amn 'lfoo, 

tJ.\UG~ I 
BY WILLIAM CAMPBELL, E£ '42 

A Snltz.n at odds with his harem, 
Thc·ught of a way he could scarem. 
Ht caught him il mouse. 
Set it loose in the house, 
Thus starting the first harem-scarem. 

'/'!:<· h~~autif~{i )'01.t!!-f! f..;'JJ(h~r >}.<Skr.d John.;;y t,_,, -;;;~rite c11 

t.hr hla.f~<bo;;rd. 

~~~·e ';,(~·t'Ot'e: J oh:n-11)' i-:~' {!· f•as:-;:i.?·~~<:.fc dcr·ii. r • . . 

f e·a.che1" ai rpue rcp·r·;·(na;ule.1. nltH a.nd iol!1 h:1n. !·) sta}: 
afit".Y :;:r:J~o,_·!1 f:?·r .(r~;e hou-r t.hu.t ;);f f;:r~;.<"~o-;·;. 

/1 lt Of J i.!h~··rH-'V .... f ( /a~r.:;J·N<~·f•;'S 7iX!itP.rf for h£tn ,_;.u.t.dde tht 
)· ... :ho;iflt.:Ju:u? d:J<';f'. 1.\.:flit£,.1:-J .fer hitn to j,~~,;t ·in ({-H upf·:"<'f.r([.;-;(,_ .. 
~4ft:N" the hou.r ,i[.a;J j;~L:;s;;·;J .lolu~ny strode .if:u.-n:tity ~_;t·H~ {(! 

b~; :·l'nsno.liotrdy l>u:rr~..lgf!d. b~v qu;esri<~Hs. 
••] a~~n't s:~y·h~[l ·n-otJ:.i~n~~ xaid J,_·u~rnwy, "'ext(~pt lh ... tt ii 

/"<'!~,:.:: to a<h-'.fTfL.; ,_,. t~ 

* .. 

"1 s that y<.n1.r fac.e ?n 
"N•.,body's ("{;;;:";; hnL"' 

* * * 

(."('lltgi:u: · Ji·:.·<:t''"' },,.,.,. <'Of!'Cs a spe,-d c-op. 
:--;t:c~n1d san1~: ~~Q~~i-~k. ~;;;~t~:~1~;· on.t ·;_he, Notre l)atnc jlt.~rrnflHL 

Feudal Lord: I he.:lr you misbehav~d while I wal\ 
away, son. 

Knight: In what manor. sir? 

F'an, JoGki~f~ Jn1c~ b·::l~\~:o:q~>::: (~;nvd ~ 
I~'rJend : C{\~·an! 1t. ;nn t Hlat pov .. ··t:.rfu'!. 

~~;',:: l.!J:,_Y''!·i oJr<" jM· d,wci!!!)"" 

lli:. }·f ·• h:v not? 
.:~a~c: l f's 1-fi.erefy hugg·h·lg s::t to n:1~._q(. 
}} t;': f-V(t/, n!ho.t i.-. (here a{}(IU~ tiu;t Y<''U do~/t til,'t? 
.')'/!,_:: ~T'hc 1??-:·t.::i(. 

* * 

J. P. Stodnlka; .. ~ ;,;.:as o~st :.v1th a dt:er. .... iast r:.igh:-. 
Dick Ltb<:ns: UHJ. ynn nave ;,.ny fav.-n' 
Bill Carter: How m\Jc.h doe did you sp<:nd) 
J. P.: :". umpk c-,f ht~<:ks, 



It seem:; itwJ til;s sBnnn<:r, Joe Atkins, the l:::, wa$ lo·.lking 
aruund for ~ p{):?Jtion. ()rH: day he walktd into u. rnat:hine ;;hoJ• 
and askfd the forenlan for a jnb. 

"Vv'hat can you do i"' a~ked the {or<;>man. 
"c\nythng,'' tcp!icd JM. 
NC.an you £lt: ;:;r-noke ?H 
''i c·.an if you~H rlan1p .it .i11 the v::;e for mr,H 

* k 

"\Vlw invent;•,! high heeL?" 
"A g"! who w<t~ ~\!ways being ki~::td on !he fon·head." 

* * * 

A tiny baby was needed for a scene in the picture, 
they called to the studio nurse: Please have a baby by 
eight o'dock tomorrow morning . 

..,. * * 

((\rVhafs th~~ t.n;uhle-~ 1;:d.y ?·" 
l\1ro:. Newdriver; "They say ! hav;; a shun (ir,:uiL Can yon 

kngthr:n it ·while J ·wait, pka":· ?" 

.. 1. fr:!J,_;.;_I,.: t,~fi.:inq phren<.)!ovy at e·utni~1f} sth<1oi ·:~>:<' iiur.:? 
fouHd that Ju~ h(td qoittn a da.le on an e·;.h·n:·H~J that. he 
h{J.d rt (i<.~.c.L f-lf~ '<t'd·." ·in a qt.to~·trfry. ·<.:.:)hf?J!u?-r to takr: h-i.\ 
g·iri out a~- go tt..; the rlos.~ .. ···-·h<·: lfipprd a <·a~·u. 

(Ail lh<'fSC neediu~! <H~ (!.r'[~h~na.tiur: se£~ -;-;-~c a.nd !'!! dn·t;.~: 
a ditlg·n~nt . .) 

~ * * 

Shs;-: }{ :..:-vf :.to yns; 1Jke rny Hf:\v ':'vening g<.J\\·a? 
I-I;': ! c:w·'t tdl unti! :you get np frum the tahk 

~rhe S\-Yf:f:t young thing has n~:vt'r bt:f~}re set·n an dephau!. 
Therefore, when she i<X>kcd out in hn garden om' day ar:d -~nv 
onf~ thetT 3he hc<~arne quite excif.et~. 

H :..trri,:d.iy <:-a.HJnQ· the nol1cc~ ~he ~·x·dain::.ed~ "(}h oHicer~ hurry 
ot1t !Jere. .Thnf.'::. a ter~iblc looking monskr out in my gankn 
3fH.l h:.:·\ 1~nHirs~~ up ~~H :.:f rny vef~etah1es \vith his taiL" 

".And what':< he d.c;·;np.· ·with tht>m, madam?" a4:ed the nfl\,·er. 

"Oh! oiiiccr, you wouldn't beli(·\·t: mc it l tr)]d you." 

THE UNIVERSITY THEATRE 
opens ils 

THr:dh Sea~;on of. Fine Errterk~inn~tt7n! 
with ex Spedoc:ulox Produdion of 

Peer (jljnf 
by Henrik Ibsen 

The Grieq Suite and Inddentol Mw;ic 
will be played by ihe 

University Symphony 

Thurs., Fri., Sat., Mon., Tues., Oct. l 7-22, 8:jJ p.m. 

Music Hall on the Campus 

Senson Ticbt!S • Student Seascn • Si!tg!e Aclmiggion 
$3-llf.l, $5,UU, $10JJ(! $2,50 15c 

T1n: Jv1.INNE:SOTA. Tt:CHNo-Loc, (kfober, .1940 

-------·----···-·----... -....... -.-....... -.-.~---

to a lunch or a dinner 
in our restful d ininq nwm 

Mrs. Bryan.~s Tea Shop 
1005 University Ave., S, E. 

Call B:r. 3572 

For group luncheons and dinner meetings 

-·CAMPUS CA ERA 
SHOP 

-..~UJ.,:;J..& 1329o4th St., S.E., GL 7777 

You Can Own A Camera NOW 
Select one from our complete line , • • ..:md on t~rma 

lo guH your own conv<.'ni•;,nc:•;,, 

• Ex<lu:!he- ug,:ncy 
f;:.;: 

Remi:~gto:-n Rand 
Typf'wr!ti!r-5 

TRADE-INS 
WE 

DElJVER 

# s~e ~nd H~ar 
our l•r~><' .olection of 
Swing and Clas~ical 

ro:cords 

WISE ENGINEERS 
E. H. MILLER 

JUS _.*II. 8t, S.E. 
Minnea~, MWI 

Preserve Their Notes 
and Reports 

Have MILLER 
Bind your w~rn bcokz-50c 

and up 

Notes and Report;;-20c- up 

'l'hem~a and Th~ae11 $1.25 

------------~-~---.~-~---··---------------------------- -- __ 1 

Jor {{ctfer , 
Cleaning and Laundering 

[all Ge. 3848 
~ ~ ~ 

STilDIUM I:LElll\IERS 
and Launderers 

~ ~ '* 
oY btiug th~Jm to 

&14 WASHINGTON AVENUE S. E. 

:::::·: .. -· ·-·· 
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Y otlll Look Better 

- Feel Better 

after you visit the 

STADIUM BARBER SHOP 
courteous and efficient service 

720 JVashingtan At)enue Southeast 

GREETINGS FELLOWS-
We're qbd to t'ee you bock. If you're l:-:Jobnq 
br an eXCellent place to eot, try our DEUCTOUS 
HOtv1E COOKING. The prices w·ill pleo.~;e you as 
rrn:,ch os the food 

Pagoda. Tea Room 
SOS Washington Ave. S. E, 

GL 1518 

tEAVE 11' TO THE 

L 
PRESS 
406 srxnt AVE. SOUTH 

Eating Away from Home? 

Remember the 

LLEGE 
Delicious Food 

Reasonable Prices 

FE 

612 Washington Avenuer S. E. 

Faculty Leaves 

Institute for New Positions 

C:.Jlco:l to \Va~hington, D. C. n•cdltiy, to aid in the national 
ddens(: pn>gram wnt' L. H. Rmnkmgh and \Viifvrd \V, \Vf:'t,:eL 
br_<t!; of the physic;; dq>artm<:nt. · 

):fr_ Hnn.ih~1ng·h) .. \~~or.i~:h: l'~rofes$Or of Phy:;1~~~ ... left the lJnJ~ 
ve·r~ity on ()ctr}her f~ and \~~iU he gone for the duration of the 
q:J~~rh·t. ~.·ir. V•.·'etzcl: ~\::.sistant Professor of G-e-(1physic:;~ left for 
\\·:a·~.hingt0!l r~.;,~st::nJay. lie \viH a~sHnH~ a. .ful1 timt VD:;iti<>n in th.e 
1!rlva1 ordnance depan.::nenL 

:Vb·. Gi1lx-rt l'erJ(,'N wiH cmm: frurn Chi<.:;;.go to tah: uvn ~ome 
of the cJa;:s work h:h by ?;:t:;:;;.r:;. }{umbangh ;:nd \VetzeL 

Thf: Jate:;t a,k!iti,m to tile dt(:mistry ;.taft ;, Eryre L Crav,•\:;rd, 
_i,·, Ph.D, 1937, St;mford Univ<:rsity, w1w -w.ill ;;ct as Assistant 
l'tofes~~or o[ Ph;.".;.i:.:.a1 Chdr.:.i~try. lJr. Cra~·ford eanH; to ~ .. J1r:u.1e" 
~.ot.a f n.>nl the staff. of X\:.1·.~ Univer:.-ity, I·I:; v•;··iH fi1l th~ Yar.an(y 
ldt it; th(: tf;_;ching ;;tal{ by Dr. Gbckkr. ;vho is now ht'ad o( 
~ht: dtpartrnr:nt n.f physj_c:.ai <Jv.::n::i~;try at Iowa State t:nivcr:;ity. 

Hc.v,card \\~~ B~-;.r1o\s, .A:~si~tant. f~"rofessor of .!)lo.ttonau.t;coJ l~n~ 

gir:::r:rS.ng) and hbt. )'t~ar acting ht:a.d o£ tht~ d(;partrn.e11t~ h.as r~­
~.iJ~n:::d k.> bc~:.:.orrH~ ho;~ad c~f: thf at:rcnauti.~s. d(:paxtm_et!t at T'exas ...-) ... 
a!;d :~·1, In hio; ;•lac<; i;; Alhert GaiL new ;;:;o;istant ))l-ofe%G< d 
acron~t·utl::a1 enginf:f:r1ng-. 

. J)r 1-.~atv1n (:. I{c;!cr:; ha~ .. ::tsigned ~.ir~ a:;.~i:-;tant pr~;.fe;:;~:::{-}:;;:h.tp 
:n r.hGnt;<.:~\1 t·ngn:f:f:nng to a::-::-t·~·t a _po::.Hlon ·~'{;-th the }.(_, k . .:Jon~ 
.n(:Hy J?rinting Cc·1npany p:f Chicago. I-If: v\ .. .itl .it!vestigatc prohlt"r.u-:; 
.:.n d.rying) shrink~:.ge> Q):d .inking. 

Pn_>fe~:<or Richard T. :\1nol:l has }>!,mty to be proud of. 
He has hcen v:r_;mot:,r)_ hom the nmk of in>trw:t·.J< to that <.>t 
ass.i~tant prn.f<~:;:Y.;.::, tft· ~Nas al~o p1·oynoted 1o the rank of fathf:r 
1TCt~r:Hy, 'fht~ nC\V arri:v~:d i~ a haby gid) ~ .. ·f;.-;,r:,' Lyr1n. 

Food Technologists 

Meet 
The first m<::t:ting· of the newly formed Tn:;titute of Food 'f""d·:~ 

~1 ~;I,:~1~.;~, ws};.,;:~.;~'~)(t) l;~;';~;~.r :\~~l,_:.:~~;;~::· n~r~·~~.!~:~y };i~n:~ ~:~: 
'-',·'<:rc there ;;,.~ ·w·eH ;lS l)r. F'irft o-f the 1Jt1i'/(~r~,ity of. :·~vrinne:s.ota. 
Th:: Imtitutc was di~cns>.,;d i.n th,; April, 1940 i>><.le of the TECH~ 
~;o-IJ\J(i in tht~ arti.;.:.lf: on food eng)n(:f:r·;ng. 

Vacation 
Pr<)tf,s;nr J. ;\. Henry, o·f the dq•artment of 1-:!::ltht:matic::. and 

~~~;;~;:,~:~;k~ta ~-~;;)~~"~ r ;~;r: ~~ :·,~~;;,1p/i'~~1 fo,;) -~~,\~~~:, ,,0{:~~<:{;~ ;;~:~c 1 1~,: 
.Fkn~da~ H1aking ·fl·equent E;tot:~ at.:.w~f~ the 'Say tu vi;;Jt friends. 
He carne.had·: ;~h,ng tb: :;:~a::~- t{l. New ,~ork a.nd n:tnrned t<> 
~ .. J.-:r:n~:ap011S on :>:.:·pten:her 1.:-.• . .t~n)tt~·~~or J:lf:r.:ry ha~; add(;d t-:.:~xt· 
book v .. -rtting to tutoring this :·{:;a.r a~ extr;i~cnrr ;f:$)Jxr ar.tivity'. 



TAMED kY (jrinnell prefabricated piping! 
Recent !<pecifications of a hu-ge steam power plant 

called for a complex piping system to carry pressure 
equivalent to a S542-foot head of water .. , pre~<snre 
H times that of Niagara Falls! 

This superopressure piping presented new pt·ob­
lems in prefabrication, To insure interpretive 
engineering of these problems with expert. labora­
tory co1lab$ration, engineers 1'gave the plans to 
Grinnell." They cho!ie the most efficient way to 
obtain "on time" ddiverie& of accurate, tested sub­
assemblies requiring minimum field-fabrication. 

Unusual .tn·efabrication is but one of the many 
services that make Grinnel! the leading name 

t•whenever piping is involved.'~ Others indude: 
automatic ~<prirtlder fil-e protection sy~<tems, Ther­
molier unit heaters, Amco industrial humidifier~>, 
pipe fitt:ing!i and pipe h;mgen. For detailed informa~ 
tiou on these services, write to 'Grinnell Co., Inc., 
Executive Offices, Providence, Rhode Island, 

Gr-innell Cump4ts~~c Inc~ . ~ , Grinnell Com{}($'N"f ~Jf !h~ Pddl~"' , ~ ~ 
G~--i-ntu:f/ C<tmp~n)' "'j C..stsda, Ltd. , . ~ GN').<:Y.ql f~r{: E::dingui$1$~:- C6m~ 
f>t$'NY .. , .4mi!ri.:«t~ ,ifqif:!et(~X)J C«m~~my , .. Columbiq J:tl(llef!b!~ 

c.,,tm,~• Co,f!«r.<<ion ••• The Ontdric M«ii<-6M~ fr,.,, C<ompany, LM, 

I L 
WtUNEVER PIPING IS INVOLVED 
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_j/ere 6 ..An Yn.t.-ila.fion-
br STUDENTS both OLD and NEVI 
DROP IN and try one of our kmlO!lE 

HEAVY CHOCOLATE MALTEDS 
CREAMY HOT CHOCOLATES 

DELICIOUS FRUIT SUNDAES 

They're really GOOD f 

+ 
Also :.:.r complete line of druq;,,. condies, 

magazines, dgGreti<:.::>. o:rid' r>ifBs. 
\AU GL. l 626 for .. 

FREE DELIVERY SERVICE 

L. F. BROWN 
600 Woo;hingtonl\:fe: S. E. 

... ;.-·-.··-:. .... -.-· ... _}::: .. 

~--~'~· ~<~~--~~~~~~~~~~~~----~~-~,~~ ..... iT·~-8------E k~s·Y·······T o ....... s.Eili·-----~rll!¥~ ...... 1 

By Wallace K. Belin. Ch.E. '41 

The TechnoNLog for '40-'41 • • • 
1-fod-=~rni~.ru Hntau;ted b.v fcrnini:.=.tn -~" .. a:" t.h(: v•;at.chv,,ord in lay­

ing c:ut thi:: Yf~;n-~s rna.~~~u.Sne, 
Note \V"lt Ziering',; design of the cover with it:; bol.d J:.n<":=' 

an;} striking ang1t~s.. "\Vhether '.H not one Iikes .it, he n.1u:;t. a~hxdt 
th~1t ·it get~ ;p .. "ta-~y frorn tlh: traditional s1ete<;.typt;;J cover d(;:;ign··~, 

()ur princip{~ b·.)dr t:vpt:, caUt:'l Flash, is ;..-;,. hru~h ty·_pf: \v1th 
sturdy rna::.cniint :;trokc~. ~f'he typ:-:>~ easy re.a~iablJitv 1:; funiH:r 
enhancf:d hy 1Jsing h<>th upper and lower. case. ' 

Throughout the yra.r wr w:!i nln ··p.inure a.rtkks," ~\:'. we did 
(ill . thr_ un:o.n th:; month if students n~acl favorably lO tbi:; 
:;on. <.>t. artH::.e. 

·.·Feature Articles • • • 
:~.(.· 

Ela~kr~ e~f:ryvil;ere j}!-ef<·r. TROJAN HEAD· Novv is th;: t.im_;, to g~-: ll1 artides v<>s-1 havt~ k:<:n thi1:k· 
ing abot~t aH :-;nnnntr. ~rnrn t};ern .it~ tc~ the Ht.ogn oHic~~. ACHELESS SAFETY dym:.mite. oo . ., , . , . . . 

~ r OG!.n .):! n1 }.ne oasetnent o t tn':: elect neal <:ngrncerrng 
.Bla:;>f•r:; ·ll''l-"lV" <, .• d :f!w· •v·he·1 •1wv l•hs• with !mil<ling. 

TR 0 j XN .... : tl;e'r;~ .. a;;; .no phy;i/;;l' to;~~r~:n t;,, .. ' , . : i ·• Staff Positions e e e 
There i:; no irrita,ting nitroglyn:ri.~l in TR,9JAN:;Cf 

to a:;~·ail the heart, dkurb the digdtion, nag·'on the· \ 
nerves or nu"<ke the bead throb. I 

It\ a plea~anr, comfortable wav to hb&~ with I 
: 11.;, ~.,<",-.!' '~vn "l <ni>p t1v:t ·~ '!At ''"'11";'3;;·;,;· t•) _;,·tl/-(<~; S ""ld :1 .O.'.f ,,~'\_!_V VI-/ ).~.(,{).(.,\.,,• ,,.o..(~ "'' ''-' V.._. •N'- l!•~ ~ •:f ....... _.-~.:~·- }).( \.-

pr:;, .. . 
. ;.:- .. -·· 

You'll feel better blasting ~vi:.h TROJAN. 
.:::~:~ ·:·.:· .;.·:····· 

.. -:-·:--

S. R. BOWEN 
.Manufacturers' Dls!rihuwr 

EXPLOSIVES 
\\"b):.f~na)' "Mhtss ... 

Hox. :!:'<! 
Ma~~~n f~i!!~ la~ 

.UoOJ~ -~) 

ANN UNGER 

Famous for Its 

Excellent Food and 

Homelike Atmosphere 

LUNCHEON 
DINNER, 
SUNDAY DINNER 

ll: 15-2:30 

12:00-3:00 

628 Washington Ave. S. E., GL 2618 

)-\ny of y~)U fcl1c\\·~..: that rn1~:=:ed nur cider luncht:>.}nS for H(;·~v 
:;taff rnt'll don't f,;d there- l';n't :; pbce ior vou. One m;;.i<.>r 
and. a ff:v,r ::.nlnc~r zditor~~hips tog"'~ther w·,Sth s~;··.:{':ra1 staff nc~sJ­
tion~ are still ~vide :.::fK'n. L>rop j_n aud see tn<:: ot conta<:t- ont~ 
of tht~ :;nb ... e:htor~-

Minnesota Industries • • • 
A JH:-\-v ~er1f:; of articles :Ph.lying un difft:r!:nt ).JinBCS<)ta 

indnslrit:o: i;; pianncd -fn1· tht> ye:lr. · 
hon mining, Hour milling, d<:., wi1l he in<.·ind:"d, bm w!' 

..,.v~;u1d also hk(: tc ha·v"':: :;nrneth1np: on our- n~::\vcr indn~~ 
tries. If _you h~tve any· id~~a.:;_, ~:tnd thcrn in to thr: t'!t}Jc-e, 

On Our Editorial • • • 
\\'t~ hope \\T ha.\:t~ TJ'.lt it:('utred the disp1ea.: ... ur(; Gf anv rt:ilita:·~'!: 

man hy nur ediic.rial, but wt' do f::d that <:i.tention ~hoL;ld b;: 
called t~} th~ dang.:.~r "':·;n1nent. .i.n d.raftir:g _V(Jtu;g engineer::.. \.-Ve 
icd lk<t tht· hoanb ,;honld be impn,>w<.! v,·ith t.h;; imp,,nann' oi" 
th:: ted1nica! stud<::nt, l%t in thei-r e-n:husiasn: \o f>b.y fair they 
de~ our conrJtry· a. gr;1.ve \·vrung. 

Sa\t 3.nd ''~tne .iudgmu:.t <.>r: th<· ;nrt of tlw bo;uds i:; all th~t. 
~v.re .ask, 

H \VTIN 
• 

Photo Engravers 
Photographers 

T 

538 So .. Wells St .. ., (;hi~ago~ Ill~ 



• • NOT Kl L 
TWO BIRDS WITH ONE STONE? 

1<. ifr-- Le:., ----~ ~··11 . ..., 11 a 1l Tpr'n ~a ~n.-,~ '" r-.-pJhe · o-····, (""'Jc' .. o1~"':_.,,, 0t.1 
1Vl., ,~1811') l.vl .._,cf 1 ·~._.1 >..J'~Dh .. ':>:> '0':.1----l I , ·'· ·- .. :., J.J,_,, wt 

._c, PYniair• +rL•e Per"'~v~nn·1 L~~aflp+s T<.' 1-c..-·k--c c-rdvnr·1· toc·r~~-' c>f tl1ai Qe~rv-l • . ....,.....clo. J:.,.•...:.-,.,... .1...1.! o.. .t ,... . ..!. ~· -!.,..._..,A.-!. ..._ .!. ._.:., ~ / L .....,t. \..- ... ...t . .... .... _·J ._. · -!. ._. •..> • 

ice you wi) 1 be req_uired to furnish o .S x 7 qlossy photo~~:.naph of 
yourself. 

Lee BrothersK in conjunction with the 1941 Copher w!U furnish 
yon. this picture for only 30c vlhen you have your picture token 
f .: (""'< h or me '-":fop 1er. 

Here's the Deal-
• Picture :in the 1941 Gopher (individual picture in the qraduok.~ 

section of the Institute of Technology division o:f the book) 

• Reduced prices on qraduation pictures or Christrnas orders 

• 15 ,-/:) reducLkm on the purchos::.-:: of your Gopher 

8 S X 7 ,,·1o;:cr.:'". ·r.)rin+ f,..,r Pr:.'t~nnr..-1 LAnr!et ~ .... "::::)..o..\. ~..,)).,..~ J .. .... .... .:.t.. ..._...,___;_ .......... ~ .. -....... ~ ..... -t..... ..._ ..... J.l .... ... 

.,. "<.r · , t 11 1 . ' J d r ... • "u·r t ~~ ...... 11 ro nn ' 70' ': c~o AC~e p(-r·r-J t-_, t~) hP a per·rr-larteil · I'•·'('t-·.r '""T . .:. v ..... r....- ........... \..-t. ............ ...... .. 1 '- v...... - _... ....... -~1 ... J .... A. . ........... \.\... >.....· .... - .... . .. -·. . . .,..................... ......_,.!. 

1\ll That Fo.r Only $!.1.80 

THIS YEAR WE OFFER YOU­

B~~~ 

{JIJAiliuJL g~ 

~JJJillt. 
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SIJICfD[ lAMPS 

., 

DID yon e;,·er talu; \ip ''· ne-,v&pa.pe.r ~u-,d '"'"d t!wt S<irneone 

con~rnin.<:d s~x;c;de by jnrr::ping ~Jtf a b.ridge? 1'hat':-; 

·wh:n high--intensity Mreet. bmp<: h;\<;"t.~ been d.o!ng, to:_;---·nnt 

jur:-~ping otF b.::idgt·s; b·ut cnrnrnitt.ing .:< S~{ic.~de. ·~ 

Cntain smooth -o;tu f~.ce sr.n:et-Iight. refkctors te.itect he:~t 

hack to the bmp f.L:ment., thus raisinf,!. the .fibm::nt tenrper;J_ .. 

tnr<: ~Y; th:: point C·{ earl)' ''su}cld:/' or hun: out. 

:h !ln attempt. to do snrn<:'thing about t:his, G--F enginn:rs 

de>·doped the stepped tdiector. The )nne;: surface of tht.~ 

retb:t<>l' is btoi-:el: ;lp into sm;;!l stq·>s il: such:; w;;y that light 
<JX:d hc:n rw~-:< retl.ec:.ed h>Kk from r.he step:; jnst m·iss the vital 

lz.m.p stem. 1\;sts showed dut, with ~- ~::).)-Watt i;unp, the 

teruper~ttnre ;~:t the t~u:np stern '.-V:~s 275 I<' less w·ith thf.:: n<:w 
n::lkcto.:: t!ua with the old <>ne. 

The enrir:.et:n: wht-: <.kn:!op~,;_ the stq)ped rd~en<'' Me 

gnhiu;ues of the Genend Elt:ctrit: rf'<;>;t Co;;rse, open w ::dected 

....... ~. 

CHASING SHADOWS 
HO\\~ wt:s;{d you like~ w sec' <:.ariK>!! dim:ide ~><:u· out of 

>< !Jeai~er ;la·.i srmh ns.lt tlk flam:: ul· a f."<iX:die" or co!d 

w;.;ter from floatil~g iu: iiow t\) the h:.:.·W">m of ;~ g1ai'«f Hy 
>lCtJdent t\'{0 (;e~H;r.a1 E.iccr-ric ::.-c!f:'.:H:1~t~. tc·::::entl::: di~ct·>"vett:d 

2. cornpaxa.tively s:i.n!};:-lc -.;..-ay tn for...:e. th::.::~;:; a.r:d otht':1"' ord.!.n:u·ily 

inv·isih}e things ro shrr.?<:" t.h.dn~;eh··:;~,, 

h all hq:w one day "l<rhen ;~. searchlight shiniag ::h.rough the 

\vindows of the (}.}!~ H.e~earch Lahor:.:.t.ury at Sehenectady ~· 

N·~ ~(.,. st~rrtcd the scitt1tist:; un :~:n investigation: re~u.i.:ing in 

.By holding ::r:mspan·nt subsu.ncc;; in !l be:u::.l nf light from a 

'..vatx:r~coo}ed ;r:.erc~J-!'"}"'" l.:Jxnp:. ~/.:u'iat.ion~ cans~d by $:Jutnge,:: in 

the imkx of refl·;,_(tim1 show up phlinly <..:n a screen, It's 

s<:>mething {ike ;;eeing h:~;\t W<tYr:S rise from fi hot pav:::ment 

i1: r.he summu·. G:<.s::s, liqu!ds, or transparent solids casr 

~ttang::::: :;h::~do\v~~ .rt:-\rr:.Li.1r:.g ch~rrac:te.ristic.s nnseen to the 

n~~ked <:ye~ Alt.ho-:..igh rh}s- h{.}S h;;-:-c:r:. done before ~·ith ;;x:.: 

light:;, the m::w mcth(xl ins m.any adv;mtag:::~;. 

The two G--E scientists identifi<:"o\i with this a<'c.cqnpiixhme.at 
an: Dr. R, P. Jolll!~<.m, U, of Richmond, '29, and Dr. N. T. 
(;ortion:; PrincctOt5~ 'IJ~ 

PISCATORIAl UTOPIA 
I NSECT hbo.::ato1-i<:s hB.ve been air coud!ti.oned, r·tvet~ 

fi.)t dir1gib1es ha\Y(..o: been refrige.:-at{?"f_{ so they can be driven 

n<:ttt~r ~ and there ~s t;Yt~n ::: case v\:.her~ tek:pho,n<; bo~:>ks hnve 

bet·n ccoh.~d rnech.an.:.t~:d.t }' to sp(:(:d the hardenJng ~·;f the gh.H:.\. 

Bm !t wnB only recr:ntly ::hat the first ~mwnutti~: he;< ting 

inst:::H.: tion designed :::r,~cificaliy for the cn:nfort and h~alth 

of tNpieal fish w·a.s pnt into oper:~tion. 

De,·iJfish, sbarh, ntys, the only _po.::poises in capt!Yitv, ~nd 

iho:J:;~tnd:> o.f other u:nr~nal. Sf.·e~-:-~~-nen:1 Ciipt:-r g;.r;ly ?..round in 

their ;;doptcd h::·,mt: in the~ Marine Studios at j\larind;<.nd, Fk 

Th::rc, in hngc nmb, ;:h.:;_~ pnmpr.red !ish lin' the "li.fe of 

H<:.\!ly" (the por·pob;$ are fed hy h:wd) in >>ate.r that is not 

only filtered a.nd ;teratr:d b-ut is ,,Lso hdd at ''- temv:s.·at<Jre of 

j<) F. 

F'h:e c;-cn':.':.n:d {-Je("tric oit fu!"'na.o . .-:t:;~ de~ th.o;-; _h¢;i6ng jPb:- hoklin.g· 
tht~ SCO/]VC..l...g-~tHnn :. oc.eanar1l;.r:~" ;~t a t::n"tperatute jnst Jik<; 

home fot the uanspkntcd tr<.)pi~:<ll spec.:.rn::-t:•;, 

At G.IV:; Hkomi!dd (N. J ,) phnt, where !llf •.:,·mditic.aing 

equipment is lnanufactnr:::d, is l\ divi:;ion of ;:he G;:nr.rai 

El::r.tric Test Cour:;e. H . .:re yocmg sn;.dent engineers gr:in 

practic;d e;-;.perienc~ in thi:; br:t.nch of engineering. 

EN RA • . LE TRI 





I 

SCIERCE JN AN UNEXPECTED ROLE ••• 

Pipe Hangers are now Engineered 
for each specific se.rvice 

N o longer l$ pipe hanging l1 hap­
. hazard matter of fastening pipe-~ 
t<sontewhere, out of the road/' Every 
industry has individu:1l requirements 
, •• every ty_pe of ?>ystern its vagaries 
At one extreme h the dome-«tk ·water 
system involving ~hiefly dead v.~ight. 
At the other, pulsing steam power 
lines where thermal-movemf:'nt and 
vibration demand ?>c.ientifk controL 

Until GdnneU engineers attacked 
thf:'se problems, pipe hanging was given 
little attctltion. Today, Grinnell pro~ 
due~ adjustable hangers i.n thousands 
of combinations to hang any piping 
anywh£n:. 

This is merely one example of im­
proved services developed by Grinnell. 

Others indude prefabricated ptpmg, 
automatic 5pdnkle1· ilre protection, 
Thermcfier mtit heaters, Amco indus* 
tri:tl humidifienj extt':'Htuality pipe fit­
tings. Write for reference folder on 
Adjustable Hangers or other Grinnell 
products. G:s:innell Co., Inc,, E~ecutive 
Offices, Providenc-e, R. I. Branch offices 
in principal cities of U. S. an.d Canada, 

(;,;,,•11 C<m<p""y, Tn<- . , , Cri,t«ll Cam{>"") cf th.­
i'<tcif-<: .. Grimuli C=t=Y q_i C<m.ul<r, ttd. , , (;<'ff<t.<l 
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TIMKEN Tapered Roller Bearings 
J~ p~ /rM f:!Je!Uj p~ 

Industry's bearing problems constantly are inerea~ing in number and 
importance due to the rapid developments and improvements in machinq 
ery of all kinds. 

Speeds are going higher and higher. Operating loads-both radial and 
thrust-are becoming heavier and heavier. Working clearances of moving 
parts are getting closer and closer. 

So in order to meet an modern requirements an anti~frktion bearing must 
be abfe to do a lot more than eliminate friction. It must also be able to 

carry any foad or combination of loads that are imposed on it-radial, thrust or both toq 
gether-and at the same time hofd shafts, gears and other vital moving parts in correct 
and constant alignment. 

TIMKEN Tapered Roller Bearings have been doing all of these things-and doing them 
effectively-for more than 41 years. Today they are used in automobiles, motor trucks, 
trailers, streamlined trains and locomotives, .steel rolling mills, precision machine tools-in 
fact wherever .smoothness, accuracy and stamina must be assured. 

TfMKEN Bearings are made by one of the world's ou+N 
standing englneeringNmanufacturing institutions , .• a TI E 
large and financially strong organization with complete 
research, production and testing facilities, including 
the world's largest electric furnace steel capacity. 1AfJlRllJ llfllllfl /JfAif/1/IJS , 

THE 1'1MKEN ROttER BEARING GOMPAN ¥_, CANTON, OH 10 
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l\ l:UHDN"ll FU:R l:HHIS'fl\JIAS 

Evury sindent wants to nwn a IJmul typewriter; the best is l:ornna: -

• Floatinu shift • Touch selector 

• Piano hey action • Engineer's keyboard 

Free Carrying Case and Typing instruction Book 

Prof _ssional Colle9 s Bookslore 



You can safely and securely leave all of your printing problems 
in our hands for we have the equipment and the personnel to 
handle them. 

For years, many Twin City firms have given us the responsibility 
of not only their printing but the preparation of mailing folders. 
booklets. catalogs and even entire campaigns. 

We are also specialists in the handling and the printing of all 
kinds of publications. In this we undertake all the details with 
the exception of the preparation of editorial material. 

Our staff of experienced make-up specialists, typographical ex­
perts and editorial writers are at the disposal of our customers. 

Next time you have an idea for a house organ, a hooklet or a 
mailing folder or if you are now publishing any type of maga~ 
zine. call on us and let us discuss your problem and offer our 
suggestions. It is the surest way of finding out why this organ­
ization is rated "tops" by concerns all over the country. 

Bruce Publishing Company 
2642 University Avenue 

Saint Paul 
NEstor 2641 

418 National Building 
Minneapolis 
MAin 6951 
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By Richard Opland, CE. '43 

Miltvin S_.at':dgret-,, :M E. :'.::ninr, r:npa:dc• o::::Plf:. of his '':<:r.r:.:nu· 

i:ud kt:-;wk-;;, n:\!7!.~\':;; ; 1~~,~ ::L,:' ;·:;~'}\/:~": (!;,~~;:~~:; .. ~; 1 !,t,'~;l.:l;;: 
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}:~: ~Jv-.:s _'_ .. ·::;n th::~ ·:!"~'\:~~do\:vr: {:tn th:.:~ :xnl­
\'f::··:.:i:-y·~. hght.ni.n:.:~· ~;~:::·!H:·ra~ . .:;~- \~hl:".h i:~ t1j(' 
L}r::~(;:·.;:_ c·\•;ned by ~tny (')_:die~ .. ~ in d;t· .. :.oun: 
!r'r·. it HL{_\· n•::t be .~:dt: t•:) \·l:7.i:. h:n: th<:rf:, 
hu~, 1)nrf h;~;; .:: "~}H:·:-n~:~try 1ah. in hi:~ ha:;<~­
:r:lT:t. \'\'h!ch t.akf::: ~::~r(' (!f hi~- ~-p;?,t~: ~ilrt~:: 
v~-:r:.' ni•.:(:!_:.:. :\ :-:•::ph{_~~·r:.on:~ in (l:. F.. :::.nd a 
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... 1nr:'t e·..:..;1::-t·:_ ...... ;:-,grf:t ..-~r: th<-: -..-..-('('!·:~_;,.: !o·::~balt r·.)tln•lliP} !)Ui i!ic: .. ' 
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o-..·•::r th.:: f(::-=.t:Jt of :Ju:.ir 
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Is Elimina!io.u ol center <lisle 
pnrkluq wo!> a qood :atep. 
hut wh.~r~ are those <:ars 
h~ing pu~ked n>:•w? 

T4 e PrDIJiem at Hand 

I 
NDlFFERENCE lo the imnwdiate :md 

1H:>pe~t .. l:. glori~·!ca.tit.-)!.1 of the fut1:W.' !~. (h:~r-. 
acten:'t!C ot m;tny :w uncwrgraduat:' 

engineer's atthuc:k. The prcvaleu idea i~. 

"Today 1 wiH not strain rnysdf; hn: tc)!1'1Gr­

ruw, when ~.orne thing big cnn;e::: up :;r wh<:·ll 
! gd on <hat jd>. iheu I ._,_,;n n·aliy f,:ar· d:>·vvu ·• 

!\~ c:·ngiueers W(o should have learned i hal 
~:u(·cess is attained hy applying· our~dve~ tu 

the ntmost lo ; he problems at hand, wbnher 
tbty be gre:tt <;r small. The:- power nf appJi .. 
C:ltion and the cc.mfidcnce neces~ .. cll)' for b<:cum­
ing <.'ompd::ni :.:orne (lnly with cr;nst:wt prac· 

tic<:o and not from supreme c:·:-;crtion. 

Eight now_, on <;ur campus, lad: of parking 

~:pace is mK of ; he prohlen:~.; at hand \\/ill 

it bt: ignc)rtd, dodgeiJ .. ---ur ~::>!ved? New build .. 

1ngs and 1ands~~ .. aping h;t\'t eras(·d so rn<tny 

of the p:u·'king lnts that onles::=. you are an 
'\oarly bird" ii is v_,dt nigh impossible io find 
a parking phce except i1J th<· center <;I a 

toud;bail fidd or on a ~.ireet \vith :1 ;·,vu .. hour 
parking limit. \V(~ are Ltt:ed with the prub­

len: nf finding a place:· w park the c:rs uf 
the many st<:dcnts 'sho drive: to ~'chooL T,:> 
ignore the prohlem is dc:,picabk aloofness; 
to dod;;e the :prob!ern is unman!y-~but to solve 

the problem is good engineering. An (~ngilwc:-r 

must rc:·ali:.:e th;o:t the more ditl!cult ;he probkm 
1 ht.~ more g!orinus the solu< iun. 

The results Hnt the variou~o investigations 

into the f;arking situation h<:v•' brought about, 

have, in all inStinC':'S ·which w::: ('an n:memher, 

:tcu)mplish<:d J~<:>thing more than io discover 

that t!wrc:· isn't ennugh room for all of the 

cars tu park, <!!1 an1a:~~ing conc.lus;un:----o:n<~ 

that ;:d1 whu h:lvc:· tried to park afler 3:15 in 

ti1.e rnorning have reach~~d, 

Tlw challenge is t(l the enginetr \d!O <k>e:> 
nnL stc)p :lt obs(·rving, reporting, awl desp:lir­

ir.:.g, hut \\'he; pondt~rs} ca1culates) and bring$ 
forth a solution ;<;the probkm. T(> him ttwre 

i:' nu use in (kcrying a situation tmle~.~. lw is 
wiHin::; and abk to correct the evil hitnsdi 

or to :.;<:<· tLH someone dse corr('i.'is it. 
:::;urely. there:· is some <mg:ine<·r in tb<~ I n~.i;­

tuk >.vho can givt· a. sonnd. wurkabk ~ngge,; .. 

tiun :L" to hes to arrange parking span' for 

our :3tudu1t:-i. It may he <t civil engiti<~er :'>j>e­

cia!izing in '=ity pl;:mning· or it rm;~; h<; <Hl)' 

ui h<·r engin,:er who accepts the challenge to 

:;ni\.-{.: tht~ probl~:n1 at hand. 
To date theH~ has he,•n ion much voicing ot 

dis<·ontent, and toe litde a<::t:icm. NO'-" i::; the 
tjrne for :::.ct~on. I~n~·6nt~:::rs~ stt:p in: 

W.A.LLAC£ K. Btl!N ..... !'!DITOR 



'*f IIE RE are tw<> t<~~·n:.>. perL<ining: 
~o ~-:~;;.<:hiJJing· oper:HiD:"J:-; \i\·h~::h !;,) ... 

da;: ~Je:.;r<:sent t1-H:: acn:e in surface 
.finLhing, ]~hcse :-e-rrns arc "fharn:.::fH1 
turnir:g~; .:sad. ''sup~:rf~n:sh!ng" JJ1a_rBGlHl 
turnin~- ?s t:.~·f~d f(>.:· r::onferrou~; !nat,:ri~~Js, 
and ~.uperflr:i:::hinx !or f>::rr..:>t:.~ .n1etah. 

r~:.arn<:nd ttJrrnng ·\v~~~ t-Jrst n~.e·l duf--­
Jn~~ tho;~ \Vodd \Var to ~na;_:hitH:' h<~arings 
an~} ;::!_1<)y p1:-;t•)n~ f(J!" a;.rpiane <:t;gines. 
Since tl~tn} the riian<·)Hd ha.:; hf:en :.t:;(:d 

:;~;:~;:~:t·l :;·. f (.~lrm;'(~~~,;~;;;: ;:~;~~~:t i{:;a;:;:~ 
.a;eta!o:, pn:ciotb mdal:'., ;;.n<.l nontn<::t;d!ic 
~:yr:thet~~:. :natO::ria.ls. 

"DiaB1qrHl ·tnrn1n.x .i~; a !n<;.chining- oper-

In Hm<:>s pa.s! the s-.srla>::«< 
;;:.uocthness of qhndar bore;; 
hizd to be da!>:<rmined by the 
p<>rsmu!.l te1;1.c!h:m.s und opin· 
ions ol. un i:nspec!>':'lr. Th<:> m<1· 
chir~a shown ht>l::n'l'. the proM· 
>:•m<:!et. eliminates thi~ per­
sonu! dement a.nd giYetl m1 

ittdh::otion of ~·~rfcrca 
sm.o.cihne>lil. 

When Superlinitlh principles ar>e applied to Rat 
work. 1;1. deg?<il•2 e>t optical fl.a1nell;; mny be ~;<b· 
tc:lnecl rega.rdles;; o:! the dinm.eter uf th<> work. 
This del!crlhi.!s gn:tph\!!c.Uy the qag>e block 
accurucy <:md ;;moo!hness whh:h 8uparlinish 

pr,;;duces on :!lat wor".it. 

DiamfJnd 
ati~)f! by whi_f:h ;.nateri<th. ~u(: tn.rn~~d in 
prt:ci·..:ion Jatbe~; us!ng :..1ian:: ond-tip_pf:d. 
r.atti~1g too1s. ~rhe usuat pn)cf:dn::e is to 
rough tnrn the pi en; t::: t.h~· approxim:< i.:: 
~in~ •xitb an <>n1inl!r~' too!, .<ncl then 
!lni:;h-t~HT: ".-\·ith th(: di~nnond. tooL \;-!;::y 
.h1~~-h :~q}e.;:-ds ar;d fine fet·ds t(>J;f;ther \Vith 
th<' t•un:i;..!:.ing ~t<:tion :::f the :liam(,;\d 
prc•d.nr.e a Yfr.~..- ;g_·.cHr.at<.:' <tnd highly· pol· 
i·'ll<:d surf;;_(,;. The burni~hing· action i~ 
;; rcc:ul:. of the !ad< r:f <:n<l rkarar:<:e on 
tlH: d3atn~';ru1 tooL 

J)i;unor:d t.nrning i~ p<.:·rfornu~d. in prt":~ 
'.:i~:ion latl;es o.f d~<: r:saal d.e~ign. Bec<tHSt~ 
L~ster cvtt$nt~ :~pt·t:d~. a.nd. f3ne.r feeds an? 
u,o.<::.\. t.ll<: 1atl.,:;:s mu:o.t have sp<.>(i;;.\ feed 
ntcciEn~i~rn:::~ sp~ndk d ::i',d~S~ and tc:ol 
hul<\cr;,. Th,; depth ,-,.f cut i;. U-'nudled 
very :u>.:n;·otely =~'> that p.:-n·t:~ can b(; 
dnpli,.at.r:d e>: ai.:l ly. 

T).i:;vrnond.-tipptd t:::~·-'L :na;: f;.~: nsad\:~ hy 
bra~~inr~ Dr by •.:o1d-s<:ttir$g: the djaln·)nd 
in <t :,:xiL;bk hn1<lu. l<c·Hgh diamm·:d=' an; 
\1:>('c1 ht hra;:ing. One <::r;d of th<: hokkr 
1:-; r f:{::.:~s~.~:d. 1 o rcc:.:~1~ . .-e tht~ d1arnond.~ and 

~0·;ii;::;~1 a:;;;:'' :ti';,~:;~i~:~:~.lll:~,''\'d~~.;~~,t~;~(~t~\,~;~ 
v-:. 1·:ot vt~ry :;atl:~i;;:.~:t~'::r~·{ h!~canst· tht: 
di~-~rnond .:n;~.y· h::· d~trn~~~::f:d. by the int<:PSf: 
h<:·a: o:- by ti:.<: t~xpo~t::·,; .:>[ rht: cutting 
edges t<:> :.l:r: rmx. 

!)i.~unoncL sceurf:d. by c-.•:=l•i··~<~ttit·:t~ ;~rt· 
h~:h1 in a .:-e:.:r:~:~ in dv-: t!JI.:>l holdt~r by 

Turning 
By Marvin A. Sandgren. 

M.E. '41 

a CO\"(;t '-">~· c1arup qf ·..:\)HH~ sc·rt. 3Jo~,t 
di;unond:; ;;<:t by thi;. m<:lho•l arc fo~·;.ned 
to i1t th<: h::-,lder. The di.am·:m<i> ;;r(: u;.-

~,;~ll:~~ri~~o~~~'\ ll~lt c•;~;-:(,2;:,'' >~!~~;t~:~;~ -~;:~ 
c:::n to·!n· of the di:;.rnun.~l n::;:q.- he f:.:rn]<.:'d 
to ~nit thf; need. So:x:'~ f}.f th::~ forn~s 
ar(; circul<~r( sqnrlre, :-riangu}ar, ~nd hex·· 
<lgon;.~L ~(h.(: dia1JlDnd ha.~ -nr> ha::-k rake 
a.nd ·.;er,Y 1ittl<: ('If no end :::icar:~qcc. 

'Th-:~. :x~·f:Tage diaB-~~')r~;.{ r/:.":~1 cc~::t~; ah::.l'ut 
$SH on. Th(· diarnnnd it>t:H weigh:'. ;;h<.>nt 
·)t;;; c;;_rat, ~Hd it;: o;tn;dn;·c; i:; :inch thc;t 

it. :t~\;:~:-~;':l[t,:·::\1::. \,,~~:~:' r~',~,;:l tT:n:l·~:vd•)}•d 
;;;~1l f~',: ;:; ;; ~.r~:·llf~ rp1~,':: ~ ::: ~~:~ t! l~·l; h;:,;:!~ ~~; :~~:·~';';. 
of hear1n;;;s. 'fhc ~.-:sp:·:.:·t~ni_~.h \:-,:cor}.;:td ·:::_·~ 

Bore finishing is o m«<talhlrgkul problem because iragmerJ.!ed 
matl."ri.ul brrnacl during th<> boring Qpt>ra1ion caus"-'tl mor<> of !he 

;;a.me mo.teda! !o h«< tQrmad. Superii:nishsd bor,:, on ll-".lt, 



flight to l~fl: Ordi1~o.ry grinding, Supemnishsd 5 s~c, Sup•nfinished lO ;;ec .. 
Superlinished 15 sec •. .-;mnpletely Supe:cli.uished. 

;JJJra:-;l ... /c ~;! (·nf:. and Juhri.<.~atlnn. 
At le~·;l thru: d:il"n<•nt HlC>i.;<.>n" ar:: 

~~b~olntt{y nece~.~.a.ry, ar;d iiv~~ •;r n:o:t: 
are de~ir<thh; fo_;r thr: pr:.:·!1h.:ction <>f a ~,u­
pcr finish. Th·:: c::,mbin;\tl(•n d n1:;ny :n:::­
tions prt~Vt'lHS tilt" fonnation of a dtilnite 
"cr;ltch pat.!TH: "" is charader;s:.ic ,;f all 
c.tht·r ·finio;lH·o:. 

rrJH;- f.Htt-;ng pr>:::ssun: v;: rie~. fr·orn <t 
fe\'•/ f>t.lnC(~S tO a fe-.,.'\ .. r~ounds f•O.:.:: squarf~ 
irH~h of f~tone :~:·t-~L i\t the ::,t.~rt ,_;f rh~: 
operati:)n the 1-·.re:::s:.uc is \·t::rr light, hut 
a;; th<e sud;;.u; arca in ,:ont;H:t with the 
st:.H.:(; is inct~~a:;ed ihe· p-rc-t•~•tlre- ~::> ~n ... 

erlinishing 
satidactorily tiut its 1;;;c wao; soon ex­
tended. to the:: .~inishing of ;no:;t f:·ngine 
parts and so.n:e ch.H>sis. parts on Chr) .. sh::I 
Cilf:>. 

"Snperfini,;h m.ay be defined a'l an cx~ 
tremdv fine nvst;~!lt!H' .'lur bee 1lfO·.luced 
up en fJat, rr}f.n;d~ conc{n·e. con-~tx-~ ;~nd 
c.t.h<:"!' t.ypc'; of ,;urfau:~, cither external 
or internal."* Tb~- ,.ecret tD snpert': ni::hing 
;;es in (he rrn!Oval r}f ~::·g~~ess ruetal "'Arit.h­
'-'t:' g~,nerating ;.ull'H:lent heat w ~;ofttn 
the ~;norphous rn~:t.aJ ce!ni::n t ·whi::.h holds 
ti:c cry':talEnc grain:; togd.bn. This i:; 
ac.f.~J.n:p!j·.-he•l hr c.~r<.:·fu.!l}~ ~:ontroUing 

"nd; facto". <~> the mc-.t.;on, pr<.'.SSttr•::, 

en:ased PH>}Wrtionatdy. At. the: nld •Jf 
the- opt~ration the prf~ssure is :;nr.h th~~t 
the d,~:;in'd o.ntount of suped'inio;h is pn.>­
duc{;d. P;cc·anse l,); the natHre (Ji the 
operation> the lluishing y.;j!; not proc.f::;d 
any brtlwr nn1t'' the hn;J! prt''''ilre i> 
(·.1nDg·::d. 'T'his bctor p;;:·mit;: thf; produc· 
tion (•f t.OJltxnik<! surfac•.::;. 

The ;;tom·:; used. f<>r :dpt~rhnishin::; 
.:.trt~ rna.ch~ frotn <>rdi.naY~·{ t.:·,:ntheticaHy 
pn.)drH:ed abr~t:;j\-·{:s, It. i~: iaq::·ortant t"h~~t 
t}H~ :~h.Hlf;S have the propt:· g-ra1n .:::ld 

hardr:css} hut a f1tH: ;;t.)t!e 1:~ 1-:<.lt nt~ct~·· 
~ar_ ... ~ unlf:::-,s a p1~a .. :t!ca1Jy .. p<:rfcct fir:i~f; 
is <!c;o.ircd. 

This mo:chln"' proclu.:'.:)s snw""!h .bea.rhlg sudc.ces on pwcision 
lool produ.:tlon equipmenL 

:\ VlSC(•lJ~; Huid. i~. nsed during· the pro­
cess tu r.arrj· c,v.~a.v loo~(; r:~~-.rt!tlcs of. 
al}r;tsi,:~;: and nH:t~1 l and t(! aid in ~t.<:>_p­
f.•i.ng- thr: (Httlng a·..:tion of t.h'.:· stone aiter 
th<~ pn•per fini>h h:<s hcen pr,)dnn:d 

Snpn!ir:i,.h is appl!x·d to part;: v.;hi<::h 
.have h::--t-:n dirnf;n~iouaHy tJni~hed h"r 
other l.Ba(hining- ~;pt~ratic~n~. 5u.pcrfini~h· 
ing remon::; all surfate defects kfl b:'' 
tlH~ pr:;crding (·perat·;on'"' ~~n·J !e;~v~:s a 
~,urfa.C{' -.. vhich ha~ on{y a £~:.,,-\. ~.<:r;::.:..ch(:S. 

Thes<' -cratche.s arx· bdow the f:n.lshed 
st.L! f:H'.f: and serv-=: as oil reser-.... o1r:;. {)nly 
2{}. -.:-,.t-'.~-t)nd~ ~~re requ·ln:d to ~Bpcrh.nish 
a finish· tJ;.rm·d f>o,rt from a :>nrfoxc whidl 
;,, sm<>;,)th t·> wit.h\n J.SO rnkroinchf:s to 
~t surface \Vh.ich ;s ::ntoot.h to w·i:..hin 20 
Jni:.:.roinche~;. 

Properly lv.bricatcd sopertinish<::! sur­
fare~ are practically ~vcar·pr<>d, The (lil 
Elm >viU ;wt bc ruptured no m';tter het,· 
thin it is nnle:;s the l)art is overload<:d 
to the extent that the .1nht'i,~ant is l(•rced 
ont to P'~·nnit tnet.aHie con: a(J. Supfr ... 
linished r><ll'h fu. pr(•perly ;,;.nd maintain 
the: proper i1t h!:c<nS:-'~' th,: p~ r:.,. :.lo n<>t 
k<ve tG ·'wc;,r in." Superfini::hed brake 
d:-w.n3 l)<:'rrn!t tho; us<.' (•f softer ;;h,;e 
linin;;:'>_ ;,nd, "" a n'sH!t, s:nalkr hrakc· 
,,,<J~<l h>rce~:. 

Vo.lv"'IS used in i..nlamal combustion en>;Jutos 
o:re exposed to high ruhhlng sp~eds. quk:k 
roversals h~ dire.-;lion and 1rr.:ruendous heat. 
Th,.,rdore lb.; ruhbiuq suria<:<.:'lS of vo.lye 
st&ml$ ghould ho.va a maximum oi surla.c>'> 
!Smoothness. The clark Superli.nished sudc.ce 

on the lower vo.l-<'e st<?m is dennit<?ly 
smoo1her. 



Design en.qineBrmg provid·~a empl<=>i'ment :lor many young "'nginesx:;. Dro.Hing and engit1et-ring <:~r<> indistinguis;hahl<J 
!Hms in thia type of 'work. 

The Field tJf 
Aircraft PrtJductitJn 

ITS EXPANDING 

IT'S FERTILE 

IT'S COMPREHENSIVE 

By C. T. Reid Director of Education, Douglas Aircraft Company, Inc. 

,.. GNSl UEJ< i\BLE 1!-.Jpu\8:.· inte''''-t 
' .._ L-; b:;iqg di:cci"e{i b .. -~v~·ard o_ppur·· 
·~ t>J.aii.k;; :n th<? a;ruah ir;d:hi.ry 

now ~h;3,:: h r:.Etk::s he;ldhnt:~· ior :::.p<:(t;:g:nbr 
m.'w;. ,,!orit''' and fun:\she;; scared;: lu.:; 
~pu:t~~C"!.Jl.ar 3.1H:>.:\lot(:::. for the f:r~ancJa.l j><t)p::. 

At thi:; tim:::, most o1 tk .iatere:;t i, . .lo·· 

~1l;:e~;<<~~;:';'~~-, tl1~;:r u~~n;:f~~~tr~ri~:~' t h;}~,,~<:~\(:~;; 
~';:~"o'ti;::"~;\ ~;n;;~~:v;?~~,~~~, ~;~r;;;:;'l~:\:;r;;;,,"'~~; 
di::,::~..:·~·~ d:c- cr:-~p1oyn:en~ <>PPI,)rh.:n.ttie~: io:: 
n(;~:\ .. y<>~Jr:.g h:chr:kal gn~d:_t~~t.~·.s ::.n <~- typ~­
r.a1 1arg_r: ::tirp1ar:.e f<tcto.:_~;,.., 

~i'hf: :::.~n:ra,£~ .:n;u::.uf.a .. :turir:g he.sin(:~:-! <k.,. 
_pf:n~Js up;.::n ~-~l <id.tqnat.r ~t:pp1.Y oi tc-:.h·· 
nk;;J1:\: t:.~a~~;-:2:d (.:::~ \vt·:il a~ r}L~ct~·.:~LHy 
cxr:~::r·;}:r:.~·.::-d) rn':".!.l be(·.<r!lSC ~h':" f;n::::f{: ron-

tlne i:;. t:Bg·inccr Htg- }.:y t1jtHt(:. 'I'h(; }:l~.tory 
of the bm!d:ng Gt :> plaM :s tu1d hy ;, .f:>_s .. 
cinaiing- (.hait~: of ev<:nt::. · rese;~r<-h.. dt~~ 
y:;k'lf>HH:Bt. s:if,::.~) de'-:'Jgn) !j};~nr.:i.ng) t'JnJ~ng5 
~\nd prodnction. A:! !!-:<;;;~. nol <:x::-.tr:ting 
qk;;;, ;;:·c; (in tld;; iHlu,~ry) pha~•i'" ot :;n­

f~1r.:eerit:;{. ()th<:r ·ir:.lfJGrt:~r:.t t::nginef;;.~$.ng ;~:> 
tlv~lit·:-: k':"(:".P the plant) lt:-: eqniptnen:~ and 
jir('H.".f:~.~eo; up tq d;J.t:-: a.~t~J .n1:nntain thf:n.l 
Jn eHici:;nr v~·c.Yrki.ag o~-d~:~r, 

'Thr: .~·eqt:h·cng;nt :)f hlgh1y :-;p<:ci~lll.(:d 
trait:ing ::.hG'.-v::. ·its unv.:<:h:onH: h.o;:ad. ir: 
~;(•Hl~' of tl.tf: v .. ;·.)rk b~tt £(;rt:nta.h·1.Y not ir: 
'b<: klm1:; of ;;x.tivit.y th:;t diu the ml­
nwrou;: jcb r,ppr,nuni.ti<::B. Th<? pri.rh:i>>al 
ddr:.and-, Hpc·n thx nt''.-\-·{T.Dn1t:r a.rc ;t sot:r:d 
k:1\)\\:h:~Jgr: c·f the .t~.:.nd<:.t:1t:nt::d~ of ;.lH~chat:·· 
Jcal ~;t1girn·:,:::jng\ the t'fJrr::.~:.:.t ide:~ of hi~ 

!.his aho·w~> one atep in th"' 1ung prt:•Ceili! uf building nn a!rpta.n<J. l?lcr.tell 
l-::s be us<>d fot inspection of bra,-;<;< wire& in th<: wing& ci. th<J airp!a.ne o.r<l 

h·zw re.-:"'h'ing a final hent trt-ll.lment, 

o-; .. •n ln}p~;r-t<tncc~ and ·\-;,··H1$:.lgne:s'3 tn kee_p 
right on ltarning in :~pih: r~f. having grad­
uaU:d "fron1 .a nr:{-,:c.::-:-;ity. 

Job Varieties 
'T're.=s.t~ng ih::.: st<:ps nf ",~\·ork in chror:o~ 

1ngi;.:;d ~.t::<:s;.;::~n:::{~ :~s nat11ed earii:::r. ·:et t1:~ 
Cf)n~.id(>r t.i-n~ variou:; tyJ>f:'S n£ et-cJ,Plo;:.~nt~n.t 
a1vJ the pr::.~v3kJ1f:.(: nf tht'~r C·PPC·rtuniti<::-: .. 
\\'.-; confine onr attentior; w i.hr: airpbne 
p:ror~er. exclusive of e;i.p;·Jr~es~ ;:>r(~pdkn·:) 
instrt:n~t~nt:: .... v·.:heels 3n~i ~ire~..;) 

4 

L<:ca.n~r=: l·n 
tiH~ Lmted :>'ak". ;;.r: :::~rp<.u·,e :·artorv ii·.J<::;. 
not. ;~::; a. ru}e) tnaa:d;lt"tnrt: tht=:.:; · :..rnj:_~ .. 
trnd<:: -r-:;::;earch a11d. dt~ .. /tior>n~.~::~nt. :.:·.r~r:n.t: thf. 
;,dentif:c studies <J,nd e.x·p~'timcnt~ tu u~c:at<:· 
itnpn:n:errJ(:'nt5 ~n tlH~ ph:\'~i:.:.~:.l arti.;,:.lr:~ at!d 
thr:~;: p.~~o::-.::-:sses of rnans;.-far.tt~re. ~rh.:.s ~,·Hrk 
1:; n::a1nly of. t\~T) k.inds ~ ~~trG•Jyrw.r:-Ji.;.·.a1 a;H1 
~l.rHc~r!.::i}L In thf ;t(:f(>~i::··nan,:ic;3.l fit:kl ;..~ 
fe\v y{>ung {o;:··girnt<::r::. e1:b:~t t~arh y<:ar~ (':-;:.r:--­

iHg lr:os:.":y front tht· p-o~tg.::adHatf: s::-h~;o1:-; 
w.h·;ch td~ch full a~;rGn~r:Jt~c =~·peciaiL·:at~r:n. 
()n ~;trnt:tnr;::.l inTtstlgat~c;r:.~;~ 1ikf:v\··.ise) th~~ 
dttBand is f(Jr h{gbly SJ)f:'('i:_{,lized :.h::::.t~ 
gr.=-:dt1att~ t~d!.lCatlf>f~.f hut SO!llC wh() };;.tv(: 
111:::.cl~~ ~vh:~H;ced :·:~::J;ht·~; (:f vibrational Pr 
(d:.:.::.ti:.~. ;~n<~1ys.i~; rri~thod:; ~:~;· ~:V<;r.:. pL:r~:· f:lath~ 
(:;nat;\:~. rn:zy. v~·i:h~·t!t acrf>Ha~·Jt1~-::~} ~r:~:r:-­
u~g·~ fuu1 O<>::asio~l~'tJ Of•1JGrt:rnitF:·:.:. 

Jt .nEty h2sf: t~~=~:n ~~ surpr·;=~~: ~o ::.(<~ 
;;~;..~1::&:> h:;t~~d rE~xt $:.1 onr ch<dn of :::~v(:nb 
;tnd a .. b(; t<J h~vr: .it :~!yied ;;x: engi.at.t:rir:g 
functiot:., ·Tl:e n:~:o-foh1 ~:xp1;~n:?,tio.n :.s 
hri<":·:ly a~: f.•.;} hr.,;\'·:;;.. ..:\~rplan<:s ar<": ir:.do.:;(;d 

:~; ;:;.,r~ro~l:v ;;;~d ~h~;r lX~,; ;~':t,;(;:·t'\~;:,,,~;~- ,,: ;;~ ~ 
... vc~rkcd )J~st. :~\~1o:~t o[ ~hi:': \v~;rk •.)i ;~n ~~Jr·· 
p!<J.n<: fac-hJry'c, ,a_k, dep;;.r\na:m. ,~<JH~•i;.t·< 
t)f s~:tthng· contr;~::-t sp-:;{~!ftr.ation ch:l:::.il::. af.. 



ftt.tins tht~ ilne point' of nes~g!l. Oppor­
turthit::; in :~a}e·; ~·ngjnf:f:f !r•g are op~::n to ~~ 
.ftv·: :\~ounR nl~n ... ~·i!h propel· per::on;::-,1 qna 1.1-
tJc.atJon~ :-;.ncl :.<:chnical traiHing alt::T they 
obtain a thorou~~h gra~p of tht: hu:;lnt:::8, 
"'Kh ao: con'«::: on1:; throHgh fir;.t-b;;.nd <:x­
perknr:r: with all th:;- main phase:; of fac­
tory ~"v~;rk. 

Designer's Delight 

J)~:~.ign f~n~~;r.:ftTing i~ the rru~c.ca of tht~ 
largtst Hnrnht·r of gr.3.du;;.tes. it Jlrt::~:id{·~; 
ronm. fo:: a greatn num!,u· than lh<~ pn·­
.. 1/io.;u:~{v dJscu::·~<:·d typ:.:·~ of er~ginc~:r1ng­
<:<>tnhi;lcd. ~vic.:;t (·~£ the~<:' g:·aduatc~. ar~: 
a~~~~on.lrfJt'!dilt(:d in draftit1g po:;jt1~)n~. })rrrh­

ir:g and eng·inee:lng art\ ir: thi~. ltu.hJ~:! ry~ 

~~~~i~::!,'.::;;;~;l;~:r;~. t;~~~~,~~r ~~~~ l~;:'';j ~:;; /;; ]',~1 'a;:,; 
th<; 11pper h-vds ·.Jt d-rafting bting ;l%Ur<::d-

1y ~:ngintf~;·ing ;_: f a high orde:. s{)f(J{:' of 
~he :rtev·d~Gn1f~.r::: ir: th{: dt~;ign organi:.atitH.: 
,siJL f;c\".·t:ve.r. flnd tlu.tit·~ ~::t :..;n-t::'~ anal.v­
si~ .a.nd even ~::~r::;•l)-'t!;tnticai vvork. };ut w1th 
~ht bt!er r:u·_<·ly offen.~d to })1t:B with (,nly 

ln this sleek sky liner we !i<:<?. th<: ccmcret<J visua.lbmticn <:>f !he 
designer's p!c:us, ihe drc:.!tsm(:!u'2 bl.uepr\nh;, and th<3 crdto;, 

mo.n'g handiwork 

;;;~'r,l~-~i;~;n~;:a;:11;~fte~~>!;~~:f:~ll ;i~;~o~~;~;~,\~J~~,~~;; 
;;.t ail~ but i~ invar1;;hly .~: rnan who~e ntany 
yea:rs of <~X1X:rit:nc .. ; 1n :;.ctual fJ.npk>Y~JH;nt 

hav<~ been di·v·idcd bf:r~ve,:·n ~:rre~:~ anal::{:~Js 
and dr:).fting} v~h1le r.c-!Yv~J:..nn1y a~.so{:iab::d 
•Nith n~.atlu-fa<.:t:...rring pnx:edures ~::~ r.arri:~d 
out in large s};.op:·~. He rnay be· a sp~:~ 
c.:.aLJst nn ~trn::tnre:s~ hydrauJic :syst'::nl~,, 
ptPN<:r plant in·5taHations, artnan:ent~ jnte-~ 

:iot~ f.-ut·.nish;ng:-:) {·h-:~:ttir.al in·.-tai]atiot!s. 
f.:'.t('. GroHp h·ade.r~.: prc·~ect en~~-;nee1·~. 
dr;.tftsnlen) {:bi::·f t~ngjnf:(:r~., et(· ... ~tre chos~:n 

{ron: the;,e r;;x!k:-:, 
'I'he \vurk d(·:tle ·in ~u.~ a~rplaHe factor:~/=~ 

p];mning· <.kpannwnt is sddom rderred !.(; 

as eng;inee-rin::~ h~;<.-:au:-:~: th{·. t~:ra~. '\·.ngi.-. 
r.:.eerir:g·· i~-~ in the fa~:to1·i(::;. r.lt'~trly ah.vays 
nsed to rnean {:n:·;;,ting new dr:~j:;:n~. Pro~ 
dnct.ion pJanning 1;;, J.H~v~~t~V(:r~ a p>-o ... hH:tit~r: 
engin::·::·ring .func:~on vital :n itnpo-:t.3.nf_(; 

and ;1hk: to g:vt: ade{:nare ..:;xprcs:-;1oH {(: the 
talent·; of thf: t::d:niu.lly ,,,dw.:;;ted }'rodu:.:-· 
ticn H!:in. 'Thi:: i~; 3. l::r:gf; .Jepartn:ent 
· .. -.•hif_h cH~ a'~:..;Jn-:ilatf ;) gnodl~~:-' r:Lunhrr t•f 
t!i::>'.A"COt!1(T$, 

Production Engineering 

,;;J,i~-~~L i1I~'l>:~;tdl~~;~;~~·e;~,~~;r;cr;'~l::~·r:d:~:,~ 
nRers a \.v•;.rUl\vhde :;.han:' <)f f>PPf>rtnrnt;cs. 
LiLe in tb{:' prf>d.~1Ct dt·-:..ign n1ginec::in_:,; d(:~ 
p(;S .. rtn;{;nt, the v,;,_;rk i~ tno~:Jy draftir:g. 'The· 
ideaJ ~·:rnp}<)}(:t: hr.::-r~.:· i~: a pra,.:tlr::d··n:tit-:ded 
nled;;~ni~~;d fX:~ineer with a 11::dr :f ... ;r in-· 
veHt.;.:.;n. 

1rj atT:Jai produ.t·.tJor: th(: <:stin-;.a:..it!g: 
sch~~·:h:l.i.ng~ and <"<)r:tro! ~ :..ttlctk:n:-:. ·:;n:er e:p~ 
pr:rtnniti~:::: c1cse.l.y ~~kin to pr .. ;dnct]on 
plann:.ng. Th~ ;,;unt: comment:: :l.buut -tyl-

M~H~em a.itpl4ll<lS feuture extensive use of t{tl'<:>ngez m~d lighier f!tmduwl 
m(:!it<Yi(:!is, An ex<;~.mple is this m<;~.gnesium alloy propellor whkh makes 

possible a greote~ pay load fer a l<:>w~;r pow<:r consumption, 

!ng· thr:''"f:' '~eng]r:ct·:·ing'' apply hc-:rf:. ·Thf:f(: 
is roo-rn in thi~ "'Not·k "for n;a::ty Df\.V yot:r~f~; 

_prodt~CtiOt] ('H}!)lk:cr~. 

\Vc hav<' <'ntHnerat<:·,l th:; !ink' in !!!'' 
chait·, t.h<H boilrl:; the a]rphnt' but mu;.t rwt 
nvcdr>ok t\~'('' V<'ry impnrt:>.ni small "ux]l­
i:_tf)' df:partnH~r.:t:: for t:?:dxni,:.a1 :.n:;r:, the 
do:-:ely .allied ··prnct~~:-: e.ngitH:~~rJ_ag·n ;u.:d 
\\>Jant engint('rJH?.r'' ~rh:~ ·f(>rn;er opcrah:~; 
f:hy~iG·d ~1fid '."hCntica{ laiJ<)t;ltorie~ .~nd i~.~ 
~,t!L; L·nl1d.in;; rn-:;.nd.at{_}fY in the ptc·c~::.:ges 

Gf L<f:rkation and a;.>tT,-,bly of a.irpbile 
part!:. TlH· l3Her in:;tails and m,>,i:ttain;. 
{ (•fHlnt~::~ ev~~n de~ign~ Jnd h:.t~k{~ ') the 
tH:c:~:;;;.ary cqB~f•n1::·nt. b.-, carr.;· ;:nJt t{u:::-:e 
f•rO<:<:s:;e~. }\. Vf:ry fe\V chttnisb. :~nn.te·w}:at 
n:.orc eiectri~:al eng~neer~,. ;;nd :-:[]{1 rnore 
m.ech.:lnic~~{ t:ngint·.::-:r~: hn.d en·:plny;n:;nt in 
:..his wnrk. 

To re-emphasize a point m;uk in the !,.-,, 
;:;irmin;:~. the fnundat](;n u.f tt·:J.ini:tg for 
p;·acucaily ;3.11 the we:r:~· !~; n}tth?S.!'ti~-:~!J (:n~ 
c$·H·. r~f''i F'rcn: its funda.:ru:=rnafs the varo 
~i . .';-:.~~: :;;~~~·cia1t1-::~. h~-~~n~·h off, r~.HJ:<<)t of tbcrn 
fnl1owu;g some d:annd thruugh the gen, 
erai f;:.:~ld •::f tnet~~l 3~roduct rn~rrnxf~~(;t:Jrt;, 

BecaH;;f: a (_(;;nhin:Ui<>n of technJc.al t·,h:­
<:ati<.m with j'ra,:tical exp<:Ti.t:nce i" v:d.u:<bk 
throu,:h-:mt all :.kpartmdlt:;, ;;om(: or :ht• 
L::ctor·i~~:: have ;.~<~:·ff~ctt:d pian:; fo: :..J.:or,. 

~-::~~~n~';;{;t~~'2;;~· g;~!;;;~~-,;~l;~~-:: ~;::~ 11H~~~l'~g;: 
:l .n.>ta:wg 'idJt·dnle :_;f ernployment. .:.n all 
dep:LdxrH'nt~: of tb:: plarJt to crn'?-:•d into t~:n 
•:: r t\:v<:h: e . .rnontf.: :-: an 8Jnoun t ~; f ex-pe.::irn<:c 
noi. nnnn:d1y ;:;ainu! in k:;~ than h:l.U tk>l 
tltu:t·~her of ~.:ea~ s, 

'The nte:t;)a.r;3.tivr: pr~;vaknce ~·:f Of>f~ortt:~ 
nitic; ir: tk· variou-,: f:ddo• is ;·,Lm-,t. a:,, 
ir'Jl(,WS: 

;,:';~~:'\::;~::.:;;;,/{,~--~-:::r:p'.''_':r:t. ~-.~;~i~l~':'_'-:'.t~; 
{)c:;lgn •.:ngine(T.i.ng .... , ......... , _ 
Produf.t:on ~.PL1nnit!g:; {:·nginceri.ng .. 
F'rodttcti(H1 ( too1) cngine(T.~ng ..... ,. 
ProdHetiG!l (estint~:t.inJ;~ ;:chedrdir:g, 

and ~-_ont;:ol} tBg·i11eerJ.:.tg ..... ,, .. . 
Pror.e~~ engit:~::·:r;ng: ............. , ... . 

tT:grr~eenng . , ...... , , ........ . 

4'-"?(_, 

.)~-;~. 
.-:'?"('/ 
'!J :>/ 

]U<~:'{: 

2V;( 

JJ.!;~: 

2?( .. 
2~~:{,, 



£xtrcroniinacy Imp<:~%"t=~e <:~{ Nill'oqen t" :ti!'.'-ti<:~nal De!~u&e i,; strf"'~"d i~: 
r.1:, article in !he )u.r:e :?.S. l9,10, issue rA Nf$WS Edil!cu. pub1isl-wd by The 
A.r.c.eric·:.::.rt l~h~.:.nico.} Society, The :"J.utb:-):: yx::r,t~ ,:-.,ut the inade~tl:l·::::cy : ... -:f o:.n· 
ptes~nt kl;,·:iHtie::; for nit:oqen J.i:~ .. oho~: o.n.d t(::Comrnends ~hs:- c:;.n.:)tn.schD~·: 

8f a~ r: :.rf!"Jhs.:: c! ::!Jo?P~"~1r~_1t;'J pJ:."":r..ts fot tht~ 0K•3Cuh:::.r~ oi (!"Je Hxo.ti::-:n. r:~::::,_::ess. 

(Cherr:i:~try Libr·:.::.ty} 

Nitrogen~Hydrogen Gas Circulator 

36 

Small Oil Refiner-
rhf$ We.rlcl's Lro-gest Oil 
()f int·Z:t·:::st to er~gi.nes.~'S 

and Grus foumcl fc.:.· Octc 

1 

'l'hi;o fenture is p;e:c;s::l< 
v:::l·:>pm~nt~-5 iY'> their pr1 

tions. H is c:.H' airr: t 

b (!·,, i<:!etest.\r:g CJJld 



> :t.s t-enth birthdcry tlYis ye;.·H. 

fi&ld is em crrtde in rha Oil 
q the pn,>;;en; and future prob-· 

{ }.,1.ines Llbrc~:y} 

• 
lh 

Bill Carter 
E.E. '43 

t.:::.ct with tbeir !edmk-:::.i •::md proleBsionat p:Jblic<"f­
r:tl·~-:th.::n fo ca11 the crtlention :.·~f t:?chntcc:J stnd.znt;:: 
5.::!a1 ·w·hich is ';:"1tesented in the variou:=- t.echnicc:l 

Thh;. Pro.blGm of Munitions! Tl:e P"""Jn::;ion of cartrid9e ca:<.-,>~~.mod-:in­
I:Y:~-r :..:ts(;({, CC!~ts in ·.:•.::l ved. producti:::.-n rnethod{::-is inb::r~t.:tin9·ly discu:-~:~ed 

b·i E. C. Borc:ar; Lieu.t. l~c1 .. (Jrd.nc.H1Cf: Depart:nent, lLS)\._, sta!ioneci at 
Frc<nkford Arsenal, Philc>ddphl<-J. h: the ():::;ober lO i:,~:;e d rton. Age, 
The phcdogror~-:h b:::-lo·~v shcYrs G. qrour-' :._")f .:-s-ptesent:::tt.iv·e :.·.ortr!d~Je cas.:-.:.;:; 
prodt~;.-:ed ot the F::~~(nkiord A:s:::-naL (Eng·i.~:eerh:g Libn.::.ry) 

Cartridge Cases 



REStARCI-I IN THE INSTITUTE 

fJhle Li IJt • 
lhl 

By Donald L. Drukey.. Ch.E. '43 

"WrHF}'F i< ;, gc,•>d d<e:d of lT>.C:.::ch 
~:_,i-n,~;-~ ;;,, in tl-:<: ln>t:ttlff ;_:,f 
~r~:chnolog_y b·tJt uniy a. lit~h: Gf it 

.::e3.t~he:~ ;_)ur o,t:..entio1~:. (h;<: c•f thr: nv::t::· 

2'\~,~;t;t,;Jl;~:- E-~;;;~':~:-~~: rr:.,~-:~.~~;\;;; (;:,'{[,\~ 
ing. 'fhi,. _;, the W(•rk br::.ng· dot-:<? -,d;h 

~\\;; ig;;l(;~'~w~:~(·~~-l~:.t~1 t':::;)'~'"t~:t, ;~.;' ir:t:n';~ 
~~~-~~:~:~ \~~;;e;, ~~',n ,:t~;~:·~:;:;•)<;n<H~:i1 ew,:·:~,~it~~ 
t.he gt'~!<:r~=::~Gr ha.~ betH e;;.rrif:d. ~::n by 
~\iL -?'-~t:·~','.n13.!1 ;.~nd a f<:·"'.-v ·.::£ hi~ c ... .-.. J ... 
lr;iJ g:<~f:::. 

dt:~.:li ~~ \:t;'~:;',:~~'\[g ;:'~~\~;1\~<~;;;;;~;~:.j~ t;~, !);;;~;: 
h.tb::~r~:t~·::t;: iGr var-ic·BS c:<-p':·rln~f:nts 
'f'hest· t:.-..;.pel:~rr:.cnts inc1udt·. testing 
~~c·'xf-:- 1Jnes undt:r the a·.:tu::u f:fi::<:t:~ 
of E~htning ~.~n·g·!::;. to pa--~t: th(: ...,,~~~.:>: for 
}){:act J:'u.·n~~·:r $(:!'VlCf.:' and tO <~bnilH~tt<:; 

P="Y'?{t-r .f:t~_inrt •hH~ to b·!"e~:-kdc·vd~s can~:;<:i 
hy lightrdr: ;,<. 

Thi;. h"t.nHr:<~nt was nnde pc;:;:;)t.}(, in 

~v~:;·;~::' V~(;l113n::·;!,~::~~:~;~s '):h;,b: §::~:;-;~:;; 
1'.-f<n~ofa;.:::·:.lr!: and SnppJ.~·{ Cotnpa.B):", H:.<:: 
Northern State:; Ptnv•:·r Cori.:.p.3x:y~ th~; 
(~cnt:r~=d E:lt-ctric (."~;.)n:pan.y~ ;~nd ~he 

N-<Ytth <·~:ntr~l Ele:..'".tric !\:;:;o;._·.1.:-stJc~n. 
'I'ht:~.t (~!" gax:izat1otls~ as -~x::.~H .as C·the!~~;~ 

"\V;H b::.~n('-i~t a gr;::~:.t c1.r:~·d. fr·.)Hl the 
k.r:o-..:vlt:~!ge 'Jhtained thr·.)Ugh tb<: t·::--:­
~earrh ~-;.··o:r<t.:· 

Pro:diccrl Applications 

).._!ad~- w-.::rk h;::o, <dn·ad:; hn·n ,Jc,nr 
\Vith ths-;· :.:::1rg~: gcra.:rar.o:.· :hrongb ~-r:­
~~;ar(.h on .. :onditiot·::~ of }-''_;.-.,v(:r Jix:t"S 
.... vht~:l hit h·.; JhrhtB1B:;.<;. ·'fhJs "',,o,'or.k 1::-, 
t'X~>fi..':tt·d t~;"' h~:;.d, ~o t~~~v·: .Jt·~..,·cl:.::pr:-:ent:; 
Jn r~~·>...,ver lir.:<·= tif:l:t!~ing arrt~::.t.t>r:; and 

f.11 sc~~-,-l ,_.I ... i.ghtr: it: g ;:: ::::e ·~1',0,_._ .. _-~.·.·-,~~-~\'.'.t.·lt,··.~ n::.:.: r_,_-, .. 
d~.y· ~ not by···pa:~:; ~,_- l! ~- st:r~;t.:-; 

:.:~.t:!J ;\. -~l-k··.-,~~-~-· . _-.~~'~:_· o.·'l.l(~1· !~\· __ ', _·,·,·a.tl_:,._
3
<;, -fn :;e s :?, ·tt-: 1..'> :. :.l;;:·n 

· , '~ · ... ~ v · _, ~ rn·.::-r:1:;nt.ary ov~:r .. 
l~;:::.d.s. ~:rh~~ caus<:s :.vnnoyi.ng: :?,Ed (:.'--:.--­
p,:n:~iv\:' ~-:<:"SS:?..tF"I~T"' ')f ;JO\\le~·) (.J.ft.r:n ;H 
G'itic-al tim.<"::;. Tht v·;·:_:rk .':J.sc iEdnd;;;;. 
re~.<:-1-rch <(rt th.>:~ b·:r:·::.kdc·vt··H .-.:h~tr;.{.<".t.r:ri~; .. 
:-:.<".~ of g~tr>s 1:H~tV..:'Cf.::n ~.:ar!ous t; .. ~;_::t-~· '-~.; 
~:ler.u ::.:d::s I<.t·~:nh::. ~1.~: V(; &1read:r b:;:r:n 
~t:r:!. to SC·lYH.~ ::J tht: Sf'<)n:;ori:J~~- org·;~n .. 
i.z.:~tio!l~.. ~i~h.o:-:~;e ;_r::-uj(:ci.:::, 8.-r(·: of a gT:;~J.t 
d<;a~ <_-,_f .i.nlportanc:; h; th(~ povv<:;· (fYa~.--­
pani~:;-;, ::dthough a.s yet v·e:.·y fr:v\· L1h·.)t:3.· 
t•;r~t·~ ·.::.::e .;~(Ht!pr:.t·d tc· d<~::d W!~'!--~ :J.:r: 
j;::obkr,-,,_ 

i\.s h;;_:;. h~:<:T: TH·t"vic.·n~h~ stated thi~, 
:~urge g·e:.H~ra.t<>r i$ th:t:: L~H·g·:-:s~ ont·: o.f it:; 
typ•:: '::·,xr:ed hy ar:y r.oHege in tht~ thnt<:d 
SL1 t~:s. ~i--h~: g(·n<:.rator is d:::sign:-:d to 
pr_ .... ?.t!UCi:.': f.H':t(:ntial; r:p tr, t-...vo 3.11~i. a_. ha.1f 
r:ut:Jc~r:. -vc.·!t:; 3.!lCt curr<>nts ~;_:; ;ug-b ,::s 
OHC hr:.ndrt:d ~n:d hft.y thtH.t~~:.n~} a1n· 

r}(;Tt'~. ()r:.~: !.lDOdrt;d. ii f ty 1hOU~.a ~ld .=:.:r: ... 
!J<:.t:::s i~< ~;q~tal to th::: ~;.~u:.·rent pa:-;s_i!! g: 
thrl,)u.gh o.ne hundred a1:d fight)' tf.!(>U~ 
S:l.nd. hmdred W;\tt, l~ght. bulbs t J:: 
n:n:s~~t ht· :.rndet·sto~.)d th;~t the curr~:::nt· 
=~nrge dues not last ... ~<;t}' j;._·:r;g .• bnt .n::ith~:;.~ 
d<><~S ;_; holt ,_,f ]ightx::l-,f~. ln fad tb:'i<e 

~~~;: <=~~,:~~-'~m~,:~, ~~ci;,,, '~{; ~'2 !;,{,n r<ft;~·::',:lth;:;; 
nH.:;Jsr:.::s: then1 s::tt.i;-;fact<>rily. 

Danger-High Volto:ge 

··rl·e ~~n·~:.:e -:'l".:'rJe~·ab''< ... ~ .. ~~·~.::· <~r-~i-="nr~:l ;;o.) 
:ha.t. it .. ca';,· f~. ,_.;_.,r,<·:;rt~~l ,, ~;t;) "a -llixh 
vvlt~tg;;:~ <.t!.::ect f:t;:rrent ;)GV\1tr ~:upp1y 
'Nhkh WOt!ld b<:: tbx hig\H;'<t r:ower :l13p .. 

ply ;~~Ya.ii~~-blt~ :r,d.ay It ->Nnuid dt<;n be 

~ ~; ~~'h 1 ';~ .. r::~;- t{l'/lt~~ '~;;},~;\ ~~m ~1:~;·k ~~..-;~ :::;~ 
ment. 

OlHc ccm hardly :;.<;; t.ha:- t}:,; lift· of <m 
f!"-".J.-I(:r}.:nf:"nt~--d. techn:iciaJ! i:-; b•H ing or 
\V1t:lC!t1! d.:~ng·e:-r. .:.~nr ;_-;,.n t':\:an11~Je -·N(' 
h{.n'e ~Hl .ir:<:iden t th~:-t h:~;::.pt:Bcd a. :?.hor~ 

~~i;~;[ ';,~~(; ~:,~;!~~,~~l-~j,:er:~~·,·~:;;',:;;_;_ ,,v.;:;;,}'~~~;~ 

~:~:(:' ;~'~'' '~: ~';,;' ,'~,;l;r~:~~':, [: ~ n;- ~::~~ r;ei·h::·i;:: 
:e.1;lt W<h that tbi; <-ti:u· fo,·ty-sr:vet: 

Tr...is surge- ge:neta!ot ptoduce& 
lighini.ng ot the same cnHhr<> 
<;!S ilia.t cf :nq.hsxe, rt i& em­
pbyed in powet tr<:ln~>mi~>~>h:rn 
reS•:!<ltch, 

condt:n~<~r~. disr.hargec{ ~hrough thi!: 
f::{nlty ot!C. It i~: sa.id th,.=:t tlH~ r{;:;ult1ng 

~ :;:;~)~~~~~-,it: ~\:~l~l ::~~ 1 r~t·~~;~\ :)~~ ><:~a:·~~l;;:~;.~; 
St•vcra\ Jnd_:_,,, ;:,f pbster on thr: c:;\li.:.tg. 
LHckl}_y 1~:(:· C!nt: w~l.S h:..ut> hut the ~h-:c­
trical cn~pn\:'<:Tix!g ~·!epar!J.r:o;;:nt :r;(~-..;·< h.:;s 
t\VO r::eariv bo;:nhpfc:•.>f ohst-Tv~~t~0!1 
hootb _iu;;t in c<t::c. 

Principles of Operation 

l; :;h,.:.uld h.; <":Xj<1.ain,:d. th<tt tb,, gu:­
(;r.=:tor ~:onsists basic~dh·· cf a n1nnber of 
~-.ondt:n~·f.::r:;, forty-.e1gh~t to bt: :::;..act·. 
'fh~~~-f: a:rt": (·.harged s{;.;.-.,v}y Jn r};~x.a1le1. 

:wd tllcn di,.chan;vl. nearly in:;tanta­
I'Vmsly· t•ith~l· in Hcries '.:•r in }',,,_::alJel 
d.ept·t:din( <·n .-.,vheth~::1· rn.=:x·;;nutn voh.:=tg·t 
·.)r <.u:np::.r~.ge is dt·s1.rf~<:L 'I'his pr<;;:.e~.~. ;;; 
not. ;is simph· as 't ;;,-,,;x:<L, hut tin: I:> 
tho;; g<:rH_::r~~; 1de:L 

TlH'r:; ;;,xe iW<J wo::kin::; n:odd:; ;;t 

:he dect:·i<:.:J.l ''nginu'rin;:; buil<.!ir::;. The 
-::-cn.aH~:r nv)dei r.;:pre~~:;·r::.~. the snt·g-f~ g~;r:.­
erator r<:dn::<:d u·, c:nf: .. f>ft.h d its Ul_.p.:,­

(·it.y·~ and the larg<:r !r:ode1 rep.:.~est~nt:-; 
the g'=~n-:::ratf>.:: to t.he =~~~n:e ~:c~~h=' "'Nith 
.< p-ropc>se:l i_t,cn,a:;e in ;:in: Tbe ,_:-nall<'r 
Ht:it \1-·.:~s <;n displ:~y ~:d. the ·v./l?:\ ::·:·.:hib;t 
in the Aud~t::.rium ;;n·.l al;;(> ;H t.hr: Sta.tc: 
F"1,-, Any·.>F<: ·wh<.> ha, ='<:en th:c modd;, 
in <H:.tt;;~Jn ~::in \'\rt~n ilna.~h:t· th<: t.f:rri.fi~: 
p~)\V~r cf the fuU s.i:t.~·: ~n.s:r:J:rnt:nt. 

TlH:-.. ~:it~<~tri\:~d .;;::.1gin<:Cf!f~g· de-parh:1en:· 
-.. voukl lik\:' to ha:,·e .a gt:tletatqr o£ 
: .,_.-.,·ii..:{~ the (;s.pacit;.: ~·f. the prr:"ser~t ge$~.· 
t'r3.t<)t ?tS 1s pnJtx·r::f:'d .tn the secor:.d 
working -raodel. 'I'hi~; !S <:rJr:sjde:.·ed 
nec<~s;:a.:-y ir further diftku1tics lik~~ ;{:,; 
c•nt: alrc:1-d_r Ine.ntiot!t:d .:~r.z tu be a\·•:.·i•.l::d. 
The d~~::i;:;:tle:·,, r;n:.pc-,;,~ t.'.l cknblt tl-:r,· 
nBn~b,::r Df <::::nde1·:scts~ r<.~~sing thf:· nu-nt· 
h<cT b.! ninety .. si,.. Th\,-, 'NOHhl ;lonr>k 
tltc !·atit::f::~. br·;nxing· tht: rna.x.1r:.HH':'1 t.r> 
.five millioE yn]:.:; ;1.:\:'l ti.:.n'<: hundr:;<i_ 
th:.)u~:.:.n:.{ :u.np~:r-0s. ~rho:.:y ~lsc• l~'f()p<:S(~ a 
:;ep~~rat<: ldgl: ·.-.,·;,)}t~.g:e h~1Hdit:g t•,; h(Jn:::.\:' 
th(: ·rH~v,.. ~~tnt~ntt•;r. ~rh(~lr airr:s ~ire 

!; ig)>. and w<· wi'h :lieE hlc-k. 
Ti.:_,·:::e .:neE '.<.·,.:.uld l!k.-: a p·:>w<?c. {in<c: 

t·l ~::<.per imn:t •;n. and it o;e<ents likt' ly 
that t}::ey -~Bay g{::t it) thanks a.g-:~-~1! t . .; 
the ;~·:::rt.h<:Tn St:,t(S ::?<)\~.:(:f c·l,)f\1p~rny·. 

?:~~:?{. :t~.:;-~:. \~:-1~:;. :a~· -~;c~rt_~~-h~~; _:tisl; ~,:·.:)~t~af;~e 
L . .>• .. r ~ ,:.•\ _,- ,_,,\ i:d•l k>.b ,,n .. r.:,bi.\L';;--

~ii~l~~d {i;~;;;:- }· 1~,:, ,.:::~l;k;;"'~}'"'~i,~, 1 :,~,rL\';\~ 
hJ.c-.1-::et~; art~ t.1.:> ::~·(·t anr in;n:~cdi~H/: ::<.> 
"uli.:;. 



RI:VH:WS BY C. L ~AGA 

Engines fJI DemfJcracy 

' 

?< E;;gi;;,·s •>f Dem:>u-acy, F<l•g(·t Fur­
Hng<B1~i· g;ivt·s ns a -.:ro-.,;vfi<~d hnc:k> rf~~ 
~.,:k:-...:\'·Jng th:.:' hi:~tury of :\ lnerican in·· 

v:::n:.;oa a~11.i 1ndH.s1ry jn !be 1a:-.t ':·ig};ty 
:·h::~~~r:-:. _.;'\:no:~g tbt' dozen~ I'Jf hot·:k'~ in its 
da~·~. lt l~ v\·orth rc~tdiBg bcc::nt:·(" it shift::. 
th~~ <:rnphasi:. frnn) th'.' rninor d::ta;J~ of 
rn{:·chanJC'.o.l ln~:r:nu.ity tc the nH·r·.: irnpcrt:Hlt 
and lU•.)t(· .-;ign~fiGtnt ct1hu::al p:in(iple~ o:n· 
r:;:::::rn an::r1z~ng int1estr;a:1 .. -::it1on cxcnrpli­
fes. 01'g:>nizing· his cqor):;ition on rath<:r 
loo:-:t: line~> BurEng:1Hl(: div3dc~ ht~ an:;.Jy~i:~ 
{!f. o:..tr progress into si :< S(:Cf inn::.~ 'T'he 
Cunech·ve Trnpnls:~} C:..Yn'"'ol;datir,n c•f Po\'.;... 
er, Thi' (t:lt1J<a! Jmpulst>, Stx·l'd, Econ·.ln<y, 
and th::: SQciaJ L.ag-th(; {1r ~.t :;(:ctirm ~1p· .... 
',d:y.~t:g r.nn:rnunir.ati(·n5 ;~u~J th<~ •.::ther\ Jn 
ord<:r, ;;:"k:ctri•.:;..~l tf:Thnok,gy, photography 
:u1d f•fint1r:g. 3.UfOtn01Jile~ ;i;H} hJg·}n\~ays, 
nmsen·a1i<Jn and ,.ynlbdi<: chemi:.try, awl. 
finally, thi· varidie·; of in:"rtia. and friction 
tb,t 1:;duc:; thr: dlicinKy of l•nr mar:hinr:o; 
;md inst;tuti,ms. 

H i:; n(·· mere ca!ak;:;ne oi marvelous 
invention' <'"-. <:<>pyhn<.>k anecdnl.t·;: that 
l-:Hq~~n .. ·s til 1\·ur.o~.-·ra"-· ... ,r htrHish~,~;. }~hni­
mi;mg tb<;, :;npn·ficial1)~ >{Kctacnl<Jx quality 
.::H rnaf.hinc~ hav·e \Vh<·n ::prayed .-.,vith 
\Vorld of ·Turnf)rr;_nsr g1a:nour. the hook 
fc,·.u~"'s ·;harply on the men behind the 
machines and pr:nt,l! ate;; to the l::<tnre of 
the imtitllt;oro:; mollldi1tx thes<· men ;md 
to tk cilu:t' ui !ht· mar:him·" <.>n our ways 
c·f th~nkit:g ;-:Jl.d li-·.:inf~. A goud ex::nlf;Je 
"f B\H li:\g<J;n(;\ kdmiqw: i:s i:is tn:;;tmenl 
oi thi· ?.1<>tkl T Ford. The l.:ind of m;;,n 
FGrd -..va.:-: is n:ort· Jnrportat:t in "Burlingatnc's 
t:vts tha.n th::· fa~:t that n1i1ljon·~ r~f th<.:· 
Jv1o<k1 T wer<: turne<i' ,;u;. And what tile 
l\f,;di·! T did t;; Ann'riG\ (and th,; r<;a~ 
~c·ns ~ .. :vh:v· it rc~11lted. in tnitarit~:-; nf cba_ngc) 
i:.: ;nor<:" irr:p<"H·tant than :;1thf.:T Fnrd or z.,.H 
of Eh-er Hou~?;t·. The account of tht> Ford 
..........-1.};:.:- i\.tnf:':·jcan .~y':'l:;rH, in Budingarnr:~::. 

word;;----~k!~('S ;.ummary, ft<r it induch::' 
L<':Bli3.nc s tnmhlmg i.<'>\\'ard m:>.;., pn):.lt;<:­
iif_(n a CfBtury ~~nd a half aso~ "'.,;o,·hips on 
th.:.~ot!gh the {)(:d;3ratJon ~.-,.[ IrH.h::rJf~Pth·r;; .. T, 

t>\e O_m;.tilutinn, Eli \\'hi!rh:y, ;h,. t•.)Ol .. 
n~ake_:·;; C!f. Nt\\- EngLu:d. thf: Of(: or th:; 
~h.'qhi, the cheap .cbilv. n·.cWSl)aner. th" 
rn~~~:: 1n3xk~:t-----and a ~Joz;~n .nton:: n-~:c·uJiadv 
A3nc":r1:.;::r: ')ociaf and :}o11t i~.:a} pl;~nurnt·:n;; 
'The Ford ~'3.~ th::·reforr: nnlv ~ht s~:nt1lt:si~. 
of ;;~.n1H:t<":rablt.' J~lYt·nuc·!;S···- n!e~ha1~ical. 
cconnrni·.\ ::ncJat fHJl;tiGtJ-~--~and. in !crn1:: ~d~ 
htar:;3a or cuhnrai •:·Hro:t:=.~ i: bfearr::t' .:;:.:•n:e~ 
thi:_lg, far g-re.ater than it;;; ~pldery ;:vh~::ds 
:~n{! trnny tu(ty ;;,pfH:on:·;l to 1)1"(•1111~-t·. 

\\/hat BHrlingan::e is try;nf~ tG d.o is to 

~l~:~·v;~,> ~~;;~~ ;}:;;;~~ ;;~;/ ;~\ ~l·;::,c;~~~:~r;~hi:~~:; ; ;;1:~ ~~: ~ 
~:hinu:. ::.\ n 3f:e::: f>f rnan o.rt' but {~nc· ax<·~ 
th<~ l-Iurn~u: .-\;?<:e ~~nd \:..~hatE'\'t'1~ f~ad~.;et:. 
rr:;~n etnploys t•) tlo his t1i1v·~ ·v;_rnrk ar~: 
w·orth c>:at-.-Jin·;n;~ or:lv in t<:r;1E of l:nman 
hi,tory a.:\d lf;,;ir ri1lt1mll <:th~:t,.. C.m­
'"''·l~renlly the par;:;Jk> dt·>'<::iopmc·nt of 
tn3ch~nr:~ .1fi:.{ human ~nstitut.ions i·-; tfw 

OH1y bas~s ~;r:. '.Vhid~ <)nf flii.t)' ·..;::.~ri~:>e:;l,.-:• 
concf:'t"F hi;n~t:1 [ with thr: hJ':'tu~~y c•f !n(·· 

ch;~nka} 1nvt:nti<>1L 
rfhi~ oh.._rjcn1'"' llYifH .. 'i1-,}':' t!f ~HJ».{_ysJ·;;; \Va:; 

aJso tE:~:\} in an t'arl~::·t bc·ok by Bnding·<tB1f.:} 
"The Jlfa-t·[,l: o.f !h~:: lro·n :lfc:t. Th:"·re h':' 
n·ad the hi·,!(·n· of m<·c-h::ni..-.:!1 inn·nt~un 
in. tht· tTnit:.;'.J :;tate~..; up tn ~hr Cr.,:il 'lv'{~r 
as a ;:yrnhol (· [ nniun. (~Jvr:r: ~;:..1r :.'";.·mt1·· 
n:::rH:>.l :_;n;~l, our P('lltic:<l instituti,:n;. and 
so~·.;;d prJn(_;ph::-:, :;ur v\·ea1th in 5:aturaJ re~ 
~.onrcc:;, and •.JHr c-:::.~.t c.f n1ah}~ ~;n1y :~ 

Dn~te,J na:tion r.1 . .-,uld f:xi:~t or b~: dt':-:irahie, 
I·:nc(•nr ~H~t:d bv this f tHl<1<tnH·nta1 d<:·..;;i:t: 
for t:nit}: ;;x!d .. ;;.;.·:.::.:'k:rato.:'d b.v H;~: \>.)Y!vtd·· 

~~~~~; ~;~~~:'.,~~~;:·)~' t;~,;::~;~;;;f~~~;~,t~:,:h~"~;;\;j ·~~;';.: 
;;or·~~ condu:-1on. .A~. Bur1:r~g-.=:t•1f: n:ad~ 
h1sto:~~ .. , no other ~tinluhH; than th{:' ~Jesjre 
fc·r uu~ty· ~>;uid h;3\'f: f:,·ok::d ·..:n pn\-\·t·rfulJv 
the cc:nc,:·tHr<tiinn or; ~nve-11fkm .3n•.J ;nfht~·~ 
iriahzatJ(•D, anfi 11f) o~h<:'r tr:r.:·an~ than g·.:.t1· 

::-r:.t1 rn,:·,:hanij~atiou oJuld <:":~tahn~h · ~ ht: 
solidarity n·:il1tary and. pr:!itical •.:ff·;rt had 
::.ns;gbt io ra~~iu:ai!l, 

In thi~ second honk, the g!\'<:n ~!at:i ar~: 
the ~-~HUt\ in.!t to the.rn h.: ·.:e b:.:'en addt'd ..:.nc·h 
ot};er tna:.t<:T'" a~ nur qnadrt:~·!ed 1JOpula~ 
t:on a.nd f h·.: g~:~}f;raph1c.:d f :?..et ~ha: v;t' 

nn1:-:.t aH 1:~:~:... tngc·tht·t ;.vjt}: }n"·.r{~a~ir:g 
neighbt·riJn~::;~:. Tn only c:ne v.:ay ran \Vt: 

rna~k,:· of thi:-: <:-ornbination a g:_•;ng cnr:ccr n 
----democra..-.y. In ;J,:\y n;;,linJ:t i·;<,;!nlatinx 
{n:·:.:·donl arHl .Jcn:o::-tarv a~. it::. ::.o.::ci<.~} and 
f>~'~1it~cal p~~n:.-iph·\ ~th~e l:ln:-:1 ne~e'-'"'~l·y 

::t~:::.:;,:,.;s It~,;;,;:,'~-:;~ r~';0 ~:~(;, J\;;~:;:;~;~;tnl;;';~~~;,); 
wc,rking ~·Ct\V~'f 1 pLtyin~ JK:v\·t-r, think~ng 
pov\:er- .. ·~1t'J figurr.:; nf ~pc::·c-h ]·; r:eed:·:d i:i 
brHigc the sap hr:t\vr:r:n the ener;.t\· 1:(£ a 
H~.{X~l k:,::. gen:::rator and that of ~; .. ;_,,;,,m:\ 
citizr:n huddled in <J votint; h)(·!h and 
:~obr:r1:y .X-ing for th::· Anl(:rJf~~Hl \:Vay. P·r.:>· 
I'lre we 'an s::t fnT ;;H tb' }".!\\T:· tl::.~t 
he;, unt~;ppc·l m the b:man >pirit. >'''' must 
flTt' arFi <::f>Hirol energy~ ·v.;h::·tJ:::-r 1r; tJ:t~ 
UlUSt"h::: of a J:n·t: (;!s tn l\·t·i~.·ic~n 
A.tf:e\:s). or i:\ the natnr:il n•,;uurc<';. "r 
!h,; i':tr:h',; -::urfa:.<=. Tht: mnr,; ;<ow:.:r "'" 
contrnl, th<: more fr('e we are . Yd th;. 
incr~~:iS<~d .f;·<~e<h~!"J~. Jac1 .. :s -.,vhntf·~·G1nc·t!~;;-;~: i;' 

'·'7~~~·; 1 ,:~f ~l;;!\J;;~~~r-.t·}:~:?t ,_~;:·~::/;:;~:"that 
~l.H '.'ied;·c·B1a~n('tj::- p1H:'Hl.lfncn.~: ha''':' (·nrn­
n:~;n qea1j:.;f~S ~u~ .. ~ c::t; h,.; rr.:.t<t~:nr-ed in un;r.~ 

;;r~;;::,l ,:7 /~, ~~;:~.~c;;..:\'c;;I;,~~~~';':' t~~;;;c';;,~;~;·",r~: ~ 
a nnily. ?l'he denh;c~·.;:.!Y.atjon :.f Ul~: pO\\"i.:r 

ernho:.1Jed in Jq~=:::J;lnes :u:d th<·i1~ pr~.".~<.h:·:J, 
~:=-. a;:; nf:<".e~.::.~uy to :.:o.:lto.~h-sc·rr:t' h [:: :=::=-, the 
d<;n"toGr:1t1zat]on of the Jl'-n\'tT incc·rporated 
in p::·!itical ir:stitutinns. 'rhr: .. :\rr~':Tic:tn 
;:-.:c,rk~n~.:n:in drivin~~ h{)rn•:: in his '38 ('be\·· 

;:::~r i;:/;J{i;:,;-,~ e;e':,·;:lt,'~,.~~::,:~, \;;a:::~:~,;,:~:;;;~~~ 
:_~-:,~(,~::t'i\;: '·;',:·~.;;;~~ j ~~~~;' ,~-~~~:~,~~-,:.tfo~:';,/1'':;~!,:~ 
two hiJ:i"n 'lollan.. Ld him <lr:r:i:k j·n 
,,·o,lk and :-!0~· :~n~::·king, ~rn.} th<·s<: thre~ 

rc·rpora! :c·n~ and ~Jozu1:; ol· •)tilers a~. W·CH 
~....-iH h~tv::: crdlap~.::d b;::f;_:rc he '.!'v(:~::r::. c::n orw 
pair of >l·:·;e<:. Let him dt·c-.iJt· that C:Jx,.l:­
d<tlt' J<.. i'· bdkr than Y or Z. and vnv 
l:l.t>e will }:ar>F'n a:; ~,F·n~:cubr. 

1 Hrg::· Y('~U to r<·acl Enpt;:,'.f uf /)('Ff1~}C?':! .. 

~-j~'/ o{:·i :il::'ri~~~;';~; nt,'l\; t '~~ 'i l~i:i:\~/,~' '':,~~,::~· g~~ 
"-lid that to 'twly tht· llle.tory l' [ a ,.uhvn 
i:- ~o tr~ak~: that ~ubjcc!" cu1t.nr;:!J Engin::::.:; ::. 
,,fll'n '·h'l": a :;l:c".:bng ;:d [ .. cri!ici,;m in 
confc~.~in~~ :.h;li thf:;;: train1:lg s<":cnt~ Gf 
rH:r·r:·s~,i~v te t.ar thr.:;.rn frc·n-= at!Y bnt the 
tno~t n1~.>df;:~t ::Jolrn tc: cn!tt!rt:. ;irw~ tlje\· 
all h)Yf' maciD!~f:~ :d'ld f<~e: a }:a1Jf)Y, .ho~::-1':'~ 
Jlk':' Sntr;-~jcz.tj;yn in o;.,w:h \~nr·upar;y~ ho...,-.· 
bNt('r cw the-y f'1l:'f:t' ~h<'ir :odf-cor:fn>td 
Hfl>.:O~Jth:tf:::.::. than hy HE~rdting- ,JO\\ n th::· 
j·;ttl;,; of h~>t·.;ry, h;md-ir:-l:ar:d wit!> a 
r:.:;;'.;~,s;rin::.;ly iarui]i~tr turret lath:·~ r:r 
,·ac!lum tub·:? 
Burhngatn<~)s tv•.:t! !!uok~. Th{: ::\far{.-/; of 

the fro·n .:t1e~~ and E:!fit,Ni:.:.r ~>l })c·u:<.orr<zr:y: 
ar~: Bet !lH' fir:~t to. n:1.~tx: tr:ecJ:anicaJ ir1-
\"t'n~j;.··n h'! hu:na:t ('ttltnn·. l~·e~\') ht.rv~·evc:, 

''1 dd1nit'-~1y~ ~·urtray. t~1t':(.h.3.n;cal. ::rogr<:~s 
~~s .1 ')'lnPOt C: f S(".:lal and }'l•bJ<:a.l ;Jt-. 
H!oc·rar:\:. ()the: hoots (lf thi:-. kind yoo 
,;ho\:hl he tr:rnptr:;l to read ar•: Lewis 
:.\.ftanford"s Te.:h~~.i.~··~· a;1d (~i-~·£h:::~th>i;;, 
C·enr~-;'=· ;:-:<trJtayana's }~\·d .. ~y~;: u; -.,.::.c::t·e, 
IJarh:dot l.{o~~h<:"H~$ Sn'nt(:{: f~~r !hr. (':'tL~<'11, 

}:~· T'. Pc~!f ..:~I<-,;z .. [tf :1-fr~_:l:-~:~t<'ttir s,~·~and 
J~\~!r~tJ:anJ v\ olf ::. ff~sto.,.:;: t"ll )(te;:<'t';f j <'(h~ 
u.-;[o:JY c;;d F'hif;)J(•th.Y i;; :/:(.' >tV/-){}.'jj 
C~! .. ntu:ri(.· s \" .. /Jth the >::Xt{·~~~iun of Santa: .. ~ 

~~~~~~'iH,~;~~:~'"u~:~";~::i<' /;;·;:, tu~\'/t. are in tbt· 

The men are mcl'6 imp<:>rlant 
than. ibe m:.chines and the 
idea.s mcm> impo~tc.nt ih<ln 

the metl • 



THAT i=UTURE JOB-

It's Up u 
By A. S. Levens, Director of Placement Service 

~r I-IE hest cr:1ploymcnt :er.nd """'' 
ha.v~: Ul_ioyt:d ~inr.e 1931 'Sxa:; made th:~, 
"·c·~~- C;ro•" h·Hi<'::r.:.d :':-u·~--~-· ~·f·nrt'-.:enta .. 

tiYt~; £.:.~!;,~.; t1·;<~··· s:a ~-i;~ ~ ~-,~:_h;:·;-t.rit~;; v-~~-i t<:d 
<:.u-r in;-;t.it: .. Hc bJ intt~rvie .... v st·Eiors ~::nd gr.:-:d· 
!.tat-.2: ~:.::sdr:1·:t.~. l ... a~.t year~ .49 rf:1Jn~s~~nt:~ti~/c~. 
vUt.ed: in 1930, 2S; ir: 1937, 61; in 1936, 20. 
Jt is J~~thf:r :~~g:.1~fu·ant to n<":.te thaJ :~evcra{ 
<:.r}r;l;~:~nit::; "+~'~·ere .hr:·rr: .t~·Jr !hf: cx_prc:;:"' pt:.r .. 

~~~:·;:k '~~,· ,,'·:·;;;~:t~::~ .(~;t~!:~;:;,~ ,,f,,,;~n r~~:~,:::~; 
in sunrrnrr ~·:·n-;.p}oymet:L 

.-:-\s (·:£ N~n·::n~b:::r l> tv..-·o }naHJ.rt:d ni:.l(:ty~ 
-(:Jght. or bt·:.t>'='r than nlrH.::t)'~four per t::·tH 

n·[ thc J$~T:~: cLu;s an: '~:n:plt·~yed. L{_;.~t .YT~u-­
:.-i.t th::· ~;.:ttne ~.!tnt": 2·H) or- ~ pf:r ('f:'t~t 'A'r:rt: 
\Vorking. ~~alari.e~; for the Ba.::-.hdor's gronp 

~~~:~'~ltt'~;;;,,;'';;~;''\,.!·~-~~; ;,}'111l~?;J(\' }>t.!' 

uunng tht GiHctldar y<::<u 19,>Y. ·w:~ r<;~ 
<-eivcd 173 ~:.aHs f{•r c·:-;;pf:r1~:n<"ed alurnn1 a:: 
U>Plpared with 92 dmwg .l.'\~8. Recem 
·mc,nths h:xv:: bet·E m:;.rk:;d by 3. ;;trong <k­
~n:=:r.:,{ for t·xp(:r !en::-.ed t<>.:hnk:~:d g.r;~d:3ate~. 
H!lch of thi,, (kmand k:;'> been stir::m1;nc:l 
bv the ~·~;!ti<)n:;J Lk.f,:nst Program. There 
;~ 1itlk doubr that tht: us~E~ nt>t'd for ;n,H­
<l;talified :echnicli gt·adl;ate.:; will continw: 
y,·dl lEt(· l942. 

/'·dn:::::d~· v,--e art- conducting irnc~-vic.~· .... /:; ~)f 
o:.1r grad~:.~at1r:.g s~~nior~. 3r:.o.f g::aduatc :-;r-._s ... 

d~·.nts._ -f,·:r t·a!.ployn.:.ent next June. ~f:v:: 
era1 ::-ompan!e::... are St':nding rt~pr~::~t:ntahvc:; 
to sekct mt!; frc;m t':w,,,;> who wiH g::ad-­
:.tat<? in De<:e1nher and from the ret.tEt 
ahnn\1; r.,;hr; fet-:1 that a (};ar:ge c·f r~o:-;itior: 
\~··ould ~n-~pn:·~··e tht>ir ~;pportuniti::s. 

Employment Booklet 
"\.Viti1 rer;ard to l;repar.at:.(:n for ·..:f:'ek1r-..g­

r:n1ployn~cr:t, v·.:(: -urge a{; ol" y(;~,U t~) rc~~d 
:h~~ e_xceHent booklet, :::P:-eparat!nn {or 
S<;ekin;<· Eml~k;ymen;," hy H. L Da.vi;;. 
C<>Fit'> .. may 1:.<: ol)tai.n,:d in tl;e Enginu:r;;' 
Book:;tor:;. 1n at{ditic·n~ w<.~ ha·v·e l!rf:13;~red 
:=t p~unphJet. «Sr.niors·~--Ht~ Pr(·pv.ro:~d .for 
that Jnh/) v.:h.ich \v~: heiie··{~~ ·v'"'in h~; qnit<: 
help-f-ul F're~~ fopies :..rrr: ~p .. .-ai1;~b1t": in f.~co~n 
lJJ ),Lin Ei:,,rineering. The ! union. vmHld 
d;_) v·.:~:U to ex~~rninc thr::;;,:~ pa1nphlet:-;, 

()nc<~ a.g-:.=:in ~ve :xrge y~):J t·.) ;,:nrJsi:.l<:r c:x:e· 
JnH)-' tht· .f .. )Hc~ving ::.u~;.~~·f:~t~un:; ~ 

{1) (;<:·t .c\.~:qt~ainh:d -....v}tJ: .,.·lonr in~tn.t:::· 

F;,<:ulty :HcmbtT' ;, ::e fr::quent.ly n,­
quested tc :;:.·q·,r~::-::s the!r opinlons ;,;f you. 

I::~, :2'~;ri~~::::~'~:r:~:~~~:~i~::~~E~,- k,:;~::~,,. ~·~;~: 
;.:~~n ~i-..:(: ynu. up to :-;~)rn~ e:--..h:nt. Trn<:. 
hf: <-a.:.< RCt ~:otnc info:·1~.1~Hinr:. :-:un{~ert!ing 
yonr p<":·:s:..-:nal af~pcat3.H(f·. <rpproa>.:h: tn;ln-. 
nctisn::-;. cte, Ff:_:-\\'f:'\~e:"!·, ;n n1n:;t ca~=t~:} 
h:"; def·f:nd-; 1argc1:\: t1pnr: ;v.:a!h:.hJe rN> 
Gnl$, -far.r:H·_y· rat1nf~::., and recon1111cnda­
t.ions. 
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(2) T.::kr: ln'.:<::ntt~ry {-;.f \~our:~<·:1f 
(a) ~rr:y· to dch~nnin(: yonf tcchnicat 

and per~ona1 qHa.Hiicati.:.)n.S, (b) .c\.n;~_l}:z~~ 
yonr ~~>:.f)>::rienc~e r~:conL (::-) "\.Vhat good 
h;;,s <:.::ch jnh d(Jne -fnr ynn? (fJ.'j \Vh.H. 
tvne. of te<"ht!~<"al v,rork de~ ·voH r-c.alh,.- t~n­
j~;}· ~· (:~) \Vh-?J -'"'uhjr:rJ:~ ;;_~·e 1ea::'t fnter--­
est1ng? (f) _.-"\.rt yc~n aggn~:-;:-!i·ve or rt·­
tiring~~ (g) l)o yc:u Ek(: to wor'k with a 
grot:p, or de~ you prefer to v\·ork 1r:.ck·­
pen•k:rn1y? (h) I"Jo yon _phH; your y\·q;k 

or do yo:.t ~;perate on a hit-or-n1iss 
schetnc? {)) I){) }"Otl g·fvc atttntlon to 
your f~cr~r~na{ .3.fipe.aran~:~~ (~r an: you 
in~h !h;rf:r:1? (j) l)o ::{ott ~":c•·i.)pennc w·!th 
oth~:r:~, o~- dn y(!B cat::;c .friction? (k) 
.\ r~: _y<:>u !a;sy or industriuus? ( 1) A.n:: yon 
:5r5ti;.,ftet1 :__{-} .::n('.rdy ({get hy"? (tn) l)o 
you :..~1 ~,:.:;_~ys di:_pt~nd np(~n off;t.~r:-;? { n) I)f> 

y{-j:J ~-:-...-er t~k.e thf: in1tiat.i· ... -e? ( (;) · Ar(' 
Y1)t:. .. ~~~:;~{.~~ tt~rnpted~' (J:) :...an yon he 
trn:;tfd nndn tht~ mcd trying (·ircHm-­
;:;ar;c;e-;? (q) ln what type: <)l >vork <k> 
you hdif:vr: you wot:ld }),,. <:t!U.i'>istnl? 

Make Survey 
(3) ~>:lal;t: an EmpkymcrE Ss).n:;y 

(a) :Sr:ardJ .for tlh: tBm<':' of comr>a:.ne:', 
enga_g:<.:X{ in the ii·n~:-; of work Jn \Yh.ic-:h 
Y' .. ns ;.:.rt~ J.nt<:Tested~ For t:x:~n1_ple, H y-+J1J 

:;rc~ intr:rr::~tcd in raill<>a:.h. e<>n::nH the 
.i(<tii-u)a)?S C!ffir:icls- G'u.id~: :. if it: puh1ir 
uti1itic:;~ con~nlt the \I::Gro.vv .. HiH (:t·~~-­
frdt Sn;th>:!· J)~~r(·-r:to·r:y; if in n1anuf:3,,:tur­
iug) tl:{~ '!'ik?J>H1S F?coi ... ~tet·. In addJtion, 
you \-\'in -:Snd the folknv1ng li:-;t qHite ~.l8C­
ft1l: 
Pi~:.rcrntT:t Sf;.rvi, ... e }.-!ailing: L1st-----<~v·;~i1-

ab1~; i.a 133 ·?vrain E.ngineering- Hnildiug 
"Ir:dn;;tri.a1 Re:;eard1 Lahnratnti(';; of the 

U S.," Bulletin HJZ, pr:hl.i;;he<.\ by Na-­
tional Hese;~tch Cot:.nciL 

}\.!edt~un(·al s:ataJnp!t·.: .. f;:;bll;;he_d hL th.e 
/~.tr:f~.tJcan ::-,.cc-H:ty ox :\~.cc-hansc.al ;: .. n.gs ... 
net·rs. It cDntain~ a .. ,,(:>}' ;?,Ood cl::t:;~;iilcd 
ind<~"- i.n .m;nHlfactnrcr; .. 

(~~:!1'3:.~:; c•£ =\:f anufach1r(:r~----Go...,·~:rnn~:-=~nt 
Pr~nt;ng· ()t:'fice~ ".;\:a:;hing~on~ T.>. C. 

D.:partm;~nt Ff Cnmrne;·<:<;" Ye<trhod:: ...... 
{Ynv:"~n::1nf:'nt Pr~nting ()ffst·':.> "\)\;-a~.hi.ng~ 

ton, D, C. 
~~-~hen1;c::.I (J~::i.d~::~--Chnnl:::.try· .L!};r;n·y 
1.. cltalo;~n': :">WGE',;----Om~ ol the m<):;,t 

cOt11l:;h-:i:e set~ ~yf t"t'!-rnp~u::y r.atah;~u{~:-;. 
i\trG IJige..;t .... I)in::(:;or: .. ~ in :\-f a1 :::}J i~:::..tu:~. 
\Ianv !llOff ;tre Ji ~t:":d i·n the :!lX>\.-<2'--~nt·tl­

t!o·~k:d r}a;up1l1~:t 
(h) l f rx:,,sihk :;el::::t 40 or 50 e<>m­

p~::nlf:~ 1n the n~:id. in ".:·d:~ch you rn·( $~-~o:-::t 
intere,.tcd, I..~·an: .-:s m1Kh a,; you c;;r: 

~~,\~:;,,1 :h~::·;:" t::::::;;~e;::f ":t~:}:;5<~~;:;';.ri'l',:;'\'{:~ 
v ... ~ork of tht:ir con1p;;.ny. "\.'i/hy nnt. <"On·· 
wlt the Jist \vhidl v<C havr:: a<:ailahk in 
tile :Er:gin:;f;.6:.1g: I.·!brz.ry·? 

"T1:.t.~ other day on<: of th::· f>t~r<.~r:-Jbc.~r 

;~;;~'~;~~:'"~:h<~:~ih~l ~;:t;;;t:a\';':~~;;,'~/~:h;~~r;i~ 
''· ·,d;at }:.appt>u,A: 

:D. c;_-···'·Iv1r. L<:ven:s, T we:utd iik!: !<> 

h-<~ irJtt::rv;<:'v.:r:d hy the r~pre::.cnt~:.tivc ()f 

the ..... ________ Comp;ury.'' 
1\-l:L i ...... ~~/'\Vhy ?" 
D. () ..... "()!;, 1 rkn't krmw. 1 thought 

it rni1rht b:: a );<)Od idea." 
M:r. L, .... :·woukl Y<)'l lik:; i.<; work br 

that con: pa.ny ?" 
D. G ..... "()h, l d<.m\ know. By t!·,; w;<y, 

v.;h;;,t <.k,:;s t.h:; <:o.mpany du auol where i~ 

it. located'? Do thev :.t'<' ::n<>.·i1;eer> ~" 
\f r. L.-~--" H av<: .;::;u . ~,...,,,~· tab:n th: 

tronh!e 1<> r<:ad th; fin<; h:.:okkt which 
this C'(nnpa11y }_:as pt:hli:~h<'d? In it :,:ot;_ 

;~~;;~, c;~n;~f,:~~,~~;~l~ ~~,~~:~:;~~-i ;;~:~~'~l~<n :~·~.'r~:~~(: 
tv:h it rn:<nn.fad.r:rc;;. You v,-iH a.h::. 
d1:;~:on;:r infonnation ::-.c~nce.::-ning the poi­
::.ey o[ tfF: nrgani.?atJon) its trajning- ·pro~ 

g~·am,_ and othE'r _w:rtin~n~ d;;ta. /\ C<~PY 
ot tlns hoPk!n 1;, avatlaok H.\ tfJt' En-­
gin::~::-:ting "Libr-ary. }-lave ye-n diso.:nss<~d 
the matter· of ernplonr:e1:t with the loGt1 
n:p.n~:-;ent;~th·(> of t};is con1pany? ttav·.~ 
-~"'I,)U at any ti1ne att<:rr.:r:ted tJ:, ;3.na]_yz(' 
.Yf>Dt" ability~ training{ a·nd interests in 
light of the t;·pe nf. wc:rk p<:rforrned hy 
th1::; ur-ganJzatic-~n ?!~ 

I\ G-.~~~cf~e \\/hi~! /\1r: 
dn all that? Do yon think 
that h<)r.>kkt t<.>night i'" 

suprx_;~ed to 
should n'~;d 

:~.{ r. L.----"Gondhye. I'll see you again 

Major Responsibility 
Frankly~ I v,~ish otlt :;tudern~. -....vGu1d h::·~~-i;~. 

to,) n·alizr: that t.h:: tnajcr re;:por:sihilhy oi 
getting a jch i:s. theirs. Of eourst\ we an: 
wi.lling· to hdp. Fatnlty mc.mbers, alumni, 
at1d the 1-'l<.t\.:'~nH:rJt :Scr~·i<:f:' are ('0~1ti.nHa1-
l_v ·making an effort tr• assist .YOU. \Ve :He 

qu1h~ put out v.:h:::n rnany of nnr =~tadent:; 
1r1ak:: \-·f;ry 1Jttle_. if a:n~·< effort to t~s·~: i~l~ 
fNmation ·which is ;;va.:hlb:e. 

( 4) .. ~~.ppi:-.:· f(·!r a Pc~~itiot1 
(;;) The most dk<:tiv;; n;Nhc'd ;<: f.(·, 

apply in pf:-:~un 
(b) Int,:·rvk:}V thos<:· whr; are r~:~po.~1-

s~hl(; for {~n:rpkr-vlng co1k;~e 1"!"}':'.~1. Bv an 
nH·;;.n:; rnak·,' a. de'i-in.i.te ;;j:,pointm•.'nt- i'r•r 
th~~ int:.:.~r\~1t\:.:. I)u1/t ({n·;p in any tin1e 
;;nd :;.:;y, ''Ymt don't Ih'":l an <::\1ginccr. 
do _y;,)u ?~) J-f .Yf>H .ha, .. f:' r~~a:-h· a c.:-~reftd 

analy·::?s r~f tho;:~ :y1!~~ {•£ v.:(:fk th::· ((>n~.~ 

l'<.:.ny do:;;., y:m ·".-ill h<~ bet!er prE'pan'•l 
to a.n~.\'i<~r the f1r:;t qn(::;tion: HV~·\·11~ s:_;n, 
-..:o;,rf:.at c::n I do .fnr yoH ?(f ;tnd a ~:uhsc­
{lt1t'H! quc:;ti•.)r:: ({Just w-hat v~·oult1 yc~H 
.lik':' to (kj Jn our ~:om pan~~?» 

(c) Be _prfpared .for thf~ f~f:r~nnal i·n-­
ten .. ·l~::v; (~ood tash~ i.a dn:~s~.~ po~s<:~ ar:d 
pcr:-:nn;;.l ~::ppr:ar~-::nc-.;,:~ ~.;~~JH h::- qu~te in1r.x>r· 

(('ot~.tin;1ed ~>;; F'apt 42) 



~~~~~~~~~~~~.~.~~.~.~~-----~ 

1'o give yrm. a co.ndid d.mc of it· 
selj~ tltis telephone wears •x trlSTM<• 

parenf. dre~<s. Shown cut away. 
110 you ea.n s~"' sts1l nwr~ d~:tail, 
are tht> tTY.xnsmitt.er (the part 
-vou talk into} a.rul th.P.I rPA:ei'l'er 

(the part. with wlsiclt ;rou listen}. 

INSIDE your 

"1'ou'tl neVt'r guess this 
one. it says our tefe. 
plunw lsa.~ 24~"l parts." 

!!eldom it gets out 
of ord<>r!" 

To Americans, telephoning is second. natut-e. 
They do it 94,000.000 times a day. To them, 
who thus Nmquer space and time, telephones 
are a commonplace -these familiar instru~ 

rnent.':l, gateways to 21~000,000 others in the 
homes and offices of this land. 

Making Bell telephones so well that you 
take them for granted, i.s the achievement of 
Western :Elecb·ie craftsmen. Ifs what they have 
:learned in doing that job for 58 year::;. Ifs the 
way they make cahle, s·witchhoaJ:ds, vacuum 
tubes, all the 43,000 designs of apparatus for 
the Bell System. The excellence of their workN 

manship thus plays a part in your daily life. 

wesrern Electric .•. is back of your 

Bell 'l'ekplwne sen;iee 
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(('unti.nH';·d fron"Y F\~{/f! 40) 

t;;~:~ea;.,n':{,~~~,;),:~;>;,~n~:\,,~;:P~~~,';~~:<~~H:~l q~:~;;:,;:;~'''-~;;~~·;- -,~~~~\nb>_~:.:;H;_~j[ 
h::i.P h:: ;~t:::k:::: ;i g·ood !rn:Pr::~~~ivn, J...()f_rk ss neat a.r:d t;;·.ig}n as 
you v\·oHld _if _you ·\\"{~r{~ <:aHing oa Hth<:)' lady fri:::~lHL H-E·tr:ern-· 
b~~r~ y:.)-:J h~~\'!: ~~ -~.e1hng job to dG. I~ 1:; not an1.1~:; tn bring 
:..,a.:npJe:; n.£ sotne of :.,'(3Ur ~--or.k, :~,;(·.h a~ d.tawing:;~ ::ev;,)rt:;) o.r 
;i ;)ap~-!~ _yot~ have ....-·d·J:.:en. BRIN\·~ \'{)t:H PI:~RS(}.t<I\[f·:I~ 
SHEET \LONG, Th,; d~na <.m th~";<? ::h'<'t.s vdl rev<:"~J nnsch 
;r~{o:r:"33.t~OH to th:: pr {):~-peed ve ~;n:: j~ioy•.:: r. Caplt;;J!xc ~jn any 
c-s..n::.t~,ndj~1g· v .... ork that you h~~vt~ at(:o:npl.i:;hf:'d_. t~Sf•fciaHy if it 
h~~::; -~.:.~:n"i.t': t:~:~tring c:n the :.~/nr k (>f th::~ tc·mj•a.ny. J)o ~1<>t aH<·:tnpt 
li.) oY<:r,,:J;_ En:ry ul'ort "hould b<:' -n:.a,k t.::, act uat;Jr;~lly. 

(f'n;:dif1::a:.;on~. ~et up h_v !ndnstr.r inc1ud(; :=.t:hol~r:-:.hi.p. vcrso.nal.:.ty! 
<:xtf-.1··c~1.:.~.r3fuLir aetivi.ti:.:·,.., ·\·V(r·(k cxper.~et·!~:-.:. ::·tc. L.a.":. f;JJ1 \V:-: 

point~:d <>Ut th~1t. i·n the ;-;<:h·ctioE o! tBC"!-} for re~earr.h~ d~:::.ign_, and 
:J(:Yd.:.·:r;;n~:nt_. ~chola.r:-;h"!Ji \\·.1s ;·:~tr:d 57; 1~er:;onalit.~.?~ 21 ; <~·:·;:tra .. 
C"~trrii.:nLa.r ~~cti-...·ities~ t}; \V(.·rk {-:XJ:H.::ri<~r!C(;: 10: (h::g::e{:' D.f ~elf..· 
supnr;l·i.. 4; oHt:;i;J-E- inih1t:BC<~~ ?.. on a h.~:s5:: of 100. L~1 g(:nt:ta{ 
~;ng!:H~t'~.:.ng thr eorn:":o:pr:nding tigt:r~:~ v.:o;;r<; 3-X, 3 i ~ 1t\ L.~ \ 3. 
I11 (:ng~r.:et~1·ing ~ale'; 22} 49. 1.\ 7, -}-~ .), C~n~: point that .i::: ahv<t)'S 
stn-::.:st~d is "the abnlt._y· to g~·:t. a1oug 1-v!ti; others." .Alrnr.•st ir: .... 
-,-;.;ri;<b<y :.he~ ·failun: t•:• ~H·.:cn~d is NOT d<H' t.::, lad:. of aptitud~~ 
or ttairl~H~. hut rathtT h.:: nnd~:=~~rabh: f·fn;or:;::.dity tt:?,it~ .. 

Membership Tech 
. 
H1 

Societies Increases 

A. LEE. 
\-V"i!h 1!i(:et~t~g~.) :n':'pt:t·.ti:.Yn tri1;:;, :u~.d di:lH<·rs, the SnHif:ni. Branch 

::;f ~h{:' .A·!·f;t>rican in~titnt•::· •,) [ Electrical F .. r:t~1r:eer·:: i:: ~;n to a 
f:::·:(Jd :;tart this Yf~ar nr:i.1:::r· the ch~~inn:u~:~h1p of B-ob Lynn~.. TlJ{~ 
i'ir,.t <)j.<<:ll med.ing wa:; hdd O!l O·.:ioht:r ll ;;.t 7 <>U in il·,; t.'nic-n, 

;;::~::':;";;);;l;:~;-:,_:~-:,~~ ~~1,;;·~~~::;(:~1J~::;; i~.',:~,;~~~:;:~:.',,,(:,~-~/·~;.:;t;:;;; ~1;;~;)D; 
o-f thr r:vf:r:_i1~:~ \va;-; ])r. t{art~g. w·f.:q shov·;<":d ·~lides of t!H: t!'i.P h;;~ 
took 'shk ·.m -abati(;\l k:HT b·;t y<';l.r. ThoBgh tw h;;_d b<:f:n in 
:::.n f'art~. :.:f t}:e tLS.; he spc•ke !nait~Iy <)5:. th<": Son:h--\Vt·st. 

()r: ():.:·.~ot•t-:r 2i :::.t th:; joi.nt. ,Jinn~-r---n-:.ef: ~t:g ·,;.:ith ~hf:· ?"..fi.nr:::soL: 
:3•x!dy nf ~hr: A .. l.E.E., ;}><; Engirw<:T'=' :-:.::::;idy r,f St. I'at:l, ;md 
th~ :~-b:n<';lV<li;' En;;in<:'>:T' Cub. \!:r. C ;\-L H:;•k:y of the Ger:-­
:=-:ta~ I·:h·ctrl<: (<."H1.l1};s.ny :~:.;ok~: ·Jn :~I·:h:::tri<:1t)-'·-··t.he .~-ra~.:e:: Too{ 
rA )\.{;ma,;e.:EdlL" Th: aiknd;JJKf: >v.'!'o appr(<Kima;dy 40i.l. 

()n (J•.:tob~~r 30 t\~r:nty· r:.H:n~be.r~: of the Stud{:':x: Branch in· 
Bpectnl th~ I'.:.!lshury Fl,nF \fill$. 

:[v1 r. ::\1a7sL,~H Sig-fr:rd o-f tht~ Ea:;L:1·:an Kod!~k Con~;p:xn_y \V~L: 
:ht: g~1e::.t ;.::.~ :.hf:' ~;ta~ient Branch ot; ~;<.">\Tlnhe1· 14 at 7 ::)0, Ilt: 
:;_av(:' 3X: .i.ih.:.stratc·d 1::ctnr~:: on ·~color Ph<):ography.~~ whSch. bein}£ 
a relatl\··<Jy :-;::·,;•,: df::.Tlnp~r:cnt. :)-.rO\'t-:fi tc• ht: a ve:·y .i.nt::~r:.:~::ti.ng- 1a!k. 

A_ S. M_ E. 
Thr: '~·co:Jd tll(·t!ing c>f the A . .S \LE. ·,v:ts hdd during th.c 

;;e;·en:h hou:- Mon(\::,y, (ktokr 2S. in Ilh!:-piry I-:bll a:ldit(•riur:L 
f'roL lb;:, Hr:!.'!nd,:r. divisional m<J.r:;,ge·r of the org·:u;i,:ation ;1nd 

;!~·~~:;g~: ·,~:.~ ~l;,~:,f;~~-1::::;:~\-."r';~::"::_i~t~ t}~;(''~~;;)~:~r:l~r:t:\<~~:.~::'~::l ~1~~~:: 
lkuin~~ fidd:: have nevr~:: he<~r:. beHn· and that the dem;wd ior mer: 
fai' c~n:ed:; rh:-, Stl()ply_ "Ont civi:L~;<ti,,;_\ i;; being hrilt .fot· tl;e 
.ft~tfH·e ;n:d along v;lth tl.1~·: N-a!ional l)::fer:.:;t·· :\.~:t. tb~~ enginr:(;r 

~:.:;~;~c;~:?l::n~·~::~J{;~t~~~;!',tli,~~~:,;;::,:,:~;~I; :~;~;~~~~1::{:':;!:':.,.:;2~~':,~~~! 
and lib::;Jrv in N(:W Y<.>rk. In or.Jer <o ;~d to i!·,,; tor>, Mr, 
}{elandt-:r ~aid that rn::·n:b(·tship in or.:.e\ .. ;ng1nt:<:ting :::.x.1ety- \V(t:-; 

of i.h<; g;-:,;,tr:st imporiam.~<.:, 

Th:: .a:ed.illg was wdJ. ;;t;endnl, <.~>p<:<:i;,Hy by tlw >.t.~ni"r da::: .. 
In order to enco:.tra.g<: .:.nr~ruhcr::hip in the }\..S.~LI·:.~ (~(>r·don 
Er:;t::d, p-resident, ann<:>Hn<>cd ;bat a M<:mbership Hnoth will he 
qx~;1 ,;\'l:fY nrx·m in !he \1;,r::hanical Eni~in.<:<:·ring Btlil·.ling. 
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The Minn<::;ot:J >.edion of th•• A5.1LE:, hdd a dinw:r m<::et-;rlg' 
on ),-!onday, Onober 28, at the L'r:i<.>n. Pruf. Lint; I-{da!1dtr, ;hs· 
tr1 .. ~t rnanag<:r i.)f the .A.S.J'...·tE. and 1H~a~i of th::: dcpartn1t:nt ~~f. 
yr:t~i..·.haniG~} eagith-:!;r1ng at }{_au.-;as 5tatt: CoU:::g;,;·. ~_pok':.' :.:n th::"': 
~:ubjc<~t> .. Fa(·tors in th:.:.: I>r~lgn ;~nd f)p'=-ratSon i.~.f St{~an1 Po\~'tt 
Plan b." 

Mines Society 
Tin~ Sdwo! t>t )<!:t:,~·; S(•ciety hd•l its annu;tl Fr,;:;hm;u; Ex:­

r~-:ptio.n in th(~ Se1H>ol of ?'tf1ru~~~ hnSJdSng o.n ~rhar~d;~y t:'/f!lit!g~ 
Oct<.>hu 17 Fr;:;;hm::n and lta.n-'f(cr olu>.knb \<;<::r>: gttest:; o·f th,; 

H(;ad.ing th{: (:nte-:t;}_inr.n.eBt ·,\~a·~ D<~~tn I-:. lL C'::.;msto(;k} -v.:hu 
:-pnke m: "Doodkbttg"." Dt:;m Com:;to,:k a1:'>D iFtrodilc<:d the 
facnlty to ib::· r:e;v qnd::nK F.::3.:lk Ika'h. EH! (rlem, Eeuhen 
Ol:oo:1. Burton Ihyum, R'ldtJ<;y Dalwn, and Bob Murk:,n, told ,-,£ 
.sur:"3.:.n~~r 1lcld lr::.j• e.'\.~}tT.it.T:c:;~. (\n·cJ.i.c. Hlovl:·:~ and t-E-fteshtne.at:S 
COElpJo:~t:;fi th~:: prn_gT2.U1. 

Hoy John:;on. '\tv as gerF::ral ::.b3$nnan for tl~<"; rece{~tic:n. H ::-­
·w;ls a~.si~:t•::;l hy tk>n:.dd }io1rnquh.t~ (;arth C're::-;h_:.,"t ;utd I)f.lnald 
H·uhenhatE. 

M.S.C_S_ 
Tht· :\·LS.CS., ;\i'ili<tlr: <)\ th,; :\m,·:r;c:Jr: C.l<:mkal Sodety. 

}u::kt a ='hnrt rn~:::f:ttt!~~ dnrJn:;.· (\·:n\.'C·~::tt{on hot1t" in the r:rd.i.)!] GH 
Nn-..- 7._ })t~;::.t: ~L_in_d g<tvc :L t!.~l"~ h~ ~he -p.ny::_pr:r.tivc .:x!f~rnh~·:r~ ~f 
i.h<; soc·1dy extHa.:nJ.ng the~ .umdlnn f>.t the "!wlen! gr·.)Ujl and rt• 
r;Jati<>n v.:: the nat.i.(":nat so:.:·.i~:!y. ]'he tn'.:J::tir~g· g"'t.\T crJn~;dt~rahk:' 
in1pct~b 1G t1H; gn.n-~·th n-f th!::, organi.-:~·:tiun. 

A. l. Ch. E. 
T'he scc:;nd rnr:f:ting of ~b(" /\J.Ch,E .... :viH h:: he1d :..Jovr::nbe: lY. 

·Th(; .:.n~~et.ing ;,...,·i1l ft<J~tur>:: t\:"o((> 1~hn:~ ,.~.;hich i1hl~•tr:tte tht~ tE<":tho:J·~ 
of t!"lann [ c,ctt~ ring _pl.::st.l .. ~.:~ ;~:~ v-:en a~ their- ir:dn::.t~·.ia1 ar:-p!ica:i:.:~Ds. 
~\t the lrH:'<.:"tjr:.g- !1('\V lllernbcr~h~p c:.:rr<.1s \'\··.ili he distrihntt:J :=:r.:>.i 
Pr~·::~·;dent~ \VaDaee Belir.:, ·"'\··ill \~~:1~>:>-a-:<:: Frc~.h~n<:n and ·ne\v -n~.en1·· 
1H~r:;. l)isn..t~·.:ir:·n. v~·iU be ht:1d. in regard t<> h;~v~r~g, a. fidd ~rip 
in thr~ <1<::·,;- ht: ttrt, 

i! was ar.:_:\Ot;nul that. ::<mdidatcs iPr the <:hai::s:.unships (•f tilt: 
~\nrn.~~1J (]::::~lnistry B~tnqut::t ;~nd o·f the S;}ring: l)an:-:e ~.honld h~t 
t.l"::": ~~x~:cHti\-'t: CGHnnitt:"::: klh~W t·d::fon; r·.Jo"\•trnhf~r JO. Th<~ l)t:>.:J.::;·r:.~ 
h:t rnt,ding of the A.LCh.E. wiH tk hd:l Tu<:sday, Dt-ce;r:hn· W. 

A_ S.C. E. 
Thr: .:.H:xt meeting nf the :\.S.C. E. wa' hdd Thl;rs.Ja:>' in ;h<~ 

r:·nion BaJln)<"jsn ·:u~.n~:x. T'he ~pi:';;,k:~:- v\·a:: Pro£~~;~~or P·aul .:\r:d~::r· ... 
~..:nn ;J.:.1d Pr~;{('SSG·f \'/~k~f>X. a.ctcd a~ ;.1.E~ster r:f. ct .. renh>ni;;-:~. "Th(; 
.~n<>::.ti!lg y,·;;,:.- the ~un1H;d he<u:: _f<x~d, :::.r~d ::.tad.r:d a.t 6 ~15 P. ).L 

~rhe L..-:\.t·.S J~; ccndncting 3. drive -for nf:v~· nu:m.b-':T='> :::r:;,· ... xd::·· 
agc·l h· th,; 1;u·;.;.: tmH•mt d scm<~ 2D{l studt'Hb at th6r .first m;'_fc·· 

~'~;,.,r~',\; t::~::nt;~~\~ ,.,;! ~;:L~:-:in~-, '~j ~~;,;;,'>,::~~/;:~~1 ~~~nl:~~ ;:;_,1·:2-,i~e~~;~,,-~,-,.J. 
Prfjf. Johr: ./\rkt:n::·}o.n ~tnd. t:c·h S':·xtnn fin: ~s.-;.ist!ng t1·::: rr;ech.u;.­

i•.:al enginf.:-,::::~ ·!n. their driv:"; -fr>r ~!. Dt'\\" HlCCh:3X!jcal e11giHecr!r1g 
build!ng·, 

Bowling Chemists 
The \K~· b·nvling a{ky>. in th>: <:ofirn;;.n :1\·kl·:;ori~<l Unicn b;·t~ 

proda:.~~~}i an :;rH.:T~~~ t~t .. rea:.:·t1(,:1 ann.·n~ th::· ebt.'n~i~tl} ·4 ta![ .i\r} 
al!-d•t'mi::trv·k:a,;u<.: nf ,;x fi"·,;-mt.r: kam·, suricri a ;;d·::.·h!l<' 
r,f m<ttche~ ~,,n 6ctdwr 28, Th.; t:;:,m names are 1krnoulii l3<.>y~, 

~~'~:;,'.~~';~!,~~~<::_ ~~~{ ;<l~!(:i~lll~;~:-::~. l~;~~~i~a~~;e i;~:;;:~!~a:::.l ~:;';h ii~:- :'f~,~i;~(, 
th:; r.::xrnh~:r and fr-:.::·qnency ~) t col.Es$on~ :~h<>u1d ir.H.:rt·.a:;e r<tpidly. 



Institute Men 
On Foundation Committees 

Fh~;!dr:d bv lack FoeJ.kr ;,,, chainnan t}w ·folk:wing In:O.titclt<' of 
T.:chnolol,':y .m>:n haY<: l>een aj•poinkd tG the tickd. >ak;; aa~ pnb­
Hdtv con1ru1ttces f<.l'r t.ht Fo.:nHld::n.i(•n BaH : Bill '\Yan Br,~;~k~ Jc·r: 
:\ tk.in;., H otd; Thnro:ton. Roy N yst:om, \Vik?. ~~rmk:. and (;<:n<:' 

Se:m3.nn.rt. 
Thi:; n~ar's haH 

' .. v11l f eatarr: the ln u~ 
::.1:: of "red \·Vtt~1ns 
and hi:> ·iam:.nJ' or­
'.:hcstra and. \v1H he: 
heh1 ln d.:t: ~'.hnx!:~ ... 
ap·.;li~ 1'vfHnicipa1 .. \u­
dit<>r1urn ;_;n \·Vednt~~:­
dav, N"c•vemhel· 20. 

The Fuundatir:m 
Hall y i r: i d s th<: 
fund:; Ly ·;,·hid•. thr: 
wr,:·k of the· },hr;-­

t•e~qta FoHncl:~t1 .. ;n 
;, ::arrkd un. ln ;d-­
dition tfJ sponsoting­

tht~ ~fha11ksg-iving: EaH. the Foundation h~1s an impo.rt.ant :_·D1::: ln 
g-c~nti.ng ~.chnlarships~ stxr:ngthening bu·:ig~;t~ o"f ..,\'e&k di~p~~rf.tnen!s~ 
mainlainin~ the pn"t>iic rel;Uions conneD, and spcm·;f.lring the 
;-;peakf:r:; hurf~lU~ the Cap !-~nd (~ov.;r::. {t~y C:::oldron c~:r~:m<·~n_y, 
C;w:qJUs '1\-,lJn, and the Spring Fc~st.iv;;.l. 

Dean lind Makes lecture Tour 
DearJ S. C. Lind, pn~si:.knc ro£ the Am<:rican Che:uicai Society, 

kit Mi;.<n<::<rx:>]i, r<n (ictc.her L' J(>l' an cxtemkd 1:n~r nt the 
Se<:t!r)ns in t.h;• So:Ji.h, His itinera.rv inclndnl talks at k<Jk:if,h. 
?-~. C. ; (.o.lnrnbia.. S. C.; (;;~ln:-:::;·~/Dk) ~ J:""Ja.; ;\.tla:nt~1, (:~a.; () x fo·l-c( 
~vii::;.:~.: Bin~.~1r.:.gh;nn.~ i\Ja.; and Ivlc ~J:!J.:nv\1k, (~haltanoo~a, Bri:..;toJ .. 
Kn<>xvill::, and N·~dwi1k, 7\~m;, Vadoih tor>ks in th; lid..! of 
n~dioa_c-dv.~ty .[:;_;_~nlc~f ~ tht· ?·~bjr:r.t~"; f>f t}_lc }{·t.tur::·s. At thr: ~~.tos<~ 
<.>t thl:O, toHr, t'rt'Sld<~nt Lmd w<mt d<n:ctly to Bo::lot:. \b:;:;., 
where he ,;t.tn:ded the Cc-nf:~:.Tnt'<' <m Applied Nn::kar Pby::k:; 
h<:'ld at I\i assac.lHr~<:t.t:-. In~littHe of ~rec-hnology·. Catnhridg·r:, }\{;~.~~--:,) 
(}ctGber :58 to I\T~n·::'tnlx-r 2, 

More New Faculty Members 
M1·. Frede:i,-_k P, Pik<::. :.:LS. in (.h;:;ni('~d Enxitwu·in;::· Pra•.:· 

tice-, ha~. joint~d the staff ~1::-, in:-:tructot .in f:helr:iG.d cngiHccr1ng·. 
},cl";·, Piko.; had his training at the Uni\:er<itv of Vir;:;ini;,. ;>,;:d !{\,; 
;\!;J%il::hhc:tb In:;titutc~ ,;f T<~dmc•log-v, ~w,:l cmne.; ·;,) ;\,.! innt'><.>ta 
from th.; St:n:.brd 0:! Company d i':;diana. Dnring ;Jw :'.wnmer 
of 1934 he was aud.it:.>r of the Gol.d Divi;.wn o£ the U S. 
'Trt:!~SUf}'· }:-l<: takt~S ovet th:': dxn.i,::s of })t. ~J.1 n,cir.; C. }'{o~e:s. 
v\·hf} reetnt{y tesigt1<:d to go b::h:k lntn i.n~h1~;trla! v\·ork. 

J'...Jr. Firy 1~ \\·od·;.in5::. v~rith PYof. H .. L Rchertson a::. an io~;fn.tc.t<xr 
1n ~ras engines. i-}{':forf; :Jw iaU of. t};e I~'.::ench go-.. •erJnr:f:nt) }} r. 
.P.ir}' v<·a.s in tht· l)nitt:d ~?.tate:;. ;;,.~ a Fn·:nch 1?'GV1i:~rnrnen~ rcpn> 
;-;;_-:ntat.h.-e. .H·f in~pec-t.ed :_tlrp.lanr: engine:;. p:xrcha~;fd t~y tJ:at gnv­
en~rr.H:·nt 3n the tJnjtcd. ~i'ates. 

L.!-~h~st ?HldJtlon t•; the agri~·~ultura: i't:}{inee:·jng d<~part;n:':nt i" 
·z..:·rr, Ch;:::·k~ 1(. ()tjs, '•'~ho conH~:; he~·t· {,·nn·l f:~an:;~·!:; St~;.te Cc·He~<C. 

J;\;;.{~ .. ~~-t~~;;~a~::1;1,f;l:;::.}:~~:;~.:~~r::~~it~1:el~~~~co~~i;l :'~~;i\ ]~~,; t~~::;~~~j~~:~ 
a.nd doing n:se;~n:h in farrn stnH:tures> replacing J\-tr. \-V. L. :Nf:u­
hauer. ·vd~n fi;;,:-; a~·.:~ph:d a po~..:ition in the ag-rici.!ltural f:ngint:fring 
tkpartment ;lt th.-: University of CJ.lifurnia.· 
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T·horn~-~ H St.e:.:t{l~nan) of 1-Ia::·.;:xrd tJnn·er~:.ty) i::; th~ n<:Y{ 
Honnd F,mndatic-·11 Fc·ilow continuing re:;;:;;n:h <m fat. 1mde1· i.he 
direnwn tol' Proftswr \Vaiter Lauer. Dr. Lods Keyse.r, fir:;t 
Ft:!J<.,-.,.- in thi;. pro,i<T.t, is nov; with tl:t~ H:;,initT F'ulp ;md Paper 
('ontpany ot Sht~ttun~ \Vash1ngton. 

·v .. /. B. R~:nh·ov,,·> Jr., PJ:J),, 1)uke tTnivcrsity1 an.J L::·c! SpiU.:;n::-:~ 
H.:-: .. , ~L "Ilt(<~n::::t~, ar~~ cot:tine.ing tl.k: \··it~nr:Jn F~ .:·es:;an:·h;;::-; in 
Pn,f<::;::or Lee Smith's hbnratr,ry. They r<~pb:.:,' i:•r. \Vt·s!ey 0. 
Fvg~1tt~. --..vho is tiO\V J~tHruc.tor lr: <-'>rg;;.n;c t+:f;tnistry ;:o,t Cohunhia 
tJnivcr~.it.y, and 1)r. joseph '\V. ()J~iE\ v.;ho ha~ joi_n::d. tht: st~ff 
•.:d I\f~·:r·.~k a;~:J Cornpanyl ~R~-th\v~tY: }\[;;:w _-r~:r~.ey. 

.!'rot. R. C Brink::r, whc; is on a ~-;•ar\ kav,• of ah<~nce ·fnm; 
:_}.~{:' r:·nlv::r~.t~Y of I·IavvaiL ~s ~uhstltut:ng for ProL J..)s<;ph A .. 
V/i~(· in t.h:": (.!· . .-i·i cn;;ln;;~t~ring dej:•~1r1n1ent. t~1·.nf~-:~:;.n~ ·vv'i::.(: ... ~::.. -now 
h';.;,.chintS a1 th::- Na\;al Ac~df:n:_)-' ~n :\.nnapobs. l'tOh:s~or ;_-;nnk~:.r 
t:u:ght. at. tht": 1)njv(:rsity bc.f.cre going- to l.f.3.waji_ 

•ip·:~·k.n the -fr:rri.:er ·!ah rncchaBic of the ex·p(TinH:·ntal f:'ngi'lcer~­
:x:g ~'~tation. !~ B\)\\. a fre':'lunan .in rnt~chanica{ ~~tig-in{~erJng. l·fe 
is one -:::{ th{:' l;(:ry ff~-...v 3:r.::::~hn'.·.:n 1vho h;:-~::--. :n \-\;1f-:.: and (·hl1dn:n. 

{\.nebtT: ()h;o:.1 ha~. b~Tn apr·ointcd at: i·n:~trnct.:.-=r .in tht: e.xperi.· 
p·,:--n''al ''P"'H't>··)·tv 'i'lt.ioJ: H_;,, time ·w\!1 he. d)vi:kd I.J;o·twe<:n 

!,~:::~)~;::;~~ c }/I~:~~:~'i,',;l·~:.{~~·~r~!;;,;~;;~:_;.:~:\~~:~'J~.~~~:~il hdb for the Minn<'---

Women Convention Delegates 
Tour Institute 

(!n Thut"sdaJ .. , ()ct.ob{:T 31: (ht: \~;onH:n attending the Ft~dcra;ed 
\-Vo~rJ{:'.n\. Ch;hs oi· \l1nn~::~t".d.a C(;r::o;·:":r.:tlnn in I'.-1 inr:::·::q~-~·~li~. v.,:f~:·e ':':t­

tenained at a t.ea ;;: the Cnffman .:v!emorb! l'niun. Pru:o.::lit:g 
t.h(: tc~t ~h~: Ja.di('S ~.,..,,f:n: ta.kf:n on shc·rl 1our:~ throngh ~'l-u.:: l.h1io:1 
and. the a:~r onautica} and ;.n~:c};:.:u1j:::.:t1 i::nginct·rir:~ ·:h·part.:n::nt::.. 
Erick Schor::;:t·:.!t, Stettler Qni;•!, and Hoh S::xtnn had chargr• cJ 

;:;~~:, l :~v'~';l;u;~,\!,~; ,;;::~ r ':::;,;~~~;~~:-:;;_ ;r;':~·· ;;;':.,;:::~~;, t~:::;h;,~:~,::';l ;!:;~·~;_.,; :~~ 
ti:_'!n askin~ t::H: lo:~g-i~!at.nn:~ to appropriah· the .ft~n:-1'..: £or a .::H:W~ 
u1cchan.i.:.·.a1- t-r:gix::-:tring building·. 

Professor Bryant 
Publishes Book on Utilities 

John l\L l~:·yant, p-roft::--sc·r of ~h.:rtriG.iJ t·n~:j!.H':>::r1n~~ .. ha .. :-- n:> 
<:<:·ntly b<:·;;·n brm;ght_ t.e: thr: fnregrc-.;m,l in th:.:· publie utilities tidd 
b:v the vr:f;hsh:ng of his hot}k . . Elcui<."n(~· o.f ()'rdity .l?.d-h' .l)tfc·Y~nin .. J·­

ti<Ht. 

In t.hi' h;;ok Froit:»<H Bryant :.:•JlbJx,:at:.:·:.l v,-itl; ;v, r. R. R. 
Herrntatm, c;{ t.ht Nc::rthem State> F\;wn Comp;:ny nf Minr:c:~ 
~_poJi~. to bring 1o:th a :.·.r:rnpich~:n.sive ~nn.r<.:·y of the proh1enr:' 
t~nconntercd in e.tiht.y rat;:: deterrr.:.ino.tJon and a ~vdJ (n-~~·.=u~i·l.f:d and 
thorul~t~l) .fonn~Ib.ry .to~· tlH:i~· ::.<>Jntion. 

The· k,ok deal;. with the proven :;.nd ))rank:::.! probkm;. in rat\' 

;::.~~~;;~g~nJ 'c,::~,~~:1i:::.i;',:~,/:~;,':i~:1~;ld~,~~~ ;~:~/;;~-~'~:~;J(:'~t1: ;;~~~to;::~~;~:~ r~;: 
prohl:.:·n·,,.. · 

The book 1:"; ti.nH:iy: thoroHgh ~u;d is ;~ v;3hlabl(; a~d :<) tho~t~ 

~~~~~\~·~;~;·,:" i :~o" ~;: :::~~l:~;~:~, ;~~,~~-r~~~;~a lr;;;;;;m;; :~~;,':~t~o;:' ;;•,r i~'f;o~~~~:~::; 
Bry;mt 



AlUM 
George JI..L Albrecht, :E. E., is a mun~ 

t,er of tile linn <;f .Fn:ern~H:., Sv,·ed .. ;;nd 
AH>rr:d:t, P?.t<:nt La'N)'<:r:; of Lakn.<,'U<>d, 
Ohh 

Guy N. Bjorge, M.:x,es, is genera.1 
n)anagf-r cJ th~.: Hotnt::-;takt~ }fining 
Ccm}·cmy d Lead. Sc:uth Dakr,t.~;. \Vith 
th<~ ~ame <:<)mnanv are Nehmn E. An~ 
d;~son,, ~.E. :sz. ·,~nd ~larenc~ Kra.vig. 
11-BH.:'_:; 2./~ J1S:.H>::f ~tr:ctnr.a1 enrHH:('t 3:nd 
.~ssi~.tant a:Jt:~ ~;uperinto::ndent r(:~.p<;<> 
tivdy. 

Rebert W. Ac.kennan, L.E, ;, dis­
t:·!ct :;;, hk ''~lp<Tvisc.-r i<:>r tht: .. \rnu inm 
]"'~~tepho-ne (>):rnpa ... rJy ~=:t I ... ~J:c\vO~H:l~ ()hii.). 
~\fr:s, _/\~:.kf:Trn;;xl i~ tl:e ic~nn~::r .:\n~:a 
.~{ar-;c .L~tn~tk<un~nf!·, ?<·:_1f~.;ng ·zg_ 

Theodore T. Budrow, ('h. '28. Ph.D., 
3::. p:J.ten~ ;.nana.ge:: ior th<: H .. ;:IT:d II. 
CheEJic;t;. o.lcpartm.ent :A the du Font 
i'lant ~H N;;;g:ara F::dls. 
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. Robert .. W, Helbig, ~Iine,., ~; '"'?rkin,:; 
·:·('!!" the t n:anl<:r.-..: :->acx.ag~: ~ .. ::.at;u.t~H:U;.r~ 
in-": Co, of 0.< k Fad,·, I !liw>i,., "' a :;a ks 
r.•)·r r<:~,pondent. 

TLe stork v!.;;.ikd Mr. ;<nd Mrs. 
\\'iHi;Hn n:. R ipkin :.:n ~;q.>t<:'Elbcr 2, tn 

~~k\~~':';;!:!;:,1': ;::;~~i:~ye11~;,;:~~~(\:~·:~~·:~r:~;r~ 
v,r;;i_,;d, of C!:\::a.p;o, IHinoi'C, 

Howard H, lliL Baker, Aer•.J .. ha;; " 
posit.im: a,, L<yo:.lt <lrafUman \Y!.th the 
'\/c.hf~ .. A::::craft Cornpv.ny at :Do\vnt:}"1 

CaEfr.:n·,ia. 

Ma.~vi!; N. Abramov!ch, :E E., . is . ;m 
f:lf;<:"tn("ai !E:;l;t~ctn.r ;v:th the Curt.ts~­
\Vr:ght Cl,rporation d Clifton, New 
..T ,-:.r:;e~;. 
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NOTE 
Hem·y 'IN, Anderson, Ch., b umtin<;· 

irsg h1:~ st1H~i{'~ in t~ht!nistry ~1:-:; a ft'-Hc~v\·· 
sLip 'C1ud<:'llt :_.t :.he Univ<:r';ity of Cali· 
for:"'1a at Ber1.;e1(y. 

John T, Barber, C E., ;, .:n :;;.)uth 
/~rnt;r!ea a~_ ')>art-~:- chief~ fo~ tht: __ ?<)con;.: 
'./a1.uH.n: <.hl Co;np;::_;ry Jn t ar~~ca~;. 
\l-.:::neZl1!;la. 

, Vernon G. Slw~an, C~·:Y .. ,_ \~ ~ d-,e;n­
lcal <:npnu;;: emp;nyt'cl ny tnt ::>tandard 
Oil ('i)mp;;ny uf Jndian<J. 

Lee J .. Thorns< . .m, 'Mi:~~es,_ i_:a'' •.. been 
!ransferreu to Corpus ~ .. hn:;!!. lexa,:, 
hy the Sm: Oit Company. He was mal·· 
_::ied April 12 t:.:: G,;lden Cartt·r, :; !Htivt• 
T<::x;m, wiwn: lH; Elt't while 'Ciati•.-.r:ed ir: 
Kilgon,, Texa; .. 

:Homer S. Anderson, M:ne,o., !;;. m:n<: 
:;hift ho;;s fo:· the N <'w Y c,rk :;ru.l H<>n­
<ltlr:.:;. Rr.>~aric. ?vfining- C<,mp;:,ny a.t San 
Juancito~ }-londura~,, 

'40 Harry E. Hillstrom, Ch. F.. is r:nw 
assl·::tant plant Hlt:'iantrrgi;.:.t fo·: :be 
l\fagn~:-~iu;r: Cl.)rpn.::atJc~n or CJ~~vctan•l: 
Ohio. 

VI. Thomas Jackson ;, \\i<):.·kir:.g ;;s 

an t·ngineer· for the P;;rk,;r /\ppli;;,r:>.:<' 
Co-:npany, C1evdand 1-h\ghr.;., (}hil<. 

H. N. Mahle, tn.;hn!cal ;;pprc·ntice, i." 
empby;;d by the American Steel .<:!'! 
\·\fi ;'e (' •.>rnp~u.:y ( N ev,:bur~d~ \V~rc 
\\.i"nr k~) ~n ('iev~:Jand~ {)hio 

Howa.rd G. Neison, pro<iu<:ti•.:-r: <:ng:i­
neer, i:; no~r hvix:~~· -;n CJ~~ .. iela.nd} ()h;o, 

R<.3bert E, Stranh, of Dubuque, :,,w~<. 
i~ JJCHV etnph)yf:d in th{~ :&ri ete~;rology 
I)cp~;rt;r:x:nt of the Pan-~'\nH:ric:=:n /"~·;;-~­
'N&.Y~~ }Jono1uln, llav;~~ii . 



~r t-1 E f I F ·r t-1 
COlUJ'I\~1 

By Bruce N. TorelL M.E. '42 

O><LY JN Tin cos-< l'I!'-if-::3 r.>f c\ combi!lation tekphum' {,;;oth 
.u;d dr,thc:; dosd such ;JS is the un>pac:inn;: Tvo-!N'l-Lw; oihce 
nrn1d a tortHn:'d rnind becon1e ~;c~ narrc~v\r as to ::d_t{:'H1fH t.h!~ v·.:rit~ 
tn~~ of thls coinrnn. \Vit.nf;;;.:-:. hf:r<:tqforc tht· ouiy ot.vioH:; n:m· 
e<i}; for this r(:gre~tahl:: :;!a.t~~ i:; ~H: appyr,pri;J.ticrn -fe:r a nt·v,: 

;~::;::;:n~m~::;:,~~\t ;::~n ,:~o~-~:'''i)et b; x ~~::~~-~1 ;\'k:;:,:·,:~j,:~~. ;;~! f;~t,: 1 "~J f , ';;;lc: 
'TECH ~<.;.-I.ni;, \V{: ">,.\·ou1d ol' ('Ol1XS<· rt:~tuir.:·: ~;uti-J!:jent 1oung;,:'~ ·ff,r 
th<~ <;ditnriat ;ctafi, ;~ rail for the hu;;ine;.s st;;ff to ](·an UjHJH. 

bov •. Jjng al1:-:y:.,~ a g1n~~h ~xu1iing xaUery, hiHla::d f<)Ol.n .and a r::a•l-
i.n~; rf;otn ~~·;JJ :;t()cked \Y~th 1.:.~ .... .... aht·ln-----Encyc.ir:p<~d-1;:!:~ (:t{: 

::~n:\,~~-;t t;1;J~'i,:;;~;~, :::~:~~;let i:l~,~~:? ~:\-;::r;~l;;~:L~;;· ,~:ti~·~:lc·:}::'f;:~, r;;·,;th 
• ot • 

:~tTH },JOfWD) .A('TlVITIF.:-:. as f!a:~t::·int~ picture:·~> t:;nt.h·dy n>­
H10Vt~d i rotn "\':t·li--\~·olfnl l.!;p·;:~::.. of a !naP·:~ Hlaga.zjuc ( \\·c ~:uJnn::nj 
rnnst be ~ . .o <.~~H <:ful ahcut •.>.>nlm.t·rc.iah} ~u:::J t~:-:a~: ·.-) or: (•nr p1ti­
hsBy 1 e\.v :;qnan:~ ft·et :;{ v·.:an, nttd no ionger ht· (}l.n- ~o'!:: s:;:..H<.~f:~ 
uf ff:(:f(:ati<.">f:, The ti1t1e ha~ c.onlf: f:;r <t rt~nai-;.;sancc JH 1h~~ V·.:c~rid 
of ~;~!OrL But hf:ff>rt g')ing !-~ .f.ot1i YO\Vd -fnrthf:r J h;:t·.-tcn ~o 
c_nr1it fn;H1 the folh.f\Y(-r·.; of. both our old and nt'.\\. lnd<>•:~r :·~1K>rt:~~ 
{)t1r haiJo-.. \'·ed f~c_ht:.-:r and HH1Ch·-c•v,r('d t~u·~Jnf:::.:: . .:nanager. For ('_ 
'\f .. ~\~rue ()b;;:n>s dru~-= J·~ tf)O too ~d~s•Jr-bc·d by pond;:~ring <)\Tr St!Ch 

thiti~~ a::. who the H...... 1~·-;aght a :.:hGC(lLH.c h~;,.r \V~th ;1 1H:g­
ativl:: m('kd or v.•l:y :lid l "-"'·t:r ,.end Camf·hdt over t::: c:;lkct my 
nJai} l'.n· q1Gn: sp~'dficaHy 1 vvhy did :\.nn hav(: t•; u1cntio·n i1!:~·;n1nJa 
:n hu ti·Jl<:. 

• • • 
·rN THE !Wf:C;<; d ;;pon hi::;o1·.v v,·i.ll gn th:; namr:· nf John 

'~•-'>;·l-\''l'" '''i-r • Kid F··e'l•·i Un the wnr"! day of Ja,:_ wed: h::: 
};;<~1·:~{~t·C"··.(.:~d~l;~- ~H; .:p~ t:f:;1.t'iXn;t; fr11jt of hi.:-.. ftrt1k bn~in and h;:; 
labnriou~- ~yHahJt' i1y ~yH~th1c~ rc:·ading- ;;[ Jue (~lug)~, Hc:ok c•f 

J,',:~:j::,;~.;: ;~;f;H~~':i':l !1'.~~;::}al~i:~!::v};,~~;~i,:;;,;;1l r 0fi1(~;n ~::,t~-~r;:;::'t; · i1~<: /::jl; 
of tht~ 1.:: :·g-=~·--l ~.ci:-;~;c•r::. a \·a1J.ahk·; ?.. a pi':\:•:: o-f pat~cr :_h,:· ~.~J:t n f 
V.-'hidl ·varie:; inv·er:~dy ~==-~· his inrH .... :-.:nce; 3. a <.~hair, \Vith k~.s: -:l-. 
a t..o.hlt a·l::.,o \<-:hh: 5. a v•.:1dt~ opf:n ~.pace; t·. a p11bl1c ind(:rnr:ity 
i>C:-1~cy; 7 ducun"Jf:'nta;·r~ .. - ev:d<;~nce fronJ an ~::ppr<'>\'fd ~·::_;.: .. :hiatl·i~t 
\·{Jth~hing iot hi:; ~:<rnity. 

'The partit·.ifJ£tnt tlr st gr~~:;ps the ~;.:i~~("l: :-:. f;rnd_v in or:::· ha.nd and 
p;;_p(:r in the· other Ht.' llw:l climb" (,n chai:· and :·rc·m c-h:tir 
h· !ahl~~ Jn tv-.:<:> gra~..~~::f.ni :;!cps 'Thn.~~\·ing ; lit: pa{~cr into the 
;;:_ir and si;:nU{tatU::~;-a~ly JHHtJerjng a_ ~na~~1))' r\fuhannnedaJt ~Nal- \.T)­

hf~ \Vith .~n1Jt".h ..,,,Jgcr and ('nthH~~i;;.~tn> attt111j)t:; t<.> se\Tr ~"!-H:· pa-­

per into a:-; n1a..n:y piet~t~" {.~~ pos'3i.bJ,~ be-fc:rc it~ or !hey Jf (1r::~ 
i:~ fo-rtunate:·, r(:ach the f{ . .-;('1"!. 'I'h:: ;-;;_·•Jrc o>nsi~h c:f t"l-H:: r:urnh·.~.r 
of p::;c·es on thf: Hnfn· af!(:!' th(· r<uii{.~ipo,nt ha~. ~:xh~!U~t:":d all 
po~~ii:JJitit~'- ~fh1s Ht.nnber po~lti·v::t_,~ .. fXfh1<.h~~ any f:ng_ers, arn;~. 
r:ar:-:., or rnisceHaneon:; tidbit~; (Jf t'ithf:r p;;.rticipaut·.- r,f :..,f.":T1a­
t~)J'~"i v,·h1:r:b .:n:::y h;t vc lw~:OHh; in\: oh·cd in t}1t~ cnt_tjng pr•;("CS.S. 

• • ot 

LET }T ;-.::·ov~· HE .AN?~(~t:r·.~('El) iha! thf: '~'..-rtt(:r •l • .-a~ f)fH:' :.of 
the last t~) :~f:f~ nur hn~.iu~;~:;:; rn;lH~·:~t:r whu1 he ~t:g~~·(:r:-:d forth jnto 
the fT!J-::'l wirliery hJa~h-. or: the af.ttrnc.on o::f l\tr:~day, Nc•v. 12~ 
c:ppropri;;H,]y \\·hi:,tl:r:g, "The Bn:<:,::: and I." k' L::gir: a ;:('Vt:n .. 

mik trd<: \;; hi' httk cahn w the i)zark>.. Anr on<' fiwhw~ the 
ho-dy ph:~~:;~: reiun; !Tt rn(: d~~· he;nHifHi scarf !t.- i·~ --.v·::::tnr:g ·-after 
f('J11o.J;·in~t, Ul':' ~hing i;· i~ t·!1:d. :..trf>ttncL 

• • ot 

TEAH.~; Y1:o.LL f!·c·n; thf::-=.c v\·;Jl hag-xed :=Y'="' tn f! .. ;;ir nf :Jw :-:.;~d 
Y>I~~~-b~ ~; 1 Glk \\-'i1Ji.arn CarnphtH. thf: C.onn·iile t1.-::~f: ax:d ..:-:x -lHIJn~-;r 
t·oh.tH!I~.i~t nf tJ;e ·TEt.fl ~~o-l./;c_ 1! i.s wh-;::-.fi{:T':'d :1:·oun<l that he 
Jo~.t hi::. ~u;:-:~: ~}f J:.nrnnr at a rev1val rPecting ((If '\·a_-;.; it hi~ st·n:-:e 
~~f snH~U) _ Co.incident \vith thi~. s::-,d b::.-re::~\/f.:fi1<.:nt corn<~·.-. t"i-F:' n(:\v~; 

• • • 
. Ail fh<tr:?·tt{·-r ... .; or._· s:n'rti y d;:fir:'t:·i"il afld :u:y rt.'f'cr~.·nre to a~~:•} 

f~;:·rxon f.i·r.·iH:J- mtdi"UH1, 01'' d(::Uf, i-s f'JU''(·(-._: .Jr/'1'-iNh'ntaf.. 

COME IN AND ENJOY 

OUR DELICIOUS MEALS 

REASONABLE PRICES 

UNIVEBSITY COFFEE SHOP 
1327 4th Street S. E. 

Te~h o-Log 
g.~;_ n.tJL OmJl:.lutJL 

]JZXL 8JJDIL 
tBHL-

From it you can learn much about 
engineering ma:te:rio:ls and machinery 
-and who manufactures them. Reli­
able surveys show that engineering 
students are generally poorly informed 
on this 1aHer point 

National advertising appears :in THE 
TECHNO~LOG specifically for you-to 
acquaint you with those manufacturers 
who are important in their fields. These 
companies realize that YOU are the 
engineers of tomorrow. They adver­
tise in U1e 23 .publications of E. C. M.A. 
{Engineering College Magazines Aszo. 
dated), because they know they are 
maching the most active future market 
in fhe profession. 

Read 
MINNESOTA TECHNO-LOG 

one of 2 3 members of the 

ENGINEERING COLLEGE 
MAGAZINES ASSOCIATED 
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The Gay Nineties at Their Screwiest 
in Thornton Wilder's 

The Merchant of Yonkers 
presented by 

THE UNIVERSITY THEATRE 
Nov" 14, 15, 16, 18, 19 at 8:30 p. m. 

WISE 
F:H. MILLER 

.133~ 4th St. 8.:& 
MinM&l!*ll$, Mhm 

ENGINEERS 
Preserve Their Notes 

and Reports 

Have MILLER 
Bis;.d your wont books--SOc 

c.nd 1.1p 

Not*~ and R·:<portl,;-ll(k - up 

Theme& c.nd Thes"'"' $L25 

IIAlVTIN 
T 

Photo Engravers 
Photographers 

LEAVE IT '1'0 THE 

LUN 
PRESS 
406 SIXTH AVE, SCU1'H 

Lf\UGI-1! 
If s Humor 

By Ralph HiU, Ch.E. '41 

J~:o::rt~':-: }:ov.:· jt_ happened. \\~<: w·~·:n-: d·.;ing ~~\h:s ~~·Drk for the 
Black Sheep \V ocd.t::n ?\filL. c\h.vay~ (>H the 1ookont. for suo..~ktr ::. 
or ~\·h~~t h~n··e you~ \V{: ~;t{.dkt~d ·irn .. o the l':E('B:N"P~l.AJ:~ oH1(<: and 
r.t>nftonthi tht· <:dit(>L 

"\Vunld \·uu hr: \nt•.·n~o:ted m smnf coar'~ yaxns ;·" w<: <J."K<:<l, 
r,utting forth our hu.t lim~. 

:~Snrt:: t<:H rnr ::.brn.e.~= said Hon, F .. fL v\·tth ;~ v·:ild gh.~~\rn in h;~ 
;;:_yf:. \Veil~ v·.;tjr:;t led to v.;or~.t, ::.n hen~ -..v~ an::, i\ithc,ugh "v,,e)' 
;;:xe only i.)ne f.>:::·::.<"Hl, 

11 \Vt:~~ V•/1H })(· n::.cd, :;inc': v,·e ar{~ h:adi;.1g ~i 
dou{;k 1\fe. 

* * * 
They !lily l! hug is energy gone to waist, 

{)nee u_tH)fi o. t1nu;~ a 1c·ng> k}ng tinH; a.gc•. ;;~vcn bt~forr: Hoc·~=~~~-.. .. t~lt 
·~va:-; pre~itlent, the fuHtH\·ing int"Hk:nt C>(;<..~~.J~-.red at a dov·:ntcn.-.·J~ 
']"'akea~.v. l t w~\:'. bte i.t1 the night, ~uld twc, ~;tude;; had proc.~eded 
to gtt pta:~tered to the cars. Hefc·r~: lorJg thf:y ·wer<: -eng-ag~.J ir: 
hc~1t.et1 verbal Cf}rnhat at. c·n<· t·r.:d of the bar. Th-=· bartender-< 
;Utt~npting- tn qt:iet the pair·~ ~;ntnh:red ovcr ;u:.d ask.hi \vhat 
t hf; tro u hl e \Va=', 

"\;VcH.~~ :~aid on~~ of the drunk~~ "Sc~ tho,t bug· tH:: the har ~,,. 
"H.: ";;ys that if:• a c<.>ekroad; and I ;.ay that it\ a h<;d1e, ;nhl 
...,.,:./rc hoth ::.H~·e that \vc\·.e r~ght.n 

1''he f:m.rtcnder. t~~ctfuHy took a iong) cJo~t~ }ook at the n::;ect 
an~i d.ed;..~rt~l\ "Boy:,;, you're t•oth .... vrong. "rhat tht~re's .a I .. ad:.?­
ht;g.~~ 

\Vhid: hrr:ug-ht 'forth !he: exc1an~~::tion, '(C~od> \vh~1t ey<":~1ght r' 

EPITAPH 
Hen: !i.e the bones of Sally Brown. 
For her death held no te~·wrs. 
Born a. maid, a ma"id she died, 
Nn hits, no runs, no errors. 

T·hi~ cho1c-e hit w~;.s ov~;rht-.a:-(1 at the h;;.Hronn::. of the nt:Y{ ·:H~;on: 

T'X'J feHo"'''· whc, h;ld just ken introduced, wen.; talking. 
Fint fel!uw: \Vlw';, that homdy gir1 nll tht·re neat tb; bnd· 

:o:awl? 
~·e(r!rHl f.dJov~·: (}h> that\; my :sisttr, 
F·ir:;t fellow: )';,·,, I don't llH:an tllat one. i m<::<r.< th~ nnt- >vlt'l 

:.he plaid skin,. whc bo!.:s 1lh: d;f v;a:; hf:hil1<i the dflm wht·n 
looks \v·crc p~:SS:";d c~Bt. 

S::::oud fell·:)\\.': Th~t';; my gitl friend. 
First fdb'iv: Boy. she 'tHe GHl cbnn;! 

* * * 
Mother: Have a good time at the party and be 

a good girL 
Sweet Young Thing: Make np your mind 

mother, 

* * * 
We asked a certain sorority girl what made her so 

popular with the boys, and she !!airl, "I give up." 



Wit 
or 

WIT OUT 

* * * 
Fanner: "And how's Lawyer Jones doing, 

doctor?" 
Doctor: "Poor fellow, he's lying at death's 

door/' 
Farmer; "That's gTit for: ye; at death',; door 

an' sun lying." 

* * * 
H\Vdl, rny sun, w·hat did y•.)'J }earn in Sund.=>.y ·.:chf>(.fl t•Jd<tY (' 
H\Ve lea:n!:d aH ~~b'Jt1t :1 c.ross-e_y·o.;~d hear." 

"Yc~. ,:ir. n;Hnf:d Gladly. \Ve learned :; ,;,;ng ?.b<.>Hl hi:n: all 
::born •(;J;:.dly~ th<· rn.·:~~- rd 1,.crl:·.' '~ 

If the devil lost his tBil where would he get a 
HCW one put Otl r 

At any joint .;:m seven corners, where the worst 
of spirits arc retailed. 

* * * 
r>uring a \ .. tr:.,.: Ve·Ct day· aft~:r a lonr:~ :~pell nf dr(>Hght a f::~1Tner 

·.,.;,·:.;.;-; heard to -:;.ay to a friend: "An h~}:..tr nt thJ·.; r·ain \V H do .tY!Or:::· 
gond 1H fp.:c n1inHie~ than a :nonth of jt \V•Ju1d do ~t any t'!th(:f 

t~n1e.'' 

* * * 
She isn't wild, anybody can pet her. 

* * * 
\Vhv ;, a w<.>man after a pa: t.y like an "'""'"'" ~ 
Sh( ... can't gc~ off v.•ith~)t"Jt a hr.~au~ and she is ;1U n: v, qul\..'f.r tiil 

~he gets r:n<.:·_ 

* * * 
He: "If I should attempt to kiss you what would 

you do?" 
She: "I never meet a.n emergency until it ari$Cs." 
He: "But U it should arie;e?'' 
She: "T'd meet it face to face." 

Cu~torne::: "fs1t. ('USto;n~Hj. to tip the \\·a'tf;f in th:s re.Sfd.H.rant?'t 
\\'aiter: "'vVhy-ah-y<:::<, sic" 
C1lStJ."lfHC'f: ... Ihf:'n hand rnc ~l. tin. rv·e \Vait.ed thn::t-qo;~rte:::. n: 

;,r: hour f,n· t!n t >.teak I onkn'<L ·. 

* * * 
"Give me a sentence with the word 'Rotterdam' in 

it:• 
"My siste1· ei. my candy, an' I hope it'll rotter dam 

teeth out!" 

------------.--.-.-~.-~ .... ~~~----

Engineers-
Visit Our New Store* 

CorneH-Dubilier Capacitors 
Jensen Loud Speakers 

Webster-Chicago Pltblk Address Systems 
IRC Power Win~ Wound Resistors 

The new and improved "Sky Champ" 
Audio Disks for Recordings 

TilE LEW BONN (;4.t .. 
"'1211 Lcr ScrUe Ave,_ Minneapolis 

506 Robert St., St. Paul 
'------------------~ ... _ .. __ 

''Your Campus Photographers" 

1321 S. E. 4th St Gl. 2255 

FIRST AID IN THE FIELD 
Some day, when you are in industry, thing~ 
may g<.> badly becaus-3 a tap, a die, a twist 
drlll, a r>~.amer or a gage isn't doing the work 
it &bould. 

If !iUCh a dJ>.y r:omes to you, rem<.'mber this: 
G.'f.D. Greenfield, th<> wur1d's largest manu~ 
facturer of thn;ading tools maintains a force 
uf ~<.>m<.' 40 experienced field engim><>rs for 
just such days. A •:all for the "Or<:enfic!d" 
man will always help. 

GREENFIElD TAP & DIE CORPORATION 
GRUNfiUD, MASS. 
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ARE YOU A t/llUUf-
If y•.:>'i.l l~n·e ,:;,. hu~y- mo.n1 y~)U ~an 

:':5Vi! rho:o.;:: by :-st:::ppi:1~ l)\'er t:-: 
<.m:· c·.:-·nven~o:ntfy l(H';at<:rl xt0r::: 

f<:r your o.:.Jvth~ng n.:::e<h. V.fe: off~r 

-~'<JU nz'iio:·:o-.?.U.V· knn.wn, qu::s~·hy n~~r .. 
ch?.:ndi~<- $Ud.: as BtY.f ANY and 
StLK(l:LXNB: ~od<W<?.r, ARROW 
and VAN BUESEN ;hi<~"' COOP­
ER ow<'>t<>rs, M U NSIN G and 
COOPER undervf:::ar. l?·rr:~:~R­

\VOVEN ~nd :r .. :'OJNSING c:o!:k:=.~ 
NUNN BUSH ud EDGERTON 
::~h·:· .. ;s, F:x CON\tE:NIENCF.­
~QUALl!Y- ECONOMY, p>t·· 
ron z<: th~ , , . 

MAN? 

STADIUM MEN'S SHOP 

Oak & Washington· Across f:rom Campus Theater 

In appreciation of your patronage 
we are offering you for We a: 

combination 

KEY CHAIN 
and 

DRAFT CARD HOLDER 
\'lith purchru~es of $1.00 or more 

SCH EIDER'S • 
CAMPUS PHARMACY 
500 Washington Ave. S.E. 

TROJAN 
HEADACHELESS 

S FETY 
DYNAMITE 

the only sure protection from the 
ravages of Dynamite Sickness and 
Headaches 

<j.l \n<:<tl~-~ I'd. inn. 
58 ~<l~~rs St. 

S. R. BOWEN 
Manufuclur~r· s Pil$lributcr 

SUPERIOR EXPLOSIVES 
M2:::nn C:!ty, l<:. 
Fir~t Nar'1 B1cis. 

ALBERT GAll 
Assistant Professor of Aeronautical 

Engineering 

~h' WENDELL WILKENS, Aero. '41 

/\ ~·f:•.)::~nt. :.:hki1tion to the df:13art~nc·rn c~f .:;;.r:~·:..•na~Hics 5.~ 1 >n:~­
f~·::::::.r>r i\!hcrt z .. ~~r!J ·-;,.}::o {cr:"l!<::~·l~·{ wa~ :~ research df:::·;~nt~r nt~ 
tih; no~· fo..tr:on:~ .:\1 ~·.ss<·rsch1:1itt {:$[.h! ing p1ar:~::. 

PffJf<:·~:,;or (;a:t -~vho 5o1n{·d th<·- fa.cnh:_·{ thi::. _faH \\'O.'"' horn a::·<d 
~pt:Ht his ehl1dh(~:.:.·d Jn a ~.n:aH ,.·.i.Oag:t: Hr~;,r f{;;x:ovt~r, C:en~1~u;y. 
H t· aUt:rHleti th<· lt;s~it1H(: o-f 'f\:· ... 'btF}.!ogy at \fHnklL and in ·1932 
!:" was gra<lv;:.tr"l v,·i;h ~~ ''LH PLO\I- i NG E:<: i. EU!<'' \'·hid: ;, 
11;c ':'f.tnival<:nt of ~n:•· .\.L=: ·:t.eT of Et1~ineerin~ d~:j.;!"<~C. rn::. fir:·! 
po·--ition \VH~ \~·ith thf: .Bav;trian /~in.:.raft (~~n~_pany, at /\Hg.sh~1rs, 
~ .. -..·h{·;·e b~~ ,,...,:~~=~ a ~k·s:gn:-~r :::n.d n:::u:-:·t~h cngi$~ee-r nn<kr ~tF: f;;xc:oth 

:Profe-::s<:>r :~v1:·~,~-<:r:=.t+:fn1tt ·v.chc• -..-..:a::. chl~:f (:n~·in~<.~r f(n· t.l-:?~t co1;1~ 
r:any: Hr,· t~diaho.rated .in hdpi1;g t.o hniid the_ l\!<''<,;:~·s,;h:x:itt 
f··~~3};~":)· p::~'"H·· -.;~·hlf11 t<Yl~, ... :, -:-:.1(· n·v·1.~hc.-:-le n-=· tt,•· \·~r.· ·~·~· 
/~~·;c~. ':-'- ! .. S;· .. {~;~tit ac··~<.~d ;;:~ .. ~h.:.;· c;~r);t(:rt~ .. ---~":{t.i: P·r;·~fe-=~;_n·. :~-1::~~=-~·l:.·. 
:-{:in~nitt Htnil htt(: .in l93i). 

l:h;.tikr: ::f t<a::ei n;k and ;o:r:tir:.ij<ti.i•m r>f th~ u,ming \B:- ,~~w·-ed 
Prnfe~-.;or (~;~d ax:d h;:~ Linlily ~<> .l:::~a·v-e (;t·rn!ar~y in 1937 and 
(on;e to t1w Lniled Stat<:s. Th.c:i. :;m1Hn<:·r hr~ h<=<:<tme a "'"·t>ln:l: 
(:n;;~rH:'{;T v·;11h t'llt:. c:ntt<:d AJr{1ne~.. I-Ii:;:. v\·ork C.;)!")~,i~~r:d (>f ~o1vi.1!g 
~:.;:_r·JdynaPl!C and .... -ihr;tticr~ y>r·:';b1~~n~~ :fer l.ht· .~id1nc. 

/\ yeox later ·h{:' pn:~~t'l11('d a papf~r hefort the annual ;~a_cjfi;.: 
coa:d tnet·tff:~~- u{ :h~: }u-.:ritrd.t~ c~f t\<~ron!-n~r.i-G~J Sci('~~re~. on th:.:­
"i;:Huen~-:<: o.i ic::: .. \.t:.o.:.n:~tioHs en .\·;q;l~tne !·\·rfo::~n~uH .. ·c" 'Th~~: 
p~q~·.:r ai:'.o.: ;.3.pfj{'3.rt·d in th{:' .f;;~<·rJ~(Jj of ./}(f[(H<l<.t..t£td! S~·ir.:t~(('.'< in 
N. o.;Ye1nhe.r 1939. 

I-1:1:-; \-'a;·ioH:"' .::<:.sear(h :~~ctivitl~:~. led ~o hi::-. d.evdoptnt·n1 nf a 
meth:Hi of .:Jynan:.ic<lly baianc-in~: pr<>pelier,;. Th:;, i:; being l:S<:d 

;>i~n 2n it::; d tl;;: : ~;;;~:~~::: ~~ ';~ f 1i:/,.};i:;: t;:~;,~ ~~t/Y :~~ ir;~;~i',::.t ,,1,~E't :J: '":~~;-:: 
jt~:.:.t t~( tilt' Er::}{.lneer;tl~. ~~nd ).:{;tin1(:tE~n<:c fHrx:tinx of thf.: ".A1f 
Tr:u:-.;port :\ssoC"i;;.t$on of )-\n~:::r~(·o.." ~::t_ I .. os An;g•d:.::-: .. 

\L1:ul·y <t' a -rc·~.Hlt of hi;-:; ex:t-nsivt:: n::;;;.f:~u·ch \V'i.)fk h<: \VO.~ 
caH(:d t(j Georgia Sd"J<.n· .. ] of 'fcc-f::.l<>h:gy at ./\.darn:::.~ G<:·o·q.ria.} t·:: bt 
the :\s:'.l:;t;J~lt P:~o!e~;::.o;· n£ .:-\~~J'·:)n<H!tk:~ .. iT: r.ha.rg~· <Ji. tht~nff:ti}.~al 

an~~.~~t;,rl:;~;:l-~..,;:·,,~;~;:~:;;;,i;i;;~. (,f anf\na<.:tic' and n;-:.,;;,n·h it .is no 

'~~';<)f~.d~:r that h.f: "''i::L.; a E-ked tn }uin th(· ~tan: }HTe ;1t f~·l inn{:':->(I{;L 

H ::- !~. i.trJ instnH::tor ~n :\<-rodynaJni:..~.~) _,\.iq:t~anc l.!e:s!gn ar:d the 

J;~:'!~:;:.:·,,'i~~;"';~'~;l0~:.:;;,;i~;;Jeif~::~~;:,;:,::;;;~~: airplane. H ~' io: A,,; 'L<r:t 
)..{:-_ Cail t:"~ applied fnr h.i.' :i:·:;t natnr:l!izati.t,n p;;pcrs, :Hot! k 

;:;'l;\·:r~~~,.;;;:>~~:;; :\,~i.t~:·:,'g::~e;'}~~;~, 1~;;,;3.--t;i~;~";;1 ,~~;:·;';: i;:;,t,h ,;';;~,~: 
;.h<:' GHnt.: tr• th:: t'niled Stat:,;.. Hi,; soE i:, ·;ix ye;u-s l•ld. H" 

1~~:~:;;;~:'~.;.1::;:;.,.~;::-~:l~Sr~:~~-;=}~.ls ~;;::~~·,:;,'~:r:~:~:::E:~i,:;~~,:t,~::l:'",l(:,··,~:~:~ 



OF THE 
TeciJnfJ-lfJj Mt~p 

UNIVERSITY OF MINNES 

,.4f:w"' 
"'I$ 

CAMPUS 

NATURALLY 
y>::>u !':Ire iu!<>r<>~;t~d in 10.-:lnLing wh0t0 you r.:c.n most 
chs<.tply -:~ud cu:nvenis.nlly sa.Hsfy your de;:;ires f..:sr good 
foocl, quc.lhy dolh~;s.. pettM.m!.!.l s<J.rvic~s. etc. 

hl ·!he <:~r"'as d1·d<'>d-m1d >::•f CO:Jxse downtown as 
w"11----o.t0 luont<:d 'l'ECHNO-LO(;. c.dv0ttiser>:1 w}w >:~f0 
0l'lger to <>erve you. 

:By >::lltefully re!~dincy TECl-l.NO-LOG ads and by 
potr<:>ni:.::h~q TECHNO-LOG c.clver!lf!<:rs yo\J 

can b<: QSS'..lred d muxim1.r:n ;s.atisfa<.:­
Hon lur y:)ut tim0 and mon•:?Y­

R0membe:- that the 
TECHNO-LOG \;:; your 

ma:•:;razi.ne - il cl<o>­
;;erve;:; your whoJ.,. 

hNll'l<'>d fluppott in 
po.lrol~i~ing 

TECHNO • I.OG 
ud.Yerli;s.ers. 

~ 

..., ' " ' 



I T';'; b<:-<T: ccnturic;; ::ir:cr: \bh<.>nJet n~'<1gw::d himsdf u.; ::c~o 

· to fhe lnf~u;.rt<:ti-n . ."bee.;nEf: the tnonnt<dn ~ .. vouldn 't c:..·~nH·: tn 

birn. lf :vL:sho.tnet \VCJ.'<~ Jivh!g: tqcf<_ry·_~ h<": v\·ouldn~t ha~v'<~ to g·<_~ 

to ~he n:v.H.HHajn~ th;::.~ 1~> H ht-: V((T<" <:t ,Sh:~sta I):.un·· ··the 

-~e~>)nd Ln·~-(~st c.c~f.I(Tetc d:tul iD ilH~ -~, .. odd ----nnv~· und(T con .. 

stroct;<">s:. ;t: CL:Jifo.::n;;L 

'I'h<~r,~ rh!-~ \).·urkr~; loB~;r:st CGft\.··c:;.:.rr b~~h i:; rnovin;;.:· n;.cr:nH.a!n~-

5,70U,0(><) <:uhk ; .. ;p:d> of <T:ncn:te and !0,400,000 tor::; <>I s;wd 

.:nd gr:wd- ···fnnn the ~;r:)CCS"ing pk:nt. W ;;torag<:: pile~ nun· the 

l)rivi·n_:~r the ·-~<}UV(:yor bt~h ;:sn~ (~~~n<~t':iJ .. Eh~c~1~ic nJotor:, and 

cor: :.red:: thor-cd.t~·hly cho::k<~d and :<:Stf.:'d hefon~ gtJi_::{g: OH rht 

.1~)b by y;_y:.;r:g :~tr:dcnt engineer;; ~aking the ($-E 'I'e::..t t~·fitn-s<:' .. 

j. ;\, Jf.:.r.k:;nn, V;L Pc>ly, In:;L '00, and IC F, .E.:n<?r;.nn, Y:lk, 

~nr->~. had c.hargt~. of ;,h~ <~ngiu<x~rin~: ;:~:. Sch.;~n~-:~~u~dy~ ::nd 

A. V·/. )(Ioody: r;·_ of (::::dif.~ '":){;~ f:.-:ilc( ... 1\:cd e:ngio<X:r·in.~· (H"j {}"t(~ 

JO!J. ~\H thn:-<:- are f.:'."-;.··:'1\~~tnl~-:r.:.. 

SUPER ST'REAMi.JNING 

I I\£ fbi.s tmxJer.n a_g'C practir::.lJl)' CV(T\,' BKiMlS of !x,'l.!l~j)Gt'til' 

tien i3 :;tre;un.Hn(~d ·····a:.stD;.not}i.t(~S,. airpl:xne$~, tn:iJ·::~~ <ind (:vex: 

baby (:<:rriagr:s, T:lw dos<:st apprn~:ch :·o pedc<:t stn~a-:n1ining, 

ho.,xevt:r, is probabiy not fcrln:d in ;Hi)' DXF:~ of the for~·~going i"-;tH 

in ~~ ()(:r:.tra} Eh~ctr1c ~tf:~H1! o::.r-hine, -.., ... •her(~ n(!~Z.k:s -rn:j~d. br: 

GENERAL 

G~g engine<::r~ bPlC :"x<:,aYn1ln,:d Wrbin~ nouks t<J a point 

'•'ihrn: they nb:>-:Jd.; ibS !liiif! ti\'U }:x;r C<;nt of the- Ydocit: 

<:n<:T'<Y of ,;t('am tr<;vdin~ thn.,ugh turbine-s. \Vorki!lg" with 

.:_H<X{<~ls~ c·n~;iD('tTs ;:}bout :~fJ y<-:.1r:~ J~·n fo~rnd tht~';.' en-old fe~~i 

iov\·--pn:'~~un·: ='pot::. in iH! Hit :;nT;nn hh~\'\'H thn:~u~~h no>::.dc 

,;eui:.ms. Li.t<:l.'.:l.liy ;wd ii~·ur;r:ivdv they '-'<'<:r<; ''putting th-~­

i1n~er~~ on strf:-anJ.hnin~: rk·flr:Jc.n~~ic:;. N(:o;,v, i11 a spe1:ial !aho.:.·;1· 

ton:, air i;. fe>rc<-d thr<>IH!;Il modd lW.a.k:; at ;: tt:rdlk s;:.'-~'>-"'-i 

{:nun-: than 700 mHes an hor:r} wt-:Ht~ n-.<:dt<mkal "finger~·­

[f .. ~j 1(;r point:-1 of eddy nr (de don }<)s~. ;~nd ;:~n ~H.:.tolnatic Hla· 

t~hjn!~ ;:eccn·cl~. :h~·:· ~Y$HlB~ 

1l:!::;e :~s:.t·c·.arnHt!<~" t(~~:t~;, cnndur:-:<:·d by youn~ srndent f.:'ng$ ... 

B<~(:I':i '\)n ·r:;~~t)' ttnf.te-r th(~ d1r~~Ct1~)_(': of t~Xpt.':rk~n<.·.ed l:":T3f:~inft:r:s~ 

~·i-..:e ff:.(:o.rd~ rl lnesdrn:~b-lc v:dur: in the co.n:~t;tnt ~;ea.n::h for 

.:.H:v<· V<;:ty:f to huild fno;:e eff.lc1·ent r.udJincs~ 

SIX VOICES 

Pf:OPLE ·who !ElY<~ qHa!m$ :lhout bru:dca:;ti!w; prr.>b;,hj,; 

'""'u!d. have tM::::;ed right out if they had l:KTn in the ;;ho('S 

nf Ce<.>rge A .. \cf<-,,c,d, N, y-, St:1t<-: (:nn:m:lmkt' uf the Amedc<n> 

r .. e~~i~;n~ wh<~.tl tH~ hroad(?;1:"·H.t>-d f(•('(··ntly fn~.un (ie.nern-1 Elecrric):~ 

t{~)(·•;:i-:;inn stndlo& 11.t S~J:t("B<X:t:~dy ~ :r\i. -~{. 

f;_J"r th<~ fln;t tin1e 1n history 2. voice '<~'as r.oxd{"-<{ o~~t~r C\'ef)' 

pn-,:.ticat means of V<)k;<: cununnniu:tku:. l\·kad's mlk, ir: addi­

tion to ~~:uing out on the uitr~1 ... ~ho.:.·t--\'•/HV<: ba-nd .:::.c.tnrnpany­

in~ th(~ picr:.n·<~ nn :dn=hion, wa-;; simult:xn('(;u;;ly carri<;d by 
\VGY on ]on,:;--v<;>S•':.~ r.;:tdio, ·wGEO on ::;hc.,rHv;w<", \V2XOY 

~)n fH~quency rn<Khiknicn~ a,nd by light b<;:=:).n and ordinary 

!.<"kpiFlf!t~. ln <ill, :ii:-> distinn fn.~qtH:nf.y lJ;:mds carried hi:: 

word:> to th<· fmu· cnrntrs •.Jf th<? r~:ll·th, 

{J~n:-Cton~ of. ~hi!: unH:~Hal b;:oa.dca~~t \:\'{-:;:P. John .Sh.Cf;'h.:'!H~ {.!nion~ 

'25, m:w.a,;('r of G-E sh<>n .. w;we bro;dcastir:>;, and J G, T. 

(>·i1n:our ~ Union: ~27, pn:;gr;:nn n:EnEtge;: of (j.J::~ \; t!'~}evi~ion 

st:ation~ \'\?2~~1L 

ELE 
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I 

~~~'~;',3,)i~~~;~n~iCb1~~~l~:;;~ l;;;;d 
r.:.~:.-.\fe~;si':"!-:-5:~1 io~n·nal.s. b"l ~h::: \;V~.::f_;~, 
·::iW~.:! piJ.bhsh ·t.:.<f! fol!o'.,vln~l· 

COMMERCIAL BULLETIN AND 
APPAREL MERCHANT 

FRATERNJ'!Y MONTH 

GROCERS COMMERCIAL BUL­
LETIN AND MEAT DEALERS 
t.'EWS 

NATIONAL GRI\..rN JOURNAL 

HARDWARE TRADE 

l'HE LUMBER DEALER 

NORTHVtES'! ARCHITECT 

NORTHWEST INSURANCE 

NORTH \S,'ESTI:RN DRUGG!ST 

NORTHERN AUTOMOTIV£ 
fOURNAL. 

PRISON WORLD 

~mcl 

51 c1hen; i<>t <)toz<:>dati<>nJS, czm· 
puni~s. uu!v~rsitiefl und lra-­
temu1 gtcupg, 

Jl 
BUSIN SS P llPER 

1! 

IS a 
Manufactured Product 

A husmef)s paper is a manufactured prod~ 
uct just like an automobile. a suit of clothes 
or a piece of machinery. And its quality 
depends in like manner on . the character 
of the materials that enter into it. 

~he editorial staff of a business paper 
sills hundreds of feature and news articles 
every month. From the wealth of raw maN 
terial they choose that which is best. the 
most suited tor the purpose of informing 
and educating the readers. 

The editorial staff must he aware of what 
is new and advanced in all branches of 
the field served. 

They must not only know the character of 
the readers they serve but they must also 
understand their needs. the type of cus~ 
tomers they have and the problems oi 
business. 

From all of this$ they manufacture the fin­
ished product that is issued each month. 
Whether or not they have done well. .. de~ 
pends on the interest displayed and the 
response to their effort. 

Read all of your business paper carefully. 
lts news and feature content always con~ 
tains much to help you keep abreast of the 
times. 

RUCE PUBLISHING COMPANY 
Minneapolis- Saint Paul 

Minnesota 



lnc Finest Seats -
REC.ENTLY 
snbway riders 
in New Yo.rk 
Vt~e.re intro~ 
dn.::ed to rhe lat­
esr developmern 
in ~·;tr ~eat cov· 

eringmarerials----wov<:n plastic. This 
new .rnat<:rialresults in seat~ 1.hat an: 
the 1a~t word in comfort, deanliness, 
and durability. 
A >pedal type plastic, produt:ed by 
Dow ;,nd marketed nnde.r the trade 
nam-z s,(r.m, h cx>ruded in rattan· 
like Mxips and then wnven. 'T'iw ad~ 
vantagt's of thi~ seat cove.dng mate­
l:ial are numerous. 
lt is tough and long wt'aring-cleanc> 
readily aml thoroughly-··wil! not 
crack or ~plinter-po>s<:ss<:s the at­
tnsnive, gleaming cha.r~xteristic thar. 
makeii plastic nmt~·riah so pupul;s.r, 

Only those <Tmfn.>nt(:d with the con­
stant problem> of pnbl.ic transporta­
tion maimena1Ke can fully appte· 
date the cleci~in~ ;·a.lut: of ~uch a 
development. Car ckanliness is ,, 
major obiective. Fonner types of 
S(:;,t cov<=rings, only p;:ni:dly resist­
ant r.o ah~o.tpti~>n~ snon bt~carne otv 
je,~tionably ~oiled and w~r:e b~·yond 
('_lc~~ni.ng~ 

!>a1·,m, possessing all the non-;sh­
sorptiYe characteristic~ of ph!itic:;, 
suffers onlv ;w:face soilin~ and is 
readily cle~n~d. ' 
Wearing (lHality and .resi:'itHnc:· to 
breakr<g<: are oth<~r import,lnt f;u:rors 
in pBhlic transportation seat~ng. 
H.ere, al~o, S,-o·"'n 1, d-znnitdy ;r,up::­
.rim· to p<eviou.5 m;netials, giving 
nor. only long, e<:onnmi.cal senin· 
bur.: avoiding such dif6culr.u::s ;:::s dam .. 

TH.E DOW CHEMICAL COMPANY, MlDLAND, MtCHl.GAN 
R·rqncl> Yak.\ Oj!i('eS: 

Nt'~\v Yor.:':- Cin~3t. J .. :-m$.-.;····Chicagr;--~S.;.-,_ Fca:H.;i:-:;·.:o-Lo'".i A!1;::d:;;:-~-S~::!fdt;· 

age to pa;r,,<mget·.~ ;:pp~xd, particu­
larly h<JSe. 

UndoubtedlY, this n~w ;H.!v?.nce in 
~~;ning will-be ..:agerly .-:mploy(:d in 
all typ(:s of public ttanspo.nation­
illso in theatres and .test:wrants. 
Dow, through ir.s n·~t:arch and de­
vd<Jf<m<:nt work, i5 happy to be 
ide,-)(ified with this new applic,Hion 
of .Plastics in r.he bt·w:·rmr.nt of pub­
lic H:rvi,:e. 
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L E, S. Lamps were specialiy designed[ 

for student use by the Illuminating 

Engineering Society. 

Correct thickness and size of globe - for best dis­

tribution and quality of light 

Correct height~for maximum comfort. 

Price $250 

Professional s Bookstore 
Basement Main Engineering Building 



HES Of 
SMILES ott 

TIM!HN BURINGS 

The fundamental characteristics of the TIMKEN 
Bearing, arising from inherent features of its design, make this bearing 
eminently suitable for every bearing application in every kind of 
mechanical equipment. In your foture years as an engineer, bearing 
selection will be one of your many important responsibilities. The more 
you learn about bearings now, the easier your task will be. 

Tht ,mr>~<t importa11t feahm• of the TiMKEN !!"a•i~q is ih 
boHk: t11ptr>.>d pd~dple, intr<odu.:ed by Tim~<:<~~ in 189!1 <Jnd 

fl&Y"'r s11persedecl. Thi~< ~~ebles the h~.uin9 to <arry aU type~ 
ot l<oeds-re<lii!!, thr~~~t or hot!. to9ethet i11 any eombiMtion 
-wltl!out l!W<iflery ~upp{lrh of a~y kiNd, (s11~h ~~~ thrust 
p!atf<~ $Jt thrust w<~sh.,r~), 

Roll~ ..re ~<.<pt in eHd aligxmMt with f!!Jf'!!d to the rilces 
hy f»'!! .Haa <:o~ta<::t of the !11t9~ r<J!I ~~~d~ witn H!!! ;,nder~,.t 
rib <:>f the t'»~<! {in~er t&<:«), 

To amm~ true tOUi!log l'!'l<:>flo~ Md tkuJ provid& fl'l<l!¥imum l!!lti· 

fridi»!l effi<:i"''"''Y in <operetlon, th"' burln9 ~~ ~» desig .. ed 
thd !ix<1J pr»!ed"'d alonq the tep&r<!<l s11rla<:"'' of th<~< r.::.lh 
and Ul<:"t mt><.<t <St a <:<:>mmM i!pel 01! th<~< &l<.is of the b"'<~ring. 

A scie~tifieaUy-d•Hi9~"d ;snd <l"~"t""tely-pertorett>cl <:"'<;!"' knp$ 
!he ro!b propedy speced lltOuncl the <:oM ~o th.,t Nch r.::.U 
Clltrl»s its proper propurliun <>t th~> l<o<~d, 

For more than 41 years a constant process of engineering refinement has been going on, 
resvlting in the perfected TIMKEN Bearing of today-a product of one of the world's 
largest and most famovs engineering~manufacturing organizations. 

Talc IvhNN.KSOTA TECHNo--LoG, Dur.mha, !940 .51 



1/uf/JI)IS 

Sid \Volfe.nsot-, ;s hi,)d;.· intcrc:,.;c·d in f!:J,..r,'-<<'t"'lt h<'htin,, 
:;. <::!<!"hu<i,,,;,li<: <.>v<::r it~ j;,tBr<::, ;<;:,-!. ;., ,.-,-,;)! .ini··;,;.r::H:d ;~n l};·(· 

.st:.hjrcL T'hJ·~ ~d1 <b~ds t .. ·, ~n·: .A-1 <trt1ck 
"'{~--;:_-;c:.l ·n:..> r~:ad<::~ _-;}·::·:~;ld i·:.-::~s C·\'C!', V"<':::Jfl::l­
~un i~; ;~ g,r ;=:d),J;;_t,:· :"'UJ:.l-.:n1 a1!d F F.. :Tach­
in~ a~-~-i·.;t;nH.. l{e i:~ v.?(•rkir:~~:: ::.~ ... vard 1;~~­
:\-Ltst.cr·':~ dc_:..:_:.·c·(· and pl;_.;,n·.: t•.) d>:: re~.eHr~~-h 
wor:_, in lig_lttn:ng ~~{ th1: fu.t~1::-c·. .Likt·al;l~·: 
S3d i~ \.\:(H kno .. ~·n t-.:: th•)st· •.vi-;'") f·)U:>H' Oto::: 
f>~r_;hf::: gynHJ;~-~-~:(: t•:·=.Hn:::~ h~:v1n;< b:id th;-e;;:~ 
y·:.:·ar.:-: ::_of \·ar~ity (;!'.:nsp~:titic-n. H':'. llke~. to 
t~tk;;.: pica;_t~::; ;:~nd :s int~:restc·d ir: ·hlgh·~ 
.SJ·<:<:d ph<JtC·:{,raph)', \.V:·;1ff:LI'UH Js {'~ Hlt:!r:~ 
L·et oi" 2~ nu:r:h~:.:· o{ <>rx.~~nizatior::~ wbi::h it~­

':b:l:; th<: H CtHt· .. th>. A l.E L., lh<'" Lun·::,·:;;t:,-,;~ E:ng:nc:::·:,.,,l~ 
S<.H·.;ct,::, <tnd F~t. {(appa ~\11~ honor;_;_:·y F .. E. iratcn:~t.y_ -

-\ ty;-;i.c~:J "{ri~-h-1:·: .. :.-k~ng ft:H!J'.:":~ :.~::t!l .h:.~ f}t~ry t<:;:·. is jD.hn 

Lamhert, v. :,,, 11 tdi,;:;·'\:';~;~·1 l~i;' nrl'~:,g\:n:~}::~~~::s\'" i;;;n;~,~::i,~:;,~'~ i;;;~ 
~pir•:·d }:1:--; ~:tti(l:: in ~f.:~~- j-'~':::..1:·: o~! l5--2.:r~ and 
!):.- \icr ::·l ;he D::p::rtm:::n: d Phy>k:;. 
J..;hn lib,;. 1"::, v;rilt\ but h:; ;;Lo lib,,: t:; 

~.il~g~ .1:.HJ h{;· xi:.:(·~; ~!:t: Tr:(.J:. (Ji~;<· ('1uh thf: 
hf:nr:t; t :>f Ins '.: :-.~;,:.~d r:!L::tt:S. F-L::: i:-- a n:eni·· 
!.H:r oi ti~~~ .:=\J.E.E.~ ~tt{~ JJ~:. E.) <tnd Fta, 
f<::q_,r>a. ~\}n. ?-r·ia::h<: i:_:·s d;::: I·~n~:·1ish !st htrn. 
t:.:.H Jt __ d:.n like.:-: u, buiLl ro· .. rhc:<:~::-. ~u~d en·· 
.u:·.v~ i:.<.·<:tin~·- Tr: 19.3~--.39~ .h~: ·~·;,-..-:rkr:d for 
th1:· ~-f!;~nt':-;!;tJ. \lini~·1g- ant1 -~\1::tl~~!"f;tctx:::jnF­
Ct.t. ;~.-; a chi:J~t!.-;t's ;;:.s~.:~.t;tr:t ~n :·c:;<~a~·(h. J<>hn 

v.:r•t~Jd l~k;:: t.u gO intn r.::d.!o d::~:~;~n ;·~r ~:":h:::vi~l.-:}n !(,:· hi.::. Jife~:: 
w:;rk. 

Cn,. :•f '·'"' mu:'<' '<1:i:l::1y r::a:.1 at:(), .. :,r·;c, ;:; Ralph Hin wl:::· 
(.nt(:rtai:'t:--; ~~--'·.:::J \\'ith hi·' }:.f!n!Or c:·~hnnn t:~:Ch 1nnntf:.. J:n thi~ 

i~~11e; Lc}v,:·:_:~:f:r_ .. E.<tl1.·1~ b:::c•::r:{:::·.; s::·t1ot;s ~}~'t(J. 
~i\'\:':..; :.:.:-:. an .i~! to:::rc:7.tl;: :< di:;c:J~~~:-<r: of jl-(·n 

f!li!l::H~ )\ ~t:n:n·:- 5<·: ('h.E,~ h:: ..,,\·:...tJld 1il;,.:; 
t.-::. ::tf_iH~irc ";;. ·rc::sc.n::tbly f::~;:::•J job ::~nd :-:.f:t.· 
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AN I::D!TORfAL 

Peace on Ear 

* 
~ .N THIS [}/>,_ Y when war 1s ragmg -f everywhere and hak ratht'r than goo<i-­

v,ill i~. being imbu<:d into men'~' ~.ouls. th<: 
word.<: of that Christmas song. ''Peace nn i b(~ 

E.arth. goodwill to\vard rncn." :fall rat!H~r flat. 

Even pror~;sals of a Christma~ tnx•:: haYe 
been bluntly refused. \Vhat sense i~ there in 
frakmizing with your so-ca!kd dwmy nne 
day and murdering him the next: \Vh:rt 
brought on all this hell? \Vt: don't know. \Ve 
will even ka ve i: to the poli; ical sd<:nti::t to 

theorize and expbin, b1.1t one thing· ti-nt does 
irk us is the bhme that is S<>mdimes attributed 
tn engineering and 5cl(·nce. 

"\"ien hav{; said that the hnna!ity of the 
pre:;ent cont1ict can be d-urg•:d to the fact 
thai technoiogy h<ls htnlnckd fury,-a_rd nn· 
kashul and has outstripped 1 be cuntmlling 
power of man. All of which is ; rue enoug-h, 
but wh~o they ~mggest impeding ~:cience to giv(· 
the arts tinw to c:tch up we stamp our t~et m 
di~approval. 

r:irst nf all, it is extr-emely duubtful if rLl.­

tur;.' ;v il! allow man to !:w de:.;trn):ed ; bruugh 
his own ingenuity. Tlw defense again:"! dre::d­
ed weapons is never f::r behind the ufhnsc, 

and thto r<ik uf killing isn't being increa:<ed at 
;w a<;tonishi;:g nk. Stopping <:ngineering 
>Hm't stop any wan.; it 'Niil jtbi make !h(·m 
proce,:d .:tt a slower pac{:. 

?\n matter how lung the pt•opk of the 
"'·odd are fiH·B i:<) study peace, \H· doubt 
if there eyer >sill lw any lasting peace. 
Furthc·rmr,re. even if we subordinakd science 
in this country -..;.;e ."till would have a rath·r 
difficult tim~ cow.:incing ctoriain foreign n::-­
tion~. nf our supu <:kvekipment nf the :::.rt 

of ii\·ing in peace. ()u;· best d1ance of m.±in­

taining our \V::y of !i fe under present comli · 
ti{•n:; is tfJ !r;;in mure hig·h qu;::.li;y engirwers, 
tu pw;h :3cicn; il'tc rese;u-ch, and to apply kch­
nit'al discovrries 1d1erever ne,~(kd. 

Finally, to stitk the i'o-ca1kd invt"ntions ;;r 
discuverie:; of de,;trnction 'NODid he to deprive 
us rJf much of the peace-time ad\'ant;l.ge:; d1<:se 
very discoveries otTer. Cut out y<_mr n:p!o­
sives, motorized units, nr aircn; ft. and \<:hen:~. 

•vould our American way of li:k he~ As nne 
DrJctor nf f'hilc~ophy in political science re· 
Ct~utl~/ s.::id. ··\~/hat v;.te ntt•d is n1or{~ engineers 
:wd iewcr men that .sit amund and discus.> 
theory.~· 

SY WALlACE l( 11EUN, EDITOR 

ss 



r l '1r)pF<::.('VNT l:••f:ti:w the n<;w, r ;.;:.,·ul:;t{;);;;;;,: . ilh;~:inatf;>t, mr:thucl, 
has g:::.in::d t:·ap$d n10n1enturn in ;3 n:l · 

ativ.:Jy ~h<)rt titnt. rfl::~ fit:orcsc<:rn 

;'[~~(~:::. ::;:i·:. ,: :·i:~:; :; ~;m,,,~;·:,~~dr~~;'~,.-:o ;wr'\':;l~ 
jX~rtarn -far.tor in tht li:.z:hting· fieJd. 

I?Jno.resc<~nc::· rn~ry· r.x::· d~:i?r~•::d a~ th~t. 
pn>p<::rty of ;J . .sub::;aw.:t: wl-:Ka enaol<,•;; 1t 

to ab~(Yrh ra~hant tn(;rg_-y at one '\V<P.-·(!engt.h 
;;.n:l <'mit this <x:;,;·gy at anoth<:T y,·;ndengi:h. 
~\lth<-'>Ut:::h the phtHCHH~non of Hnorescenr.t~ 
v\·a~ d:~."c-ov<::-rcd sev~:ra} eenturif;;-:; agn~ it i:; 
Jn:;t t~\:.:o years ~:incc i:..~. pr.in~:iph-: \Ya~, ~1r~.t 
applied ;;uc_,~c:;-:fully in the h>rrr: e:f :l l!ght 
:-iOt:.rc:: \~.+:H:-h could ht utH1ZC<l ! or i.:<.l'r:l ... 

men:ia! lighting. 
Th:: Huc:r<':;nont L>.nlp .-,n the rn<1rk:::t t<•­

da~ ... ~ ::-.onsi:?.t:-; -of a glass tuht: p:-;.inh:d. v~·ith 
;> thin ].': VtT of a llti()l<>.r.ing' dtt:mi<.:;;J <:>n 
thr: itnv.:.r ~surface, Z·lo'!-:t Huurc~c.::~nt pov .. :d::·rs 
ilscd ar<~ ;;;:nSlllY<' [() imi:;ibk ultra-,·i(>kt 
ray~~ narticutadv th<: 2537 !\" line_. and 
g10\\' ~'\·ith vi:~jbfe bril1$;;.nc:-: vvhen cxpG8ed 

Flu<:.>r<!>&~ent lighlin~ on ihe f'inus!one 
t'<ncl PHtsl::>ur9h Glcss E:.:hihH& at lhe 

World'& F'nh, 

By S. W. Wolfenson 

~<> th~:·:~.e ray~:, 'I'hr:~ end:=. of tl:1~ tub~~ eGn~ 
tain ;;0::ak:d ckdnAes 'vhich ;J.re ,;ef>ilt'ilkol 
<:ltctric~:'dh• fro111 t:ach {.)thr::, and the ;.:;,)rJ­

dtictiHX n~t:dis;xr: ·.:ons.i:-:ts of low pr(::=.::r:rf: 

-~1~ft1~~:~~~ol:~p7a;,:~dat:;: tt:~~:~;;;~(~(·(~trg;;)l1;'er7«: 
prc•pcr -~,ohag{; 1s appiJed ~~(;rns~. the~t~ e:h:·~:-· 
trod~ .. ,, and a fhiw of ;;knrons (dn:.tri<: 
di~.d:;~rge) ta_k(:~ pJacr: h(:t\vo:::::.:n th:: f:'Jt-c-.· 
tro<.k~. 

tJn£ortHnat<:Jy, eiec.t:.~ic <ii:-;ehar gt::... ~~an ... 
t1Gt t<..kf: _pL~ce at ronunon (.'Jr:-nnf:n::iaJ volt­
at~{:~ "'ivithout _introdu"·tr:::~ .a11xti.:.ary ';:quip~ 
n~~:nt. 'Thc:=.c <HLY..i1ja:1~:::~ ::-:Crn;-;ist o£ tv,·o sf:'pa--­
rak p;Hh: { 1) a choke (nil t,-, 1imit the 
.-.mT<'nt to ib·~ d::sign.-:d V~tlt.:.t pf tht' lamp: 
<H1d '2') (Hl ~iUt0111atic :s-..:'!.•it~~h \\·hi:.:·J:~ <)t! 

~tart.il;;_' fir:;t c1o~es the ck·ctrodt eircu!t., 
a1;d th~n -:u:kknly hrt'aks 't in ordu 10 

induct_: :::.· high voHag·e :across the cl:::::trc:dt·~ 
f.~;r starting the a:r dis<."hargf:. 

\~./hen star:.dard hov.~eh~;J.d .... ro1tages ~u<: 
a1~pl1~d. t~~ '2. fJur.·r~~:~.t::f:nt laH1P c!rcuit~ <·.:t::~ .. 
rent will il.-:;w thwugh th:: d::drodes ;J.nd 
a.uxihark;;. Thi;, <:urret:t heats tb; ek,~·· 
trod<:s to a. d11H n~d cok:r·, and d(·;:trm: 
(:rnl:::s~on:;. takt: p1ace. l f th<:- starting. :;~·itch 
i:; suddn1Jy opened, a tranoitont. high \'(>lt­

~;_ge> d.ttf: to the stc•n:'d in(~Hctive ~ne:·gy~ .. ~;r~-­
p~:~irs aJ.Tf-'~~ thf: eh-:ctro~t<:: tt;rrn.n-~:1JS. 1.;t1~ 
vnlt:)_ge break~ down the nc·.:n:~1ry v:.t;>:.n·) 
rl.nd cnrrt~nt H<"HV takes rda.'.:'~ th.::cugh th<~ 
lamp. 

Automatic Starter 

Thf: antomatie op<~r;J,tion of th~ starthg 
:;;v\ritch t=~1.kes pJ.a;,~.e in 1h'i:~ foHG\~v1ng .:.·nan~ 
ncr. \Vh{~n th:: lamr> ;., <:(>BnN·.tcd t<) :1!1 a1 .. 
tet·natinx· c11r.::ent line~ the ~·oltage aero:;~ 
the <:<->nt~r.t ;wd bimeta1lic &trip i:: ,,lt'flr.i;cnt 
to produ<:c a glow- .dis<"harg<:. Il:.e heat. pre~-· 
dnccd r.aHses the himdallk ;;!rip to ex· 
pand and touf;h t.he ccrnact :.vhic-.h ck::;e$ 
the ;:.ircr:$t. \VlH~n <:ontar.t 1~. nEtde> thr: 
himeta!hc :;trip cod;; ';\nd crmtr<;<:ts due t;; 
the absen~~-f: of the g·lo\v. a.nd ~he urcuH 
.i.-: r:pem:d !nomentaril-y. Thi;; :mdden up<;n-
1ng t.~~n1ses: an indnctive kic-k ~vh~f;h starts 
thc; l~<IDi'· Oucr: the_ !a.mp becomes st~r~<;d, 
thr;; voi.t;lgr: a~:r(rS3 the st<trter- -:.s Ht~ufhctd1t 
to c:::.H:-;::.: :~ gitn',' ~ thus n::.: ene-rgy i~ s-;:;:.l­
~tuned hy tht: ;;t;1:-l.tT vbik th<: lamp ~s in 
op~:rati._~rL 

It is dHe. tc- thi~ ;;,t.arting_ opf;.ra:.:;on S\Y1teh 
th;;t trH: hm.p:; do m:t light immt~diat>:ly 
~dte:: the lint ~-..vit<"h i:-; clostd, and 11suaH·y· 
a time b.p>.c of appruxirnatdy tiV(' o;<;'<:<.>nch 

c ... :.cn.r~. 
The p;-r;sr:n\ ;-,o;h:d lifc <Jt th<~ fliH>rcsccnt 



E.E. Teaching Assistant 

lam;> );: 2,:ii~) hours. In gent-r,d, the hrnp 
doe~ n:.~t. burn ne.t at t.lus t:.rne) hut t:.:~$t:~ 
o;bow lk;t it is n(•l en>nomi,:al to hnm 
~he Lunp ~rfte:: t}:i:; p::~t·i~)d IJf tinH~, L,rl;np 
life i:: nnterbll:v aff<••.:!(·d by frequent start~ 
~ng. ;;x~d Jf tht: J:.'-rnp i~ :;tartf;d c· . .r<.:Ty r.ninntx~ 
f(·~r ~:xar:'1p1~:. ih~: }jft~ \viH he gT~·a!ly :~hort·· 
en<~d; h~·~·cver) if }arnps art: burned C(>n­
tinanus.ly~ th<: n:~~:fHJ 1Jfe \:..:JH exc~:~:d. 2~SOO 
hours, 

The i-l:x,r<::;c.-:nt lamp·> <.>n the m;;rket to· 
d;;y have r<:markahly higher dficiendeo 
t.h<1J.l :.:.orrt:-spnf~_ding -;rH .. ~an(k·scent 1anlps of 
the san·,,; color. Tl-,.; daylight ;m,J white 
tiw::r(::::cf:n~ 1arnp;-; giv<: a.pproxi~nat<:ly .fo~rr 
tJ.:.ne:.; ;s.s n1B<:-h 1ight output. fr~r every '\'·:aH 
of input, whilt· the colon-..] lamps giv.: from 
10 tn lSO t!nH:~. 1nore light. ,.-,,;tpnt (box: the 
<ame c<>lon~d inc-andt•$('\?nt lamp, n;gh d­
t~cJeur.y J;g~ht 1::. pr<.H·inctd by flnon::~eencc 
ht:..::anse th{~ ;)rocess of ohtatt:ing (:oJor ~~ 
done hy re~r.::diati.on~ \Vhik: 1n the o.:a;;.,.~ of 
C{){{•n:.J in~:ar:d~::~t'xnt larnp~~ f.oJ:.::r i~; pn~­
d$J(.t~d hy hght~ah~orbing lll!ers. ~!'he Huo.-. 
1~::-S<:"('lH f;ur:ily -::ontain:-> ~(:ven difh~rt:nt ;_:•}J­
on·<.! hn:.po. Theo:<·' cdor,; are l'rudnr.<;d f;y 
prec-i-:e l.>k-rJding Df dith:n:nt liu(,r,:o:c<'ni. 
;J:crn!c;:::.1~. }n !h(: <:"as::· of tht~ .Hu:.Hf:~.rir:g of 
z.1n<:" .''5Jh>::Jh: ft.:>r ~;x.arnp1e> tht: color pro­
duced ;,, hrilli:mt ure<?n \vf;i1,. in th<: dlemi· 
(.a} .1.in,~ tx.:TryrJjnr7l ~.ilica~e ... ~he H~x>rf:::.r.ent 
>.:olor is yt:11o-.. v ".vhit(:. 

Artificial Dcryfight 

.lt h;t;; al.way;: beeu t1w. dream uf light~ 
~ng- :-;.dentJst::. t.l:) disc{.P.:t:r an d~1<:"ient I~ght 
y;arr..; ·which ·wnt:l.J ktvr; th<: ,.arne :<!Kdral 
d.i~~t;:-ihut.lon .-::-> n~Hr:rai daylight. _N cnv~ thi:~ 
dr<:am l::.>s henl reali;-;<~d. lKca\be thr: ·. dav~ 
light ·rlnore;;;:;,nt. briq) produces a col;:>,. 

:~~:::::ta~:: ,;:;~:;:;;,, s~~;;i~;~ ,\:o~~:~:;t';~r;<~Ol;~;~;::.~;::; 
<.lf the :spr:rtr"l dist:ihuti:.m nt th(' (l:lv!iw-!-,t. 

;)~;·;~~t\:~~tt·~a:;,::~l ~~n:h~n 1 :~\;~\ ;;{: 1~-.>:b: 
ieren,:c::; her:v.':;u: namra1 light a.nd .Huures~ 

~;::,~\!'!;~~;;;~!' L,;;i(
1
•:;·;· ~~;:;· ':·~~~~ji,~:~~\1~ ll~.gl~,:\t;t; 

incand<:·:,cu;t 1·u'tp·; cT· 'w :succe>:>fully 

m·;;;~::;~\~~;,;l::;;ln,~~::0~ll2:}:;~~t~Ii have a , ha ,. ~ 
~~:~~;/ ~ ~; ~ g\~ ~~:Ef ~:; [: ;~ ~ i},l,~i;n, ~~Y :~:: i ~ ;-:;,~~:: r:,::', ~-1s 
_.-\!thot1gh the ;Htf~n:-;~ty of th<: }.:nrn vviU va~~·\: 
.fr:-;tn t'irne tn tinH:. jt will ht n'lLt;;t. notice~­
ab{f;: ~ .. vhen the::.<.~ v1bratic·n~ .::esonate ·with 
stt:ppo·rting nv.::·1:1ber7' i.n the fran1r: or ·wir·­
Sqg· ch<tnneb. ! :.1 n~o:=t instaJL{t.i<'J.f:~ th(~ ;.H .. J·-w 
~hk: t<.l tn.nn v;cj.l{ ht· .:nsJgnifica.nt) hut i!; 

qnJet env.irc:nnl<:nt ~uch a~. lihr!.~rit~; ar~d pn­
-..:ate roo1ns~ this hun~ ;n;;v b~ dJ:,ctn!>::(:fti11$~. 
Howner, mPnmm;t tk·· auxiktn' ;:;;:;;: j;, 
soft rnhb('r ..,.. ;: .. ,Pf· ''imil.ar ... 'J<<P •i·-,:,1 
1HOUntir:g~ V/J!i ~<:d.·;~~~~~· ~10i:~c ~hl.r: t<~> h:;;r:~;.l.:: 
:: ·rrnn;.:ru.:.n·L 

Ther~~ 1:~ a ~li~ht. i.t':tHJ(:rH.:y "f:.H i~tK:rt:s­
ct:nt !an·1ps h) i:::~tcri<·r(' V\'ith radio rect"f: ... 
tion. esperi:Hy j'f tht': .n:-cei\•a•g ~:::t i:: nt'ar­
th<~ hnn:P- 'I'hr(<~ po..;jbh: cau~e~ h~.vc · h•~:en 
at.trjbHh:d 'b·-; :.hi-:: interff:·n .. qce-:<u)d· ::·x·h·:n~,Jvc 
r:xw'rimulls kt-.'f: ;-dre:;.dy h<:'<:·n pedon1wd 
tt'J f}nd ·v<~-.YS {<f t llrnina.!il!g it. 'The th n~e 
cat!:;t·.::. and :.:-.c~rn:c.t~r:r:~ td radi·.) i!!h~1~-fer­

f:rJcf~S ar,:·: (.1) t;Hii;uJon fro;n th:: l~:.ntp 

;'~l:~i(~:: t i~~t e;~!:;~,i;1';.~~~[r ~;;1,J~~:J~ji,•:: :~:!;;;J !~~';;~;~~ 
;~;;~~,n~;~";,;;xh~r::;~;~,;:;~;g('~h1;:Y ;:Ii;'·1;t',: ~~::~ 
fe::·d l:~!ck :.:f r;::d~:.~ i req_Henr.y tT:t':rg.v 
through tbe ~.~,·i.rin~~ circnit to the n:~ce1ver 

;~;~::;};. ~·i~;:,/:,,· ~\~~;>1';~~) 1 ,1;;·l,:w~·;;g 1l~~~';:n i.~J:: 
\Vir<":~ ~:.~:.rrying current t:.:·~ (!"H:' L:-,Hlp, \~:hich 
can lx· minjn1iz::·d hy H.\1:' u:-=t: of triph:· ill-

fluor<:<sceni lighting •;~iveli! &p<6c!ac~ 
ula~ eii.ect!! ou the~a World' 2 F' air 

0.-.:hihi!s, 



t-.:r~ :n:-t;~n~~d .::t th<: 1.:JHP''· F;..-,;tnn;;t:";ly, 
!iitk trnu!>k dn(· !O nt·li(• infnf~·n·tKc ha:: 
L<~en :: .... :p(:J ;en...._':::~d tY~ pr~::cti~~<:. 

. :=~~~,:;~':.\ ~\;;;~ ':~:;I~ i;~,;~~:::,:"' ·~., (>:',,:~~·~:,~~;~~~,~;~ 
h~cau~.:::~ e.f ·.~ydk ·varia: ivJ~s in r};e l,:t:rn~J:L 
The h:-;:.. ~1H:g~.t~:·n Ul i:lcar~·k·scen; 1:i.:nps 
o;~_u; !::~ ~:r.:<:·r:;:y ~u th3t the· ·\·.:;;.xi,-:rioq :;: hght 
·.JtHf:-Ul c.r::-Inct t . ._ dnt-ct·:~l ·.~xr::::pf with ·..:en~i-

;;~~:~p,i:~;:;/;'ll;:;;;~'·d/,',;r·;'-''-~~;·· ;~~.,, ",.~;;;·~k~,T~ 
cy\~le be·c-<~:lS<: th..:;r~: i-; :n.:.· n"t:::·diun:: in -..."' h.it+: 
::.T:(:r gy .::xn ht' ::t:~rfo_L \t·)~t iht~"~r<;;:. .. :d1t 

p~,.,-.,_,~·dcr;; }:av~~ a pt>~·~J:;:.cn<:e t.:>f ~:1c:v·.· nr 
ph·.)sph.-:f(·s,:,;r:n· "·hi•:h i:Ul'h !·; recbce 1h0 

!lick::r <:ff<:::t Thr: <~}T, hov:(" r;:·, <:ann:,, d<:·­
tect t1:3-; :1it--k>:.r nules~~ ra1:id1y l'CJov$ng uh­
.i~ct< at(· ;.<hc·c·d iB tig-h!(·d ~:rt'a:·. Th:: u,,, 
of r_.,v:;-J.:.ur:p .:1:.txi1iarif:~. or ~;l~~liip!t pha,~·: 

t'ircuit> ;-,,du:::':; flkkn t::· a. lH·;~li;~ibk <.k· 

SiJ:c~. H..:. cnrnH1<:r<::al 1r:trndi..Kii•):t, the· 
t~ur,r~::-; .. -_t:'i.1t lan1p ha;S \'iun :.1;·c·r frnrn t::~: 

~~rdhlaty r:.t~~n •.)!l th<: ~~rt-t-t. t!Gt <·nly i:.·r 
lt:... :tf: .. -.;· :..-::d:.:r-:..: a.r:d app:::~ar~HJcc. 1;tii •hH: 1n 
the fa(·t r.h~t !t \-.·as t1H:' .:n·;·~r. ~::t}Jci.t~t-:t. E~:h~ 
~.otnY..:; {t··.:·aHabk and th:H it ~xu . .; :h~- th:a:~(~st 

appr(>3C:h to f:<">hl Ji.ght. llf~ ~flv. nl ~t' h$gh 
efhd::ney :3. }>(,;'·ihk n-:<;:m; of reducing 
Eg}~tlr~~ \>:J~.t:-; at;..} (Oi·l li~in od'en:d bin1 
grcat(:t prr-:..:nr:al ::on: i"c.rL 

Jt l:·J:.t~t h:·~ rerne:r:};e::cd, h(/\Vt:"\:!~.r. t}:at the 

:."'::·;;.:: of ::·n~:r.~;: ;~J,;rH· i:~ t·nly ~:na: (,.[ :i 1 .. V<~ra1 
la<'l<'>fi. iL;t rr:n;.t {., r·:.:l;.id<:r<:•l '<'·i!n: lrghl­
!r:~~· :.·o~t:~ ar(: dct;,;·nnJ:tt'{t S~n<:{:' th~: !:,;nr; 
it:;df ~:-! a h(-...)~· -...)~ :uta)::c :·ftt:r::-c~ it taku. Hl•)t(· 

latnf:.~. h·: ~:n)\ id(: the r::eo:nPl(:ndt~\1 hi:<h 
1Hr:rnir:atJon Jt>\'t:1~ ne<. .. t>S·;ary ft·r ·:ye:~ig:ht 

ronser-...·atiotL . ./\·ld !O :hi~ H:<~ \>.)~t •.)f 1anlf· 
::Ht.xi]iari(:S an(! H:o:.' r<:!at;\·t~ly hi:-;h {~f>St of 
!,he f;~~e·,f~i~t 1ntr:inarie·; ~~r.:d it i~. aj•pan:·:::H 
tl:at th-:::;..z cost:; n1ay (J\:(:rh.:d;~~rJce arJy ..:~~v .... 
!t1g..:. in <:r~ergy o..·:..:~.ts. Fluun~s(·xnt 1i:;~ht;;1~~ 
~:=-. n:..··t a1 ... ray~ k)-..... co;;t H~htit!g! 

T'.::-ue (:\>)n>.(n1i'=~:-: in righ~!J;g •:~tr.:. n(:\'tT 

~~..:; so!vt~d hy ('O:;t ;d:.::nt· ~lnce t;ght qua1jty 
and gt:n!:r:d ~atisfa.ctioH are a1~•} factor:=-. 
~1!\:oh·ccL ·rh'=' ftuur(:~.(f:nt Ja:r:p 1}r;:;:~e:~=~~::~ 

ad,;anta::;e·; uther th~~n Jt·v; t·;St c·ut:rg;: t-:on~ 
:~Hn1'Dfior.., .. For r.:-.:.:unnh:, it offt-r~ Jil~up; n:-;v\· 
<:nk>;.~, ;3,t :.1nh{'"ard--uf ~+hci::·n~:ies: it 2:ent r­
atf:~ (_uol 1ight v\·~tb only ~thotH Gnf:-quoxt::i 

~:-~~\~,~;:~:;:~"l:':~:;:t;>.1Li:!r{:::;~~:;~ri:~~:.!·;:,~~::,v-~i~ 
~uch that it r.an rc~Hii1y be coth'..::~~lt·d. 'Tht~.e 
all ;,~~e ~lt·sirahl<: charox.tf:i s~t~(~. ~u;d they· 
nm;.t ;,,; pun:ha; . .-:d ;U :~ pl·emium (·spr:•:iaH.v 
i{ ~~(:ner;~J iHun-dnati<:>n \vith HtF!ff:~c:::~nt. 

lamps is d~:<ird 

The gu:t·r~,] tn·nd t')'S~tr,l the appli,,_,_ 
tiqns n.£ 1~ut··rt-~·rt~nt }arnl~~. ::;h(>\\·-..: th.1t 1.he 

Upper h•H: Circuit diagram of two­
lamp operaUcu on a tulc:mp ho:Ua.st. 

Uppe'r right~ Spectrul diilerencefl be· 
tween nntuw! dnylight a.nd flu.or-

e&cent duyE<;hl, 

Below: Effec~ cf t!:mpeta~ure un telu· 
tive tight .:.>utput 

Above': Cutve' showing relatit>nship 
between lump hm<;th u.ud ~;ffi<.:iency. 

B<dow: !.utenu:rl elem;mt!l of the start~ 
i.ug switch. 

nW~JUritv •.)f o\·t:r tY.:(· 111:H~on ia.::nps :drt'<tt!;: 
~:.:1d ha'.- <: heen inst;.~!h·d fnr th<: fol!:;-.,;-"·!ng 
11ghting purp·)SCS: \va}J ~:a:;~::~ :snd s}:t!v;­
t:<t~er ... > ~hGv·.; W!$~.dov,~~. ( ~rnaH -..vindo-..v:--: •,)niy) . 
dt't't·r~tth•e tn~~r~~handi:-:t' {~i::pkt)"!:) indoor dt ... 
n:ci"icnal sJgns( snppl<:nH;ntar;t co\·~~ iJght· 
ing, ~::rt HHl~(:Hnl~ { ·..::_tf}pk:rnx·:ttaxy _} > in-­
,Ju;.;rial plaHs, night dn],,;, ba!J .. ro(>m:;. 
theaters, t,a:lk ':·ages and ~~fJ="ires { sn~·;)lt-~ 
rnentary \ Sj>:.·:tti.ng and r:.-·Jor di· ... crirr:jna­
ti·)Il ( ins~·i:T! inn). 

(~ornpk:tt· ih.:c:r<::;,~(:nt ir:-:..:taiiation~- ar..:; u!~ 
J.:n·a;;ing· at :! ra1.~id rat1~ 1f; ';i{~(.f::~. o;:.<'>:·f:s~ 
and nla;n-n·a.ctur1ng plant~ .. 'Thi:: inrr~·a:;t· is 
p·n.-,biJ.h1y due to thf: L::c!. th.::t ~lr.H:{:' it:~:.~ 
nH ro~Jnrti<,n <·f t1Je !h1(•t-.;~·.:r:nt Jatnj', Ja~np 
~u~d hus:H~a1t<: pri<:(:;;, ha\·f: h<::<:n r(:d~: ... ~ed 
:J.j:p::oxim:ndy ~H f:'-'r cent ·w'l:\1c Lw:.]'> h f:; 
h~b h(:<:r.: Jt:..:r·.::~scd 1SO pt·r Ct"a! :ir..:.l ~:tt3 · 
utn('ic~. ha~.: ... !r:>.·n:·;;_:..:•:·d np- tn Sl p:~r .. :..:;nL 
Th,; t1n··fout, 100·\\:lf! lamp. h;;nlly :m \!:<' 
tnark(:t f._)f inore· ;hatl a rr:e·nth shut~l~i 1·~-· 
~~·;n a tn:T!d tG'.-'..~::rd toL=dly jndi.r:::_~t:t H-:Jnrf..:~ 
c·t·nt li;:;hting. Stnddlt:., ~~spet--:any thu'~:: in 
<:n:.:6r.:e:::~rin~;. can t:'f· lhfit H!g<:n~:ity JE 

~Jt>v1:;in.g- thlur~.::;~-:~:rn l:unp tJ: ... tun~s fG:· ;;:! Bdy 
pnrpos:::~-..:. S:;\·frvJ ..::1ectri\~;d ~ng1nt>::-rit!g" 
;,h:det:t-=- h~~.-~~ hecn ;;.tudylng :sr:.:..h:r finort·s­
cent li;;ht !or n::·2xly a. y<;ar v...-ith re..::a1tinf·. 
1LnprnrtTnt·nt·~ tn hght. ~.lgllt arFL ('(·BS<;~ 
(ltJ~·1Hly. g.radt:~. 

Th<": fsdd r.f HtH:r~,,~~nt hghtin" ha<. 
~:nnvn ··.xi:h ··HCh .r:tpid:ty that t~y 1943 th(: 
prnductinn i-:..: t'XJ·•:Tt::·d t<) b~ ;qJf•!f•:xin~atcl:v 
tr:n lntlJJ:.-:n 1a;np·, pf:f ;.-·{~~:.: .... fhJ,.., t~gnf<: :.::. 
'! 11! t>nly ~• .k'i\' j•i'r ·Xl)t ei th 50{':,1_~~},<}(~) 
iDc;;x:dt'::-::.Tnt 1;:};nps ~uld .::tr:r;ua!J}. and it 
;:~ logic~{ to <t:-~Hnle th~(t the -fluure!~~:~~nt 
ialllp ,.,m ;.upplr:m:;n( ratht:r than r~p1ace 

th<~ int::w(k3t't•nt lamp. 
Now tLlt mc,o;; m~<JC·r \~dmicai pw!·kmo: 

;d:Hin: t<> the Jluor<~M:,;:! lamp have h<:<:n 
;;J_;h:~;d, n:or::-- attt:nt1ot: ~s being- givt:n tn 
!he j>robkm;. whid: h~'''"' ru.dtul from 
tv\·o yc~.r~ uf. ;~ct:3a.l1y E,·ing v..-ith thi:~ ne'rv 
typt~ C·f. bg!lt ... fh1 Ough }f:~H ~. <>f U'":.\ \'(!lOr'" 
have bee11 accepted a;; norma.! tmckr iH· 
cande:;,:dlt hd<L but 1K'w the illumina\!Hi-1 
t~l-:::~ln!~e:· l·nn;t t~ont'r-1Tc h;Jn~e1f. ~nor~· "\viti~ 
>i·;;dral study until tim<· ;;_nd U"<: wi'l an­
tc>mati,~a!!y "dv:: !he cdnr standard pro( .. 
1t>-tn v~·i:h fhlc·r .. ~:-;~:,::nt 1.: .. ~r.np:-: 

\~./ith p::e:.-.eJ:t~da~; ·f~·~t·arrh ~c){ng: a: its 
HSu~ti r::t~· tlw futurr: ,,f ilunn·~nT:t ryp::: 
h:..rnp;-; 1of>k:;. VtT.Y p:r.~>ni~1ng. Und~;ai}ft·t1ly 
.ur:\-\· coh;.r:;., Dt'\\. siz. .. :;-; <H1d :-;hapes} aud n:::~-.; ... 
cfiick:r:d>:.'~ .wiH fo1k>-.;v·. ·hut in the ;.nt;u::.tirn(: 
th<: pu~!}i(· wiH ha Vt"' l<J hecon:e educ;;.tf~d 
"il tl;;\t hi;,h ilhsminat\c·n can l;e utilized 
in a 1!racti~:al~ comi.ortabl'=:, and e(.'or:c·rni(.a} 
wa.y. Lig):tjqg t~bh~, !h·~igns~ and fixtures 
wiil ha\·t· to lle appr•.:ar:ht·d <h ffe:·r~nll> .... 
the imj><.lrtont ·work i; just b(·giuning, 



RESEARCH IN THE INSTITUTt 

Supercharged Power 
By Doncrld L. Drukey. Ch.E. '43 

ln these arlides. the Techno-Log's aim is to present to 
its readers complete coverage of research being carded 
on in the Institute. 

The Techno~Log welcomes your suggestion.s for this fea­
ture. If you know of any important or interesting research 
in your department. call ou:r office, or drop in and see us. • 

()~ ;l? ..!':':1; ~:ver :~'~'n:1_,~::. :~'.1~:\. "',"';,1;! 
A~~J-1-:)Cf ... ~·- .-JH cr.Jn .. .,._y I=·--::·-'~_1??<: .. L 

i!l11e V'•'f•' Sl'j"'f''}nrw•;J e { J YOll 
did: cr~~;:. pe;.;~o~~ ·- ;,..:}·;o·· ··r.~~!~ld. rd~~:\·C 
yon; rnit:d. i~. Profc~.s;,:~r n. J. r<obcrtSOJ~. 
lie a!l<:l hi~ as~;o(·iate:·~ hn-:T'n'"'ed ;_;,.n onE~ 
Tu·v f·~u:1h·~:"l_-..... e 11orsep~··..,·.:-r ·For~i V--~'i··dl~-

~';lgjn(:··:;,~;;f~l~ b;~<i t .. :::::n ~~l~~ptt;d f::r i-n~~/I;~!; 
s.:·..;t·. 'fh:::y :1ddf~fJ. ;;_ centrJfugal supercharg(-r 
;nhl :r;u: test:; '':i:h and wilhmn th(' 'uper­
<..:hargc!'. The supercharge:· v;a~ ,": :-;jtr:ph: 
(.f:r:trifn~a1 b1~nver ho~~kt·d t•.) !he fan svs-
1crn \\:itl·t :.e-..:t':~·a} \:-- };::h:;. ·\;Vith th<: ;~id 
of a FunJ. \J .. Jt<,r C::mpany (':<pert. ih:y 
adju~tcd tflt~ rr.;ntor f<):: p(:~1k pe~·fonnflnC.f:. 
~!~~; dt:terrnine sth:h char~to:t:eri:;tit·~; a:: dc--
· .. :e}oprd hor~,f.:J>O\h'Cr, dc•.;elc'p'=·d t(>:-!Jt1f:~ en­
~:ln~::. spe;?d. mt:C'.h:tnil.'.aJ efh~:iency. ~~nd gaso­
l1nc ronsu1nptinr1, they ran a ::.cries (>f t~::'::;ts 
(>n tht· .n:otor -..vithc11..:.t ~uperr.h;jrgtT. ~i'hfn. 
1h(: :;up::-~·ctw.rgcr \va~ pnt into (~p(:ratio;:, 

rht r:r:girH: ff:adju~tf:d, ~nd tht: t~::~ts v;(Te 
.rep::·ated. 

Stock Engines "Souped Up" 

Jt tmli't lx: rcmem1<ercd tha: the Ford 
{'ngjn(: i:-:. nf>t dr:~1gur:d ff>:· :-:.np<.:·n.:hargin~. 

it ~:; a stock t·ngJne and c-annc·1 bf expt·c-ted 
t.c: pe.::forn: as ·\~;:;:~n IJndtT tht: conditi_._·:ns 
·.)f ~npi·n·!iar~:ing as \\'OHhl ar: engin~:: Yvhich 
i:=. e~p(:~::!ally d.:;:~~igr~t·d for :.ha.t ptupn·..;,:·. ~.Jn 

rbanges \V~~n~ 1n:::.dc in th<: t·nxirw othe: 
th~u~. t.hf: ;Hldit!on of the superch.aq~{:r and 
ih,; sub;;titnti<>n oi' "cdd plugs" l(<r tb<• 
ordin:H~.> .. ·~pa-rk .Ph.:g~. ·Thf:f>.n:tic=dly~ ~uper­
charg·in;{ ~viH incr;;;;;.sc the horsep(t\YtT of 
:;.r:y eng1ne, 'The anH.nsnt of jnf.rf:a::.r:: htY\v­

n•cr, is depcwknt upon v~triabks suo.:h as 
th::~ etl1::-it:-ncy of 3pa·rk r:lut~·~. ig-nition coil, 
t~n.~ing, coc:'!Sng :-:y~i:::tn~ and tLt~ quali1:-r: of 
fBd. In the exp~:rin1f:nt~ the variahl(:s \\'{'f't' 

k:;p;_ as constant as po~.~;ih1e. It. i~ .i_c.g;c-.a1 
to t:xpn:t thN:, that eh:n hcttt:· re;;ults 

(D~1Jd };;;:,\:~: bee.t! c:·q)(·c·t~>J \\.-.th ~pcc!al a;•~ 

r:-arat\lc·. 
Thr: re·~u1ts !;{ th~: i·:.:pcdn;.{·ut~: ~t~·~:: :-.ho.,xn 

1r~ th(· a>.:>.:nruparJ_-..:ing gr.=:_ph. .-\:-:. v,:;~':' ('X·· 

pt~;,~ted. :JH:' ~-~Jpc:T.h;n·~·.t:"!· iT:(r~:~::-;~:.J the a". .. ;?..ii·· 

Gnlph <:omparinq normal a.nd 
supercha.rg!ld psrlorma.ucss 

ahle hc·r~;t~1hJ\V~:r. 'TLc f!1;txitr:un: ratit!}.(. of 
:_b,:· ':'ng:in:~ "\\·.ith:.-:!H the :=.Hpt~r..-.h:::.:·ger 'I'<<~~. 

89 bp. v,·hich \'.:a:~ developed at 3800 
-r .p.rn. Tl:t· sL:p(:f(.h;;.rg(-:d engin(\ ho'.-'..·(:\'':'r~ 

d•:\-d(·p('d 1Cf,.5 hp. «!. thf: ,;::me ,;pee-d :n.hl 
dr:·vek:-ped ;l gl·e;{t!:r h:;r'-$<:_pr~\\'tT ~H high(:r 
sp{·t·~b. The h~g·b(~t ;:po;.~~~d at <.vh1·.J~ tl.H: 

f:ngir::.:~ ""··a;; te:·A.r:d '?,.::s 4200 r.p tn. ~·\t tbi:-: 
~.ptt~d thr: cr:gine d.e· .... "';}o;_Hxt 112.2 hp. v .. •ith 

t'';ery indjcati(·!n that the 1~urr:L~:r of hor:-;c­
pn\ .. :tr de;,;c1oped ~o;;nt11'i i.nf_ff:~~~t: ·f..~r at 
J,:':J5t ~l1}{,ht.l:y grea.t<:r ~-1:~:~:ds, Th~: Pro£(::;:-;or 
di~l not c·arry th~ tf~:ts b':·.ycnd !hi:-: poir1L 
h:.~\veve::> f<Jr h(: ff:~U(:d Hwt the t'ngJnr: and 
instnnn~:nt~ nJ.i,-)t! be dan1:::.gr.J. 

/\tcor•hng· to thf pre':=t·nt th:·:(;t·;.:l the 
~un~:>unt. o{ fuei used ptT hor~t·J:~nYe1·-hc:Hr 
wc•uld be c·xpcC"kd lc• !FOT<l't' :::pprt:ci:<t_,;_y 
·with $npt·n:l.t.~rging, 'T}:l~. ·\v;}':' Hf>t thf: c::;:: 

!n Prnf::~:~n.r R~)be:t:;~)n\ tt-::.t.s. }-le ~oBr~d 
tl!at \Vhcn tht~ ~.t.:p(:rcharged engin(: w:.t:-:. 

;,~:r~ni~;;;e; a tpe~!'\':Jr:~:';,;:~~:~r :~)O~~~:uaiii' ::,::~~~ 
b,; tmd•::r''toc•d !h;ci !hi;. 'bt:'. n<">t. r:k;m 
h"..;:.; {nd ........ -::;;, tEt~d ;,hn·.in~ any gj....-~;n 

tin'!.t:. Th1:~- :-;•.:{~rn1ng cot;: r;idicti·.)n is ::-au:-;,::;.1 
by tl;o:: h~(:t tha,t th::: tnglnc ..,: ... •.::'~ <h:vd<.)pir:t~ 

;nul·t· .l.lf>r:~ .. :pcn ... •e.:: -...\·h~:n st:pcrdlatgt~d. Th<: 
low fnd u<nsumpl:C·!l he'd until a ;.v:~d 
;_:f .3100 r.f; .:n. v•;a:; .:-eadlf:d. :\hove t};i~ 

JX)1r:t. 1 hf: fuel c.unsun! ptioB pt·r hor-;-;rpow~:r·· 
huur becan1t~ ~l~ghtly ;;:"t:at•:T ·'>:\·itb th(: ; ... 1...:~ 
p:;::r .. ·h.::n;ed engJnt~. Prof<::'"):;or Rubert:-:.:.Yn 
sJ.ys t}~a: the 1~;,,vu~ foe] ct•nsu1uption is 
CHE~t·d b.\' the fact that !ht· g;~~~ ar:d :;jr ar<.: 
h~:t.t1~:· r:·j:_-.-..-<:·d. :_n:d .n1..-;.n: thr,rout~·hly ...,.-~!.·· 

J!•.Jtizfd in ! h·.: su:)cn~bargo:;d {:ng1nc. 

Efficiency Lowered 
'Th(: :.::tl:~:r tv·;n f;.b''.:'l"'Vf:d cha~·:_tf:!',~rj·..;u:;::-,~ 

trJc·cktr:iGtl dti·.:i('m:y ;md devdoj•,;.:J ktqm:. 
w~:.:re n:A so :-:_per.t;;scut?..~· .in tht:ir variat'on:-;. 
.A~ ,~,-;is pn:.Jir.ted, the n::t'::-h::nit·.a1 efrir.i::ncy 
~xa:-; :-;hghtly lu\.., tr when tbt: t·ng-ine ;~·a~~ 
;-:;HlH:~·tr.h.:, r~;ed t.h;~n l_,~ hen it v\·;;:..; nc:t. ~t'ht 
dif:>.:n:nct· :xa~= quitt: c.c.nsist~:nt 3Jld th{~ 
1 \:.:c curv<:s hav(: ·n,~ar1y the san~e shape 
The torqHe~ ;;:, f1HK.tjorj of thf: }H .. 't"r~;.:T:(;:,ver, 

wao natBr:diy incn·ao:ul. 
r\:-=. h.::s heen prf:v.ir:w..:.ly "t~~ted. the (:X~ 

pcrimcntcr~ iound that ,,r,lin::ry :oy:;·k pluw, 
hf:carne ton hot ~o p:::rfonn '.:vcil----ia iact. 
the ~Jaz.e un ttl<: porcd,;in v;o.> melted. To 
remcd.v thio the-y lE:'la1led ~i.andard ten 
rnilllrn;.:~i"f:.:- ucn1d plt:g~" ~n Sp(:<".!.:d ado,pt{~rs. 

~-\ (;7 t:~:tan~: f:..H:1 \\a~ bur-ned ;n th~:: :~u­
pcrch;;,rgul t·ngint· for sp~(·do up to 24~X} 

l' p.tn_ A 7~: oct.ane h::d v.:o..:- foqnd rJf:t'l'S­

~.ary at hight·r ~:.p._; .. :<J::. 
Pn_tfr:~~--·:r I<.obe;·t~ .. :n dot·:-; !lf>t o;·di:nar1lv 

advist· th~:: us::· ~;{ a :;npf:rchnr~t~Y oq ~ 
:;t(>ck er::-:~·jne fH_'!t d'~;;igned ior t!H: appara­
tu.~., ot: 1hc gr1.}ur:ds tha-t it v\·iH prohab.!_y 
sborh~.n tJ:~;: life of the engirH:. Hc~\VC\·Tr, 
;;pecia1 conditjc:n·~ J.night. w~~;T~~nt hs n~;t, 

~r"fw engine nn v.:hio_:h the !c.sts \VCrt .run-~-~ 

.:.hn~ ~upen .. --h~:.rged----h:_~:; been pu1 bad~: int(! 
~~:::rv1cc as a 1na:·ine pc:v,r<:-r··plant, h:n ·nn 
d.ata. i::. :yet. av·;~i1abk: ~~::, to !t:-; p(:riorn~:ar:.::-.e, 
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1ookhtq between the pda f.::.ces c1 th!> two-!o1:1 ~;lectm magn,.t, \"ih!>n in 
U!S•:l the- spectrometer tube is ;;uspe!td&'d between 1h•:. pole fo.;;es, 

t VER\: _:y,.;n:h !hoa;:~n:ds A hm;r:; ;;'
1
: 

11 . -~·~:>~·t•1-.···-:·r·1 r-c.:c·uc·{ "F·;-· nn·..-:p···t:;~• 

~ ;~-~~-·;J~:~~ {~-~·r:ive:<J~y ~>f ~v·{j~_;_l11;:';5(;;~;s\·~ h:·~·t 
:.'CJ:y ~-)CC-1-Si.(·:n.:::.U;..· i:~ ;s discov~:ry n!?sde 
-.. •ihich b:::.~; pc;p·ul~~r <q)pea.L :·~-':'\>,·s c:f :'nc·h 
~hsco-..·o:.~rl<:~- l~. ~.napr!~-~d nr; b·y new~.;..::p::·rs 
;tad r=~:r·!odicais ~u~d ft<~~hl'd across ~he r:~~ ~ 
ti~;!·t in ~~ u~·~ialb-' dl~.ton:::d and ;:;p{:'Cta:~ula...-

:~;~~-::·l-~;:~:~:~:~~;;~r::l::';~~~l;,;~-;::~l~::;,~t:lt,;.i_·:~~~~ 
;..~GH~~."l Y>rf:d.ict.i.:.:-:!~S~ !h~; SC~t·nti:;; ~~S ~,;.;d~ :u. 
h~~ ~~nti_:·-:~ f·7of.;;;~~ion i~. ho.:un.d to ·~l.·:il>~.r 
fron; iL 

S"!.seh :sa::. H:e {·.a:~c let::.! ~=pri~~s- Dr. ~·\J i r-:::d 

£;;:!;;;;;, \~;;~b::;;.,::::'l ,,ti'\~:~:~~,:~:~:~:, }~~';;',~;~: 

:_:~~, ;{~~;l,~l;\~~,l{~,~~~~' ~~~:,~: ;~;~;x-,;::~:~,}~~~5:\':~l~:~:: 
~r:~~;~:~;l;;:;~:i'n. :·::_:;;;:'~;:'~ 1 rtl'~~" ,y~ T'l;:~~;{'" s~l,, 
pet·r~l,~tnw-{).l·:d. J~n~~.!.l):· t:1i!1l;~xt·:•l in· :;. fa.~1~ 
ta.-stJ(' sh::.r;.: in 1h~~ F~r;.)·;, ... 

It ::.s ~n~t:.rcsting to ~d::HJy :-hr: app;::.ran:.::, 
' -...~:hi;.:h v\·o;~ ·g-r:-Hty ·(;d star::.~!;{. thjs; j·~·::ur.n~~E~­

tJc r:h.~.:.r:-··:-~·::~c!;.c-·!1-·····the 1!1~~~.~- ~-1">:-~ct.::::~rn.t~te:: 

hT D·r, :Nifr·~ .1=-~h-:-;::o.to~·_y. 

Operating Principle 

,_h ,:~:~:,;;~,-::c~e ;~,~''7k n;u_~:r,::,~';'l'f',~~~l~ n',';~ "; ~~1~~-: 
rthvs~ci:~,t~ h~-rve v.-'o~.-i~ed ~:or:.st<~ntly t:~-: :r:<· 
~;.:·(~Vr: thf: :etlt!lj_qnc of :_i<:t•::nn$:x!J~g- ·:n.a~.-:.:es 
~~nd rt~L:.ti~;".o:; ahe.nd:;:x:(_:-: of i;;.:;t .. ;pc·~:. Ir: 

~;;:,~~::~) :~::~:::;,~;:~:~j;_::);~~~l~: \':;~~,::::: ;::;) 1;!:1-~ 
.~:·:n:n:_ J~.:..t:--r.:.h~:r~; ci !!~~t~tr:Yrr~. F;.·:r e-xa.:nph\ 

::::;, :~~1,~;le~,i~L,;~ ~~;>1 ~:,~;~ ;L~-<;~:~~;-~,,;,~. ':~';~:~ 
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.i.n~ ri:~e 10 thf: thn:f: isou::pcs nf Nt:Dn ·. 
N~~.:~:'{\ I'\;;~=>~~ and I'·J ~;:·:~. 'TiH~rt:iorc·> aithough 
piin~ary po::.1t.i-~·e . .i.tY!Y-:i f:-;r.:.r:.:";d frnrn th,:·~e 
diffe-rent. isoh·::pt:~ ha\.-e tht~ =~~Hue charge 
( g·ovcrn~~d by th<: nun1b.;;:r ~;£ prutons ), 1bf·_y 
h:_rvf~ dJfftTt~:.lt !·r;:;~s·~t':: ( h~f>'\Tl"Hf:d hy the 
numb<:r <Jf j,r,;tm)s and lKtHt<>n<:). 

Tlw· .. :,pr:::ating- pr:n::·i_pk of lb;; m<.\'' 

i'[~,~:~,tr1~;;;:~::,~~;:: ~~f ':~~::;; ;!!',~,~~~, l~~~~~<;~:a,~~~;:'::;:,~ 
p~:~hs ~xh<:n n; .. ::vi~::g ;t-: a tra.nsv:::r~;(' .rn~~g­
nd.i,~ !3d:!. 

The !'ad:t:~ c·f curvatnte ~;{ !ht: ~:o<td: L 
g·i :.:crJ h_y tht: <:quatif>f.: · 

m\' 
r~ -·-·-·. 207~0 ········· \~<::r:.ti.:·n<~ters: :;t;t!.~trt:d 

::vhtTt' n~./<: i:: .. :~tunl~C .n-:a.s·~ nn.~t::; per <:·.l.er.· 
tr·:::ni\: (har.:.2:c~ V i:; tiH; <~r:.{~rg; .. c·f th·e ior:s 
in eh.:o..~tto:.{ r,;n!t·~. arsd I~ i:; th(: str\:Ttgth {.':i. 

the tnag.~1c~ic iid.d hl ~~u::.sse.s. 

In thi:' .... \::"t.rnmf::li.. bnih with '" rx,n· 
:~tant r. B is k(~pt ::-c~!3stan~; ;::.Bd ""·.:' Js a~J .. 
jn~.h:d ~o hr :r:g t"hc ~~.Gtf>j_'t~·..: -~vil'h diff<:rt:nt 

m,:~: ~~:Ji~'"·c;:;:1~;,,f';';~;;:, km into a wmi-
o.:i:dc· of radi.Hs r e•.ruaJ t:; ~ :r:.., .i:; :.l::.r:d 
-f::~f th•:·· .:L:.l<tl;..-z.e:-, Thj~ ::.~he ~:; ::~ndosed 1r:. n. 
1·::.-~- inch s<·;?..kd F'yrt·:--: gi~~ss vuh<;;; i..~c~nta5.:.1:r:g 

(h.~: inr: :'c::Jl"Ct' .::t onf.: -o:":nd. and the tarxet 
a.t th~·= utheL 

]'he iPn. sc;r:rcc .i~ a ::h~nnb::r into v .. -·hi:·_h 
th<:: ··,_;:=:po-:. (yf th::·. J.naH·rhd_ .1c· l-·~= ana1yzo.:.J 
·!:::. fed H\:·c,D;:;h :?, cap:dl~tr)~- i::.~~~k, /\cro:~::., 
!h~s cLa.n~h·~;r p;t~'-'(:': ... a :~t!·t~arn of e1{~tJ.r(·ms 
{::nt·n ~~ ho:_ fd;~:x:enL \\·'hct~ H!<~ :~k;_:tron::. 

co1Jide ~Yith nl·.:df:J.:u·:t::-, n~ thr: vapo1·, they 
dislG•lgt: (:·:::ctr:.!n·::~ 1cs.viDg' the 111ok:cuh:~ 

t' ' J--~3--·f'Bt 'ffH:'~t~ d:~Jlr.i:~nt $!.lOb:~· 
:;t~{~~~~-l~~~;~· t~;)~~- ~;~-~~iti·..-·e 1:);b f·:::cn:;~::J in tlH: 
aualyx::r. T'he ion~:: .:~)l.:<:rs a controlh·d 
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:s.cceiera:.~(~n hy .a :;.eri:":;:; (;f ~;ler.t·:·t)::J<:··~) 
pa::.~; thr<>Bgh ~\n 8_:.;:0.2 n1r::.1. ~;1it 1nt:') the 
:,:.urved c:.::p;;~er ;;.n~~jy.,.·.c·:- tf.:h~;. Tl:::.: prc::;~~t~(: 
;11 :h~: n:.~!~: ~=~ ~naintainbJ at ah:·JtH 10-<: .:x:n~ .. 
:_;f rn<:'.::cury ::.o that the r~bhon of i•.rns "-.viH 
n:.::t. h:": (lh·e::h:d h:'/ col13s.ion wit.h ga:: 
mc•kcul'~"· ln the othc·r end of the tub<', 
]~~011 ::r .. ~·ay f::ntr: th<; _i.~f ::.t slit, tht· !Gn~. 
1<!:~:~ : hnJu~rh a.t:other slit ar~·J strike a c<·~p-· 

~·;:~l [~~;~<'~;;,u~:,,·.:·:: ,~i~:~~:i:~c~:_;~~~l-,;:~:~~:l:~:;; 
v~·hic-h is proportiot!~~} to ~:v-: nttn1'ber of 
!<)E~. 

Guiding the Ions 

In onl<:r t.:_, mab~ th,: i;;n>. fdhw this 
cnrv;~d i>alh. the tube i:- plan:d between 
:.-;-~,:· pole L~C:":;:; :-;f a tv•;n-.-tc•n .eh":t~t.t·olr}agnf~L 

~;~;;f 1,;';J::l~;~;:~:i/';),f i.~'t'~~K~~!i lc~~:,r2e~::~: 
~.r:uart: f.eHt.in::..e!<::t is f.>t'C·:htcf::~} acr<)SS th<~ 

; '~;:·~:i~~~',~'><'ai~-~{'l~:}'''~~:;~;~,th~~;;~:t:dic ii<~ld 
~;;,: ;·,:,~~; v ~;;:d ,~'c;;':~;.,,~1:.! >:h ;~~g~,''\~~ ;;~:;~~t<:;; 
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;.acrili<:e of sea>ltl> 1ty. The r;bbor1 d l(•ns 
·which pa:;ses a.rot:nd tb::: tnb,: L only 0.2 
mm. tht<.k, ;md th<O 0.3 mn.L slit at the 
ta.rgf:;.. t::r:d oJ th(: tuhc i~, a1npl~·: f,,:>r nd­
miHing· ;;ll :.;f the ion,; in tl.:e :ksJred heam. 
~rhe ien~· c~f. ·:;tbf~;: $~(}tt~p<:s sf.rikf~ tht 'Nall:; 
and filte·r vane" of th:: :;:Jpp:::r lube and 

:~~;~ fl g;;;:•:;,:~s~;~_,;;;,:.:':t~~-~ f tl~:'::· L~;:~~~::~''i:~~ 

Design Problems 

it ::: iYlt<.:rcstin;:;- to .:~<>te lh<: way:. tf:"t 
f..>r. Niu Jea!t with '!omc '-'f the pmb· 
lenn that heed him when h:; :ks;gn~o 

;,l;~l ~1;;~,:~:~~,:~:1~~-r ;,[ ·::;:;-~ ~·~:::~u~;n~!~,3~n~i~;~ 
~<{' the .:.n.:~gr:i.tude (·!f the i<>n -..:t~1TE'Ht3 lH0-
dr:ctd is on th(~ order of J.{J;L:-: t'-l 1{}~1~~ atn~ 

pen.~s. 'Th::: arcurah~ rnr:'q.:-;orcn1t:nt of the~:e 
n~n-<:nh i:: made possij,J,,· by the u;;.-, o'i ::: 
sper.i~::t eit>.:irotnet(:r "'.t(H'tH.:In tt:bt~ tiC\/d;;ptd 
i1; the Gen<:ral Elu:t;·i,-. and tht Bell Td:> 
p};:.>rHc 1ahoratm·i.::;, Thi::. t!Jh<; has an a.l· 
:1-no~t .infi.nhc _inftT.-eh':;,:trode. re~i~t8.HCC··--· 
:.vhif:h i:; accor:-1J~11st:~~d. hy j::olation of the 
grid caf\ carch.t1 ar r-..n~gern~~n.t o-f the e1(~ ... 
rn<:·nts, and hy U"r: uf ·'' plak •!llpply of 
onJy 4 voits-----f<rr bt:.;o~~- the ioHixatJon. p(J ... 
tnlti:\l uf <JX:y o,1:as whicb might ht _prcsent 
~n thi:: tube. Fro.rn grjd f:i..·, ::athudt' i:~- ~-:<">H­
Bedi~d a r::,.i;;tor (;{ ;<b<Jut 10"' uhms, :wd 
!.hi"!) ugh th.~:; ·rt:si::.tor .Ho\v·~. tlH; if~n cur­
r~~ru Jr:;n~ !h(~ =~1'~~r.-trorn~::t~'r, It may bt~ 
'":::·:1 ;ha: ;·: n~ncn; of JO·Ll ampe.n:s will 
('3-.H_:~~-: \Hi 1 R--dr-:·::.p _of nJ vo-1t- a.rro.s;-; :-h·;~ 
rf:-;i~;:·<)!~ ·- _pl-O"'.:'i\'hng t1:.<~ ~~ ddr.c3.tJ-a:.~·d·:.::-· i\:si~;t: . 
. an<::~ ;;f llH' !Hh<: :.:: man;: times brg<·r tl.:an 
.Hf'> oh1Yjs. ""rh::~ arop1jfl<:atior: f.::ctnr- o£ the 
tuhe io ahot:t. Q,() ~.<:om:!:Lrc:<l to fro.m .10 to 
15~};) fo·: ord~t::iry radio tuhf:~.)) and lt.~ 
plat'~ c-...rn·::~r:t. 1:--; o::.itlle.::- rt'ad •.:n a g.alvano­
n1t.:e~~ ::~r h;_dau~:di Dut in a hrJdge circalt 
Sin:::~ the plat~: cnrr<;nt 1~ a f:.Hl<::t1on {){ th~· 
grid ".:·oH.:.-._g--;::> the .tr:a.g·nitu·Je of the ion 
(::s:::::;nt ;_:ar: he <.·It·~cnnin::·d frnn1 t};e -p.!att: 
nlrr<:ni. };;J\am~t n,ndit.ions. 

Sin~~~-: ;;,;.:cnr3.c-y _:.s ({i:;cn:a:~~:d h)· aUcn.ving: 
;;_(<,);::~ ;han {:}r::::'. ·\.'ariabl,: h> ;_:hanxe -fur t!H~ 

;~,:;;;:,~;~~; '~{~ t~:~;~~;:.~,~i ,;~~n~~iJ i:,ni:~:/':;~~;;t~ 
;-a;us u::n:liti<>n>. hr; c!·lS<'. Naturally. an 

·t·· }-... .,...,_-;..lS of .. :'3:._. kind cern a ins a gr<:';H 

'
·.-_\\"., f"_.-._',:. '\'·· "~ ; . ; : _,·_].;· l ,·_··. _:.: ,·· ·, .. :-: .l ,_·{ " .- "~ ,,__ ,. ,, the r:;~ce,,si ty i or hold· 
ir:g ti.le:;<: c<nl'St<>nt presented ,,,;\·:::.ro\l en-­
gineering- ;;roblf:rns, 

~The eic.-.~trc~n1agn::~t -;:; er::;rgizcd h: ... · a S· 
kiltnvatt din:'f:t~~:nrrcn1 ~::~lk:r~nor. ~fhe 
grncrati.)!' ~~u(put ·voltag-1: app<~ars a~-:ro:~s a 
b.bnC:ng <~ireuit and i~ hdd con;;lant by a 
~ne.cJal ·v3.tuu::n tnbe r~•n1p..::n-;.3t~;r. .::\ :;rnaH 
,_.;iT-h.<l;;.nn· v-.;ltag<.- "" amp1i£i<:.l .m;my 
lnmdred,; of t.im::;: ;;n.d .fed w t'b<:: grid n.f 
the cc•mp·.:n<:atc;r tub<.-, which tuh<: lt~nri;; tc: 
fnn:e 'he vo!;a~u: hac·.k a.nd hcn•nd halan::::· 
<:ondition. in tho':way the o::ltj;~ut i;: bt'l.l 
cunstant t<: v, .. _:.thln 0.01 per \~t~nt~ gJvir:.g· a 
tolt>-r&nce or ~n:i>ha.!f N!!-i:' J-'>Ct• )~q:1f..i.r( ((Hfi ... 

metl'r in tb· S!~XJ-gau:;s fidd. 
\·V~: rnay ~;t·c h!)\~ -;rnpon.ant ~hL j;; .f.::on::. 

tb<· be-t tktt th· 0.2 mr:L rii.>bo:l uf iol% 
i~ djvcrtt>J tbroH:;~h .l&Y' in tr~nr::-.l-;;:_g· 1.).7(:g 
lnc!h::; and .tnu:-:t then _pa~.:; throug-h a. O..J 
nnn. slit. 'The if>H'~ are 111utuaBy rtp!.lh<h;e 
;~nd th':'~:efnre the rJh1>on l~. slight.l:'( thicker 
tkm 0.2 mm . . ':\ the target-end ot i'!:e tni.>t' 
~rhus it is s<~en tho.t fieid -var!a:.ions <~aH­
not be ;:.:.1kn;~·f.:d to can:~c a ;_:h:u:g-t' .:n th(~ 
~.:x,J;r:-~~: of the .i.r.)f.i:-' '::vcn hy ;;:" ~r:.t!\:}~ a:~ 

0.05 mi!iin1dt!'s in .!6 in:.:ile.s! V·hth '\ppa-­
r:Hn~ d thi~, _g:;o:nc·try ::rJd t~d:l ''' :·eng:h, 
H1(: lGH$ reqtHrc a·pprox1n1<ih~!y L;f;(l Vi)~(S 

(>f ;·twrg;; t:.: t;,,: brought il'lC· tocor::;. '.rJ·d" 
voHag•:: ar·peal·s hctv,'<X·n tl::-: {.~cc..::l(·tatjng 
plat~·~ Hc";~1;· the Jon =~<-">Ufr.(; :-;n th:d. '.-Vh':T! the 
ioHs pa~~ tbrot1gh the ~;Jit intn the an~·dyl.(:r 
tub:-: th::y hav<~ ;J,!; nf tll(' UJe:·gy llw_v '.\'tli. 
requirt'. ~rhi:-; Ycdtage l::., snpp1i.t:d h_;: a 
f-:.dJ- ... ~-...-av~ f•:)vo;f:·!" ~.up-piy and hc.ld e(·BStant 
at ~ gi'.:(::~. :o;ettin}!, try na~ans of ars ~::lee-· 
trc:nh: :;fa!>J h..---.:;r. 

Appa:n:rtus Improvements 

}\.t pre~::~:.rt :__ "Sn hatt.t:ry el1n1.;:nator:-; <.trc 
!.H;:ir:g h:.tiH. 'T'hes~.~ 'l\'iU n:place the :·~t.tH-

~~;l \:;l":,;_l~~-~;~r~~~:,.l t~:. 3~~~-;;!;~r:~H:di;;.~~~~~::l. 
n~·:t_tf:'_:·it.~:-; <--tr\~ jlnprartk;tJ: and r;r, I\ri~~r ;-e ... 
port:; th~n th<; ::·h:~::ronic :;f.ahJ~i;:~;r ~= <·r 
;~'.:'3-::.nonl-tHbe tilttr~:l< gh·e an o-:.Hput --...-...hir.h 
is pract:r.aH_y rJfiph·- fr::t·, The:;f: ~t;;J::diz~::-s 
a-rc s.c t·H-;:-:if:'Ht tha! e';r:n :.vh(·H th:-:y ~;tr~: 
u:: ... '.J t;; >nw•.lthe .-,ut \h<'. outp-:Jt ;;f :1 fuH­
·wa.ve rectif:.t:r H:cr ;.Tq~1i:-e ..,-~:ry }jttk· r::1-
ter:.-Tr:ing capa~-:J:.y-ind:.tctanf_f: -f~Jt(·1', 

""i'ht~ \.'tuyed ana!y·t;,:'r tt1hc Gf d.:f :-;pec--

::;';~:~:;~~~i~,;~ s ;::~~t'::~:;; bt ~;~) t;;~~\:;~ \;:,~; ~ ;t;~l;: •:~,~~ ~ 
f:(:ratt~ te cnn3t~:.:.[i t. -.. v}tr:n r.erta1n \.';i-Pf>.r~. (.~ro:::· 
-:op:i:Vi(·•f \\''}H•n -~<~d;;} if~<:q,-}<:· i'. :f'Yth·-.._.:~f~ ) 

;;;~;;c;,:· of it" is , ~.].;,,,·:!' in tl;;:. ;!/,~' ;;~,;l 
va.pl._-,;-j_-{,~:d by an eke: ri:.:. f:.unacc 'Th(: 
kmj•.:r::tnre ui thi:; .f1;rnacc· i:; <::·ilica.l ;:,·,;d 

:.::);~-;~~;; ~~:::.~',~;::\1 l?' J;l~>'::;,~~:r;: :~h,~tt1~~;:(';;::;:: 
t.r:fw.:: f._)r.:x: a rH<-.tjo;· p~ut ;,:: i d~t~ :-:.T}f~{·tr·.)~tl-· 

Spfc-.tr(;:_n:;;)::r~ it~ ~:f:rn:·r~:.1 a-:- .. :: of 1hr:-:~: 
type~ acc•.;.::-din:.?-_· tn th~.:Jr ;:_1f:thod -:;{ irJdi­
(:~Hing re~nlts. For n!t:asnr-;n~: !~;:.;~o:Ji{: 

~ .. -...-ejg-}n:S a ph!-;to~~raph1c nJate ~~= used~ -f·.)f 

rnea.st1ring s<:lati~ ... -{~ ;:-;_hunda,nce th(: fk·.--:·· 
tronH.:'if_:r~ ~:.1h:: cir(:-uil .Jcsc:·_ihcd abu·\T 12-: 

1.'.'-<>l; {or >:.:Flying }:f<'>j.l(Til(:;; of ti:t~ lSOWj:f: 

Jt:~c}f ;_1, ~-a1np1{: c~f it i~ :·e;nGved. fr,_;n~ ~he 

Tl:e rnost ac-cnr;\k n·,er.h::c! :.1f tlet<:rrnin­
j;lg the \Vf:;J~ht:-; of j~otopes ~::, teo rn·.;:~se.n~~­
tl-:<:i>· rc·bt.ive df:fk:-; :t:n' .in '' n-,a,:;.r:r:Dc· 
ftt·!d ar.:d lT£t:r t};etr~ to a ~~!r~~n Jnde.x. 

(()«::o;J(>J(~IOO now g<:rl(-ra1ly r:5::.-!L Tins 
is an:umplish<'!J. in <J. photographic. sp<:ctrom· 
ettr ur H:Spectrog-raph(~, ~n "\vhlch ~t pho-... 
(Ographlc pJa.te i~: p{a-::o;~d :,:; that th·.: i:;.o-~ 
top<":: which ;Jr<: present in tl-:•: >apor will 
tlarh:e.o the plate at d·H: .P<JSitjons v.:her:: 
!l<<'Y ;,i.rih:· it, Tlw jlht;o i·> <kvdny;td. :md 
JH• distance-, bdwu:r; tkse :hrk hand:; 
and th:: refcrenc~: 1i.:.lc :.r:-(; n-:J::a:;n:-<~cL Frorn 

Th.r!.!e lead sttmpl<>s ~as !hey are r<>· 
.-:ei'>ted by the Physid2t !or analysis, 
The iuhe <>U the right contdmo len.cl 
from a. Uruninite &(:lmple over two 

bil!i<:m yearn <>ld! 

this d1::- ::t.~ . .-,rn~:: V.-'t?igh:.~. of the i;;.r,t;_)~H.:·::, 
::an ht dd(·rl'olil':;,d tc: within 0.0{)2 ))<~;- c;:nL 
'Thf:' rdatj~<~ da.rkJ.1f:~.:;. c f the }J;;x:ds i:~ a 
YfH';_tSt!t;;:~ ·.::f th~~ r•Jative :ltn:ndaEc·;~ :::f. :..he. 
Lutnpt'~- I~-1('3.StHf:rncnt of t}:r into:::nsitJe~ 

~;;t:tf;:~;r- f::::· rl:l ,,. ;';;';~~:;~~i~~~:>.s i ,;,·:::;;:;:r : -~~ h~l;l:: 
daun"·· hu; tl!i<: mdhod wa<: l.cdiou;: at:d 
:.rH·c!ved 1~:-1;..-:.ny err,.;r:\ ~.o 3t has bt:en 
ahand<.:>Hcd ~n f:_n•or ui the e1<:ctri\::d lYH~o..:~ ... 
nrcn:ent c:f ; .. )n current~. 

})r. N ic·r \. \~n t-rt·Ht ·.i:1(;~~.t£r;r:f:~ =~·pectrcn!·· 
ct~~r 1s ~~ --d~_ry ::-.er~~.i!i-v-~ 1rHtrt~HH~.:tt. J.n 
fact. "'.~:ith t(:gar·J t:; appan~ntiy ~\:on··t:x­
i:~t:.rrn.5) iso!Of:(:~. ~ncb a~. tho.;s<; ~;f ~1;-~cn;·.~. 

Central coutrd pand "! the ma.s& 
spectrometer in Dr, Nie-r's !a.bo.n:ttory. 
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i)r. ?< ~e·r YviH got b<: 1sr::~<..·i.entifi.r. ('ll€):Jgh 

:~:)'~a:v~h~:"'; { tl,;~\,.:J\;xl~;'tt<. f:~~s\:;· hl~:~~n~~~;;; 
1 part .iE !(~)/!.)(> of A;.", and 1ha! i[ .A~''' 
.:xist';, i; is k:<:< tku~ l ;nrt u; 50,{100 ;:,f 
t\;;::; ____ ·\\'hic}; g-;-·.;::·s a. kt:y to thr: ac~~uta(·.v 

of th::: \nst.:umrn!. 

Ion Sharpshooting 

Til<; ir,;::; -,d;ic:ll ~trik<· t.h:; target rr:­
triev(: !:}e(tron~ ~u;d hecon:e stahl(' :rn;,)k·-­
cuk<;, thuo; kav.i:rg a m:.mrt•:: dq.:osit c:f t.l-,.; 
matcri"l on thr: targn. l { a ~p(;cim<:n pf 
thf· ~::ot{}p(' L-; -~\-C.Hltt·d. the }?yrt:x tube c;~n 
br: broker: ;_;pr:n. a:d til(: m:<t;c:ri:;l n:-rnc:ved 
t totn tb<:- fal·g{: L 

'fhi~ .ar:·augt·tnent y.,·-;}'~ ~1~.e~J h: .. ' J)r, ?..Jj;;:~r 
.ir: ohta.in~::-1g the ~.p{:cJ:.r!en c·f ti::.::-.:; v,·hi<~h 
;nad::·. j::.c•:;·.,;ih1f~ Hh; CC·t~firn"!&t"i:.:r: c•.£ "!hf B(ih;: 
tht:ory p:t~tlictiot: c:n thJs i~.otop~:. Lh-. 
J:-.: .. I-I. i{ingdGr: a.nd }·L C . .Pnl":o-::.k of the 
(;e~H·r;:d .El.r:t·.t.rjc 1ab~·r~~tnrlf:~. <:ffech:.J ~itr:~ 
:dar (.Dri.:.~.el·!tt:?Jion:-:, ·Th~:; }>rc••.:~:-;:.; 1~. ac--· 
<:.!1~:.3-tc but :.:t:ry ~Jo-.. '\··~ and it ta.k~;~ SC\'t·:·ai 

:~::~~' ;:::.,t,~~~::j';,;;,(: a l';,~,t"-gram ;amj:k ol' '-' 

l r: it:h·q:rnu;g· th<'ir n·w1ts, the c·per­
Q.tors oi· tl::-: ~-.:Jrte:.H-!neo~:x!·lnf~ ~;j:•t:'.:~r<">~:.~-­
f~er r:·;u:-:t n~aHy bt: ol·: t.b·.:ir to•:~~- ~1any 
t'.rror~ fOU~'i cn:<:p 1n i:t tl::(:y -;;..-\~;:~~ ::Jot 
chu:~k(;d carefa11y. \-\'ht~r: C!rbon .Jiqx:.d~~ 
i~- ;;.n.~:Jyz~:d~ fc•r 1·!Y~tance~ :::.nd \? i~. ~!d.­
jn~ted ~o hr !r~t~ an :~tc•n'!.io.:. tn:::;:-; n: •.)f -L5 
!;l.tO lo;,:.l~~-. tl:~:r·.: '\:-.:ill be :.,,, .. o .J: ;ret·e:::J .:no·· 
lt:(::Jlar .i<·ns Vl<":a~·ured: (C1::cr~:cf·~··}-+· ;~~-;d 

( c·::{Y\Y:;_; -+-. h1 thls .. ~~bt: the fa .. :; th~:.t (f: 
-.·:~:~:nrs 1 }:.art ;:.l 25{~J (:.[ ()S'' i:; u~;ed tG d:::-~ 
!(·rrnint· :.he qua:n!ty of each ion prr:~;;:~n: 

J1~: :~~·:~tr~~hing .[o:: th<:. I~<:ryH~un·! i~o~oj:~~:: 
<:>[ >~.1a::~ H. B<":Cl:: vapot~ :.J.:a::. ·used~ at~d ~:e 
7g f•n:-:i::.-.·:n ( 1·)t·"('l:J:.cr~=:) ·+- as \VeH .::s 1.i.~f: 
43 f5:.:~.i.~io-;·l (.B1/C1·::·~) + had tc: be .i.Ev<.~st:­

~~a!ed. 'Thi~ ·v,·as b~.::can:-;e tl-~~:r~; V·:as ~he 
f~os~ibtl.it.y that t;itlH;f one (;f th<: ~b:....-v(· 

inr:;. might h:: fnrmed. 

Tl·:i~ SP~"-='cn-::::n::~t<:-r i.s ~-1:per1ur h.· rna.ny 
o1hLr~. 0~ -;t.~ typ<~. in that. Jt 1E~s H(} .,,,·ax 
(·r gr{:'~5e :~o::als~ and r.an t.!:~:;r•:::f:.:r <: b(: h;~ked 
and thc\r!)UghJy o11t.~~L--;;;~::.J h:-; ~:.ore cse. 'Thl:=-. 
]eavo;::;. ;.~ t::.:~ce of :.vat<:'r \-'<tpor> ('(}: ~H.:.d 
CO,: hm ,~c· (•tbn .::esichd gas<~> (';;n h<: 
dn,;,~:ed. Thu;. the dang<:r :;f n:ist<;ki;lg :;. 

~~~~i;}~~<~l ~;:;:(: ft;~r.s~il~i~:r'~. i;,;;t'T:n:~;n:;;:~;';f:~ 
d6de~ i:;. negligible bt:ca.n:=-.e cf the f-~b::;ence 
of ~n.:.a.:-;e v~~lX>r ~~nd the ..;xtr(;rnel;-· lt.·v,· 
prt;:-;:--:.1-rt: of ilu~: \">:·at~:r vapor pn.:~~::·.l:L 

S:.::nJ::·tl;u~::-~ a. ~n~.a1l. arnount of ~~."l•::n:nr·y 
v::por f ror.n th::~ diffn::.!~_:n p:unp:S ·,va:-: . .l.ei! 
1r: th<: t"l;.h~:. l :~ n·,ea~:.tr1r:g ~he:· h~ad i~.<)­
t,·:pt:;. !htE, thr: Pl/'" current W(•n!d !·,: 
tuo i.;real· hv an am:.:cw:. <:q~wJ k t.b: :Hg-""' 
corr~~nt. 'fl1~: ... ...,-..,~!:; d<::·alt ·\·\·ith hy rn~:·:_:.snr .. 
);-..-.'" ~~1f· Hu~::; f~1.,..rcr-·1- ax~d fi:s.:nring tl.l(: l:-l~_:·l« 

.. ~t~~r:;~.};. ~L-.:)!1~· ~ th:; knt•-...vn l-I?'~/l·Tg:({~-! 
aht~!!<L~~;:..:~;.: r ~~ t.io. 

Age Analysis 

I)r. Ni:;T JS nov,, in".-·f:~tig,tt:ing ~"fH:' .:'3.~-~~ 

of t:rlir:.t:l·.:;:.l:-; \o.:ith the aid of the rnass sp:::t ... 
!.rorEete.::-. it has long ht~~:n kno\n"! that 
o.:anian1 d;':'~t:f.fgrates to ~ (:onn tv.:;,·~ ~tabl-=: 
lrad is,·;ti)pc~, l 'h''"' awl !.''};"''; ,;nd t!:.a: th~. 
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n;}.un·al di~int~~gr3t1on o{ tht~ri:J:n rf:;u]t~ 
in !!:<; uit)m<J.t<: formation of l"b"''. if, 
tht'n. the n:·lativ<~ ~~n~ou:.lt:.., of uraHitHn, 
thorit~.rt!, and i<:;;.d 1n ~1 given tnincraf Br:; 
l1H~asn:·ed., ;::k:mg v,·ith 1h~~ :un<:>Unt <:>f eon;­
:non lf:;:d ~rn:_~u:·i~y~ th~~ ~~g:::·· :.::.£ th<~ ~Y:i.nera! 
•.:;ur be iktermint:d f.::on-: t{·,,,;,, <lata and H: . .: 
d(·eay ('()n~ta.nt~ of untnJun-:. and thori.nnL 
T·he·~e decay ~>::n~.tarns h.1 \'t.~ beer: ~!CCctatdy 
dett:nnined ar.:d art~ ntc~bures o-f the ~ntf>l).nt. 
o£ le-ad th~H \-.•Jl1 be fc·rnn·d -..:-.··hr~l~! ;~ ·cad~(~­
;;,;,:.tivr: ::·tn:'lt·tH has h::f~n ;il1o-.,vt.>l h· d<;t'.:X.Y 
for a c<:rt;;_in 1::nfdh ::.~.£ tiu;c. 

;\ cr;."~taJ (·!.£ th<: E1tHt:ra1 to L{: analyzf•i 
:~ ~.-~hc·:~cn a.nd c~r:·:Lut;y ~:x<~tniBcd hy ~~ 

ahvay~. h:.:th pn~sent, hut th(: af;e of tht": 
minu:<l can he (kterminhl fn;m dther ot' 
them. If ibcy ox..: both JHY;:,;;;;t .:n :.h<:' 
~nir:tT!;.l, they t'.an he :reated it;d~f·ielldt'!lt· 
:.y! g:vlt!g rt~~;u1t:~ \:vh1ch ...:an b( ch:;cked 
again~;t t<J:\.'h {_}tht~r, 

Unaltered Samples 

~·}any diHio.:ntti:::~, haye ht:t":r.l tY5<:'!. Jn th~·;:-;c 
cxpcr:mcnt:;, mainly v,--ith tl«' iailt:rc b 
f:nd ~.f>f~("$.nH~r:·~ \vhich havi.:: net bet~n ;dt:-:;·:":d. 
since rhfir .fon•.<atiG:l. ()r~l.i.r::!:-Jiy )Vh<:rt a. 
miner:<!. i;. :<lt<:rd i: ksc:; urani11;n. Thr:s:; 
thing~ v~·ert· .. ~~~refuily checked~ ~n~:.1 L>r.~ 

Dr. K H. Klngd~n o.nd H. C. Pdlock of the Gensl·c.l Eledric lab~rutori.:>s 
whos<-' wod<" !>.U U-235 p&1.ro.lialsd that of Dr, Niet·, 

rnin<·ra{ng~·~t to d\:tennlr;;_; whether it h:1:~ 

been ~th.i'!'t:d sine" it. <•,·;ls iir:'l formed. H 

:~ ~~la~::.ir:;>~'~',: :::;~~~; ~~·~n;n-:th;;. ~--;:";~~~::r,::r!;~;': 
its rdativ<: •.:nntent. c,.[ i.ll<Jf mrn, ur,mimn. 
a,nd h·a~L ~rJ:e ka.J 1S tl::";r.: t .. Ot11P~".It~r:.d:-~d. 
-..vitl! :;~p<~cia1ly pnr~i.l~·:d 1udint: to ~:l"-:"{:' l>::~~d 
iod.:.d~~. \vhH:h i:~ v<tpori~t·d aud adn~iH_e,J 
tc.· Hi'::: ::.,p;;:~c.tr~)nH;te:: t.nhe fot an:_t1)"~Js, Th<: 

~~:;~:,;·~,·~~:t~:;;,~:J.~t;:.~~;.!,;J~\).~'';,,l~;'~·;,~~:,~~ ~'~~~~;;; 
ll!>::. :_:.n;o:lnt of ·ph~·) a.r:.d the rela:iv.._: ahun~ 
,,L:u1et~ of t.h:.: Ph i~.t">t.<.::pes~ Ha: (1nH;unt of 
rc·!nrnt->H }('ad in"!J;nr~t.y :E tJ:f~ tle<:-ay 1)f<">d~ 
t~<:H em h.· fixttrt:•l. Thi,, m.u::t he StJ1-·· 

tra·.:·t(:d ~.is.Kt~ it. n:pr:~:~·.:r:H le-ad which '?(:::s 
l'f':'"''nt whnl t}:e cryst;ll wa~ fonm:d. The 
f:t·t rt·.~;uh j:~ :-he atn<"H.n1t of thf: lf:ad iso--

t,'~;~J~:,a~'; i~'~ h d \::~;~,e~;~~:~rr,~ ()~)';""~1,.;;-: !J::;·· r ;~:-~i 
thoriutr:. 

Nit:r :.r:dir.a:e~ the .t1nlits <".J.f e~·n~:r in aH 
nf his :e;-dto:. r\ mm:ber d pi!ehi:kr:d<: 
~:itnph:·:-; ·fn::n; A.fric;:~ hav<: ogt;s ,:; Et!Jt·. 
over bOG/i~)l)J){X:.> yea.~·.s; a :~~-!r:n;.~}(' o£ d:;\·e~ 
it:; from. Ne-n<:;;.y is a. li.ttk m<:>:·r: :h:<n a 
hi1h~·n yt'ZX~ nki; ~Nhik: :1 sr1;:npi::~ o.f cl<:ve-­
itr: .from Cana:b. ~> ahout (Jf~l.(li.KlJ(x.> 
vcars ohl. The real old timn·s con:e frrm: 
;w:·t.hern Cano,d"~--a· pi!chbkr1<k s;tn-:ple 
f:-nm. H:;c: N,)rthwest Territory ,;: ;<t,·.:n: 
l:-4-(;(j~OOO,C:f~> .vc~trs {)1d~ and a ·:n·;~.n:nltt .. 
,;;;mplc from l:-bron C!o.im in. M:;ni;okt i' 
ov{:~"!' twc~ biihon years c·ld! ~rhi·~ i:~ in­
t.e:~t~sting -f.nr the fact thi"St it is oid:~J· tha.n 
th<: pr~:::u1t a?'&uxnf;'d ar.;:: of ! h.P. t"<iri·h. 
V·/hat Js rnf>t'C' disturhi~:.~~· tr} the 111:~n f>-:.::::r 
in th:: .Physics Dqn.rtmcm >s thr: {ad thllt 
any altcratioH whi('h might haY::; t;;.k<:n 
r>l:t,~c .._,-..-·ou1d tend t<> rna1·;e the -ur3ll·;r:.it~ a.j>­
_pea·r yoU.nf_ii,.'Y th,U:: it ~;,;.:.tua1Jy j:;! 

'vVe will be he~H--ing nwre: tr(;:_E thcs<: 
:;:~;.-;r:;rinH::·nt:-; in the fntnr(;. 



NEWS FROM THE TECH SOCIETIES 
A. S. Ag. f 

'fhr: :\.S.A g:.IJ> hf~id an e-...~~~.n1ng HH~>:.~ting· at the ti nicn on 
i~Jovcrnber 6. ? .. {r. V. t .. F·ixen, in:;tructor ;n contr~tcts ~nd 
spf:'o;.ificatJons. sr,ok':: >.)n vati!)U:; enginfc.rjt:t~· rn·obletn~ .. 

nm Johnson, pre:;idn:t of 1hf~ stttil<::nt branch, and Juhn 
~.fci.: .. voy·~ ~ecre:..ary-trt:asu-rf;r: r~ported on <. f.e·v .. • highlight~. 
of th(; national eorP.-'<:ntlon cS the !\.S.!\g."E:.~ hr:Jd at tho:~ St:1tf~ 
CoHe~e of f\~nn:-;yh·ania fn~rH .Tune 17~~~1~ 19~10. l'lH~y· hitch­
hjkt(i t}H·ir \'\··;;.~~· to the convention. h·a~,·ing i-linnt:;~pol!s on 
.Tun;; 1 S. Student> fnml 2!. ,;tab·~ a.r:<! Sa~;!.:;~t<:hnv:c:n a!H;·nckd 
tht:· rneeting::., of the parent. organization. 

Thf ;mnt<:tl filt·n)ty-;;tncknt ha nque: of til,; /\.S./-.. ;2; E. w~<;., 
gi·v~'n hy the a;::ricults;x~d engineering f~;.calty on ~)ctnbt:r 17 
at tl;e TJnion. Student~ ·v\·erc gtH::;ts o.f tJ:f faculty. \·:{r. )'\. J. 
Sch\vant'::~. t"!C\V hr~ad of the ,_}:_..,_,.j~lon) g~~\/t: a short t:dk) ~1nd 
l\fr. J. :c. Sf:u!nv.~:l).:·~ i;l;:;t.n~ctnr in gas engint~:;. ~hn\v(:d co1-­
<)!f:d n:.otion pictur::.:s of hi~ 1;-;·~t sunH1H~r~~ tr!p thrc·ugl:. th::: 
I{c·ck·;e.:;,_ ~r:he ~ gtonp :.ht·n a_;}j?HrrH:d. ~tn HH· lJ(_,-,,,rl";ng aH~::y~;. 
v;·here tBt· sts;dents tnr.nrnf~d tne fac.u:.ty. 

I. Ae. S. 
"HI1nd Fiyin~=(', '-'"'f'a~ t11e sahj{~ct of the talk gJ·.;(:n b:·.: J{arol.d 

Kittksc,n, pilot in ckuge of t1w Li•ll< trailkf ~d- t\nrthwest 
;'\irli;les, t.•.> rrH:mhn~ (,f the I.t\r:.S. ;<t their rn~f!in;< on !'Jn­
··i<:.a1bf:r 8. About. JOO pcrsc·n~ at.t:::~ndtd the ntf:eting "'shit~}; 
was held in the ch.;-rni:;try ;;.nditc·rium. 

A. I. E E. 
t\pr>.::(n<irnately .. :t~ nu:rnbers of d•c !\. LI·:_ E. tna.d,:· an in~v<.:·r.­

tk.·n trir> cd th{> r:lectr :eaJ 1\.far.hinery Cc}rnpan;.. ('!f ,;\·lin!H'· 
~~p<.;l.is~ on thf: ;:;.:ftf~rn(·.on o.£ N \.YV':·rnber 29. ~l'he trip \Vas ltd 
by }\f:·. JGhn l-L .Kuhlrnan~ ass0ciatt~ profe~~:)r nf cl<~c-t.rjr_ 
p<,•.vet~ ;L~td \Ir_ R•)h·.:rt SatuH1(.:'r:-;. 

Mines Society 
).fe.lnb:-;rs o~ !lH~ Sc}H.)nl of l\:Lin<.:·~ Suctet·\..- he~ud .~-ir. l:hnt· 

,-dd ~1. L>;i\·ldson r<·:a:e his e:-.:.peri,~nc<.:·~ <.;.:; a ~~f:(.dngi~t: 1n 
the <:c~r;ptr country of Ncq·thern f{hodesi~:) flt th~:ir )H<.:Tti·ng 
on Novt.mh(;r 2/S. /It til(; end of his talk Mr. T"l;widsun 
:--dl!.J\Vf.:d t>nlargr:rncnt:: of Y>lH_;togr,l.ph~ he }:as takc~n 1n .-~·frica. 

J:)if.k J·.Joliisc·n, }H(:sidcnt {,£ the Snci~:ty, .:q:poin ted B()h 
I.~ar:-;on a:~ chainnan c~f tJ:e cnrnruith:e in charge c·f th(: j\{in,::r~;-; 
Shindig. Hr: will he a;;:;isted hy T•.;d Herqui:,,, R(>y jdm,•.:>n 
and Bill 1\JcN:dly. 

A, S. M, E, 
\\Tednesday, .No~ .. .rctnhf~:: t"V\'fnty··Sr:\renth~ \vas t.he night ·:)f 

th:: annu:.d bt::m fe~·d held in :.he :Vlinn<::;<.>ta Uniun. N:;;Jrh 
1(~_1 loral 1v!.E."s, repn:s<~ntati·ves f:-mn e,-,;ry cl;;s;, wen: i~; 
attnH!ancc·. Th:; high1ii'·ht of the f'rogr;nn wao: the ~\w;.:.rd· 

lr~g-- .. ;f <: n.lt::c_hanita} e_n~~nlet·r's; har:dbo~~k ~c: IJoyd F<:~rn~~t., 
St~n:_o.:-, !or lu~ ~·ork 1n thr: rncrnbershJp :ln\·o.:;. }\~ ot No-­
.. ittnher thf:re ~Ncre YZ ;;,ctiv!: rnetnlH:rs, 'I'be f(:rnainder of 
:lH~ pr~igran.l cnP.S!Stcd d.t c.f}k>rfu1 rr.t(P,;;{~·~ ~~f Sun \:'~diey, 

l.dabo. c.(>mmittee:o. appuinkd for the present y<::.\f b_;; the preo;i<:kn:, 
($~_.rd.{~n E.rstt:d., inclndc: I->rograrn. ('on~r:'litt{:'r:-Hob I-}eter­
~r>n~ A.rt Brir.k.trJa.r:, Jirn ).._{ iti...~h;::H. Br;>.d I-IultgTcn. and Job n 
l\I<)(,rdt<;:c:<.!; lrhped.ion and Snc:i~ll-Jack Dc.>ngh•; and p,~_,h 
Liw.lqni::t: Pd,licil.v···--YVarr~n Rklurd, Ray .And~o-r,<:>H, Ed 
I~an~'er, and. I .. lo;:d Arna;_:her. ~rbc r]ext nleeting ;.viD 1.~{:· ·hc.ld 
:-;.t tht beginning o£ v;inter quarter. 

A. I. M. E. 
[):·. i\. (\ \ .. Nicr ~.:;oke to rnt~robt:r:-; .;f the )\_I.:~,{.E. Gn 

"U-23~" ilt a luncheon- m.u:ti;.H:, hdd m tile l'ni<'n on Nn~ 
vt:mber 2/S. L:<.> Brom aod H.<·nlwn Ohon we:-e in ·.:har;::~c 
of arr:~->.ng·t-;nt:nts f._;r the n-H~f;t.ing. 

M. S, C, S. 
]'};f: \fl:_u;(:~.(•ta~ Student (hernlea,1 Society lH~ld Jt)s Ja.st 

n.;ectlng o! thr: q:..t.:-::::.c_;· qn ?1\H~:;day. Nov~-;rn.h(:r 26. I)r. Hry(3~ 
(r~nvf:..-,.nl, the nt·-..vt'st ;3ddit.1on to the phy~it·.aJ ciH~nlistry· 
~.tair) .,;.:<nT . .:-: vf:rv intert·~;:in~:.::: t;}lk on rn .. ;{;_-~cular ~t.rnc:.Hrt:. 
Pl.<n;. -f,_)r th>' fnt1ln' ''''T"' discuo;;;ed in a hr:sir:<:·;;s m.;etin~,· 
fo}1o·-.\·.in:.:~ th::: t~;Jk. 

E. F Elect Chairman 
~·f:nic·r ele;:.tl·ic..::: :. t-r:g]·ncer:~ t:1et.·.ted Ch:u·ies Scott .:-:s ehair­

tnan of th<: bienni;d r:l<.:·c.tric-;:d cug1nt:·-~rin~; ~h;; .... \.. :-::.cott de­
feated Jc·hn F S!Gnn. after th;~ i_y,·o candidate> h~:.\ pn~Yi·.JU:;l~ 
· .. "··:~r; a nc,tnlnatln:{. eh~{~t1otL :Bot}; f_;nHhd:_ttes an: ;r:elnb(;J"S •Jf 
}(ap~!a E.t~3.. K·appa, ~-}ec.tri<"::-: l cngine~:rin~: f:·aternity, 'I'he 
{:·h:etrii.:a{ sho:n:-.• -.,;..--;u bf.:: lH;ld ~~;.n1e-tirr:t: •luring :;prlr:g- quart<~L 

Koepke Directs 
Training Program 

At the ;-eque;.~ .:,f the United States l.:>ftin; ui E,Jucati•:>n 
iho;:; Un;vr:r~.it_\. of f\fj;u;e~.o1<l -...v1H ~0(>:1 begin t~·; tc:·:.tch C(;urs::~s 

de:;igaed t<J train Jn~:n. a~ qu;ckl}' a~ {":<J:-;sih1c· f.)r ;~ctJv~~ par-­
ticjpatiot! in ·var1<_~ns dt1t~nst~ indn~triLs. ·rhe <.~Gnrs~~; -...viH bf: 
o;)cn (~;:.'ly U.i 1!lt'11 v,·hn h;=l-.,_:e ~dre~td.y CPntpt-:~t~~d ;;, ~.tat<:d 
.:rJirJiruuB1. of h.~·-'ic !ra1n1ng 1n s-:·ngineerin~:; (~n ~;c•rne C"!:..,e:~ 
a~ nus:.:J: ;u. th1~~::"; y{:':.us oi coileg::'). 

Pr-li. C. _.-\. kor:pkt, ;J<',;nini,trati\·e a:;~i,tant 1n t},,,. Tns;i­
tnt.<: ;:,f T.:dH::;log-y. WJ1l he i.he cxe•.:ntive he~Hl (>f the tr.1.in­
ir1g pr•.;F·r.::_~n, and .atl;r:.ir:istra.t·.)r fo-:- the "Lit!h~\:.r:~jt;.:. .Fr•)f,.;ssc·r 
.Kncpkt~ :~tat~-:d. tha.t thr: tr.1Jning_ i:~ i11t,~:lded otdy f:>r pf:r~.~inf; 
;vh•:~ have dro1;p~-:d. (;nt o£ :;chonJ ;~fter C•.).:.npk·tir:.g th·.:ir has1c 
\-\'Ork. -:.;r s~·hq are tu:ahl:~ U· i~nish tf:cir •.:oHr:~e bec<.tu};~= of 
f:n~'t.nciaJ dJftj:.:r:Jties. 

·rlH~ C(>ln~~es uiTen.:'d ~t:-<.:· u.f (J. highly te,~bni .. ~al nar.ur,:·, 
Cnun;~:s in n•achint' de:--;ign, (•ptit·.al e·ng-fnt>::rin~, e·!"sgine•::rln}[. 
Jrav .. ··ing·} lHCta1Jnr~;y and u~etaHography, ;;.rFl indostri;3l (:n;Zi·­
ntt:riu~: ha.vt alr::·ad.: ... • h<-:!~n pn:par{~d. .r\U tniti~-;n ~nd ft:<:s w:;n 
bt pe:.;d fo.:: by thi' fed:;o,-al govcrnmenL ·Tb' :;tucknt must 
pruv·;d_f: his nv,.-n :.i".·ing· (;xp~;n:-;.f:::-, :J.rhi b•)C·k~. 

C<Jur,;es v,·il1 h.;- otkn;'! in both d:.\Y sctJ(,o! and nig-ht 
~r.ht)oL I)ay :~chnol students l..:yiH r~:ce-.ivt.~ ahc·ut 12 weeks 
(<f trai·ni·rsg) \Vb~:Je the n~~ht school training -vviH tak!~ :-:b:;ut 
24 y.;cck:;. ·'fht· g_rou~.·:; · .. vill _pr(•babl_y- h(: 1indb-~d irs nurnber 
'rhe fn·st .-.~oHrsf is e:<pect~:d. t.o :;tart so;netirnc this -~vt.~~k. 

J Pbs are n<>t ,:;n;J.rantn:d. bnt the pn>,:;ram i3 dcsi;<n<~d t'-> 

~:~:/,{;,l;,:,,,~'i~~-,o,,\;te 1:,';_:;:~ e;l~';, t '~~' ,:r~;;~;;lt ~;;;! r':,'; [~:d1 \'~ t~lit~~;, ~~·,:~;)~~~:~; 
"\.ViH HOt br: r:nlJ~;t::~d Jn tht attn;;~ rH·,r -~\·iH they bt~ paid for 
at.!Tnding the t~onr~.e:-;. 'I'herl:~ is :;t1H ~c>nsc (jlH'~tion as tu 
wh•::th::·r cr!~dlt •Ndl L<.:· gi\r{:'n for thf: '.·our;-;e, hut. it 1:-! d::ftnlte 
that snrnc typ~·: of c·ertifir.~:t:~ will bt: i:"su:-:d . 

Dean Lind Travels 
Dt·ar: S. C Lind wa~ th<: nfi1r:ial ddti<:<k of th~o· Inotitutt: 

;L::.·;;;~:~~(~;;:';;?;,t~~~ nt!;.:ti~:l;,t~~~; ~~:L l~~;' (~~;~;~,~~g,:~r~~;~'v,.l;;~;~;;·~· 
and 12. :uean l .. ind v.-'cHt t...-; c.·:.unbridg(', ~~1u..s.o;., -..~rt~~.r th1:·; 
nH;eting, \Vh~:r!~ he addre~~:-;d th~ l"~orthea .. st~~rn set.:tior: of tht:' 
A1n::·ric;n'! Cheroicd Society nn }\J <Y .. ~etnbcr 14. 
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ur l(esfJurces 
A NtW PROC{;SS OF ORE CONCJ;NTRATION 

(' I~C~~~ t!:r: i:Ja_ugur::ti;m of the Dt''-" 
, .... 'A :,atwna; l.:t·<enst· l'rograrn, mr:r;L 
·~ attt:nti.:;n ha~ h<::~r~ £oc:.1~f:d ()H th~ 

.:.t!d.U~!..r::.t::, ~~:hk:h pro~:.1u:."e ..;:n1ps_ a.:.r­
r.~JarH:::;~ a_~ld c~ih~:r \Ya: :n::.:.~<:f_:.als. 'Th~~ puh~ 
he-. h~t:; 1H::o::r: prc·n(: to a .. >.·.t:pt ;;.~ a tr~at:e1· <:>f 
fact tht~ <~)d~tc-nce (jf tJ:{~ hasJ:.". ind.~;~trit:~ 
'.-vh.~;._·.h '5Uf~pJy r:~ '·"' n::atcri?J~ "fo.H· :)~<:· hui1d.· 
ir:g of a large ~s~;x rnat~hi:.1r:. :\'1 t.•::t ii~.1por~ 
t~~nt .:)£ tb<; ha:-:.i<~ 1ndn,~t:i~::: ~=~ ~ht~ rnan:.1L~:> 
tnrc oi ;_:'G:.< :;nd Si('e!, fo:· ''·'hich in.>n ore 
$-; c-h::iot::=.!y tht: .n:o-,t .in:pc··r!an: 1Ert;tral 
~>;m!nc~di~-::·. \:1o~t of tht~ n:::-:idcr;t~. of \f!rt.-. 
~.1tSGt.:: k;l:..-.· 7.:'~· very li~tk: ab:}ut onr: of the 
tr:ojr;l· Jndt-:.~;trk:s jn ne.r ;;ta;<~: the 1rdn:r:g 

>.:·~~ar1;: 9{~<;~~.: of rtH /\·:nerintn nrc ~::Gn.H~:~ 
fl·c~nt. t~H~ J\fe'-'ah;~, .,./ e::-~:t:~~io::1 and Cn;:t:na 
iror; s .=:r:.f~·~::~ c·f 1·Jir:r~t"5ota.· T'ht ~1,:::-;aha 
R~u;g(: :;haH h(: (:on::.~de;:~:d b(n~. 

~,lJ':i.i7:~,·,~h:~,. t;:,;~~ ~L::)~;,r~z~~r'~hl~a~-,:~r};.{~;.' 
nE<titr: ,,,.,, hv til<:: \!cr rit h:c:·th,:r•;, <~b<)t;t 

·.,s·h:.·:nJ. th<· {;.~•ok .\;n.)~_~,.,. l r~)n Jt-1 ..:.··n ·~ ... ·as 
v..:·r.:.t"b:·.n. '"f·.;'\:·o :;,~~:n<:.r:d t!l<:th<.H.h :.:~£ miuir.:g 
1Jt<::Yo:.l·, f>lWll f·it, an<.! ;mde·,-p.T<)tmd <):' ;J:;.h 

;:::~~~;~;i: ·;;,'~ i12\\:~~;;.E::;,<'}li:::~;el~~ ;~;."',~;:,~ 
:a~!o nf the ovcrb~n·{_k:n t~~ the :~iz•:: o[ :J-3{:' 

fJr~; fonna.tion ar:d qu;dity (.of the or<:. 
\\"her-<~ ;l nJ~=:t.iv(':: .. : srnal! 3X(:OHnt of ;_::·ve:: ... 

64 

One oi the tower &>)tC';'j.Y!l.lor& of th.e 
Spruce Mine, ;'j.f Eveleth, Minne~hz, 
The tow~.r i~S erec:ted t>v<>r a vertic:al 
ehuH com1ected to !l. conveying sy~S­
lem which. tulms the ote t>ul cf the 

mine. 

bnrdr::.1 ::ov ~·:-r:-:. ,:,_ 1~trge tH:-~~ bc·dy~ the ov<:s ~. 
bttrde.a 1~; ~tripped ;_;iT: a~ld op:;n p5t Dpe-ra­
tiun;: an· u;:cd. (in the <>t.h<::: h;md. a large 
}x;dy •,::£ high gr.:ide orr: at a <~on~id.{·.rahl::: 
dr:pth wc·,!;\d be mint·d :.md<::rg.:·olnJ:.\. 

Loe:Hion ol' rll·,; k;<.h<:~o ;md t.he dnet~ 
tniuation Gf th:;ir n3ag:nit:.ide ~;-; accotnr~Esh:::{t 
hy drill <:n:c\·c; -"··hidl •lr;·,.,; diam<W'.l drills 
t11in !h~: grotH!d by snr:ar:.-:; of ;t .J::jg r1g-, 
'Thc:;e driHs ren1ove ;l ~>Jtt· \),chich El2-Y he 
an;;Jy1.ed t!"; d.etern1~r:t· th(: ... ~ornpo~itJor: ~;.£ 

th~·= ore hl the f;;_~drv' 

Open Pit Mi:ning 

J~h~: ::v1 ~·-~ab'~ !vlonntain \ti.n~~ Jn '/ir.>::-~Hia, 
Js a typ.k.t~1 tx~unpk· of t.•pt-n pit n-;1n~F~; 
op::~ratJon:;. ()pe::-ah;.J b_y "tht· l:. S. St.t~t~1 
Ccn:poraf.ior:. and h:';J:-;e;_l f~·<.nn the Sla~<:. ~·f 

~:,r:1l,'~;'',t~~:e t;:~\ ,~}~~''a >::·,:;:;,';:·;::,;,0/;~~h~;' ii;:~;: 
r:~t toru1:::..g.:; C\'f:!" t~t1..·{~n fr:.:::n ~t 2:ingic lnin:;. 
Coveriug an .::.rea.. of L3-2 acrt~.: th<: lTJir:~: 
is alx~·ut ~~{~J £<:(:t dccp, .... fr;;..in:;~ :.vith :~:ring::; 
~;~;f {:rnpt::.: t•P:~ x:ar:; at:a:..".h~~d) (h:~c~::nd into 
t.h~~ ;_~it :).n tracks v\·h1ch ~vind a::or:nd th~~ 
'.nnu· t:dKe of tk~ pit. Th<; r-:r,'. ],)(>::<:n('d 
\\lst:·J d .. Y~latnitc ~u;d hl35tln~ p~Jv.:;.h:r} i·:: 
l·.mdul into car;. v,·ith Lug,; d~ctri(; :;h<.>vels 
'sbl(b as:; ;no:.Hltrd G!l j·;dl~. ·Th~~ or~~ car:; 
n:;;,l are <:on~trnr:t.ed :;u ilut th~ir I_:H-t.t:n 
load may h,; d.nmp,;d at c:rh<:;- si<k. Six or 
~'~Vf:n of t.il~;;;:; •. ~ car:-; c<Jn:~titu1e \v·i;at .i·:' 
kl}Ov~~n ;13 a ,;drag.}) \Vh<:_a the e;n·s at·e 
lull, the "dr;~g" is ]:.t!lle<l to the surh<:<:: 
and th.:t: iO the n<::arhy u·nshir:g j:larJi., 
w1H'n' th· on: ;, n·d1Ked to a ';r:;<Jl sizt 
hdo;-<: it. i:, >hipp<:ol \0 the Lab: ~\tp<::.r]or 
O::ff: t~OC""k:-;. 

In the ::n~::hf:r. tH'f: .fr .. ;n; crH; part of tbt· 
.P~t ·i:~. _::h1Hl1H~d . intG ;Ul a~:dg.:.lf:·~·J. bin. :::.nd 

t;:j ,;;::;:~: ~:;_,t'\ !;,:· ( ';:'u ~ rl~~ :· ;~,~~;(' ~;:,,.~: t::::; /'~~:~-, 
wa,1t.in~ raiJtc·<td eox'-:> of 7S.-1c·n tap:..t<.~~ty·. 
·which a;(: Jnade ·up 1r:. ; .. ;ng ~,tritlt~:: ~;){ 1(:{'; 

or r:Jqre c2t·s~ .. f·}·r ... sbif!JH:";r:.t: t9 th~~ .. _d<>tk:-.:, 
B~:.r~~re· th~:' .. ·!;:=: rs· ~nf: ~.:_i~!o\:~-:d · if.:t~ GYe J.s 
~-a.!npi<~d hy :;<lrriple hoy'-'> ~u~.:..1 th.~~ san~p}::::-, 
;;,re :~t:nt lG th<~ ·.~fJ.n.lp;n1y lahoj·at<.>ry -fur 

~~;:~ \:~~{ ,;~~'~,; ~;;;~ai,:;,~~~::~;;;t~ ,;;;~~-,}:~,~~:~;J;i r; ~ 
is c-·f gn:"' i.:.nponanr:>:: that the rdatiYt· 

~',';;,m::~:; ';};.:;:~~~: :' l:~n::~"' ,:~ l;~:~/ ';;~~;,;;;.';~ ~~,:;:l g~-~~ 
~:kd nn:.h,:ir;<bk p::or<:r:·~~,;:_, 

P:;_~o::~:- t}v: ort: tr;J_ln re<kh<:s thx dor.k~;. 

:·~ ''tl~;~';;;,';:~v c~;~ ';'i;:";:,~::;,;;;~,;~s J:<~i~/~:;::~::;';f:t: 
otT car3 ar-c ~--~vitchec1 :<> thf:ir re:-;.pc·ctiv':' 

::~.: ~~~::;:~:t:;t~£::f·: !~:~] ~ ~~ '',i1;~:;t?~~~ ~~ fv;~!.~:i ':;~~ 

By Ralph Hilt Ch.E. '41 

One d the bowl d~ss\Jl.en< ut the 
Tto<.ltl>:~k<> Washing Pl.ttnt. Cok'r~ine. 

Mirutesota., 

dncrmim· tb: :.<)f\\fJ<.>>it.:.c·,n of tht: blao:r -flu~ 

n;<~ ~,~;-:}i!,!~:<n:.pk :.::f. nnderg:onn;l mining 
is tb: Spruu: .'\tine in Evck;h, This ·mine 
r.ons.i.st~ C!f. a, iargt :;ha{t "vh1·::h d~:~::::::n\1:; 
to tl1<~ v~u-;!"_:n:-:. lr:...-·eJ.~ ~~t \Yhicb th:: ~.-,:·e ~::: 
nrin.::~:..L I-n :lH; variou:; hn:·:H~.l·~~ ote js h~adt:d 
onto .sn1al1 ri3.l1 cars ~\vh~~~h ar•:: h:·o~1ght h:: 
the ,;]-,,_ft. H etc· tht:_y .r:.m ont.c, an de­
..,. .. atur "\\.:bk:h r;;,l:;f:~. the:-r.:. !<:> the :.-:..u·fa(:{:. 
··rh,;: '::.tr::. ~tr(: rHn ont (>H a t::e~t.h: 8:nd 
rJ:{~ ore is durn_pt:d .~ntr~ ra_~1road :_::;xr:: 

;;~i~;;~~g '~:; ci~:r~::;r~;~;' /:;:~~~h;;;~d~;l:.;,~~~;·; 
vrltt,-:--'f'"t-:0: ·~p.r::"'n "t-.J~t tnt-olng :..; s:1fJ:'f• r"· 1t-s~ 
o;;,:,.;;:);al. , ~<'><'t~ial pruh:r:;,l; d . ~-~n;il:>.ti<:.·;; 
and :;:d<~t.v "'1-:'J.:i(h axe u~~n-<~·xlsttnt j.n f>Pt':.l· 

J•it rntne:~ <~n-. <:ncunni.<;Tf:d Jr.:. t.boz ~,J;;xft 
·:n.lne.s. 

New Mining Methods 

In Hh; pa,::.t -fe\-.,1 yo,;:::;~rs, 8{~\'era1 1~:ovtl 
tncthGds of ·:J;:>fn-_p1t rn~n.~t:g bav~; s~~~~d::' 
tht'i:~ app::.:~trance nr:. 1h~~ ~\Je~..;;d)a 1\.at!~"(·, 
{)ne .tnir:.~~ h:: I~Yd::.~th :J:!-(':i ;i ~-Y~~<:rH f}f 

\':~;:;!.:~-~;(;;~:~ d:(:? ;;;~c-k~::;>";~LJ~'\~~,:'r ~::,:~.;-;:~i 
fr::Ym ;~ c:;s;tr· .. :d tu·:?~·-::~t ~ ~~nd thr: (·~rt:. i~ 
b.rorsght by truck >md hvket to a h<Xf!JX'r 

;~;;•~ ::~;~.:!;; o~~.~~ f:~. 'tJ::i:<):~~,nt~::\,,;;~'l'E~',:;.hthi:: 
paxdy untk.rgJ{)und and pa~t.iy on tL<:: S~1.::..­
f~1c~;. 'Th1s cqnvcyur hf ing:~ the ()n:· nut of 
th<: .mi.:lf. ln >C·m::- mirl<::> hrg<: 2{>-t:.;n 
truc-ko h:n·(, lH;<:n u::t·<.l f(·, carry th<: o~<' 



f::orn the pit. .. fh{~ ''lron }-Jor~f:.}} hn\vfvtr: 
i> still the ''Big 1\d:" in open·pi! minin;\. 

Of Id<\ thtre h~t;; h~<·r: nn.Kh sr><:culatir<n 
as It: the amount of high grade ore kit 
)r; Mlnt:•;,;,·,t_a, and ti:e possible utiliz:;tion 
of. }ov.-~ gradr: o-rr:s for the pnJductk:n of 
imn c:nd ot<:d. "\t j!r<::;<'Dt tht'lT ;, $tilt a 
k~r>.;e supply c:f high gr~tde on:· on th~: 
I'H!l't lwt ti"T'' '~ 'ho ;~ >.'n'"t• •k·:l oi l'O'l·· 
:;a;1c~::t;{!f: H t:~~1)~tJ.~:;- ~>;~~<~ a:~~;~~dt;~.g- io ~ t}J,~ 
Univt:rsit.v \fines Exp.:riment Station. Th;, 
inc1mks '-'·ll Htm<;ti!e ore;; fr<">~'l 24 t(> SO 
tx~r ((:nt iron, Tht 1~-re~jaba Hat:~c->: prr:dncc~ 

;,;·:<<:tic<fty all :1-lem:'.tik on:, t:1~tch of , it 
H<)red m large ~toe!;. 1Hk::, wlue.:.1 dot rnr: 
htnd:~;_:a,pe. So;.nc of the~;t· piles couta.i!1 
kY.,;v· ;::~rad<: on- v·:hith h.a~ bft~r: tn!r;ed in 
Gt<lfr. to gd. :.'t hndies of l:lghet· p:ra:k, 
:n~ rk<:table or<:. 

/),,.;;; ;;, re~.ult of experirnents carr it·'i out 
by tht· :Mines F.xrx;r:mtnt S;atiot:, :1 nnv 
1)fGCe3::; fot' th(~ tonc<:ntr.::tion of 1o¥/ ~radt 
l.-h:~tna.titt:. nr:; f;a.s n~cently !H:en. pa:~~ntt:d 
f.:>' F \V D·p·:r r!'r'':'<H ot •ile ;;.;>atiOl' 

~~~{ xr~;~~-n::i~~~~ :;~i~ig~::(~::.~~:; i~~}~;:;v~~~: 
n·<.hsnion of non·m:u:k<:'ct?.bk Hem:_;tile to 
lvJ:agnetJte~ ... \·hich i:! then separated frorn 
gangc t11ah:rial hy rneans of tnagn~tic. t.on-.­
e<:!1b·ator,_ Tbe <:xpeti.ment:o wen: '.:arritd 
out hotn 19JG i.o 193'1, wl·:(·n a "''mi··(·(·:m· 
mucial pilot plant ·was <:r<;ct~·d (}rt tb· .\-)(-~· 
aha H.angf:' ;;,t Coulee~ abottt 15 rn·ih>:~ \vest 
:;f Hibbing. 

Ore Concentration 

Tlw lint ~t::p of the procts~ takes p!ae<O· 
in o .. ys-:.rt1ca! iurtl;i{'(', in v .. +:ich the ore ls 
irP.rOdlleed ?.i. tilt: top <J.nd gr3.rtnz.1ly worh 
do;;m, but "nbjected to he.:.;J and a rtdll<:·· 
ing- ;:~trno~ph:;r:;~ ~~vhieh r:Hc('t the :.:.crnvt~r­

siur: oi the rd H<cm.at.ite tu !he hLH·k M:tg· 
ndite. Hot gast~>: from a cnmh!J'i.ion cham­
b::r at<: introdu(Td near rhi-: wp of tilt fn;·­
n,~cf~ ;~~nd pa~·S up-;; .. ;·ard t.hrx.~ugh the Ott: 

tnass. '"rhf'.S{' ga~e~ give uv 1 h~:i;_~ lH:';,.t} ::.<> 
that tht:: ore is at a t.e.tr:per;..o_.turc aror:nd 
750 d~grees F·_ vdJtn it pas·se:; dov';n ·fn:rn 
tht· h'=·;;ti.ng ;.~Oth~- t\ ret1 ~_:_:.:.er g~ts i:~ .int.ro~ 
<heed nr:a:: i.he bottom of tht: fn.::naet:, and 
~:d.~o pass<~:-; t1P th~·ongh the ht·a;ed ore. ·Th<: 
g3s nsed t.':t.Ynt;~ins about ::j{-;~7( .. hydrog<:n and 
4(i<J;,. carh!)n mnn<.>'l<:idt, holh of v;hi<:h an:· 
~·:c:f.H:i rf:lueing agents. ·This trt:;.~t111{.nt takes 
out a{!out oue~ninth o.f tlh: ~.-.~xygen f rot11 
the or<:, :wd result-;; .~n a magne;ic prod!!d. 
The OH' ·,vhi<:h _pas~e,; out ;:i. the hottc·m. 
<A th<: furnace i> th,·.n nm thron>!"h t.he 
\~nno:~11tr:ator~) where it i~. 'eparated frGAn 
the gang·..: n1ah:rl~l, hy makJH~ ust· of .:.ts 
nngndic prnp,::n:e;:. 

"'fwo geneta1 t)]H:~s of con('entrators ar<: 
11sed to ~<;pa.ratc d:e \Jagnet1tc fronl thr: 
gangt:. For coar s~~ rnatcriab, a ~h-un; type 
corh:t·:ntrat.or has nroved to be -..-~:rv sati~~ 
bctory. A lw:·in);:,tal oted drnrn, .i~xeo.l ;:u 
that it rotates <>tJ :~ central ::ilait. revolves 
sl!)Wly around a gn::.np of ::tation:1:·y clt:c-· 
tromagnd>. The;:(· ma,meb >nt 3.rranged 
close tn the in;;i:k circumference ot tlu.: 
dwm in :;neh :< w:ly t.h.1t :< magne<iz·. i)dd 
is produced ;, Jittk more than half way 
around the d:·um, The magnetic iidd h::­
gim at ;;, point ;J.t tht: top of tht' drum, 
'Shere tht~ feed is :l.nd r:xtcmls armm<i .in 
the d.irn:tirm. of Jf>lat.ion to a pow( :3. little 
l~t~t the botr .. (HT! o£ thf; ~?:nr:.n, \Vht-re t~H:' 

C<>n>.:t:ntrate~1 \fa~nf:t:.te ·fa1J3 o~\ ~hh: tt, 
the termination o! ;he ma>!"·'·lf:tic fidd, Thte 
drum rot:l.t::s h<Jl-f imm<:rs<:d it! '>'dt<:r, which 
:;en·e~: ~''' a -.va:;h. Th:; rr:ducul (•n; :s fi:.J 
nr:.to the outi.i•.k j'•.'riph;:;-y of t.ht drum a:. 
!lH: top~ and ;_{.::. tfw: 'in.!.tB r•.)t~te~:~ tht~ p;~u;~~r: 
rnateria.! i:~ ....-.. -;:::;};ed <:>H: when it C<>.:.T!Cs in 
<:oHact .,<:it!< tk v.-ater, ·,d:ik ~·he ::vbgt=·.>· 
tit<· is hdd ,,n tf:t' ::u.r face of lhe dn;m 
hy the tna.gnt"ti(' attr.:ct.i:;n n-f the <~}ec!;:o­
magnd>, r:r:til. it n:;;chi·;: a ).)oint. ;vhnt th; 
magndic hdd end;> ;md h;l!<: ofL Tl:<· 
~ange rrwJerivJ st·tt!~::~ J.n on(: ::.<:<~tior: o i 
tfu.; ··.·vash trr}u~·h, ~nd the ~\1;ig;net:i.t.t'. jr! a 
d~ffen:nt see~iotL TlH: concent:·<H(:d IvL::.gnc·­
tit{: 1:: nO\\' of a sood con1u!ercial ~ra.df~. 

/\.not.h(:r ~Y.Pf· of conc{:r:trator gi;.:cs a 
gn-a!er c;~rac;:.y ·with f.:tKr n1ate.::j;:;.h.. Jt 
c.-,;;::ist;; <'::::u1ti:dly c:f a eontinth)tt:c hdt 
tnoving J:nr:zont~~Hy hetv .. ··f:<:n tv.:o ~:tatior:.~ 
ar.v <:nd pt:lh:ys. fk··r~vecn the top a.nd hot­
ton; pc:rtion:-; c·f the hr:1t., ;..~r(: ~trrang·.:d. a. 
group of r:h;ctrornagn·ds~ so a~ to e::eate 
;..~ ~nagnetic fle.l.d at thf; bottotn portion :::~f. 
th<~ hdt. A.t <h<: nld wh<·n~ ttH· hdt l"-;~::<:" 
from the· top to the button; of th<~ p;Jll::y, 
tht: f"'<'.d J;c in\rodun:d, , .. :; thM t'i!.' \L;g· 
ndite i:; hdd nn. the under;:i:k l,f thr: btlt 
\'\:hit·h b :novir:g- av...-ay f rotn the f·.:~~d encl. 
Since this portion of thf: ht·h i~- itnnH:r:;cd 
in wat-.;r. !.h:: non-magnetic material i:o 
;va;;h,:d ofT !iH' be1!. ;~nd ;.<:ttl::;, in a hc,p­
pu nf:~:: th(; -ft:t:d en-.! of i:he l;dt. Tlu:: 
MagTl(ctit:: i:; hdd on ti.:to tmckr:'1Jd:l<:t·· ;;f 
tl.1r:- bdt by !h,; m:li(lldi<: r!.dd, an<:l dwps 
{•ff at a nc·:!s"..t f.._uther :_~n v\·:H:rc :.he r:s;;.g­
nd.ic fie<l ends. 

Th,., magm:.t>. an·. t:ndo>.t:d in ~. 'Nater· 

~:l:}:;;lel;o~i;a~'';'~:; ;{;el~1t;~,:~:::~dr•v;~~ ~~.ld;~n~ 
pick:~ up the r_nagn<~tk: ptJd.ion <Yf the ma­
terie.~l~ brc~h1n~~ tht gang::· ir:t~; the f:.r~t 
hopp<;l. 

Tcdmir:all~·. and e>pecblly from ;; c\!ctal· 

Eledric sho<:el u~;~ed in op~u pit 
mi11iuq op<>ru:ticw. 

hu gir;..d standpo.~nt, th;;::· proct"ss~ as dt~ ... 
-.. ;·eJoned. i:; :..;r_;nnd. It V\'{'dlld h:; r.t)H!tnerdaH-v 
fea:-;~ble on ;~ 1.: :·g;;:~ ~.(;afe, pro;.:id3r.:.§r that ~ 
chean sourc,.:::· c.f fud ... ,.-en- r~btai~E~bk. ()n 
a c·<"::r.:.nle.rcja1 ~':'c~.lf the nun::.h~:r of unit~ 
\).·ou1d be ins:·n·a::ed

5 
ratht~~- th~u.: atcrea~;1ng 

the ;:ir..: of t.h<: ~<:p;uat<:: unit;:, The c;p.:.;x.· 
ity nf th<· pn:::ent. p.lant is <Jl::(>(.;t nin<' tons 
•.::f \J;;~:n::t.l(_ p<:r h<)t:r. 'l'his ~Vhtgn':'t!t(: 
rnns :frorn a1Jout 61 ~;-(,. to 6,S·o:r;.. ir·.::.a_ 'rf.:e 
Jlt">s~1f:.il iry of. ~>;n~trU("tj.ng ~. pip{- lint· to 
briBf~ natura{ g;;.~ f rot-:1 1hf: ()Jdahor:c~a. oi1 
J!tld~ co !b.i.: lrm.1 Hange ih<s b•::nl rc,n·· 
;:i:kred, .:JJld ~icp;: have been t~ke1·: in ~hi~ 
•bn.:t:tJG!l tn tht~ T1.:1sr. f(;·~v y(::~rs; ti: r:: o.c:-e~ 
n:;,t(;riali:H.:: it wcuid. .n~:~nlt ·:n gn.:-<Ht:t a~:­
tjvit-.... on the J..-fesaba Ran~r~:- The n;~h:r·al 
-ga;; ~· wouJd h<~ n:~~:d ff};- h~at1ng the ore in 
thf: n:~duc.er, and ~·.:::x!'.; of it wou{'i b;;; 
t('~nv~~rtt·d to c;;,rb:>t! 1n<:>n{>xide and. hy­
dr(·:gen. tc· Ynake up th;;: rfdur.t~r ga;;;. 

(:redit. ·fo.:r ({l::ve.loprn~~nt of the pnK.<:ss 
go<:;; tu john J. Craig, Chark:; \' Firth 
and Her:ry fL \Vade, of :_f!,:· Univ<:rsity 
r\.1 i~H:.:-; Ex;JcrJn:f:f:it Station~ V\'hO \ve;·e (;'!"}~ 

gJgf:d in the V\i<Jrk. 

The M~su:ba Mountain op~u pH mint< at Virginia. MJ.unesot<:l.. 
which is 300 ie~t deep, 

6S 
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NfJn- ciJn 
ll 1ilersity PfJSI~ions 

:30 Ray Higgins 
I-.{igh ;nxsc~ng fvHnnt·~<:t;i ~::nginctr~; \\,'he. havr: nl&dc th:~ir 

1na:-k in th>:: world ~ir~:.:.f: 1e:xv-inf; ~.cf.;<:;.oi) .i~ p{:'l·~r>n~=!.b1e R:ty 
Higg·in::-.. Ir.: t(;f.i yr:.::::s H:ly h;xs ~ .. ·.r;u1;·ed~ 1.:-,rt~-:~J.~.,..- h:-; dJnt c.of 
hi·~()',:-.'$:. (~tr{-.~.::t~: (.t} :i jc·.·b that he ~:njc.·ys, (2) a $2~000000 build·· 
ing lo '-~·ork in~ a!ld C~) a ;}rt:tt_y scer>::tary·. 

r:ar:k in Eno, whik Riiv "'-'·"' '<till a 'itT!i<'l.!.' in d;emi<:ai 
·:~nginer:rin>[. 1 ht· a~-:cept~:d. ~u~. Gffer tf> <~ntf:f th~~ traininR ~:o)urs<~ 
g-ivet! by tho:; Gno~lrich Rubber C~•rnpan.v. Fortunately for 
fat~1r~ .).-f~r:n,~·~(>~~Hl~ (.who_ oJ . th2.~ t~H"!~~ ~rere Ju::k:_•( _i-f they 
h;;.f! donned th~1r ll.tst {.•a.t: ot "lon~te::: ) Jh: app:!<.:d tor and 
obta1n~:.J dH: jc•b a~ lYEtn~.tg•:·r \>f tiH· :::hl .~.finr:e·..:ota {)nicn-!. 
··1\)fb.y lH; r:.1<1nag·:~s tb<=; ::;~·-('tr1d\ rr:.o'-'t hr:.=!.~.:.tifnJ, n1C:::;t. 1u::-::JrioHs, 
~ind. rnost cX.fJ<:.n:;iv~:: 1.:-)Ue~f:' unic~n. 

I .. cst ynn think that h1~, -~~:nr·k l~ -fa .. r ren.:.ov(;d. f::<.-..-:n r:JJgi~ 
necr lng .... H.ay \v1H a:;sn.::<:· yrH.t that. it 1:.; principai::v· 1)(-rsonn~~l 
V\··ork .. ~~x:d. tc:day~ t~ersc·nt:el \~·ork is (·nn:-;id~::r<:d by tnany 
t(: he <t h·g~ti1natt: f:.1:"ld ._:,f cngirJt'f:ring :\t .=:ny "!·at.t=: .H.ay 
vah1:::s h;s t·n~~incf:::ing traini.ng· high1y. and th$nks that. if h::~ 
}ud ~-" do -;r_ ;d] ::·,vn a;,:-ai:; )!,, ·would }·r-.>bably tak,; th<:: cr.>rn­
hin-8d t:r:.gintering· and h~1sinc.s~ i."(>t~ts<":. 

\·V·)fth_\' ;,Ji nnt(; ;.~rc t.h,:·:-:r~ tin:.f:l)' I{;gt~:in:~: ~>piHic·n~;; (l) 

E r: g: n(;t ::;..; should pa ttJ ::.1 pa t.~:\r ._-.tn_:._.:_',r~.:.,_·~ ~~~_:\! <: :<1_,~_-r,a_:_.l--'r.1:''.·l .• rri,:n I:~r 
t.~~.-i:i~::;~ ax:d (2} En;<in:;'.::r~ . ~ ~ .. .. ~-.. ~ ,- , . · tlH~v h;:n·e 
th::~ir ft:e~ on tiH: ground~ 

107 Roy S. Callaway 
"\~;e.,x t!;) in l\.finne;;,pnJ:s, -,~\·ent t\) ~cho:::J at. the c·H~V(:fSi~y 

of 1-.-t;r:n:;s(~t:_:.: .utd ;;.fu::.· ~~r~tduation r•~:tunH~d tn tht 1_.-:;rl:.:r:r~jt ... ·.; 
~\S p~srd·,a<:in~~ aget:t"-----th;;t ]~; !hc :'Wry ,-,f Mr. Roy S. Caila-

w~,-:''"~-~:,ib~' t,~~:~~:\~Y \\:::~'';~:;,~~ i;t~i:~~t·:~~~·:t_~ afl1.li.<:.;,d with th,; 

t:';~~~:;~ ~;;~,; i ~::i~~:: ,_;;~?; l. :,~,~~~:t ::::~~~~~,]~~;< '~):::3. '!!l:~~~:;'~ ~13. i~~ti;~~;f:::~ ;';,:;!~:: 
;:!~,~~;:1;~ c\' ~- ') t f~~: ir;~,~:: ~:;~a~~ ;.,r~~,~~ ;J~ f~; \ 1t;~ ~ Y (:a;:~ ~-r (i:;:;_;~~:·-~; \ ~~~~;~l~~ 
Cr.'. d Cl.L<slu. In 191-1 he movcd ;_;vn to the Lisb·Jn M:ll 

.at La Cn .. :;:;c, v~:iscr.m,in 2-nd the hH-.;w!ng ye;;r 0915'l n:turned 
to the t.'r:iY<:r~ity ~<:o ,,t.,Jrekeeper, a poo;ition cvhid.:. ll<' l:dd 
for t'?./!) yr:·a:r~ .. 

~r.:_lf: -parcba:sing po.>v:.:<;r or t1h: tJni\~ersit:v is cent.rali:.··.f:d in 
Mr. CaHaway'~ ::·,ffiu~ and he ha;: ample <>ppc.r.t;;nit;~. to m<~ke 

·us<: <:>f g:(iOd .H.1~Jgrn(;nt and t'(':JHJnon =~-;::n:;·.:. I Df: :._:r.:t\·erslt:y 
J.aci1idts ~~::-<: 1nadf.:: ·:r~e of vih~;n-=:.ver 1t h(·:c(nn~:~; ~:co-nc.rnical"iy 
fi:':tsd)ir,· t<.; t.-:~t. ;, pr<>po;.r,: .. l ;_·omnH~!'<:ial artid.::. Lack of Vni·­
y<~nit~ personnd 1;. a hanr_Hcap in thi' cnnn<:'c·.ti·.Jn. Roy 

.::;~;;;,::'>\ i ~a ;.).~~;i~~:ll";~,s' 1 ~~:-oc,~::• \~;m'~~;;~~u~i~' 1:,',~~';., '~~: ' 1,:,:,::.~~ 
;n,d ik-dt·-ility. 

:34 Everett Miller 
Ev,re•t Miller --.;:«wi •tt' '1">tiot: nic''l'<'' enf!;ineer f·.)r the Vi·,ual 

Ed~:::ti:::t~ di~·i:..:i:-;;~· -{~.f- ·;;1;: ... l.~niv~:;s!t~;.' ;)f~ ~;1inncsc•ta.~ f:.::st he~ 

::;~~;~,_,;"~,:~;:;t~~~sil~'~1~~' n:~~··:;:;r:, t"~~';::::ei;:~:::::1t~·y:;~~c~:-~t7,:c·~ 1 i:t ~\::1~: 
o:::\'t.r s::r:.ct·, 
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By Ward .M. Hanson. Ch.E. '42 
-~ {'•-r atkP•linr' <:nil<~''(' :!, \fi ._,,,.,.i ., >.!-·•·--: whik. \lr. :\-Jilkr 

~ ... ,·;~s~·;·~·t(··~· ·Y;~ .;il~-. : ;l_:~:~~r· Sl:t:·. ~-.{;-~-~x~~~l~.l~'":~ .... t·~ .. ~,~ .. ;tt.. --~~~<"'!l'c•·•! ,;_t~n'1"' 
{) 1 (~ ... t ._t 1,. •• '-• .... ..._, <.{VV -. ~~ oJ{ .~J., n -., ....... _... '~J.{S; <~•.>."J"U, • ..... ._ <;< ". 

~ng u; 1929 .:.r: ord:;r to ~~·et t~~ai.ning that he ;.:.cul.d ;K·:t g~t ir~. the 
~\'11s::.f>u.ri -:;cboo1:;. 

V pon gra,hu--
t1{.n-: in 19.~t·~ and 
dnring the ~;cxt 
1\VO ytar:-;. \fr, 
:..:r i 11 (:"f\ we: .::k 
·::.h~~F.~~t:d -frnrn that 
of operato-r to ;~d­
n: it' is tra \() r. !H 
~h~~ ~;2.rne titr:t .=: 
Cf:ntr~=!.li?.;,tir>r:. o t 
univf:t·;..;ity 1:nr>v.1f~ 

;Jx,d p!Jl,]i,~ <H;­

dre::o: equipmnl! 
to;.::k pl:=:(·~. ·TlH; surr:.rr:cr ('!f 1937 ~;a\v hirn ir: l-1:-;Uy-~.-.. .. c:o:J fo:~ 
L:~ur :n~;nths \vh~:r-e he studi~:·~ nH:tb<.Hl~. (.ff ::nal.:Jnf~ rn·;ti(~n 
p:cw:·c;. in ant:r:ipatk>r: of a F:och:.fdkr g·:-ant to <he tFlin·nity 
fo·r rt"~':'a.n.:.h o.::n th:-: typt": o.::f. pictH::-es :~u1tabk to rcrtai.r: (;~)Hf:g.·~~ 
kvds. 
. 1-Iis. i.irst yea:r~ at th~ un1v<:T_'5;ty ~\·;~r~~ J~(··t v~;~y .Pr'-'SP<:f<)U~ !r}r 
nc haG :.<~ (:ar-n h.t~ :.va:.Y lr~y v.-·ashtng d!~Hc~~ :-;cn..th!}H"!g Hour:;~ n1.ak1ng 
b<:<h, and dc•ing almost cvr:ry 1-.·ind of r,dz! joh. I-Iowt'vcr, t><.,Her 
tbi!~g.':' --wer{: 1n ~h.trt~ for hjtr:~ and vJ·H:n th(: nlttsic a~F.tit.;.:r·;ut·(! -...va-:; 
f:qni_pp(:d -.;vjth soHnd in 1932~ -=-F· ;;u~ ·1 r}::;u-.. ~.-. tn w~\rl\: on t~lt' i!:~ 

:ot.a1latic;n of tk UJCl:pmr:r~t. l;[,;;;, Je~d- to--·;:;,rt-ti~;e w,;rk. as -;; 
ba!;dy-ruan, By "1933 the jc·h h~t.d dt~v~:~lopt~d intn a. ful1-..titne <··n~~-

H '"' .-kpartn:,~nt rn:r::-h<;sed ali ti'<' 'o\md eqH~pmet:t for the Coil'­
\r:;sn ! .. ..fcnlc·ria{ Union Bn.ik}ing ;vithin a p~:riod Df tv,:c "vetk~., 
F~ v~~r: on such ::.h(n·t not iCC', 3. rn~!rvt·h~us jcb ba.s. ht~~~r: done and tht: 
f~r:-v,· nn1on buiid1ng has th~; ht·~t sy:;t.crn ..-.if i.ts kj:.td anyv .. ·h~~rt:, 

~lr. 1vLill;:r hfdtr:·v·f~:~ thert: are di:-;tit!i-.:1 po~~~.ihilitleb that n:.~::>t.ion. 
pio...·.tun:~:- v\ .. _tl} !~~:: n1adt: t:xclusi';(;.ly :n colc:r! br:t t.hJ:, ad,·aB(·~:nv::n1 

i~. held back b_y cxcf:;;:-:iv:; co:-t at the present. I-It; f(:el~; ho\\·r:;~ .. 't:f~ 
that th_, lT<:<~nt dt·ydopn::E·Ht of thrcc-di1nensi:.m<J3 l1!.m;. will h<:U>nt<-: 
>Try I><;pnlat·. 

103 
LA. Ro~<Jk, E,E., <Jx,d M~_s, Rosok ':a~ati';'~t:d ,in Cnba thi,, 

HJrnrn<:r. .{ }H:·_y drove to J.\.(::y \\' e~t, f·1or:ua :::r~;.n1 -...vhen:::t 
<ht'i:: ..;~<r ,,.-as tr;msportr:d t<.> Havana, Cuba. Tht:rc th<:y ~<!-

:~:.:~! ~-::,_.H~~~ ~v ~; {('2\~~;i· Sl;,r:,;~r~l;~~:/tr~~l a;;:~~~~(;~\:~''-~~ l a::~~'lk )' s p<:r: t 

140 
C. Leland Batchelder is lH)W with :.he A1nm.inum Cnrn­

pan~_'( of :\tn{'ric:l <lt C1t'..:~Jand as ~!. Hlttallurgis.L 
Reuben Kravik. \vhc- lives a\ 3916 Henton st:-eN, \V<t:;h­

ing~or: }) c.) i~; ~lOW ern ploy ~~d l}r Ut>;; I<ur;.d .Eltctriflf:;s.tj(-~f:!. 
:\ dn.dnistratlor:. 

John A. Olsen hac: be<:n <:mplny~,,.J h_v the American Stcd 
c,)q: ... >ration "'f Clevehn,l, <Jhi:,, 
, Jnhn W. ~h~nnon, cl~- ~'--, }' unp!oyed by th,; Gwen, GL\:o:-; 

Cc,mpany :;t Stn:eter, 1lhn;)!:'. 
Robert E, Hayden, Ch.E., i:o, emnloyi:'d as a chcmir::;;; en;~·i­

:st''t:r for tht :.bJ Pont. Co!npany ;_Jf \Vilrni·ng:tGn. {)ela.-..,;w./an: ... 
{<.~o"itf..irt1h'd r::H. F'aa{: 68) 



Some21~500 ears and trueks are in .regular 
day to day serviee with. the Bell Sv:4em. 

' . " 
]'he great majority have bodies specially 

developed hy telephone engineers. Many 

are equipped w·ith power winches~ air 
compresso.r8 and pole derricks. Eaeh of 

the many types is designed to handle 
pa.rtieular funetious in the eoustruetion 

and n.wintenance of telephone plant. 

Planning, pu.rehasing mHl operating the 
world~s large:::;t fleet of commereial motor 

vehides is a hig joh in itself. 

Yet it is but part of the far bigger joh: 

providing the finest~ fastest~ friendliest 
service to the millions who dailv use the 

" 
telephone. 

Why not gh·., th•" family a riug t<>night? Rnte.• lo most point.• 

are lou:.,st «ft•'r 7 P. .M. <Ul.y night- nnd aU day Sttnd<-ty. 

THE Mn-.;N::;;soTA TEcnNo--Loc, DecNI1.ber, 19-!C! 



You'll do better 

and feel better 

blasting with 

TROJAN 
NON-HEADACHE 
SAFETY 
DYNAMITE 

• 
S. R. BOWEN 

t<fanuiac:uwr's Di<-tribuior 
Wiruma, Minn. Mas:cn City, I<:t. 
12!l W. 2nd St.. First Nafl Bldg. 

Dtop in after 

Theatre or Dance for a 

midnight snack 

Try our delicious 

Carolina Waffles 

or enjoy 

one of our regular dinners. 

Christiansen's Coffee Shop 
11th and Nicollet 607 Marquette 

:--·····--------~~---·······----- ~~-~······~ ~~~~····- ·11 

WISE ENGINEERS 
&H. MILLER 

)tt6 ~th St. S.E. 
Mlsmo~, Min& 

Preserve Thdr Notes 
u::nd Reports 

Have MILLER 
Bind ycur w<:>rn hoov..z.-5{k 

a.nd up 

Nates and Repo-rm--2!lc- up 

Th>i.'ID'-'&1 ~>.nd The&&# $1.25 

·---------------·---·· ------------------ ---~~--··· --------···--------~--
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ALUMNI NOTES CONTINUI:D 

Bruce Strain, Ch.E., is on ;h<; ~tali d the Proc-ter an;! 
(;a..rnhh~ Conq;~-u;~/ Df Cincinn.:itS. fl_is. ·\:vork js in tht: pre::;f; ~~;; 

;\~:~,'']2/"t~:;_::~.l;:i~!;..~·'~)i,;~\lr. ;-.:.trair; is rc~.iding in th,; i.><:::utifn] 

Ma.::i.an V-1. s~O.in, Ch., '40 Ph.D., and Alben H. Busbe-y ·;_;z 
{\Vitteaber;; (ollege}, '4\} Ph.D., were married h't Jnm: .. M.r. 
Bu:;h•::y <Nho hdd a. cherni:otry assi>t;J.nt;;hip, h2.;; bu;n em­
pk .. y<;d hy :.};(: Aluminum Comj .. ;<ny d N~w Kf:n.;in;:;,c;r:, 
Pent:sylvan~a. 

Charles T. Hf!aly, 11 in~<:, is. ~mph>:;~·d ~"-,.di>t.::ict J~uaa_ge.:: 
for th~ Minnea.p<.>lis H:.me~nv::.:.i f<eg:u!;>tor • •.. cmq)«Jl.y m l'-<<:w 
()r1e;;.n'..:, I .. (Y!li:;:;;3n;3. Ivlr. I·Iea.1:r ·write~~ that ~he New ()dea:ns 
~Ji:nat~: 1.s not had at all aft(:r yoa get n5ed to it alth(;Hgh 
h:miditit' of 85 and 90 pn· cent ;•<:en: unbear2.hk '·'t lir~.t. He 
h~~s found l1vir:g cc~ndition:~ Je~;s x;xp(:n:Si\·c ~~nd L·nr::hH~~~ ~;;3si.-r:.r 
to tr.:s.n~;ac-.t than in tho:; N(~rth. 

Jennings F. Johnson, E. F., and Frd!i M:iJ.hrd of M inne· 
ap<>lis 1-:vcn.:: :rn3rdt~d ?'-Joven~bt·r 9. ·!n z~J1nn~<q)(.·H~;. ?vl:r. John· 

;;'(,~~,,:~! ~)~n~;:::h~~J;;il<:~~l:'l~l:t~:-,~\<~:~;:~'\~:',::·;!,:<~r::;';~lt:n;:n~~n:~~~ 
. Theodore B. L_in!!tedt, _Mine>, -v;ho ,'v«:; fom:u::;:l:: ~m_;iJ.r_<y<::d 
;ry John J):-:f:Tt~ l. r3.(.tor t GHlf·~~n;..- ci \Vats:rk;o: ! f>\Va~ l:; no-.,v 
<:'nlpL,yed. by the 1ntunatic::na! I-Lll·v;;,;tu Truck F'bnt in 
_For~ \Ve<ylH: •. Jndl!i;·:;J.. 1! r. Lin:;ti"dt reports h<e is wA yd 
:r.:.-.,;~,.-_qvf:d .n:atnnv:mJa}~y. 

Vv'esl<:y A. Coulter Jr., ..\.e-rn, an aeronautical <:ngi.nx·t·: at 
t.he Langley M:unc•rial A<:n::n;mtka! L!i(wotory, Langl::y 
.Fi.dd. Vil·;rini2., died Scpt<~n:bn 21. from injuries r<eu;ivu\ ir: 

:m accident :\t Ham:pton, Virginia .. 
/\.r: ont.~tandit:g man on the 1Jni\d?.::stty Ritk->: ~r~atn £~,.;~- t}n·ee 

~·({'3.::~ .. V\/ ~sle_y· \SOn rnany hf;nors and r<:2:prt:~cnted t.h,:· Li.ai·· 
versi<y at Cl.mp Perry in 1938. 

I\ft.er n~ce1,,ing h1s i.h.:'Rt<:e as .c\0.rona11tk·al Er:.gin<:er> he 
\vork~:d ~;n a 1.fast(:t\; 'k;f~!'(:~; und.;:r Prof. ;\.kf;n:.l;-sn and l~rof. 
Pi-.:canL ;\ft,;r ka,·ing· t.h0 'Universit.v, 111-. Coulter btGm:e 
a j~H:.ior enginee-r <tt L.angl(:y F1eld. l·lf: .,,~~a:~ nH.:rn.ior;.cd a1ong· 
·~'""ith his it1~;tru-:~tQr~. in BV·/h~/s \~/h(• in .t\viatlon.~~ 

1-clr. ('oulter· ;,., '<tHYived by hi-; pa.rrnts, 1\·f-:. an,! Mr::. v~'. A .. 
Cotd~::r~ and a ~;1.stcr~ /\1h(:rta~ lNho re~:id.t in ){inneapo1Js~ 
?~-r;nn<,sot;L 

Harold Wi.Hiam Cromer, Ct:.E .. W;J.s r\:cently nnrri<:d w 
H.tlcn I-L1nlin. '!"'h~;.~ v.;il1 b(; res:d1t:g at 206 }.:f.~::in Street . 
. L;;.~~t::tT:ceberg. Ind~:).no... )"·1 c·s. Crcrn:::r ~\vas fon.r:erly a ~tudtnt 
.~!~ )..:fa.ry1bur:-;t Co11e~~~ in ():~:\\·e:g<:"~~ ()regon. 

:Mr. Louis S. Panttea\1 and hi:; wife: arc :·,~-,;iding· in Chicag·o 
· ... vh~~:.~e ?\1r. :Pan;nte~:u i:~ a <::h~rnit.t for Seag:arn:s., 

:Mr. John Alfren Olsen has recently b<:cr.>m~c: :;ng«W'tJ to 
M.iss M::,t-y Loui:;e \V.ilson c,f A!pl:a Chi Omega ';orodty, 

R, M, N<Jrdby, E.E., is !W\Y living at. 211(\ \\'~n Ven.:ongo, 
Phi;adc'iphia> I-\:nns:.:lvania, 

john M. Pit Blado i~. now eng<tgr:d by th<e Carnegie lilinois 
St(:f: l CorpGr;.;.tion <.)J. Chlcag·:-_;, f{ ~s rl~ddte~~:~ i~; 4~3.5 St~Juth 
I),)fCli<:&t<J. 
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Professor Ralph L Dowdell 
Head of the Department of Metallography 

By Donald S. McCiuret Ch, '42 

:\n1ong tlH~ he~t ... Ji.ked rncn in th:::~ i nstitnt<:" of ·r:::~{Jn-:<)iogy 
; ..... Pt.:Yft~ssor f)n\vd:::·il~ head. of th(; dcpartrncnt of aH~taHo·­
~ranhv 1r: the S;,:hnol (•f 11ine-s. He J:; the k-ind n·f n:-c:"fr~sor 
~;.h<; get:; t~) kno~,'\: hj-:; h(}Y=' <.nul ~vho t:1kes a ;;er~u.nai inten:'~t 
.in tht:nL H;,, rcnlemhcrs hi> <>wn o;tncknt ;ja_vs wdi, and this 
rnay parti:d.{y ac<:t>Unt for hi:,; k-::en jnt!:n:~t in the ~tudt~nt~,. 

!!: li)l.J. H:::.lnh Dow:k1i n:giHtrt'd in th<: Sch•.wl d Minn 
at tl·:f;'. l)ni'\t~f;ity '.}f f\'}~n11('S~:~·t.1. rr;~(:lS(: V\lt!'e th~: d;~y:~ \Vht:rJ 

tht: nuners ;~nd the cngtnt-t:r:; \vt:r!~ d<:'ad'iy cnt;nBtS~ and t.he 
rn!n<:rs 1tit:d. to tarrv edT the Hlarncv Su•ne as oftf:q ;p . .; tht·v 
conld. "Fnginctdng~' ar.ti· .. .-jtie~ sti1i. ir:ttre~t Ptof~::;:;or Do,,~~-­
dtil, but hf: l.>di<:n~~ th<~y are a littk bme n<)waday~. 

Ev<:n bdon· )t,: graduatf:d, Professor J:)..Jwddl h~H\ a po"i· 
ti<·n a:: .r.\-::::i~t.ant I\.1ttai1t:rf~ica1 Engin,:·t:r at th~· Lak.~~ Su­
peri:_:r station of th:; U. S. 'Hureau of Mine;, vvh::n,· the pn•b­
h~rn wa~ the consf.rv;Hi(Jn. <.)f the nation's n:anr~ulf::?e n:­
''ourn:;;, In Uectmbcr 1913, hf: cam<: b.<<:k tn the: Uni\·(:r:;ity 
in tht capacity of ars Snstn.t'.:tnr. B: ... - J92o .~(·{y. [>o\\·•.h.:D had. 
bt:corr.:.t~ })c J)o~vdeH and had advanc•::d. frc·rn jn~t.rnctnr to 
;\::;,.i~!ant profe~-;or. His n·,:eard·, in stn~l t:·r:·atiag <md alL;)~. 
~-n conjurH.:tion \Vith })r. \), E., J-Jarder

5 
Y·/~Jn hin:. th::: rn:.:dal 

pf the A.mer·;r:;no SotidY f·.)r Sted Treatir::;:; tw•l y(,ar:; 1atel· 
.Pr<.1fessor Dowd<:H 1dt., fnr ab;JU! ;~ year .~·nd a ;;ali. w he· 
corr.:.e S{:nior !n~:·taHurgist on tfH; .::.t!.i.ff of th~: lJ. S. Bureau 
d Standard~, \.Vhen hr., returned to t.he University in S<C!, .. 
temhu 1930, he -.va,; m~=o<k he;;,d ot :Ji<: . .Jo;-j,artment. n'f meta\-­
logr~q>hy. 

1"}-:e research fo-r \.vbich bt~ i~; t•cst ;.;n<)~rn on tile :."<trHpu:~ 
i,; th~· devd<.1pm~nt A "Duck~\Hoy." Tl!i~ all,ly v,·a;. dt.~vdophl 
in o1·dcr t(~ p>f:vt:nt the lead poJsuning of \~.:ild dacks, l~vf;ich 
(.H.~(·ur~ '.trhca tht·y· t·at. 1ead sh(;t al,_;n}.;: · .. \··ith g:r i~ in nlar:;.h 
r~:~:1on:.; -...vhich have hc~·n used a~. hunting g·ronnd..;. --rra~ us<~ 
:A "UuckaH·ly" 'Nill din:ioate the tn'm<:nd:.)U" annual lr.s;. of 
dut.1 . .-;~ th.le to..'! death by {~~ad poisonin~·. 

Pr•)fessor ]){)wdeU hiln:;\~Jf i~. ~: hunt<·r ar:d 1r.;t~~. fif>thiug: 
1HJ.t H})uekaJlc_;y'' "\'\~hjl:; gUnning f<Jf tbt• f_il;:d1ard$. ne~Jdt;~, 

du.o:J-:s 1 he \vent out afto;~f d(•f:r 1u::.t aftct thr: A r:r:i~ticc i)ao;,. 
b1J.z~·.ard and hroHg·ht c:nf: back. · .. vjth hi.n:. He adrnit.tt~d it 
tqok aboHt a wt:~·:k tq rccoyer fn:H~l \·.,·adlng throngh th(: sno-..v~ 
lwt the trip was wc,rt!·, ·i:.. 

Proiessur D<.>w<ldl';; !hirty Of for!y t<:'chnic.a! v;p;,,r,; un 
mdallo~raphv and n:lat<::d fH:lcb att<:.'<t ;c• his intere;;t and 
.;;,cth'1t'v in tht· ·fie1d, I ... a.~t vt·ar he v.:<t:~ chalrrnan .. ;f tlH; 

}·lamU;,,ok C<<mmitk<: f<,r thr:~· '\m<Cric;,n ::-~ociet\' {<.>r :~ltta!s. 
c\': l::lUch ;;;; ,h'; .. is. int<:rc~-~~'<l in m<::t~dlo_l{T.=>_Pl:Y,. he spend·, a 
~~:f>o<": d:;aJ ox tHne ""A'.:th tn~; ;;tud{:nts alH! he 1:1 .. :':'"' ~o do 
"~·)Hlt-~hing ,tJfren:·n t" ju~.t f<Yr -r(:f,; .. xat.!on 

THIS IS A TYPICAL 
JIGTD GREE FIELDIJ 

T P Though it w~ts 1el'-'~ than a 
dollar, it 'O'U!Y cut threads in ;,w many as 50,000 
ho!<J, befnre it wears c<U.t. 

With.::mt efficient srnall tools Hk<> G.T,D. 
Tav~>, Di<.<s, Twist Drills, Reame:::; and Gage~ 
•:JUt great xnodel'n metal working industry could 
not exist as we ksmw it tod<q, 'I'h1fs why 
"G.T,D. Greenfield" tonls play such a vital 
ps.rt in industry und in Nstionr.l. .Rearmoment. 

GRUNfUlD TAP & 01£ CORPORATION 
GRUNI'lltl.D, MASS. 
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1329 4th St. S.E. Gt '77'77 

• E~po:~-!Hf md<:r;:.; . . . . ,??.LHC~ ;;:;.:.d ur• 
• "'\t-:·-v·!-:· C-:•.t•:;-~;--:·a~ .• - •.......• $.Uj.SO .:~nd ::p. 
• C::r.rry~Hg ·.':1~(~:~ .. '!:L sn :::.nd U.l) 

• S:.iH (:;:y····~·Ya:·· ......• $LOO <:nd -;:ff• 
• Enb.r::.:J:n ........ , . . , .... ~.:u.~;~ ~-.nd ~:{> 
* r.>::':.·<:!•.·f~ifJg ~>:"1.:: ••••.•• ~.2.:}:) assd up 
• ~-.ym_::h<"!:"!~' f~~l::":<"'!:"d .. \:!·}!!W~,, .. $,;?.~:) (lU•~ -::~p 

$ :i•'Xi::;..; .Rt~x:·~rd }'df.,ur-n··· ...... $.~.:-:;! ~:r.r:d HfJ 

CGm<: ~-.o.l ~-!'~d st...: o:·'-~' di!$p].:)y a€ Chti~tmas 
1v1('n:handh:'!~. 

t4;~~1t6 HARVARD 
GRILL 

SOB Washington Ave. S, E. 

Gt 5137 

e excellent fund 
e varied nu~1111. 
e eongenial atnao,spltert~ 
e reasonable t•ri(•es 

PROFIT INSURA:NCE 
Our nGtional advertisers are making 
friends with th<.:::- students of this Uni­
versity io insure the.ir profits of lo­
morruw, 

Other farsig-hted industries cern insure 
their profits too, by advertising in the 
pages of Engineering College maga­

zmes. 

lf\ 
lt' s 

By Ralph Hiit Ch.E. • 4l 

\Vd1, tink to rnasticate th<:' nwsUn again, J•x: Milk~r ·was 
a wondedu1 fdb. \Vhne >vonld all th<:s<: .radi(·, come;!ian~ 
be if it wu·en't fnr him----·.iust wh<:rc I am right now, bi:h;nd 
til<: ::ight h;>!L , , . Rumc,_:· ha;; it that Gordy Pasdu'> kid 
•,vil1 be nidmamcd "\Ne,,ther:;tripping," b<~<:-~u>.<: he m~t)' k<:q) 
i<is old m~m nut nf the draft .. , . \~'ith Chri:;tma:; on!v a few 
d:xy~ r~ff) it>s thne to :-!it d(nvn and. \vritc rny puhlfc .some 
na:;t.y letters, , . \Vhen the Quints ·were horn, the:v c>dkd 
P;~;ypv~ J)i{-;:uH,~ :;;tork tna:d. \Votta n::.an .... Rernt!r:ht::r. H y·cdJ 
w;:,nt to be ('ll th<:: UJna.re, y0\1 can't b<: a rountkL · 

* * * 
The.n there's the Scotchman who quit smoking 

he<:ause, as he puts it, "\1./hen I smoked my own 
tobacco, I couldn't enjoy it besz.ause of the cost, 
and when I smoked 0. P, (Oth~r People's), 
my pipe was packed so tight, the d.:un.r! thing 
wouldn't draw," 

* * * HUNTING STORY: 
A p~H:k of h.xmds in tht~ cha,;e had corn<:n:d two r:;hhits in 

t.hc~ trunk of an :.Jld trf.'{"~ ~'\s they :;at inside the trcs-:. the 
fun;;k r;;,bbit ,;:,Jd t,) the mak,. ""\Vhat >vili w<: do~ They 
<>Utnumher ns four to one." 

Tn •shich th<: othe1· rahhit rcplinl, "1 guess th<'<c'::. .:!:::thing 
we ,;an do hnt May h<:re nntil .,_,;: i)Utnumh;::: th~:;.n,'' 

* * * 
Waiter, there's a fty h1 my soup, 
That's an rig-ht, he won't eat much, 

Yessir, Joe Miller was a swell feller. 

* * * 
A rnidw•e:--tern ~:.oUegt: of engir:eerhlg one<:, su net>:d of ~nt 

Eng1i>h teachu, wrnt<: a lt-tter w Han:;<rd, iaqu1dng if tl~<'Y 
had a good rn~·rn, '.-vho tht.Y \'\:"(d.dd. recornrn<.:nd. { n a very· 
{o;:"\v day~. tJH:y r~ceiYed li long h::·tt:::r f::on::. that t:r:-;tv/hi!f:' 
schno\ narning- on<: '"[hroc.krnortol·: Smyth;.:, III~ and :~t<tting_ 
hi:~ qnahficatJnn~. by tra'.·i·ng hi~ ancestry ha(~k n1an.Y gtn:~rrl-­
tiDns.( and H:~ting, a.nH">ng hi:: forf:'fo.t1h:r~; &f.:verai dukes) e;~r'is, 
nwnh, and othe1· varkti<::$ of :Blue Biood,: 

The midwestern schcw1 impati;;nt!y ~<:rlt anoth<:r· letter 'sith 
th<~ following: m~:s>agc: "\\/;: <.kn't want t<.> hreN! thf Jply. 
Tr:H u:; ~r ht c~n t<:a-.·.h/' 

* * * 
Two eng-ineers (who d:;e?) were sitting on .a fet1ce watching 

a shapely miss pMs on the sidewalk. One, who knew the 
girl at;,d he:: sodally prominent filmily, said, "She's well 
reared. 

"Yes," sal.d the other observer. "She's not bad fn3m the 
front either." 

* * * 
\Ve'U {eavt~ y(IH now sn your 1nisr:ry \Vith th$·..; ¥·n~rniJ~g. 

!;)ra!t<:tC' an: v,.-arncd not w e~H. Kd!ugs' A.\l Bran Fbkcs, 
ht:ea.:nse they rna.r ~:nd up hy joining tftf: "teguh~.rs.~·· 

TnE M1NNES(1TA Ttx:nNo-Loc, Dtcemher, 1940 



Puns Aplenty 

By Russell Anderson, Ch.E, '43 

A: How many kinds of wood at"e used in mak­
ing a mat!:h.? 

B: Two kinds. He would and she wonld. 

• • • 
A lutratic was trying to kt!o~:k .1 nai1 int;_; ~t v.~a1L {-hH he 

h;;,d the head c,f tlH~ n<Jil ;\g;linst tb' w·-:>Nl ?.nd w«-S hammer­
ing the point. 

At l.en;rth he tht<:\v' down the n;;.il in disg:uc;t and ,;;;.id, "!Lh' 
I<.lwtc;! 'i'hey 1-:ave m<:: a nail with th<; he?.d at the wrong en(\.'' 

Another it::r:;;t<: n.! ;he ac;ylnm who had h<::en w;\khin:,c be­
gan ;o laugh. 

"it's yon that's th<; idiot.'' ht• $aid, a$ he J<'rked hi:o. :_hnmb 
to,.:van} t}h-: oppo8itt~ \ve_dL ~(Nail \'v·a:; .tr:ade fqr th·.~ c~th':'r 
~ide s-Jf the room:~ 

1910: "Look! a car." 
193Q: '"Look! a horse." 
196•): "Look! a pedestrian." 

• • • 
Prot~J)Cf.tivf:' Ernployer~ {'I~verything Hl the ~2:tabUshnlf;Ht 

;, n_;r: by e!ectridty." 

. .:\ppJicant: "Yes,. .{ qnjte bf1icve .von. 'I'h\:' ::;;=, l.ar y offt:tt'd 
has a.lr~~ady g$vcn nH~ a =~hock." 

Why 1s a good joke like a church bell? Be­
cause it'!! told often (tolled-for those who can't). 

• • • 
All throngh th,; game a Gopher enthusi;;.$t had hudly un,:r::l 

14 in.n!;~-)Ota to v~ctory ( fir~t qnarter---\\-' i~~..-::011 sirJ). Bnt ~.ud­

dtnl.v he hecam;: siltnt. Turning to his p;d hf~ whi~puuL 
~· rve Jo~t lny voit.~:.)) 

"Don't W'-'ffy," >vas t!w reply, ·'.vou'll find. it m my ear." 

"I'm tired of this routine exi;;tence," explained 
the friltemhy brother to hi!! roommate. 

"Let's dt> something extraordinary, startling, 
magnificent; somethhlg that will make our brains 
whirl, our pulses throb, and our hearts leap." 

"0. K." rep1ied the roommate, 

And so they studied. 

MODERN CUTTERS 
for Every Job 

THIS ELECTRON .. RAY pH METER 
IS ALWAYS READY FOR INSTANT USE 

Five yt~;:;x~ ago pH "'''' a 1-<thoratory term, t;xby its impor· 
t:mce h fully .n:f:ognizcd indu:>triaHy awJ five years ht'lKe il 
will be mn:sidered a vitalneces~ity in aH pron:ss industries. 
The Cambridge pH Meter employs an Elettrnn·.Hay tube in 
pli.!xe <.lf a gilhanomtt::·r as nuH-pnint illdkttor. 1\.n·mate 
and <::lsy to read, it 1;; prankaily immum· w damage from 
mis-mani_puhrinn, Operating din•.:tly fmm th{: line, t:his 
irmrurm~nt ma}' be turned on all day, ready for instant v~e, 
SenshiYe to .005 pH. 

OTHf.R CAMBRIDGE J'>RODLrCfS 
~ff>i~t:~ro:: Jnilic?.!fH:.s atHl Rt:co:,•rd~r:s Phr~k:Jl Ti!$ting T!lSU'SJn"H::nn: 

Su~~:t.c.;: P!;;couu:rt:r:; L~h<•r~!'-'r{ lusc::, fur .l't..C. <:n:J D.f', 
. h:-~f'V:lr:~)rr:Ct(':t$ .Eu~Ut'~tln§: )NSCP.!ffi~US 

($a~ lu1alys{s f~<Iwpuu:nr. PhysH .. Jr•gkal Instrumen~:-: 
and oth(_:r ~.tf:.:hankal and .flt'ttr.in:l ln:srrnmmt~ 

CAMBRIDGE 
INSTRUMENT CO., INc. 

3?31 Gr:md Centl:al Terminal N~·w York City 

SEND FOR UTE:RATFRE Ol? lNSTlUJM.ENTS Ol' USE TO -YQD 
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WANTED 100,000 Trained Radio Men 
for Nationai Defense l 

Sp>.ak<'r M0dd. Or•· 
H" at~s 20 P?.ir::; of 
f'h>}M< ... $1.95 

Learn Ro:dk· Com· 
rnunko:tion with Bud 
Code Practice Osdl· 
laton:!. 

H<'fld :Ph<:nf: M!>d<::! 
Op·::rat:::~) 20 P~l~'="S cf 
:Phone~ ....... $<. 85 

THE LEW IONN co. 
1211 L?.S,:;.He 
Mh:tH:apcHs 

MA • .--;;133 

506 Rvb~st St. 
St. Pa::l 
GA 28~l 

We Did It Again! 
Winners of fhe 
MINNESOTA DAlLY BARBER 
POLL for the second straight 
year. 

GUSf 
MINNESOTA T AKE~OFF 

132:! 4th st s.t:. 
r; ut a.f lu~ir( uft-iug ·if's onr s/.n'f!, 
11.ot ~)ue.s.: ... rc;_n·l~., that -~~:ill pu:·ase yo~1. 

~? 
WrLL CAll FOR IT 

• 
Radio Repair Service 

• 
Simms Hardware Co~ 
411-14th Ave. S. E. GL 1231 

H 'VTI 
• 

Photo Engravers 
Photographers 

V' 

By Wallace K. Belin. Ch.E. '41 

Lest We Forget • • • 
a.Hd b(· a.cctE:•:>l of b:~ing to~."> n·;udest ~t~: \\"<": \Vt~rt~ lit~t -r:r~r:nth 

1r.~~:1 :~e/t~-=-o1~,,~,,~t;~ r;;~~~:~;;~;(T~>'~:L,;;~~~~;,~:~;~~;,,,u1~\"~;:~i"\::,~ 
C•.mv<.~ntlor:, kt ;t be hen~ mentJOlKG tMtt l:k ; <:t.:H.'i<I·Loi; :he: v,·:1; 

~h'.:: di~tiuctie:r; :;{ he.ing tht bt~•t aU-around n:.agazix::-: in the 3S· 

·..;<x·.iation a1ong \Vith four other dc~p~uitnentat av ... ;~rd~. 

Our Alumni Section • • c 
i:.nuJ\>·.~tr:~. a n~·:v\· pof<~y o£ it:atnring ~vt~o.:.ttH ... g~·oup:; :.:·~f 

o:..r!staHding ahanni in ·t·;; . ...-.h S:-;::.,ue, ··rt~i~ nJoHih '.-ve ar(: 
:featuru:g 1nx·q (:or:nech:d r·.:1th tht: univrr::<iiy htit nnt in 
thc~ir ·rr::;.p!:Cf.ive fH:id.~ c·f ~tndy .. Nr:xt rnr~nth v·;e n>ay f~:{!·­

tutt· gra~laatc:s "-V~•rkir:g· in a. p~r:tj;,.·ulax part of HE: >::Ptu•tr-y' 
(.·r in ~;(•n·~'.:: poxtieuL~:: tield u.£ -.,;.;._;rk. (}f r~•t!f~.c! th~: ~J:ort"f:T 

i;<:rns. ~~born )ohn\ ne'-'-v b~th)' h-.;y or Fr-c·:J\ Ptarri~:.:~r: :.:u 
th{: gir.l l~a;,. ... k bcrt!e wi1i co:.1ttnuc~ t.n h<: p::·bi1::~1ed. 

Our Staff • • • 
kl;. grown tTmsickr::bly si:.!C<:: •.::ur Or:te>b<:·:: i>.>U<:, bnt. ,Jol:'t lei. 

th::t c1iscour:tg~· any of yon v~d:;,) ar~: 1r~t~:rc:::cd it~ 'TEC'H:.;o-Loc 
v\·ork, 'I'he 'l)·:crr.No-LoG ah'\·'3.}-.. ~ h;~s a p1ac<: for· :7;0>n(.:one tJ:a:­
rc·aHv .._, .. intt~ t.;,.·~ ~>-;nH: and v-.:{•rk. J.<ight JH)v\·, ea{:h dep::.::-tmen! 
;,.-::dJl.ti t·a:~i1y nsc ~~nc lnon: go<.-..d n1ar:. 

All Writers, Attention • • • 
{)ver the Christrnas ho~ida.y $:~ a.n ~:xt~e1k·.n:: tirn::: tP 

"-Yd!c that artick that :.·:--o:J have ah'.-'a_y:-; drearne;,{ ~~bnut. 
for thr ·TECHXO··Loc. If yon kn<J\'V a ~r:h.1f:ct to vn:<t~: o:-1. 
g:o aht:ad; if not~ see B!U ~Carnph::H, the: f~aturt- editc·r .. fc•r 
~·u~g:'::~tH•n~.. J-f(: h~{:; a lnn:.:~ l~:~t of ;x~:;~.ihh· ~H"tid:;s. 

A Griper's Column • • • 
v .. -herein f:r:gi·ntf:::s rnight g-(;'t a cha.nce to voice thci ;· dj~"o.ti:.>~ 

.fact!on ot· r.q}pro-.,-;d {~f. tbis~ that, or tht otf:<.~r thing j:; bt·1ng f.(~n-­
:~idcrcd f~;:.~ :ht: Tt:cH::--;u ..... LJX~. { f r:no:.tgh .le!t~~r~; are ~;ent U\ y\·t· 
"..":ii} p:.tblis{; $lH.:h a :;oi.r:P.H\ hnt r.;..-·!: y._:i_H i10t \Vritt ''grip(:$·~ nnr~(:i\:e:; 
}n:;t t(> kc~er: }t g-o.in~~ becanse on the -..vhoh: v\tf; ;~re a pretty· haj•py 
iPt Tht· mt!y ;hing m the wo:-Jd w•·: could wi,;h !'<_;r i' a il~<1t· 
dozJ::n he<tntiiui g)rl.~ tn type o~:r .l~~tters for -:J:~. 

More Technical Than the Usual Article • • • 

t::~~n~~;',::.:J ~~~1;1;b::1·~::r,;.:<::~;l~;;;:1~nt:~~:t~~:;J;';:~r:: ,::~;j';~~t~;;~; 
,·~·,,J!d have w::!!. ~l<:v<:}x,ped il~tc•. an<)th•< ~en~~tli(<na1 por:· 
r·1ng o:l nn t_: ... L"'~>- t.ungraust:xt:.f>n·~ to ~~JnH! 

\\'e v-.;c.ul~! Hk::-. to in:ar if sot:-1<: ~·f tho:=-.f: .frf:':;htnen and 
uppc:·c1assnu.:r: .~:~ vre-l1 v .. ·ho arc not farn1Har v_:-tth ~.<'>t.:H: <'Jf 

the tf:rrn~ u~~·d. tb:ng that ~nf.h art1des s.h<>u1d nn.t. be r·ub-
1is}v:d h< the T"ECfl :-.;o-l .. <J(;. 

Looking Ahead • • • 
:.o .fntJ.:xe is:;ues ,~\·::-. hav~ :-;i::·vc.r~~l $ntt-rest1ng articJe:, ir: ·~Jg1~t. 

AT! ~trth:lc or.: ;;::·t;{ldal n .. tbfwr~ is. !x·ing ·v\Titt.tT: a.t rh~: J."Lr<>-~t·nt 

tirne. \·".Jc· :ha·d:' a t\VC·-pagc ~tory on roek<.~try, .:~nt1 :\lvin J ~.::.a~:.-;; 
h~b nn:,rn.1:~f~i 1.(. \Vrit<.:' ~;n the rc·lation~h.ip t•(~i\,'·:<:'<:·n th..-:: rniJitar-:-,· 
:J:.1i.t.'-'·"" .:~nd indu::.t-.:--...· I~eiorc: •;od: r.1ose with the pr("~mi~~e th~~t the 
hun1·c~r o.~.o_;.lurr;n:;. \~~on~t bt· c.n_-...\\:·d~~d out} Jet $)5 1Y:ent~on l"ou1 :~{1 :::.tt· 
~~·n·:'s ~xticJc or: ;~yropilot...;. 



,.. 4: 4' 4' I S 

NATURALLY 
you ax~ inter~:sled in lea,ming where you can moJSt 
cheaply and conveniently lW:!isfy your desir&s iar g"I:)>Qd 
iood, quality dothes, perJaonal aetvi.::e:s, r.lc. 

In th& .:u·eli:ls cirel>!<id-r;.nd of course downmwn ~tm 
wr.ll-~w lo.::.:~led TECHNO-LOG a,dy~:rlise:rs who are 
eager ta serve you • 

. ay .:o:refully nHJ.din.g 'r:ECHNO-LOG ud11 a,ncl by 
p~troni:ti.ng TECHNO-LOG «dvertl>U>rs 'lt<>u 

can he ozi.<tlted o:! mn"imum saushl.e­
tion for yow time and money, 

Remember thut the 
'rECHNO~LOG ~:s yow 
m~nzinr. - it ds~ 

aerves your whole~ 
he<Itled 11upport hl 

pa,troni:dng 
'fE:CHNO • LOG 
adv~rllse.rs, 



MICROANA1 YSIS 
J N oniinarv chen·:i~al ilnnly:>is, .,\.'hete mat<~rixl i~ plentiful, 

· tb: wnrk 1~ done on a ~calc m>.>$t suir;-,hle for obt>lining the 

tesnlt~ sought. S:unples a.re rdr:tively abundant; th<::y m:<y be 

used pmdigidly. 

Not >lhnrys, !w·wevcr, is the mater1:t! fo.r te~t so pl~ntifuL The 

General Rb:tric Rese:ltch L~hor;!tory at Schenect:ldy, N.Y., 

ha.:.d{eil t.he exet~prions '.vit.h its bc.i!ities ft-,r "mitrochemistry ;· 

in whkh the :lrnmmt of test m;;_tt,~ti:ll <!V<!ilahle contrds both 

the sc:<le of vpen.ttions o:n<l. the stmtegy <:>f :!tt;\Ck. l'-<lkr·:). 
:waiyst Chark> V:-:n Brunt, H:nv;;n:l, 'y:.l, c-,f th~ iahoratory 

stdf is pn::pared to test ;natet.lal whose limit in smallness :s 
seT only hy the n:fin-::,~nlents of m;mipi!btion s.ttainah!e under 

the mi,.:rmicope with the ;lid of <t "m.icrom;l!:ipubtor.'' 

SddDJY: does V ;<n Brunt ;rttempt m identify or d;;.s,ify m:l-· 

r.eriah in t>'oiution vdumes less than a cl.lbic mi!iimeter (ahonr 

th<: :.:h:e nf a pinht.,ad). Hut to analyzt;:; ;;_r, ordi.n:1ry d.rop, as 

delivered from ;;, medicine Jw_pp~~t, 1~ compamrivdy eo;!t~t~ 

work for him···-near the <..!pper limit of rhe tn~t~ micro<"hemica! 

·- :. ;;~te ~ B~~t""-~~- .~~.::_~~:ncHausen wa~ :tccn::DJt:~i (t?' Htn1-Tl:l}
., ><> '' Y• .,. j_ ' ' l. "\ j_' 

. self) wJth Jm~rembk !cats among whH:h wa~ .tn:ezmg the 
ring of;\ bdL Recently, however, Geaeml. Ekt:ttii: Rese:<rch. 

Ld'<).tMory scicHtist:: ;;t Sch<~ne<:ta:l.y,, N. Y ,, outdiJ rht~ Har<.>n 

hy frn~zing light. 

ln pnxiucing thi~; frozen light, G. E s<::;endxts. suhmctgtd 

fi.nores<"-ent plate~ in a brg1: thermos hDttle of liquid air 

with ~~ t<:mpcnlture of J'lO ckQ;rees hdow· z<:-xo, Th; OC•tt:!e 

>u.u.i the pi:~tes vle_:;c then ly.;;nbard{,~~-r by ?·f-t;:<rs~ {·<<clti.ng the 
<!toms of !iuorescent mflte<-i<d 011 the phte;; !itera!ly h·ccz!ng 
thern stiff. \\'hen the plat.~s were removed :md alk>•,ve<l. t.;) 

w·ar.:n np, they gbwt:d wid1 all th<~ cob;-;; of the rainhow • 

. A "hottle'' of fro-z.en light wa-~ sent to F~aiH' Omnge, N, J,, 
wh~r~ it w;t:: w-.v<::iled in c:nnnection with th<:: ceremonies 

n-;}1rkit1g th-e pte.rr·}Jer::-- Df the rrg;tinn p-i~~turt! .. , .Edison~ '"fht 
~·d;ULn 

~~ATS and .moisture i;eem w be the t'w'(> chid enem.i<~x of 

· radio :set$ in dte tropics, A. kr.ter from tht~ Hdghr: Congo 

testi.fi<~s to th~ rats; dte evtdenc:e t<-Jr the lmnltdity i:: alre:ldy 

Mtrple, E~cq:>t f(:,r recommendi.ng traps, there is )itt{<: th~ 
Gcn"~rs.i Eiectric Company can do about the r,;t:;, but the 

study of 1rurnidity is right uv its ailey since: G--E engineers ;tt 

Bridgeport, Cnnr,., haY<: btrilt a Jmmiditv ch:w1l>er c.;.;,pablc {:f 
tcp.roducing the we;J.ther conditions of tht tropic>, 

Lu:nps un(kr w<J.tt~t tank:> provide humidity by v'a.p<>tization, 

;wd genet;lte enough hr:at to m;t~mt:<in a tc:rnper;ttui'<: of orhout 

F~v F. Humidity :md temf•~mtnre are contn>lbi hy time 
dock~; outside the i<eded chatHhcr, sd:ilc umt~>rm wt~ar.her 
<"::Jnditions art:- rna1r:tHin<:-d ~vithin the ch.a-rnhe·r hy ('i~~cularing 
bni;. 

Radio ·r(:t.X:h:ers phv.:cd. ht thi~t r:.)onl are con{i:.n;.(:il:tsly :::~~h­
jceted to conditions f<lr mon: $t:vere than th<'JS<~ nf t!v.:: ttopics 

nntil f:<ilw·es occur in the set~, ln this way, young engim:<oTing 

college gr;tduat<:,~:;: enrolled in t.he G--E Te&t Cour>"' gather 
dM;l_ which cot:trib<..Jtc to the imp.rovement of r:H1io, n<-:t <>nJ.y 

in the tropics,. b:ut everyw-ht.":rt thatT<tdio:s ::r~ us~.:."-)~L 

,GENERAL. ELECTRIQ 
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* \''-/hen .horses pu.H~~d. the street cars c<n)::l business pcq)ers ·~l·zere 
ns new· os televi~;ion todoy, the Bruce Publications beqo:n tbr::ir 
8ervi.ce to the· .bu.slnes~: (-:nd professional :rnen. of tb_e northVlf~~;t 

'.:md the wrtion. 

·* F'mm. c; on<:> rc.o::n o±hce in o 1oGp building the company hem 
<:?xpnncled to ~ts D\~.rn plant 5.n tv1idY.tflY (betv:::=en .t1inneapo1is c:nd 
~~Gint Pend.), co1rtrAete V>;}Jh c:t!l the equipn!ent necessctry to con­
vert ideo:>, :~nk c;nd pc.rr:~n: into publicabcm:. 

* Tc.d,_:<y, pc:bhcotions w·ith circuloticm numbering hundred.~: ol 
Lbo-usonds ow produced in ihe Bmc.-, plcml each month cony­
ing ne·vl~:. vie---·l·.rs end. ~d.eGs into f;'!hno~:t every }>r(xnch of br-:.sine~sB 
c::nd. prc·fe~;sicna} oct1vity, 

* 01.:r bu~:iness indudes printnq cmd publbhmq of all ldwb 
Fiecso cc::H u.s lor suqqe:=;tic::n:::. c:r e:>timoles. 

BRUCE PUBLISHING COMPANY 
1

!_.' 2 6 4 2 lJ n i v e r s i t y A v e n u e , S a i n t P a u I 
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No engineer can be expected to know 
everything about the highly-specialized subject 
of anti-friction bearings, but every engineer 
mwt be fam!Har with the fundamentals of 
bearing design and application. The more you 
learn about bearings now the better an engi» 
neer you wi!! be when you graduate. 

The T!MKEN Tapered Roller Bearing is the 
most widely used of all antiNfridion bearings 
because it best meets every requirement of 
industry and transportation in conquering frk~ 
tion, preventing wear, carrying radial, thrust 
and combined loads and holding moving parts 
constantly in alignment. 

With more than 42 years of tapered roller 
bearing development to its credit plus un­
equalled engineering experience in applying 
bearings to every kind of machinery, The Timken 
RoHer Bearing Company is in the best possibfe 
position to give you any bearing advice or 
assistance you may need now or in the future. 
We invite you to consult us at any time. Write 
for a copy of the Timken Reference Manual. 

THE TIMKEN R!lLI.ER BEARING C0.1 CANTON, OHIO 



AutiJfJrs 

~ Washi~g:ton D, Lacaba::ne, in _i:i;, ·!1::q contributic·n t:; thr: 
J. t:Cl{XO--Lc~~:. w r ~t(:'. rm Ueep Llr.~Uiu;.;. ~\:f r. l .. aeahanr1~\ an 

a.s ht <.F:e{_irt~_parJies 

fidds. 

~::~~~;:;~t:;~ ~j;n,:::'\~0 ~t;~~~;:,d ;;~:f,il·:;:~ :-;~:; l~~ iv;~~:-~ 
.,;.ty of Cali.fornb <lnd hold:; :.kf;n·eo;: as Dc·dor 
c·f Scitnc<:' an:.! \!a:;!"f:,· of Scien<.'{', He ;, !l 

;:1;:.;;;::::ri~~~~ ri::t;~~;;:~-: ~:r::·i 1 ~\:',~,r~Q.< '';.:~~~;,~;;'; 
c.f. Si~·nEt Xi. ~~ na.tiona.l rest·arrh so_;c!t~Y- :~\~1 L 

Lacahannc ba:s 1julr: t1nH: £or ~ht: ordin;,:·y 
recn-::Hlc;na.! pnr:=.ni:_~. hr:t. Jik<:'s 10 .rdax \>-:·ith hi~ 
r.eHo, -..-.--hkh br cnj(>r\·""' pl~yin~-:- S:uEnH~r ilcid 
trir~~- ar~: ;;.hv,~ys ln:.:k{:·:.l (:;rv•.;ar~l hJ h~: the 

:~~~'i!~:;'t;;; ';~~! ~::~:, ;;;~~;:a;ll;:.~ ~·,')l,i~;;;: ;.:,~;~:::!~';;: 

Ton1 l\1atteson) author Gf <•t~yr<)·p11~·d:~:~ i~. aq -;ntr:Hit:ent·· 
1n{/K1$!.,;< _/\.o;;ro juni•:~r -v,·ho~~: :trnbition i~ tn h<: ernpt~;y .. ;~:t 1n 
,_olnmc·,-;- :a! airlin,; <"iinipment t:t~ :.n l<?.:unce. 
·rc•rn ~.;<-.: ;;. h:":~s <t tyn1par:1st .:n t.i.H: lJ.niYt~r~ 
sity Conc(~ft Band. hut~ to th~; re~a of u:=-,) 
l:<: )u,.: ph:B heats the k<·;tle drnr;l:'.. A.t­
tt'r:tion \\··~:..;{:' (.()f:ds: 'T'on·~ 1ikt:..; to cc·ok 
and ha~..; had. pletity (+f t.'\.fH'ritn-.:<2: on th{:: 
Cn:at r<<:>r:hern Enq>in: Bn>!dn, h:;t 
~-:nt!n!t:f. Fu:: ~-~cn:::S(:~ l.H~ 1ikc.s ~;-..v:~n~ninf; 
and bc•'.\·1ing. Torn is ::t n-:trnh:~r nt tht: } .:\(·.S.~ 
and :-;{:r\·<:d ~~~- :::. :;nh-<..'<)iBrnitt(:(: ch~~inn::n .fc:t 

the L=~~;~ F,';: .. ~.UPt~er< r~ay. \' C:tt gnr:!-=se:..~ i: ~ h<: 
hel}d~ 1·ne;.d(:: ~t~rplan<::; iB his spare rnnn.'l~~Ht~,. 

Bill Campbell <,"\Vihl Bill,'' the futurr: pn·sid<:·nt. uf th: 
F.orth':; Cha}·l<::r of :.he "Univen.al lnt.uphnet:.try Roc:kn Cor--

1><Jf,Jtion) !.::~, :hn·.e artiel<:> to 1;), credit. The 
iatt·:-:t is, (lf C(>HfSt':, the OBE'. >)n fG('kf:t$ 1.f!is 
!11Gnth. In additi<.l1~: t.u the art!ch:"..:, BiH '?>:to!.f: 
one G ~ the }ntrnGr ~:D1vtr:n~ l<ts1. v;::;xr. /'rhi~; 
yt:<tr. l~t· ·..:-..in be. r:nc i,)( the tnain~.1~;ty:;. of Hu:: 
T\:cB_:--:·c•·Lo::-: ,,~,rr. 1-ksi•ks TF(·n;-.:·(•·Lo;: wn:-k 
and Sd!<)<)!, n;!l is working 3.:3 ~l hdlhnp in 2, 

dc•'.~ .. ntf}\rn hoteL 
Nnbod;.-, l"!Gt e\·:·:n n~tL l·:.."n()' .... ':~ ho\.V be he~ 

cam.e lntr:n~~ted 1n rnckfJ. :;.hip~;, hut he: :-:.t~f:H1S 
to h<: fut1trity rni1-!(h·d <tboui ~nrr:~~ other thing-:-:~ 
too .. for h{: plar::~ to g(; ;nto td.;;-:,.·i~·i'.ln · .. vork 
~v-h<:n }:c. gradnat(:S. if h:1<~Yi~ii,)fi i·..:n\ ready 

fc:r .:l~rn, IhiJ>s nt~-xt c}:.c.·i<:-<~ wovld h!: a j·.)h H! tc~c.hni:.:.a1 \vrit:ng. 

The Cover 
FG:: :-h~'. ~t>.>.::nd C<.H!~>::>.:nti\ .. f: nJot!fL _r;;_;,:.k Rockv.:cH h~.:.~ su.hmi!­

!t·d ll<<• \:::;:;: photugriiph for l!w (<)\'{;'!' hl h:cpi:lg· v:<i:h the ~tth­

JfC! ~xf th~ feabs::<: <tnic~t~ hi~ pi,_:!un:: ~hn,-..·;;. a drop of ol1 :.;us~ 

puJdd in m.U-air. 
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AN EDITORiAL 

V/TIIl/TY 

~ ' U ~1:\ X \TL\~J'T'Y,_ th;l.i <pt:;Jity ?vn 

r v_v!JH:h breakla:<·.~ touU. adV<·rttstr:: 

make snch ;=:. fu::;,. (Jn nur signboards 
and in uur daily uew~papcrc'. iE' certainly a 
queer rh;lr:;Ut~ri:::t\c of human being~.. lt su'ms 
t(> mah· littk differ<~n<.:t if one is blessed with 
much '>1" little of this supposedly inn:; k hu-­
rm;n quality, sine\·~ ~~ny exce::;s i::: r;enerally dis·· 
sipatt-:d~ and any def!(it j~ as ~l ruJt ove:::­

compen:;at(·d for. Jn spik of the~t ob::=.;;Tv:;­

ti(:m. it i" 'Sdl that one lw c:ons<"iou" of the 
pan that vitality i~: phying in one's life. 

Some peupk acht(·v<:.~ S\l<:v-:ss through th<::;r 
very bck nf vitality. Conserv:;tion oi ;h·ir 
phy,;ica{ 'NCll-h·ing and cardul :;~:st('n;ati,· 

planning of their work enables them to pl<:>d 
nn i(> >'Dcce<;s th rnugh reliability and even 
thrnug·h out:;tand1.ug achit\·enl<·.ot. 'Thf:::,e ]n·~ 

,l',vidu:d::. in sioic deni;;d nf them~dv<·s learn 
to do that whid, appe;;::s to be k~.s inkr­
esting but mon: worthwhile P:;tienct' and 
p<·:·:;ev,:n:n((~ :u-<· the ~:neat and nen:ssary ;;t. 

tribute:; ()f thos(· \<:ho :rttain ::=.LKces~ in the 
lnw vitality g-roup. 

On th':' otbt:r hand. m:my nl(~n m the 
high \'ita!ity group find ;t diificnlt t<> adut:n: 
suet('''''· ln every department ther:·c \s J. fd · 
low that ::v::ryone <.'<'H1CO:de~ is right up on 
t'JP {l.S f;:u~ as Lrains art:· cunt~er:ne(L but lNh·:) 

h;-;.::. w mud: vit;:<lity ik~r ht cannot ('onfme 
himself tcJ hi::. studies [JUt mu:;t di:;:;ipatt· t·s­
cess energ-y 1.n sotne nthtr direction. J n :~n 

doing he OY':'r·expend~ hin:se!f to :'-LKh ;l (k· 

gree 1 ku he has hut lit! k t'nergy ld: fur tho' 
rruin t.1:::k Ldore him which we :;hatl <:all hi:'· 

>'!odie:<. 

.\o;.;\' this dissipatk:n 1n~ .... y be g:ond nr b<H.L 
lt ro;l.y be a Satnrday night ·'binge" v;hich 
L>k<~.~ him until iht: next one iu fully n:cnver. 
Jt l1li!)' b(· ;;ctiviti(''' or :;thktic,;. It may be 
his h(>bhy, '>r ,·ven hi~ girl friend. \Vhat­
~~vtr Jt is~ guod ur bad> <tS long a~ it ket·ps 
him frorn k·ing in best p<>:oc<ibk :;h;lpe f;,,. 

hi,; major puq:>o.~e, it is dis:;ipati<'m. 

!n Spite or this dissipa!iou th<C:rt.: arc <t li:'W 
indi\·iduab v.:ho, lwcau~.e of ;h·ir great abiEty, 
do make :'! success <':f their job, but lll(>:;t of 
i.ht· surc\;,:.sfu1 m<:~n in the high vitahty gn)up 
~u+.icn· their go:d thnn:gh sdf-umtrc1 ;md 
moderatinn; through pn.:dnl<.'(' ::nd temper· 
:tn<.:t. Their~. i:~ irHk,?d a fortunate {,)t, 

Then, fonally. there ic< t!H:: ![H·at majority of 
us \vho are neither living nHJ:nmics nor human 
dynamn~ .. bnt whn gd along f rorn dav to (by 
\\ iHwut much f lb:" or h<::th(~r. (h.1r::: is ;he 
privikg(·. <':f L'Onscrving- nur Yit:llity f<•r an 
important ey,;nt <>r ptriod in ou:r lives. and 
<:d, b<'ing ;;t>k tn enj(>)' and br:>a<.kn our 
liv('.:; by n:pe;diog our t:oergies in diver:'" 
dire,.:ti(>Jb wit!l(:ut fear nf dis:{sh·:r or ut:c:· 
f.a1Jure_ 

BY WALLACE K. Bt:UN, EDITOR 



ITS Df:VI:LOPMI:NT 

0 l' ' r;,., lik-gi''"' hkwc' oi 
;;:~!dt·rn indu.stry----thr: Biack 

· Gold r:kn hav<: .f(mght awl died 
for. { t ~un:· .. the g1gant.1~~ whe'::l~ of in­
dnsiry. It :Hakes nossibk ranid tr;m, .. 
nortat.iun. \V!thont it, unr t(·n;po <xt li~.:in:,s 
~voukl ht~ ~lack<:r!i:~d to a. snail\; pa<-e. 'Th~~ 
€it::n.:and for the pn:~ciun~ Huid h;..~':' h-:~c(n:3t:: 

r.;;;:,;72.~~.:~~0,0~~~c~ar:~!;~~(;~·1~1 i::;~d;;-':~\r,· •se:~~ 
prodH<.X:(L T~1 the tnt~1ne-:::·r~ in(;rea:~t:!i p::n­
~hK;.ion ernhodlf:~ th~~ app1Sc~tion ol n(:','~·et 
and lll(•n: dhdull: mnho,Js. l.t .i.:< of inkr<:•; 
to ~.tad;.: the fJ.::oc-e-ss<~s "'b·htr.h hav~~ tnh.d~~ 
po:-::~:ihk: :--lKh trcn1t-:ndotb }>f(iduction. 

Oil :, f<mw.l l>en,•:;th th:; >aria•.:•:: <)t th<· 
,;arth. trv.pp<":l in natnr.c:l harr:<~:·:; ca!kd 
~!rt:.ctlu~-;~. T'ht~~:.:~ ~trt~(·tnn:s are 1\x·;:nx:,J 
HrF.ir:rg·r·.:r:.u;d ;}t Yctr~~:::.1~ d~;pth:~. oftf:!1 a: 
1·awlot:l ~.n:l ~(>m<:time'' in v.•dl·dUin<:<l 
tr,:·nd:~. The Ll-(t that oil ~s found ir: v:.:'ty 
f~:v, .. loeaEt.if:~ 3.('.('{•lu~t;;. fc··r the di:tjcuiti~::=' 
flx·o~n:t.::~r::·d ln (tisc!;vering ~t:; structs;r::~s. 
{)£ the n-:iHion \-':~J!;;. <.h·;}h:d ~;1n;,:.e l;-?.S8: 
(•Bt"-f: £th (~f the:.,:: have bf.:"(:':l dr:~. 

Oil Sands 
Th(: :-:\·c·ragt~ fH~r:-;!;r!. has a ·.;agu::· i.J::a ot. 

r.h~: Hnd;;:rg:r.•Utld <x·cs;rn:;u~~· c:.f :.:i1 ar~d 
!Link< that Jt t:x\::t:; a.; hk,:;. ,,{ oiL (;:: 
p~·:rha}>~; ::.t~ a l·iv~:r ~\'t;~.dJug i! s t~ry~.t,:·ri.r~t:s 
s~1hte:·:-~;u~an \v;.ry. A bud-:c:t :SH(:~-1 ;.-v!th 
'"\ oiJ..::.Jakn\ and dn.-;dy pa.ck·.:-l ;.ar::! ;,., 
analognr:s to ~tE q1.l J;c<:~tr:rt:!h>~~ i:-j I;.E~Jct­
g:·:-;:.lnd oi1 ~.and. SO~B(: o~j :;aBd~; l::~\·e 

HH: ~tppe;5.ra.n~~~: ._; i ~.(>Jid nx·k hut. being· 
tX>r:.::.b. C<rntain n~uch C·iL .:\ larx:e bc;:_1y 
::~f. :.Hd~ :.•i1 =~~!nd !Dar:.: :..·.::mt:=tin) ':nn-:p:x:t:d 
tn i.t:~ v~.dun:t·, as n1:Jch ;~:; 20 fH~:· c(·u: nr 
r;tn.r~~ ·)i oiL 

'T~a.~ ·;)~·:t:·(·icut:l (:f3.~~·1nec·t 1:.; <:<.rnc~:-n~t·d 

v,·;t}; t-;.yc:. pr;:~bttT!1.S.. (Jlx: j'.; h; d~S{."'f>'\·rr 

the d:.l;.ivx· oi1 iie·:.:., -f:.·,r t':'llally the <;:H·· 
f;;.:..:.:.:~ ;:.;:):-;~;:; htth· ur }~(· ~r::.l!cat;o:.~ of ~-L; •• 
1~n::-.e~;~:.:::: ;=:nd tb::- .·.:tlk::. Oih~<~ th{.:' :lchi 

(J 

; 1;~;\~'~::l: c{:;'\t;t~;i;, i~,,~'' ,;~t ·l~:~,r.' ~~c~-~::, ;~:i 
solution of the;•t l'r<.'bk:x:;., i:; aHuJ<:d to 
hy the l.argc nun~heY c~£ ?l(:\V oi} d.ist-.overies 
.):•<l· yv,n· ·3.ro•J +he <~ri:Ert>· ),f ,),cP~ '<"J. :i 

;i:;p:.l, · ,;;· L:.1~io :r,:::t, ',,; n~::~ri.r 1i~,re~· n~ue;. 
Th<: ;..(·alTh .for ;•il poub tmhy i~. n::, 

!ong<:-r <:;<nied on b.v th<:· ol:l ''hunch .. md.h·· 
:;d:;.. ~Thi;~ nt~\-V{:':~t. ~~(h:ant·J.:fn(:nt:; iu gt:n­
phy:-;i<>-; ~~nd ~::~ology a:.h.1 uJtra~senE>itiv<: ;n. 
qnHl!C~~t:~ gB:rk~ the engithx~r tf> o·il :~: n.H> 

tur(·~.. Tn l:)39 about ~evt~nt.y- f:ve per ~T.<":nt 
nf tht~ n~:v~· oil fJ::·t~Js ~-trt di~{-.{Tr...-::~red 
through ar>pl1c;:!(1ou •.) r ~~t~nph}··;-;.ics. "\~·h:ch 
:lf:pli<::'> p:in<.':pks (>t ,;,,smo!ngy and ha;.. 
d!·a,,·n he:w:.!y <>n phy,;ic,; for dedrica·l, 
!nag_n:::t.1(: ,:-};_v.i grav!tati.on;::.l HH>.)r~y, 

"Wildcat" T es.1ing 
H,:g;n·d)e:;,; >lt th: method.- :1-;ed !n \:). 

c;stin.~· 3.E a::ea v\··h1ch :;;:::;::1:-l~, {3.\-·~·;r;~{:.h~ fnr 
the prn<:nce :it (>il, th:; .final :m;:w<::r \:; ail 
:-:.r>1:c~;.b.t1~;ns as tn w{:-.~t:hcr ~:>r not (•i! 
aduaHy i:; present :s to <ldl ;~ wdl. Su.d-, 
a~ \Vr:H tt·sting {or the 1).f<~:;<~nC:(: r,f oil un·Jcr­
i(rout:.l is knc.v;n a;. a •'w:l:lcat." Tht r:lur .. 
t.~di::y of \>.:iid::-:1(·" i:; high---~alrnn:H BirH:ty 
p<:r ce:1~·, 

.~~nkis~.~- tht· nd ;;.h;sft is ~t :;ritnce v,:hi<h 
ha.'.; been dJ:;,T1dpt·d tbr;,.Y:s;;h .:n:~ny .v~~an: :::£ 
<:'<p<:r:.el·:ce. T!!•:~ <.k·pt.l:,; or mud::m dri1l­
:t;f!: l:a'· tw<:·:t mad>' l"1.;:;ihk only throt!gl: 

!,}~~; ;.'!'' ';~::t\l; ,'~:) t l'~: ;f \::~~1;!)'n K;;~d~ ~:~;~;:; ;,:ri~t:~<~ 
·.h·~;lgn ;::f. t~):)1:; aqd <":quiprn~:nt. 

Cui1Sidcr ·:. :n:~ch1nlst'~ dr iH !>~~1ipp~:·:.{ 
~N~th a '"_pe:.:.i~d ("t;ttin.~~ :~1~ -:~k>u~·at(:d unt.i1 it 
i:~ tl:t>H~aHd·:: of ·f:.:~et 1·.;ng, a.:1d ha:.1girt5::: 
, ... ~~nJc·all·y ln a -....._~--.n. 'fhi~ loH~': hoH<">W 
siJ.:·,:·i th::e;~d. ;o·:::y;,--tTed at !]H; slsrface, r~;t~~tr::. 
~Uld l'ran~;n$t~ torque all ;:: long tht· ~-h~.vft t,(} 

tb~~ hit, v,·h1~~}1 ~~. fn:r.ed !~> t~Hn \"\··ith th(: 
thtt~ad." Tn prf:vent t1;(: d:·SH cutting~. ~run: 
dn.:!;giw.: tilt' hok. n·:t:d-·iiui•l i:; l··H:qx:d thn.::.t;.::h the huikw dr:.u :;ten: and :;ut 

A blowout at '£! Seg\.lndo .field. Cc:lilol:cia, 1'hi> w,::H was drill$;d tu 7,100 l<><>i 
with ;:,nly ubout 1,()00 h;,$;( cf cc:sing in 1hi> holl'>, whi>n gas &und crt L lOO feet 

CC U&ed th$; bl<>WO\.lt. 

The life 
By W. D. Lacabcmne 

tltrt·}u.g-h th':' bit. It picks up the eutti:1g.'-', 
and r(:t:.r:n:~ to tht: s~xrfact thro1.1;.4h the 
;;.r:nu1us b<:T<W<:a th<eo drill ,;tcm a~d the 
walb of t.h, hok. /\t th<: ,.Hrh<:<~ the n:ud 
;,., ::lea~HA an:! re~~in;H!ated. T.hll>, tb;; ;ld~ 
goe:; d{.:'f:'l)fT ann qt~er>f;$-~ bt:lng r-tt:.rrnea. 
to the o;urfa'.:'.:' oc.e.a:;.innally fc•r th~.:: .repla:.:~~ ... 
nH:nt {<f "'\·orn bit~:. 

\Vhen ll>;-o drill ha;. rea::-l!ed the prop<::r 
<hyth, :t ::; r_,:m~·,ved and the ;,haft i" li;::~d 
wtth. ,, 'tcu p;pc c;.ikd a G<:Smg·. .[ oe 
'.:a:-;ir:.g p~-ev:-:-rn~ cave-in~; ;u;d keeps \·<O!.f:r 

frnrn ;.ef:ping intu th:; wdL 
'l'-..:: r'::s.n .. d.;.->.te tht: fi~n·< of <.li1, ~£ the v;t~H 

:~ H{-; \v1!~:; natn r ~~Hy. ~sr: a~~""~e~nhl.ag~: o; 
valves and ·fi:.ti.n~~ ca.tk:d a Chr1~tn:a; ·rr(:<': 
:~. fa>t<:ned ott at th:: top <>t th<: ~vdl. ;<nd 

~~' $~:;;;~,~;:~:';' ;:t:::.~1::~~~:; ;~;,JH~':i~;~t :~r<:~fg:; 
lb. pu ~,q:.l~\f :: indL l i th:; well do,~:; n<.>t 

tkw naturally. t!K ,,;\ mH:il {:f Eh.:d f.::on; 
the bott<.<m :.>f th<' wdi t<.> the ;:urf;><:e, ~lrJ<.l 
tlli:s requireS; tlu:: ir:;;..talla.tioH of ~,(>f:lr: f.,Jrn-:. 
:.::f. pt~rnp, of v ... ·h1ch ~h~::rt· ~U'(: ;nany. 

Fm· m;~:;in:l:t:l .;t}i.ciet:,~y :tt >.>il >v<:ll drill­
ing:, it io:. <:vid;:nt tb.c th~ m::<:hinety an<.! 
cquiiH~.k:nt n:;cd nnr5t he .;; i th(: fSne-:;t ~l:.taJ­
ity. ·rh: d<:r:.-ic-k i> U><'·.l as a :.q>pr_>rt fm· 
i.h>=~ :..·.ahl<? sy~.to::n·1 v·;-hie.h hft~ and 1ov·:~~rs 
the driHir:~ lool:; itH<:> ch<: w,;Jl. Th<: r:;o:!-

~;~r;(·;~~;:;~;e;~:,~i~~.,f;:;:~;.;i,:[; !~ ::~~t\'(·(<::~Jr;,~ 
}-:ea~.:y. -..: ibra.tion~d~ and. ~:Hddcrdy varyi.:1~ 
l:;a(L. 

Equipment Costly 

;r,:-.~:;:~hl;~1';~~~r~h,,-'';'~;',:';Y r!:;~, ;;> ~~::~l~',d';~:: 
tration ir: d::iUing, l:. r:sualh· con:?,i::-.;_:-: of 
toc~th~;:J rolk:ts <):· con~::; !T:.f•n~ted ot: r~:d.h.::r 
b~:~~rin;;_s. ~nd 1ts driH!rt~~- a:.:·.tiou i:-; <)$::.:~ of 
"'l'·:;n.,· ,~:,:ppin.:·· ·u1:\ "ril'd'P·" '\ 1·>' ·; 
i1;<;l:~· ~l;it ... ~usts ~~ 15:;- d~1i~1·t·s·~ .,~ andj . a.h~~-;·~ 
ro.n.v··tin~ an· n<:<:tbl !O dr :H ;,n 1'\\}00.-fnot. 
v,.'cH~ (}rH: Loui:~i.u.:;t t~-:~.t ;,;o,·<·U n~(:d ~-;\·t~r 
900 -.,.. ;u·ions h~t·~-

Thc circubting t:w<l-fhid is arwth~1· 1';;.~-.· 

~~:;,~_.,::l;~i,:;;rN{;;~~. b~ t c::;~J~\:::::~;,,::l~~,c~:,:;,.,,':~': 
tlH: driH :..-ntt;ng::. u~ ('lean .:-!;ld <~-<X>i the~ hi:, 
to ~.trengt:ht::n tb:.:~ ::ide -...v::.s..l1s of th<~ ~;{;~rft~ 
to k{:::::p f.urelgn rn.;;~tter uut of th~: \VdL 
~:.h} :~> pr:;":·t·nt l'lH: :::sc~j.:t· ~-;{ gas a.nd o.:t 
f.r(:rn th:: v•;~".::D dtsri.n;;r, thi:: dr.il!Jng :t~nh~~>~~, 

nf ·!:\~,, ;~.~:j:'T, ~,1r:;dc.t~ht\:~::,~1 :t ~.::;-;::~:~.::,~~ 
tn<:t. in driUing.. 'The t·.(~:-i~ of th:-: -:~.:~si:-:1g 
i'~ tbHailv ;::bu-ut OHi:>thn·d. ·.)f the :.:T:tin 
~~>-;.·p<~1·:~<": <~f l!!~: vd:H. 'I'lic $·(:.::so:n f~::r th;·~ 
;=~ that h:~h _g·r;~de ~.t(·t·t :1~:ust b':' L::~(·d ~( 

~:)~~~·;;,~n'{;\;ll:>i~~;,ll:';:~:i,1: ,;;;::~:.~~~;;tn;~\;. b;;;' 
tnn:t of th<.': v.o<:H. 

l,.,};;~:l.::::~i t ;~~,,~~ ;;! n~\~;tc;:~t'\:d ! lli:l~; ,~:~;';;~';~ ;;j 
::}_:v.1 ho;.:v diil1cu.l.t "\--...-in hf: it:~ rerGvf:ry 



ITS J=UTURE 

8/tJfJr/ fJ! I nrlustry 
Instructor in Petroleum Engineering 

Furth:r. he is :nkn:".ed in a;:.t.tumllo.ting 
gtf~}o~rir.;)J kno\\·}edge and. recor•b. v.:hich 
~ .. ill aiY.J l~f: (d aid in diseove::Jng new 
oil fid<!s. For thi::, :;p-::.;;i;.tl too!o:, nwth..,ds, 
awl Iab,)ratD:·y l:;dmiques hav<? been rkvd­
t-jp<:d tG a hlgh d.eg-re(:. 

'Tc· \o.;c;Hc t1.lt~ r~fl ... h::.~ .. -;.ring strata~ the engl­
tw~~;: rt~trH·;vt:~. ('.(·n::; of :~arth a.r;;l rnck by 
r~H~an~; cf ~Pf=~~·;;1l too1~~ ! n the Lsbr:r~~tf~f)' 
t.lu; pon):;!ty c:·f tlh: r.on:~..; is deterrnlned. 
The {,;,+·<"· th(· '>Prn<i''· !h<? ''"''\•n t!:<• 
pr,~:oit;i<~ ;.;;nti•Bt ~,f (;il.'·· ·The r~en;1~:abili;;: 
drt<~.rn1int""' rh:: rH.nnhcr ~;f i;lte::conn':Tt~ng 
r.hann:;1~ irurn pur!: to pore. 'The g;.n~a.tf:r 
thE· r-nr:Je;;hl~ty. il!':: gn~;~tu tl.H: .;a,.e of 
r;i1 il.(i'l.'·:. and ht:nce~ tht· r~:~co~/~~r.-...·. .FinaHy~ 
tb~ oiJ. ;md wa!cr content of the :;and is 
dct.ern"!in(·d ..,vith retort~, an•l (O;.H.}en~ing 
eqHipm~·nt. G<:ologkat r.!·:il:·act::ri~tics of 
:-:.and grair~ :~1ze ~~x:d r;.tr:gf, , .. (:rt1iu nrirH.:~.r:;,l 
ma.r.ku:o, miuo- paleontnlo;!ir:al. marka';, 
st;'=:'.:1iic- g:r;r· .. ·itie~ (:; ~;and~, etc~ art' ;J1~,o 
nu~a:-:.r:n;d. 

<:d hy th<: c\merican Iw«.1tnte of Minin1.: 
an<.! MetaH:rq:;k;;l Er:f.<im·rrs tu t_-.,,,., Fn"lClt 
brnther:~. o::rH; f;G:-;!h~~~no:.t~l:y~ Conr~td nnd 
:~t:n·ct·l Scblnrnhergt~r. 3n recogr.:iti;_).a o.£ 
Hdi:-;!~Hg:..t;:~ht·d a('!ticver:-lent in in~p-rr,•.;irJg 

HH:' tfchniqu~: arH-1 practi~:~~ nf fa;ding- and 
1Jrodur.1ng petr·.::Jer:nt.:~ .E~.sc·ntiaHy·. tht~ 
Schl•.lrnherg-er Eknneal logging mdh,;d 
i:• t(> low<::: dedr<Jde:; at th(' i:nd of a 
:~p~6al ;.:~!bh-: int:.:: a wen ;3nd rne~~--;t:r::~ t.l:f: 
dt:<"trical <..--Jw.racte1·i~ti.c~ oi !hf: rocks 
pendr;;.tr:d. Oil -,:and~ have t,:;~·h ;_md water 
:;ant1:; h~l;e lov.~ rJ:-::.ii~tan(t: .. F:..t~t.hr:r. r:a~uraJ 
e;.trth or spoutaueotL·; cnrn::rn~. ~-~rt~ m.ea~.nrtft 
fo~ 11-w <w:·p1(·at-·;litv '>l' i"'~o~'t" ,.,f,;,r•<<'i'f'ri-·· •· •• ,· •• !- ~- ~ ' .• ~ ._, --~ -·'·) ·~· ,'-: ...•• ~ 

tl<:!;. I hf::'r: parameter:; an' graphc<l:y re­
cnnk·.l at !.he >nr,fan: by speo.:ial dectri<:il.l 
(~qniprHr:nL Eh:ctri;,:.a1 inggiux i:: f;.~:;t, ai-­
rnost a1v.;3.J-'~ rt·lJahle~ ~u:.d provld~~:; a. pt~r­
rnarH:'Ht gra.ph!cn l r(:cord. v~:·hi~h r:.::•v,' forTn ,~ 
~• part. of ;dnw;.t all w:;ll n·ror•h. 

Radioacti\·f~ ·~~'':·U Jogg1n~~. _in~.t intn.•du(.(:d, 
can h;; u•:::•l in wells ca,;(·d (•r 1mG\sed v..-ith 

-,,·hid; '" Uo<'fHi. only m un,~a:;o:d f:oh"'· 
(;,~nbgical ~trata, g;iv~: niT Ramm~ radiati.on;'• 
t.h(· stren.gtns <)J wm::.h are cnaractenstv.~ 
for the rock; <Jf a particul;~r area an.d arr: 
ind::p~·ndent :A !t'rre~tri;.! krnperature> and 
pressBrcs. Sh.:J.lc;. are D>ually tb<~ mo~t 
highly radioadive and quartz :;and> ;w:.! 
limNt.ntt:;; atT tht lea::L One end of the 
rw:a>nrin;r .levi:~:: i:s l<>'l<:tn'd illh> th~, well 
at th:: <:r;;i. of a cahle and the other ::n:.l 
i~ connt:ct::'"d to recprding lnstrnna~nL~ at 
t.ht ~t1rface. ~fhe Jn~trutncn\ s givr: a per­
rr.anent g-r~=:phiea; tt-t.ord. 

Mud Analysis Logging 

.~.fnd <tB;:th.•sj:-:. well {O~?"g<H~·. n;c(:nth: in-· 
trodllc::-:.l, i;. ~t:;ed ("OB<.'ur;;,~,tl): w'th dri.llin;:. 
The claim i::.r thi;. mnltod. is thil.t the prcs­
en.ct' of oil or ga~ ~:an b(; pre•hc·tt~d. :iftr:r:rl 
t;< tw,;nty ftr:t t!lv:a·l of tl:e dr i!lwg bite 
C>f gren.tc~.t ~ntr::r~~::! tn t.hc cngjrtef.r an: tht~ 
fluids. oil, :;~\:;, or wakr, pr::·'<ont in the 
<:art h. 

Th<' cirntla\iu;z- mnd. Hui<i. io; ;malneJ 
f(•r gas, oiL .:ntd' ~.a!t wa!et· and ft>r. tl:w 

'c • • •.• 

quantHlf;~. o.t ::·at~h prt""::O:.(:r:L t.)r..::~ quart<:T 
of ot1e pe-r ef:-nt ~·f g-3.'3- it-! th(: n.!nd t:<t'H 

h(: d;;~teetcd easily by· an ~~kctri~:a} gas d(:­
t<:dol : mir:ulE· quantiti<:s oi (·il i.a the 
mud ::\low up r_:.n<kr t\ltm··viokt light radi:>·· 
tic·ns; \.."(·mtarnina;·it~n:: o-f lubrica.ti:a~r oil 
fn·m thr: fH;mp·< or re<.'irn!lil.kd :;rwlc oil 
an: r;;;.•ily dist'.n;:n~>hi;d tr<.>m the n<:v;; :;.nd 
o:;dt wil.t::r is dder:tcd by the ;;knr:ca1 .:.m­
dw.:tivity <)t tiJe mud. 

S:.>me :.ni iicldo:. 1ikt: the Domit!i!Ue1 Fidd. 
T!ii:: .~,;.:.·:: k:.ln·;,ckdge, p{H:; t.h:: pily,.ical 

djn1~·:n~ion~. ~·£ the nil ::.anfL ~H::nni!s tht~ 
{:aknJatJon ~·;f the tutai ~H1.lue.nt o·f ;_;-d ir: 
:$Ja:.".{' v·:-;an: ago::: the cait~niattd v,n:tot;t:t c~J. 
:d v..-as a.hcsy> higher tbau th<' oil acw;:;Jly 
JW::.duc:t.:d. 1t wa:: a;;qm:ed that !he pcwe 
:-:.pac·fs i:< t};e oi1 ~and vvt-re on~: hundn::;} 
pe:: <:ent :d-saturated., an a:s:Sl11ilption 
whif.:h JS .~1f!t ah\·:xy:; true. Recf:ndy. n~:..tis·t'. 
or r:r,r;:~att·· \>Y3.tt;_:~ \V~b f<.">1Jnd to ·.>>·~:x1:~t 
.,,·itb the oil clir.,i:r:g in a th:u hlm w the 
sand t~ra!~n~; a~F:l iH rn~·rny ca:-:.(:~, tbf~ "r~<\:_f:Y 
a!nount<~G u; ntty _per C<~nt ot tht~ HUl(b 
pre:-;:f~Dt. .::.Jo\:.:. cdc.ulau:d ar:d ptodw:·.t;on 
v~~{!lfS ar::' -!n htUtr ~t~:tt·c·pJ\~nt. 

Chri<lhno~> tr!2e well ~ssemhly in Cotton Valley Fi~ld, Louisimw .. upt>raling a.t a 
pre~;;.ure cf 3!00 pounds p€H r>quu~~ inch, 

Increasing Flow 

Porc,u.~- i~nH:~tGnt·::; c~•ntain oi1. hut n-ftet! 
the ·rJ<:n:t(:~<bihty •.)t l.:.nK';t.nr:e io; !l<)t V<'l')' 

hi1~h "" 1{;,; .:.t·:fenT•rH'':>.:!it;;,:-: d:;<;mel> bt· 
t1Net·a po·n:~:; ~)t f~:;gre;; are n·Ji~~--:ing or an:~ 
;;o:.:dy •kwkped. H ·.;•lrorhlor;c acid 
i.>nn;p(:d ,Jown :.he welt ~tr;d f<:wccd •nH int::. 
tht: -f:::rrn.:~tior:. f:nlarg-cs and open;;; tht· 
o.:hanne.:_~ 3_:( tJ:f; hn~estone by c.h(:rnl('a{ a:.:> 
!ivn .u.::.l permit' {;;.cile Hnid flow. l'n 
t.hi:::, wa\'. nd. -.,;-..-ej} nrodth~tir,ns often an:~ 
doublu1 .. and (cv;:n . tn:·hkd. Frequn1tly 
wdh an- :;cicb:r:d. as soc:-tl a-,: c.c.rr:pleted to 

:(~~~<: t~3c~nt;;.~:~<'~~,n:~:~~,'i(~l~;;"'!U"~, ~\~;;::~\;; 
a ~.,vd} i:: a C(;~-=-~~non appJit·.atio::n and thi~ 
!n:::.: ... ~ tc repf:3t<;d sc-...·tTal ti.n~t~;. ·rc~ u-,fHltt:r­
a,·t :w:.l V:'n::nt :<::i•! action on l'{:e :;ted 
ca$!.ng in :l.tf: ·.,;~··tH :~nt1 Jt::. ev:;s;tu;d df:~trnc­
tio~: ar::d. fa.ih~n:. tht~ acid is "inh.:.hhr:d'' \vith 
('(~_·.:t:.t!t! d!<~Dt~:;~~J,_,. {··r "nolar !zt·d» i.n th(: 
\·<t·U by <:'h:~ctriea} tn<;aJl~.~ 

I: 1::-. a ;~_:-~-;bl(:rn for tf:e \::ng1ne:.:T t<-"> 

<.h:ts-;:·t.!l~E·.: \',·-ht:tb'=:.r '-~.r r;ot he ha~. d :·int~d 
pa~;t the <">;1-b~::!ring :-;anct:. 'The _10.11, 
.. :\nthcny F. L1JG~:--: (;nk{ \f{:d:~d ~sa:: a v\·ard ~ 



The ~.>w!vel hcmgi~g f.u>m th~ hook 
suppt:>rl~ the rotating drill slem 
und permit* mud !1dd to pa~~ 
lhtos,.gh it into the d1ill pip<:, 

t'i~ht diit'<:::ent .;:! •and:; :)l'tf hen,;;<t.h th; 
(,the~·- ·rht·~.c· ~u<: ~eparated ~ro;n ~·ach i.)th<":r 
by ban<:rj -ru~-:-k} <:a('h u;l sa.nd hf:ing· a 
scpa:·a:.<: <.d l1c1d ir: ii.:odf. and ~'.!1 >Uchd 

:-',;~;,.''~: 1r<:~;~];·,:·;; ;::::~~,;~r ;(:ik .. :~~;,j~:~( o~-~~·/t~~;; 
:--a:1<::·:.. arr: !)(·t prD<h!C('d at th:-; ~an><: tin~::: 
hy a \\."f:·H but only nn(: or a ff\·V ::::. ~1 
tin1f, l·:<":g;nn~t'!ft::. ,~--5th th(· ~~·w(;~t ~a~Hls. 
\\ ":-it'n th(· 1<>"-'\·t":-i sa~·H1 ;~ dt~hlet~:·! arFi 
;;_handc•ncd :.ht' nc· xt ur~r.:e~· oi; ~:.rcHt i:; 

tapr>:;d f{o\-..-c.:<:r ~ the \vdl is f.a:~t:~i "'sit!; 
~.t<:el 1·ipc· :-=:r:d t:.:~ alh•'.\' oil fc·. ·.:ntt:r the 

:~·)~;~ ,;~:~):;':r i~~2 :~~~,;:';:~:;~'~;::~;~;: .. :~'~;·!,~-~~~~~~ 
r::-:(: ~Jf. a :~h:::rt barrtk:.l g1;n ;~hout t.h:~('(' 
inch(';. ix,!l<:. ov•::r aH. ·,hc.,;tin;-; a ·it-.n>·· fiv<:: 
c·a1ih::.:·~ :.:·r :'.tnal1:-;r. solid sH:::J hu1l('t. ·Th.t": 
<h~~.:harg~· 5~ ::..:_: J>o;:y:::·r i" u:. tha: thr<:f: Jn.tb 
"thl<~h· ;;._;li·i ::.t<:·el c:n be p<":11etr<ti<·d ,:()n:.~ 
p1::tely. ~;\ .. .-c .. < .. ~.- thrt·t; std:1g~ ..-~f. ca~<ing Cf>r:~ 
~:ultr.i:.:;_d1y nla.::·:::d and ~~:parat:.:'o.{ by <~<:rnf:·nt 
a:·c -::·;;:~l1y r:Jt·rc-:::d flnt1 :ht: huH<:·t gG(·s on 
a~ui .:.~<:·r:~-:tn·:ttes intq U;e :--:{~nd 11 rna1 h:r ~·f 
{<~et. 1"'1-H:' h:1Ht::.s an: d;=~~:harg•:·d by n::t·an~ 
{_)f an ;:,~1<:c!T~r.a1 o.~irc11it \~:i:h 11~>:: :.::.:mtn: .. }s 
k>c~tt:d ;n t}:e :~urfa.(·t: f:qni:Jn1J:·;lL 

Directional DriHing 

S; r:ught., vcriical1y ,\rillt'l 1t<.>l'"' w(·f(• .<!­
~sa..,·:: :;3..kf·t~ £cr gn~r:ted .!.n the !JW:'t. bHl it 
lE,; h<:<:n f<•nnd th;;t H.:\' >.tr;;:ght hok W<J," 

thf e~c~:pt~on. !\ fi;.:(" th~;tl~·<tBd fout. •)l{ 

vd:H i:..: Dn ::-(·(:<.">rd ;~s hcn:~ng v·:o,l·:d.::·rt·d 
hodz•Jr:taH.Y Z . .:i-00 {(·ct frt)r;i. Jt:-; ~t.3xtiag 
vn:nt, n::c:::~:;1tatlr.:~: that ~l'_rn·:e xoo ·ff't't nf 
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•.'XC':'f.;, hnk k: ,h-illed k r(::<(.h tJ:<: ,;am<: 
vr:1·ti,·a1 rkpth. Tht~ ;m;subr indinatim; in 

~:;~~.:~:;·:~,,;:;.;0:~;:;;:;~:!::~;~, §: ~~ 
n-c.tion oi' the :ievi;HioE. :bthn the; well ;, 
;.urvt~y::d }Wrkdk;d!y whik d::il1inx-···3.H·l 

:~;~:: i:;. ~~'~:<i~~'·\~~l;,~~a~;;;····;J'~,:~: ~:1l~~':m~~,',','~'X 
()ld h()1:::~ \-.•hidl h<v.:c nn :;:xr-..-·ey rl'conls 
us:: tlH' !atlcr :ndhod. a:d in ''omr: lu<:oli­
! :e~. a hole ·~ur\·•.:y is a rtqni::enl~:nt. 'Th.t· 
•.l::q>e~t c.il wdi in th<:: wu:-ld. J\i~.H ·ke 
On Calif-:;rni;~)> ha':' dnly a hnrizoqt;3l 'ir:via­
tion r.rf 21 .f::d :<t « ckpth d 11 ,7\.~l l·tn 

~;l<i,;~~~~·;l?::~::~r ;:~:~~~'~;;;·, ~:~.t~:~lt ,~;~~ ,~~··;;~~;~~ 
h·::.,::. than 3 ~k·gn:f anguL:r ~k·viatio.)n and 
nJO~t od ·\:.=·db ;;.r,~ kept ..,_.., id;irt •::ne df:gree. 

"f)in.·:.:tSonal .Jnlhn~ ~"" the in!cn~i-ona1 

~~:,i~:~~~g ~'~j; a ;:;;:;:;·;:"~;,;~~,:]<> b~~·,r,l 'i~~'::.~;v;~;~;;; 
t•nd:.:-r ~halh·v,· OCf:':JJ~ v,·atcrs ;n:;t off thr: 
<:oa:ot oi Cdi \r.>mia; in tk CnH; Hndn 
Jak<~-~ .;,n:::h a~. L.J.ke ::\LH·acai.lx;) V ('nfzuc1o; 
and Hnd~~r tlu:: ~v.:an:p~. u-.f L·)Ui~lan;J., -...-..-here 
jt i~: di1rKu1t., .ix:>pc~:::-.ihJt> <">:: too ~: .. ;:;tty :.o 
hui!:l sled an•l :;:;nr.rete pi·.:r:· rot i·.;lan:J, 
f rOHi ·\dHch t: . .-~ cou;hw:. flri.lhn>;, upt·r:::.nc·n~ 

( Ji1 Jor.ah·d ur:,h:r· sul·{a:.~t~ ;;~rG~:,; diH1<:Bl.t of 
~!CC<~:;~ or nr:d:-;.r gnn·c·ya.rd:; v.:hjch are 1E~ 
'.-Jnbk ,·an h: tapp<:·'l ,,,·ith \..:·,;,: ,l:fiiculty 
hy th·.' lls(· of din~c.tiula! dri!1im;. 

ln '""~mlr•1;;n,h v,·h<:·rr:· rc.:ad,; mu:.t !:.<: 
hudt (:;r h·n;-; i[i,.t:;.\K<::; uil piling·, th:: •h·i!l-­
in;< of tnany ,.,\ .. eH:;, ~:~td-~ o-f ....--.... hich n~n~.t 
h<t.v(· it~ t':\',·.n rC·,~d) \VC:~Jh.1 };{· tHl(:COH(>fH1c;!L 

Jn'-.t.t~a~}~ a sinil{: road ~tnd pie:: ~re con~ 
:~:rue ted ·~'-} that a~ tn~~ny a:~ nJnc 'NcH·..: :.:an 
be (!riH.:cl irow om: ,;j)Ot n:;ing the :;;lnl<:: 
;J{:r.rick ~tnd_ ~-:qu1prn~:n-t. Tht~~t; v,:(:H'-' ~Hf: 
dri1kd. ·(a~iia!n!J.;{ nutwa.rd and d.o•.Nn\vard. 
':·a.ch iH:Jug_ b{·,:_ton>(·d in a 1<-H.:atJ(·n \\'hie}; 
\YOU1·J h{: the san!e ~~~ ; f th(' ·~vc:H \Y::·rt· 
drilled vuii•.:;;liy h<.>m th(· ;.nrbce at it'.; 
fj::ot~~:rly ~r:~~c{:d :c•·.:~tt~cn. ·rh1:; tn:~k::~~ the 
~;i1 draln~~~.c ar-::·~t~ of eath W':·\1 tHHt.onn!y 

:;p3f.'{:<L 
T\-,• '-uc,T·;·.; of 

dJrt·ctif;na1J)- driH~· 
t~d -.;vdt~ 1s dnf: tf.l 
t'.vo th:n.~~~. ()nc 
i.s \he t·:len],·;;: n;.r: 
of "\:O..'dl ~:..s:r".·~·:y ~n-· 
~,trum<:·nts wind: 
ar(: n·qH]n·d :.ot\· 
~tan:·1:\· tn :.:h;.:.j~ tht 
ccur":~ c,( til(· hnk 
;u:;l th(· o:.h<:T is 
tho_: tF·t· :.:J (h·Bc..::t ... 
inf~ ~·Jevi<-~C~ ~u1d 
drilling rndhod,; 
tO uSt.f:f:-r" tlH' hole. 
Th:::;.: .Jevir.e<: a;·r; 
v.:hip~.tor.1.:s {5. n ~1 
k.n~Jck1(:-.~ n i n t s. 
~rhe. \dl·; nstnd-: is 
~_:. !on~ .._;T:.lgc··likt~ 
1,iecc of ~t~:;;:l v\·lth 
the tap;;:rt't1 faee 
holln-...v . gr .. ::un~l~ 
a\Dng wUd: th<:: 
dril1i~1g hit is ;-;ni:l­
r:d in -tht HC~\' dJ · 
-r('Cf \YfL .{t i:: tlt:l 

Into 1.b: hole to 
!Lc· J,r·l~>r::· depib 
::!n :;:~ {jri1l ~t<":m 

anJ nri.t~r:tet1 Jn li~~= co.1r r<":f.t :.1i:.·<:(ti;_1fL S:.E· 
v·e;.-· iHslrUB11'.:Pt~. ::irni1ar h• tbi:' '5:.11"\'fyOr}::-. 

tran::it withc·m. i.!Je gr;;,,h:.at~d c::·de ar(: 
u;.::cl t<_·, mt:;;sm<:: th<:' twist .)f :.h<'· (b!l 
:-;tern. a::-. it i·'"' nu1 Jrno th<: hoh-, st:::n1d hy 
~:tarFi~ ~~~ 11~ ovn: -,.veig·ht :-;~ra!~;ht.tT:~ Hnd 
unt:v.•isb· iL '"f~h;:-; is :~n ··o::i:.:~t·:t.t'd :-1rr\:(:y'' 
~~'hif:h rn<:as:.tn·.~: t.h':' nu:.r~}jet C·f ~-t'V(;lntlui1S 
thf: p1pt' tnak(:~. z~ it unt\-..:1~:-~. \\-"hen thf: 
initioJ ;~.n~..1 final h<:~H in::~~ ~~r-;;: kno.)\',·n t1v:: 
v·.:hip~tot.k (:an h~: o.rJ::·ntcd :.<-"> t.i·:~: ~k·:=.~r~;d 
direction. 

Fire Control 
f'cr };ap:~ the 11H">~t SjX'C'L~(;Hl:_r: n:;~; i.(· 

wr1ir.b dir,r.ti<m.<! JriHin;-; h2.'' bet''' put h;p; 
l~c~:n t!F:' f:·xtingtnshir1g of d~sastr<Jn::._ ('~; 
•.:veH nn ~- \-\-'b;;:n a hJ~b~rrf:~~nr~: ·:l,:<~H 
bhn:o.:·s {•Ht ox:d catch'::'-' Erf: th~: df'rri,:k ~u:::J 
:;nr f ;?..Cf: t'qHif•1ncr:t i·.;; ·~orci<'t~nl.':'~ cnlnp1~:t::-ly 
dt~~tr·.;y~·d an;_{ a hug~; crar:.:~r ·6:.1·.:-i ;l,:ith 
mw.L >><:t.<·r ;md oil \onE:; :~bnt:t th<: wdL 
l t i:; pr«·-~iic;J.l1y imJX>'•sihk tn cap and bri:lg 
unckr cr,ntr·;1 !his ty]'>l: C'i \~'dl. . .:\h.;;u: 
:-:J;~ht yt-.ar:-. ;~g('f, :.u cc·ntrnl ~:.. <:erta~;1 y.,rell 
f~rt\ thE thf:n :.1n}.;l10"\~'n ~"fH·t:nt(·d" of ~ht o.1i ... 
rcctinnal driH~r:g d~;vi.;,:.e 1-·r~;pG~'=·~l to driH a 
::t'cond ''/•:dl a quarter ElJlt~ d~:~tat!t { rotn thr 
hntning one and ~,o d1rf:~:! th<: (\">l~t··..:e o~ 
t1-H: n::v\· huh.:' <;-' hj tc·n::::- \-~~r: ~:1o~e t·.) tht 
bc·Hene ot :J3e i1r~1; ~h{:'!l n-:.nd 1h1:.d :.vnuh; 
hf: p11.n~ped o:.kn-".:rJ to H·.;od th<: <Ji1 sand. 
-:.ut ofr the ~~JP1>1Y •.)£ nl·l :3x:d _:,;as~ and t1H 
-...~:ith .u~u:..1 tl;~::: holt~ n£ the bs;l·:l1nr \\·cH. 
~fi~. :~uccc::.:; \\·a~ ~et!;;{.tt~ona! ::nd lat:::r co.l­
tulatic·n·..: ::._hc·v~·ed that Ht~ar tht· hur:t~>iF \\~:11 
:_h{:' :~ec-on~i \;o,:dl '.-\ ~~:~ 1H;ttc~n~:;d :.vl:hi;~ a t•:::1~ 
foc•l cin:lt\ at a dt~pth v\·hich 1:· ht:1i':'\Tt1 to 
bt: ~n.rnr:d /.{}00 ff:f:t, 

T r.: spn<: ...-~f tht· c:<l~te>j:..T oi a 'r~h:>::J;d 
body of S(icnuflc an~J tectPl~:::::d p::·~r·.;h·u~r: 
kno\\·lcdg<:~ ;}_n tJil f~eid~. ;;,1"1.:' r:c·.; l::>.f::r~;:.r:{l 
and ~tH v\,·eH:. arc :tf}t dri1k·d :?.e:-~~)nri~g t•:1 
th:: hest c·il-;c:<:gine~r[ng pr :nc\j,les. It i'o };<;­
E~:vcd, ho\Vt'v~:r. tbat th<:' S(~c·u~::~c t~:>ethod~ 
of wr:U {1riliing v.,··il1 evt:ntu~~.":l)- rcpla>.:•:: thr: 



RESEARCH 

Hig -Speed 

I N <.: >Tf'·' ···; tk i•oor i"arilJtit·s of ;he 
.. ~j:·~~,.:_ha:l~·:::a\i. Engin::;f:rJng hullding, tb\:· 

i<>tmd;-y •.l<?p~trt:m:nt ;mder Fu1tc·n 
}{ohhy -;s r~rr~·y·Jn.:r (>J: '~olrle :)f the: !HG'..;t 

ac·tive r<'oeardJ project'' on the ·.~:m<pus. 
(~ne "!T~'.tT:t df;\·t·lnpqh;r~t i::.. a fast ac.ting 
thermoc-c-nph: fe-r measnring- th(· kmpera·· 
tnn; :.~f. ;nc.it-:.:n YHt'L:d·:', Tht: ne-.,;~~ the-rrno~ 
coupk iu:; dinJit;;lted m:my •.)f the dith.:ui· 
tit:,:.: in tttnp:::ratur::: rne;l.:.;un:t:l(:n:.. inhtrcn:.. 
in dthe.:: Jn~trun"'!~:nt:~. 

The op!ical pyn)nli:ter ;,. or~<•. of _the-~: 
jn_:;tTur:.h:nt>. {t nH:~:~fH"t'~ th:: 1ntcn:;ny ot 

Hw rsdia!inn oi some particular wave 
let:gth ,mi:tul by a hc.t Jx.dy. Evickntly 
til<) int~myy will !>to dc('rca~cd hy the J>lT"­
t~11f:1: r,_:. tnrr~.t~~ JH tht ~ru:ro:..H3<_hn~~- at.:nn~~ 
ph<:re c-r by slag on the :-;urf.acc of tht: 
·n ··t"i -:;tP" ···,,•; •';''"' retl•···t"·l to t}><: 
;)):~:c7n~e rt;; ~.:~\l l ';:1~:~;· ._~-:~·nsc f ~~-i;,; ,.re~~hog·~'. 
\f~~=~t. uf thf:~e ohfection:; han:· heen o· .. .-er-­
c·o:nc hy H:<: bi;;,:k body pyrom::t<)r. Thi" 
j,~ a ~ra1~};i!e t:..11H:. e.losf~d ;3t on1~ r:nd and 
~·Jta<:t~·e,(. tc: an optical pyrorneter at tiH; 

oUtb· <end. Th: cko::;,.l end uf thr tuLe i:o. 
1:nrr:er·..;,:·d i1·: ~h,:· rr:t~tal attd da~ p_yrorHt~ter 
n-~.t·a~-Hr•.::; the 3.FlOUnt of .r;;.d1at1nn .frnlr: 

tbe <:;).d~r}r; :\hhongh tht rh;:;ed ~"~\''"\(:rn 
dimin;lt•."• ('nor;: due tc. >hg, fnmes aud 
::•;:;~dl'<~:a!;,';'~'' i~;;~~.~: \:~.,:~·ilth~m~~;;J~l~~~~;-
.An ~h:!-::Jr;)_t:": 1n~tnnn:.:n~ 1;;. obtained wh<:n 

;.l,·.~a f,~~';;: i ~;~: t ~~11;•};~' a;;:~,~:~_~;-.:({ p~: t h! ;t;[ r~~:·,; 
ofL .Hov.:ever, th<~ graphJt{~ fttbes do .nnt. 

;;:~:k<~:·r\~l' 1 '{:}~ tl;~;~d n:;~-~~~~ ar:.'"'~~~:~l~':i1:n~:~d::l~~ 
!CC~ic-Dab1~~ rn r~::~r:arch. 

Overcoming Disadvantages 

.. \noth:~y dc;.~Jce .tor HH:~!:;ut·lr!:=~ tf:rnpf:ra­
; :Fe i·; a ih<:;·n:c··<GUf>k Plack i'n•m platinum 
v·.:lr·(: :),nd ~~ 
a!!uy wir<=. 
again;..t. t.h:: 

p}:uin~l:n 10 pt~r c·.~-nt dtr,di·:Jn: 
T'J:e v.:lf(;;;. ha:.:t~ to be ;•r·.;t~:~.::ed 
a<.:t;cn of CidX>n and f(>r th.i~ 

r(:3~,on an:· U!do~::·d Ja .~ c:.:-raxnic tBb{·, In 
order h) p'!.·r:-..::-:rP. f:·actun·s ·.:~u.:~::·d by ·.;n.d­
;_{:;r; '-·hangc:-; l:t tenJjXTatt:.lT. tl1c c:::·rarnic. 
tnh{~ rnust. b':· (:rJdcscd iu .a >?,T.3.f·hi.te tuh:-~. 
\}/1t.h ;~~l jp:.;~ ruH1en1 c~f. t.hJ·~ kind. ~hf: t~"'t11· 
per:;t1JJ'i' ri't'> ;.<"> •iowly tk;t the m<"tai 
oft-::n u·,;;:-, he;on~ <;. n:ading ·::~.r: l:r~ taknl, 
and it _p~ck~· t!p an ob:i':'('t:onabi<;.: ;l.;n·:;nnt 
nf rarbon hr.n: ti:e rod. 

To f}\·t·l·,·nr:·H:· thes::· di:~;:,clvantas.::c.s. l)ro­
"f;,:"~:'"Jor J-J,_){!hy 1J!:~ar: to ~:Xf·~:rin.-~f:nt v\·~th 
tnng~ten- rrapJ;ite HP:~rn~(·~·-oupk""- fle ~.:host~ 
HH::~f: n;;JJ::_;·i<;Js bt-C3X::~f: of thti:r high rneh­
lr:g ;)oint·..; a.nd t ht:ir high tf•t~rrno-·electxic 

fnro.:t·. TT::: lir<i c·f Ht<:>.e thenllO('OBpk;. 
<.--on:~-~~-tc:·:l ~.{ ~~ ::~raph!h: tBbt~ ~Jo~•:'•.l at une 

(:nd and ;1 1 :..tn~~t~:n \\·in:~ runnir:g rl-:rc·ttf.:;h 
tht~ tuhe rnak1r;g_ n~ntact "\Vith it ::.:.t tJ:e 
dn:-nl r:nd. Pon·.ebin in:;ni;;.tor• ·«::parated 
HH: tung:-:rt.t:rJ Y~'jrr fron-: the gra.phJt~: tuh:': 
and a th:.n n:·pJa.ceahJe grophjt:: f>ro~ccting 
tBbe -.. .. •;:,.~ IY~t'd tc ke.:::p !1H:taL f.nHn at.ta.ck~ 
u;g the· graphitt. duner:t. Th<~ top i:(cmpn· 
:HxtJ'f~ ·f:.:r ~hi·:-; couph: \\'(b 3300 dei:::; ::::~. 
Fahrenht-it. At. thi:o. 1emrwratun\ ihe itHJ· 

laton n:dtnl. Th(~ amount of c;;d.>nn pi<:ked 
up hr the nlf:tal f rf>Pl thi~. :n~trutnc;<! js 
n-,n:<itlu;<bly k:;,; tha11 that frum a platir:um­
i•l;ltinnm 10 per curt rll<:>dium thennucoupk, 
but it wa:• :f<)Und to b;: :oti1l t<X> p<:at for 
n::~t:arch pr~:::ct.ic(:. "T'he quantity of c.-: ::bon 
v.:;t~. ri::•luced by coating thf: grafjllltf tub{~ 
with alw:dum c~:nenL Tlw :e>ult':n~~ th:;r-· 
rno.:coupk ha.s !h:.;~n found vr:r)' ::-.ati~dact::ry 
in n1;3try v\·ay·;;.. it i:; quite rapid ~:..nd i:.. 
maintains its calihrati<w. v;;ry wdi. l t ha:' 
lx·en used 1n indnstrv f.._;r a ·~hnrt tj:n~;. bnt 
f'rol(";sor Hc-.lt1,y ;;a:; developed a f;"'"'" 
and :nor:.:· d(:~irab1<;:: •.Jne to :~npf:r~ede j:__ 

Latest Developments 

Thf; J::.:'"'-'V thcnU<)C·c·upt~: fJ~f~ d~':' lnttat to 
he rc:;t:ed a~ on~·: ,xf the tllcrn1.0·.~·:;upJe :":1<:·-

::::::J~~f g;:~,;~~;t,::)~;;';, ;::~:: ;(1: ~;;'2i~;~:·~[fJ<::~;1 

The ,. :n.L irom i!·,: tum~;;t::n-m(:t;d iuac· 
t~on pJu:~ !he exrJ f f.:·con-: the :nctal--~~T~:::-ph1tf: 
j-un;,:.ti•:m ~~dd up :o th::- <:en:. L of a ttn;x.stt:n-­
graphite c-ouple rr:ganilt:$S o( t};::- E!etaJ h(>­
in;,>: t.-,.,:,·d. Copp(·r wire:; ~.n: u·«:·d as ](·ad:; 
f i'OH1 th,:· t1:rrn1r:;)J::. of ll!<.; t.hennf>Connh:_ 
Tf the :.:.opp~:~r h·a.J ~ .. vir<:"'" \-.•::n~ ;d::acit~:.J 
dlr:~ct1y i:t.~ thr: ~:·raphltt~ and t}~::' hB:t~~-t,:-:l. 
1 he:-e ;;<"><.:ld l::c an objer.tiuna.hk ~:·.mJ. ,la,. 
tn the fac: that th~''"'':' Jnrwti(·!1S :x:r: nnt <tt 
roon1 t::TnJH:~ratnrc (th!: t~::rnpf:ratnr<· c·.f the 

:·:~:;;:r .it';;~;:;~~;,<:;~!at::l~:,,,:l~~l~~.n;>~~-~::li2 ;))u,l-:~ 
phor-bror:z~~ v ... in: .. l~. ~ittadH:d to the gro.rL· 
ite ;<nd :;; led to a p<.>im wh<T•:· thl' km;•u.':· 
1urc is d:..·~~x: to rc:otn t~::nlr·•.:r~!h.:r·(~. C'opper 
\vin:· i:.: HU::n u~-t·d ~;ut to th:: rndlivt .. ltn~.t~te.:·. 
('opJA:r 1;;. att.~chcd directly tu t.he t.1::r:g·::.tcn. 
V,/J:Jl th~s ~tfLl.r:.~r~:n:.r:r:t. tht· ('.:n. f. f-:r)r:1 
the f~Jpp~::r~t·:s:lg~,ter: _innc!~:..·~n ;-~ :-~quaf and 
01>Po~it':' ~o rha1 i ron-J tht ;d1c,~.;;hor- bn.:·!nz<:--­
graphitc jnnct~:;n~ and thu.~ the t-...\'0 ~~;~nc~·{ 
t:at":h nthf:r onL 

']_'he ;h.::rn::or.<-">upk· rnd.~; r::·ar_h U:nq::cfa. 

t.nr<: eqni:ibriun: \>;\th t{:e mc-ltt:n m<~i.:<i vny 
r:q_;ld.ly au·l readJng"' can bL ta1.:<:"n 1n "frc:p 
fcq;_r t;_; 1~<.T ::e~>;n:..L ~1s contra.::tcd -...... ;:_h :.!1(: 
tr~inut<:- l:.)r· t\\'t' reqnJn:-d for tL(:nHuco:.H,Ji;:-­
')l (•thu <.k;.1gn. Pr•)fe·<:<or Ho1t1·y ;, ·,k~ 
~.igning a. ...:nl:tar thc.tn10COHJ;le n~.ing a 
thinn~~r graph1t.e rod and a thin t.r:ng~ten 
,_,\·irt~ as clttnen!$. Rf:~~ding:" -....-..·ith th·;:~ ::·nu-
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J!!e -..~.-JH take on!:v- al~out thr<::<~ ~--e(·c·.nd:;, 
it w:11 ))(· tbf:d i.e, rnea;.ur~ the temp-::r;:t.ur<: 
<lf the ,.ted w!:ich g-on i:lto \!;,, m:1king· 
n"f -~vatclH::;_ 

:\bout three yt·ars hav~:: h(:(:r: :--po;::nt un 
the ch::velc.-p;n~:nt of ~hese tan~~~t~:n--gra._phite 
thf:r:n•.'!<..X>Opie~. (h:er t'ighty tests had tn 
1~~: n:ack on tb(: }ead cnr.n.pcn:-;;::nor heft)r~-: 

1,}:n~.phor-hronr.~: v~·35 f{">l.:.r:d t~~ he ;;nitabl(:. 
Thto re::nlt:: indicat(: that the ,_q<rk ha> been 
·vf:r-y fruit[:..tL 'The ne' .. '.: enuplt~:; are at".CH-­
rah· tn Wl!hin ten <.kgru:s F. a! ,',(!()() '.k· 
gn::::::-,. 'fh<·ir ~)utput. nf ahcut 30 tniHJ-...f}h;;. 
i;. "·i.thin \lH' rnrd accurate pan of th<~ 
range ni ;:~ :-;:and~ . .-rd ·in-...'t-·-prJ:::·t·d miiJi-...-:";lt~ 

meter. T\l,~ e .m. f. of a platinum cor:pk 
l::. hdow thi;;. r;J.~tge and 1nore ;;~:n·~iti-vT 

high~r-priced rnt•!en. muc;! he 1bf~d. ln 
additiou to thi~ en:..;t factor. ~h~: pJa:.!r.it~!·n 

'-·oupk~s contain ;~l~otH se;·::-nty doHar~~ 

worth of platlnorn~ \vhik the u;ng~..tt:n­
graphit~: conph~ ::ontain~: !;nly ;;,. f:::w ct~nt;;~ 

\Vurth of tung::.ten and grapbit<:-. ~.r-~F:' cold 
juncti·.)n nf ali of thi'~;(· themwcuupi,~;; io; 
at dH~ in~tnJl.r:ent \.:;:.rJat$orJ:~ in rGo;n 
trn1pc:·atHn? are n~•l 1rnp·:n·tant ~,inc(:, <~.S·· 

peciaHy with tnr.;g~ten-gr;-~phite <-~<-)t;ples~ ~b::~ 

change in c.nLf. dut to :e;nperature change~ 
i11 tLi~ range i:" rornp}et~:Jy nf:gligihk·. 

New hm.qste:u-gruphite ther~ 
mo!.:cuple, Tungsten wiw at­
tached to copper cQmpenso.tcl· 
is at !ell. Graphit.-.. r<:>d at­
tached to phosphor bronz.-.. 
ccmp&-nsutor ut right 



/(Dcketry lrDtn Fa/Jie fD Fact 

~ ~ 0\\' !G w:l !o 1hr: :nG<m and bad,· r t;·,ay v.o~H h:; tht~ ywhl<':m, of the 
t-:r~t rucket t::-av~;er:!. 1!1 t.::w not~ 

:~t.···distant f tE ~1n-:. H.t·~~ .. ·(:\'':'r> J.:ruh!ents 
((f a rr}u(1-: t:-;ore rn.r:r:d;:ne n.a!ure stilJ r..::--~ 
:x:;::;:< tu b( 0\·~:n:•nllt: beit<r(; rod-:.<:t::y and 
rock-::1s ~viH h:;,v<: ~1d''~'~JX'{:·d ::.r:tf:.r.if:nt1y to 
pe.::rn~t ~ d;~tj\:elJ.' ~aft~ Jn~er~pla1H~tary tr;_~v~ 

~=L Tu th<~ a;.:<;rag'.:' p<:r:=.r:r.: th(: word ror.k·· 
~.::ay iElf'h<"::=. ~orrH' iHus(·~rJ.'· hra_nch of e:<·· 

;:::~~~;~J~;:~·:::~~:c i~~:;;~.i~;;~;,~~ b'j, l~:l,~n a~i.,,~:i~~-~ 
1ng~ r:<~~!r:~:o:r:]ed :~~1 t, A.··.:t~ta.g( Ptrson. 
\Vhat he net-:ds is a gt~•)d dost· of ~ht fr1ct;;; 
abont !{;ek(:try. rnix.ed v,:jt}~ :-;~·::.rnc proph{>­
c;,,,, and ;: c11 re ·v.,it! b<; i'.l'ft:nc(L 

?dr. :·\y·erag<; 1\::r~'i.Yn u::uaJly b(:gi.n~ his 

~~::~~~:;t;< t~~;,~) •t<n~~c-~~:lf~t~L. !;t: ;.!::! ;~{~~~' lt::::.' 
ir:g h!~, ;::~,S~H:.1fH·i:;n <)H i ? .. ..f. } .. oon~:)/S nit!~~--

Fllgh! <:<:mttQl "'i ~he t't.:lcket by m""o.ms 
t.:lf U qyruJ>CCj::<<(<. 
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t.y· third ]'"'' ·)i p!:ys:c;c; ror.:kd" um't v:nrk 
in ~"l!~t(t:~ ~c=: B~t: th(;rc air:\ no a1.r tn sht·~·ve 
against. \\: ::H, -;vh;!t ;~ tl.1(; princjp}e on 

~\::1:;ho1~t''~:\.,_f:;;,:~p~~!~:~:~; 11.~,,h':7'~;ot;1,~::~ 
that. for (;•,·ery rlcdon there Ls an oppositf 
:u~~! ~:qn<~~ r~actiun. !\ gun ~h_<Jt in ::;pa~--.x· 
wH] rr:<:<il;. )n:ot ;.o ;;. r<:><:J:.<~t <.h;od;arp..:<l m 
-;p<l<:t wll! H:rrnsh a n·co;l ;mo ~h<.)Y<: the 
rock{·t iorv.::~rd. T'lH; rn;;~:..:~ nf tht' ga::: e·:-:> 
pk.Hit:d ;;x:l1 (:::.{.aping through the .nozzle or 
noz:de:s in bad.: of th(: roekct n::aet:; aga.ir:~:t 
the n~a~;s nf the r;_::<:k,:·t <tnd driv<:~ it ·fe:r-­
·~voxd. ?'·Jo~v ·\\'hr:-rc df}es ·r{;act.ar:r.e ~~~alnst 
thr: atn~o:;.pht:te cnh:r into tha: ? In fact~ a 
rockt:t ~·iD ~~;ork be;ter i~l spac::: than ir: ~H ... 
:.r:o~_phe;·{: .i.n t.h.:st tlH:rf: J~ nc~ air rt::~1:-;t.ance 
t·; irr:j'C'o:h· lht: motion ;)t th· rucku. 

Driving Power 

~!'he n:v:~tiva.ting i con:f of ;~~ rcockct 13} (:i. 

eonr~.c! ::.ts !t:Otor. 1-Io'.-v~::\'':T) tht~ tf:rrn "nH.:~ 
t<)::H dot~ nt~t ~ignif.y 1novi_ng part:;, .:\ 
rotket. .n:ot;_)t ::.~; sitnpl.Y a ;_:crnh:.t~t1c.n chanl­
htr <J)ld .nux.:de. i'"fhf: ·rrn.::t.r:r .:~cts to Yf:~:t:h .. e 
and expk,<h: t!;<~ fnd ;md p;lsi it through 
tht: nn~:,~dc at ;t~. high a ~.peed a·~ r,:;~:.;;jh1e. 

~Ch<: hU:l once w<h ex·.:la;:;,.-,~Jy !X>"v<dt.:· hut 
tbi:; 1:; nc• longer usfd, ~rhe fntls 1no·~t 
v\·ideJ)' r::-;.:::d ~<"HJ~ry .~::e J.i.qnid ;:.1::-.Ghol and 
}.i.qui~i g:~:Sol1n{'. tTsinR iJquic1 oxygen a~ <~ 
:.~.•::n;h:x..;t1on agent~ <:!ther <>n.t·. of th:; -f1H:.h: 
f,;<<:k> a krri.fi,·. wa1Jop. ThE- fud is piv·.l 
irc•m tb·. fud t<.mb. 1nj<~(te•l ir.:to th<:: <:<>m· 
hn:;ti.rm r:hamhu. and \gnitnl hy ;l. spark. 
The hr:t. g~b<:s ,,x.r,and v~-ry rapidly an·.! e;:­
c;~p,-, through 1Jw nozzk at lh<; r<:;\f of the 
combs .. ;::tir.<r:. r.haml.:eL Tl.k reanion (,f. !h<: 
hot gases ~~ga1nst ~h~~ rn;~~~ {•f. the f<){.'k<.:t 
fBrn~~h th(· pr;_)pt.lling for:.:.::~ 

Problems 

Tins, >o·%;,n.tiaJ1y, i:; h(·,w a rodn:t work; .. 
}Jm~·,·vu. !hen· at<" many pr<>bkrn> .md dif.· 
ikult-if·, pn··•t·.nt<:d whid: mH:it b<e ov;_;r<.:;.)m<c:, 
'The p;;: r;unou·nt prohlt.tn •.)f. aH is n1oney ~ 
mom:y w:th which t.n hHy th<~ matcriab, and 
with whid·, tr, pay f(•r <::~q.:<;:n:;ive expe6· 
?tf:Ht~. \\=ho .. ~hongh. i~ g-oJr~g f.~·~ ~!nt Hl<)t.;~:;y 
nHo :;:(lrfH:: s;('nt:m.~~ ~ .. v-he.n:hy fi'=· l=' not go:r:.g 
to n:aliZf: an hr.nned1~te r~h:rn, and (;~p(:<:~ 
ia1h:· if l·u: t.annot £i.)f<:St:t: ~~tny deiinlh\ tang~· 
ibl,; r;;;mlt:; from snc.:h a.a it:vt:stmenL Ht:>"W· 

nr:r. ihe ian <.lne:> r'"m;lin that if ,,nougl; 
n:onr:_v i·• ::x;wn<kd, n~snlts will b~ forth­
con:Jng. ar}d ·w.:.n be n.f rnucb g-rc;::ter n·;:::.~··-

nittH.1:: rl:~:n ::·v~-:r h~:fort: rt~a1Jzed. ~rhi~ l~~<:.k 
of fund~. it. h:;$ng overt.un::~· t:} scrn::~ d(:g.::e~~ 
b~v forn1atjon oi .sot:k:ti':'\ v·;he.::e t'!'~r~~ i~ 
m::nkr', may j".K>! :.hen· tYSO<!rceo: ar:d ~w:.;a> 
and t)nss hr1ild rodn:to ·whid; othen-d:;~: 
wo11ld n:ma1n only on f!;Jper. ()~;,:of th:; fm­
t::;.t soci,:·tie:-:: 1n the v"·odd is qt!i' ov .. T: Ar:.H-:r· 
i::~n !\.coeket Sr.<cid.y. Th- :«:,'J ior mon: 
tnt:n•bt:r ::. ~r.:d r:nort: t:xpcrir~:.er:V:~r-:; ~=~ t:>: · 
pressed hy ihi~ :..Hgr1niJ.~t1on. F'e.opl<~ ::.r;~<:r­
cst<:<! in F>(·.kd.rv ar,; nr:;::<:<l to wr;r.e to the 
An.u~rk·au H.oc.kct So~:.l~iy. Hoora 3g2~ SO 
Cirun:h St:r:f:t) N·t:v ... ~ York. N. ~Y. f~.-;r- h::-· 
fonnati<:w: ahunt. rrH·mbnship and !Jr;mr_-h 

:\ notli<-r dill'wnlty is fm:ling a me; a{ ;h;;t 
wiil ;;;ar.:<.l np utJder the tt:rrif::: tem;K·l·;J­
tHres of tht: i;;_)t ga::.e:-- ju the con:hu~tic-n 
chamb<::r ;md nc.nle. The dlicir:w.:y Gf the 
rDcket is t:~~ces3ari1y lov\"· hef.a:1se only .::. 
fra.cti~Jn of the ·pot('ntial f-0\\'i::r car: h~ n::.r:d 
-,;t!·: ttK met;ds n<.>w in n>t' These metals 
im:lu<k moly!)(knurr:, sted. bt~ryHinr:l. and 
tnngster;. ~~Ht~y~. ?vh~:a!ltu·g::::ts are tiO\V 

•;<:ddng a m<:\:<1 that i:: t•)t!ghtr, with ;, 
high::f t<:mperaturt> codiici.;r;:.. ~md with 
-fa:;.te.t~ c·t~cJing pt01l~rtS-:.:·s) ·.;., .. hi~.~h tnay b::: 
n~o.l on ;t ~·ockr:t v\·ith :::. hig·"b ficg·n:::: n.£ f:1f;-~ 
cJenC)·', Such a rn::::t~.l }~.a~ n~)t y::-t heei: 
iound, hnt the:x;' ate Jnd~c:::.t~on::. :_hat :·;;:.t' 

n12.y h~: found soon. 

Fuel Injection 

!\rl(·ih<er j_<r<.;hkm is t.k:t of fud 1r:)er:­
ti<>!L On :>m~!li mckns the Pf'::;snr:: c,f 
the fuds in th(; tank:; ;, r;,,,,,-l lo fc,:d th<:· 
fu::·l iBt~· ~·fg: r.otnbu:~!Jc·n d·:(}!n"be:·. J-Io .... v· 
cvtT, thl~ .i-:; not f-=:v,sibk f.o.~~ 1::._::-g::·t r·:)<:'k-~ 

;~:;\;}'"~~:u~'~it~;,~~ar;~t~~~~~,'l~' '~:~l;P_~:~e~~,~~;;: 
\'!(!ll!;} be CXC<;:>'UV<~. ; ht onJy Mkm;JU~.,. 

s~ ((; U~f: a fuel pnrnp. "Th(~ fuel purnp 
n::u:~t h~; li;/h:.. dnr;~bh:. si.:.nple} and v\"·.i:th ~: 
bn;~· c.:apadty. /\;;. y<~t th<e i:leai pump 
ha:', not been <.kvd.oned, hut thio: knoi. \;. 
sh•'.;y1y bt·ing .;_:::::nt:d ~~ut by ::XT>f:.rJ.rnent<.;.r:< 

Tlw diiiicu.ity of cultroH1ng :.lw. .mrkd 
~n Hlght \ .. ';iS a tickii:;h r-rnpo~itk·n t:nt~1 
J)r. Ci(•ddmd, ;-r.>ek:-:try':; N C·. 1 cxpcrin:.tT:t · 
':·r) soh··{~d it vtry Heat:.y·. IIf: ir:stalh:d ;;:. 
gyr.oscGvi;:. control .tnotiv<~~(·.d by va.nf::;. r-.::-­
·\·ol-ved hy g:a.:-; _prc::.~urf:. It. J}f•)Vtd qoite 
:;at.i;; fac!ory. 

Then there arc ;:nd; prob1emo; ~<s c:ver·· 
f.c•ming th,:: effect" of air r<:si~.ta.th·.r:; est- c.j: 
~uitahk mdals for holh· and fud t;:mk 
com-trn::ti<>n; remott' r:mrtr<.>l: better filch; 
f:t cetera. 

/\Jl "{ the>e ami mon: ar<e hdnx hckk<l 
hy t:x~~-o::r~rrl'.:'.nte.r~; the v.~orld OVf:'r) ;v1th 



indi<:ation~ of ·.rverrurr:inf, thfnl in fbt 
near fHiHr,:. 

The lhouglu <lf int<'rpbnetary t-ravel \::. 
• < pk~;~ant <_>r:(; <>n which to m<•,!itat<:. A. 
tlixht h; th("; .:.noon rr:uld (:YCH n;_r'Y be 
rna'-k with the rockd :ln:l .fud:; >vc Jl(>V{ 

h;n·e- if. the rnnney '\-Vtt{· h,r1 hc~}n1i.ng tt"} 

!•mhl such :~ monn rockn. lt has bn.n 
eHimatcd th~;t such a rod;d wollhl CG>t 
around tv\·o :.nJHion th.olh:.r~,. 'The gn:'atest 
difl.!nrity of imerpbnet;ry .flight i:s <>">er·· 
<"<,mit:g gravit.)'. 'Tn t~:'G.q)(· the .attrarJi:...:-n 
of tfH· ec\rlh t!w rotkd. rrmst alt:lit1 the 
<pe<~d ,-,f 66 mile~. p0r sec01·d. Th:o; w:l­
n:.it:,-,.- i~ r:a1kd ilk '·?:oC:<p<~. w1ocity" a~d 
d<>es nut h.:Jvt: tu :x· a!t:iJJH·d r~qwl:y. 
Thjs high Ydocity hr ing~ np the que;;.~ 
tioa ~(f. JX>Vd~r. ·Tee at!;~in :"JJH:h a ··:•dor· 
-;ty w<.>n1<! r<~<Jt!in: :nw:h iud. Ar.c,mic 
;<·rwer~ if utiiiz('d ·.xo:sh1 hdp RreatJ~ Jn 
fJH·ni:;hing tht· net~t~,~ary pov .... er> hnt nntil 
this i::. :kvdt•ped th~; :nat(:.rJai:; :::.t hand 
rntl~1 h{~ U::t~d. Th~: '\Vt"'lght o i !h"; f uc1 
J.lh~(":;;:~ary to .fernis}: ~~uch po\ve;r ~·(,nld 
he extremdy l:igb, ::o a me!lt(•d C<llltr[ 
:h(; <\t:;p n• .. :j.;ef) ho~ b;::-.:n df:vj't'd to JHak~ 
;;, ro{·k~~t 1;3 rge (·ut~u~~h yet ..., ... ith a ingh 
en~·r,~y io ma;;;; ;·.:Jtio .to carry a roc-ker. ·te 
the n<<)On ~<w.l bad:. .·\ o::ep ;ocket is sim-­
j>ly <J :;en:'"s o{ ddadubk rod<<:!s. The t1n.t 
n•o:k('t, (_(;ntaining- onJv fu~~L \Vr:uld ~H~ :;hot 
until t!:, it:d wa" U~f:d ur:, and tl:er; tile 
<<:<:end r<:x~ku won!<! !;,; ~hGl until that 
tor. v,·a~ U>ed up. Each ror.ket when 
bnrnt·d out would. he ddar.htd {rom trw 
r:::;t o:· the f<'><:k<:t. The remain;r;i?· r<l<"kt:;. 
~:r rocket:=: coH1d he ttsed for tnan~.uvr:rir;g 
m ·,paxc It h;;_s h<"en caku1al~·d tha! !hn:r: 
;.tqls a-re rnough 1<.: e::cap<~ the i·arth. To 
xo to the n~oon an at!ditional ~;tE'p "";\'Gllld he 
;1cede>.l to brin~ i.he rotkd h;;d; tc· <'arH;. 
A ;.~o'.·kct \Vith a three to one 1·at io:: of f ut·} 
to non-full 1uad 'N<Juld w<:it:h 1!0 tuu;,: 
'' tw<>-step. 640 !Olb · a tlJre~· '1C'> ~ : >ri 
(<,t;o:; ;md a f,;m si'q;, 40,960 t<~n; 'l t -~;;.~. 
he ~<Tll that l'ile i.hr .::.:: step PJO(•n ::ock<:t 
''"(•uld not he t<J<) lH·a·,.-y f<,r >JK\<'.<· travd 

American Tests 
H~;:f•.)r<: tht~ pn:~f:tn ;.var> (;xpcritnent~ ou 

:·G;,:ket:. "\Vt'1T condHctt~d in rno~.t of tlH:' 

major countr1es. Nov.•, hfH\"f'Y{T) A.;nc.:riean 
:::~-s.J;t:r]ntt:nh'r:; ax~, l.fJnducting tl'!(6t of 1 he 
t~::~ts. Exp~'ti1l'H'nt:-: tal..:E- t\"'~"-' i·Prrn~: ground 
t::~~ts -.. v-jth a:ot!)r onh:; anfi a~:h1~J tf·sf 
fli_d;t;., Dr. Goddard,' the a;·,; <'>f ruckt·t 
.~;:xp(;f!H!(:r::t~~r:~. '\,\<as the flr :;t tu prov~o:; 

J)O\V~kT "fnc{~: 1H1~:::r::'iV~·.:h·ry, ~tnd t}:e 
'•'-'T•et:orit:v· of liquid flld,;. Thi<: ''tarkd 
th<: serjoH~. s<:-i~'t1t.ifi(· n::;carch 1n rnr.k~ 
dry" rn ::\h.n:h. lQ2o. he m;;de tl:r lin:t 
actu<ll 11ight (lf a liquid fu<:l. rocket. It. tkw 
!2l)ft.atab:.Hn 60 mil<?~. per h(>lJl'. ln E12G. 
l:e dlot otT a larw; rh:ket huldin:;; a k:rom: 
fter and ca.::n~:r,1: It xn~~dt so r~-t:seh noi~~­
it brong-}n_ p::oplc t,; inv;::',tigak wii.h thf' 
resuh !t ga:v<:' nnh~.h un\:o..·anftd pub};citv tf> 

nr. (;,:>tldard. ;\!;my n( the <:<wnirv'~ 
ne\vspa~'ers ~·i;~yt~d it up as a r:tnon rock~·:t 
Even th(wgh \mw;mtd by Dr. Goddard the 
ilurry neat~·:.{ by the pre~·; t<>ok th~· at­
tent\nn :,:£ Charles L:ndht:rJ.1h whu intn<"st­
''d Da:tid t::w~genhcim in·: roc~.::t exper\­
ment<J!lt>!J. ,-\.; a n:·mlt, i'!le (,!1f.':J.1U;helm 
Funndati(ln g:·.:Jniul Dr. Gr,dtbrd ~;(,nt·v t<.> 
con!inue ht~; txpt'rimt~nt~, In 1930. h(: ~hnt 
hi~ fir:~t N~~-..'"' 1-..fexit·o n.·,r.kt'L ! t rc:!ci:ed 
2,(~~} f•::d ;;,nd vv~:nt SifJ nlik> p<:r h(lur. 
Nor:t' d th6c flights w~cr(: -fr,r a1li!u•.le bnt 

were "Oldv to ,;<>h·e pr<>bkm" (>f fud, 
rnrH(:r1(1l::, .. rnt·thod'"J) and d!~sign. L;H!~.f 
rod;et;. h:n·(· a!tairH·d :'\!t"(·ds a;. high ;;..; /{~} 

n;i!es pf:r hntn· . 

Atomic Power 
N'ow !h;;t atom1c <:m;rgy ic. tn ''J.1hl. it 

};:·jng:') up tht ;ntc:r(:"-"t·;ng ~!nt{ :,p:.:·,:~~Jaii\·t: 
icka of apj,lying- it h· n·d·:<>try. Since !h(· 
atnr::t ~·f t i~235 1~. brok(:rt HP by ~k:vo,: 

:::;~l/'t~:· ~~:;~/;:;;:[ '";:,~· ::::~;7~~-~~~;;~;~~f \-2i:~ 
neHf.1T~n .. :~k>:.vs;u~· .._.,..:1tf;f. \\·her: t,_: ... 2.J... 1~. 

ptH in v.:at~.r. ;~·u th<:' v .. at~.r ·,un-::·n:l{ling: n_ 
h:sr~,_t.:: ir;t.o :-:np(:T-ht'ated st~:arn. \l on: ..., .. -~~­
tt~:t js f<:'d in and thf: r~;.1ct~on <:'(>Hi"inuc:-. 
unti} tht: wat.o::r i~: rcnl•.n't'd, v;hr:n thf: lT .. 

~~ctiun :~top:~. \~f:r y {1rH.:'---aH that }S n..:t~deti 
is 10 kt>::p feeding \\ .1h~r intr: th(: ~~tqnti<~ 
r~)\\'t'r pk~x:t abn~~rd !he r~}cket ~h;p an!J 
g~ t aH th<:' fKh'>'!~r rH:e,k:d in th~ forn1 of 
WJH:.'r-hrat<:'<l st<.:am. But how ;'- ~rw,t pnw­
u g<>ing tn bt ;ram-mitt( ,J t,; :.!rin· the 
n:.(:kct? I r a hi:.:~het· i~:t-•.;el<">Cit ~- i~. :tnnart('d 
b.:~ tht atf)tni>.: l;rodu::ed stt:an:.. thf:r{: .\vould 
he .J?.f('3.h:r r:uwt~1- per Jli.!U:td oi flH i !han 
fc:r th<: G>:.ygcn-li~~ui.J fnd rearti;::rL Ht!t 
tht· hi;sht:r -..:f:1o:.:ity would nH:·a.tJ hixl~t'r 
tt'tnpt~r:_ttur(:, and H;( oxy· &a~:uline (··r o-xy .. 
ak<>ho! .i~·t i; a·in:.:J<ly hot!e:: tkm c:w he 
L1kt~n care •)L Su any f:ain Pl.Hl~~ by ~B­
pt:r-hc:<l.t'd ;.t<:am wnu1<! nm BP hi;.;hcr i<:r:J, 

pera1ur~::- than any n~f:t:>J '-.\'!.:' hasc ;,:.::uid 
~ta.nd l t i::., in fact. 1~a:h~:r irunic"tL .{)t' .. 

fort\ the dt'sirr: .. ~~,_.. for tilore J~~nvt'r. No ....... 
\\·he:t that po\\Tr b avajJat~1<: ;r; qt:antitics 
hith(-rtu wv.ln:am<:d., it can\ t_.;_: t;..;._:·,J. Ho·w­
<:n-r. thu::- ;, only lac·king a r:J('3.f'" of 
apJ•}ying HH: ftJd ~Hd cau t,c \);~;~·kt't; (}o! 
hy tl:!~ futqrc at.;:r:ic and n,ckt·:. :.:r:;?in(~(·rs. 

FPr a littl<.: bi! <'>t r>rc·ph( ry. !ht: nxk::~ 

i.":•:o·t,:·~)~ ;.i't~~("'H.;<' 1 • j_i:t:l)l/11 

Rock<>\ h<>ing prepared f>::,r !light from 
flight !ow.,r, 

j, r:::,rninally <if) per <.:<::nt d1ici<"rn \.\'h·n 
al1 til<: difi\c·.ultie;, axe nv<:-r<:nn-;e ;_u:d tlw 
1'>1'.':<:l1Col <'Jl':cinKy :l.f-1Jroad-,e:, the tbt'(· .. 
~e!)c:~L <! gT:l.nd ;md gi:.:~i;m;. fntme may })(: 
:.ten for the rofk~·t. A r:~:v.; (:ra in tr.Hi"'­
pnrtat:::·n rr:ay l)(· op<::ning up in wh:d: 
roc-kets 1nay cat-ry fn:;ght~ :nai1) ar:d pas:;~ 
<:nr,:u:; .H.. >-r><:e<ls t 1v;;l1ing t1w tdep·apb 
They ~tn: exp<'<:t<:d to u;.he:· i11 an (·ra oi 
~\vift (·<"Hnu;tHlicat~on) nh)f{:' r~:volut;onar)· 
th:w th;,:_ hn.nrgh ir: by the tdcpi:nm ;md 
~tSrp}:u;r;: aud "to ah~·r ur:ct' n1(n·e the (Gnl ... 

11lexi<.n·: fYf <:i\'i!i-t:;.ii•)n ~~~ only b:!tsic i1P . ..-::·n· 
llf·llS cw ;dt-.>r it." 

This i~ a !Smt<ll>n sis:1.1d Gm:man rocket inv<imted by G ... r.lwxd Zu<:ker. at the 
iulltunl of lake-off. 



Engine Cylinders on Conveyor 
Conveyot SyM<o>m Mc.nufo.cture, In the:: ,,.zw pb[,; '"'' .PGt,-,r,mn, N'ew 
!er::;e-y~. :.hs \;;;/right Ar::rcn~::ruti::crl c:c:rpor.:.·.HiGn l-Ja~ lnst\.-.dlf~d 0 ··~·:Jr.:;;eyor 
~:-:tsh:rr.: in the pc:.int sh:'')P u.:: tct~~:e ;,)d-·.Yar:t.:.-fg~-! of o:;st teduction.s T!'J{ . .--:d.e by 

~i~;;;,J h;:,'e,;:~~;:~;:~ml OO~~':,:f3;::~r;,~,;\e~';~{h,~~~~- m~;~,~~,(~';,i'~-f 3s\t~~' ~~'~g: 
:ion to ie.;;;e::ed wotke; to.ligHe. Tl:cl phobgro.ph f5how-s rh<> co::veyo::­
syste;:.:. co.rry·jn9 (!r.cgin(:i cylinderr, ir:tc o. vopoi .::Je~sr8a~:er. This in.stvJ1:-J.~ 
t:cn is der.:::ribed c:nd illus;rcxted Jr: :.h,-, A<3ro Digest kr D<>r:errJb,.:-. 1940 
(£n,;Lne2rir::q l..i.b;o:-y) 

Te~ 
Max Butterfield 

M.E.B. '42 

rt~cer::th-~ gcrE~ int:::. pr 
precess invobe~ th<: 
usin<J hy~".ifrJt":hl:.:·_:-I(; a:.::·: 

tb. GJ by~p.r:.-~,_-lucts pef 

:::•! 15.!)00,000 lb:o. per y 
·:.."!})le :-~~vBrlc;o.d cap:.::cH 
rce~.;_L Th(:: pr:::n::;BSS i;;:. 

:.-::red i~. shown in ~~ pil'. 
issue ol Chemica! m1d 

the ;.:s~ cf pofcel·:::.iD'\"• 
3:.::p2!Vl3ion oi tt;__":·:; bJe 
longe:::;t h·;. e-:<::·~t.ence, 

:..:.d.foln.ing I)la~:tics pi:-xr}: 

Gluss Ht~uses f!lr Fil 
V anlilatin.g des:::hb<::' 

rG:..":f 1:~ susper:d€:d. ire 
.l'-...s ::.1 ·reR·ult (;f tb:i:i r.~ 

p:t;__":blt~rr~~~ V·l fH~ ~:-~n:-:o1 

t~r;fl :::;.r~? ~he U!ji ~ hec 
k;undotlc.·ns: ·::-y~o.; <:>::: 

stcrt)d:ng vtn-ocfiv.~-:-1~ 



With 

Bill Carter 
E.E. '43 

~·:::.t pr,:;d·:lC0$ s·'{n.thetic pher.:o1 h;."J:·;; 

~;h T·:::n•.wrmtda, New York. The 
:.:f bert't.:x:& lo phe-nol with oir, 

d:c::t~-~. o.nd produ:.;~s }e::;s Hl('!E Q.l 

rDduced. Tbe produc~t i:; now i.h;; 

Gnd C'.~n be producsd at the rate 
st roted_ cuy.r:.-:Gi;.y_ \Vith c1 con:~id?_:r­

:r:unih:;.:.1s us0 i;1 :..~:.:ss::;. !)i h.!tUJe 
·:::.per ph1J.s0 reg.znerotive pr;.~>CG:$;;;'' 

::::;ti:-.: ilo·vf ;;beet in the Nc::v:::mb·zt 
tginserin9~ Of ez:peci.::d intere:;t is 
::tti:::g:~. cerd_:_,:;l G!'_n·:t;o] p<.1ne1s Jcr 

700-toc.; nid:d line, or:'> of th,; 
;; ~':j p.l.1e:~.:.:J fr:.:·:rJ the pl• .. 1nt to an 

~ary) 

* 
Dec:,-:n.:be:· .:.s:,:u"' of Heuting t~.ncl 

p:::-nsion--typ(:: :".;~~rv·Jce 2-:!ation ond 
:c:h·~d ·:n d.:.:·wni:::.·Vl.~l Ch~c!'.lgo, Th::: 
::: and !.hs ~id.es ctr·::: ::tf pl:.J!.e g·Jctss. 

1;nu:::ual h::::Gt!n~-r f.tnd v:::-ntUatj.~1.q 
Fr:at1;::~:~ oi :he stntlG;1 l'.~c:rw~ruc·· 

l r::•.:::r::"l t~3r.:::perat:;::s-. l1::ck of he:.-:vy 

·:Jrr:;::::.to1 ,~• .. -:1€::: app0:.·~J. f .. tnd ct:.:-­
{Engin0edr:g Libr::1r·'{) 

Special Tractor-Trailer Unit 

Tra\ .. •2ling Vinagur .Ba.rret Unu~·:1al o.y.~pl:f.:Q!J:.::r-;0 C·i 1:..-:uto tr:J.ck:1 ·in !ht· fc)od 

ind.ustries •::J'(:: ~;howT .. G.r:d. desc:"ib·3d i.r: tl-:~3 Df!cer:-:_ber iss-~Je (;f r~od In~ 
dustri<;o;s, The photo·;;raph :>hc~w·,, CJ !rc:ctcr· tra:ler ,w.H moun tin-;; o 2,5ti0-
go.l1:;.:.1, w•.:od-stc.ve vir.:eqar h::.~-J~ .k:; .bulk t:::tn~porath::ri f)i vinegar :.:.·: 

botth-;:s. p-:-:::He fc.<ec·tc;:-ied, ond m·:Js\cord mi!h {Engbseri:·:g J .. ib:·::.;ry) 
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MODtRN i=ltGI-IT CONTROL BY GYROSCOPE 

It's The Tops 
By Tom Matteson 

'~
:\~ ITH thr: :,;.d·,·e:.lt (,£ larger U>Hl· t1 mn<.':.a1 and n:i.:i;a.:-y a-;_ru;:fi:, 

th~: r·~lot\. joh ha~ bccutne a 
(:(>t;_lrjht-.at<·d :~~ntinc i~u.·.h;ding H~t: n:·.adJ.ng 
u.f SC(~rf~ o.~ g·;iUg(S and rrn:~h:r~ \Vh!dl 

~nd;.;~att' f:O\Ve!' p}apt or:(;L::t.io;"t~ CGrUhtiGH 
n·f a.T•ilhr•v< '\'·;<! tl,,, "i"''''l al•:t;:,1•· a<>d 
;Er{x~i)~-~~:} .D{~~~{1; ~irpi;~·;~t:-; i.~:~~ides,.n~;~i;~~a~r;~ 
1t1g g:·r}e.~hl c~•r:t~;.(;t hy r~~~·ht~. and c-or.::.rfj} ... 
}.!.n.;< tht p!an<: in th<:' air, lr: ~n !:ffott t~:. n:dtw<: the pilot':o. m<:ntal ;;u;d phy,.ic;.l 
·~:..rain~ u.~~: Sp:::ny C~yroSC<)f·.:~ co~npany tn·­
! ::odtKt:d tht· {irst antorna.tic tryrOf•ilot !P 

193?., the r·e~nlt 1..).£ tv·.:r:nt.;..-. thr:::·:::· year~ Gf 
experi.~n.;~ntati("tr: v, .. itb gyn;~.copt·~ as ;~ 

r:.H~ans c.f at:f.(Y!f1.atit rontn::l (~f ~=!iter;~ it. 
Su that t1H: stn::knt s:ng·ine~:r caB hc:;t ~;n ... 

der:-:t;:nd tbt r:-ps:ratjon of the gyrf>pilot. a 
sh{•ri. di::-.::v·~~icm of phy:--ira1 ·pn){H:r!i~~~: of 

~1.:.: ;;:·:·~~~~:;.:pe ; 1':;r:~;1l;~;-<~{;';::;iy ·1~~~" .~1:;;-~~,_.,;r:;': 
h~bit& r .. ~·o iBh:re~;ting pr·opt:·:ties: g} .. ff>~ 
·...;copJr. ~nerh:i.{ and prec<~s~io:::L Gyn::~.{~()pir. 
inerti:~ i~. th<.:· p.roperty h,y v\·h·;ch th(: gyr-o-· 
S<..""<">J•::· J(:n~.a1r:s in a :Sf:! f.tosttion rrgardlt:~s 
(;[ th:.:·. tnot:(•n of it":' :~1lP~-·o::h .. ·rhi...: ra·op· 
e:rty i;. r.hr, ha;.i,; ot all gyr:r;coj•ic controL 
~fhi:-: ;-g-~·;peny i~~ ho".-\·f:ver~ (~nJ.y cvid<:rJ~ Jn 
f!·yroscop~;~ hov1ng· rt::atj\·•Jy ~:n~H J.U~t:-;:;, 
H c·avi(:f g-y.:·oscopt:~ h~:....,/t· tru<": north--~t:d..;.~ 

ing p-:r:rx·rt~~~;;: that !~.~ :.ht·ir ~~xi:-; t;;:nd~ to 
ht;cc.me p~;raHd to tblt o: th:; F;J.rth. 
The~~;:~ 1:::.:-gt:r gyrosco.pes ~H<': D~ed .i.n gyt(•-

f:'':~r:;:,s.;p;:~~::~:;;.';;:'~:\~il;:~<:~h\;>:· .< r;;~,;~~::~:~.';~~ 
\'.'hfn ::-.nb,Sect~:·J to ~~ ff.:r<.:t· v,/h1·.:h ~end:- 'ti.': 

.. h:::t';,,::.:,:.;:~:::· ;;;( ~~~~.~;)~::- (,~.:.: r~,~t~;;:~t;:~, 

B6 

Gyro.pilot Pc.n.;l 

n1ovrng ;ll.c,ng th(: d~n:::".tl<">r:. ~;{ !hi;; fc,q·(·s:~ tth: 
axis of !hf.:. gyJ'0'5cop~: rotate~. in a plaEe at 
right ~:..r:gh::-:. to !lw {.:,.ppllf:d force in ~he 
;;;,nne d.ir..::ctHH1 ~:..~ the 1n1tia.l. spit:n.tBg 
f~}r~:ot:. Pn,:rr::-:.siun }>1':.::=-,:::nt:~ a J•robk:.r: 
v.:hi:.:.h n-~u~t h<~ •JYS.:Tcorne 1r: orch:r tn t}b­
:.~~n1 a.c:.:-Hn.:..te gyn):-:.f.~~pi{· con~rDl 

Early Experiments 

'fh<~ f:r~~ ~-H~.._~ces~ftt'i gyroJ;i1ot .~n a COHi­

nu:n:1al a~.::pb.ne v, .. :u; ir:~.tal1<~d ia an E<1"':.~ 
err: :·\Jrl1nes Curti.~·~ Cnncl~;r in 19-.32. ~rhe 
e~st~1HiaJ ::;k:n.:ents o{ 1hi:; '=\tnip1nt·nt ~v:::~·:': 
!\\'t~ J!.)'f'o:; ... <>OO:: ho.:·ixonta11 on'=; \:t~rtJeat 
Br:t.h -.; .. :~;r~; eit:;,·.t.ric;~Uy d6\:t:n. J:)i~;~!lac(:~ 
n1<:nt of the a~n:ndt \)~·~r.h r<:fercnc·e to the 
gyr(lS ·c.k!~~:~l d::::::tricaJ c-:':;'ltact~ whJ<.~h ~·.r; .. 
e::gL~~=~l ~(}l:;n;,·!Jcb~ in ttHYJ) t:untr\;Hh~g a 
:~(:Yt!'~;}bl<": bev~:i g<:·:;.r t::;iir: fiatd wit.h a 
:;;,rwtnoth ty·p::: clutch f(>r eng·~ging and 

;'~;~e~t;~~~'.~r:,;t:'H'~;.1l(~:· .. ',l~~;:;~~;;·,<~,;~,;~~,. 1~~1\~~~:;;~ 
:u·,l dev"tnr; Uw vt·rtict! m· diru.:;,(>r:a! <,'Y .. 

Aero. E. '42 

n• coEhD1k:d th<: rwJd.:.:T ~rhe::;::· -::ontrci 
unJt~ :.vt·:r~: n10!H1h:·J on a cc~n"!rnun pcnve.c 
;;haft ro~at:::d hy ;;, ~rnaH v"i:.vJ ... driv~:n pn;­
Pf~Hr:r E1<)lHU(d on th"'~ ~idt ~·f !.hs:' ftl:-:etH~t· 
A hand >.:il!tch ktw<:<:n the drive :md ib· 
d.nun ·w~·; i:tt::oduct·d lO enahk the pik_:r 
to tl~ tt•V,·' tht ;nnornati{~ control on or :.:·~H. 
To rr•ak" the c•mt.rol ,;urfactc movement 
propc·nior:~t1 1(· •.leviation f.::-orr: the c:_;:.u :=.r:·~ 
a ;n;;chani;,';;.l f<·,!hw,·-up ~"~-' v,·;J.<: applied l(; 
the c<.-..ntar.t;:>;·.s ~ thi_s . f·.)lhr~v-t~p . gear ro­
t:~te~i th:: ~.h(:Plg '...;\vltcn contrl.Ct:;. B} the ~h­
r(:ctin.n of th~: original dis~>1~~ccnH:nt c~r:.1~~ 
ing the }>Uiud of tk•.:t; ical. <:<.>nt.ar.t tc. h: 
pr<Jpc:rtie:n~J t.r: the d~v.iattr~n. 

T}w tcl····•ro··l<<:<+a'l;cd :vp· nf >..comrd, 
altf;ough ··:~:,,.,·y' ·l';,;,:;i;:,;·l, -,;,)~~: dt",-dor.,':\1 
fllt:..:ti<>n;J.l dill':cuhtit·s. The d::r:tricd <Xm-

:~t:;~n ~~: ~: 1:\,~~:;:~~~:;·;11 :·n;;.~:(i~.'J:;;er:.:::.~e, ":~;; ~ 
apparatu~ -~..,·t·ig:b:.:~d 11H ponnd~, whic.h ... sa~ 
th<JHght. tn hf: exces~;ivt~ and hcori:.sontal 
aud dirt:ftj(•na! gyn~:; .,,\·t-r<.:· l-:ot Jlttf:d ·.; .... Jth 
th(:: ir:d.it~at.in~ di~1ls -..vh1·.:h ~:..::uld h(: ;r:­
~~orpc·r~~h·.d in th<: n:t~,+:an~sn~ to aid th~: 
pilot in dd.nmi.ning lh<: po'•ition oi th~ 
;J.irpla!l<: n:latiYe tu th: P<">tmd. BcG\w>e 
f)f the·::s:' dt:·6cjen~:1e:~! ~:>:f·~-:r1ntt:1lts beg~~n 
which re;:ulttd in tfh: dndopment. of t.i.«: 
~p(:r ry gy:f>--hydraeHc piiot. 

The Modem Gyropilot 
T'he g,yt(>-hydrau}iC' pilot ·rnec.hani:;t!l cot; .. 

~l~ts ..-:f. t v~·o separate t~nits nHrunted :~J<.tf:~ 
t.y-·::Ue hrLind :.; ;;\r:gk pand which •.:·m· 
tain:-:. th(; tndtcatin)!, ~~nd ad;u:;ting di.~~1:;;;_, 
t.lw dir,:clion;d gyro mt:d:onism, and t.h<' 
b~.nizon gyrf) rne<.~hanisn:. 'Th~· :;~;.~n$~tiys: (l{·~ 

r;tr:nt. of dt<:-h. nv~~thani:;rn ~~ ;;; . high s-pee~:t 
J.r~:{:Jy :;n~p<:rH!t:d g_rn.f:-co1.\:?. .{he r~t.c·r ~n 

;,~~~.;d::t::;;~;i;<l~>;:0 l·;;~l·~~;:t:tt.:\~(~i~;·· ,:~~: :r,I 
!he f\'-.'0 g1rnha1 ring:; bt~ing at rig·ht a:qg-k:;.: 
:.<) ~-=~-:-:r.}; otht·r, 'I' his tnunntiHg- ~r:an~::·­
Hld·1t ?Jl<J\\~~ the gyro t.e: a~stuns: ar:y p<>~­
s:hlc .Pn~it·;:-;:.l in :~;~ace~ tht only r(::;i~.t­
iHH.:t to it~. H10V(:rnt~nt hdn::~· .f.rict1oH .in :h..:: 
gi!nb;;J J·ing· b::~adng:::, In thf: '.:(ln.::s~:: of 
time, ftinion awl -for<;,; dur: to acr.ekr::i.ion 
tend ~o thr(YW th~': din·;~:tiona{ gyro ont f)f 

:ilif;n-ment approximatdy t.l:r<:<: deg-rr.f::' itl 
a t~Vl:nty .tninHh~ p·e.riod. .0:::\ .o::ag·ing kr:oh i::. 
:J:;.ed t{~ res'=:t the g)'f(} b:; 1o<.~.k1ng' the g-y .. r:; 
Hlount.ing and r~;tun~~ng ·it., hy n:e1n~: ::.f. 
pn-s>on .~Htd ring gc~H·~ t<.> the ~nagn{~ti;.~ 

co.rnpa~s fOHr~:e. ''fh<: ;,·;;:.g-Jnp.· knoh i~; ::d:-.u 
a~.t~d vvht':~1 a changs.:· !n ("(aH:;e ;~; ,}cs!r::d 
.A ).:a~T.ua1n. tn1HlP rrwnsnt~:d. on thot2: air_p1;?,~:r: 

cngi.nf; dt::n;.;~:;; a1r throngh a. fihet to an <tlr­
J<:' throHgl; which :<il· iJ.,·,ws :;;riking o.;~:·­

rati<)n:: <":.ut ot: the ptr$ph~r·y· ~;f tht: rotf>.:: caw<ing it t<-, >pin ~•t 60()fj to 7!X(l r.p.m. The 
air t'fF:'H ;~~ drav.,'u past a ;:nddet t:~;zzft 

plate {>n t),p of lht: onh::r girnha1 :~ng 
·which n:~i;Hi.a:es th<~ fl:cow nf ~:il· Jnto tht' air 



pkk--ofh. Thr: a:r pick-dT>. arc hoks on 
up~H'):-;ite ~id::·s of the upp~~r ::6;nh~l 
SJJfq')Grt~ w·hirh lead tt; a ba1anct:~J ai:~ 
va!vc Th,~ uppn gimhal support ("all be 
rot~~tcd lo ;my magnetic h<:;j_ding, by Ul.­

h~';.~gn:g and tunung th::· nJcHer xn·:;h nn 
the instrument paneL Thes:; headings an: 
marked <>n the gvr·.) fl,1JCn\'-1W ,:;:nl whkh 
1:=-, aho.·.;e t.he dil':';~~~:t!Gnai g:\'ro"" card en the 
fatt o.f the in:-;trun1e.~1t. v~:h(:n th':' foH'-'~V<­
Ul~ f:~trd ;.v1d gy·ro (';itd reading~ are thx: 
o;amt,_ lh<: air pick-<,fl'~. ~re !,n :v:·lltral, and 
the ~n.:: How mto the J)KK·oh' 1> equal, tT-· 
sulting i.n a babn<:<:<.( <.:<mdition in !h,: air 
~.-;;Jys;, \Vhtt! !h~~ dir~~:t.iunal gyro i:; 'b~.~ 
pbt:<:<l tc; tlw kft •.:r nght. the. air Jkw to 
r:r1e s~dt: of the ~1i1· va.h .. f: !s gTt&~(:r th~tr: 
tu the oth<:r. This condi; ion caHf>e:; 3. dio;· 
f>iacemnlt of iln o;! ;•alve allowing oil at 
~i. n;;;:.·:·,..;tr:vtn pre~.sun-: of. tv.;ent.y tJve lX>lJr:d:~ 
,t}Cr ~{jHare Jn:.:.h to flO'{-.· intq UHC side of 
a douh1t-a.{.-:tin~ hydraH.i.l(. :;.ervo-rH(>tnr di-· 
t<:<:'tiy l.Cn1nf:Ttf:d tn ont: rudde.t· contt·o~: 
cahic Oil pressun: fore<.:' the pi;:ton lc· 
n~(Pie -~n t}:e ~~y!i.ndtt Jirodt:cing ~- corr{:­
:,ponding d.!·tkcti,m d the nt<!dn. An <)i>· 

po~1te di~pl~~ccn;ent pto~hh~f::;. ~n <"1ppo::-,i~c 
reaction ia th:: "''".<:m A caUc retmT: 
:1gaiTJ nr:ntraliz,:·~; .-!he pn~~:;.n.:·f. in the air 
pkk-oth ;lf' t}:e plan<:' f(:tnrn;: tl· its po>i, 
tir.>n. so that the rndd<:r ;, rdnrntd to 

nt:Htra1 ·when t.hf~ :y3\\' h<t:s ht:t:n e.r!rrf:t~tt·:.L 

Tum Control 

i\-.n. antontalic h:m r.rmtrn1) ~u.: ;=wce~.~.ory 

fitted on ntn~t hydravht gyt(·pitt.,f.s, ·.:1Hf.1\\·~ 
th<:· p!h>t to !urn the airpl;;.nt- 1.<> any ht~;ld· 
iHg by tHnlim~ a t.;dtd; OH the instrwn<:m. 
r>and. Tht: turn coni.rr:l opuak.< an air 
~:ah:~: whj<:h <:S".a:tro}:s da:· f{•.)\V of ~~ir to ;, 
>.rnaH air B.:.rhint'. within thr:. directional 
_x:yr::~ ("Ont.::ol tnnt. 'Thi:s ai:: turh~n<: drivf::S 
tlH: rndder knnb <n:d. f(:)!<x<v-up card in tht­
l'Tf>fJer din·nion to produc-e the turn. To 
tcease tuming:, th<: pi.int m<>Ve" the turn con" 
:ro{ tf.l t'.t~ntt:r po:~1tion. \\'hi1:: .n:aklng- ~ht: 
n;;·r;, he turt::; th<: a.ikron kr;..)b to jH'o<.hw<: 

1.{-,,, dr:sir<:d hank for thr: tum, r<:·tuming -it 
to it~..; or1;e'inaJ. r~·osh}on aFter HH~ h:;-n l~ 
u>mpk:t<:·d .. , 

'The. hor$zon gyro !:So r:IOUtih~~..~~ :..,:; th~;J ;ts 
::xi> i;: ver!kal·, ti.:e axe' ni tht gimbal 
ring" h<".ing hnrizon;:~! and at right 
Q,r:gjt~~. t~:t t':<tt:h r~t.h:;r. Air dr::nvn into the:· 
jH~t run1ent ::·ast by t}_:e f:nsirH:·~operah:·J 
)/;?..t'tH!tt! PHn:p {~ow·:; through an air jf:t to 
th::· g·y::o rotor, ldr Jeav;ng· the rotor c::b~: 
J1ov·:~ through a ring~Jikt: hole ~ronnci tht· 
kt\'d~r rnh:.r lx·a.rit:g~ tn a prtf..'f:~,sHm cor­
.rt·c~iGll ch,un1H·~r. .Ah(•nt the ;,:.in:.:s;nf cn::rKf 
:::of th.i-::. inv._·,::r part (;{ th:.: horh:on r::._.!or c.a~e 
at{: foc.r rf:{:th.ngn1:::.r h(··les at rlght augJes 
t;; e1ch oth(·r. E;,ch huk is ji.=n·i.i.c:Jly cuv­
:·rd !,_;-· ;J pt.:nduhll: \'~-'-':'?' pin·ld ;:bom 
n~. s;ppt·r ~·:nd so tnat Jt th:-: g")T(•:-:o.:ope 
ca~:f: t.ilts, these \·ane·; ir:cr ea~;e or d(:f;r (:?.~,:; 
~he amoHnt <Yf air pas;;ing· through a g-i·.:en 
aperture ~\n une"'>:·en hl~.~~ of air ':':~::rt~ 
a fr:rc(' at ang];;,, to the dir,;ctioH of 
tiJt. and sinrt>, . :~s pr<:v.ir:uciy stated, the 
g~(ros<:ope rnoYf''~ at d~:hf anglf:;;. to.: aH ex·· 
ttrnal fen::(:, th::· .i{)-T<)~r.r,pe right::. jt:=,f:Lf. 
} f thert \Vt:T(: no pn·:n·:~~iou C<>tn.:ction 
::hamh;;r. th<: gyr<)SCOi><: wonU ](;"'' all rt.:f­
eren(·.e to tht vertic;<! axis ahonl. which it 
hegan to rol.at~:·, !)e~·;m><~ of the exh:m<JJ 
.!orr.es J>l'f''inh·d 1,.\' ;;eeekr"tion :;nd n:n·-

trifug~l {oro..·.(:; ;;,nd -:t W<JHld b~£nn1~: n:~c .. 
k:,;, ~~~ a ·.:cntrolling df:vie<;. 

Alr Hov .. ·~, frGn~ thr~ prcc{~:~:~·~on ~::;l·n:'ttior: 
devic~: past the:' ;~~ih:ror: and t:l<~va;or tlozzl(: 
p1a.res itlt:(~ the ai: pick·~off~..: ioc::.tt::d or.. :ht~ 
r<:o.r '...tnd. r~ght uf the ~y:ro nlOl!nting. ..rhf 
bankiBg pick.-off·,.. a::e co!ln(·Ctf:d to ;! .fol­
low~np j}DJ.nt::·r at dH· tt•p of th;;:· indJc-atinx 
diaL Tht· dirr:hir:x-o.liv)Hg 1Jitk-r,fL are enr:­
nech·d t•.; a follfJ~v-np p-oi~Hcr at the ri£.:ht. 
:iide of thr: mdi(·atinl!' dial. A' !r: tk· ~li­
lTCtional gyrr} rnf:chan:~.t!i, the de\·,:d.r!:· ;u:d 
.aikr<.>n p1rk+J't:i an· in m~ntr:;J whul they 
1uat(h thost~ C<">f:.ncctt:~l to t};e hori"l.fH.: gyn• 
n;t<F. The dimh an:.! kwk knobs o:; the 
1nstrnnl.f:rH ("{Hl he u-::.~~d teJ n:nvc the foJ­
lnw-up pc.~nter:~ intG position pri,_H~ t:.~ t:xrn~ 

inl!' oH th:: gyropikt. or th<:y em lx· nscd. 
tn !il:llkH\'er the plam: whik th<: !:!Y:::.:p:!<)t 
l:i -:r.: operatio:<. Ar: ar:.iiicial. h·)rizc,n });J.r 

}..:.nob, r(:t:.un;ng tho:: airp};~nf: t.:.:~ Jt::. ori:;_1r$~J 

ah1h:d::·. 'This de~:i{~c i~. (::;peeiaH;.: use.ft;.{ 1n 
hmnpy air where ctmo;\d;;.::abk {nso; of a1H· 
t.ud.r: .n:;{y ~<i..Tnr as a resnh of ~U(Ct:s~hrc 

.small k:>>.e> in altitudt. 
Sp;:r:d valves, umtro!la.hk iron; tlx 

t:uckp;1, n:gulak !h<' rG;cti,m >peed accord­
ing tl• tht· ;linpeed c::f <he airp1ant· hy n:­
'hscing thf .. ;i1 pre·~sure actin~; or.: the 
=~~~r,•o~.n:G:.o;· cvlinders. ...fh{~ ~<':ryo ... rqotnr 

cylinder:. art: ~r~uaHy 1o'.·att:d lx~nea:h thr: 
tio;':f ,,( the cabin .in txa!1:if:<.>rt pbn(· in .. 
stallatir.n:;. E:c:ch cy!ind,:r ha:; ;J. by-pa~s 
valve through which <h<: oil. f{ows wl.«:n thi: 
~!.)'Tf.1_pi1:;t !~. n~'Jt in ns. The air.-.o.pe.ratt:fJ 
;_;ti -..:;~Jv~;;;. -.;-..•hif.h control tl~~; (1$re<:t·!o.n of 
H!;V·; :::{ ojl t~( tl!e :;ervo.-ni.otor cy{ir.:d~:·r~ 1 
are mo!mkd hehi:,d the ::-oBt:T·l unit m; rht 
inqr !J:r:er:t pand. 

The hydr;nJ15c: g:_'lf<>pi:ot ha:~ a dirf;,~t t<·; .. 

Schematic Dittgzam Sht~wing f!~;ta.liv~ P.-,siti<:>ns of Sp"'rty GyrcpHut 
Control Elemt>11ts 

::;;~;:·(~r:,~' 't~~~ ;,~~;,~,~ z~;;b~:,:;~'; t;·' ~l.'£ r;J ;~ ~:~~~;~;~;~,';: 
:=.:.nd. n;:.:!ve:''~ \':i~h relatic>n to art:n<~ia1 ho~·i~ 
;::;n mark:= on i.h<:' :;id•::o; oi' !h:' ir:;;trmr:<:r:t 
bee tr, ir:olicak :ldual attitu•.k oi tl:e 
J~lant~, 

if th<: a: q:larH i>. banked beynnd thirty 
degn;t;~. the gyro roiot rr.:.a:~· in\?t:rt and 
l.:.t~a~.<~ t.c: iH:: o! any 11.·;e nn~d lb ntr~ve.:n::nt 
io: Jod;<·d and. wt'at(:({ t<} it> norma! j'<)Si­

t.ion hy nsc of th<: l:cn.z:on Q)TO ca:~ing 
k.:t(Jh. 'T ,~.,·o catdc n:~iu1·n~~ ·~d~~,--h ca.I~ }.;~. 
:-·wen !O the di~:.:~ran:rnatic dt.a\vJ.:tg) :::pera:e 
follo>v-np m<::rhani.sms which :E;;ke ::on-<:c­
ti_nn 1}r·.;port.if}na·: to the initial deik·,<:-t~o.n. 
Th<' hy<!rauii~~ sen-;::-mi•tcor ;:y,;tnr:>. art 
i•kwkal t:; that US(·d .ir: th<:' dir,:dhmal 

~:~;;; r :,n ~~~~,1::a1~;;_';:,~; ~·;:~tr~:;;~;~~)j l;;;~ ;:: ;~:r ,::;~~-
/,.., l(;yfj Hight J:.t(·:<".h;;,nlS1U .in thf: horizon 

<:·)fll ro! unit. which can he turn<>! on m· nff 
1-:y the l!cvd ·:-light knr:b l·ll thr: i:.drunwnt 
J;anel, c~rn hf u~.~·d t<·~ -rn:.:r;ntain th(> air pi ant 
.H a rr:nstant pr<?s:'.t~r<:: altitBck dnr ir:g- 1m>!?. 
flight:.;. ~fhi~ d~:v·.ice enrpl;_;ys a hah;.r:{·.t:d 
di;jphr·agm whi<:h mov,;,; if t.h:: :;Jtitnd.e of 
tilt: airp.lanc changt-:~ 1 ~::ctt!atinx an air tur~ 
bit'L The air turhJn!' dr;,.,,., the climb 

f.reBc{~ ~T:t'ar:::. •::f ~~:tt·;n~ it to an;: de:':,.,jn:·•l 
cotttsc By po~nt!ng eht': aJrphu.:f al::•ng tht~ 
~:!·;r.rect C(<nrse and Hight ang-}e~ then nlc•;.: .. 
ing i h:: tJjn:'.ctinna! and hor.i:-o;n gyro iol~ 
it,•,-;-l;p dial:; {,y u;t';.;n;: of the :o::t.ting and 
ca.ging· kno1.~s so that tl.t(::;(: dial:; t~(.~incid<: 
-...~·i{h the teadjng::, of the ind.:;,:.ator diat~: 1 the 
gyropi.lnt will lHid 1.!-::: ;:law: t<.> th<: d<:'· 
>.n-ed cou;·,,,-:. Turt=:'. climi.>>. and divt"' <::;,n 
;dso b<:: n;adt: while tht, i!')T<>pilot i:: !.:.l 

•Jptra:ion f;y !un:ing· tf.;e rudd:~r. ek:\'<HOr
1 

~.nd a1l-:-:rcn :-:.ontrol kr.:oh:~. 

Wide Use 
The Sp,,rry )).·yn.>_pdot is a :r:o:nunent t<.> 

t\rn~:ric~n lng{·nuity. 'The ::~nti.rt': device 
weighs ltss than IS ponnds) lcs:;. tb~n half 
!h:: aw:r~lg':: piiut':i weig!:t; in spih: n; thi:' 
!.t V<~rform:; :;o.:nt- tasks hdter- than hf rem. 
a!1c,,vs th<: pilot tt-~ reiax per.ir .. dicaUy 01~ 
long, stn'nurou·< t1ighis, ~wd nil1 n:"bi;;s 
hi.::n t.r:, _take_ over should any <:HJ(:rgen::y 
a:·H'. .I he Sperry gympilut is 1·1ow being 
u>~·,! :n airp!an<:s largt: and >mall {•v ;:lmo't 
t::vety .rna)(•r tCtt-rn-r:trrial ;sirh~.:r· and. 
.:niiitary pmH:.:.· in the '<>nrld. It is truly Gll(: 

of th':' great~:st f:ontribntion~. tG ~;af{~t\' :n 
co.::n1n·H:n:1~l and n~iJitaxy ~{Viati~·;n, ~ 
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109 Samuel L Hoyt 
Dr. Samuel L. Hoyt, w}m is :;t prc;:nH tcchr:ic~<i :;.dvi:,or 

for ;be Bo.t : . .-:He :M ern,)rial l nstitntc a:. C<:.lumbu,;. Ohio. is onr: 
~;f :h~ rnln!ng gradua:.<:~ tG v.--hurn the entirt~ 'k:partnHT~t of 
rnet;~!lt!r~y poir;t:-- ~'ith pride. ~:\ naJiyf~ }\.finnc:;p·')iit;~n. he 
gr;::dr:.::tf:d fron: the lJ-nh·::r:?.ity of ).'f1nnf:;;.l.:>t:::t 1n 1909. and ha~ 

:-;,·;;~::\~ ht:e_t: tn~;ag·c,i ~n .. n:s<.:·arc!J. \~~·?rl.;. o.f .;~~riou~ :-.J""pes. . . r 

t,ra:.lu;;t:rlg· trom j\f.:nn<:apohs ~- n: u .<: .dJ~): ::->·::n>J(·l m 1 'X.b, 
{)J·. l-lG-..: t. entt:nxt the t.7niyf:-r·..;it\· 1n the Scl;o;_)~ of ]:..{ ines in 
whid) i-.e \\'il" ;,n ont.;;.tanc!ing ;;clwla:·. C'pun if.!'~:·hntion !:<·: 
stndi:::'t f::{Y!J~ 1909-1911 a .. t t.~f>h~n:bi.:i l)ni·vt-:r~ity· w:-.tt·king ~Hl 
::.: (k::;:,.:'!·e<·: of Ph.l). ·TlH~ n~:xt. t\VO :·;can., .ht :.;;p~~nt at the Royai 
S.chc:;->1 of ·Te~hno1ogy at Char h::Uer: Lnn·.~~-~ C~crrnany_, ~'l.'hf;re he 

~:)t!~:~:;;~r~t ( :l~ll:'Hl:;~i l'<~'~>ll;~' (~:-) ~';~~~~ n·;,.~::ta n~:: t x:~~::t:l~::13J> r1:)~ 
.f .. ;s~or ,,f \kt.allography. 

.:\ftt·r :--c·:n~: year~ {)r. I-Ioyt left th:.:: tTniver:;itr to ox~:ept. 
.=: pc~:;it~C!f!. ;::,:-; n:et~liuf';<i~;t ~xith t.ht• c~~ncra1 E.1{~\.'.1Ti~·. Co. <d 

~f~;t~;l<;~;::~1~~:,::~lv1i~:~;~~~~;~i~~.r\:{~·~~~;(!~~~::~~:,~::}:l:;~;;~-~~'
1

'
1

'~-~,:!~
1

l~~:};·: 
::tddit~or: t:> his rcgtda .. r \V<~rk. l)r. I-J> .. y t at thi:-; t~.:r:t· caxricd 

:.:~:~i ;~'2 ::,''~'C,:~_:;:;\., ~n t ~:':,~~ ~~~~"';~, ~:aF};';;::· 2~h ;:·;;: ~;;;,),c· ci~:b;;·~;:;,~~': 

fa.~::~ll~~I~:· :~J~::i:~·~~:i::~1:\i!i:\~: ~:?; :~~:):~5:~!::;;:~. 
a ~~(·:;;.,t;~;~\,,

1

,~ ,:~::::n_:,;_.'):~,~-~i ~_:_:_~-~~-l\.1,;:\~~.' .. --'-,;_:t\
1

1'_~ ••.. <;:~~~~~~~t. and ~uJt}~ ·.::r pf rnany 
t<:chni(.:;l p;~pf:f~: ·'H ·,... . J·I:;y·t J·~ an ins.:.~·;:·atJ~.·n 1n 
;:ou·ng <::ng·i:.H:<:ts. 

Mr. C. E., an.d M.-s, H. J. Asleson ,.-,( Minncapn1i·<, ::\1 inn<:­
~ota :~n~H;nr:.~· ... : tho;: ':·n~~~u.:f:?H~:nt. of t.ht~~.r daug·hteT. Ruth Ger ... 
tn.lde \\•i, to William E. ·:s~:onlow .':36 F. <xf l\l:inn<::q:;:.·di.;.. Hr. 
"{~rGn}:.:!'..V ~s :?~ g·r.::d:la!t- ;)~ :-:-.ha.ttD(·;.: 1n~l:t:·~~·y :;('{!(>()!. 

Ellsworth R, Boyce t'JTJl•l(lye,\ ];~- tit<: \:[i\uF;;ot.< Stat,:: 
Hi~);·\'"•:a .. y l:Jepartrnf;nt v~-a~ f(:cently pr:::Pl•)tt:d ir(;:.n the po:::·: ... 
t :~~~-:. ~_rf pr~::jcct cDgin(~cr t<> d1:;tr1ct rn~·;n::::nance et~: ;:.)n:;.~(:r. H t~ 
ha:--. bt~cr:. ;.:tatiun•~:d :;_t l\fatshaH~ ::v!it1BC~J)t;;.. 

1

17 A. I. Lev·orsen 
A. Irving Levorse.n ;;n>·.hut.;d fwm :.he Schc,<>1 Di Mint:• 

\v·ith the J)e:;~rr:f: of :E.~\L and r.h:·ough a con~hinatisJn of :->hre-\vJ 
judgnlf:nt. :-;.o:..HKl bn~.ine:-:~ .ahiJi:y> and a n1a::v::~lous per:;nna.Uty ha.~. 
adv.anct:d to a po:-:iti(~n '0tb;;~rt.: ht.: i~. recogDiz~~d ~~s 11rr:hahl:y t.h~: 
bc,.t <'>i.l genlogist lll the wodd. 

tJ~hH1 gradu;..~ti;,.:-n, ~lr. LJ:v(>r~.<;n hecan1e ge~;}ogist for the 
(~rr::·;;~nv.,-ct<.">d (:o. oi J\.:{ir.;n(.:~::polis. T'he :s~'n.:t.~ yt·ar, 19·17) :;avl hiHl 
:x~J:~~n:d intc th(:' df~fenst· ~;t Ur:de Sam a~ ;t privat(: in ~.n f:'f;:.:~·; ... 
n~:·.:ring div·j·-;i::~n. I"lt.: cn1t.:rg·td 
1-n•lYl t.lH~ ;u-·nty ;..~:; o. StTgeant­
\lajor 1r.: :\pril~ 1~}19~ and r<:· ... 
tBrncd to indt::~try to \vor"k· fu;.· 
th<: (;ref:n\'\'Ood Co. ;n V·/ir.hita. 
K.albas. Fnwn there \-1r. L.,~v<.">F ... 
Sent ~r..·t·nt tt"..l \\.·Ork f•.)f rtthr;:-;t<.">n 
:~nd (;etzendan'::r at ()kn1 u1:<(·e} 
()ktaho~n~~, "'Shere ho;~ ~.to,y~;:d 
thH">ug1: l ~J23. H~::: ther; hecan:e 
gt'<">1Gg1~t for th<:· (;vpS\-' {)il ('(t., th: I;hi1n:ack Oi1 (\;.,- ;<t TJJha. 
a·nd tl1{· h.:•l<:ptnd!~nt ()i1 H.nd 
G{.tS C..: .. Jn ~:..h:~:~::;~;ion. He .i·~ 
f'.<.'-'' Cm;;,ulting Pd'rokum G<·oi­
ogist fnr tht": ·Tide \~Vater ()il 
(·.r}. nf Tuba. 

\.~\/h~:n th~: ~>.;rnpar:y ff,:: ".-\·h:;,:.h 
h:.:~ \),:a:; r.hit·f ge(~Jogist -..v~ts 
ntt:r_g-ed \vld! anotht:r- tn 19J2, 
:\. i rvi.t:g L{:'\.'nr:~f:n v~·t·lH OlH 

un hi~ :.~v,rn. \Vith ~;CVt'!i p~H-t~ Ph:;t,; f.:)! Bat!-s:-'o:d; 
nl't~ h(: purcha~.f:d ~.:"Hn(· L=!nd 
i:.1 O!.:hhoma and pr<>n'<"kd t(• hr>rr'.i".' rnol':f'Y to ,;ink tht: wd!•. 
T'hty sank 12n oi.} v.:(;11'"' -.. ~·bi<".h havf: rn·o,Juced ~{: rniH;cn h.~:-r~:h 
()f f:igh g:·o.:.l(: :";t1 .:~nd .:~ ::e stilJ ~~r~.~dt;..~in<~, 

~;·inr.e lH: lla.s becotnt u:;,{:::fj<:·ndent~ ~vfr. L-;;v<rr~;en h~l.~ ;,l:-:'\"'Oted 
h:~; tin-:r to fnrthf:r;n,~~- th~~ .i.u:t-rl'st~; of h~s l)re:fc~:~i~H1.. Ht· ha~ 

~;~!~~~),;~ l;~t~;;l;nl~\~~~;~. t'L: ;~~t"~;~~'~.;;~~::v~:;/~~·",':'g~t~{. :u~~t(· irn~ 
a v·.:·inte:· hnn.l~: in ·TuJsa ;.~nd. :=.p~·:n<.l~. h.is sun~ttlcrs "'!~dth his -L1.n:~J~y 
at }:(o: lodge n~ar Er·;:,, H.L ;;,m is coming· to tl:e UniY(·rstty n·:= 
\1 ir:tk='<'>t.a in 19-l 1. 

Donald E, Marshall, E. 'E .. "· rH:•w il: •.:har;::e Gf the mam:-­
f~t('tn:·in::~· ~hvJst~;n ;_;f t.lt(: r-~ahn·;Uyc C<}i~·ate Cc.·rnpan\: ;r: 
]<:T~ey C1ty·. fit: l~. HO\V resid:ng in Srn.:uni·t. ?~--;;\y J<::r~(;~:. 

l.·y)_ 
,_...) 

Lester J, Eck, Ch.E .. i>: 5uperinten,knt and Ch;tf Eng·in<:<:r 
io:· t.h(: ~J?ntH~a.p(1"i.i,~ (;o..~ l...ilht Con~.1,anr and rt:~·;de:i 3.t Y·HO 

\~:,l;n~n:~~:;~n~:~; c~;~~~~Ll:l!;r ~~;;;~::'::i:-i\:~=;y ~:;~ ~~t:.t·~n~I ;;:;l v::·'!~a<~tr: 
r::.n-nht-1~ ;;i th(:'ir :;tudics pubJ~~he~L 

(('unf<~HH!~d :Jn F'a::h· c; .. J; 



ln. the developmenr. of :radio-that 
iruportant inr!uent•e in mofl.~~rn Hi~ 
-Western. El~tr.ie equipment has 
played a big part.. 

llow does 
westtffl ElectriC 

111ake tltis 

b dcast possilJle roa ~~ 

lim·"' are the main routes of tlu:> high quaHty 
Bell Sy~tem Hn~'"' employed in .b.nlMlcastiug 
Sf,r-\·ice.Thtl« netwm·k hroadt•ast" trnvd;o <we.r 
the10c Wll'$~10, 

? • 

The tlum.smuu of mil~s of wire and f'A~Me~ 
tlw poles. t11e .-;onntless ikms of apparatm~ 
were supplied by Western I·:Ie.:tdc, manu~ 
facturer awl purchnsel' for the Bdl Sy8tem. 

T.eleplwnecompa.n:r'cm~lr<ll t~l.fices'liketh'ls 'l'o ket;p the progm.m. at full briliiam:e, 
():Ut>.., W ..-&h"-rn Elel'tr ic f!$jlliN>•~ are loeated Western Elcdrk l'a..:u.nm tubes at "n~ 
at. important dtles. They switch the network peakr station;? amplify the deet:r:kal im· 
program f$.> t!el.ceted ln~ottdf'.a!ltiug stations. .fJUlses with complete fitleHly. 

So, out of the teleplwne art hn,; eome 
much of hroad~~sting'B plan~ TMs np~ 
panttus is m.a.-lt~ hy W e;;tern.l~lcetrl<: with 
the same ekill a11 your Bdl Tdeflhonr~ 

Wesf'ern Electric * * • is back of your 
Bell Telephone sen.1ic-e 



AJ.E.E. Is Adive 
.Hill y,:.:.r;te, ~:;cn;t:;.ry-tr<;.'o;,lHTr ot the A .. LE.E., rep<>rt~ a 

..... !:;.~y gr~od mtn1bersh1p thi~ y~:,t.r. A .. ~. !he L(![J goe:~ ~o pn:~·.-·..;~ 
;he !Deal men,bcr~hip _iu~t paso:r:s a hundn;d. Ti:irty,J!ve have 
pr::~(~s::f:'d f:.;:;.tic:n;3:J rnf::nh~::-r::.hi_p~ and are starting to rec.t·1"'.:·t· their 
'' Eit~·tri({Jl l:.·n-~~t·nr.f.'ri:H:./;> 1n;::.gazitH3, 

\fr:mbe:·,. n£ the /d.E.E. v.·ill he:;.~· \lr. Will::y of t!;e Belt 
Tdeph:me (,-,mp;:ny >p::nk <.>l' th,-: new co:;xial (·.ahk bnwrn: :-J;q, 
t~:~:a.yc~lis ;~!Vi S!eYtt!~ PnirH~ \Vis .. ~~t th<:i~· fir~t rn::~etjng of the 
·~vintcr qn~~rt•::r. 

:\il E.E.\ an: warned to b:·· m: th>• w:;tr-h f:Jr 1{:<: ::mn:.n:s 
appear;<E<: or Ralj•il \\h!ky o£ ;·he. Nonlw .. ·<;:;tern l.k!J ·.i~:;kph;.>n;:, 
Cvn~po,ny. .Ht w.lH g-1:.:e an iUu~tT;1tr:d 'f"i<":·ning h:~:.t:Jn-: .. ;a th~ 
··Coa·K:.a1 Cah.!e/) a pn::d:Jct of e-ugit!-.:>:~ring ingt:EDiry v.;-hid: l~ 
~:~;;r~ir:.g !O dDrninatc ti;c fk:ctricat C(Hnr:runi(ation f:eJd. 

C:ha~rht Sr.r,tt~ yd:.c: ........ ~_,._. ~Jectf:d t.c: thr: :..·.hajrn~:;~.n~hJp of tht~ 
E1::ct.rk<tl Show, is anxi:m> 10 hear !rc;m all E.E.'s wbo wani l<) 

~~:m,:0~;~n~; ~-~~:; w~:,:~~~:,n ;:;:~!' ~~::~~"~~-< ~:1~;,~~r~::;;ir;:~;::: l:;:hi~h;:;:~,~:,, 'i~ ,-~ 
biemial pl:l.. event in t.h,, i.ive·< oi ;;li ;;krt E.E.';:, and Ch<1rlw !:'. 

coniide~!t !ha:.. t1-w ~pr:ng r.~f i<).~-l '.·\ :.H ~.c::: ~1~':: b:.::st ~.hn-..:~· yc.~t 

Ags Present Award 

A.S.C.E to See Movies 
:\{<:s.nh~~.i:~ di the .:\.S.\:·_-E, -~.., .. in ::-.::::: a.t k:_t~t t.-...... !.: ~·no..,·ies durin~ 

th~~ -._..,-~nh:·r ~l.l~anc.~r. S{:hf:da1:·:ct {or th::·ir il;:-;t n-!e.<:.ting:-. a;·~:· plerur(::-:. 
o£ So~;.th _.·\xntTir.a t::ker: by an ~;:ng1nc::-r \'!·"f:•.J ha::-. on-:y n;cer:tJy 
.::etni'r.:::~:J in~n1 th{·ft\ aBd pl(tU1T':O: >:if r!'$0\.··ing e:1rt!nvc·rk t .. ; be 
shc·v;n b;: (;ordor: L1wdeen, (.E. '42. 

Th<· t·b;~~r:t(·r ~~; ;jl~.::~ plann1ng- b~ b:~Y<· :'- ::-.kigf:rlde ~-·:~·:·n:::~tjJr!<: 1n 
}aP.l1;:o,;·y {_'!"!" F~:hnJar:-;. 

l.Ae.S. to Drive for Building 

by t{::: :l. ~~-l,::~i'n;,j~ ::~J.l ~, .. :~;~:Jl!~:~\:1:!;/:~l" d;';! ~:;:r:1:,~:;:;;,,~t :.~c::~ tt;;l~ i ·~::~;·,~';:.':.:~ 
~i;::' :y~:i:.~~~ x:;:11 ;~1; l:; ~li~·,~,''.~;:i';;:~;t:~:\~ ,;:;;: ~;:~ec ;:;;';r. ;J)J;>i .~-~' .~:;:;(;;~a::lt 
T"ht· r!'H'ft5;:.~· \V~ts h•dd !r: tJ::-: lna.in t:Hgin(~cr1nJ~ br:ilding: un ~D..::­
r.t~~:~:b::·r 19. .it -..va:-:. df:::idt~d t:(• (.1,:-.:l.-;. f(,:· 5:.tdi.\·iduat e~•ntri.but~'xn:~ 
-frc-nl a:·~r·G:~a:n1-:~:d e::1gine,.:-::::.,. ·T:_l(: l.:\e.S. wiH 1n~=:.kt~ Ufi ;3.~:y dt:ll(':.t 

it: th:·: -::.;::.:.~:.::-;t.nticn~ up !.(j ~<50. 

F'Hbti-:h:;d !;>.\:: l.bt. D>.u.mbr::·, v;a.> .'> p;m:phkt written by f'n··i. 
h~h:·< :\k\:·r.:r:.::n. et!ii;h·d, ".:\:::ron:iuti:.:-.:::.1 :F:.:."lgirw,.:-ring at>d T!s Nt::::d·, 

~:~;;:,~~:;;;~;:\:~:~i~~;::;~~;::,; ~:::\:~;.:;~~~,~:~:~E.:','f· ii~:::~::5: 
90 

Societl 
A.S.M.E. Starts Drive 

H:.1h }:l.<:<.>L<">n, <:haim.\~Hl •;{ the A.S.\LE. membtr>.hi.p (<)H'.· 

m.ith:<:, will lead an int<~nsi>'t: drin t') inr:n:<J.><: th:; membeni1ip 
•)t t!:<' c\flonesota chapt;;:: r;ntil it {;; :::nc: <:>f th<? .fi-, .. e large-:t ;;tudtt'l 
':hap~<;r~ ;n t.h~: country, ~rhe- l~<:r·.~~nta.~"t: oi tnccha.BicaJ f:n~inr:e;::.-. 
>vho an' memb~~n d !h<' :\.S.M.E. is br h<:k:w that of b;i war. 
when the \!inn;;~.;Gta d:ar,t.er 'Sa:< in !i.fth pbce in the rw.tir.mai 
r·>ting· l>,FJ"D Frstet1 pr,•-:i,1'·t'l ,,£ !h<e soddy, n::;,;ntk :Hat:::! 
t.;;_~t. -~::~v1 :::tnt;t·~:~hi~; -~~ ·;;is .t:;~~~s;~:::~;r~;;~~· socit~ty 1~ th~~ privilege aEd 
.July o:£ '=~',:Cry :-;r:g-in-:.:~er ·· 

Pf;n::-:. arf bein~ sn::de tu havt: a pio.:~un:: of the \(Snnc~uta :.:-.h.1ptf:r 
appear in ;:tn rady i:;SU(: or th:; .l{;:·._,·h{U;,i_<-<lf }5·H{fiH<~t-r·iHg mag:a2iHt:. 

Miner's Shindig Planned 
""f~:•J B<":rqni~t) chalnn.an u.f :ht: t·on~1nitt::t· H:, f:har g\:' !.:f th~~ 

\Iir:n';; Shindig-. atmot.mced that the Shin<hg will h<: he1d :;t t!:,; 
})ycktr:an 1-fotd ::on ~·at:.H{1;3y, F<~hruary l. :Lar::-y t~·~b::rt\ •.:rcht::.,~ 

tra ·~\·.:n play·. 

AIM.£. Gives Luncheon 
St.udt--nl tncrnhcr:; of :.hs: -:\.1.:~.-L E. <.·ve.rc guest~, o-f th<; }\{ :~:·ne·~ 

:--ota ~ectio:.~ of the /\.L~\L E. al a iundlC(;n g·5\:en 5n thf: l}t!i<:>n ·.)~t 
~t\sl::5da:y·, D~:~~~:nlh;:~r 10 ... \t :.h':' h.uKh{:on. ·each :-;~a•icnt -~\'·cs.~ lr:txn~ 
:.bx"<·d tn the ~l:r;r:~he:·~ c~f the parent organi::.ati(,n 

A.S.M. Hears Dr. Harder 
Dr {}'.;\.~ar E. H ank·r. natior;al pn:~~ident c·f tht .. :\nicri<:~u;. S:.::~ 

<:.i:~t.y (jf :(v1et~Js: spc~kc tc n;::~n1bt~r~ aH~! juni<>r El(~rnher~. ~·:;tt: .. 
~.k·nts) ·::f ~h~: ?'·~~n!'th:v;··e::.,t. (~}::a;.·l::·r ~~r th::: /\S\-{ :.::n. the ''Fhy:;ica·: 
).:f-:~tai:urg_y of Be;n·ix:g :cv1 t·tah" ~::.t tb:.:·lr lr:eetin~ on Janna;·y i;) 

~n the Union. Tl.k :a!k foUov\·fd ~::. di.nner nH:t:ti~;g of th:-; S<"g:it-:..5'· 

Lh· . .l.·.LH·th~·:- \V~t~ (':lt:::·t{~d n~::.tlun:.t1 r~n:~:i.Jcrn o:~ th:: t\S_~-{ ~lt it:~ 
(:D;:.>union in Cl:::n:bnd. b:;t (ktobn. He w;.;;; pn.>fe>>Or C·f metal~ 

;;;:•i<r,;~ :.:~ t ;~~~.~-· ~)t~;;r· ;;,? t;: ~ ;,:;.~-~,;;~:'''~~"~:;~:~;;_;/9;1::,, ~ ~,n r!?30
'-\ t 1;;;';. 

pr<:;<:nt time Dr H:x:-d<:.:.· i> the a;.-.;:1:-tant dinTtot· of th;• In,tiw:e. 

n: ,.:,:,/'';:;~;:!~" :;~~1;1~;:,;;.,;;~~; i;:;' ~;;;{ kL~:nt:3!:' 1\_~'!,,~~~,~~:~n~~;;~;~,, ~~:;·: 
..:' ... 1pha Chi 5i~)n~::.~ and n11nv.::ron~; t:":r.hnir.~.l. so:.:-i~:1i~:~•. 

,-\l.s.o on tb:.:· p-:ug:..·;~n: 1!{"(:f(: Bin I·:isenmat;, nati()na1 :?.cC!f:!;~.ry 
oi tl;~;~ .A.~:i-...:::~ .....-..-ho spoke nn Snciety <tC~l\·it;t~:s. a.ad Phii Bral::{·~ 
;~·>.fO .:vrinne~;(•ta fnr:t.haJ.l pJctun:.s, 

. I~r. II~~t:r~v ,s J~:ra~~{·.k. ass~;tant proft·sso1~ •,)f ~n~::taJi<.}~~raph:~·. i_~; 
::n;?.~rn·!.:H~- of !a~: ;..;ort:n-..:r::-:-.t Cnctpter-

Draft Head Speaks to AJCftE. 
Th{:' f:x:;:. !\.LCh, F.. ~:-:<:eting: t.·f the ·!'H:\:v y~~ar -..va.s h~Jd 

_i:muary 9 :W'l \<:;,Hred as ~cl<;;.t <pr:ahT, Cc<L NorFl:HI !). i:>,:aa, 
\Vb<> :-.pnk•::. Ga :.h<" .Jra!t and thr: enginu::r. IJr:;:iag: th~: 1·~~~;~ctir:g 

~'t1 ~;~';' ii2r i;,~:· ;;~~~<::r:;.:;t~~;n:~~tt".~~~~; :fl;~v~~;·~~ ·~~:::~;~\;~~:d·.,~;i "~~~:t1~,;~; ~~;;'~~; 
~h(>\'\·in~: ~;{ a f:hr: ::~r: tbf rt':..~~alruing (>f ru1}h~~L 



Vvebster's Collegiate Dictionary 

Hudson's Eng-ineers' 1v1anual. (new edition) 

Handbook of Chen1istry ond Physics 

Mork's Handbook for }.1echanical EnGineers 
··' 

Standard Handbook for Electrical Engineers 

lvl:errirnan Handbook for Civil Engineers 

Peele Handbook for Mining Engineers 

Perry Handbook for Chemical En;.~ineers 

Urquhart Handbook for Civil Engineers 

V.Jiley Ho:ndbook Series: 
.,..., hbo ' H 'l k -E . . .r ... ,s.!- ~~en anci Joo or ng1neennq 

Fundam.entols 
Kent Handbook for lvlecho:nical Eng-ineers­

Power 

Kent Ho:ndbook for h.1echo:nical :Engineers······· 

$3.50 

2.75 

3.50 

7.00 
7.00 

8.00 

10.00 

6.75 

5.00 

4.00 

5.00 

Desiqn 5.00 
Pender Handbook for Elecirico:l Engineers-

fuwffi sm 
De~~ ,.Jer H Q''"' d-b'- -,,....,k .;:0.[' E' l.~ . ....,tri ,...al Fn C": "'P.AI'"' .:. 11~.~ -~ . t !.:. u'-..1 ·'' .. .:.t::;~_- -'-·~ •. , -.Jl.:.l:. .. _. ;.:-;-· .. 

Cornrnunications 5.00 

- -------------~~--.-.-.-.-.-.-.~~--

Professional Bo .star 
Basement Main Engineering Building 
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tHE 

IN R 
I HIN 

DYCKMAN HOTEl 
February l - 9:00 to 1:00 

Tickets $1.65 

Larry Roberts' Ore hestra 

for Smart Dining 

HOTEl 

1·h!ee Distindhe Res!o.mcm!s 

Music !ot Lunch·2on, Dim1er 
ond SuppH 

famous Blu<: Plate Dinr:.er. 
$1.25 

New Garage 

Spacious New Ballroom <:lnd 
Speci:::tl Rooms for ony of 
your 'Business or Sodol 
Fn.uctions 

RADISSON 

, 

* 
* 
* 

Dr. William Soh I To Speak 
At Chemistry Banquet 

1):·. \\:'jl1joxn Sohl~ of }'tinn{::~ot~: '~·l.in!ng :::s~d ~·Janui<H:ttir~n::~ 
Cr>fnT.~any. h<l:; h<:cn -.::.:'lf:t~ted as gn<:~.t -::pr:aktT HHd l)r. (:. :-~-­
\}ann~ head nf the })epartn!t':nt f,f (:hcrnic~d F .. nt~·!neeriug) a~. 

t;:::;';,:~-,;~~;·''Ta.,;:;~ryt1;1F.'~;;n~!,;~!1(>_\l!~-\:'r·n:;,st:£~'" i~~~t~',':r<>t H~~ll.:::·m~-,,~,~~ 

~:~:::.::~~;~;i'.~::;~·,,~~~:;::~~-~~~tr~;l-:;;:,n.tl;~l.r;-,,.~~;illf{:~:l\~~~:~:~~~<~>1l}.>l:::~a;:;~c<~:; 
The· prog1·an: fc•r U;;:; ,.tnd<?nt--f<h:nlty han<.;ud v..-J!i ai•n ;.ndnd1: 

1~layh~t:~ l:::.tnpc·cnir:g {)Ut~tatlding .i~ers:.:~nalhie:; ()n :.he Sc-h·.X>i 

;?. ,:::,~:~::;·~;~:~~--:;;;'':~~:~1,~E)~r~~~~li~r~,,.:~~::-~:~(·.,:J;~-:~::.,i~ :.:~:,~~~:~:,:::~~,, ~~~~ 
:·i~:~:=:r•t~. (;n th~:1r n:~_pectiv (: :~taff~;. 

c ~~:.":;;'-~~:,;:\'\:f ':,:"~~;~~:,l ''5~~~~~:~;;, ;,;'\ 9i~1 '~:-i,fr':';d ~;~'~;;:;::: 1 ~·~mH -~~~: 
~~j Ch.E. c\.ftt·r -..:~·o·:k-;r1.g io1~ the (;, .. ~~;dr1·.:h I~'!.Jhhf;r Co1nr·any 
:1 )-r:ar ;nFi a h;d·f, ht- ie[t their e;.n:;le;.v to ~:.t<.:·nd the- lfni\'{.:·rsJt,: 

~~~~)gi};;ir;;~i';t ;'~\\';;;,~ t:,u;;~:t:~::;;;;};<.i:! s- lX> ~/;~r:i~~:-~~~t;;·; ; 9\;j:,i :~~::: 
w·itb f)t1pnnt. to v,·o1~~-: in th:;ir e~_.-.: p::rin1:~rH. :~tati(~n at v .. ~ ... ~lrnin~~ton .. 
})c!<n-';~Hf:, hu: h•:: '.:-,:.~=:.s 1at;.;r tra~:~{<.:·rred !<) tht· ;ur:r:.v.ntia nlax:: 

!.i~a:~i:~;~~~· .t~:~·.;:;~::·;: ,,:::::.E::::·::·:;:,;:::.:~;::~~~~::::s~ 
Ler(·~y y·. (;uH.i.t:;..:~ is th(: gdJt~r:::.1 <trr;J.r:g:<:tnent:; d;a nnan for 

th:::·. ho.qquet. l{c 1:- heiHg .assi:::t,:·•:l ~jy l{ennt:t~~ .~;uf:r:~ ;)rcy~~:-:a;n d-,;,:_nnat;: .fnf:n f;_;i:rJSon. nd:d ::!J:<lnnan: an<:t ;-.<:Dhcrt \'v':dm>:-. 
pt:t~bciry ci.lairrn::~;·:. T"ht· h~:nqnt·t ~s ::.,p<.nl:~•:(red hy th:,;· :~tu~k:~::t 
chap:.~:.- o+ :ht· :~nH:ric;u; institnt•:· uf Cherni;.·.ai E!:gintx:r;; ;;nd i:.: 
~n;JpO"tt('d hy the ?~·tinntS!JL·! ~;:u~k·:::n Che;niC'a{ Soc!.ety 

Manganese Production Studied 
By Minnesota Professors 

~~1~;~y:;::~,t~~3~1'ii:2:~;:l~~::~~:;£~~~~::
1

::~,~:~~:.';,'::~~~;:.~~::f~:~~:r,~!<a71~:~()'!':{~l~ 
R~:ycr:;on v~:i11 b::: in dirt~C'.t eh~r:ge cf thr: test~.} and v..:·iH h(; ~b~i:!t<·d 
by r·.:·:;{essor }(, :c. .\·lnntO~B13. of the rh·:pa'!·tr:.H:Bt of Chuniral 
·~~ngin('ering ~n~J Car! ~VVa1Hr{:d. Tl~t. f>n;ject. is :.n-Hh~r tb{; grx:~ 
r:Ta} ·:-:npet·vi:;ion of the LT.n~t.t~d St~rtt""' B:.1rt::<H1 n[ \Jiru:::-., F'jr~t 
~·tt.1di(:~ o.f. t"ht~~<.:· d~:·pt">sib \V~:r•:: ~n~:dt· b.v L>r·. Rey::r::-.{)H and h~~ 
::>·"'=·~oc-iat:~:=-. nndfr th:-: :-.;·(.•rllP?f·f:~t l<e:'.t'arch I--\;:.H;dat!on. 

Faculty Members Win Awards 
Speak at Conventions 

C~r;~: :..~f :he sS' $2.000 fr:Howship~ ·for ~·t·::,earch .in f;q;:aFlc <:.her:.·~­
i~.t::y rc·cer:tl;.: giyen l!)' the I·~. :L duPur:.t d:·:::\~f:n~.C·~H ~ (~u. \':·as 
a\o.;;i:'d(:-d. f(l F~. T ./-..rnold~ .. A .. ::.si~·ta~·}t Proics·..:o..-:-: oi ()r:;anic <"h~·:rn~ 
l':.ry. Tl;i;. g;-aa: w:.ll p:-c·v:f\e Ur. Arnold wi:h '-' Ph. U. r<::'o<~an:L 

· ·l .. 'l~· ~· ,... '3 - ··e ·:.-·· · .. hr·· 'l. ~;-.· ;P ·)~··-- 'f(· · · J\:G~1t! .. :::'•.r!a also r:;-

;~::~~~~:·~<t·;}~-u~·:~·~H~·1~~)t~~:~~f 
1 

<~h~·:-r $~/;{;· (Jt:r!.;~:;~;:.· p<:;:~~radn<. te fdh:·W ~hips. 

: (.;::r:~;l },·;;~;:1;}:;,! \~~,~~~~~in~:::~;·,~;~ ~r :\ ~:: e:;~:~:\1 \~::!tit ;~;-;i c1,'/ ':t;~';;·,,; ~;-~ ~ 
F.t-!:{.i.i! .. : .. ;r" a.t ;.:;·tw {)rk·:ln'-'. l:Jc~·-~:rnb':T 2-S. ·or. PJtet and ::·dL 
L .. L Knth pt(:::.f:nted a ;•o.p~·:r o:)n air Hov\? nt(.~a:;nrenttnts. . .. =\.; thls 
l'H~ettnx1 J)r F. ('. Fn1ry. l:)irecb.~.r G; He: .. ~ear('h ef thr: :\JBrnit·:en: Company d }\;r:r::-ica, i'r•nnr:r ,;ltFkm. ( PL.L\ 1912 i\J:ir:r:t"'ota) o.;i 
the School (}.[ ('1Jcrnistry~ ·was n·!:id~: pn:sid~:nt-t{t-eL 

Tlt':: rnhxri.agc o{ })r. Bl·_y;..·.::~ L .. C5·:~\vfor•i to \!.1:;:~ H.u:.h R:1n~·.y 
l<)nk pia•.:~:: in ~.J:icagc on I)t'.:e:nl;er 21. Fl:.·~t:.:~v,i:ng the cl'n:n:c::Jy 
tht'V 1::£t .£ur a hotk:·,.·ntOOP ·;n ::\·t.v.: Y;..'!rk C1t.-.,.· -.;v}:::Tt- ])r. Crav-.: .. 
f c)r~t pr·.:~;.;::.1t':·d a tJ;q::o::T at t1H: ':S~~·:-rcJpc·:;intn or:. Str~lctnn~ ,_-Jf :~·~ok~ 
cuk:' ;;nd Ag-gn·i;ates oi M(,kculu." <:ntith:cl ··F<.>\-,.,. ('nr:,.ta!Hs 
oi CJr~~-.;1nir ~\"·h·/1\~cuk~ ... 



John H. Kuhlmann 
Associate Professor of Electrical Engineering 

By John Lambert, E.E. ! 41 

~~ MAN'S_ M;\N--with_ a vr_~ic{' ~,nd }~earing _v,·hid: __ ;'_,::,'~ 
ellVY Ot all HH'll----s·; j:;:m d. }•,uhhTl2.loD, }\.$~0(.""'-r. Pn;r<'-"''or of _Elt•(·trka1 Engim~er!ng. H_e ,rch:,,(;:;. :•' 

<:nmm<:nt on the :;_ccu$atwn that ht: was qmtc a lar.:.y' m.HJ, :Ou. 

though his ,;tori.:::. abont people :tnd situation:; han: m~t:k him a 
much-sought ioa,.tnw.stcr. 

He receiw:d his I-LA. from. Vvarthurg C()lkge in !913 ::m<.l beeame 
bt:;.;d ksi-man lor th<: Eb:tric )..fac:hin.;-ry Com pan.':'- . 1 n 1?17, 
;~ fter attending· t.la:;~e::. o.nd con1ph;ting a tht::.:.~. on Gcqg.n w n.; k: 
working full timt, he was award•.:d a H E.E. at the t:nivu::it~· 
of Io-,;:a. In the fall of 1920 ht: came to th~· liniversity c.{ 
1-.{irrrH::'"..;oia as. ;ln in:-:tru::-tcr~ \vhi}e :.:-.nntin:..t;ng· h1~. \,V~)rk ~~s a <":G:l­
sulting s;wda!.ist for tfK Electric .Marhim:ry C>mpany. In 1')21 
ht rtctived his Profe~:~ional :Elr:ctl·i_c;..t1 .Engineer dcgr,:·f -frc::n th(: 
f .. )nlver:.:hv r,f hH"'a. H·,:: ~.pt.'nt the sunHner u.f 1026 Jn S:..·.h~:rH:Tt~:u-Jy 
desig-ning. industrial D.C. machin~ry for G. E. 

I'rof<?s:>or Kuhlmann io an anive nH:mhu of the A.l.E.E. and 
has attcwkd sevcml uatinna1 conventions a;. olli<"ial dekgatc~ irorcs 
this di:>trkt. ln 1929 tins toe,].; him t,-, T<,:.·unto; in 193:; to 
ltk<G<; in 1936 to Pa::ad.tn?.. On thr: latter trip he travc~;t:d 9,0Hil 
tnii.;::-; and ~av\· i:~:ery rnajor engitH-:~~ring project, ;;:nginccring schc:·dJ

1 

and s<."enie ;:p()t in the \V<::;L This induded tht: Grand. C;;.nyur:, 
Boulder Dam, Dry F;<"!b, Grand Coul::::, Gla<."ier and Yo,tmit;: 
Park~, thr: Tea Tong", Honcv.ille Pam, Crater Lakr:, );d!ownom:. 
l'aln Alt<J, Stanf<wd, and U.C.L.A. At U.C.LA. he dmvp::d 
iu for a chat with Spaulding, ihc torn1e.r Minn~:;ota <."O~v.:h. ,·\n­
e-ther of hi,; trip' took him to Flnrida. He h;;:> sn:n n<:ad.v ail 
of t.!-:<? major E.E. -;chno!:< in !h.: Unit<~d Stak: and thinL 
Minnesota ,·ate:; tops. 

He J~)~lks ror~var(~ to 'P<:nding- ;J 'o.l)~~l:(·a! kav<? in Eur;)(W 
'.-vh<~n wmg;; (i!H<;t ttown (>V<~I" there. I·u:; \Vlf<: ha" spent _n,.-,~ 
summer:; thue, hllt he w;;,;. bu".y writing· h:s book and -:snabk to 
a~:conlpany he·r. /\side .f.ro.n: his book

1 
he has \1:rittf~n oxtkk:~ 

for thf:' Electric!~! /{?.·v~{>-;;;.:----artic}es on varuun-l··tu};s-:' re~~ti6ers and 
the ,·akuiation of charao.:kristic' tor ''vnchr()llCtt' mad:inc-. 

Mr. Euhlm;;.nn like-; to 1>Bi1d thing;; and 1ik<:;. to see lh:: 
n1a.chinr:-r.v it.~df ~tt ~'ork~·-<}nce during hi~ f:rst y~ar at Tu·'!va h·.: 
v\'"a~ gi·vea pt::rrni~:-;inn to sec the hydro J•lant lle st~:pped into 
Hu.: unlig-ht<:d room and fell into the R· font wat.;-rh<:ad jw-t C·Wr 

the tllrbine,;. The water was hc>!Jim, aruund hi:n. and a Jn::kv 
kick and g-rab !eft hirn dangling fr(;m the <:nunf~rhalane<: oi ~ 
water gate. He narrowly <:scaped b~commK a :;hn:dde..! t'n2·i­
net-r and says he wouldn't want to try th~ ,;.mw trick again .... 

He lik,::; f~e.hing·, gulf, and photog-raphy---own:; ~n origiu,;l iJ:;;;; ... 

plah: <:a.rnera and hopes :-:.nn!c ck~y to go to 1\.I:::J·~jco w.i:crt· 1~r$ct"-.; 
a;:f; dcn·vn and hu_y ~Ht C.!Cf->;;·n:;i\"•:: t:'lot!e.ns 1nuvjt' c(Hnera. }·fc is 
;.m :dl-ann:t;;l go,x1 felbw and a man mud: rcspe~t<:d hv <'verv 
stHder:t in the: E.E. department, ·· 

1(qu~ (c~ 1941: 

HAVE FUN! 
Attend the 

Union Saturday Night Dances 

-also-

• Twilight 
Dances 

7 5c per couple 

• Square 
Dance 
Instruction 

• Waltz 
Instruction 

fn.quir._· at 13l 
{/ Ji 1~UN r:~gard i.n.g 
en.fir{· j">rt-'gran;. 

Coffman Memorial Union 

A FULl liNE 
OF GAGES 

G~<g<>> are th•:: too"ls tl"wt make it possible to produce 

separate partg in plants 1,000 mile~> ap<.lrt with th<l assur­

ance that they will fit when they me<>t for final as:;embly, 

G.T.D. Gaging SyBt<>ms and "G,T.D. Gre<:nfie!d"" Gages 

are serving every bnmch uf the metal wurking industry; 

speeding p;;oduction, saving time, saving mnney. They can 

always beidentiHed by the fam.ili.ar trade mark :;howu beh.>w. 

GREENFIELD TAP & DIE CORPORATION 
GRUNI'IIU.D, MASSi, 
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for 

that J ~ o/) eW 
f) ra.vt f ~· Q:J ee11ng ... 

[
Let us give you a J 

better haircut 

STADIUM BARBER SHOP 
1ZO Wur>hlnglon Ave, S.E. 

Mrs .. Bryao~s Tea Slaop 
l 005 Luiversity Ave.~ S. E. 

vl.!HY not trec:t 
that special dcde to 
a d.elicious lunch or 
dinner in ou.r rest­
ful dining room? 

Cal! Br. 3572 

WISE ENGINEERS 
E.H~ M1LLER 

.132& 4th t)t. S.E. 
Mmne•swlf•, .'MiM 

MEN 

Preserve Their Notes 
and Reports 

Have MillER 
:Sind your worn books--SO<: 

end up 

Notes o.nd Report~s-Zllc- up 

Themes end Thesea. $1.25 

We offer a complete line 
of 

PIPES and Si\10liiNG TOBACCO 
• 

SCHNEIDER'S 
CAMPUS PHAIMACY 

500 Washington Ave. S, E. 

ALUMNI NOTES CONTINUJ;D 

.. Charles ~· ~i.rt~, C!LF., is :·vltfl lhr: :3-!irH">- Experimdt!al 
>la: 1->n a1 tn<~ L' n!Vi'r:;Jt\· d }·linnt·~ou. The Firths whu live 
~tt :?~~-tO :-::r:~1hur.v :-\. V{:., i .. -tinnf::a.polS~. oxe ve::rv pror:d t.:>f thetr 
ne;'" :;on v;hu i~ ~~J;edulN1 f?_r ~ fuHh~t:k positi'?':. (;f the 1ti:l· 
n<:sc•ta ;;quad ol" 1ol.~<.!. Mr. hrtn has !J<:i::ll a gtlHlwg factc:r m 
r.hf· gn_Y'{\·th of thc a:.:tt, .. r ;,:.haptf:r of Alpha Chi Sigrna for tht~ 
pa:;; !~n year::. 

Mr, L A. Tv€!dt, C.E., and Mrs, Tvedt U>lary Slonnnb, 
'25 E.) "'e livin;r in Memphis. Ttnness<:e 'Nh<:r<: Mr. Tv<:dt i;. 
~~ .P~~;·trn::r of tbt: F. () . . Korsrn{) (on:-::trnctSon Cotn.pa.ny. 

C. Milfon:i Ohon, C. F., ;,nd Cad H. Buetow nn<kr th.: 
!inn "Eud·Jw ;wd Ohc·n"" are doing arrhitt:dnral and (·n~ 
~.:ncering· vvc;rk. cfht~r of!lc.f:~. ;;,rr: ir: St. PauJ) l\.:finnf:;:;,ota. 

Gord.:m J, Bina, C. F., who is living ?lt •l-04 Philippine St., 
'"Taft~ California> i~. \vork.ing in the Pvx::.h~~s:; and Stot-t'~ J)ep:.::.rt~ 
men! oi !h,: Standard Oil Co. of California. IIe is in charge <>i 
5n:;p<:cting of n:a~t:riaJ:; and. :-:.hi.P1);:~g. Th::.::e i.:-: also a \Ir~ .. f->~n~~. 
Hi:; hobby i:; j•ho:ogr:;phy. 

Gordon P. Hollingsworth, Ch.E., n'seartil chenm't lor the 
~\1 :r:r:t~.(>ta ~\.1 }~~inJ~ and ?vlan·:sLH.~.turi~-!g Cr.nr:pany~ ha' a 3X'\V ad·­
t!r,;,;.,; in Detrc,it. I! i;, ll5S VVt'"' :':ix Mik f~(''J.d, Detroit, ).Jkhi~ 

Lt. Lo F. Vobeyda, Mi., i;; stati•.me<.l at Fort \Vini1e!d Sco<t 
:it S~tn Francisco .. Cali:fornj~;,.. 

Belmar E. Han!ion, Mi., ;;;<ks cngin<:er for the F~'.id.>anks­
-:viG~·:-:-e (!Jtnpany of St. :Paul~ ha:~ ju:~t hc·ught a hoo~e in tht~ 
h!ot_k ··.xher~: he has 1ived for tht~ pa~t ft\~\· y{:~=:r:;. ~·fr and ).:{;·~ .. 
i'Lmwn ( Katheril·:<: J mw;, 'J~ Ex.) live at 7-"2. Ea;;t A r!ington 
.. \vf~.~ SL PaHL 

Lt. Robert :R. Burns, .'\(c.E., travdin);1: by car ir•::m C:.:rr.na:k, 
(ahf(~rni:;.~ 1c·r tht-- ~ .. 1khigan~1.tinn(;sota £oothall gatne. ·~sa;; 
marumH·o.l with n:anv t>t.he·r tr~tve!ers by the b!izzanl. T..t 
Burns wiH he ;;bk t;·) judge fm himsdf .nDw· whir.h has the 
Le: ter diruat<::, C;,lifonlia nr Flnrida, f<3r he i;; bting· tr;.;no;­
ftrr~::·d to PeTJ'aco1a. Florida~ v{·ht:re be ·~viH in..;tn.J{~t. at th(: 
!<;;.val Air Station. 

Gordon \V_ Johnson, Ch.L, ha;., l·er.f:ntly heen J.3r01n>Jkd in 
~}t~ :··~n;~·iny ,_-,f thf: .An.l1~;_~;:..~.<H1 11oist and fJcr r :ek (f}H! oan· .... - in 
::)t. f'~H;.1. ·n:,, i:; li\'ing -at tht d;apter hm.:.sr: c·f tht c'hcn~:c;.1 
<'tH,:ineaing fratr:mity, Alpha Chi :3igma. 

Vernon _Skogan, Cl;.F:: wa;. mar:ie_'l,tu Je~<~.:.:; 1:\;;·ker, .:)c!o· 
L{:T 19, He -::-~ v, .. ork1r~g tn :.be n:se;3r<"n L:lf>t~rat(~r;<:s oi thc ~to.x:d­
:~rd. ()i1 C(>Prp;H~y· uf \Vhjting~ Indiana, 

·.Mr. and Mrs. Nicholas Kenjo;~ki, Jr.-sh,-, is the former 
Lc·,:T.1im· Hdle _To!!no:on, '40 H.E ..... wu,: rcu.'ndy m;,rried and 
are rc;,idir:g ;U l.-t-10 Sprnct' Phce, Minn:;ap:;hs. l'vl"r::. K.~ll­
;,_-,;J:i i'; a memlwr <.oi Phi Chi Ddta :;ororitv. 
· Tht we•.lding d Janet Bonkwid;, '42, to. 'Nilliam F, John~ 
!:tOn, is ;ulll(.om;ced by he:· par::nt>, Hr. and Mrs. H~<rolri Hn.n.l<:­
wid; of (fiivi:.. Th<: w~·lding to•.::k plau~ on Pecnnbtr 22. 
}v{is~ Horde .... vich :~. a rnen:.her r}f. E .. a.ppa /\1ph;;~ ~rhf:ta :.;o-:urity. 
;\{r. ruhns•H! i;. ;, lnem!,er d Fda ·Thet;~. Pi arsd Tau Fkt;;, F'i 
fr :::.tt·:·nltJ<:~. '"i"h~: j c•hn~.Gns \;..;·;H li-..n:- in "\V"ihB!ngt~Jn. })e-Lnvare. 

Harry E. Hiil;~trom ;u:d Leland Bachdder h;,v:: a uew ;d­
dro;:ss ~8.1.8 Lc~tn:":)d~~Je i)riV<\ v~~;'"H'!(S lle.i;<ht:;~ ()hio. 



.By Russell Anderson, Ch.E. '43 

'' f-fcli.~'. i.._~· tJH's th::: (~,.)ok~::y· s::h<)oi ?n d ... d~ed th{: 
htrH '11U?.rr·ifJ far ;_>tt./y f~((~O rs.v('eks, 

u r ('.~. ~t i.r," i_:rnue thr r~..~p(:·. 
''Hleff, th(,•xe f.riJt"Uif.f you f<~U!:iht ;;1( f:u·t_i_: to 

Jhi;-:k t.hey ;Jrt ·;;xry good." 
H f·F h .. ._: 'li/~ f ?"/ 
<•:t-f·.; ·,.-U,f,SOa~~d }·,_l.f do·t('n ai th~..· tabk fi:..:t· duy:, afJ<'.' u~H! f~-i(' six 

,.if tJ:.:~u!. 'Th.e·;·; he i·u_q' .~at bark and snrited:'-' 
a.s-.,n£!~...-d. eh tn 
uv<~.', ((JNJ hi.-'\· _,·tift sif!iH{J t/~!Y!'----S:ni£:'ng." 

• • 
A. "What caused the big coUision today?" 
B. "Two motorists after the same pedestrian." 

• • 
George had taken his girl to lunch. As they sat 

d.::;wn she spoke to a nice-looking man at the next 
table. 

"Is that man a friend of yours?" asked George. 
"Yes.'' she replied. 
"Well, whv don't we ask him to join us!" 
''Oh, Geo;ge, this is ;,o sudden,'' cooed the girL 

• • 
At a hu·~v :.:.orner ~lov·:ofc•'\;>,·n~ ;h~; other da:>·~ t.'.-"'-'0 

{•ld tnaids ~and tr·.:n :.;~tlor:~ gnt on a bu~. Then: 
heir:;,; (>llh two scab kit, th~· old maid;. ·<;:.t d•JW!l. 
rt-n~-ev{~r." ln .1 f~~<,\' rninute=') one :-;aitor 1c?.nr:d 0\'(:f 

ax:d ~-hiStx·.n~d to thr: othr:r ,;}.i1or. 
(hw of the <.>ld maid:: overheard t.h<~ talk and 

fH'GB1ptly warnt:~J her cotr:pani(1n, 
In a little winh:. the n1aids rose to ]eave~ but y~·r> 

eantiou~1y hacked d<:,wn the ai~d'::----a.H thf: v,.-J:lJe facing 
i.he >·;;Xk>r•. 

'I'hrn .. as thev :.dh~htcd, th~: :~t:cund rna!d ~a!ti tu 
tht· .fu:;i, '''Nhy -did v;m wani. to hack dPwn tk 'Ji,;1e~'" 

"We!l> rq.:licd th.e lir;;!, "l overhead that. •m(' sailor 
:;ay \(: the ofhu. 'Lft';., p;lh tht o\d maid>' ;;,;;!(·< a>. 
:;c.on ~1::.., they get u~·-!" 

• 
HD~n1."t y;,:~u t~v<:r· gt;i TinHT.:ir aud Jack r.r~n-fn::.ed t~ 
.. y,,.,,, Mother, I l"d Jimm;e rnnfn,.cd one night :md Jack u,,. 

lkXt.n 

• 
A gentkmiln in the optical business was in­

structing hh l>On in the technique of edging a fair 
and honest price out of a customer-

He ~>aid, ''Son, after yon have fitted glasses to a 
c.nstomer and the cust<.Jmer asks, 'What's the 
charge?' you say~ 'The charge il> ten dollars.' 

"Then you pause and watch for the flinch. 1f 
the cu>-~tomer doesn't flinch, you say: 'That's for 
the frames; the lenses will be another ten dol­
lars.'" 

"Then you p;mse <'~iiai.n, but this time just slight~ 
Jy, and again and watch for the flinch." 

"If the customer dnesn't flinch, yon say: 'Each.' " 

• • 
! w::ui-rer · ··How in the '.-vod·J do :you .:nak{~ 3. go of ihir:.1:'~-~ at 

at!. ;.n"' 

Swreb:eper: "Yon :i:::: that [elh.w there' \'\'ell, he w<ii'l·c< 
for fH{" and l cat/t pay hin1; ·so in tv.?o .:re;,.r~ h':: get:~ dw sto.n~. 
Then I W'lrk f<;r him till l ;;et it h;Jck." 

For Your Finer Recordings 
• L.--)n£!0r .Pl:-xy-l.:ock Tirr-:(:: 
• B0tl0r fn-:•.{\:Sr:::y 

it N:::· Drying Ou.t 

LARGEST STOCK IN CITIES 
AT 

LEW BONN'S 

$ave $ave $ave 
on your 

SCHOOL SUPPLIES 

ART SUPPLIES 

STATIONERY 

GREETING CARDS 

CME 
PRiNTING AND STATIONERY CO . 
421 14th Ave, S£. Gl. 7933 

Eating away /rom home? 
Try c:ne of our delicious 
LUNCH.ES or DU\fN.ER.S 

Sunday Dinner 12:00 to 2:30 
/.}:·~:F 1..vah vo11.r frifn·;ds in rl?e pri·;);J( \f of 

<-.u.,. .. upst£lirx diin'!!f? ·Yf.i('IIL ... 

Pagoda Tea Room 
505 Washington .Ave. S. E. 

GL 1518 

THE 

Univt~rsity of ~linnesnta Theatre 
announces a 

speda:cular production of 
GEORGE BERNARD SHAW'S 

wittiest satire comedy 

1\ndrucles and the Linn. 
January 23, 24, 25, 27, 28-3:30 p.m • 

Music Hail on Ca:rnpu.s 
'flt:k<>t~;: 1 Hl Muak Hall. T echno-1oq Office 

Downtown Ticke! Ofl.ice. Minnecrp!>Hs 
Field Schlick'll, St. Pmt1 

9.5 
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Where to Eat When 

You Can l<"ind 

e t~xc~t.·Uent food 

e 't'nried n1.enu 

e ~ongeniaJ. atnaOSJJbert." 

e rt~ast•nable priees 

AT THE 

. . 

STl\DIUM l:AFE 
OAK AND WASHINGTON S. E. 

Iv1EET YDUH FRIEN.JJS 

al 

BRIDGEMAN'S 
Fountain Service-Sandwiehes 

Cor.nr~r 4th SL and 14th Ave. S. E. 

Rb~ters .:·ve1·ywhrre prefer TROJAN HEAD­
ACHELESS SAFETY dynamite. 

Bbstt-rs alw;w~ I('d fine when thev blast with 
TRCiJAN-----thec~~- are no phy;,,ic;-,l torm~nt;, .. 

There is no irritatiw~ nitrog1ycf)rin in TROJAN 
to 9.>s;-::.il the heart, disturb the dige:;tion. nag on the 
nerves or n:u.ke the head Lhroh. 

It\ 9. pkas;wt, comfortable v,-ay to b1a$t with 
this :-akr dynamite that i:; not sensiti:ve tn shocks and 
pr:;. 

You'll feel beH<:-r bla~ting with TROJAN. 

S. R. BO\VEN 
Manufacturers' Distribnwr 

EXPLOSIVES 
¥>l»<>na, ~ll»n. 

~:~,-,x !Sl 
M"'""'' CHy, Ia. 

Box ~5 

Wit 
or 

WIT OUT 

Marvin Diers M.E.B. '42. Arthur Templin E.E. '41 

.. :\ t:(:\vly tn<trrit::d. C~1nph.~. on a honeynloon pat up at a ~ky ... 
~,:npcr hot<.J. Th br.idegroom fdt indispo::ed ;;nd the brkk :;aid 
;.hr: wonh! ;;lip oilt and do >< little sh{•pping. In dne time she 
n:tttmed and tril'_pt:d blithely Hf> to her r<.>om a little awed by the 
number o:f dnon that iooked aiike. l-Jnt she WilS 'mre n.f her 
<.>wn and tapped gcr:t!y on the -pan<'L 

"l'm hack, hunf:y! l .. d me in~, ;;h<: whispered. No amwer. 
"Honey, ho!Wy! J:t's ~.hbd. L:;t me i.n1" 

Thne was siler:n_, for :<eYNal seco-nds. Then a man's vok<:. 
eo!<! :md hlH nt dignity. c;ma: frum the nthu ;;ide of !h<c: dot>r 

''\bdam, thi' is lX>\ a heehiv,:, it.'s ;; h;;thromn/' 

* * "' 

"Mary, did I see you ki!;sing that policeman in 
the kitchen? I'm amazed at you,'' 

"Well, mum, it'lS against the law to r<:5ist an of­
-ficer!' 

/\. wnrnan -...vrl:..., tf::~tr:vnu~ l{! h!~ha1 ( <.d her ~t•n. ;;.nd :;:;.vore. that 
he Y.·orkul ou a bnn <:·.,.,,--,:_nee he was b<>::n. -

The lawyer >.aid, "You assert that your s<m ha;, wnrked on a 

''l do." 
"VVhat did h;; de:- tli<~ ftr:ot yc;,.r ?"' 
··_!-{;; mi1h:d." 

Said one glow-worm to the other, "When ynu 
gt.•tta glow, you gotta glow!' 

'!T:.e pnrnp:.:~us !udgc g.1;:;.r<?d stt:rnly ovt~r hi:-!- ~·~;t:(:tack .. ~ ~!f_ th~ 
<attcn:ri pri!inn<::r wh<.> h;;d heen rJ.rag·ged hdon; thr; bar of juo;tic:: 
on a ;;hargt' of vagrancy. 

01-l~.vr: y•;u t~:er earned a dc:l1a.r in y;_rur h-fe ?n he asked i.n 

''"'les yvnr hu1:or~" \vas th~ r~sJ){iB:;(:~ "~r voted for you k~s: 
eh:o:.:!l(•n.n 

* * * 
A Scotchman's wife wa5 dying. Calling her husband 

t.o the bedside, she said, "John, I know you dinna like 
Aunt Jane-t bllt you'll let h-er ride with you in the 
carriage tn the funeral?'' 

The husband, mu.;;h moved, answered, ''I'll do H for 
y•.Ju, Maggie, but h'11 s-poil my day!' 



Why Engineering Students Need "The Story of 

SUPERFINISH 
, , 

THE RELATION OF LUBRICATION AND METALLURGY TO SURFACE FINISH 
THE STORY OF SUPERFINISH is of great MDV/N~ ~-/'777~')- ~r,.,not•l,qRy 
vru:ue in a~y industry where precision or lubri~ n'l.M-'~/;f;.·/··· ./ .. ~.~~.'_',:x'"-_,::;::..?(2-_~_ ....... ·-:J?. 'fiJ.M:J 
c<rtion are nnportant No matter whether your /./;f~~~ 'W.--\ 
luiu.:re connect,ion ~ith such an ln:dustry will ('-~. · -~~~k~\:¥/' )f;.Mt>RNO 
~e m the engmee.nng, ma:nufac_turmg, execu- ··....... . ·.:·~~' \::,; -- 7'1/.MS 

1l_ve, sales o: serVIce bran~h. Uus comp:rehe~- ; . :~~./ ~;:: ..... ··1 
srve book wtH be of great mte:rest and beneflt v/ '··-". \ \.. /~_./ ...-· 'I 
t 

. . . I o ymt. .· .· .· .// / 
This great hook of 684 pages and 720 illustro:- -...._gfse;.~;i,,../ 
tions is the first book of its kind to be published 
in the entire world, It is em authentic de· 
scription of all phases of metallic machined 
surfaces. The following condensed schedule 
only partially shows the wide scope of sub· 
jed n:u:ttter. 

THE STORY 
of 

SUPERFINISH 
by 

ARTHUR M. SWIGERT, Jr. 

CONTENTS 

1-lutrod.u diem. 

2-!he Imporl>:m.ca of Sutfc.ce Finish 

l'l····The Baghming of Superlinish 

4--The Reasong for S•.lrfnc<.? Finish 

5-Surinc<:> Finish Nomendatme 

S····1'·1ec.sur!1tg Snrl<.:\ce Finishes 

'l-Mcchi!ted Sudoce Finish 
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The theoty of the hydrodynamic oil wedge effect ior bear· 
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w;,N·~ hcrv~~ re:::-1-::-~b . ..-t-~d y:.:·~;r .be .. :)~\: 'Tb~-:: St:.):y (-:i Sup~dinis}/ or.cd were very 

rr:.clch sur;-:ri~t"~d (.tt 1he: ~~ve:::lth :.:f ln.iotrr;.:::dicn abo·u:. fJni::::h v.:bich this book 
c·::;._~1.to~n·$. So io.r ~J:~ l .kr:ow ~her::: j_s no other bc:,::;k. (}1JCJlk;_'n}e ·whif.:h give~--; 
up-to-d~.-;tf:. p:::-J•.:;tic-:::.1 ir.:fc;JT::o.ti:.:rr; on sutfoce hni~h. 

'·'H qiv·..::~~ rr;.r: grsc:.t plefJ.3~J.?0 t(J ~-e .. lie·w ·this b::)r;.k ond io recorr:mend l~ 
very ;~trcYJ91Y to o·dr n·:ert:beJs. 
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STOP THIEf! 
-~ . .;r -'" . :\.~and or u:.r cnmmals ca?.n:) tonger BCHFr ~·1-,.-, . 1 .• ' . 

hope that had radw \Veather wdi UKrease 
l . ' ,. l • !' t w;r cHMk'CS ot a u:etawav l)'' gumtmnu: HD po 1ce 

radio. A tmuspheri~ distu;·ba;:tc~:s, igni t~on ·noises, 
s'Tt-'"'_,__ car intt•rfe~·-·r•('(·'------iP r.,.._·t "11 th'"' ~~.,--(-''"'t-:n,_, '-' ._. '1./0,. "'" _,_ .._, ·'• .... • · •" . .1. {0 . ,. . .._ A$. .... . ~ "'"-· .-'t-' .: .. ).: 

devils that plagu~~ the iif-;_, of radio polic-e practically 
disapp.::.ar with the introduction of frequency­
rnodu!ation, the nr:>v method of broa.ckasring 
deve!op~d h~· .Major E. H. Annstrong. Sevcr~-tl two~ 
w;rv F1\I instalLuions have alr<~adv h~en mad<?. 
On~- of ::he first was in Dougbs Cout~t~·, Nebra.ska, 
which recentir insmtled <l number of G-E rrans-­
rnirters ~tnd n-;ceiver:~ . 

. :\mong those responsible for many of the G-F 
devdonments which have n<ad~ tv,·o~wav Fl\1 pos­
si>)lf· .,~." } R \Veir rH_;;"" l:.loh.: ',,,\ ~>1d H- 1:} 
,_ '- . ..... ~... .... " • ~ \ ..... ~J'-• - - • ,· > ""}} ;.\.# < • 

Thornas (Harvard, ':25)~transmitt~r engineers; 
and W. C. \Vhite (Cohlmbi>t, 'I2) and K. C De-­
\Valt (_iowa, ':27)-----vanwm tuht engineer::~. 

GREASED LJGHTNJNG 

T !-II I~Tf-.-~)NE jmndr_~d r.e~olutions a minut<·. 
lS hghtnmg ta.st :tii_ ngi1t. But wh(-;n a 

bearing revolvinU' at that sne~d maku; more nc)ise 
th;m a- boiler fa.~tory and .co;tsts to a stop in T 2 

seconds1 then it\ time to bok for a. good lubricant. 

GENERAL 

Ther<~'::~ a tatch though; the bearing is a p;tl't nf an 
x-nty tube and oper<.lt.e::; in :t high vacuum.The 
tendc:ncy of oil and gre:tse to vaporize und~r these 
conditions makes it impossible to use ordinary 
lubricants. 

So G. F. X-Ray Corpnnttinn <~ngineers :\de<: 
(Oregon St;tte, '29), Fil.mer (Armour Tech, '.V }, 
and \Vilson (College of Emporia, '3 r) set to <-York 
~~nd developed a new lubricant~bar\um. \Vhen a 
thin il1m uf this metal was :tpplied tu rhe h~aring, 
ir~ spet'd rose to over 3Y-"".) rpm, the noise of 
op~mtion was n-;ateriail)'' redttcedJ and the coasting 
time. \Va:> increased to eight minuks. 

The hene:fit of these 'i'"Olm~ mo1's research is nor 
Iitnired to the x-ray ti~Jd aLne, for th!:r findings 
will apply e.qually ·.veli in a.H cases when:: rotating 
device.::: operate in :t Fn.cuum, 

GARGANTUAN GARAG£ 
II '!:) , .. l' 'l . ..r.' !". 1 . . ' }unmg.r.on . "\al roact onH.:l<tls wou. u g-1v~ t 1<:.1r 

permission, 'lOU could drive their Twin 
/~pll~Ts into the' newe:>t kiln of the Perrnanente 
cernen t n1il! in Callfomia and stiil h~we enough 
room left ovt~r for a large fr(~!gh t car. 

This n:nKnt kiln, on<: of the largest pieces (>f 
rotating rnachinery in industry, rneasur~s 450 by 
lof feet. lt will be used in furnishing 6,c:oo,(:l<'_v.) 
harrds of cement f;w th<~ cunstruction of Shasta 
Dam, 

The kiln will be drive.n by a :loc--hp G-E motor­
the brgest ever huilt for this purpose and repre­
~en ring an innovation !n design as w-e]) as size. 

The big mor:or WitS tested hy young engineering 
college graduat<~s taking the General Ekcttic Test 
Course at Schenectady. 

ELECTRI 





BUSINESS 

q ELSE o.re "lvbbilizo.ticn Davs· · ±or a11 
Business as it ho.rrnonizes its acti'_Iities 
with the Nationrrl Defense ?roqram. All 
pcssibL~ ma:n power and resources are 
111act€~ a.vcrilr1l)le to z-)ur Courrtr~r c):S it 
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OW ctlstomers intelb;:;ent!y. Adjustrnents in our 
orq::mizdion nnd metb.ods are quickly mad.e to 

VIe are fully rncbibzed to serve you! 
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NIGHT BASESAU 
Sii. ma.jor f<·x..;;l}t:: !~oiks }i~Yc h<",_:n <"'{uir.p(-1! 
l;y \V~stil:o.gfwv:-.o i•:t)' >l:;;-ht L~sd.>alL ):;;:r-.b 
cf ~:h1::.;~ ~'S-t<>W<:!'" in~trtH.J1),>l!~ <!·~¥dUf>S 
a~pro~i.ma.tdy th·: f<~H<•\ving !l!ti<Hmt vf }:i~~ht _,. 
1.. !$i>~~l~YJ C.:o..otlh pm\"<:r 

2:, l{){~,fJ{K3.!~0:) C:~!ldk f}(fW0:' 

3, z.m:;_.(l{x1 C•<~dl& J>owor 

4, 210.U(X\(XP.} Ca:<d)•) s:•1)Y,.t;:t 

~~~::I~~;~:<t~t..,. 3~~·:.:!~~:;;~"~:;: ~~~:~;!(6;~~-rna.wp 
1.. h :rr~>Y~<l!'-~ n•>:rm:tt ·hytigh: !v: d.s.~6 ~ 

.:;·,>n:t"t.'-', (o{f{.;t:o} ''All ia('t<}'l:-!.6. 

2:,. :::t ia.~~a:!rtt<·:-~ o>:-:;:1.;.;:~1 Jiag-rMsil'!. vf. dif· 
fk:slt p~!hoiogi<,?.! l!{lCvl}f:;,;>:~·. 

3., Jt 'I-;Bls m:>:.f(}'~!'g.::S.5}i~.iJlS J,o,'!:h )}h)'o}Vi,(o~t)~ 
:::td(Mit>a, 

4~ lt ext(in:!e. tJn:: .:::<~~ o! g.:J:'W'S.}' h~<H:<•:;)&. 

'rH£ ArOM SMASHER 
Th~ ~~~m YU-t.:.n ;:~:::n ~ma.sh~r iu !lw 
w·~fJnr,h•)):!-)'} n ... )Qo-t:JU"~h L~h!"!rat<•tk·!'; h. t!s<:a 
p:h:<:!p~n: .for-: 

1~ T<:.$th1g ~!;;~ t!'v.--:He. :--•i:({<O~th of mdtd .• 
2.. &r.:.:-\-::m!:tg tho:- i:m~!l.Ct vi ptoj{,}:dl~..;. 
3~ Co1lfh<-tl:o~-: th·x~c~tk~l resecss::(>h in mJ· 

d<•;u· f•.hy~ic9, 

4~ Prw.,•i<:~;;.g l:i;:b··~dt{•.g~ h~am for d>!<·p 
x,~:1.9i1>g. 

tONGI:ST lltECrRIC STAIRWAY 
T~·-:- )'>:-!<l.S :1~!"! \\."~·-:ti:~~:-J}:::{-:;{~ ·~::g-;,)l-!(")"•::1 O.Ql: 

lt:L~:~,.;,~;:~;:; !!~:~:~~" ~:~r:~::::x,;~::,.l::~,~ 
2~ 1"::-tc•.-:; .. ))·t J•:!.s:;i:'.f!p:r~ !:·1 tl1~ top <•i tht:, 

l~.mpite ;:.;w.te- Ht,H£l;q~, 

3. c~-rrr ~hv~>f!~·re; b~m n!){t{' t<· n::<•{' )n 
M.:u::l'.·; B:~s:·r::bm•.f•t 3~·-n~. 

4.. 1s-~!"13f!{H"t \t1<•dd'-:: f.J}J' .,.·(·Ji:v:~ tU th~ 
b>3idt:· 1)$ 50 ... ~ J~(:'.d~y:.1~r~. 

THE LARGEST TELESCOPe 

;;;:(< ztt:~?~~~~/~:;:~::.}D_:b·H;f~·( !~:h:~~a~:f~~n1~ 
n-.~~,· b-<:-ing .e:s-o:·t<·-~l: 

1- O:s Mt. f<:>~Nn.:u·: C~H£c.;:a~;: . 
2~ {)}: B~~-r :,lf!!mtahl, N.n·; Yc·•"-· 
3~ On 5,:-a.}.:<tY H<-:-td, ]\'m:::..:<·k.r;:L 

4.. 0:~ .} l:t•>m:::\tc•. "in .~b::-:d<'~t,·Hoqi,l:tm. 
W'.l::-shin~t(H"/.. 

THE riME CAPSVl.E 
'fho:: W~stin:-::hov:-::(< Tim;:. Cop:-.Q; ... ) bu:-ied ~">n 
dtt:· x(t<· •>f th~ N•~w ·fvJ·k. W.;.)·t(:.'i) !<~X! 
e:o:.a~in.s: 

1... Vo·d.c·~~ :f'~o!>.a~ iox voh·<····-~~\{ l''J~v;~, 
2- A >··x·.·n··1 v.f (:ooto:;r:rr .. )r.:J)' {':.dHu~iv.o, 
3.. .-'\i}h>ztapl:~ ::: ..:-d<·briti-:-3 -who v{Q1:P-d 1ho:: 

N< Y. W<:.•dd's fair. 4, i~~!~~(o;~~ :~t f~~~<:.·~:w!~~~:::t2 ~~~,~:;~:~~;.;:•.l 

Just a Word 
Ilefore You Begin 

Here's an opportunity to test your 
knowledge of deetrkity and meas­
ure yonr familiarity with impor­
tant developm<"nts m the field of 
:OClCI!CC, 

Optional answers are provided 
for e;lch of the ~ix :;ituatim;:; illns· 
trated at the left. Your task is to 
select the one that's corret!. So that 
there'll he no temptation to peek. 
the ans"''ers are printed below, up· 
:;ide down. 

If yon get four ·OUt of six eorrect 
y(>ur knowledge of electricity 11; 

average, Five out of six is good. Jf 
you chalk up a perfect score the 
da~s ought to vote you "most likely 
to succeed," 

* ANSWERS * 



Authors 
1 nt· ;xr:·:.r.k ,)~; ekdrnn raJc-n,:>cc·p(·;: i,, wri.Hu:. by Otto H .. 

Schn1itt, ir1stn~etur .~n pl!r~·ics ;~nd 'l/.fnln::~y. ?~tr. SthrniU. i:~ 
a_:t ;:dqn:nw"' n.f \·\.'a~;{dr:gton l)n.i.:.·~·:r:~h:·/, St. 
L)l.:i;., where he rt~r<.~;,,,·<.! hi·; Ph. D. i~-, l!}J6 
l-r~: then jntHTH:'yt~t1 t~:: r:nglitrHi \'~:h~·~r~-~ he t:n­
gag{~:_l in rc:;can:h in h~n·-1lhysi::-.s :~t th.e tT:t1vt·r~ 
~it;. C:.O::·:t~:g<:! I .. (~nd.:.::!\ 1n~.do;:~r l'fn}fe·~·::o: A ... \.-'. 
l{dL ~\Jr. Sch:-ni!t h::ft -Er::-~}and it: !h~-. ~n~nrner 

~:~',;~~;:;; \~-11,1,:' -~'~;;n~;I:~~:;~ It~~l~,;1(;~ ~:t;'lHi1 cu~\~~~ 
~·ef:x:'~ti u.f ;ht.· ~.hip~s ~r:Jthor1f'i:;_::-; ~<) g.iv(: fJUt 

th~'.?{·s co•t<..:(:rni:.tg \Var devt~lopn1ent:;, Lh~ter~ 
f:t!s:.:;;':.1 to kn•rv{ ·':·d::.H v\'h.~ going on~ .hr: con·· 

:~:;~e:: /'l\i'}~.;;:;l~~~; ~:,'~~1,;: ·,~il~~:~~"~,;~l~ ~~;',Jn;~,~~~~::t 
Tl:(' r<>t:l:· wa:; tL;t he got ;!l1 t.hr: m:w,; ''l:c•l ;>ff HH: win:." 

!!l<~~,c~d~~'\~~~,el~!t '~~:;d~\;{:3 •:;;~<:: 'J!~_~'.::;:'<,')i\~;/ ,,;~;t,;;,:>cc·;;., ;-~;;:s'':!~';;;.: 
; ~~:t';} :~i'~:;~ \~';r:~~: t;',~:,:'.'\;~~~' ~>~ ~oi~:-~-~;·w~.·:~\~ 
!ov.:ard in·:pt·on•ol pi<.:;urc-. \Vitll jac-k, ph<>­
h.::.:~-=<~phy is a hohhy, at:d h~; tnak<:~. ~=:. ·\·alu;::.bic 
munhu nf thi: ilhHtation:; -;t;;f{. Tb<: Dt· 
cud,:r an·l Jannary u.vE-r p1c-tnru. an: ·;am·· 
p!t:" ::f hi' \\·c·rk. i:!cid:;ntallv, that :loubk 
r:!Ter.t o<: f.{;.,; J ar:~1~Hy pi{:tun: v,:;i·S ar.: ; ... t\~.;;.ide.nt) 
but i; dl<>w> that. t'\TB wh::·n _hck makes a 
.:ni:~t.a1.:<:, :.:~: d(·~::; {;, g·(_;od job, S:. ... c..uting is an ... 
otht!~ of hi'"' ln:.crf:~.ts: h<~ 1~ 2Sl :E;3.~~·1<: Scout 
t.r::.l ;;_ J unic·r ;\'.,.istant Scont:<n~t;·r. ] ad<. 
<alb ~i~~<:p:ng .. :\rneriGl~:~ g!·{·att.•:st ind.not· ~port 

ann s:?~Y~ t!i.s ~~r:·1hi:inr: :.~ to harv<~S1 c·t·utur~.: plants. Hov .. 't-:ver~ 
h(:~·H rrnbah1y Hl:lkc a S•.::od ch·ctric~=:.J t:ngineer. 

'' xr;ldn;>.t<~ f;~l'i:\:t r:;;. 1:;~g::~~l~;;, ;--:;,J;:~i'i~'Y,/:·r:~~-r;;~;>l~~nr~;:~·:; 
:~·fcC(·ol g·r a.d1~at(:d frr~r.:.l St. ThoiBas CcH:.:"'g(: 
in !9.)6 'Xit.h a. B.S. degJT<: :<r::.\ r.h<:n GH>:.e lC'· 
\:G.:.H:~::i<:t<~ to (;atn his .?\·LS, dt:g-rfe. r·.r\)n! 19J<.l 
to 19.%~ hf: ~fr'i<":{l ~!:; a tfach:ng ~~::.~i~.tvnt in 
ch<:mi::try ;)t S;. Ti::::n:a>.. L:,;l ,vntr. b: 
-...~;ork::·d <)r: a pa·rt··t~~-:1C b:t;;is -.,~·;tt; th<: -~dinr:e­
:=:<">t.a ~-Jlnit;g· C·). ir: th:.:·. t;;.r~:'; resf:h.rd.l Jahnta­
tc~ry. ?vf,~Cn:;l. ~-;: ~·t-ry ~1;11cb .int:.::r:::: .. h:d in 
n~U.><T <:hnm~:tr\· ;;td h~h pn:;.ent.ed ;; paper 
c~n ~:")"Ptht·uc n.lhb<::: td th::· (h·gan~c (~ht":r:-~i:.:try 
S!:Pt~n;u· \>.,/he:.~ }E:\ rH.It at ~,-~·c·~rk 1n th(: 
L?,bor~~to~·y~ \~c.C:..~ul. ~ni;..Jn "bt· "f.:::~snd at thr: 

ho;:.:}~r;g a·:ir:y:=., hf}:.vl-;s:g· 1H·:i~tg hi~ fa· .. :or~.;( ~.pGrt. 

Profeswr Forre:st E. Miller. !\:o:.;:,:-;J.nt Proks~:ot d Mak~ 
r·!;sJs ~_.f }:·:.ng~iH.:erln~;, j~ t.h(: a.nti·:·.)t o£ <El ;nfonn~H.iv<:· ~~.::tid<~ on 
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!lv-: hydra!sli(: J.n·t"~:·.;. Prc·.£c~;:;o.r t~fiHt~· ~~radn· 
<.ttf~!J frr~r;1. J .. ;,_va, Sta~c Ur:ivr:f~.i:v in Ji}17 aBd 

i :::c·(· d :>. ": tu :;.:-: :::n n·,;) ny d n; f __ l{·_'{;',-_: •" -~,·\,y_.,~d.' "la:lt-;nt•;,
1
• 

::o1u.nttTr..; art: :(;;.cir!g "tc1d;~~'/. ~ n · -~~ 
a .. i\;·;.;:::t~ troir:Sng t3.f!1l) and 1aJ·:~5· ·..:;J/· .. v se::·;:i{:f: 
~n FtaJ.KL ()n h~~- r<:t:xrn fr~;$;.1 abroad. ht· 

~:~::::'':\,~;~~';( '' t,;~;;l:, ')'1: 1 'r:~;;a,\::~~d!;c,.;~,.P'';i;;,;,\~)/~ 
T'to({.:'S~.o:: :vJ iiJ0r ::tc·.qn~t{·d hi:-> \'fast~~::>:-; de~rn:~: 

~:~. ~l,;n:~,_:[:::~~~ '~:;d ~;f~;.~'-';~ ;"~:;;;;l;~:;','l (~ki~;:,~~:~~:: 
Fe.;,· .,:_;ort an<i n:!<t:,,.:_ion. Prc·f>·•·'.;;c:r ::'vlil1G 
iik(·s fi-=hintL ;3nd hL also tr:_lu:··~. ~=:. ~~·.·od g-aa;e 
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AN EDITORIAL 

Mr. LegislflffJr 
,.... S 'THE AL1Fl1\JPORT/" XT LIST 
(--~--. of approprirt!ions which the. gov-· 

l...J cmor approved. 1h· ahsent:e ot om~ 
:ikm i.n particular stwck ;l nott• of sorrow in 
more than one engineer'\ heart. That ii(~m 

represents the dream and vision and hopt· 
and ideal of t\YO decade:.< of M.E.'s-and more 
recently, ih· Aero F..'$······a new }:fechanical 
:wd Acr(}naui!ca1 Engineering building. 

T(> say thai the pres(·nt tvl E. building is 
dangerous, inadequatto, and an! iqnated ·would 
be merely lXJring repetition. Every swdent of 
ihe i.nstituk kn{)v.:~. this as did every srudent 
ten years ago. Th·~ r)nly change is that the 
degree of danger and inadeqnacy has in­
cn:ascd ab.rm:ingly to a p<)int where contin­
ued use coa!d he c·omp;l.red in learning to skate 
vlith a hottk nf nitrogl}T<-rim: in nne hip 
pocket; sirnply ;::.sking for tronbk. This v;iU 

not sc·ern . such a tremenduu" ov:::rsbrernent 
when nne rnnsiders the comparative desira­
bility {>f being hlown tn .~hreds or burned 
to death. 

~:\ ridiculous comparison :·------normally ye~. 

but not so ridiculous <-vhen one consid<~rs that 
the building is of such design and materia! 
dn! fire due to any one of a score of possibk 
causes couk! spread so rapidly that ~.tw.knts 

in the k:_:.;ement or locker-rooms wouk1. bum 
-.vith !e:':' chan<·e 10 escape 1han the rab 
/\ trifle gruesome perhaps. but a trwh wbi,:h 
Gm be verified by the state Fire Ivbrsh:d'., 
report. or by actu:d insp(;ctinn. 

Le! u~.; suppose for illustntive purposes that 
th(~ building were nnt the fin:trap that it is. 
Then, our only complaint wou!d be that in, 
creased u1rol1m<~nt and the n~cent inaugura·· 
li,>n nf ddense training cu!lrst•s 1nve ~o s(·· 
verely taxed dass room h.ciliti(~" that it ma~· 
b<- nen·&~ary to re:.<trid registration and n·­
muve vital courses frntn the curriculum. 
Neither nf these drastic rdnedits could hard­
ly he· termed beneficial to the defense program 
in which we, as engineer's of the near f11tun:, 
5honkl he vit::Hy concerned. 

VJe h;n<· no desire !n qw~:'tion the govern­
or";; intention in omitting an apprr:,priatinn 
for onr kmg due building, for· eve1; our 
dight acquaintance w·ith finann· tdls u,; tha: 
a stak ~-annot be nm (J!l credit. \Ve do he· 
lieve, however. th:;t if the gov·~rnor and the 
kgisl~tV;r:' vve<· fnlly ;nNare of the :;itu;Hion 
facing tht Ivi.:chanicoll :md :\eronaotical. En·· 
gineering- departments, th<·y would not h<·~­

itate to in~ore the futun; ~.afdy of i1K :'.tu­
deni~ .. as wdl as augment th.: fuim<· safety 
uf Amer!;:a, by approving thi~. appropriation. 

\·Ve <b :'.tw:knts v;·ould he only too willing to 

stand on our heads and ~qu;ne $lX digit nnm· 
hers on <mr :.;lide ruks ·,y ith nne hand if that 
would convince the legislators of the sincerity 
of our a]>pc·al. Ffowever, this would hard!y 
be n<:cessan: if th<~y cnuid visit us and alkm· 
us tn pre~,·~nt the first hand evidence. 

BRUCE N, TORELL- ASS!STANT I:D!TOR 

!Ol 



A POTtNTIAL REStRV~ OF THE FUTURE 

By John McCool Graduate Student in Chemistry 

RESEARCH in l_h<: t;ventieth ,:,-,nt1lry 
h~:'. brought if>f!h m:wy lWW (k-· 
v~:}OJJ!n.et1t~ in th::· f1':·1d of l·:atur;sH'\' 

<)l'turri1·:g p~odnct~ ()n.r: ~.uch t!eve1opn>e;{~ 
};a> hen: t.h<: ;;:udv m;;<:k on natural rnl:her 
~~~: regards i~s t;t;ncttHt· and ~vnth~s$·:: a-nd 
tL:::.: rr(>:h~·--tir>n of ~\·nt1-~e-r~c .. ·~pf;iw" I~-

:~>~·:;;l r :;~;~,~:~>t~::L~~~l ~;;~e~~~t~~, .,~~~~Ui::~;~~~ 
;otn>•.:ta:t, ;;nd prow;r!i>::" w·ith natn~ai rnh­
lx:r ha;: n~·,-n· bent prudueed, ~uld. in ::.l<: 
<">f.:.i.nioE .-,f <:xr:rrts in !hi,; iield. prob<thly 
twver wilL 

In l:'di an Er.:;;Ji,h <:hemist. Gn,!wiile 

:;~."~:
1

:~;;;';"'; '~i~:;;•;;:,tfo;;; ~; f };~,:;~,;'~ /'; 1~1!2 t~;·;~ 
oi' b: gaye the r:.ame "io:optt·lk," tmd it 
....... ;v..; f:.-~nnd to havt: th(: fqrrntt1::: c~J-.t~. 

In 18/5 1k•n<:}wxth::t F:r}po~ed t.hat rHhhtr 
wa;. h!!iH. q:: of io;ol)n·n;• nn;t,., a.nd in :;r:p­
pon <>t !hi" i•.ka, he p<,inte<l out th;lt 1 
pa.l~t i~~f>pr~_n<: ~r.:d ~2:·15 pa::t~. (•£ fnn:irlg 
hy~:rc('.:·l:•.)t;c- a~:1d rn~g-fH ht~ ((>HV(;ft\:~d !J.} a 
rnhkr-lib: m:<!.eri;;l, ·,-_.hid-, might h; pyro-
1·yz~~d to ~i·::r: bark i~o;}rf:r:c. 

Eariy Experiments 

h-i l.&.<l Tihkn, in En!,OL<Hd, fr,,;nd :; 
~ource. of ~S<>prt:nr: 1)t};:;:-r than rHbber~ ;~nd 
th1~ Y{<sS frdH1 the thcrru~~l ds-~ctrrnpe:~:;fGn 
of tar~~rntin(:. By ·~J~..,jr:g BLn.:.c-.h:~rda~)s ~;yn­
H;<~";,_ Ti1dn: nhtainHl '';,~·nthetk ::uhhe::,'' 
~in("~~ h~~ d~d not nH::r::Jy re~ynt.l-:{~:;ize rDt:--
1~er fr:.)rr! i:=.(:.p::en~\ \vbi{:h it: turn h<-.~d h::~r:n 

obt<J.inr:d f>-<>>n natural rubkr. The prc-•l· 
af:!") ~.shi.:.e ruhbcry> wa~ a f;:~r try fn:m:t tbt' 
.nahtraJ lY:"<)du~;t; and. aitt:\)tt~h .. T'Jld<~n 
\'•:orkf:d ~:doHg tlH::;;;: linf::=. f!'.:r rnany ye:::x~·~ 
h~· .finaHy abandonee{ t.lh' i<h:a uf mal.:ing 
n1hLtT f.n_nn i:.;n~>rtnf ir: 1<>0~. ·Tlldeu 1na.dc 
t-=r~':' ::rr:.;~·:Jrtar:t cnr::_r·;ha!i::~n to ~he ttThn(r1--
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o.:gy (;f th~~ .field ·\v{H~n he fqnnd that i~~j·· 
}Hf:H~~ spor:t~~n::on~)y potyrner·il..e~, to a. ruh­
her-Hk<: rna~;> .~nd his d.i:::c~·~.-cry p~·u'.-·;<.k:tl 
::n impe~u;; for lakr invr>tigators. 

Hri .. e11r~ poh .. nn.~ri~~~~t.ifHt nte<B1S the fur­
n'taiior:. P:f higher :r:c~le.cuh~r v\Tight $:..1h·· 
>l.':HCI:'S fr<>m ::n::.all<:r rndecuks. ThL proc­
ess n1ay he 1ikcned !(-, H1<: linking d " 
nnrnhf:f' of p3.p~~r (·tips to 'ft':rn:: ~ 1ong 
chain, which then <Jxts a:< ~l t:niL In the 
ca;.e of <;lhber, thi:: lir1k:ng· ;;ilen ar;:;,:,; 
fnm::. the chemical n~Jtnre of tth' uniL. 
vi:~:.: ;~~oprr:ne~ whic-.h :nay he con~idtttd the 
<h·i·v.:.~:~ f::.n:~: in tht~ sp<;nta.nf:fH.ts pol:~~rneri·· 
zation oi i;.<">lll'~'n<:. 

Molecular Construction 

CtL :::: <.. CH ""' Cl·L 

CH. 
~~ ntt:~rnhe:~ ~<£ DH?'<Hur;;.ts-:s-t hvdro("athons 
known ;;s ;h<:·. <.l1::r:~'' Th<~ diene~ arc chain; 
n.f ;;;.<.:!-x·m a.to.m:; (wi;h h_vdrcgens at.tad>ed) 
in '\vhi<"h n~·o .P:.ri;::; Df cad:x)tl ;~ton1~; an: 
dnublJ. .. .linke~t In tht; ("aS(: of i~OfH·erH:\ ·v\··e 
s~·;~·: that tht~ nnrnhe;r· f>P.<~ e.arhon 3.tOlE i~. 
dotlh~y Enkf~d. to the nu~nhcr t\VC ,~arl~ol·: 
atom, a!id. the mmther thru; 1.::: th.: nmnbn 
f~•Uf. r~ 0\..'.t·.nrn:.J to •.;ther in\·t·='~1g:_ttOl"':' 
tLlt it s[«)ttl·l he l'"''ihk :.o u>e a diifnen! 
buiidh;g blo·ck for >yntk;;i~ nt ruhhny miJ­
teri.aJ:;~ J.e., ot1l<~r dit~n<:~;. 

In 1900 KnmlakdT, ;;> Gf:nna!;y, found. 
that 2~ 3 dirnt~thy1 hntad~en~} a clost rr:1;1t;·.:e 
~·:t. i:;oprf~ne. Sl~~~rna:~u.~u~iy polyn;0t~z.:~:-:r to a 
nl!ll::ery ma;::; n kn r.:.> ~' ';<'<tkd !U:l<: tor 1 
year. Thi~. n1z:y he (·(,n:;i(h::rt·d a~ thf: fir:-.t 
<vn•·'J<''i<' ~nbi><:r ly·--~'>''' !h' dicr:<' ;, ·h·;:+· 
~~;t;;: 1;; -<;ht~ t;1, c~;~~;}~~·~~d ·:~~ .. ;~-}; f.t~!~~ ·· ~ri~t;}~;~ 

n·l':·:.hot~ of o{~laini1;g :~;<:~prt~~H: .fron-r turJ}f:~~ .. 
tine. 

Ahom. 191{) the prin· oi nawrill rubh<~~­
bt-~·an to ri:;(: dut: t<> th(; develt~_prner:.t of 
the. at-rturn<.,hJi.e, .resnh.ing ~n ;~ ~;hDrtag{· '.'t'f 

the na! und product then obt?.ined f-rc·,m. 
·v.:ild ru'bbt~r in Snuth An:~:rica~ 'Thi.:?. ~n~ 
:;tigatf:d. cun('.Nitra:ed <~ffort• in nr>t <mly 
}:-.rc~dtH:ing ;_~ ~nJtaf;J~:~ h:;:drnca..::-b<rn f.:;r 
polyrn(:r~?.ing~ but. aho iH rinding a lY1<.n·e 
rapid tn{'thod of pol:rn~fri;:·;ng· the h:rdrr~·· 
carh<>!i ;.ir;n,· until l.hi> time, !h- poiym<::·i­
za.tJon 'X a:; ··.:~·ry sJo;,v. 

ln 19W Harrit':: in Gernn.ny, ;;nc\ \bt­
thewo; ~wd St·range in England, a'h:.><>:'t ,,; .. 
n::nltu::.e{~Bs!v d:.scov~:~n;d that mt-taH~c. ~·;­
diurn spt.'"ed; up the p€;lymeriz.:.;.ti'.)n} hnt the 
n::hher sc: D'lade ;,vas very diso .. p-;-,!)inting~ ~r: 
view of !h.: f,_,ct r.h;;t it had a, o;;ror;g tt·.ad­
tncy to d{~teriorato.:. h: (:.::fh~~· to {rrev~~r.:t 
this~ vu kaniza.t;fJn ( th(: pro~~~:~~ .;:: f h(:atir:g 
¥'Sth ~.uHnr) \va~; carried o~Jt) s;:~~nf.; :-;r~an.i<·. 
ha,es 3Uch a." pipn·idem:. h. is of btere$t 
to nok that rnhbet an:d.:r;;toro, wh.i.d: ,,.<: 
.~1f>\V ~{} itnpc•rtant in th<.:· industry. ha<.~c 
th(Tf' origin in C<)nne("tioH v,:.ith suh='t:~t!t~:~ 
r1sbbcr!: .. 

War Work 

I)~H: t(• ths-: fact that p1antati~)n .n;hhfr 
i;-r_<m th,; E;;,;t 1r:di<'=' heg;m t<J i'J)f'x'a>· 
arnund 1912-13, 'S<ltk a:ong the 1lnes 0f 
.syfttht·:.ie rilbh~:r ·~sa.~ fh·r:.ppt-:d :rrnli th:; 
\Vodd "\Var . ..:~~t thi:?- t.in1e.~ Gennany 'f:.":1J.:td 
;, l'«'<:<l. fur ;; S.UiJ;;tilU\(; for rHbbt:r rx> 
c~u~,c her i:nports ~:\:en:· ('tf!" oiL l~nder th~. 
dire<:ti<m of Frii.J. lJoffn:wx:, the German 
vca< rnhl.><-r knmYE !!/> m.Nh~:i r'lhhe;· ·was 
s-te-.,.··!~lor\!~d. 'Th1s \~.:a~. t11~dr i·n h 7lO ~v~~y~. 
from 2. 3, :limd1lyl hutadiert''; ( 1 j hy i.:~'at­
inR t.he die.nt: at 7f(; (2·; by aUov-:ing th~~ 



f!~ami!mi mo~.mtinss ior c,\n~r<:~H engin"''lS materially improve p&d~nnanc& 
by damping out un.wa.nt&d ~·ihrathnm 

di<::w to pdyrn<~~-i~.e at r<.)OUl temr><:ra!Ur<:'. 
": the <:lc,,:;e oi •l1e wa~ th· ;3a·wr C•· 'n•l 
;.~;;dnc;d Z,,sSO ;.;;n, ;>/ 'm~th~~-1' 'r~1hh~·;s ',;v. 
and .H. it \vas vcr..._ .. cxnens.ive. :HHJ lr: 19JR. 
the proje:.:t ,~\·;3.::; dt~)pjJt~·d b'::cansc o1 tht in­
-ferior qH~l.1ity of n:ethyl ruh1.H:~r~ ;;x:d ht:­
c·aHS!~ of thf: fiig drop in tht: ptict: of nat.­
$::.r~d -ru.bher vf·h1ch had. be:r.orne a.y~)la1.:1t~, 

Xot nntiJ 1925. when the j>rice of mbbu 
n.1::.e to $J .25 pet lb ... --.vas work .::f~~.un~td en 
th~~ '7'vt:t.hf:;:;,1s f}f a Hrcdn~:·t that. conl_d 
CDH"ffH'~ .. t(: .SB<X't:SSf.Dl1y -- v~~ith the r:aturai 
product. l:n 1927 th<: L. G. Far1,.~nindns­
trle in (~trntanv rt!le\ved "'"'urk on the -:,y·::,~-­
duc:t:im.< ,·,f :~ r·;sbl:.t:r from hubdir:n<~, n:~iug 
:~ndiun~ a~ a. ~:ataiyst. 'The fu·~.t paten!·.~ 
rame out in J.9Z9 in thi:; cumH:ctirm, ;;x:d 
the prodnets Wl'r(' Cllkd Huna ruhb~r<:. 
T"his na1n0 1:~ (h~YiVf:'d fro1n But;!di!;n':' and 
;·"/a:-rjurr.: (l .. :atin 'W(lf"d for ~ndlu;n), 

America "'nh<r<:'<.l the tie.h1 of ,;yn!hdic 
ruh}}{~_;· rnanufacture v\·h<:n the du }\ .. ~t cnrn­

pany introduced ~< ruhber .made from ~hlo­
ronrtrH.:' (2 ::·hlor h:stadk:rw 1 3) .. \'•:h}eh 
,,,;s c:alkd D<.lf,rt:rF:: and t·:,'i:o. lK<:rl since 
ch;tnged to r<rt:oprenr:. 

T! wi!1 he easin to undu::tand the pur-­
f~C·:~e~. r:f. t.hc~~ :syot.lH;ti{·. ruh1x:r. yrud.nct' 
H \\'t: l..;.nf<"\V the unrx:;rtant prc~pert:f;'~;~ gOt•d 
and ha.d. <xi natural nsbh::r. Vukan·;n~rl 
nlhh<:: is t~lastic in ·\:~tryitig degrt;:s~ i~; a 
goc•·J d0::-.tricai ins:.1iat~H·~ ,H.H.i fw.s good nat~ 
t1ra1 agir:g and fair "\v~<tthr:r~re~ist&th~<: 
proprrtit::;.. (h~ the cth<:T f•~lnd, it has no 
resi;.tr:mx !(• ozon,:, oil, ga::c.lin<:. or similar 
wll>lat:O'>.. Tt is com!mstibk and it:- ;.nr­
f.~H::~ <::·acks ~shen !~x.po~t:~J to sr:r::.l!ght. 

Several Methods 

Th!:rf: ~H't: sevt-ral rnethod~ for prod~~dng 
Nlch of th<• di<:n<~" irnp<>d;:nt in the mann.­
farwr~ of $)'Xtthetic ru};bu, On<: Gf t!H' 
m<~=~t irn}K!ttant of the,~:-;i.:: is the proc<:~;s df:: 
\'el()}l<~d by the 1.Jnivu;.al Oil Co. for th<­
rnanufa<-:t:.nc o-f hut.:3di!:nc. ~rhe v.:a~.tf g~t:~!::~ 
il<>w hc:iing parall':n,) from pctnMm·;; ~-,,_ 
fining are pa.:--:.;eiJ <1ver ~he o~Jdr:s <>f chn; .. 
mium. v;madiuw, de., at '~50 to 6(i{• ''"" 
tG give th~ dit·n~ in 9{} pr:r c<:nt -;id;,l:;.' .. ,. 
Th~ nlde,;t mtthrd> for !h,; r~·:lvnv.'rixa­

t.ion o·f (ht t1i-enr:s art~ :~pont;na:t~~~-~ P<">1y­
m<:riza!km and h:;>tin~~- Tile .fir;.t i:; fr,.:; 
sk>tv~ ~u:u.t tl;e ~r:n)rHl Jead:-) te \'<rriGH$ 

;unotn~t:-.: of oily dina::~ d.ep~·:nding· r:r1 th:.: 
ten·:pnatm-r .\1;;taHic sodium i:; U>ed tr, 
rofyn1t:r1ze lih; ~JJ~nf:~. in the rn{H~I.:.f;_~dun; 
of C::nnan Bun;; and sev''~"l Ru<:si:m ·-vn· 
tilt-tic rubb' n. A ,·ery impnrtar:t mr·tl;hl 
-;,, tk<t of (:mnbion p,;]ymh·iz<;ti0 n. ! h 

importance 1ie~ in tht faet that a. ntix:t~rf: 
of {ii:::r.:e~ <:ar; hr etnuL·;ifi~:d and f:olyrr.:eri,~f:d 
togdher. The n::;uiting "copl•ly11wr" ins 
the {:nrnhir;t:·d propt:r1if:~ ::-~f tht: 'tar·tirw: ~na­
t<:rial; and ::ume nth:r' a;; wdL Th,i:: n:­
wlt>. -from tht bet that ti<<: molrrd<::'· of 
dH~ tv,:o difTf::f:nt f:ydroci.rb::~n.s cax: join 
with ''milar l':1ok,:ulb or ,,.,,th <:'<Kh l•tL"r. 

Buno: Rubbers 

ln 1927 t.h<~ L r;, Farbt:ni!Au:ctrie io;md 
that. butadlctw t:ou!d he -;}olyn~.<:riz::d by ~(~· 
drum to the Hun:< ruhbcrs. Th.n:r: <lii1'u:;s:t 
!lnna" il;;n ;l.J,fW;Jn·d---· Buna 32, B;ma x:O:. 
;w,l Be.n~< J l S. Tht numher:; rdn- tn ,-,,,. 
af}prnxirna.t~· J1:lu.l.er.nJar \V(:!ght in \huu~:::.t:ds. 
As tiH·: ~nnl~::cplat \~'fixht .::.~crr:a~.(:~.. the 
mhhcr b('corm·<: hardn· ;,nd n;nrc di!l:rnh 
\(, compr::snd. Tht: pn,dth~h ·fnm: Bnna 
n·1ay bt \:t!icanize{i jn rnnd: ihc sanH~ ;:~~:n~ 
ncr a.s 11.:3:.-ur;d rubber~ bt:t th!:y ~~r(· k>\V(·r 

·ir: t':·n~ik st n:·tJ;<th. 

S:•!nt· ye;~1··..: l:::t(·t. d-a, de\.·dopn~("nt of. 

THE Aft:<;"N'>~{)'j'_!, rl··,,,_,.,l·lc,·,·,',·· 7j_,',)l·,·, ~-- ; . 
... $'" __ - -< -- • ' ~ - :::- . f(:•,_trU·Olj\ 

tniu:;-;H>r:: pnJyrnc;-r:..; v,:;_t$ ~H((:(;~.sfuJ> o.n{i t-.,.vr; 
,~opr,lyme.r :;ynt};Nic rnhher';. Bm<~< S zml 
Puna ·x. now known as Petbunan, were 
pn(l.r:cul. Huna S i;. a h1sbHli<:ne-:;tryen<: 
copolymt:r, while Perhunan j,, ;3. tmtadi;,me-· 
at-rylo nitri1t f(tpoly:::nt~r-

Perhunan and Buna 

P<.:·rbnr:;;.n and Bu:<a S are nu;ch rnor":: oiJ 
re:;istant than the r:ilmh~r~d But:;;~ 3.thl, 
th;;rdor<::. mnd; mon: r<:~io<ant than nat­
ural mhba. lt ;, hdinced th~<t the num-­
bered Bona~ an: b(:llll< a!~mdonnl i11 f;;yor 
d Huna S. Brma S ·;, u:;ed with a great 
deal of :-:ncccs~ 111 tir<~:-;. giving hctt.er :nJ]. 
e:~\<-., tha.n tin~> rn;;.d;; from n;;Jur:;J ru1>!J,;r 1 
it' shm:lil !H~ poin:ed ont th;t Germ;:ny 
-:na1:e'"' Hnna :::. fc:r !;x.dH~iv<: d'Jrrtt:~t1c con­
:-.:-nn1pt1{;n. and th~ii t:Gnf: 1:~ avai1hblf: fo:: 
nqx-:rto.tion. ln Am<:ri<.:a, the Standard Oil 
c{~. ha~ b~·~Tl 1i<:-fJ1St:d h.~ f>f<"JdU!:!; PtrbtrrJa:.~~ 
:::nd it i:-.: no-..v bt:ing manufa~:!ured ;~s a 
:~fmi--:.vdrks r~rndr:r.L 

Tl:,, t:. S. S, H. m:muhdt:res 1\;r, typn 
of :nbbe:- -frt:rr; hrltadit:nt-----SK ... A .. and SKit 
fk•th are 1nad~:: by tht: :~od~u.:n tn<::t.h(>(l. thc 
:;rmrce of buL«iienf heinz the crz~.king· of 
pdn•kum. SIZB i:; mad~ l1nm butaclient 
ohtainf:'d .f.:-nn-:, ~J..1cohoi via L~~ht:dev\. pro;.· .... 
<·:;:;, \\"ry lit!k L kmw;n ahont \h<:St' pnod­
uct~, bnt th<: ron~.t:~n;;us of onJn1on : ~ that 
!hr: nr~;duc-t:.;. a-r{: inf(:·rior to- the (;('nn:H1 

s:nmbued :Hunas. The bnt.adiftl<: 1H:d ~s 
Jnu:-(- ,;n~fH.~.re than thL (~tTtnan hydn.'.•<:arhon~ 

A i!<lep in th& munuiach1.re o{ chloro. 
pren,-, ruhht>r ia slv:.wn aho<.<t>, At iht> 
!eH il!< tht< crud,-, mat&rioi rt<l'l.dy {or use 
in the mo.nufa.ct~rt< e.i re!l!li&nl pwducU., 
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!nt!'5mal mixers, luwwn as lh:nhury;o, 
are c.va.ilahle to mix hatche;o of up 

to !000 pound;o, 

and it i" \<.TH knov.·n that the: qna!itv nf 
nsbhtr ohtaine·J ;:; dirt.~ctJ~; pnJp:;rt-;on~d to 
the purit.v Gf th<.:· hydro~:arhon P<>lynH:rij:<:<L 

{{u::;:~~a ai~D tnake~ a synthttic rnhbtT, 
;~,lvpn:n<:,, hy ~};~ met he·•~ thai ~}:e <:h:Pot;t 
Lo. ~lSt~~ tc~r Neopr<:rH:, ! t :.;ho:nt! be· 111<:n~ 
tioned. here th~H the Hu~sian r-~~~irne, r}£ 
>:~~n~rst:~ dc-.es not recPgniLe ox:ythini- ~t:; tapl~ 
ta!i>tic a;; a patfnt Although Eu-si;;_ ha;. 
a.~:ns -:::[ h~~co~nJng fOrnpJe~<:1y indepe!!d~~nt 
of fore~;<n 1tn:y.;~t3> and. ct~Jn1s that h{:'r 
present v:·ot~I~r!>~. p_rnvidc·3 f~")r th1~. it is 
d:::f:.nii.dy 1·:-'=tnv,:rt that ;;1H: ha~ ;:t long \Vay 

to gl".) heiof{: att~:in~n:; b~r- goa.L 

Source of Butadiene 

Th_t >.y;~t!::~t~~~ .. ru!>h<::fs .m.c~df: in thi;. ~·.nm<-­
u··._,. trt·~m but::::n~;ne are ot th<.~ ('(ln~}:vn1tr 

ty~:x:·. Th<: f><?trokum indu.,try· ha> ;\.·;;ibhir: 
ov(:r S-~~J hDrcn cubi~-- feet of ..,..,.~=:.st.(~ g;lses 
.... ~·hich rn;.::.}' he convcrt~:d ;r::.o ht:tadit·tH.~ v.:ith 
l)(l";'i: y;dd. ~P<ing th<: \.'niva::al Oil Prcd · 
Htb PfG('<:·~:~. lH~nt·t> ;.~ C'h~~ap S011fC(; n-f 
hutad5.en:; d high 1w.rity i:: ;;vailabk. Thi,; 
r~J;H.:·es Arn~:r.it.·.a in an (:Xceilent positiot1 a~ 
reg;:~ .. tti~. the starting nL::ter·i:d. 'Tllt· i\rn::~ri .. 
C'l•~ C''3f!'Op}i.'~ 0" ( .. () f>tOdt~•·•·s .3i..'r'"1'-, ~1JtfiL:. 
~;J;nrr;~r<.~~;!Jv: .. ~n~·i· .f(~B;<.~~:;;~~:_;t!;.· ~1i' c:.f tl~;: 
,o.tading rrw.tt·riah fn;· ;3 i-'nb:;nan-lik<~ ma­
terial a;·{' av;Ji.bble. S<) f;;.r, th:: hHtadh'll<:: 
rn!>}>Cl"> ;;~~ ila~~ly p;J.~t the pilot plant ;.tll?'' 
----:.:. that lar, 0t'\-'era1 A .. tn<:r:can c• . .'lr.npanH.:~ 
ox'~- DO\"\· e.xved.rncnting ·with -rariD-:.t:-: ty_p<.:~ 
o-f syrnh~:T:.l: rubbers. 

Hvc;;r ( M Amtrinol'l i,: -prod ned h;: 
the Hy<ir~>:::,H:hot: cll;;mi>:al a11d Rubh'l' 
('<.>,, •shich i> ow;l~~d jointly by the Gnodrkh 
Co. and th':' PhJUips t\::noJeunJ Co. li:y-c.=::: 
is 11r:.:hably a.. hnt;::.di{'tl.f:--acr~ .. ~io n~t.rih: pc~ly­
mer, althon;;h m·, technic:<! inf,-,rma<i;•n i;. 
yd av;J_ibhit, 

Cht-:tt!1gnrn 1~ pt<Hhlftfi by tlh: (;O(idy;,:~:;;;r 
Tir<:: an:.! Rnbh<:r C<.>. Thi> polymer m:1y 
ht: a h-:.H3di<":nf:·--vit::r1i~lcn-=: :::hlnride t'(;.poly ... 
111CL 

Butvl rubber is mJJck 'bv tlw. St;Jnd:<~d Oil 
Dcv<?l~>nment Co. The in·odu(·t is d<.>>t{Y 
~-elated. ~f} \f;:;tan:.:~x> ;~ pnl:\~n-:::r rnade hy 
p<_>lym<:rizir!g >:oO lmtykn<~. iCH;;, = ClJ:. 
by u:--ir:f~ i.K-!n~n fh~(.n·id·e ;~t k>\V tcrnpcra .. 
tu:es. ·vi$t;.HH~·: ... : i:-; ':h(:rni~:a}]y sa:;urat~>:\ 
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that i;., it nmnnt b~. vakani;x .. l. Tbt' rna" 
ter·i;Ji ;~, quit.-: :rubh~ry, hnt i,o. nnt n:,;i:<tant 
to oils. J)y .;:<..~polyrne-rb:J.t~g vdt.h a srnaH 
3rnount '-·rf hHt~tdiet1C~ huty{ ruhb!;.:: i:-:- o"i.t,., 
tain~d whid; i;; th::n dn:~mi~·;~1h· m·:;;att:r:;ti.'•L 
awl m:<y he vulc<tni.ztd !<> ir;crea"':: <)il ::<> 
s.ist;<nC't. \'i:;tancx v,·;;,;; lir>t n·:;JnHh<:tBrt-d 
in Gcnn;;,ny };y the L G. Farh~nindustri•:. 
ttnd>:T the name {)ppanoL 

N·{·oprt~ne is a nolYtner- nf '-"h1oronr~~ne 
(!. chl:m" bi:tailH:;;e, l, 3). Chlor<>i'rtme 
p_~·dyn:crs arose ~:~ a re~Hlt (>f !he l~vt:_rk nf 
f< ather· f. .A. 1'< :enwbr:d ;;.t ):\; nt.re Uame. 
:<nd th:: .dnP<>nt L;;b<.>ratory. woTking nwkr 
tht: dircctinr:. of \\;aUacc lL ("an.:tiH;r~. 

Ch!ompr~n:: is a llqmd •,v1r.h ;-, h<)ili.ng point 
d 57", which «jX:Btan~<:>HSl>· polymer.:.,.~~" to 
a :;oft rnbh<~ry material C<)rn:spon<ling !<:> 
'.-Hb:·.aniz~~d rnbher. "\."'\!~he rea.~ i~c·prcne ta"k"':'"' 
a. long tin:e tn po!y.n1~rizc, cbiu:·opren:~ .. b:::'· 
CHt<><~ of ils chemical r:.':i.w:e, polymerize>. 
n:Hch rr!nn; :·Q_pidly. ]'l~t' lX}~ly_rnfr rn(;n .... 
tH:nc:'d ;so:.y, .. e E~ non~pt::.sb·C ~.nr! .tt~ prnpcr­
ti~s onnot bt' nwdifi.ed. lt i:; called puly 
cblnropren~ mu. If. h•.)WON, pn!yn'l~ti:t.a-­
tion [s carr:<::d out nmkr th~ Olrrcd (<)n­
dltiun~ u::.ing- st.r<:>Hg i!lumin;lti<>P at 35'' C., 
a differ(~nt ~;n}yn~:;r :::r$·5e:.;:~ kn~·;\.vn as tht~ 
alpha. pnly <.~hlorOH.tCn(·. T'hi:-; rx)iVHH:'r L 
p1a·~t1~-=-~ and n1ay i;e f_"{}tr:ptY:J.nded like nat­
ural unvuk<J.nixn! ruhher. It mav f!t, um· 
,-t~rt:;d to th~ mn ]:>Glym<:r hy !~eating t·l 
;lhOV(' l(~f C in th~ pn:St-!1>.:<:: Ot C<::rt;J!X, 
oxi(k~ ;.ur.h :;s zinc oxidt. Thi,; r.orrt:· 
sr~md:; to natura!. rnbht:r vuk:~mi:(a!'ion, bnt 
diffe,·:: .:n tha! no :;u](;;r :, r<?qHir~d, l.n 
o·rder 10 prevent ~he ;::Jpha. poJyn1cr frnrn 
spontan<:'OH:~1:; changing t~< dE: n-:u pnly:tr1er; 
inhihih·,r:'. ;'tKh as phr:ny1 h~ta--tnphH;y]a­
min(' are a:.kkd; :·heir inhihili!i>!' artion di-.;­
appe~tr;; :llX>\'~ lOW C. Th:: ali;ha pc·1ymcr 

~~,~~;~r:!:: ::;,~~dr :,::,(r a'~"~~,!~~·;;;,\;;;~' n~~~~~~~:;; 
by tht· ('(•nsumu;., 

Other poiymer-; ;lrls~ in the poiymerim~ 
ti<m of chkn:>prdlt' in a:.!d!.tion to th<: 
tllph~< .:nd lh<~ mtl v;i.ym.ers, The;.<: an?: 
!d.a p<>lym::;----a ten;en<:-l:ke oll, r~sul!ing 
f.:::.otn too h:gh tcrnpf:r~·:tr:.re durjng ;x.11y .. 
rn~;ri;.:atio~:., v .... pnlynl<:t·--&.. granu1il.~- .:.nas:;, 
resnH·ing .fr•.)ru poiyrntTizati~.)n Hn(kr con-­
ditions teo ~l.nw -fnr <:-o~n.-er:;!(;.n of rldoro·· 
prene to de· the. a.lp};a r:-r ~nu _v({yrrH:'L 

Ch!ur,lprw<:: m~<y k pol;:m~riz<:d in ,,,mul­
:;ion forrn. h11t gr~:at <:-art nn1.st bt-:- ext:n:1:;~d 
to prevent the r<:ar:tion from h~<:<>ming t<.><:> 
vioh~nt. s-tnPont. is lx·lieved ~<) }.H:' rn~t1.;it1~. 
cmrd·;:_,.,n C'01)olymers f:·om eh!,Jr<)pn:n<: ar::.l 
oth<~t :;r:t~~-q.an:.:.e':' snt.h ~t~; 2 csvx:o hntadi::"'n.f:. 
hlHadif:ne~ and vinyl chJ(~tidt~ 

Neoprene 

Th<: (he~ni:.,tr:{ and dt:~.:t::lop·cni'nt c·£ N>=.~'.'·~-­
prcn;;~ i·~ v~:ry intcr::;~ting 3.i!d. f a~cinating} 
and fc,r i'<.nth<~r cktail$ the rr:ad~r i:; rf­
fiTrr:<l t.n a p:lp<:r pr<:;.ent.ed by the· antlw.r 
to the memh<:rs of the Orgar:ic Ch>:~mistry 
Semir:ar <.m D~('<:mbe:: 4, 19¥~, or l<> ti.l<: 
f)riginaJ pa~~tr& of Carothe::~, and ~}thers 
{<:>r tht~ period 1931-6 in t.h~: .iou.rnai ;.>f tht· 
..·t"}~,.Pricc·n Cht:-;-nirn.J .)'o(·iety. 

Thinkol is a rnbh.::rv m;ttnia.1 ckvdupe,l 
bv T. C P~<trid.:, usin;.!~· ;o,lk<tline poi.y,;Hlfid::s 
a;Hf' t·thv1f:nt dichJorid~ ur r~iated di.haluget: 
cn;nnou-nd:-;, Likt~ Vt1k~anized N(:oprtn;;::, 
Thi:.;kol ,;howo: oil r~,;ista.rwe. differing ill 
it;' greater resi:~tanet· tn oi! •Jcteri<·H:-aUo::L 

1 n Gxnna•r;-. Th;:;knl b. mack nnrkr tht' 
nant<-; l\·rd11~en. . 

T'yvo n-:.ain tcnd.enc$~-, regarding synthetic 
THhkr .1 :·<? c'<pp;trd1t. Th~ t(•tc:lit;Jxian ,;,t;~t<?~; 
a.re :~ttcn1pting to be:..~.orne ("Olnplet~ly $C]fy 

~ufii(;i~nt i.n ruhhers ~{~~~~rd1e~s .. o.;f. r.~}~t. ! ::: 
.. •').tner;ca~ heca.u~e o.:. tfH:' l·Bghe.r cost o.t 
~lt':::-;e ;n~Heri~}::;) ~.;.ynthetJ(·. ruhher 1lnd~ 1t.":' 

m3i!1. u:;13 wher<:: the_ d!<;;<per rntHra! rnb­
b-t:r :ta~j:;> ':'.nch a~ ~tgn1g~ ~):J-rc:?(1St~lnce> ::'t~-:-. 
~f"}Je~,s-: svHth':2:tk~ va.::v in tJri<:-e from ~i) 
C"tnts tu ~') :...·.e:nt-, f.*t J{L. v..<hile 11atnral ruh ... 
bn i;; abont ]ii c<::nto: p<::r 1b. 

Brilliant Future 

()f ~(.HXf~{\ \~~c n1Bst not overlook d:::~ p:..::~· 
>ihility th;<t our naNra1 sn{lflly may be r:ul 
pff, as w<?il ;'"" t.he fad that over $2(J(IJK~\ · 
O{X} v.:a~ :;pent 1a~t y~.=-n· in 1h{~ ;.:ountry f·~r 
tubber, of which 97% came from ti.w E;;c;t 
l.ndi<~:<. Contrary to the highly cdo:ed pic~ 
tur::.~s p~~inte,J for u:.; hy the 1~re~3) .n'!ost of 
!l:e ex·p~rt:; fed that >ynt.h<?t.k rHbber mu't 
g··:) a long way bt-:fort: it can :':'xpe<:-t to 
',ur,pl;wt the r;;<tttr>tl product On th,; <>th.'r 
hand, the situation ha" ~x<:dl<:m prn:;·ped_s. .... 
thr: f~r~==~t:nt statu:; h::.+ng \;f:ry ~-:entpa.rahl.::; ~o 
;hat wiJH:h pr,;,·a.i!ed in th~ dy<: indu,;try a! 
!t;-, con<:<?ption, Tb:n: i;; ;3 h.filliam futnre 
for Amerkan synthdic mbbu, hnt. nrst, 
th:: in<lu;•try mu;,t <)bt~<in th:: expfricnc<:, 
finaocial hacking. and the Bl¢thDd hy v\:h1d~ 
arnp1e ~Hppii<:-s '.>~·ill be .a-....--:::~lalde befon: $t 
can ho_pe to $H::ke a:.; e::-onornicaHy and ~-!:O·· 
graphif.aHy indcp•::nd<:nt ,-,£ tht- r:atn:·ai 
pn•dun. 

Comp<:>aHion of lhma 10yn!hetic 
ruhhM. 
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RESEARCH IN Tt--11:: INSTITUTE 

Centrifugal Furnace 
By Donald L. Drukey, Ch.E. '43 

() NE of tho •co><.;nt<~resl.in~.l'k<~<:s 
of work m pn,Rr<oss t:l tl:<~ 

· Minne!'ota School <>f ),1ine' and 
?,h:ta!inrgy ;, that being done hy F. \\'. 
S<:oH. and C. F. Qs;e't under th>': dirn:ti<.>l": 
<:>f Profe~~r:r T. L. Jo~;;::ph, Th~;;; n:-~.;earch 
<kah. with the effect nf ;o]a::-; C(•mj".)Siti<>r: 
on ;;t<~d ::o:.np(>~ition. Their ;lethod of ;;t­

ta<:king tht prohkm ,., intereqing and 
unique. F'nr· a proper under~tandSng u.f 
th<: pn:>hkm confrom;ng· them, an under­
::t;wding of th<~ ba::ic principles of J.nxl:.K­
ing ;:;teel i·; rH::cfs~,ar:v. 

The production of ;.ted from pig iwn 
dq:P~m!;. ·u1>rm removing a part n·f th<: <:ar­
t:on~ nlang;intsc> silic:nn~ :;n}fttr. and f:-hos­
pi:<.HU>- from the metal. Tht~:<<:' :~n: r<:· 

nl<>vt:d hv f.:hernit~a: action het-..vcen the ~da~· 
and tf:e .rnulkn met;;l. Tht: >.laj~ flnal; o;; 
t.h<~ top of the mo!:.<:n mf:t.a1, and there­
for<:. :--:H rf:fin1ng n;a<:".tiDns rnu~t tak<.:· pJ.aC"{;;' 
at tk· e-urfare ,-,;: :.h<: metal. Tht: rta<.:· 
tion~ a~·e e~sentia1ly thr·~e h<:t~.-';-een th<:' fer· 
ron~ oxidt- prt.~~t:nt in t.hf:' slag a.ud· th(· va~ 
riou:-: t·k:nH·nts pr::·sent in th-=: B"!Olt'?n rnet:=d 
These den:<~nto: are oxidjzed hv the f;•rrou;: 
~·xi-d<: ;tad the r~;~ulting {•::d:lc~. tht"n gn 
i·ntu tht :;iag. 'The -fcrn.·,s;-s oxide a.fter giv~ 
ing tlf.> it~ nxygea leaves pure iror: \\·hich 
~c;e·-< into the molt<:n md::.,L 

Control of Ingredients 

ln Jabt:-,ratr,ry stndles( o£ course{ quanti­
lifo of slag am! metal are omflll compared 
with the ;;mnunts h~wdied in ('Gmnwrciai 
pract~ct~. A~ the tnoJ.t.::n rnt~thl in an t.,nen 
h~·art}: f1Jn1~H~t~ n1ay he three feet dtt~p~ 1t 
is ca~·-:-~ t(• ~.cc that under the:;(; cca-:ditJ,Jn:~. 
thin>;s. may ha}>W':n in pm;:!i<.:t" that ntvcr 
h;;,l>P<:!l in !a.hon:dx>~·y experiment;,, ~c,nd r.on­
versdy. 

T'h-:~ gr:;at·cst uh~t;;.;.:.k: f:'fH.:.ounte::ed $.n tlH: 

rea<t!ot::: between the slag- and the mollen 
rnrtal is the difficulty f>( rr.:.a!.nta.ining f;u .. 
rity <>!' materials and c,)n;rolllng th~· efft:<:! 
·of out~!de v~~r!a.tJon~.. ..=\nntl:!:r di~.tu~·h!r:;.~ 
i actor in th>" n:sea.rd; was tlw fan that c;, 
;: Jz.hm·akH')' ~<:.ale. t.he "lag a.nd the n:­
fnKto;-y rca<:tcd t<) ;;. great<'r deg-ree, awl 
<:on::tou<:n!ly eontaminated th,; metal mon~ 
than in cnrnrne-n:ia1 fuxn~H:f:s. i\.n in~·:::niou~ 
muhod, dcvdoped by t!k 1:!. S. I>.urtau 
r! ( rnines \va:; ~~·lopte:d for tH'f:'tTotninf~ thi~. 
<lifiinllty. Pure mdal was plaeed in a fu.r·­
nace <>f .special desi!'·n, and the m~\ter;a!~ 
for :o!ag forma;:on ·were addtd later. 
/\f!er the metal. h~t<l melt,::<!, th~· <:nKihh: 
v.-.as rY>tated at ahont four· hmdrnl rev(•--

1uti,Jn~. a :x:Jnnh: Oil a vt·:nH·.ai axi~, ·Thl:.., 
Gw.,~·,\ tiH~ metal. to ri;:e al<>n>.:. the ''·ail;. ,,r 
lh<: uncibk and left tllt:: ;.urb.c-e ,_.,f tl-,: 
metal ;o]ighr.ly <:upped. The nntcr!al;: f(<r 
the ~lag ''-'~:r~: the:n ~~dded to the c:.:nt(:f s-yf 
tht~ cuppt:d ~,sH·face. Pnr.:i~!on v/as rnad(· 
fu:: adding !h<: slag pr<.<ducing makrials 
;,~:hilt:: the o:.ruc;hk: v,·a:~ rotat-;ng·. ·Thf: at· 
n:.oo;phere within th~: fnrnat):: V/a~. ai~o 
<"Ontn•lltd by t~r:ch}slng tht ftH·nacf: ln ~n 
:::it·-tight jacket '..vith c~nlnh:1 ic·ns f·.)t ~~dd­
ing nitregfn h1 tb,:: fnrnaee, Sutf:eit·nt ():··::y~ 
gtn ·~va.~ added at th':' !!~:;<inn.ing {~.£ the 
te:~f, and nitrogen. an inactive ga:;, v•:a:-- in­
t~·oduced to kt~t:f>. the pressmT ·-in the fHr·· 
nan: ~lightly above atm(•;:pheric Th<:· 
shghtly high:~f· _pre:-:~un: jn~.i:h:· than that 
outside p.reye:nf::-d air frotH ~;f·tping ~n :u;.J 
ch~~nging th<: C'.lrnpo~it.1on ,xf tl:!~ at:no·.: ... 
phere insldc 

·rhe ; urn act propt:r ·\vithln \vhich the 
<:rucihle rotak': i;; ;~ high freqBelKV. h::-:h 
Y(•lbg(·, indu<.:ti(•n fum~"'~- Tcsto: ha~·e be;:!l 
rnade at t<~n1pe:·ature~ ran~i!lf~ £r~)f::.1 2/·:so<· 
td 3/180'' F. At the <:nd of a t<:st, th<: 
~.Ja,g i::.. n~nH.">\:{:d. ~vh$1(: d.:e cn:tcihh.~ $·.: 
::tiU rotati:ng:, and is analvz~:.J !<) dt·· 
t.errnir!t !t~ t;nal o:ornp(J:..:hiot1: Tht: \1:.~\-i{~t: 
f,,r nc:n(;;:ing .. the moite~:. ::hg ton.sists of 
;J. ~.tnal: graphn'~ ,~np .,,J·ht'.·n 1~; eonnectcd t(i 

a v;tcuHm line. A,; !l:e cup is im;ntr::col in 
th,c ::.h:.f~' th:' .. :..:_l~'-g ;~ fon::t:'l irn_o ihe (:up 
v,·a;'re :t ;;(•l:n!fit•o: alm•.)St 1mm~d;at<:lv. l.k­
>.:ar:sc of the' rapid C<">olif:.g-! th:.: rnoh~H ~lag 
d·.)t'S not stay liquid lung enoux:h to r_hange 
in ;..~nnqJo'..:iti'-lr:. l~h~s arranR"t·tncnt rnakt-~ i! 
possible h~ de!errnint~ the ··t~nn1no':'itjc:n . of 
tht~ ··dag at the t'::npt-r;;,ttirf' of th<· tr::~L 

Purpose of Experiments 

!\,; ha;: bn:n stater!, tht- vodncti·.m of 
;ted i:; d<:fl<~udent nn the chemir.a1 r<::~r.ti()n:; 
between the tntt~d and tht: slag. ·rh.::::;t~ n; .. 
actions at high tcrnper.:ltun~s 'finaHv r::~ach 
a state of eq~:il~hrium a! \Yhich ~·~;Jnr no 
n:act.im<> tah: pla,·.e provided th:H the tem­
perature docs not clt<mge, and that nothiHR: 
;, a,\.:kd c:r :;nhi.rad<~d frnrn the •illg or th'~ 
mdai. [t is th<:se equilibria. and esoeciallv 
the effect~ of change~ Jn tf:rnpt":r~Hx;r:~ an;·i 
co:t{~crnratlon~ of tht- -..:arii.)U:-: t:h·.tn<:.a!s on 
tht::.S.e t~quiJibri3. 1 that \Jr. s~~Gtf 3.r!<J \1f·. 
(~uest are studyln:; :.J.t pn~s<.:r:L 'This is (•f. 
\~t~ry gr~at iruponanc~~ !o ~t.if:nce and ;n­
Gu:~h·y 1na:;nH;ch ~::s >t S·5 tfH:'~':' t:quihbria 
which dt::krminc the nlt!mah' linJits (>t ti.H~ 
~~r~;<:'ess~~:i. I<"'nt· jn~tane,(;, if hx':V f:arbi.'!rt 
~t':'~.:'l::. art: dt~.}n:d~ these. expe.ri;nents v;iH 
:~ho\o..~ ·what cc.ndjtJon.'~ arf; n;::~~.t fa vof :~Ide 
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ior the ~·rodudi«n pf >i.<:d d thi> kind 
fmm th<: .<\·ail.:J.b1e materials. 

Thi: <'>:perime!iters have ;;!n;:Hiy t\:;;w 
(i.msirkrabk work and thev think that. tlKY 
~tiH h:.Jsf: :~f:\1<:-ral vcats) "',vork te d'-L .\ 
great <kal of tirn<:'~ vva;. >pent in pede<:!.· 
ing the '.~(·ntrifuga1 fun1afc 

After they il;~ve n<r:dll<'kd their :;ui<~:' 
of. experirnent·~ on e-qui{·;brit:n1 {loin! s~ t.hr:: 
experim.(~~11~rs plan tu :.:ondnct a srrics of 
<:Xf><:rimenb l)n the ra.«:;; <.>f variou> ~};)g. 
mda! n·ac!ic·1ls. The;;(· experimtnb win 
:lb(• b<: of tH~lr><:nd<.>n:; valne. 

Th;,; i::. tl-,• f:r::t t:me that n:,::.ct labora­
tory cmsuol of thcs<: Yariahk' ha,, he<~n 
asajl~thh\ and thes_t- .tnen are !f~;~dinz the 
\vay t~) a long ~;erie:-: of re~<.~ard·; \~cr.ks t<'; 
in1p:·ovf: t};;;:~ S(~('JH.T of rr:.f't~HHrgy. 

!he experimentol <:en!xUugal lumQt>e 
and conb:.:~l boant 

lOS 



DULL GRAY BOWS OUT TO 

I N w:.w ;.!)apt'l .. ,, :.naga,~;nes, and l.Hx>k:;···· 
in fa~-:t alnH>st a.::rv-.,l<'ht:rt: one i~)Ok:s~ 
ht: ~ee~ color ph~tng;·aph:,. The ;;.::t 

of eolM _photogTa-phy h<t:i gnne through 
";,a;:) rkve'.'··pn.:nt in th~ b'<t few v;·a.r'> 
;iH~~·- to. th~ ... ti;~ei~~s. ;.e~e;~·<:h ·-~-;f ~he~i~~t~. 
p!;y~k!:;t', and other >~ieEti:'t$. . 

:\ t th~ preseEt. tune w<:r<: an:: tw<.> mam 
pro<~C~-~r::-: :-~£ c~·;1or photr.~;·r ... ~phy. 'These :~~rt 
the ;;o-cal:.t~d "one ">hot. pro<:<~s;;, and w<: 
s-din~~:t t".~Jh~_::n ;)roce~-~-

'The or:t :-h(>t prot:e:~s r~:quirt~s a spcciaJ 
~1nd -..•er;: costly eolor ean~cra) ax:d fc·r t.h~~t 
n-:ason 1s. u~.cd chi.ctiy hy pr~;fessional 
.~>l·:otogr;{phns. However, ;hn,,· arc dtred 
colo:: ti.h:,:; which can b<: l..l>t::.l in any cam<:~-;; 
with a col<Jr U>nected len,. 

Tht~ tv,·o nwst widdv tls<:d dirtTt n·,lo: 
til.ms are h::.)(!a.dlW!ll<~ and Dubycolor, 
K.odachrt>m<:~--a prodt1et <:-f the E;.i«lm.an 
Kodak. Company----h e;<q>(>~<:d in. much the 
S;ln1~ 11:~n~H~r ~~:?. ordi.nar:y bla('k and v·:hit(; 
fihn. \Yhen Jt ha::: hetH e:-;,.p(~:.:ed! tht~ .fi1rn 
;., :;ent. tti ,m~ of the mannf.ac.tnr{"r'~ labnra­
t.c-.rie-; where .i.t is d~vdoped. 
Dubycoh~ i& made by tht~ Uuf;,y Culor 

Cump;m~'. 21;;.\ i~ e.-,;.po:oed in m1.1cb th:; 
<;(Hnc w·~~-~.; a~ I{ndachrorne. .F{ <:rv;.:evt:r ~ k.it s 
;,n, no-.v '(>!l the rn;Hkd v-;hich (·<mta.in ;\!l. 
<>i the ch~·mk.al:; ne.:t"'«ary fDr tbt~ ;w1at~u: 
to develop hb own t1hn. 

Ik>!h ;J-u: Kt><hchwme and Dubyco!o:· 
procc::-.~.es n:~sa1t in fun co·:Gr tran:.;pa.rt>-tH:ie::. 
.... ';·hi(·h c.at: ~;t ·\··ie~·cd by transn1ittcd light 
(·~r raay he proje<:ted on ~l :-;tTf:'f:'n. 

The Fin,-;ipk ')n which ;<H t:olo: photog­
;·.:; :>h-v is ha<-'ed is n~.t~:e!v that a11 ::.olors 
ca~ i>e r-:::prodnC'td thror:.gh th(; c~ . .-~n1hinati~m. 
o~ th,~ thrt~ pritnar~..: t.:.'!lors~ red} y::~nv-...v~ 
and hlu<:. Tn th;: oE:: sbot ram::r:; the n'l-
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~;r:., t~oJning thrc;.ugh tht:· itT::; ;;,rt~ ~plit Uf:. 

.int>.) ifa.-::-;t~ thn:-.f: cornponf~nt:~ hy mean:; ~1f 

.filter;; in th~ eamera, when·a,; in the <.hren 
co1ur proee;,,-,c:; the light ;., divid::d by 
rn::~an~ of fih.er~ v-.:hj:.:h ~ire in the fihn. 

T!J<:re ar<: ,;,:v<:-ral d.ill'-cr<:nt kinde <)[ one 
shot ,:-.;)(•r camera:;, hnt in <:;J.ch, th<~ ba<:k 
princ:pk:; are the .same. The light entHing 
th.; len-; ~s split up, by means of. iiltns, 
i!1to !he three _prirn;r:y~ cc·Jor~ .. T'he. it!~agc 
torrn.e-d b .. ; ~;~!Ch o.t tBese co!or ~ 13 ~ht~:-~ 
recorded ~:>n a 'q>arate ti.lm. TlH: ligl:t 
which 'Kh>e> thron~<h tht: :e(l filter i,, 
r<:C<>rdetl Du the filrr; whid: wi!J be u-;;~d 
a" the blm: rn·inter. The light <.:<.)rning 
tb::ongh the htue-v:okt iilt<:r will h<: H:>ed. 
a~ the ydlow pril't<:>, ;,nd th;lt through th:; 
gr<:<:n tilt::> will be u;;nl a;; tb; n:<J. pr;nter. 

·Thi:; pro~>:~~:; rt~:.-uhs ·in. a :;~~des of tint;(; 
negativ<::; "'-':~·hi~~h .rnay h~~ USf:d in tna_k;ng' 
th~ <:ngmvd pl;,t<::o; {or· <·dm· printi.r>g. H 
a colo~ print ;, desi.red. tbe negative,; a>·e 
printed on a :;p{·::-i<~~ p;\p:;r~ and~ f:~chnp-rirn 
i:; hmed or dyed ll.>. prqler :.:owr. ;. h:;;.,:: 
thrc<: r>ri.nt; .are then ~uverjrf:po:;etl Ul}<>i! 

<:~~ch c;tht:r :~nd 1nonr:.tf~d un a prott·(·t;'..T 
ha<.'king. 

D:in~d Color Film 
.. {\'.-"(> g-f:neral n-:.rthnds are 1hed in din::i.·t 

c:.:l::;r photogr~\phy. C>a<: method m­
\/·)lvcs the H.S.{' of 1"nicro:--;t":op1c dt~t:~­
;,;f red, hJu~. and green over the entir(· 
pktu.r<' an;a. Tb<· drt:ct or the.,e i> a,kbl 
togethtT hy th.o:: C)"f!" v;.--ithoHt j){~r(·.(~ptinn r:f. 
th!-~ ind.ivl~h.!&) dnts, ·T'hi:-; rr1<::thod of phr.'t.(~,:.; · 

cowwR rosrnvr 
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raphy, whieh depends <>n the addition ;>f 
:-r:d, 1}.-r<:,::n, and blue light. i~ termed the 
"additive m!Cthod." Dufaycubr nlm up­
er:Hes on thi~ principle, 

The ,o;eumd r,r "suhtrat:t[ve" method in­
vulv<:s taking ;n<ray -from e;~d; pnint in d-,., 
~rnagt:: th{~J:S~- part':' of the three primary 
~>.).lor~ v;hh:h arc nnt ~,vant::.~~L 'Th·n~c ~npe:.- ... 

DicqrammQ.t~<:: Siltelcll of a two m.i.rn:.r 
e>ne- ahol <:aHH>fi:L 

~n1po~ed C·($J.ur layer~ t'-"(:rt j_ndcp<:-ndcnt c:or:­
trnl of .red, gre<:n, and h!nc light. Their 
purpose i~ tn ah"orb at c;~(h f<<l.tn.t. ,)f tb; 
image tb<>i:e rayo; vvhi<:h the ,,ubjtx~t did not 
; di.ect. The r.nlor of ead; 1a.yer must there­
fore abs.Grb the StJ:;:;t.ral rays irau~n~itt<:-d 
h-...- the t(_;rn::sp:..:ndin~r tak:.ng· t1h.t~:. 

"!mkpe:.uknt contrd t>f r~d. ~Teen, a.,ld 
blue hght r<::<.lnirn three layu:: on th<' tilm. 
Each j,,,<:'r mu:<t cont::r.>l only the one pr·;. 
rnaxv ~::~;Jor and Jet thf:' (Hht:.r twc: primary 
u;l,;rs p:<~:; f.redy. Thi;, independent cm;­
;rol ;., ~•chiu;ed hy three :;nptTimpt<:i.t';l 
i.tnagt:~f in this \vay: Rc:J .tight is controHt~d 
by a hlne grc<:n image ·whidl k;s hlue and 
gn~en 1lass f.r<:dy. Blue light. is controlled 
hy a: yeUov-.: im~gt whi("h passes grcf~n at1d 
red J:::edy, Ci·::en light !~ <:<n:tr<>1led by :~ 
.m;;g(:tn:< ·image whJdt pas-;;es red :m<.! blue 
f f<:ei;-. 

Suhtra;:.tive t.ol<>r p1.·o<:esse:; noo;,v in w!:e 
differ t-·rindpaJ!y in the n;;mnt~r in 'Nhkh 
the hr:.ag<~>. of thes<z thn::: different colnre 
are obtained and sur.-erimpo;x;d .. 
Althum~h KN!achr<xrH~ is by no nH:;ons 

:h<: onlv · dir<:d ,:dor lilm using tbe snh· 
;qctiv~ -:.;r,l.m: proec;;s, .<.t w.iH he d<:::cribt~<1 
hue' a:; hei.ng typical nf the others, 

Koda<:hrr,me iilm carr·ie,; three emnhiono 
on one bee, >{~panted by gd»tin h~·cn. 
The :;;ml.lhlo.n near<:~!. the tilm has<: res;xmd;; 



Diaqro.mmc.tic j;K0kh. o{ a .,u., mirr.,r 
one &hot cttm'l'r!l. 

t(_} n~d jigf;t~ thf~ n1·id,U,: t_:tnul:;ion t.;.) gn:'t'n. 
and that al tht ::nrface to bhtt:. A yellow 
dye a.bnn~ tbt' mid<lk enwl~i.-m prP.n,nt-: 
hfne iig!it r(~a<:-hing the tl'tC• lov·:er entulsions~ 
~irK<;- the~(: ~~n; ~:d~iJ ~eqsiti).'f: to b.hH:~ in 
ad<liti,m lo gr<:en and rt:d. respe<:tivdy. 

Th<: .lay:;r > .• ~o thin thai th.-;ir t<>t>!l thi<:k~ 
:!tSs sc:J.tcdy exce<,ds that of the emuisiun 
layer oi a _l.>b::k~aml~whit<: lilm, are <.:':<>~kd 
on ,;afdy f!lm lmse ha\:ing ;w antihabli<.>l: 
hackitlg. 

~fhe pi~~_tnrr: nn the· to_p ernu1;;jon i~ taken 
ln: hlue !i;<ht, un the middle emulsion by 
g~et-.n 13t~h£~ and on thf: hottorn en:nt~ion h)· 
red hglrL Tlns is not accomplish;;<! by blne, 
grt:~:n~ and n:'d filt'=T'5> hnt in th(; foBowin;z. 
W;>y: Tile lop nnulsion i-: sensitiv.~ to uu;~ 
light rm!y. The gre<~H and the red 1ight 
pass thwugh it without affecting· it, so 
that r},,~ hln<~ light ah>r:t: mak<:s th~ >'>:­

p<1Sllf(:. The ydhw <ly<~ (mentioned ab<.>ve) 
prevt~nt~ any b.lnt light frorn reaching th~ 
h~·o lo-..-.:<;:r t:mulsion:;. T'ht: ~·niddh: (;n.il.1~sje:n 
i~. ~<"~n·~~t1\·t: tc: gr::.Tn hnt HfJt 1C· r<XL It is 
sensi;in: to blue a' all em.n!·;inns are, hut 
thf; hint l.ight ':annot reach it~ and th(: .red. 
light ;};l.s~e~; th:(~Bgh without afft.~;..·.ting it. 
The.n~f:.on:) tht: <:xposun; Js m.adt h:v green 
!ighL The 1,1ttom emubion j, '""lsitiv<; t<• 
f{:d hut .not tn green. It js al::o :;ensiti··:e to 
bb<'. but the hhH· light cumot rt,ach it, and 
the gr:;:;n "fight dots BOt afft:~:l it. t1 ew:x:. 
the pinun· i;; taken by rd light lllone. 

:\ fkr e-xp,_;wr~ all t{:re,; ,;mnlsions are 

,...---~·--•"""""""""""""""·--·------~-~~~~~~~~~~~------; 

!b.h• Hh.l&trah>~ grophi<.::!:!Uy h.,w ~ pri= may h0 ~s~d t~:~ lm~ak whit'l'! Hqht 
up in.lll< ill! CQmponent <:olots. 

first devclorlt~d to neg;..~ti\-':';~. ]"he rn::·tsHic 
~'h·er '~' t!w lW~n';,,es i" rvm••ved l•Y a 
blea~h ";:hid; dis~<;J;~.~,,- th.e ,;j;,~,, b!lt'J the 
n;::.idual ·;ilve:: bromitl<? which has not bn:n 
.Je'.'t:iopt~d bccaust~ it v~'as not :~xpo·~<:d 1s 
ldt in th,; film. Then th<~ nlm i:; t(· · 

o:.po:;ed and ;kv('l<>iwd in "conpkr rkvd­
oper.;" :;o that in the fin~;l re~u1t th,: nega .. 
t.ive ~i!ver image:; are rqllau:d by f''l<iti\·c 
~i1vt:r and dyt: in1agc~ .. 

Coupler Developers 

A <:oupler lkve!uper difi'<;ro; fn•m l•r,h­
nary dt:vdopcr:s in that it n')t only <.'')nn:Tt~ 
f:'.Xpo~ed sih·et· btomide to m.{'taHic ~~ilvt~r. 
but, at tlw same time, dq;o>.its et (lye of 
prc:ieterrnin<.:·d ("OkH· aJong v..-Jt}; the s.ih:·er. 

·rhe ;;ilver is then di~~~·.;ived a'<:va_y ~ h_,~~Y­

ing cniy. th(: d}·.t; -;rn~ge·~, ~rht· .top 1~~;~~r -;=~ 
n;:)v\'· ~H1 J.n:age ln yeJlOY./ dr(·, : w:: n1;nok: a 
magenta im:>.gt\ and the hnH<>m nn<~ il 

hhtr:""t~T~:-:f:n 1rnagec TlH~:~r: col~}rS it ,...,·iH he 
noticed arc con:pl<:mentars to the color-s tn 
v·.:hich the r:rrnt'isJon 1.:y::T:; v, .. e<c: orjp.inaHy 
:.;d1S.itive. \·\'h(:rt~ !he ~rnu!~ion \vas. strcng}y 
c·x·pn~(:d> HH~r:.: ·is pnH:tic.:'dly no dy·~;. \Vht~n~ 
the f~nHllsion "..;o..·as not ~::xp·.J$ed~ tht-rt- i$ a 
; uH quantity of d_n:.' 

\Vhen usJng col~H· fih:n.. H1~: ph·.}togranh::·r 
mu::t take ;n!o nmsidrr:;Jim> se>·<::ral H!lpor­
t~HH :_;sc:.~.. ()nf: of tJa~~-e -;s that colo:· fdn1 

i> ba!aneed tP a <:enain type ot light, and 
it i:; impMt<mt that the picture k taktn 
with thal typ~ of light, othcrwi&t the ::-dor 
vaiue,;, will unt b~· tn~<; nne,, />. t t:~k pr<:5t!1l 

time Kodachrome i;: ma(k in twn typ.-,,;, 
on(: -for ~nnl~ght and one for artiiicia1 hght. 
ln u.nie:r to render trHr:- ;.·.n1ur vah1f;'$. it b~ 
ah.u nt~ccs.:--ar_y that tht: e:-.-:po:-;ur-e b~ ::.or­
:ect. Color .film <.be;, not kn-e nearly tht; 
<:".po:mte btitH<ie !hat biad:~aml~whit:; 
.fi]m,; du. 

Uses 
Color photography ha~ hn~g- hee;1 u:.;ed 

in tht" field;; nf <ldv:;rti>irsg ~wd ilhE.tration, 
hut its uses an' ;:;rowing a.lnJO>! tbilv. It 
i;; h.-:ing 1nnl tu ,;· large ~:<ttn! at the JUni · 
v<~n:i!y of :M innesnta t.n make rf~<:onl pic~ 
tnre>. of medical and dmta! ;:;>;;,;;;, Cnlor 
film ha;; been m:J.d;, avai1abk tl' U'Hi' oi 
amalttlt movie r.anJe:a;, .:.nd i:; rapidly 
grt)\ving rno·t"e ;_.~nd n-:ort: 1~opular. 

]'he <:-hi~:f c~h:.;t.~H~1f; ='tanding H~ the \'{<t_y 

.-,f U>lt:r ph<Jtugr-aphy at the {>re&ent time 
is the ,Jiftir.uhy ;md exp<;n>.e ni m;1king 
'.·uk~r !'rint~. {):-:.(· eJ~ht hy ten iur.h pr·iHt 
n1~Gt~ iTOr:-l ~ co~o-r t::an:;pan:nc_y c~)st:~ fro.:.n 
five t•) kn dnHars which, :<;, tht e<iiving 
go{~:;. ain't hay) it is for this -rta:-:nn rth~~t 
a lar;:;e nmnbn qf the ,·ubr pictures whkh 
art:: taken a:r(~ vie;.v·ed h:..-· pr~}j~:ctinn <.>r: a 
;;,:n•cn. 

The high cost of •.:nlor p:·i:lts i,; jn;.t 
another r,roblf;rr.: f~,-,;- the sdc1Hjst tu ~otve, 
and h<: probahly wilL . 
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Th~ 0lectren. mktai:Kop<! with its ~8M!ciat~d 
PQ'"''M aupply and conlxcl paneL 

0 NLY '' f,w ''"" '"' i< wu; 
thought( r;:ven $n v·:e1l infonned. 

· ,:irdes, th~l. the fHndamtT:t:;.! na· 
tn.::-e;-; ·~)i 1i:,.~ht and ~·f ~:1ect.ric1t: .. : W<:f(~ 
thoroughly under,.tood.. Light had no ma· 
tr:"riai ~~xi~t<:n<:(;· hnt v ... -as n~t::rtJy a v1hra.tior; 
of an &H ... pervading- cth(;r. I·]ectricit.Y r.a:ne 
ir: p<:1ld:; of twt> di:'fen,nt. o:iH~s; <:kctr:me· 
like ping-pong h;llh, c~trrmdy light but 
tea~.onahJy 1arge. :..o.r:d. pr,)tons Eke h~a~i 
shot, much smalkr t.h:-w !ht' tkdruns hu:. 
som<: eidn<:<:n lnmdr<:<.! time,; h:::a,:i<:r. 
\\'hen ;h~-~" panid<::" cJ.vHrted plam:t fa•h­
!GH ;;J~{~jut t<tt:h ·other it1 apprnx1rna1eiy {:'qn:~J 
number:; thev run:;ti.tut<'<i the at.c,.:ns of 
whi::.h ;~H n-:~~tf:T ,,va::; hnilL VJht:n th(;}' 
~tn::a.-n·:_s-;fl, 1.ndian-il1t) do-.. ~·-n ;{ Cf>n~h-n.~.t .. ;r 
th::;· col'::'titukd dectri,cal cun·enh . 

... fhis co:xys:-nif:nt pi~:1ur':: ot the n.atnr(; 
o\ things has gradually and reh:ctant!y heen 
rdit:;lui'>hcd r:nd<:r the <:ontinHed bc,m· 
hardm<:nt of new <:x_pcr\m.ent.a1 fact'> ir<>m 
the r':'alm of what i;. now ('aikd ''rm:dern 
phy~Sc.;.» lhtt a~: caeh nt·\·v finding rhipp<;d 

:>ut ;-s: hit (!£ dassteaJ tb(;orv, rn:;n-! wa~ 

mack ·f(,r som:; nr:v.: ckve.l.r>Jl:r:ent '<':hich. 
;3.{tJ:-:r hcing per!ec-tcd in t(:$(:~uch h~bura-

~:~,l;~~~' <>~?~;•;~:e(,~~·::h;~~~,';~in~·;~::?:·~;t~;,ni1 ' id~~:: 
In the ea;;c <)f light it ,,,;_, found. ='<">mi: 

3S y<o·;;.r·< agn that in a.ddition !O the familiar 
;vave nah~n: th~~rr:; ,,...<'·a~; ~:. d1~.ttnctly parti·cn ... 
1at(: ~bp:";ct. -...vhich k<.:·pt n:furri11g ·with an 
av;kw;;rd l><'r:'i4~T:Ci'. Light traveled through 
>•PilCe an<l interackd with thr .mnli:< 
throngh v,:hich it p~ss~:d a:; a >,.v~:H·b{':h;n;ed 

\Vave nv~ticn shotd~l~ hut at the puint~. 
vvhen: it fJ.::i~~1nated and b'.::ca1ne ;thsr:rhf:d 
it ~:t:dch:nl.v t·~x,;k J:•n th:::~ cha.rat·.ter ~.~£ l•ar­
tidc;; <>r quant.a. Thi' dis<:overy, a{n:ady 
ove·r a qu;~rh;r o_f a c•::ntury o.ld~ is only 
nov.: being, ~tccepted. t<:·eh·nolog1c;,H:y in the 
light of ';>nv n:idenl'e co_mpiled by u,.c ~;f 
n1n~1n~.~~raHlt- paot~":~l<:ctra.\ .1lh:;t(:f~raphh:. 
anc flnon:·:~cen::.:::~ dr:·;.r;ce~ base-(! on H1e quan­
hun principle~;. 

Tt:<; ('!<;:<.:twni<: eor:nt::1·part <.>f this qu:<.n· 
tum t.hnn·y .... liH: i·:lt-a that t!:e dc:ment;;ry 
f''u-·tick~s of !r:att'::r rnig-ht heh:1ve ~.(~ \-\·ave~ 
·--<.hd not. .tr;,in cr::den<~<: until about 1 92S 
\V'h~:n. Be1l t~:lep{i<)tE? phy sic!st~ pro\·t.~d cGn ... 
c1u~iv<:h: th:::t {:'~t~ctrons ~-.ould. he diffr.aeted 
hy met;! cr;;st;ds much as light i;; diil'r:l::kd 
by a d1 ffr~::r.t1on frrat.ing. St-~a.ngdy (:nnugh~ 
tl.h: ;vave h::ngth c i an (;}t·1~·tr on \\'(l:; f oun~1 
lO ~k:p:;r;d n_pc~n th1:' >.;peed "'Nith v.~hich it 
n:oved ~nd ::-onsequentiy uj:•on th<: v<>1tag<.: 
ttct:(! to accduatc it. The actual wav<'·· 
'Jf:'qgth tn }~ng";trotH DHit~ (atl ... .\t;~strntn 
un:t is ahunt -~ hil!imHh:; of an im·i;) can 
he ::mrq.>n!ecl hy divi,hng· 12.2 by the -;qu;Jr<: 
r:JOt oi the voltag<c: n:;<A; tht~:<, with 1 vdt 
tht~ \Vt\Vf: l::ngth wodd !;,; 12.2 A fM tnn 
vn!t:; 122 A, and kr W,il\l() \'olt-; fU22 A. 
etc. It is tbi~. (;>:.tn:rnr:ly :;hurt wave icngtb 
vvhich t"CJZ.k!:~ pnssib1( !ht~ ei<.~ctron rnicrr:--­
scOj:it:. 

A tundam<·mai !hnJrcr,: d optic> ;, th<:t 
no o'bjt('t c~tn he ~tTn ~:1e;3.t+v o:r urcsolvcd" 
};y ~u.:.y v~·a\·e :notion of ~Na~·c Je1~~~th tno::e 
t.h;m twi;:e ;t:; long t<.> thr: <)h.iel.'.t. This 
m<:·m:;. that if ;;. light v;)th a wav<: l<:r:g-th 
over twi:.:t' th<o· lt'ngth of ~tn ob_i('ct were 
dirt~~.h:d. on t~: obje~·t. th(; .. t~hjt~;.:t. ·:.:.oHh~ 
not O(· o<:<::n, .t•or nrdm;;.rv vJS.:h!e hf.?'h! o:t 
•,va \T length .'Oc:li) A, t!H' d;Drt<:::.t objc~;t that 
(·an !;,; seen. :,. odxmt :~SOO /'. or ahnut 10 
n:ill:untb <.>f an inch in length. E\·t-n 
with the ttitra-viok! light ihis Emit ;:: 
n!~;ve1i oq1y to ahor:t lS{~f; :·\.... ~rhe n~f: of 
x-ray' ha;; freqm:nt{y b<:en :;>Jgge,;ted a~ 
these rays an: easily p<oduc·.(·.d in tht: .::angs: 
O.l-~ .. \. hut ~incc no praf_t~-r.a1 ~-.c1ethod 
~3f rr::f.ra.cting x .... .::Ay:: ha~ heen di:-c•)Ytn:d, 
thfir -use t:: irn.pns:;ible. Howcye~·~ when 
ek..:tt<)t1c WflT made <:;J.'>ll·y ;;vailahk in 
the rang':' (U-lOA, it remained onlY to 
find ;3_ ~H.i.tahl~ et~:ctrotl «1cns~' to ;nakt· 
the ~,kdnm .:nl<:::o-;cc>ne a reality. '.fwo 
~nch h~n:-;e~/ have ~1nc~ been <Jeyi.s<:·:J; thf: 
e1ectro.~ta.tic ~~nd the J::1(;'r.t.ron::.axn~~tic ltns.e~. 

Construction of Lenses 
Tht-. '"tatic km consht:: of a pair d 

cin:ub:·, ,·,pen-tndcd, rnrtaJ.Er. ('y!inders he· 
t-ween which a pntenti;<l d\fkn~nc:: i;; ;;p-­

p!ied, and akmg tlv: :::omnwn axis of which 
tlli: electron beam pa,:<r:::, The cun'atlJxe of 
lht: ek<:::rr>'itatic ndd bdwet~n the ,;ylindn 
hr1ng~ a. 1arge portion of e1ectron~ f}ri{.> 

inating at any on;; point on the axis to 
:~ r.mnmon foeu-; at -~ point det<:nnint~d hy 
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the 'w.lt;;f;e applied hdw<'<~n the ::ylindtT'. 
In. this re:;pcd, th:: r:kctnm len;; b<:hav<:;;, 
a~ does :ul onlinary lens <.~xr:ept that the 
focal length of Hs<o· ·du~t.ron lens c-an be 
c:hang<.~d ~tl. wilL For thio: reason th~ kn:;r:=' 
in the electron micF,:;cnpe m:':'t! nevu h<:. 
rnovcd to fo<:Hs h~Jt~ ~nste;J.d) are chang(;d 
in fn<:al length hy means of ;t rhen:;tz.t. 

1'he n~agn::·tic tk'1.:tron 1en"; con~bts of ~~ 
m:1gnet coil ~HT:wr.ed ;<O ihat :.h<o· ekct1'0\':'< 
pas~ ak>ng- t.he a.xi~~ ~xf ~yn>.::net.ry o£ tb-:;: 

The ehsd1an. miae.acope i& similar in. 
prin.c.ipl~ to th>!.! Ji.gh! miao!lcope, 
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fidd. lt has the o:ame. variable fnea.l i<'ngth 
Jl;.·opeTti('' of the <:kdro•t~Hic km., hu! in 
addition, it rot;>te; dw whok image ·with­
ont di;;torti;w it. The fact that magnetic 
kmeo can !;,: ma.ck pmverfnl mon: ea:;:ly 
than d::::tr<.>,tat:e lenses au:ount> fnr thfi·r 
o~f:' -~vh<.~rt~vcr- gtC\lt nl~~gnifteation is de·· 
o:ire<l. Ekctrost.ati.c 1en>es, hownTr, an: 
n:;,;d for muderatc rdractinu hec;nt;;e of 
thdr ~oimr>lki.ty and beca11se they d<• not 
tw;:;t th(: image. 

Given the ek,:tron lr:nst'>:, one ran draw 
n~)on opt]ca.J f:xp~:r1enc.e ~-u::d bnitt{ an dt~c~ 
trnn m.icrM<:opc l>as<>.l upon th;: principles 
of atPv ordinarv micrn~ope. Tht~ (:Sscn~ 
tial~ ~~T · :;om~ m<othod for il1nminating 
;.ht~ oh;~~i:1~ an enlarging syst':~nl, and a vie....-... ~ .. 
ing sr.re;;~n as d<:ctrons ~:ar.:not be ~-t<:n di­
rcctiy. 

Th<i' ~>impk>t type of tmno::n>pc:, at;;;l · 
o~~o~;~ to the pit1hc·le C;i;_ner-.~~ c<.n1::.;:?t..; qf 
H-hoHo-~~ gla~~ sphf:"rf:'> ev~tcuatcd. and '.:n.at-­
ed in,·;rk with a thin. transparent coat of 
gt>ld tor wndH<:ti ;·ity and with rluor<i'Scent 
powde1· to H;mkr dtdron hmnh<J.rdment 
v);.ibk. Th<i' ;;pecimr;n ;,, ::opported at the 
center of the whet<: by a slender ro;l and 
(:kdron:: are drawn out o! the SJl(:cirnen 
~-u~d aero~.:?. the evacuated :~pac(: hy a ~tro.ng 
magne~ic fidd '-'PPii<:d between tl1t~ 'peci­
:n::r; and the ::j;here. A' this q·w: of mi­
(:ros(':op~ depend~ upon lu\v t<:rnpcrature 
<·n1ission fro:.n the speei!nen. its nse ;~ Jirn-
1tt:t1. .H.vwcver~ tht tnj{.TO~(:ope has beet: 
ust~d very a~lvantageon:;ly in :England f(lr 
. settling question~: re~~arding the J)(iints on 
a cry>:!al from which ekct.rcm tnl:%i<•n 
~~ccn~·s. 

!refined Microscope 

.A ~ornt~v~;hat rnon: rf:fin<:d i!llC!(6UJpe 

l:on;;i::ts of the ekctrnn sourer: to he t~x­
amined, ;, :single ekctxor: lens, and a fltw­
;-e~.c<:nt s<:re<2"n ~-:ndo='cd in a va.culnr:, I'hi~ 
mi(rd:~..-:op<.: i::. not u~efnJ for gT<:a.t magn1B A 

<."atlon ~inc{'- it corrt~~pond~ directly to the 
co!nn1o.n readi.ng glass but it kB!S proved 
to bt of great v;1Jue in determininR the 
p_ropr:ri-Jt~·~ oJ n1ateriaJs ~;~t~d for vacttlnr: 
t!Jhe cath<,.Jes and filaments, and ·;n dt:tcr· 
rnin1ng h~):\v various tontan.tinations in tl;~;::~t~ 
rn~tet·ii~1s ~X>i~on e;nfssion. lvfagni-fi'.:ations 

ubt::intd with thi:; ia::trument n•mpar<: fa­
vorabh.' with a g~~~.)d, ordinar.v n;i(:ro~.cop{:. 
.,:-\ n1ir~:;.:~~cope of th1~ tyr,f: ~:~in easily b~: 
improvi•ed from ;;n ordinary cathode _ra.v 
tuk by readjusting th(' r>oten!mls appned 
to tht· foct:.~.ing g-rift and ;_u~~.-,<.tt~s. A. dear 
imag<~ ;;f the <~athock <:t:rh<:e is obtaini'•l 
and varion:; arGt>: o[ !lit~ cathcd<:: ea:1 be 
exph.H<:d hy judicj:.-ns;5 ~1pp1Jcat5on :.:-:f. a Str~rlH 

~~~t~ ~~~;J~~~~i(::,e;~'~' t1r::~, r:;;,~:;;:~~t '~L~t11•~;';., :~:.:::~ 
e roH:; ar:.d bti11g~ n~~\'\' area:: ~)f ::-athodt> :e­
fn.s.ctJon ·into vitw. 

P'assin~ no'i.v to thf~ l:igh rnag-nihnH5on. 
<:'h':t~t::on -nJ.i~~rn:;~-:ope~ h~;ing- d~·v~:k>~!;;~d for 
commero.:ial U>:<:: by the large cl<::nritai iirn" 
of 1\.CA k:. this country, ~1t~trGJ-H.){i.tan ·\;ick ... 
crs lr: E.n;.dond and S!e;.n~~n~·-I·Iab;kf in 
f;!:rnlanv~ v\~.e_ hav~~ tlu.:~ strict '=~'-ruiv;~knt of. 
the :'la;;dard re:;ean~h <'>jAka.l micr:;scop<: 
as JUustrated 1n the co1nparis{)n dia.grant. 
A beam of illuminating ~·kdrPr:;. i>. gen­
erated ;~t a hot fihnH?nL This 1":;;m is 
:-onden~t~d bv a Iaidy farge dcctr;.)n 1t:ns 
~;wrespcmdin.g to th.;- ;.ni<:rosC'ope :;uh>tage 
re:n,k:n~;tr. 

The m:.terial to he vit~Y.·td. i·- r>la<.Td on 
a thin ~beet of :\~le<:tron ! r;~n:~paren(·' nla· 
kri;;L H:iHaHv a film of col!o<lion or of 
rdlut;l:mn<o wldch correspcmd> tu th~ :;rdi­
f!;lr·v ~da.·5s ~1jd:: and the «~;{ide'~ 1~ nlOB.nted 
nn 'a.·- :rncvah1::· ph1te t:o::re:"Jpor:ding to th,:: 
u~urll tne<:hanical ~;tage. B::~::.aHSt ~~n:at. 
rnag-r}_if:.::-atiuns an:· U~f:d 5 t}_;i:s ::.tage uHJSt he 
Ytry steady aa~J a::.curclte1y .:.n.:1n1pu1ahk: 
sin<:e a n:nv':'HH:nt of ;_)ni.Y 1/10.000 i.th:h c~£ 
tht stage , .. vou}d C:iuse t.h(· in~ag<~ to rnov,:· 
as nx:.sch a$ thr(:(: in~~h<"s on tl!<~ ·.:icv\·.ing 

Instrument Focus 

fnt \:;::~;j·,:;:;;':).t~~;:~si~,~~it~l1:;::,:~~~~~:~r~ ~)'~;-~~~~~ 
f;.t:d irnaj.?'(~ o.t til<: spt~dn1en eith~:r on <1 

"\·i~:<.-vJnK ~~crf:::n or .in th{: ~)bj<:(·t plaBe of 
tht: .. <"K:ula.:·" h~ns. Sjth:t: thi:; Jn-!agr: 1~ ~~t ;.~ 
magnification nf onlv 200 to .':00 diatnd·.:r';, 
jt {·~. used to ioc.at(~, the :::,f:nero l rq.zi::.on to 
}J<· fnrthe:: tna~~rJj{1ed, <:)n(·t· t1H~ -::-.orn:ct 
reg-Son i:; hx~ated. the ... -ie'.-v ing scr:::~t~n ~s 
:-:,vvung; ntH of the "'n'ay an·J the fir~t itnag{: 
fnd.her .:.n:<gnifit:d hy an d<::nrot; len';. 
This lr:ns is usually k;;;; powerful, SO lo 
20() diameh:r-, i>nt of larg.:r apert!:n: tl:an 
the objr:ctivi' ';o that it can forn: large, 
::-h:ar inJ~g·f:s ':·ither (;n the ,:-;ecnnd ~ vi(::ving 
~<.":r{:tn ( i"or ·v1:~uaJ ohst:r~·auon an<::. an; a~t .... 
meBt) ~;t· dirf:ctly upon a r:hotog-raJ;hic 
f:hn sine~: e!~::-.t.ron~ do acth-a!e photo ... 
graph1r en~nh:ion ~brec.tly . 

{~t:rt.ain dif6u;ltic:s art inherent in the 
H~e '.'tf electron rn1croscop(:$; they n1u:-;t a1-­
v\ .. ays v\·ork .in ;;, vao.:Durn. an.d s~; r.annot lx· 
n::,(:d ve-.:.th \V~:t. spr:cHn(:n~..:) tht~y r!~q:.Hr<: 
ear<i'fully rqp;lated len:: n:rn:nb if fonb i:; 
to tH: h'::id~ 'u::.d they are nere~sariJy n:nch 
!norf: <.~ornp1iGlh~d and ':o~tly than thejr 
(>ptical cow1t:"rp:1rt.-:. ~till, the nnv in-:lru­
na:nt ha~ g.n~at po:-;:iibilities in ~nedicjnc~ :n 
r.hemistr.v, and in phy•ic>:. as >s<:H a:; in 
industry. 

The nltimate m.ai!k limit of th:: eih:!ron 
microscop<:· has br:.;n •n a! about W A 
which rneano; that it -wilL in conr'>t: of 
tsmc, k able to investigate the stmr:tnn· 
of larg~· organic mo1ecuk' and of the 
sm;,.lh;;.t discret,, f><Jrtick::, 
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:\lrr:ao.ly it ha;. ,.howB con::idcrabk,dnail 
in thr: (hphtil.::r·;;,, th~· 'Nht;r;pi11g CWJ~~·~s, th~· 

htn1c-lytic ~tr<:p!oc·(·o.:cns~ and other nlirt·o·­
<-:>rg.;:tni~ ... ~n~. pr<:•.,.-iou~lv unrr~i_)lvablt. ~rhtrt 

;eem,; n(• rea;.on t;) llouht th:<t. suit<J.hk 
::.p:~:;Sfl(aHy :1b"!''Yrh~~!blc e1~~ctr(·m "sta~ns" cat! 
b<: devi~;t:d t(• do :for ek~ctron rnirn):;\~Of'Y 
what };;;,;: ;->lrcady hu:r: <.!nne for the r>ptic;;l 
<:'2Se, 

/"dJa1y.sis cf a ~urt h;..;,.s ah{:ad~; het:r: 
w;d(·rtaken with the n:;w instn>mdlt. Be· 
~:.~ur~e th~: crv~taJ nHit:; cf var]~·n:; .:.:ubstanct.:s 
and <>f th<:: ;a:ne ,·,sb>t:<nn· dift•:rent1y }>rf>•.:­

'.:"~$ed ar~: very ::.haraf'tt:rL-;tit\ th~~y ;.:an 
casi1y he idrHtii1cd. Con::.r:rp;t~ntly ~Jtgh~· 
t:nnt;~tninati(}ns car: nft~-:n hf traced ;nH! 
p.rocc;;;.:nit diffueneu. controlled. This ap­
i)1i<:'-;.; e~p~-;~:.1.3Hy to 1H:PN~Jered or t!u\\:dtr~ 

Photograph of Strepto;;:cccus hc1:>molylk~~ 
magnilled UJ,!J!JO diamt'ters. 

abk mate;:iaL ~wd to •:.nJace tr~ainHmt::. 
Fnr· ''b:;uving cudaees of ';ulids. i.he dt~t> 
tron beam i;: 11sually rdkcted from the 
wrf.:J.<T instead of king tran-:mitt<::•l 
thr<)Ugh the :"Jl<:cimer:. 

Tht~ de<:tron mic;·oscor>c c~mnot ";:("t" 

annal atomic no•itions in mo1::cuh;:; hut it 
is pu:~~.ihle a:.H:J c\·t·n probahh· that it v\~in 
be of great he1p 1n 1dentify1ng and ~sork­
ing- OHt the .::.tructuro:~ of pu}yrner~ and 0 tHaC-­

rnrrwkcuks" familiar 1,<) pla::tks ~wd Jlff>­
te1n che::ni:~t::., 

\Vith the applir.atinn uf tht: tkw de<:lmn­
multiplif'r princ:pk to iHten:;if:.e;ltion r·f the 
imag.;s it b probbk in the ilea:.- future 
r.ha:. the: beam uf electnm:; bomhardii1g the 
te$t objeci. GHJ I><' considen;bly dt~.:n:aot<l 
thns· extending the r;J.nge d th:" 1mi.m­
rncnt to a1any trHJrt~ dditafe sutrstanct~:; tH)\¥ 
de;;troyed a1moM instantly hy th<i' pnwerfu1 
dectron beam> U3~:d. 
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Stanti!.l.rd 0.505 !m::h dia.mehH wst 
!Spe,cimen undeg- t"'nslon. 

Below: 30,000 pound Amsler hydro.~lk 
testing machin><>, 

'fllrOU . .-\.Y, nmn; than eve·: hefur,;, in­
·lu;;:_r;: . demand;: pn:ci~.i<.:>H ~ .. ;ro<l~!ct;.; 
pr<:><\n::r.:< that ar<; ;;xnu~;tdv <:<>n· 

::tructed, that ha\·e :;-n,lu:ahi!itv. a~d tilat 
wiP :;u:<t;;in sw.k!l:n strt'''':'" ;nd strain:< 
Suppiyin~· thi~. d::T.na.nd :equi·rt~s t.hiit ;n~~n--­
t1facturt~d g:;.;Jds be ~nbj:::ctt~d tn :..;ev<.~r<~ 
te~t~. before th~~y .axe- put into =~~:rvi;.~t~. "T'o 
thi ., o:~nd. tb<~r<~ 1-~a::; heen dt:Y~k:pt-d a tn3.t~:-­
ria1 b::!\ting ·~c.i.en~~f: t.n v::::-:t an~-- rn~\tt:riat~ 
being- C•)mi-.lered .for !1:;<:. an,i to a:;:;un; 
the engineer bdurdw.nd that the artkl<~ 
v"·:.U not {;3.i1 under ~Norking corv.iit!On~. 
~-\ccuratt- n!achin~~s h~n·e been f<)astrw:-.ted 
th;H \.vilJ :;ul.>j<:n thes<: materials t<) anv 
stre~s or ~.tra_in that v\'·iH he ~~n:;ountcr(;d i~s 
::crvi{:{;'. and that Y·:iH provide st;~t1~~tit·a} 
dat;1 of t.!-:<: <:har:H:i.<;ri;.ti<~:; <>f ;h<:· mate­
rial. 

>\.h!Hugh 111(d ma<"hinn ot tllls axe are 
<ks:gned tn do ·work <:>{ a ;:<.m:otr.nctiv<: 
n;<tnn;, ,.,r to perform us<:fn! task:;, the 
tt:~ta~g ?nadnnO::~ an:: d~:::-;ignt~d to pcrfonn 
opt~ratir~-r3s -~\'h1ch. if carr!.ed to cornp!{~ ... 
tion~ ;~re} in ~no~t c;;t;-;~~.;;. destn1c-tive 

\Vhil<: testin~ machint;' _may l~c at;ic w 
;lc;orm "PCGally ~>n;p;;.n~<i ,;p:;ClllH~n.,, •H· 

ev(;TJ ;,t:nct.nr;sJ. lnernhc.n~ of re.asonahl~~ :;h:c 
to dt;:tn:c-tion, lhq.· :<t·e de;igw:d tu do this 
for th<: r,m·pn;;;: n.f obtaining- ,lata whkh 
v,~hen proj•t~rly ir;tcrpn:tcd) v.:(n ftuni:-:h yal~ 
n~~bh~ jufr~rrnatinn ~:.onter.n1n;,~ the lnec-hani­
cat and ::ia.~lif: proj•o:;rtits ::)f engint~edng 
rnatel·tah. Ordi.n;;l'i.ly, the dat.a uf gn:ate--;t 
~>.)nctro an~ ... the r:;agnitndo:::-; of certain 
lr>;;<.b ;;.nd <.l<:lDnnat.wn> 

Typico:t Tests 

'I't·3t~ 5H<)~t. fn;~qtH:nt1;: rna·Je upor; eng-S-­
r:te:·Jng lnat~=ri;~J~. are tho~r <">f ~inlp1e ten-
2~inn :3.nd C<)Pl1">n~~,;;;i·on. (F~l('.,. te~·t;.; nf Vf't";,.: 

imp<·,rt.;:m,:.: m thdr ;:i~;~,;, ar ;; .. ,i;~;rit;g": 
eillH:r by :-:.irnple ~h~:rl.:.~;ng f.c·rct::;~ or hy 
t.-...vi::;t.ing ;n~::ru~~nt:-;~ tran:;vtn·,c l·:<:rsd1n~~·~ h~:-:rd­
lie.~~. irn.pact. rept:at<:"d 1!"J.:lt1inx~ anti bending, 

In er<kr to .,_·;;.lTY c·Ht th<·:;e h:~.t~ prop..­
f~::Jy. t(:;;;ttn;< rr:::t~:hinr.~ n~H:;.t h~p . .:i: :! fran:H·. 
or ba~~: ·:;pnn v\·hich ;~te rnnr:nt{~d suitable 
~.H_p{~ort~ {or ho.!ftirlg tJa: ~i>t~t·.1n~~~~;. ~~ 1nean;;; 
-::i ;;ppb:PI" the k,;;d at '' r<·:b<>nahk r;;t<: 
c~f ~lH~~~di and an ~r:d::pt·n{1t>;:.t .nh:•.:hani:;rn 
ic·r accH::at~J;.: rnea~11r111g tl·:f:: loo .. :J 0-PJ.J.Ji{:d . 
. \n !:x;,:.t'~.·ti~ .. ~n t•> the thl;·d re<.p:in.:·nJt>nt n1ay 
he n:.;t(;d in thr: ::-a~t· of the· rn~tchin<: -t~:.-~f 
~,·.r>h.l l~~:ndi~1~ ~: rnd (,r h;~tr nf {luc-.tile ~~r 
~!L:dlcabll;: :n::·t.a·! ~~bont ;;. p1n of given di­
;j:1·:,-~t.r·r a~ i:l ~snq::p1ng ot•f· w1r :"; ahout 
anc~tL~:r. S1;o.:l: ;:. ~e~t, how ::-..·<="r, i:; c·arried 
out tn .;h:ti.:'lTt":il·:!: tl:t' t~.~nj.J:tH>·=-· :.;f th~: 
.n·,;;(t:·i;tl a' indic<ttcd by il:e :u:gk tl:rough 
"{d:i<:h tLe· ~;:>t:f.1n1f.:'i! t'~~n be l}f~f1t \\ .. 'iih(JHt 
;l(-,·eh··p;.'i:u cr·)•·k.:: rnY>.:. .. ···fl<·~·J:": ... ..-:1<· fct-v~~ 
:~. ·.~:·it}.;~·,l~~- ~.5~;·;.;;.G<·.~u~:. .. e· .. ··:f~~:·i~~a._<.:~; ;::,;::.1 l~:~:.<l~ 
:::.:"~·.:: tf:~Lin;.< :ti~i.chin(:;;; ~~J·.::n do ~lot havt~ th<": 
~:nst~::rn:!tr .... · k~;::<'t r:H:~bnra;g .;l(:yi'.T'~ 'Th-t 
f(:f u:xr :.t~:Liv!:r ;o th:; ;:,p:~ci.:.n~~n a l'<~rtain 
an::C·1~:~t ni n:f:f;:.::y dt:!Cr:nintd hy tf:e \ve1~ht 
c; f a h;Hr:;n!:r or ;;;;:ndn!sH:·: {zlling ! rom 
;~ ~~h:t'l'! hc:~;ht ~th!JV(~ th.:o ~,p(:t~irner:. ·Th!~ 
!~HttT, \'::~rh ~;nc· c,r ~-..\:.: t'"S..(·!~ption~. apply 
rda.tiYt-b·' ~ ... 1:1~::Jl J::~~~d:.:: cf :-;t;?~Hdani : ... Sz.:.:· by 
!l"!{'~t-n·..:. <'Yf fix::·d \V(ight:-;, 

·rho::· f~r: ... r. te~~in~ n:a~·h1nt· ;,:~£ r~:i.>.)rd hniit 
in thi:; connuy wa;. that dnd<.>p::<l. ;;t the 
Frank!tl: {r"titntt: in 1~.32. Th()ugh <till 
in '~CrYio::~d::k cnr:~JJt;on. i~ 1:-; un~nlh~d ff~r 
pr:"·::.(:·:--n_ ... :.L1_:.: I:t'fd:-; and. f'Pn~.<~qt:ently-. l~ 1lf>~"~: 

FOR PRECISION 
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kept. iu tho:: mu~<;um of the !n:o.titute f<.>r 
it:< h i:;torical v;llue. 

Alt1wugh t:;;;ting machine~. ~H·•: m~tny a!td 
yaried~ the <:>nt: n1a(;hin<": -..vhich i~ rno::.t 
~t·.lap!abk and. wi<l.t'ly used ;,, thi: 1miver­
:o.a! t<:-3~ing madline. The nnivtrsal testiw< 
;nachine is de~,igned pr-irrta.ril:\~ for r~-;.rrY~ 
ing- out tf~nsion and cornprf~:~s1on test::.. 
\Vii h ::nitahk a<.:<.T"''-'rif:,; 1t n1 ay a 1 "<.> !x: 
ust'd for maki.n;,!: many oth<:r ·kin<f> Dl' tt~t~. 
Typka! of t!:t~><\ ·hut n<Jt aH··indu;;ivc, :u<' 
the followin~;: tra11"verse };P.nding, dire<:t 
c~r torsionai ~h<;ar~ dt~terrnir:ation oi l~tint~H 
hardm~'"· ;~nd the !lending :<h<.>nt a pin. 

I·::-;~t"ntiaHy dH~ .tna(;hin<: ("<')n;;;1:.;ts of at 
it~a~:· t'\'\·o pa~ailcl cro::.-::.head~~. one ~x:d. i.'E' 

statH)nary, tn<": other ea.pa};j~ {·j.t r)~~H~g 
nwved ~o that the Ji;;t;w<:e hetv<een t!:~m 
mav he va1·i<:·d a~ de:;ired. Tht· :;tat-ionan: 
hta~·d :.::nppurts the ~j.lC,~lrnen .and i~: -(>Jr; ... 
m;,:ted to th<: l.oad·v•:ei)l"hing n·:.,d:;;.ni·ml 
while t.lk m-:::vahk hca<( !J~·ualls Dov;er-
-:lriven, appl.i.t":' the 1oad. . . 

1\-ho:t pn::omH1;;;: univer;;.;;.l tnting· ma­
rhin~~:~~ hzvt: t~v;J rntH(; fH~ ltss ~viddv :;t":na .... 
rated ~tation~~r~y ~:ro:-;:-;head~ forrn1~.g <)nt~ 
continuous fraElC\<.·urk -...v1th the rnov~~bie 
head set b<:tv•;·(:f;n thenL T'bi~ ~lrran~r~:ment 
ptrrn1t?' the Hpplicatinr.:. of ten:;iJ~, as v<·tH a:-;,. 

~~;~1~;~,~'~:i;~1';' h~~~:f~,~1lJ ~,~ ~:t w~-~~~~;~ ~~~;~;m~tli~~ 
furcc t<) the fi'\<:d head t.o \vh~tr.h the w:::·igf:~ 
ing rn'.:·cil~rn.i.~tn i~ ,;_:onot~ .. ~t:;d .. 

Two Types 

Univ~·:r~al t~~ting n:a,<:-hiBe:; are of the 
:~t-.n:v.r-gear r:r hydran}~f.: t.yfH:-~ deptndSn~~ 
npon the nH'ihod en1pky:;-d in <lrivil·:g thi:' 
moving hea<.!. In tht formn, the movahk 
!:t,ad ;;, iix~od w lw~vy-threaded ::.haft::. or 
.s~:n:~.><s -~, .. h1fJ~, 1n tarn. ~~re connected to 
;; nmt.f,r !hrough " tr;;in <)t g<::;n>, thlh 
~er.uring any ~1e~.;ired s~~ttd. ..~fhc usna1 
.~crr:-;v-£ear 1naehlnr~ t-ransrnits thf: lnad, 
n:;my tim<:;. r~duced. fr<.>m th~ stationary 
head t>~ the >.e;;k h.-:~m hy me:m5 of '" 
'nit:> <.>f lev<:r" supporkd on hard;;ne<.! 
skd knife-dg{' he~tring>. The moving 
ht·;u1 ,,f !l-,;; hydrauli<: .:.nH:<:hirH~ i:; O}>erated 
<::n the J:>r-im-.ivk of the hy<hw.li<: ram <>r 
pr<:;.::. The lr•.:.>d is detr.:nnined from t!~<: 
;;r<~>sHrt~ ,_,f tht flnid, nsuaHy ~ light oi!. 
~.nd !.he ar<:>> of th<: ;:ilm. 

Eithu typ~ <>f machine ma~' be vt-nkal 
or h.-,ri.zonta! <.lc:<;f~n. That is, the mnv­
;\l)le head. may he dt,:-ig:rwd to ,,l;:>etate vn­
ti<:a!1y in one <:~<:<.: nr !wri:ront.ally in th'.' 
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otht~r ~rhf: huril.<'>nt;sl df;s:gn ptrr.nit:~ 
gr~ater aenss to mad;ine and sp;:dnwn 
f>ilrtics;larly ·,vhen they an: lung. On the 
other hand, the vertical design does not 
allow !ht: spt<:imr:n tn b<:nd ut its own 
wdght a•; is the r.a:;,: .in the lmr·i;wntaL 

No d1:~cils:-;ion of un1\·t-rsa.l test1ng ma­
chine~ \<runld b<:: comukt<: without men­
tioning the Emery testing .mar.hine whir.h 
i" world-famou;; for its ;;ensitivenes:: and 
accutary comhined with rupruhH;:;s. The 
first m~<ehinc was huilt in H<79 bv A .. H. 
Emery ;,t th<: \Vakrt<>wn :\ rsena( Vv'atr:r­
t<)wt;, .M;;.:<o:. 

The ~ssentia.t fmtur,~:: uf thi> machiHe 
are a ·hydrattEe r~un at GHe t~nd for produc.~ 
ing the hmd ~wd a hvdraul.ic capsule 
th;·mH<h whir.h the krad nw"t pa:;:;. at tht: 
<>thn:· In prindple the capsule comi,ts of 
:< ht:avy, ::hallow cylinder .!1lled with oil 
and tO\·~ered v~'ith a. -rni':ta.J. di~phf·~gtn 
.;;.g-ain:;t which the load ·;1ct;;. ~From the ;:«p· 
suk the bad ), tran;;mitld by the f!u:d 
prtssur<: te a small~r auxiliary hydraulic 
~-:yiiode:r a1s:; ;,·.nyf:'n:d 'With a diaphragm. 
From tht: hydraulic cy!imkr t.h<? Io:<d. i;, 
transrn1Hed thrr>ug+s itn ingr::nions · .. veigh· 
ir:g mt:chat:ism in which all kvn~- han~ 

;:hk:' N diaphr·;<gms a:; fnl~rums: Thus, 
'·'": lorn~ apph~d to tl:<? "P<'t'lmen 10: trano:­
mitted withmrt fn::tion at any point to t!~<; 
::.:.: .. :;,.k: beam · .. vh~tt it 1~ accurately :rHeas-· 
t:n;d. 

The Emery Machine 

The <.:<;.pac:i;y oi lk United Statt's te>t-­
ing ;n;,chine, a;; th<: Emery machine at 
th<: V,!;;J<:!'kWll }\r;:(·t!al i:: called, i;; l,iJ00,-
000 pounds in r.c;n·:pl·<;>o;:,inn and 800,{i(ii} 
"fJOUrHi~ in tt:nsion. 

A' "t: \ndici!t1,m d th· extremE cal·e 
·v.•ith which thi-, machine >>as m:Hk, the 
_po~se v\·t:·ight~. art go{d -plated to prevent 
<:<)trosir.n_ To eliminate lbe rw-::,ibi!ity of 
i"!·sju.~·y~ tht~ :-:.t.~;.~1e hearn. h·ver~ ;;!nd poSse 
-,,·eights are all indn'<:d ~ir: ;~, glass ·.:a:;e 
with provision made for manipnlatin;l· the' 
weighto: from the n~1hi<le. ·· 

\Vhen ti.r~i t;:;;ted, the machine: l'<'~~;,;t.net! 
;;. tm<ximnm Jna<l <A 722.X()() pounds in 
bn;aking a steel bar 'i inches in d.iametn 
Follnwii1g this a siugk hnr:;<~ hair was bro­
k.:n at an indk»ted ]<>ad (<I 16 ollno-", a 
value ao: accllrate as that given hy il sm01ll 
>Jl'dng· .~cale s;sed .;;.:; a che::-k. 

Obviously the first. Emery hyd.r;~.ulk <.::-ale 
1va..~ t(•):'J t:xpen:;:h.re ftH' tht av~rage te:-;ting 

laboratory. con:;t:qufntly it:; :fit:ld of apph~ 
cation wa·; qniV: ]imit:;rL h ha:: o;ince been 
redesigned to nh:d: the mor,, JWactkal 
ner:d" of materiaio: testing- an•l manv of 
these: rnachines ~rre no'" .. !~·:. u:--t.'. ... 

;\ :-- t{) :.hr:- nsate::iah tf;;;,ting rna<::hiJH:~. at 
tlH· Univ~r;,ily of ?-.-linm~;,c.ta, a large ma· 
jm-ity nf thne ar;; lf,cated in th:: F.xp<:r:­
mental Eugintering- Bni!ding. Th: lTmain~ 
df:'r an:' fnond in iht· labnratorics of :\gr1-­
r:ultnra1 EngiHee:ing. oH the F:<m; Can:~ 
ptb, the S<:houl uf Mines, Mechanical En­
gineering~ ar:d in ti_1f: {)~k Str(:(:t Labora­
tory. 

:\!together, th<:: lJnin:r;;ity own> about 
eleven uni-.. ~~~-r::;~l t(;='ting .:naehint·s ranging 
in rapacity from Ji)) k;:;;;. to :H~},OOO JXnm<b. 
Most of thnr:, hown..-cr, h;we r:apa(·i;i(·> of 
)(),0()() to 100.0{}0 pound-;. All :<n: of verti­
cal .Jesipl Of t.h:: t;.;t;;.l n<.tmher O!!ly tbrt-e 
an: of the hvdraulk tq.,-:. One of the,.,. 
11ses the Emt:ry prirKi!;le an:! ;., :l~·,i;n:ed 
particularly fr.r te<:tiHg· 6-;r:t:h by LZ :inch 
concreb:~ ('ylindcrs in cotnpre·.;:,Jon. Jts ca­
padty i;; 75.<):}0 ponn<b. 

The .:x:rlxinlBn: length nJ ~pecin1cn v.-·hid1 
th<; ~=:hove tnachint·s tan tt'~t d:;:•pf:nd:-:., t)f. 

course, upnn the maximum distance c.!J·· 
lainabk i•dwten the head·' :<m! upon th<:: 
kind of teM. to f;,,. rnadt·. For !la: ,;ma1kr 
rnat~hincs the maxinnHn di~tanct~ J•t:rn~ittt:!J 
betvv<:en th<:' ht:ad" io: roHghly ;;kmt Z t•.J 
2;,;; i'<:<:t, while ft-.r' the larg(:r ma::-hine:: it 
:s ~tboHt R k> 10 .fet~t. 

Machine C<tpcrcities 

The hrge:;t univt:r'l;.l k;ting rn;;.chine m 
tht~ cotn·,[ry or in the \•d::rh1 so f~H· a.~ tJ:~:~ 
-.;v-riter i:; _.. a_-.,-.,..~.n~ JS tht 10/~0/HX}-J;;.::U!H:{ 
machine at tht· Li. S. Bureau of Stan<iar!k' 
;~t \Na~hJngt.t~n~ JJ, C, ~rhi:-; i:-; a fonr·-~t:rev .... 
vertical typ<~ machine for tntir:g slab:; an<] 
hmg colu:r:w<. C(>!nmns up t·J a maxin:nm 
of 6 feet ~quart: and 6.~ ft~t:t 1ong can he 
t<:'>kd in thi~ machin<~. 

The nv•::t powerful m:;r:hine Ht the 
~~~}untry '\" .. hf:r: Sf;'=''='d 1~ con~.Hicrcd 1~ the 
T't:rnpiin prt:<. .. jsi,.n1. ;n;H:-h1nt:· Jn thf: h:bora­
t!::ry nf th(:' .:·\hnninurn C<?- nf A.rn!:rJc;L 
This madline is tbt:..i brgdy ;;·< a i'urging 
{::.r .fonnjng jJrt~:-;·.- a.1~d can extort a forr.e l.)f 
3,0<Xl,i))0 pounds in con·:pre-;o;)nn and J .OOG, · 
000 p<:wH!;. in knswn. Th,-, !Wlb1!JJ.l ·ft,~;~ 
ture of this tnachlrH' i~ t!l;;J it can t':·Z"e.rt it~ 
full !oa.d :~t. a maximnm ~p!:f:d of 36 :r·~:he~ 
pt~r nunute ;~~ ;.·.nn.;pa:·tn to a :.;p;;:~er! i)[ 

O.OS in{~h ptT n1.inute n:'qnire;l ~n n1~1ny 
tt,.to:. 

\(attr~ai~ te:;ting- .:nachint::: ar::~ of no 
value as sud: until they h;;v:; hr:et! ~h:,:u­
rat.dy calihratd. A! time:: thi:; h.<;. hu·n 
a Yt~ry diH1rHJt joh< and Sn ~.<">;ne C<be~ ;31-
n.w~,t. :<;: difficult a·< makinx tl:t: n:acl.ine 
it,dL Proving- rings. t:alib>:Hion hoxe~; :<nd 
the like at~ nnw availahk to ;.;s,:i:;t h 
the pn!r.r?S;; and aho h> t:nai<le the ac<:nracv 
of the machilw,; to he cheeked [r-::m ti:.r:~: 
to time. 

1n <.:ondusi(··n, .it m:\y b:: o:<id that. tht: 
J}OSsih1Jitje:=- l.)t advantage':' t~f n1at~-:dal~ 
t~:~ting rnachine:~ ar:,~ noi· Bt~Jir.~:d to th<: 
fullest extent. unl<:;;s preci::iml instrument;; 
fnr nKa·<nring the dei<Jrma!ions of ;ht' 
~.pr::cinu:n~ arc·: n:;ed in t'.l:)njfH1ction .,.. .... ;t}f 
t.hern. T'he latter 1n~trntnc:a;s h;~vc:: a va­
riety of forrns and d~~gree·5 of pr-ecidtn~c 

Standard 0.5!)5 iueh diam~tcex ?!$«! 
spcedm~n afier lr<:~cture, 

T.-,st !>f 'T' c<::>lumn in 400.000 pound &<::rew­
gear u:nivetilc.l t~sting m.:~.chine, 



'36 Garvin Von Eschen 
I..ike. rna.ny ,,~·ho h.?.Vf:' ~!dDp1t:•.l ;.~(:n')l-:ant1cs :!.S a~ .Prof~?·~sion. 

Mr. Garvin L Von E~ch~::n firq hecanlc in!c;lTstd in flyinl-!. 
winh: building· modd airphne> ;n high st~hGD1. H<' dlt<:n:d th<; 
t:n:,,:r;;i!~· d :\:f\nm~s,;ta in 1931 and dur-ing tlk O:lmmH;r;, ktween 
hi:; i re:;lm;an, ,;c.phomon: and junior yesr;;. wurk<:<! in th~ tool ro<.>m 
of ~~ ~~ar:n1r:g {at·to1y in Fariban1t. )J~nntsota. 

~~1 r. \: o~·l I:td:lH;n gradt:ated fn.Yrn <~eronauti::o.l f:ngine{~ring- ln 
1936 and th~ next faH b(:ga:.l instn1cting in ar:ronautica1 eng; .. 
.n<:u·ing and t:ngine<~r\ng dr;;wing a; Dn!uth junior Col kg·,;. Lakr 
tint fail he rdurned h) til<: Univ<:Tsity as w-: instn;ct:;!· i.n drawing 
am~ d.~;,~>~<~!!t,i;~·e g<::<.>metr·y, a po>iii<>n whkh h<~ hdd nr:ti1 the 
~.r}nng ~>t ~<f4~_;, 

l)ur!l~g the :1Htnrntrs oi 19.37 and 19J:?; (;arvin VPn l:>.H:hen 
\Vas .a.ssist;u::t instruo..:tor at th{· senior civil enginr:>:.~ring czxnp at 
c:~\>S 'Lak<:, Tbt~ next !\\"(• omn.:.Hf:l'=' he \W.Ei: to th.; Lnckheed /\i!'• 
crait C:;mpany a;, an •~r:;:.~;neer. Th<: fsr:-t year he workt:d in the 
controh grorrp> v.··hi1e tht~ next year h(; \\·orkcd in r.he v . .-ing and 
<~enter :5t':rtion dh:i:;i.:.:rn> .::.::her \vhich he wa:; in ~:ha:-g:i:: of ;;. grot:p 
wMking ·.m the dn.ign and in~ta1lati<:m o! electric ~·~luipmN1L In 
\:vorking to\v;!rds his rna:;t<.:-r's d(gtec~ v~-h~ch h~; rt:<.'-t·i:..:ed in "19.39. 
~.{r \'on :Eschen ma<k a ~tudy of the d:f,-,,:t of fu,<:lag<: \Dc;~tion 
on the sp~u:; .. v,·ise a1r-1cad di:-:~rihutio·n of <..tl~ airp1a.ne y,:i.Hg. He i~ 
no-...v very intt:rt·:sted ir: the dr:vclf.:prnt':nt of. r\)t<tting--·\vjng a~rcraft) 
m(•fi' :;p<:cif:x.a1!y tlk he!ic,;pt<:r t.ype, 

A1th•.::ugh his n~ain lntf:'rest a{tcr cornpleti•.)n of ·\vod-:. on b1;; 
1-~octn.r>:; degn:t ls te.3J:.".hin_it. )Jr. Y'on Es:.~.h~~n is lonking for\vard to 
frequ<:m trips int.(• indni.try d1lring hi>< spare time ·-in (•rdcr to 
keq, in touch with new dt:vdopm<:nt>. \{r. \'or; ~".:-chen b;;s al" 
.::-cady nu:d.e h1~; soio t1ig-ht and is no~· 1iying tov-..·ar~l ~~ pr-ivate 
r,i!.c:t\ 1kem•t a~. wdl a:; te~v.:hing· g~<wnd :;ch<>ol for :.he C.A.:\. 
and in~auet1n:; .in at:ronaut.i;..·a1 enginecr3ng at thf: Ln1-rt·tsity of. 
Mi·mH~>ot;J., 

E, N, Van Du:ree, Mi., whc: i:; t·:ow mtmagn d Shdl Oil 
Corn_pany's Loui~~iar.:a r~;\;1:~1o11. 'va.-~; tran:-:ferred :fnnn th~:lt· 'TDlsa 
Divi,inn ;md rnay be addr<:'<~ed ?.t. 5hdl Oil Co.. !nr:., Lakf 
C.kuk~._ L<>nisiana. 

.Robert R. Mumm, Cb. L. is m>w residing ;;.t 239 E;~~·t Mane!\ 
Chn~l; .s:re~t.. Tannqu<:, Pf:l_:nsylvania .. , Darin~. ),b::<:h and 
Apnl 01 .!94\i ht wa' at the <.. h;:rn:c:ll \Y:;rbr<: ::>ehoot at tht: 
Eg<:wnod Ar:><~n<J.l .in Maryhnd. 

William A, Brastad, E E., an'l hi:.; ·wife (Jean Downey, 
~:{0 H.E.) iiY~ at J43S (~_r;~nd . .t\v~r:~H\ 5L Pr1nJ :~·h~. Brast.ad 
is. :;!np1oy<:d in tl:e mi:lr:r<JJ_ t~\horatori:~' ., of . il!<: ~·I.i,nne~i)L; 
!\l:r:.:ng ;.3.nd ?\1.anur~~ctn.r.:n~: (_ornpany ur ~t, PanL l ne Hn--l­
sta:b ~,·ere marrir::l June i:;, 194;), 

Ro\M!.'t N. Brownlee, Ch.E., \,; a m<:ml:e;· of the develop·· 
ment department $taff (>t the \1./uod Conva"ion Con~pany uf 
Ck>qn<:t. 1-E< Hddre,s is 2l.4 A•·enne D, Cloquet, :M i!mcwt>\. 

RichardS, Ols>!!n, (:lLE., 'inrmerly with the N<:w;<rk office of 
<is;_ Pent Co .. was tr;lm•ferred t'J 'Philadelphia .:J.> head of f;H>Il!< 

<:ngiHer:rs. Hi<' rnidence io; irs Dre:<d Hill>, l'<:nn:.;y hclnia. 

U2 

By Ward M. Hanson, Ch.E. • 42 
139 Henry Stillwell 

bJo:. nL~ny e·ngint;C~'ing ~tndent~ are privih:-gt·.J ~G h~··.:-::: ;~ 
yot:n~ in$trtv:.t~"_(r lteturin g in the c1a:;:; rofJrn a.nd h:dplng the:rn 
in th<: bboratory who has h<J.d much indnstri~d e:<peri<:nc<:. 
~~tudf:nts •.)f acronautlc;:s.l t~n~~ineer.ing arc indctd fortunate in 
this n:sp~;et for th~:r have a~ a rn!:;nh-:-:> ~.J£ the ~~tan: a rnan 
:.-...·-ho has b(~cn \V01.'king in the ;s.e-rona.uti)::;J.1 indnst;v for th::~ 
p;".t fiv;: ·<nmn.wrs, Mr. Henr-y Sheldon StillwelL ~ 

Mr. Stillwell ent<:r::•l;hr: t'ni<·tr.::ity oi :Vlinrn~>.Db in 1935 and 

~,~;~ r r:::~;,;;,.;•;::i nt:,Il!~. r~,~~;:t~~~~~;~e;Jt~~;'"' ~::c;n -:~::~·2~~ t~~~:. \'~~~l~in~r;~; 
maintenanc<: dq:artment and also hy Tipl<.>n Airu;;ft ao; ~" draf;s­
~.n~~n dttr1ng· th<: ~Hn1nH:r. ~rhe next t\VO sumtncr :s :?.3.'\"-. hirn v"'~th 
the t\,rter fidd !li:­
uaft Coq:,:)ration ;;t 

K;.,n~a~ City. \\'ith 
Por!(·ri[dd he wa:< 
engaged in (~nginee:: .... 
ing \\-'n>ks spt'('i<~hz .... 
ing in the <.k:;ign of 
:;mail airpl~nes with 
W • (){} hor"t:Po•·.-u 
.t'\.{t(:'!.' ~~·r.1dU;HioH iH 
l9J9 H<:my StilhH·tl 
h~~·~:~rnr:.:-, an crnpJoy~~f~ 

of t>•nsolidated Air­
·cn~ft iH C::di1or:lla 
wkn: he ·v.·<>rh:d <>n the <k::i~:n of the .M('de! :31 t:~~"·Atb.ntic· 
H:::.•ing br")ti.t n£ 4l~0{~ hc·r~t"P(>Wt~r Y\'h1~h '«·a~, tf~r:.T: ~1] :..~:.:-~n:;tru•.:tior:~ 
a:; ;:-.•eH a~; -t-r:.~ngix:f: Hying "bfJitt~ for t.h~: na .. ;_y '.~h::..·.h v ... e;:-.c 
d;l>si fled a;. patrol lwmbtT.:. 

In the fail •.)! 19,\9, Mr. StiHw·cl! rdnmt•<i to th<:: tmivn·;it~ in 
the capa.city nf 2- research =~-<::.si:-;.tant \vhile ~.>,·'Orkin~~ tov-...;::·d~ a 
hig-l~tT degree at tht: ~(lH!!; t.irne. ~{i~ f!.:sc~=:rch \va:; •.:~;;1c·enH:"~ -.. \•Sth 
t!l<: stmctnml te;Jing nf <:taink;.:; :;ted for a[rcra ft <J.nd -reslib'd 
in lhe p!·e>entati<>n of a. pzper, "Strength hwestig:ati(',ll ,;t Thin 
S:.ain1e,;•; Sled :-:.e,'.tions." and the publi~hing or a papr:r <Xl "Tht: 
· P1ng~ ?vlethod fc-.·r ()hta.it·:ing· the c:crnprc:;-:;ive l::Jastic P:(;pcrtie.; 
of Thin .. \Vallcd St~r.tions." <>f whi.d: hr: is C<>~aut!".)f. 

Aft(:f r!;("eiv1ng hi~; degn:-e of J.:LS. ::.n jux:f:. 194~\ )\fr. St~nw{d1 
wm·ked (•!l the ~trudnral ~ksign (>f ohservati<>n aircraft ;>n:l !<)!'· 

;.~edc• bo.tnhr-r~ fc~r the Y'ought--Sikor&ky .Alr,-::raft (._)n~p~u.:~; 2-t 

St:·~r:ford~ (:on.:.le(;ticnt. He rctttrned. to the l":niv·<:r ~.ltv la:;t _f;;.H 
and i~ teaching ·while \\'O"fking ot1 hi~ degn:"f:' ~.-rf Ph. i). ~ .:\~ ~u tl'se 
futm·e Henry ~ti1lwd! look;: f<>rw~.rd to ;> teaching '·"l.lT<~r ·«hidl 
v..:·iH t:nabh; fl1rn. to return tn 1ndustry dtH·iug: ~crn;e :-;u.n:.ra.;:·r~ ~.o 
that h~: v~·11l ht· ab1e hJ kee1~ Ull -.,;~.r;th industrial a·dvan('en.H~Dt )..fr. 
StiH-...\·(;J! he1ievf:S thi:; pl~uJ i~ ('S~cntiai fo·c at: instrnctnr to be 
:.ruly a. ~:u.c~:t~~':' 

'39 
Frederick W, Meile, Ch.E .. <:-rnploy,~·l hy the tl'linncapdi:­

G"s Light Com.patly, rec>~nt1y built a nnv hom'~ at !.900 Ea.>t 
Rivn Terrace in !\Jinne~q><>li«. H<> says he is k:okiag [ .. ;r a 
,vifr: to h~1p h·i;.n enjoy hi':' n:>;:\~~ h;_)rne. 

Lloyd P, Tyler, CiL, w;ls manif:d recently and tiveo; at S12 
DeLware S. E, Minn~apdi>. Mr. Tyler v;ork:: for th; :3-Lnn<> 
;:.,)til Highw;;y Dep;;rtment and w:-l~> transkr:<:d la;;t summer 
l<> \Vatu!G<J, .A.rkansa~:, fur ten wt<:·k~. Hi>. wife i' now 'sork­
tng· o-n an ;Hl.,lantf:d degn:~e. 



Developing better apparntu:> of :many 
kinds atlowe:r <~ost is a continuous proce;;s 
in the Bell System. It plays a major part 
in making your tdephone serviee the fiu­
est and cheapest in the W(n:-ld. Here is 
one of 1wwy cases in point: 

Ahove you see two telephone lo;HHng 
IX>ih- one old, one new. Sueh coils are 
spaced at :reguhr intervals along tde. 
phone dreuit". They reduce dedrical 

Jo;;;;es ••• help to bring your voice throu.glt 
clearly, strongly over long distances. 

Through the years, enginec1·s at Bell 
Tekphone .Laboratories have succeeded 
in making thest~ (:oils smaller and smaller. 
ln so doing, they hav•e greatly n·duced 
the cost per eoil, which ... multiplied by 
tlte mmions in use in tlle Bell Sy:;tem's 
natioH"wide :network ••. has helped to 
keep !he cost of out.o:f-town serviee low. 

Why not telephone home at least once a week? long DiSih:~nce rates 

to most points are lowest any night after 7 P.M. and all day Sunday. 

TnE Ivll~:---EsorA TECHXo-Loc, I·>bnwry. !941 
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CAMERA PRICES ARE 
. buy now and save money an 
NEW AND USED EQUIPMENT 

[}\ PUS l:Jll\IERJl SHliP 
1329 4th St. S.E, Gl. 71'17 

114 

ISE 
E. H. MILLER 

.u2s 4th st. s.&. 
M!M&&I!Illill, Mirut 

ENGINEERS 
Preserve Their Notes 

cmd Reports 

Have MILLER 
Bind your worn booka-.5!k 

o.nd up 

Nc.!0s a.ncl Re:~=<orts-2{)<;- up 

Tht-nH;a o.nd Th.,!!e$ $J,~~ 

'(tlltiltte4 WitA 

tl'itJ ' Jettt/tPA 

Advertisers in our magnzine etre 
fo.rernost omon9 the industrial 
manufacturers of the dcry. TGke 
ad.vetntage d this opportunity. Be·­
ccr.ne familiar w i.th their products 
cmcl services. 

A sure and easy way to moke 
this contact is by reetd.ing Techno~ 
Log adv-ertisements. To mo:ke o. 
profjtabk future investment, don t 
icril to reed them now. 

Foundry Students Organize 

in ~p1tt: of th(: h_;.ck :.::f fQcilit1!::~- in the H1t:chatlicai (:ngin!;!;.::ing 
1mi1ding, }nterest•o•l l:m:ndry ·~m~?nt~ kn:: ~c:;:;. U~mit:~ w!th 
<v.:hon. Undt~r tht <hn::ctH.:n f}t ;:_t:-;rhE'rt t,. 0(0[)~r. tonn~Jty r:-s-­
sr:rnct;.::r~ tlH:_:.; h~n.'t' c~rg·anized tht f.:rst ~nF.k:nt (h:;,pte-r :.1f thf: 
)\m{·rican F'oundrvn-:.en~s )\s:-:oc1:~t1on ev~;:·r fo·n~-1ed i-n th.:: Unittd 
s:-~.tf~:~. ~f'ht· rfJOttD c~f. the :\, FJ3.'-·~ '~Cc{rnit1g togcthtr l:; a. bf:gj_n~ 
ni:-~g----:kffping t:)g<:th<:r .:.~ p.::og·rf:~~-----\V{}E .. KIN(~ ~<>gt:i"ht~r ~~ 
SVCCESS;" >viH be th.; in;cpiratiot; of the <.'rg;mix.ati.tHl. 

Tb::-. ne'(\" )!,fOnp v.?i!1 h<.rv<: stvt~r:;J nhjt~;..~ti).:<::=.. I,"on:~rnost 3;x:o;1g 

them vdl 1><~ w give int.;r.-:;.ted 'itHcknts a chann: to g~t hctte~· 
;>r.qu;;inted with the fc•uHdry iidd and w:th <:ach <Jthn and oJso 
to prDrr1ctt: ~ntt·ri~-'~t in foundry ed$JC'o.Jjon and a-n understanding 
d th<~ foundry indu<:try, Thi' group will try to :',tinmh'<:: st!l­
do;;nt ioHndrynH:n to dirt:(t tht·ir aHf:'ntio,r: toward ~-Jes;gn, 1nspef· 
ti~.">nf <:ont.::ot rf~:~-:":.1 n~h, rlntl pn~du~~tion o.f ca~;bng:-;. 

Charter 1nernher-s ar{~ J au!cs H. :\rHk:r:;ers) L-::~:..: } . 1~ H·::.,:n~., 
Jarl A. HJ.'.YfH''L L(;Hoy Edman, Donald A. Jd>t:':,m, awl Ru-

~{;:~~::0 :<~:h~;r:~~~~~:·k;tt!::J7~>~~i~;,:, ~;~~~~·';::;~;;;!,. tr: "'"': Mr. S<:<>hi<: if 

Jobs for Seniors 

I·:nginter1n;;: ~.tr:iors int::;·e~,t.eti :n 7'<:cur1t~~ joh/ ~~;f.ter gradt~a-­
tinn. ;n~=:y a,H:end thr!;e inf:.:-.·rn}at.is!~ ~-n{·etings dc~.;gr:~d tO-.f-:dp thf:r:-s 
to ~hat end. (~ii·ff(-:rd 1. llaga~ pn;{e~'5or of r:ng1.ish, \;.:·JH :;;}e:~k {•n 
''\Vri.ting a Letter of App!kitticn"" on Thm::<.t~y, Fd::ruary l.3. 

()H Thnr,:,!av. Februarv 20. \h·. f.>:om>md <.>f th<~ Pr;·,tt and 

~;~;~·w~.,1(~~;.;·;;~~~~;~ :~:;:~~::;%~~ 2:'a~;~:~r~a; ?'~:>ue; lwl:.-try IA"A f<J~-
T}.::::. J<tH mt:t:t:ng \~·ill he hf:h1 <)n \.\'ednesday. I·\:hruar_y 2<~. '.:o, .. ht·:.~ 

l'a!:l Bnyntor: w·ill gi.H: th>? highiight;c o[ hi" newly pub!i,hA 
1:x··ok "Six \V""' ,,, Ge: ., rnh ·• ;\1! ;no·ni·c'g' ,,.;n iw :v:,: in 'he j,;;;;/c>c 'a~Flit;)';Lrr:~' st;n:t;~J>; at. 7 :3(;, ....... , . , . . .. ' . " . 

Sleighride Held for A.S.C.E. 

F:.:~!h!r(;-; o:)i th<: i\.S.C __ F, rrtet~tJH>.:.~ Ff]day~ J:;u:uax: .. ..- z.;~ 1\'t.!"':: 

n1otl(~n pi<::ttHf:~. on earth\\'ork ~ ... h;:)\',·n by (;ordon L-:Jt:dc:::n, and a 
:-:-,c::ndai. shc<~t n_ad bv J)or: ElaisddL Plans ~o;,·erf: dis<·.ls:"J:::<·:d ahot~t 

:~:~d a·:~';::!'n;,];•;:L d,~:: ~~~t :~;:~e!t!l~ '-~~l;:u;;;''~~;~'::;~,~ ,([,:\ ;~· ~:~~'~;;~;, 
Rar:.c-1! :-:nrn,:· :.:rnf: jr:_ F('bntar-..,·, :\ rf:p.re:"J.;:'ntati\•e of the State 
Boa> d of. 1-Io;;aith ha:-:. hs:,:·n :=~f:CBred 1(· ~peak f}fi ~an!ta:ird·1 at 
.son:c 1nture nH::-:t.in~. -~v}t·tnbtr~. :.~f. th<.:' /\ .. SJ.:-.E .. an~ cor::.hs<::.~r;t~ 
a memhc-r>hip •.lr~n; .. ii.t the pre;;etlt tinK 

A.I.E.E. Plan Electrical Show 

v:,~;:~ :~~~~\~:~ ':D;~~~~~~ '~I;:.;i~:l:1::,::f:;:-~:F~~:,, +~::~~:?~l~;:~i;:;,::J ~~:~~ ~;:~~~::~ 
~.!idf::o:. a:-:. v-..:dl a~- ~-f>~t1f: adu:d san1p!e~, :.:{ the c;ih~o::, ~t~·r:plifi(·:r:=.1 
::nd Plhn <~qnipmem. 



Tech Societies 
nounrtd his appo1ntr.nt:nts of ~:onn:n.ittf;t head~.. "Tlw <:oq~rnitttts 
;u:-:l th·ir ds;.tirrnGl an~: vice chairman, \Vaher Fish; .fH:='h­
rnan t<·pre~rn1ative, K.irn CnrnnJing~; ap_parat:J~. H.uht:rt Lyon~; 
:'\.!. E.E. rq.>tT'<::tt~Jin:, Engme Ecklund; danC'e, A.rt Smythe; 
linance. Paul (:!:alme:::o. M.F.G. t•.xhibiH., K. Ctrhon . .'f. St()rm, 
.:md >N. v~·,::den; program, Eldridge MandcoJ; :,i.ndt~nt c<.hibit> .. 
H()w;;.rd .Schoonover; i.id:.t·ts, 'Edwin Brandt; j·llblic!ty, J dm 
Lunbut. .Sn•eral ('(•mmittee chairmanshir'"· art stiH npu;, 

SorJh{)n•t)r<::; ;;,rt; urged to ~~ign HP for w·o.::k 'Jn the sh~•vv so 
tJ;at t!Jey ,.wiH he digih!e ·fo.r f:Xc(:utiv<;. pmition::. ;;t t.h<: n<~;:t 
l:Je<.'tnc:<l ::-.hnw. !\ny utner eH<rlnC'al dlpnen·-,; v-:lw want tG !Jc:p 
~~:an :-igr~ up in th~~ eh~r.trical t~ngln':'::ring officf:: or ~r: the. ba~e~ 
n:~:trt h;n(.h roc:rr: 

I.Ae.S. Eats Beans 
),1t:mkr:; oi the I.Ae5. had a joint hum ked ;l.nd nwNing in 

the ba1Jroorn annex ~Jf the Union on "f~nu;3rv 21. Feature of the 
t·:-H::';'U$11( ~·a~; a talk hY I .. t. Lindn::r~ <.">f .;·he I'-Ja~~at Ai1: Hast· ;3t \\:o·!s-t 
C!nmherlain t~dd, ";' ";\ircraf:. :\faint~~n:mC'(•,'' 

Redgt::r Hingh&n1 ;~_nd t>.1k l}ri-n.kv;;oJt·r ·'.vt:re appo1f~t!~d ::n->-:hair­
m.en of ~1K Auo Hall, to be held at the Nicollet H<)td on .Satur­
<hy, FdJ.ruary 21. Fre,k!y 'Ri(:k'o ord1<::"!ra ""i11 p1<Jy ~<t th(: BalL 
Co-cha·;;:rnan J:~ir:gharn ha.s annonn:.:.ed that the a<::rc·s v·.:1H once 
again bliukrkx: the c.w\fH)' ,,·ith t r<·e ti('kds t<.> J.he HaiL 

A.S.Ag.E. Helps 

~rh~: :S.....S.A.g E. n;ct J~~nnar.v 16 tu di~(.u~~ p}a,.n.~ for Fann and 
Homt~ \\\:<:k, which ww; hd<.! fwm .fanHM} 20 t:; 2:~. M<:rnhcr~ 
(·f th~• Sot'ir:ty '"!)':rated an inft-.rmatir:n bootl·: ;>,nd chu.k r:;nrn 
.ior hnm and Hontt: \.Vr:ek vi;.,!ors. The hnotb "·:;,·< undu the 
'hf~(·tion of Vvilham Johnson. Gr:un.;e C:_;.rdw:r, Clifford M ''' nll. 
;)nd l~h-!Hif) ).,:{;u~~~on'" inst-rHctor ir: ia;Hi t<·clarr::atio..:n, The agr-icu1 ... 
H:ral <·ngineering d<:partn!<:nt had ~(:'veraJ txhibit s dr:aJjng vv1th 
fan·n rnt·;_·hani~::-;, struct.tH'f;S~ 1r:achjn~~.ry~ tr.ac.tor~~ ntra1 dectr·;:; 
f!«W(·r, and liJnd rrdarnatinn. 

A.S.M.E Hears Rowley 

\.\'ith a v<J.rir:ty <); ilnmor, !m-;m::;.; .. cn!(·rtainmr:nt, ~H:d :-(' f1T~h .. 
men!> ~r!<:' ·\.S .. H.F. hdd .it;; k~l met·ting nt th(· qu;;.rtr:;· 
s-_n: J~un.tary 2.3 Skeptica] tT:g.int::r·:-:. "\Ytn· convincc~>-l tl:at t-nu~1c 
and S<:·.iencs-; rnix \Vhen .Pr{1fe~.~cr- }?n1!on Hnhhv tntcrtaJn!:d ~}w 
andi<:net 'A·ith ;l rr~~~r:artnH:tlt of }:i;;. :·ef·tnt frai~;n;.{·---.d} ea~·Y lt::~-
~-on~; jn {)L~;. ing th<.· :nianG hy rnatbc:r:;it_i~::-:.. .. 

. f'rolfi;$('·j' Frank r~owky, 11<~"'' hr:a;J Ol !l:t: nwchani .. ~;ll eng.inu:r­
Plg- ~}t-f>artn1<:nt~ pre:~~:ntf:d ~~ :-;ketch n.f t};,~ \vnrk \vhjch has b.;~f:I; 

:Jo:l!~. ~}~: th~. -~1:J~~:rd _ ;_~£; E(~~t;·lt~~ tht· •nt·t·h:~nit:~d !:ng-iBt:~~rinx .f;;_cuHy. 
;:;..nd .J~( ~A..::·:· .. ~\': r: .. ot! !~e.ha~.:. Gt a !n.{·;:-.ha.n1f..":1 : ... <f~rt•n;nHlca} f~Hgtnet:.r·· 
u.:g 1mi1dir:g F'roft,>><.>r Ruwh:y hdin,(:S that the d;;m~e;: of 
g-ettjng ~tatt~ appn.lpr iations ~u<: stdl fairh· s:~nod. ;:;_·:~ fet~h. cnr.:~ 
~·~Y~f'f~d that, t.he; ~1oney \\·~'>f:•·k( i•t:. appn::p;·iaf-~·d 1.£ the; }egislatere 
<...:o:..tlG. :-:.f:(: tnt a.<. .. IH.3l cond1t1c.n~ v,::Hch :::·:.:Jst. 

TnE l'vl.IN ~L'iOTA TECHNo-LoG, February, !94.! 

• 
wife-beote: ex!raordinc<ry»»>a barker 
in the Eudape~:! amusemen! park-~ 

the neqhborhood bully, arunkmd, 
and gc.nrJbkr»>»idol o: lhe t•?rvinq 
JYloids--... 

It's Ferenc Molnar's cocky, 

irascible "Liliom" 

UNIVERSITY THEATRE 
· Music Hc.ll .-,n Ca.mpus 

L Feb. 13, H. 15. 17. 19-!!:30 P.M, I! 
i ==========================·__j==~l 

IT'S EA.SY TO SEE WHY 
_Blastu:-' everywhere pxefa TROJAN HEAD­

ACHELESS SAFETY dynamite. 

Blaster;; ahyayo h~d fine v·Awn they bl~<.t with 
T~OJAN.""'thei~e :u-e .no p~ysicaJ to~-nx:nt~ .. , . , 1 

fhe~e !o no 1rntatmg mtroglycenn m IROJAN • 
to a.%;u1 the heart, diBmrb the d!ge~tion, nag on the 
nnves or make the head throk 

It's a pka~ant. comfortable wav 10 bla;;t "''!th 
this «afer dynamite that is not «en:;iti'vc to shocks ~nd 
pn. 

You'll fed better blasting with TROJAN. 

S, R. BOWEN 
Mmmfadurers' Distributor 

EXPLOSP/ES 
\\' hHHU,, ~I hu•. 

R<u.: lSl 

;o:; ·:;c' ""-

EVERYBODY'S 

IT! 

A /ter a Dance-
After a Show-

Or Any Other Time 
MEET YOUR FRIENDS 

in the 
MINNESOTAN ROOM 

oi 

"Jimmy's" 

GOPHER [JlFE 
Hennepin at Ninth 

• 

i 

llS 
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LEW 

The 
lli(E .. VARIARM 

Sr;tll.-rll:;·~1:q nt.··~<· -,-~! f1>l 

FC0f 

JAMES MILLEN CO. 

wHh tubes 

BONN'S 

DAWTIN 
..... 

Photo Engravers 

Photographers 
..... 

KAPPA ETA KAPPA-Electrical 
Oll<~ ,)f th,; hl"'''i'"'t ·w<! m<!St -"'';,<, C}!<;r-•t''"' n-i' r:ap:n Fn 

~O.PP;::>. l~\-ofe~~;iDr~al .. l!:·J;'{_:tri~a-l E~lgi~~~~r~r~g· _.f~~te;t~it.y,\. 1~ .. -~ t.n ···};~ 
to:mH ll<::r<::, (>1: tht L:mver;;Jty <.r~ \-i:m:;;;;ota rampn:;. 

Tht- fraternily was fmmded Fdm.w.ry 10, 19'2.\ at th<: tcniV<'f·· 
:oily c,f i<>wa, Iow<J. City. Beta chapte:· at Mi.mJ<:sota wa> estab­
H:~hed th;~~t :..;;Hn:~ y~ar ·~n ?\'fay 26~ \vith 18 stndent~ and 2 {ac:stty 
:::nt~tnb::~r:: bt:ing initi~~tf:"d ~l~ (~hart<:r nu,:rnhers. (}n::: uf the facultY 
mer:1h{·:-s ~..yho·- Js stiH Yerv a<:tivf~ in th~ a:ffal::s o-f t.hc {ratcrn:t~ .. 
'''"' "\t >v+om :}w h<">Y'' ~t· K r-r K "'';Ft ··vi•h ;'1st nride 'l' '' -,~,;t 
~·i;~;i~>nal }-·;·e;,i~h:nt,. i; F'r~f;~s;<;r. j;i:n H.' K1l,;l;ln:.~,nn: ;~ni,l;' ~~f 
~'eicctric3J d~~:;ign~~ ir: the e~ectrica! :;ng1neering dtp;Htnu~nt. 

~f'he ac·tiv.:: n1:~n1.her:~hin at the ch)~e ~::f th<: FaH nu.a:ner "<Ya~~ 23, 
·with 15 of the:;,; b<::.ing ~~~embtrs of the KH.K. Ha.dio Clnb The 
l<~dio Club mt'n·:htn hav,; built and op.::rak a phmu: and C\V 
tran:;mitkr in tk "Ham" :;ha<.k locat<::d .\n tht bascm.:nt of t.he 
t:haJ~tf?r hou~c. Tht~ tran~t111tter i·.;; n(HV op.;;;r;;.ting on 7~ meter 
1llwn.:, ;,nd th;: <all is \V9QN!) fe:r th<: h.:nd1t o.1 you ·'H:un>" 
intn·<,>t<:<i in making ntvv· tontacts. The dub maintai·ns a ~d:.t,d­
ule with <>the~- chapters <)[ K.H.K. 

This year's Pr.:s:tknt o.£ K.H.K. is John Dahlbug, »·h<.l donhlts 
in 11r;~:;:-; ~-ith h·i:.; ov .. :n (I.;} .. f"f)' R.ohcrts') danr:c orcht--stra at ~n<JJ.lY 
d the: important Univenity .func!ions. Vk~- pr<:si<knt i:; Erne>t 
h;ppenfus; >.er.rNary, Roh<::rt Alhee: and tre~::artr_. Panl H. 
Ch;~lnH:r:;. 

ALPHA RHO CHI-Architecture 
Alpha Rhu Chi'~ gn:a' ha!:ketb<;ll team:< of tlH: past kw y,:;;r,; 

need have no k~!r th~tt the tr;~diti.r:n which they havt: hui!t lip 
will h.:: ;;h;~th:rd this Y''"'· sin;·e t!~<; :'Arc~-,ite,;ts" prdkt. they'll 
b<.>Yt an<Jth<:r rca! t:nntendn xor :...:mver&Hy llOWHS agam tlw; 
year. (Alpha Ri«J Chi 'NOn the 19-:t() All-Uni\·trsity Cf;;;xnpinn­
:;hip in k;_.;kt"thali.) 

.. \.bH Y.:orthv of 1n·ention i:~ th~: ::/\.rc:bit~:ct~< ~~ n;;.:Drd Gf fi·rst 
prizt ia th<' .1-'rof::ssion:d Frakrnity !·{omet<>ming· ;:xhih;t <.:!>n­
te>t. fc:r !hrt'"-' .;tnight y.:ar~, fmm 1'}37 thr<mgh 1939. ,mel >tcond 
l; ~a~~c in 1 <i.JH 

TIUANGLE-Engineering 
Thf: engint;r:r:-:. ~tt 'I'!'i;;x:gh~ fraternity f:'r:.t~rt::dned th~~ national 

cnt1"\'{:·trtion fc·r 1ht2: 16 :-:hap:t:ts of the frati:::rnity,. 3J.ld >t1;-; :;aid tht· 
bed boys fixed the \'isitGl"'' "!Jf> with ~orne birly rr:prt"<~utatiH· 
C8.t!1!)U:' o~)ne:?tE/' fnr tht" t"VCB!Og :O:.t"':SSinns. ;\{t(;f the bus]f.l-:::8:-, 

::.of the ~:on-..Tnti~.">n -...-..-a_s t~i.ktu c.:-:::{:' c-.·£. th<: :.p:sests v,:ete tr<:~~h'"d t~; 
::.uurs of -~,·f innea;~cli:-;, ~~ hnat rid~ on Lake I·v1inn!:tonka_, ~rnd .. {8-

r!on~ :Jinners and datH:-c:-;, 
r.:.::~·t:ntly, the fr;;temity h:t:> had a." dinner gu,;:;ts, Profess,;r-; 

l)ov.._:d~:'n. Shoop! /)._;,_·_k(:rnl.an, and L<.:·v1nst and a::e 1ook1ng fo'f-.,;~·a::d 
w th,; vis:t hy C;rd G<:·<ld-<?> d the "tu<.knt aihirs ottir.e. 

ALPHA CHI S!GMA-Chemis1ry 
.l-kb o( Alpha Chi Sigma again i:; actiw ir: th:: hn:·amnr:<! 

~.pert~ prngranL . .-\fh::r ··frinning the pro:i~s~itH~al ~:-nnvn ~;.nd gnit'1~ 
to th(' AU-liniver,,ity finah in tll<: fall quarter, thr; howling tf:~m 
i~ :h~ain lu·ad.:d t<.;watd the top f:osltion. Th(; ho.::b.'y k.cun rt·­
peated last year\ pcrfonn~H1ft by \'\'tiH1ing th!::: pro-fessiot1:.=d ~s·,=:~ 
tern.it.y ::-h~tn_pion~hi_p. 

5~J('lai event::i for tht: faJ1 qHarttT in~:h_ttled a hornr:~:nrning ~hHN ... <:' 

;;_t the Gn·enha>Tn Cc:11ntry C!Hb and a Hard-time party in tk 
~\larDon ~uHJ (;o!d Roon1 of th..: chapt~.r house. l)r. C. /\, "J.fanr:. 
!;,;ad <.:£ ihe Ikpart.:n,:nt of Chnnica! Enginen.ing, wao< pn::;el':l at 
th<: f;·e',hman snwko· 

THETA TAU-Engineering 
AJJ•ha ch~~pt~:r of 'T'he:.a Tau h~~~- spent a. sHcr.f:':.;:~f.Hl f{_tH t;!J.3..r­

st.~r under th<: k:~~dershin (>f n~xent F:~nrton ~·nud~~ H{">yum, 'I'h<,~ 
~hapte:: hdd two regul;er m<>nt1:1y prol'e,.sional meetings during 
F~1ll qoart<:r. Speak.:r;; ~t thek mtTtings v;er<: E. J_ :Longy<:ar, 
pr,;,.ident. of th.: E. _L Longy~;·ar Compa.ny, :wd Mr. \\'a her H. 
\\-'h~:e1cr< (:(J.nsuitiDg ~t~1gineer. }.{::, \\'lteei;;~r i;;. an ahttnnus n.£ 
/\1ph~~ Chapter, 

Editor's not<:: Professio!l,~l .fr.aternity notes will be a m<.mth­
ly feature of the Techno-Log. In each issue news from e-:l<:h 
fraternity will be publh;hed t>::lg_eth.er with a history of on-t of 
them. 
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Professor B. J. Robertson 

Associate Professor of Internal Combustion Engines 

By Wendell L Wilkins, Aero, E. '43 

A. -fritndly ~~~t~p.·h and a di:~tiHgnJ·-d;t:d q:+1it~: :~h'-n~: Bntton J. 
T~oht~r1son if.~ he an am.i~~ble rnan ~sho undtT'"tands the s:~cTf;t (•f 
m;,king frin1d:: >vitb all i)"j)<'S nt fKnpi<:_ H;;; words carry the 
\'-·i~dot:'1 f.lf a per~~:m. ;rh(, knc:~ss tha .. r tn;lkJqg friend..; ~=-.nd inBu-

. . ' 1 l l cn<:;ng peo~>!f: lS t -lt ar,;;r~;t st.t'p to\van s:.tt:o::;;.~. 

I-I<: \V~~s graduated from tlH; .Alr-·;tin) 1.·1 inne~oto. 1 high schuol jn 
19GL Th.: nn.t t'i;z-ht vears of hi·; Jik wne "1l<:nt in varicu,, 
a<.:·:.}·.:itie;; including i)uik(in~· and ope:rating a teh'.pb;Jr:t exd:ang:.:~ ~tt 
Lyle, ~\{jnTJesola} a~:ti11fj" a~ f\o:;t.rna:5t.t~r in iht: s~B:n(: c;ty, ar:d h:.te:.~ 
t!Igan~zing the '"'rf;;.:rnpson .<'\.Ht(> Ccrupan_y for the ::ale and repair 
of :;u!O.mohiks. 

His furthr~r- ':·ducatit!n v~·:_t.~ h~-:.tun at tJ:e t~nivt~n;i1v of \fa;neso:a 
in 1910' in tfH~ CuHege (•f I·:ng·;j{~~erinx. He r{~:..·::;:~i-..,re,f the dc~~n~{:' nf 
U.S. iH en~~1net~ring in 19J4 :lnd. th<: .<l~:~gret of E.E. in 191"5 .. A1·· 
thoHgh r('ejving t.hi:"' degrt.e in E.E~ h{" ~Onf~ fc::Jnd v.-ork f:il.<">i"t· !O 

his }jkJn~~ in 11;;;ch~:nica1 Engi:.H:ering and v-.~as ;3l"JP<>it1ted ~~n ln~ 
>Uw:wr in \l,:.·.hani<:a{ En}6net.;ring ;HHl Ass:>.tant Di:·ector- c·f th:: 
Exytrin.n:~t"!t<.tl I·:ng:ineerlng. Laboratories 1n 191!1. Hi~: \'.':.:<1-: ;:.;:r::.T 

1927 ha:~ hr:r:n <:entered jn the rntcrnal C.:::tnbtt::.tj:_yn En:.::;ines .Ji~ 
vision o-f the. ?yfet~hanica{ I"':n;~)n(:(:r ing: l)epartnttnt v.•he1·e· h:.:' :s 1n 
r.har-gt~ a:; v•;eH as b•;:ing an l.nstrncto:: and carrying on exh~tJsJvr: 
re:;:';c:rd; an•l ex;wrirnental wm·k in ih•.; O.<k :-itred L~i·"·'"'.t<lrii"''-

l~rofe~~or {~o}X'~-t~nn 1~. a nH~tnh,-~r· nf 'T:tu 1-kt~{ P~~ Si~:t·n;;_ .Xi: 
and P1 'fau S1g.:.na hon!)raxy ~.ot·it~tit::;. l{e ha~; :~erv,-~d in. \'(trioo~ 
oiil<-t"S of the \llnn·::ap:.:di:; Sfc~ion of dh~ :\ ,S \LE· .. ~ 1nctud-;ng :--'·ec­
n:t;n·y, Chairman ;;.nd the Minneapolis <_le!egah' to t\w annual m.:<:t~ 
ing of thf: :;ocie!y, He is ~t n1t:rnhf:r of the \fS~1rH.:apotis E.ngin<·ers 
Cluh, Cmn;ms Clul), a!ld i;.. rr:g:skr,,d ~!:' a prc·f::,;>imul deci.-:·;::ai 
and Plf:f.ha.n!tai enf~~;nftT hy the \·1inne~;(··~3. ~.tat(: })c.;i~·d <·)f }{cgi::· 
tr~<ti<:>H. 

His n1;:::.in inten::~t is ir: er:g!r::.:'...; and re·.;c~arch: v•:1th ~1 r (:CCHl u f:nd. 
tow~~rd (.rviati.r:n f.:"Bgine'-5, .H.t ~;pt:!lt h:st :;nnHJH:f at r·::tst. Hart{nrd~ 
Connecticut, dqing n::;t·arch on -,;npercharp;r< fe-r the l'ratt ;;;:cl 

\Vhitn:.:.'y Corpora.ti~•n. }-l"e ba~ inv~:~tigat(:d -..~·int.t~r rnct.-;r o·;J·,_ ar:d 
pi:;tun dng,; very e.xt.t·n;.i,·,::!y. Manv uf hi> pl:b!ic-at":.-.r;o; ca1; lw 
found in Lhespf}\;·;;)<:·r;o F.ng,ln,:·~::ring I·:x-;H:;·in1t-nt St.::t:on Dunetin~ .. 
and vari~;:.g jor1tna.h. 

]\{r. l~olx·rt~nr:.', pet bohhy i:; l;ik!: n-=-hing, and hf~ ;.._ very I:N;ud 
;;{ the c;;i.k::tion c.f tackle and Hies owned hy hie iriud, F"rofc;.-.:.r 
Dc-.·:ringsfdd. y,·iJik li-,oi·:>g '\t Lyle, \finnesut:<, 1:,; v,·;l> ;:. very 
activ<: rnusician and ::.til: has a de,:·p a.ppreci;;.tion fu:: goG·J n1tt::.1~~. 

A FUll LINE 
OF GAGES 

Gages are the tr;ols that make it pu~gibl<.< to prt>duro 

sepamt<.< po;rts in plAnt~ l,OOO miles Apat·t with the a~sut·· 

ance that they will fit when th<:.Y meet for flm'<l as~<:mbly. 

G.T .D. Gaging Systems and "0/f.D. Greenfield" Gag<:!! 

aw serving every branch of the met:lt working indu~try; 

speeding production, SHYing time, ~aving money. They <:an 

alwHyi; b<: identified hythe familiar trade m:'trk ~hown below. 

GREfNffflD TAP & Dli CORPORATION 
G!U!ii'UiUD, MASS. 

Investigate N! 000 
- for !ower Milling Costs 

on Small Seeond Operation Work 

WrH~ f<>~ s:letulh 

lS~own & Sh""''" Mf<J, 
C<>., !'ro .. ld<>!>e.,, R. i. 

• • .. Metal removing abiUty, 
combin~d with fast op~ration. 
9iv~s the No. 000 Plain Mining 
Machine o distinct advontage on 
ser::ond operation work in low~r" 
ing eo.sts. 

BROWN & SHARPE 
! !7 
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LIGHT OPERA EVERY EVENING 
Dur1nq the Dinner I·k:lJr 

BOB LAWRENI:E 
Of S!<lge and Sczeet~ famt­

II:;;~<db:ler_,in The yc:;,;;z::bond ~inq 
.t>:;::ry Lvenmg t:: to S o·dock 

D:nn.o:>! and AU SLOO 

Dancing w..,ek Day En·ninqg iv. the N<:>tl Cbssk Rocm 

TH.E CuRTIS HoTEL 
Tenth Str<:>e1 at Third- Minn.eapoH!l 

'liL~~It6 HARV 1\RD 
GRILL 

SOS Washington Ave, S. E. 

GL 5137 

* exeeiJent food 
e varied menu 
e etJ~".ugenial atutosphere 
e reasonable priees 

''Jhe L-:tmpu..c! Jauordl!." 

ANN UNGER 
)JiJVLOIJDL 

Sped a I 
Engineers~ 

Lunches 
25c 

LUNCHEON . 
DINNEH. 
SUNDAY DINNER 

11:15------2:30 
S:IS-7:30 

12:00-3:00 

628 Washington Ave. 5. E., GL 2618 

lJ.\U G 1-t! 
It I 5 Humor 

By Ralph HilL Ch.E. '41 

()nr hat:-; ufi ~<> tb~: :;1-rf:i.:·t ch•atH~r. lit's ur~f.:' g1;y· \vho kno».·~ 
er:·.:::.t~:h rt(·t to p·~n the {:·art btfc·r;;:· th<: hf}_:_·sf~. 

They c.aH~d. him ''Stuka," becaus~ every time he 
went l.nt>:3 a dive, he came •.:rut shot, 

Cently~ h(· pn~.h:::.d ht:r ~;ci;.~t~r3ng ~.hon1dt:r·:~ h;~ck ag~~$nst the 
Olsbi<:>r:ed chair. Sh(, rai:st~d ht>e<:>ching fY<::s m which faint hcpn 
and k:<r w<·n· strnggling·. Ft<>n: her t•a.rt:;;l. lips, the breath c;lmt 
;n_ short~ '::xciiinR g;;::~p~;. I~ZZZZ~ .... ,~.:ent tht dcnti:;t':., drilL 

They say kissin' is only face lifting. 

If. a g1r1 exp::.:cts to w1n a ht:~hand~ ;:he rl1lght t·.) {~xhiblt ~{ (';f~rKT· 
'.>U.~< i!a.turt:~-~:>:: }:<-~','\. go::ncroiJS r::::tu.r~~ ha:; ~HXT:. to ~beL 

Our nomination for the most popuhr Saturday 
evening sport is, "Ring around the bathtub!' 

Dov·:B /\k~h~una \~··ay, th\.:'r<? \va:; ontt an dld gcntlcrnan ''\··nu 
(:xr:<":r·ienc~~d son;t~ dif~-;fu{ty with his Negr;_) ~(:tv.=-:r;.t~ :rv1o~·t~. I~ 
~c!:r.ns that .~.:1 •:~~r: v~·a~; ~;er;t df}:.vn tc. the river :-o get ~.rrnt~ ·'!\:·3t~:r, 

;~~~;';)i~!:f ;:~: ,l~.e ;;{;i;::~:::~Stin~~~~:l,~~~\~:,;.t ~~~~;~,:·,i~, '::~!~i~ 11~::~~:~~ 
;<<::1" the p:~il aml rd!lrn w:!h the wzkr. aliig:_;.t<.:r <>r no aihga.t:;::, 
fvlt~=~~= 1l~J~{:·d th~;: na:l CJr:t :.::i. !h(: ri\:t:r: 1;ur ;sgain the aHi:?,atcr 
;.napp:::l at it. \'/hen he rt:porkd ;:gzin to ins (,;;·.,,, ,;aid b!'"·" ;.ai,.l. 
''\~:~\~;: 1~l1:;:;, 'i~f:,}'~t<~;:li.';~, P_::;i';;~~:~y i j u~(,,.~·~.tl~~;:~<:~~li:~ai:~~~ ['~'~;'; 
-:can·tl ;;-; f am, thal wa.\:";1' :':.:.n·: rH to drmk 

"Some day you're going t.n 1o•:3k up to me." 
"When':s the hangjng?" 

·r:l<>'r tell ot -::Bt· .;,;::rot·Jn? :2id v;l~o -..,v~:11t an_<nnd to tht- fratf;:n:it;.: 
h'.l~·::~:·::~ seiiin;.z th~; .Y~Hu~,d~~y .l->z'tn:.1ig P<",s_t. licr ,.<th;::. l,ver~· 
x:rt·.att:r than -antic~pat:;d, ;:tHd \~·h::··n sh.o:-: ran (':\H r~f. P·.)$t~;} th<':y 
to<.>\..· l . .ibertk::;. 

Sign in ,'! grocery :>tore: "The wodd is corning 
to an end, Pay your biUs now so we won't have to 
look al.l over Hell for you," 

.. ~ trile lc·vt·r of rnHsJc. i~: th~· ruan -.~vho~ sJpon htarlng a :;.opratF) 
voice in th:o bathro,.Jm, pnb hi;; ;_;-,;, to tbt· key'huk. 

Heard on 'he Snow Train: 
"Are ynu d.runk?" . . . , 
"Boy, them Four Rose;; am t pmned on m~. 



W'int~t bring,; }~>th the .-;njoyment of 
~ports with ~kate~ and skis and the 
h>!:'<tlthful stimulation of a ze:>rf,;! ~r.a~on. 
Ynung ;ond old lind rhe <:<.>unt!} ;;ide in­
viting-the fields hl:mkere·.l wid, snow, 
tree~< sp;trkling with crysral!>. 

No longer is the season x~gatded a.~ too 
formidable for <mrdoor recreation, The 
advan<.~~ of medioil science and chem­
istry ha-.e minimized th.-; form<:'! har.M:d~ 
of winter cnld, 

wr~ can enjoy w.inu:r with <·onf:dence 
today largely bt•c:wsr. of chen:istr:y's 
..:omribution to th<: prese;:·t:..don of good 
hea!rl1. for tht: chemisr i:<. behind both 

doctor and phunu<:ist who j"H'~Krib<.> 

and dispense th.: drug;; th,u saf<:guard us. 

rn thi!i fHdd Dtl\\ has long b.-;~n active 
producing su<.h products a~: 

Acetyl S:<li<.ylic A·~id and AcerphenNidin, 
both widdy u;;ed by the medi<:al pro· 
fession to comhu nwwwn .:-olds. in­
fluen~a ?.nd mus.:-ula•· di~tress-Chloro· 
form, a common st•tbti,·e a~ent in cough 
remedie~-fpsf<m Salts that n:create tlw 
therapeutic ;·alue' of England'$ Ep:<.orn 
water,.-Gl:ycine, Iodine. Carholic Acid. 
These and more rhan thiJ:ry orbe;: 
pharmaceutka! chemk·d~ form a major 

THf. DOW CHf.M1CAL COMPANY. MIDLAND. MICHIGAN 
Jlr~$-n·d> Sale~ O!!u.~·~; N~ .. ~ \ ork City-~-St Loui:s---f'h!c~g<;~S:-tn fr~·.n<.:hco ---Los Ang~h;s-E;o;:.;.Ud):! 

di' i~iun f>f Dn'IY ·~ widespread a<.:tivity. 

Here i' a fidd in which Dow is r<:cog­
ni~.t:d a~ an tmtsrarhling kad<.>r ---a iidd 
nf chemi.~rry whkh ha~ an ee.:<:et•dingh 
impnnant beanng on the maintencHJ(<: 
of America's good hc:a!th. 
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OF AN 

ENGINEER 
has long been recognized 
as the slide rule. It is the 
engineer's most valuable 
assistant 

A good slide rule will 
save you valuable time 
when solving complicated 
engineering problems. 

A good slide rule puro 
chased now will last the 
life of an engineering 
career. 

We have a .slide rule 
specifically designed for 
each type of engineering. 

K crud E. LOG-LOG TRIG-DUPLEX .......... $12.'75 
K. and E. LOG-LOG DEC!TRIG-DUPLEX .... 12.75 
K. and E. LOG-LOG VECTOR ................ 14.00 
IC and E. BEGINNERS {Natural Finish). ..... .GO 
K. and E. BEGINNERS (White Face}........ !.00 
K. and K BEGINNERS FAVORITE............. 2.50 

Professi nal 

oil 9es 
oo st re 

Basement Main Engineering Building 

~ il~J!J!l]l[t~@ 

J!~[j@~JJl~ 
Dave Christianson, E,E, '41 

and Howie Bushnell. E.E. '41 

(:·r}u!otnh-n~. tnot ;;. <~h.?XJce. ·v .. ·hv shc.·td!lt1~t vvt::? 
"\/J'r~rc 5t:.st a coupl<; of arnn~tls·~·e.& at co1unu: \ll/riting, h:.1t 

W<:: want !o fird your re~i>.tanr.r: to our type of pun.i~l~;~·,ent. 
()n.r ga,t.u,s i~ that ;Ne ·\vnn\ {;e the carrt:nt S"tH.~.t:<;:;:; c)f the 
ht·kl~ but H \Vf coul:J indnce ~/Ot1 to vD1t for us~ \Vho kr:cn,\·s 

.~~::~.~,~h:~~; ;·:~~:;,:·:\ "~::;;: t;~1/,p ~·\~~?:ify~:~-:~ ~;r:~:;,~::l~-,;-v;:;::~t ,~:~~~ 
sc:·i.;;;-turn (•f ntH .:nind. 1n L<:t, we'll pr:::h.:;hly ::lay ohm, 
\\:f;~re secl~<:n<">iti \V1th th~~ !'<~~~<:t3c.·r: tc• our ·;n1pf:dance, 

Cornrnutator: .:\ !n.u:. ,,vho t~dk.:-; over ~he rad.io ;1b("~ut v.:ar news. 
Fdd: \\'hat il nuu ,:v•eo annmcl wh<:n }:e 1<>oks for his on;r­

::lH.•e:; in a ~t:"~~~k ('}{o~t:t. 
. ..:\·rrnaturt· ~ /\. {t-Uow that '{';(J.n't a·.:cr:::pt ca~h pYii>.:~; \vhcn ht~ vdr~s 

:-:porting t\'t:nts. 
/'. nn:-1ture C<>ndur.tor: /\ n::w ::tr~;etC"ar ernnk'lve. 
Hus B:)_r: ·Th~: l<t\(:~t df:·\·t>lopu!er~t Jn puhliC". '.~OrH·:::vances. 
(·-~:.pi1ciL;n~~t: -:\ h.:~·~e for n.:ea:-:.~:riug· rt~l:::ti ... ,:e "hr:~·n1an·~ qr:.:ili-

~ies o~ tv.:o engi.nh;r~. 

\\/hen v,;:; tz· .. Jk c•nr >tid lH>mc, we tried t<:> ,-,,,iJiat<:. and 
:-:he airnt>::-,t h~d l!Y~"'teresL:. hut 'N~ couhlr: 't transforrn::::·. A.s 
v..:·t· _v.ct";re ~vaJk~ng up UH: ~ld.r:·v\·aik. :~ de"'::~~:nt:r~;.te girl '\V;th 
hrno,;-o,.·n c<·n~ tnr~.~~ c.rgs rlt u;-;~ S('t~ ~V(; caH.,..:·d _a ~:oppt:l: tc• 
arrf:;-;tfr, .. '":-.hx· s:?,!(t ~:t(: h<td be<:;n dvn(~ t<.• >.l:"J ~t C\'er :;.:n~:~: 
\V<: r;:,t.or ttl at .letter. -\\/ (: didr.'t i,nol.-Y .i.t •.vGrdd a-vt:ct•,)f 

Suspender buttons weak 
Elevators fluctuating wildly up and down 
Many nm;; on the silk stocki.ng m<~rket 
Dresses sold short, skirts higher 
Red flanneis df 
Autos !<old on curb 
Airplatl<:s constantly coming down, a crash is feared 
Mountain railroads on u.pgrade 
Scotch strong 
Gra.nd pianus heavy 

~ronJgJ~~ -...vf:~_::e g(•ing to ha:ve iJ. hig titr:e at tht 
}~ .. Ll-·:.F. danC't~. ~rher~;\; ;_:: ;~'{veH .:;rche;-;tra< ~HH1 
tht·ir t h·~·n~c sung- i.:-; ·'()htr:. rn~n rnhc•s i::. tlead.'' 
I-I<?nrv, Gilhen, and Ma:<-wr:ll 1··e there. L;nt 
t.~rr~t\ ::~n th:: ..,,..._ra~~-- hfH"n<? 1 the <."()H'.htct•,~r a:~ked, 
~~v\rirc yo a ~~~:ttin~ Sn:;u1atc :.n \;V<;.~ tGld hin-:. -..;vith. 
f:.nLL3.>.;'; tktt he ,;hun:. t.•.H·que "'-) m11d;. \Ve had 
tn g·o d·Y\\:n t•."J Jake J c~1llt::\. hl·~t tJ; get .~ nev .. / s·:jit. 
He told us th;;.t r.he mon~ he s;w,.· :.-,f tt:; th: h;;ttuy 
lik{:d 1.1~:, 

\Ve- \>.?i.'..;h that W(: ·~sere in our he:.l 
\Vith nothing to hr: but dnn: b---
\Vith aH the t}::;n~s w·c h;~vf t.n crarn~ 

Crnm. 



The more you know about tapered roller 

bearings the more efficient and valuable you wlil be 

when you enter the field of practical engineering. 

Specifying bearings is one of the mechanical engineer's 

most difficult and responsible jobs, but a thorough 

knowledge of the design, application and advantages 

of TIM KEN Tapered Roller Bearings makes it one of 

the simplest. 

Every bearing problem you ever are likely to be faced 

with in any kind of machinery can be solved by the 

proper selection and application of T!MKEN Bearings, 

because these bearings combine every bearing requireq 

ment-friction elimination; radial, thrust and combined 

load capacity; and ability to hold moving parts in cor~ 

red and constant alignment. 

Now-while yoo are studying-is the time to learn about 

TIMKEN Bearings. Write for a free copy of the Timken 

Reference Manual; no better text book is available. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON9 OfHO 
M<>nufadurers of T!MKEN Tapered Roller Bearings for automo~ 
biles, motor trvch, railroad cars and locomotives <>nd a!l kinds 
of industria! machinery; TlMKEN Alloy Steel!> and Carbon and 

AHoy Seambs Tubing; and TIMKEN Rock Bits. 



SPEED INDICATOR 
'\ l T!-·lEN .an. airph~ne ctta~:ult hurl; ~ ~Jane 
V V mto the .:nr too tast, the ptlor. may oe lnjl.i:ted 

and unnecessary- strain put on the pbne, If the 
plane ta.kes otf too sknvly, it will drop into the 
\V<ttc'r. In the past, barrel:.:: have been substituted 
fer planes for r.esring purposes. 

:\ ne;:v spt.·ed indicator, designed hy the Gem·m! 
Ekctric Company, cheeks rhe adjustmenr. of the 
t~at~tpult without risking pilot or plane. The skid 
is sh<::·t down rhe track en;pty; if it registers the 
proper speed, the plane can then be pbccd on it 
anti launched in to the ;:t):r at t:he correct speed. 
\Virh scn::e changes the equipment may be used 
to tin;e other moving objects. 

£YES fOR D£F£NS£ 

PEOPLE in nnd around Schenectady, N. Y. 
are looking np these nights, wati:hing the 

he;uns from giant searchlighrs being tested at the 
General Electric plant. In other parts of the \Ynrid 
whole cities huddle underground, while sirens wail 
a.nd hombs crash--- but these Americans \Vatch 
without fear. The :otwrp fingers of light sweeping 
silently across the sky :tre re;tssuranee, s:vmbuls of 

G N RAL' 

security. lnJustr:-· is nn rb:: job, provding th<~ 
eyes of ddense. 

Sr:an:hiights :tre not the nnly ckf;~nse items 
ht'ing built in Schenectady and in the other plants 
of General Ekcrrie. Great steam turbines are 
unckr construction, totalling millions of horse­
power, to drive the ships of America's expanding 
rw.v·y; intricat{~ controls will direct th~~ openttion 
of ·warships, tanks, planes, and guns; radio equip­
ment will {;u:ilitate communication on land and 
sea and in the air .. 

And playing a viral part in these defense prep­
ar<J.tions are Tesrmen, young student engineers 
.iust otf the campus, whose responsibility it is 
to te:>t these madtines. 

INDUSTRIOUS FISH 

S-"Ai\HJLL 10HNSON, :t chemist in the Gen­
eral Ekc'~ri..: pl<tstics n·sea.rch laboratory at 

Pittstidd, ?vlass., has three fish as helpers. 
A large glass jar, used in the laboratory to keep 

a constant temperature bath for rneasuring the 
• • { ' • ' > ll d . Vlscostty 01 p;asuc matena.ts, co. ecte' scum m-

side, making rhe gbss opaque. Since it was neces­
s:trY ro iook tht·ouQ;h the dass, the iar h;ld to be . . . . ~ . ..... ...... ( -'-' ,. .. . 
emptlcJ a:1d S~Oured once (J: t'N1Ce a ·week. f !l!S 
was a tedwus 1nb, be<:<tuse tt-..e scum stuck. Ae~ds 
didn't \Vork. Snails were t~Ven put in the 1ar as 
scavenge1·s, hut high temperat~lres killed .them. 
Then, just by chance, Johnson tried three goldt!sh 
from the. "five and ten." 

The tish took to the scum like a kitten takes to 
:nilk; within two or three days the jar was as 
clean as a whistle. l t Jws remained so ever since., 

ELECTRIC 
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The New Spring ''WARDROBERS" Are Here ..... 

$pecial 
$pri.ng $ltolA)itt·ff 

c , c_,.,..,.·,o.<>r .)n~or~-~· ...,.;-;v .. __ -:.;r~·· 

10pcOA1S 
1weeds, CM'~\otsl Co'ltf\S. 

Cat-ne\ \\a\t'k 

les More JL \... 
!!> ~ • nan 
Q .Jtut It* **W • • sa ardrobe** 

(on;isting of 

1 Tweed Coat 
1 Tweed Vest 
2 Tweed Trousers 
1 Contrasting 

Gabardine Slack 

IJS 
COMPLETE 



PRECISION 

Precision in Engineering 
stcrrts at the beginning. 
()n the d.rawing boGrd .. 
H1e c.rdtsmcm. uses cxccu­
rote, d.ependcrble d.r(:r;,•r­
inG instruments to develon -· . 
a neot cmd recic.1ab1e 
drcrvring ·····-the mcrster 
copy of blueprints of a 
mGchine or structure 
whose cDst mny recrch th:.=: 
milllon rnark. 

His here at the becrinn\ncr .,./ •• .1' 

t.hcrt K & E d.raw·ing i·n­
strurnents l".tave s·ince the 
beginning d the engi­
neering- profession helped 
to rrtGke dravringr~ of the 
highest stcmdards. 

There is o K S .C dravr· 

1. 11('1 .::.-::>t fvr·y· ec\r,::cr·v t'l"''A 01' ~::; ..... ....., • 'i ........ J 'j }-1.-~ 

' ' t l ' won:, stuo.en cmct proteS· 
siono:l, cmd on are b·uilt 
to the fine precision thot 
has a1wo:ys rnade K & E 
dravling instruments the 
seiection of "Crihccrl En,Ji­
neers." 

fessional 

AT THE 

BEGINNING 



~"fh~ )f;~st~~gh;.>us~ !'ath~d~-n? o<Y..:il1vgray1s 
~vx&..;-:- , .. a-;H<·)> ~:~·:::!::~. <·~ d<·t::J)t:.:<l t:Vt:{<t·} Vt:·> 
i::~n·S{lg: in ;,.s sh0rt g time o~: 
1 .. {}(".,) s..:-::.;.»:! 

2. One <oydo o£ o 6'! <yd<• p•:r xo"'""! w>.>·o 
3~ Om-!· thc·wv..:::chh <>f a ~~.><:•)tid 
4~ Ow:·wm.hmth 1>f ,:) e.t:cnn-=1 ... 

(;~<~~ d;.pt~ i7 h~h:it~ :H~_~in<!~i -wS:"~ d?.•:f~·k :d~~ 
Slssng: W•:-<!.Hrtg!l.<tllS\~ ;:.~IV.:t:>Jae>):~. !o ddt~> bdc.~ 
hav<.> ~ .. !<>.v J:dH.[,\l ;:s d0?p <.1!'\: 

1. H<l'i i<"t 

3., T~.;(} M::d ~me.·h~H mnoo 
t .. Six '"anl :::r<··H•))·,) m:l~s. 

SEA.!H~OME CONTACT LIGHT 
1'h~;: :SN:d.H>r!":l$ C.o;1f~~:t l~!g:bt~ dtwdQ_r.$d by 
W~sti.Oi!hV>}:<~ $1) fx.c:::.;-::-H~~ >::gl-:>t t•:m:H:tg !Jf .-:;<-:-t .... 
s:·~i!:(<·~, ..::t t':!".:J..:-J O:i and aH hv ~ 
1.. A rn:m ~Co ;.: bo))::h . 
2.. .6.>: ':'.l•]"df"~~ -::')"(! 

3~ EaJ~\> sj{~:wh: ~wco ~lmr-t) 
4... A ~·)..:!m:!~;;if<:J •:;,.h1t~~ 

'fFCH:\(J-.L.tJG~ Jfa:r(/i._~ J(J-!J 

LIGHTNING ARR!lSHR.S 
!.1~:-}lfHlr:z i::o a :~l:..i1~::..nlf tl:r!:at !~~ ~t.:i.il~m!s~ivn 

H r~·.x-~ "),v :::s ~in;£hvv~::: hx.;. ~·.:.,~~.-Qof·.~~\,:~: •. 1~~~~.-. ~ r:~,:,','.·.',(~~:,~. ;::T•!~f·::-s th;>f p;;·vfo:f"t ~ ,. .. eo ._.,~ "":--:~' 
1:c.H:<·•}, td~~<'h i-'> ~ 

1., (:;),00!1 t":! h~ 
2,. rx:~ .fXH} '(-:-Its 
J. :.:z~uxN ,dt~ 
4.. ~~37 ,O!W V<•h9 

hH·t•l}h:d )n !:C,a.>:!!•!p}l)::t )!-: Sht: lx.:r.<·:-.t si.<•.f.!!•· 
};h:-th l-\tc·:Hn·t{:rbir:~~ l.'<·n:::r~~~o::·r <:v>:-r .:•)Ut.tfiJ•'t.e::\L 
It W<l!": hv;_:t 1:} W~.;:.ii:;~hl):l:o:~ ~t>1l o;&,t; (!,:•;d::p: 

1~ !'f.:;:;o kw 
2.. 7z.:;:o:: bv 
3., 16~.1}:;::: k~ 
4... ll$(),{Xjt} ~-W 

A-:. pi.vn:-:t:·)'•!:E in ::s2g hv lir. ),>:-•:ph Slt:p:,..::: .• 

-~;~;;~;};<~~~~~<• ~~~;~;:r:~·;tw~~:~jr~·)~(. ti;•~ Dl:!· !~1t> 
1~ F:<.;:.r-;c fl":•):~; •]-fi"i,;~>:~t :::xt!f!.<:H.m v{ d6J> 

tri:' i!:J:Q 

2, A "e" m<.tb.i vf ''"'''l''"S fn:· ";,.,,,,;, .. p•me< 
3.. Thr: ~})f!<.ry d <:.)::tgn:-:ti~·J:t 
4~ H:um-l-:.;:ag 1h~ pvw;;::r- oi th{"1 2t<"•ti>~ 

----------············-.-.-~.-~---------~ 

Let's 
1'rv 

>' 
It Again! 

Regardless of how you e;mw out on 

the last series of questions, here's 

;wother ehance for you to see how 

familiar you are with important de· 

velopments i:n the field of deetrkal 

engineering. 

Optional answers are provided :for 

each of the six questions listed at ihe 

kft. Your task i:; to cheek the correct 

;w:>wer in each im:tunce, To elimi­

nate any peeking, the answers are 

printed below, upside down. 

If you get four. out of six correct 

you'll he doing all right. Five out of 

six pa:;;ses you with honors. If you 

should know aH the answers you can 

give yourself a good pat on !he hacko 

* ANSWERS * 
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>\ hctkr ur:d>u;;tamh:g of hc.;:en food." slH>uld n::mh {rom 
:·r:·:.:.,::r:,c' i.'!><· :::·t.ich: l.>y James D. V-!int<:'r, Ir:;;.trn::i.o;r ,;! Horti-­

r.u1t:.tr~: <=n tl!(; t1n1\:f:r:~ity L~rrn c~:.rnpn~ .. 2-·.h·. 
Y'/fn!t·;· i~. r1t r:r~:~;ent drvc•t~r:::~." \..'.l,)n:-:.idcr.:~blc 
tin·}{:' :/1 ~·ese~:.rch in fro~~t:n foc~d-s. 3.Hd Ls Vd:Ti 

;;::~;;;:~~ t;:f w;g~:<;;,'~o~~~'' ;;l~;~h,<~~;t)~~,,i'· l~i: 
;::,2·\~'~;'~" ,:;:;i;;·,·;~~ ci~, t:~~9;}, ;:,·,.~;;:1!~;.>~~,,~·> .l ;,_:;:: 
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the AJ :'·;rr~tsof.J _r:y;:,~t GroH'CT, a puhJi.r.attr!1~ 

~h··~n:;:: ~~~h·ic<:· ~~t~l Jnfdnnation h) ·Lun;ers, at:d 
f.it': a1~<) !:'d.it~ the HFan!! an(1 ()::!J:.ar~r·· coh.1nit1 
i1·: Tf:t· F~.;nuer_, th:": Ir !Jit gr(·;l.:'(~r< p;::ge in tl:{: 
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:;ervcd a:; a,~:s;~,u~:tt in·~t::u.c.hj_:~ ;H th(~ ciYil 
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AN EDITORIAL 

D(J/J/Jiers 

nJGi(':;. Th{' t.:tuse probably can be ;,ttrii;okd 

i<:' th(~ inten:e.ity and tht· rush uf study. hut th,· 

n.:stllt ;35 evidenn-:d :n the individual is prob­

ably t'v<:n w()rse than it ~:vould hav(' heen had 

f:ngiueers do b;J.Vt: tlw training and the pra:~-­

ti<.:(' in .~t raightforward l h inking ll(~C<':<;::J ;·y tD 

GrgHnizi.ng and c.a rrying uni ex1:r~:--currjcu1ax 

projt:cb. \!any of them, in fact, ho!d out­

standing offices and do outAanding· pi(~<:es of 

work :;utsi<:k of their adua.l chs:'.morn v,-nrk. 

but th<: nt!l1lbt'r of t!KSt· ('ould h{' greater if 

more cngiw:e:r~. >r::-cdd C<;me uDt of their shd!s 

and t:f .rnort~ {)i those th~:t do cotne out \\ .. {Jold. 

not br:: dabblers. 

to the ground fn,;n time imn:emurial, bot th{' 

dabbler appa:::t·ntly gets cn~dit fur trying and. 

C:'Glpt·~. un:;::;uhed. To h!azes with th<: ~.·n:dit 

for trying! j\:Jo:'t of then: !Hn; ik ::hi!itv or 

tht·y wouldn't h<:v•: stayed with their engi~ 

baH' ''>trw inier<:·st, iht·y have 

Lll(')' j:..;>.t \<.'UD 't {d out ::::d 

t~.:-.:.tra·~currit~ular a\~tivity·. 

ttK. ;J.bility, but 

The:e.e (Ld;b'ier:' ;:JT i he prr:dud of the ''nu 

ac!i,·ities for nw" attit;Hk iLlt h:'b for mayb<:; 

a ye;;r nr twu. .\fte:- thai time, they !:w;.::-in 

to r::;di/:·~'- ihat maybe they l:an: rn:~:;ed nut <;n 

c:omethin~; aft,:r ;dl. They try {'rtC a::tivity. 

tlwn ~wnlh<~r, :n:d madw e--·en a third ; b1.1t 

they Cl.Dtl(:t :'et·m tn m;,ke a gn of any uf ihcm. 

Somt:\'-' b;lt ,::·(~>.tfaHcn, the;· cra\d back iot:; 

their sh(~!ls and :kci::le that ib<:V arc nc>t nit 

\\']·:at th('y fnrgd ~~ that it tal·:("; wurk to 

n:ak~~ a ~.ncct:·.:.:.s uf an <h.~t1vity _l-ust ~:~ rnuch 

;~_~:. 1t 1ak·~~s -..:-.. .. ork t<) n1.akt. a ~th..'Cess uf :l cuurse 

L(~! ':: kt H· fewer :hbbkr:; :::.:d more \W>rkers 

t<: mah· institute a:~ti;·;tiu: rutlty i1U!JL 

BY WALLACE K, BEUN, !:!:HTOR 



t:NGINEERING INGI:NUITY MAKES 

FrDzen FDD 
A PROMISING INDUSTRY 

By Jmnes D. Winter 

Modern commercial freezing plants are the result of new technical 
engineering practices developed to provide a: rapid rate of heat trans­
fer in freezing, reduction of moisture-vapor losses by means of con­
trolled humidities and proper packaging, rapid handling of large 
quantities of foods, crnd accurate control of other factors that go into 
the production of high quality "qukk-froz•.:ln" products. 

I~ k:~rn fn.rrn t}:::~ diari<::; o·{ th::· 
:.:·~:.~-!~y I\fcv,: F:~g1.::nd~:r:; :hat th:': 
fr:::::zi:_tg ~.:Jf :fo~1..h. in the C.n!1::·d 

s~-;,((:;, (hl<·:; hack to t.!-:,; chys ,_,.f the p;J. 
g~.-;~n F::t.~h•;:r;,, UH~h·r th~: }!,Uid::ttlCC nf 
f~~~r:r:dl:-:.· I~~di3.H~. f~::<:}d. :-.th:h :::.~: c·c•nL };e;3n::, 
at:d ch:..·pp::·d :-;tp.:lrn~J rnt:at or othtT \'.:1kt 
~~an-:~e <.>.:a~. :-:.t~:T::~d togethe;· :.~1-:d :~c! t·ut~kh~ 
tu fr~::t·z:.:· Thi.-; ntixtt;:·:.:· rx·:.n:~in~:.J paLltahl<: 
a:-- ·:~.::lg: ;:b tb::· '.'•/ea:.h<.:T ;'d}<<tir:.c·d cn1d. 

~~·foder;~ qui<::~: frteJ:i.:<g· :<·cbn:qne ha·~ hv·J 
i.:.11pon;mt ~1-:h-anta;<:(:s o<;r:r th<? r:ld Ju,,;. 
fn:<·te :,·,dh·:::d. Fir-<L t!<<": n:duc·.tion in ttcrn-
1">-f:r~:tnre o[ tht~ -.. ... ;~rr:.tt::;! f•nrtie:n <)f th·.; 
ftJOd ~:..; !·:1pld ::noHgh ~(;. p::f:'\:~:1-:t. spoiL::.g..::· •::r 
io::.~. ~...-f qea1't,y du:; to ~·nit:!t.·bia1 <:r·~~on. 
Seco~H~~ tl·:c· r:::t(; c:f frr:c::ing 1:-: fa:..::_ f:n~::H>!,h 
to a'st:n: th: ·;>r ,)dHcti;::n nf !<:<~ cryst;ds c .. <' 
~;rnaH :-:1.-:(:, \vhJch ;:u·(; \·'i~:1J ~h~.trihPtcd 
:.h::on{{.hot:.t fJ:c· ti·:::~w:~~ I\~t: ery:..:t~:ds r,.rJ~:i·· 
:<<H(· t-oth in:.<":ret:1luhdy <Ul<i intl·;J.cdit:l;trly, 
at!d ~f.:{:' ;:;·;xe c··f tht·~.(; c::y·::i.~:ls n1:::.~: bt'. ;~:.~ 
cr (;a:~~=d a.s tn~F:h a.~ SuO tin1cs hy ·...;1::: , .. , .. i.n~ 
dt.\~~~·H th<: ra.lt f}.f itt(·.zir:g. ·"fhf~ 1!r~~:;ul(e 

of l:.Lg:·: k·::·· ::-rystd~; r~~:-:.Hlts Jn cn:.~.l:i:tg: 
n;pt:.tring~ and d!:"~turfi.t-,n c·f the cc!.i ::.tn.::> 

tnr<:. Th;" n<:<ke:- th(' frnu:n pn•dw:i. ;n­
c.!pabk: of n:::hsor"bing, nr. 1h~~~.ri.ng~ a ~;at-

~:.~~;~:t,~~:)d ~::~·•::~; ;:::; j;;J~r;:~~:;(<. w.1;,;~·~; -~~~~~ 
quic-k fn:~:.:··ting n1c:thod·:-:. on the: {)t.lH:;: hand~ 
cat1:-:'=; t~1-: 7,· nt;fdk~fi.n~: cry~;t:..t1:::/ of k-:t:: tu 
fon•L 1-J:~;"":Y~":\·e~·. tr:<:r·dy :)f)taining ~n:.:Jl.l k·c 

~;,:::;.'~~;" ,: ;:,,;·;=:.~r ;~l;;:r;;-; i~:~:- ~~~~;~~t>~~'~; ~''~\,:'\ ~{ ,'~~ 
hy~lratiun (•H ·fn":e~.-:1r.:g n"!a.y h~·:::dnH; irrCv(·r·· 
·..;ibJ<: at \ .. :~f)' l~;w :fn.:e:.1r:::~- t~:rnj:t•t·atur::·s. 

Economy 
ln ~he { ~·ozn: f fJ'.'!d l.ndt!.::.try. a~: ~E ;;J1::!" 

~:i:!:::~:,i:l~;~;·;:~:~'- --~f~;~~:::m:j,~::·:~·::~:,\,~:F~::~:l1: 
si::k.r;;:.ti<>H <)f tl:{: h~.::al" t:ransfer (;hatacte6:::.~ 
tit:~ 0 [ th(: c~::o{i'r:g .tnedi~~- f.<-'Hl.taitE;rl_-,:.~~:,-3'',~_; pa.(·k;.tg5.n~r ~!l:Ht~rl~-ds~ aX:f'J. pro~hKt~ ~ ( ~ 
trt:~::t.ed~ a~ ...,-...~Jl ~t:-; hur:1idity contr<)1. pn.::.P­
:_vratl>:Jt~: h;J.ndt1t~g <tnd oth<:t factor~. 

}.-1cti.1<-"H.is {o-r [r:":~·:J.ing £c:od:;. va.ry ·frc·:n 
nr::-: 1}r•.xtnct to an£•th~:r. \\;hiic it i:; trn:::~ 
hu'.ve.-..:~;~·. tbat diffelTnt. }·rndw.:.t:~ tr:.u~~ he 
!;;cr:dk<l in ;\: ilr::·ent '<'"<lY''. th<·_v wiJ! ail fall 

Quick chilling with conltolleci temperatmei! ls •:OS!><"ntlal !or begt rE>;;;ults wilh 
mea.!. 

Instructor in Horticulture 

intc, H;n:e ma\r: cl3%<"S: ( 1) B.<:Td f:.-oz(·u 
food~.; {2) Pa{~kage. i:(>-Xf:r; L;od~; (J) 
i.~ne:~e p;:ck fro-zen fnod::; 

The h:?ST!:f freezin;< $)'~;tfn·: s.~ on~:: of the 
i',r;.t and <"!id::C:t frc<:zi~:.g ·rn.t:th,ds :u:d is 
us::d f.Gr her1~i-:.::-; ar~;i for :<q~r ch<:rri(;~. 
l'he .f.rui: is packed .i.n:.o ·:an;e ba::tl:-;_, 
either ~sith or -..vlth(>Ht :snga~· ::·.~~>:::::-ding to 
th~: kind. of frt~it ~H~d the n:~t: fc.r ·\:.:h!d:. 
it ;,.:; int<·nded~ and th~: pr·xiuct ;-~ {r<:zt .. ::J 

and ;,terce! at te.mperatu~<;;, of ----:0: to -W 
degrt::(:~. 1-i'_ \Vhen p~1ckt-:.1 it! ~;~:~;ar. the 
r:r;n~Aint~rs !nu:c-t he agita:.<:d ::nd tt:.rnt·d 
d.t:ring the ·packing :.rnd fr~:ez~r:g pr<)('f;:~:; 
lc; insuxe en'n di,tr·!bn:tr,n of t.l;,; ''ilg<lr, 

j,r;):~,,~~~a~~,;-~-"~t7;: ~~·~:::~~!~·r!·:!1c. 1:-:·;,'!::i::t ~i;~ 
tn;tny typ::-.s c.f. £ro .. ~ci1 focd C"l>Ht;;il-~f:r~ n.:.>\V 
on the market. 

Tht~ :.<:rn; #'h,o:)S(: pack" l·efers lo prode.c-t~:. 
:frcz(~n bE'fc·~rf: bc:~r:g pad.:::~~d ir1:.o :.o:ltai~!..::·r:..;) 
:1nd~ in ~;on~:; in~tH"tc·~·s~ I t<.">7.e.n ..... ~:xetah1:-;;::;. 
arf: n:ta~k:d ~n Joosf: fro}.f:n .f·)n-:·1 .in a:>y 
desired quantity. 

There :~re rn~::ny ways ol~ r~r~;duciag th::: 
C(>ohng· t:ffer.t ~,Nhich ·f-~Te?.e~: thc~c n(:v, .. .f·.X>d 
pn.H1u:.:.ts. ~\·1:?s~y r.~Jant~ u~;~~ a.i.r a~. t}~~~ {·p-:::1~ 
irw nwdinm. Thr: g~:nrn>i m::t.h·)d i'< a~< air-­
cuo·11:lg ;;ystt~1n ~:-; tn ·nn~ :h;:: f:.':(Jd :·h~~(·t~gh 

~~t!~;~:~;;,:x ~:~~r:~~~':,,~n ,~\~i~-1~ ... '~i7;l(~ '~;,rr,:,:,/~;;;;~~ 
~ist~, :-.:{ a v.;<:H~in~nlah:d ::.;~a . ..-.t~ ·,. .... ;~h ar.::.~ 

rnoni.::. ).~>:{o-fi.n:::r coil::: n:<:,.s;n:ed ncar th:; ('<:j1-
ing. Th:; . .f,;,d, <:i.thr;r pacbl,g-<;d or kx::-s<: 
j)a,-:k_ (in 1ray'3)~ runs tbrorl~h !he tr:f;)i.e1 

on C'(>HV(::_y·:;t· b~~l1s o~· trn~:k.s. 

Typical Installation 
J\ l.v.pk:~~~ l!~si:al1o.t1on v,:o~Jld r.c:f}S;.st •,) :. a 

~)-:£oGt hHHK1 ~~qu1p;x·d ·~\'.ith <t \·:~t'ia.hl~:-­
o;p:"::"'d, w;rr: me·;h bch r:apablt ;::[ heez\;;~­
·.::ho1lt 1~,..~ ton~; of -fr:od 1Jt·t h<.>r:r. :ui.d w·!th 
a Ltn <":ap:J.d:;.- of ;;!x,ut :m.ooo cu. fc. d ;1ir 

~~r __ r~~~;lt::~·~- ·:~;:,~:o1~:xl;~t~:~~;:::_{a~~l:'\~,i:1~,;:·.:.~ 
nu·{:s of ... -.J.O de&:. :o ---JG d~~.Q. F. a.~·::- COH1-

mon!y U'f:'<.!. 
rnnhi·stagc 

f ;-f:'!:zer ·ha:-:. (OnH; i:.1t<) t~.sc~ \1:·::::~gn~;·1 :.f> 

a·vc~id suhj::·c·ting the foe•\} t:.'! a L1rg-e di:Tcr· 
enti~~} !r:. v~~por prc~.:-:.nn: ch!ting i.he fre\.:7."' 
1ns pr<>c~s~. ·rh{: fo(·~~~ i:~. f:::-:-t pt(·co::l(.d.;:;:t1 tc~ 

l:;~ ::::\:~~:l~;-1':,f ;~::~~~~,',~;:· ;\%,- ;~,~:,~'~;,1.'~~: ~ i ;:,;;;~ 
l_'r~f'~;~;~'' ,, ,n,::>s r~;.,;::i;:;~-,1 ,~~,:;~,:;_.: ~-~ '~: ,~:;'i':;:·: 
ahont is n:.lr:n.Hcs. .-il:.i:~ ~;::~ten; <:ffi.:~i,::nly 
ruhlcf:S d~~~:~;1catio1~ or r.h+~ydrauo~L 

:L(>G:-.;<:-pa::-k f r <:>zen ·[.-.)::.t>b cs.:·~ (;~th:·:r 



<:.:-t:,·:~:sy 

Mod.:Jrn cold storage tented lockers. 

t:, :f~';.:~,'~:~ !:~ ~~~;~.:· ;;lr< '~,~t·, .. ,:·t:~~Ti~;;:r._.,,:~:;l'~~; 
1 rays a·, .. )unied -m tnxb which roll it:!o 
tl·,~· ,_.,,._.,J.::lg nxm:. ThiB sy:>t.ern is <:o·mpact 
::n:.l He:-:.ihk :wd i•; wd1 :uhpkd. !O th<~ 

m:g:,~::h~~:~::~:~1'?:~~~~i~:,~!~~; 
l;~,~~ ;~::.,t~~~~~-~:~l•.'le~!~.c~~:;;,::;:xr~,,:·,;;':'',~~~~n '~;'~,) t:~;: 

~~~;~i;l}~~;\:~,{;~~~:~~:i\if~:{~~::~ 
to;1dhct. 

i·~:'.-.::tl'<<' c·f !1-,..:'i<' di;:a,h·aBta;,:_es, the {"GB--

=~,ri;~~:~;·;/,:.~~::·~:~~~~~~:~~;,':;;;t;:-':~:,~,·;~~:';~~:\~~~~.~~ 
;!~/,;';':.:). !:;\:: !~:~::~~::;; t'~;;t~~::g,l;; :\,, i ~.~,~~~~;;i 
st~,tt rli. -:;r:e ;;;'nd and e.:.ner$!.::·~ frozen at 
th~~ {•H:i:?r. ~fiH~se sy:..:tcr::~~ art· g·::ru~raHy· 

~:,~~:].;~;~;':; f;;:;;i,1
· :~~~~~Lm,:~t::'''~:a,J1;~er;~ci':~~~;i 

tn a !G('~'f:~;_:ack :-y~t:";JH, 

.:\q inherent di~v.dva.nta.g::: <>f th~~- cunv~::y•.)f 
-~-... ~.tenl .:.~ th(: tf:rH_h:n("y i.o:: ·f•.)Gd:-:. tf} stick 

!;'ll,,\~~l:;,, }~,\ ~;·: ':~:~,~~:il~;~-~ ~~; ~ ~:t-.!~:_;:i~;:,c;;:~~;;,~~~-~ 
has he<:;:. ad(··-:>t~:d. 1 q this irc::xt-r tht·. fir~;t 

~\~'?~e:-~tj';·;~:;;,(;~;-~•:·:,~' l~~;l•:~,\~:::;~y ,:_:n::l~O;I~r:·~;l 
;;~;~:j ·; -~::' \ ,'2~';!~";-;~~B ';~:in~!,::;; :,1;;; c-~';':;;, ~:~~~~ 
:;~n:'.ide d:rf:~!·-~{~:: •Jf tl:e .foc~d) th:..t:::. T>r:":\·e:r:­
it:;:, .,,_.;,_b;,;; l.;r,!.h t•) ti:,; machit:.: :;nc\ fc·, 
o~J:::·r f .. ::od part~des. T.l.tf: -:;t-cond. :..,tage: 
:.::..-~n~p1et.r:~ :ht": .f.:·:~tz-.:ng rroc·css. P;:.cka.~c 
f.:·:·;~::·:l J-(~•:d~- ~tr..:~. aLu ;::.daptah1f: :.o tf:i~. 
)<)C;::e- { ::C('Z<:' :~yst.t':tYL 

t: · ,~'-··: :t 'i· ~ • ):;~,;: 1 ';:' ,;:~;~ll .\' 7,~~'; ;j\1: :i' ~~r;:;·~~·;~.:~r ';,; 
fr<)Zt'X:. i.t :.r:J_;·..:t bo;:; st•Jrcd. ut~:t.i"l lt i~; ;-~.,ady 
fc .. r ;_>.J~1St~n.:.J>t.ir,n T'hi~ 1~. dot!:: jn c~;:.t~.ta:tt 
t(·tr:p(·ra:.un:· :·{"Jru:; heJd at. ·---J.) tf.l ----10 dcg . 

. L~q_t~~ds \~:1.!~ i~~·: ~JT(:(_ti·\'::·l_:- U~·t'.d a.s the 
c·c-:;Jir::~ .:n:·:di.r:~.D f<>r {:-c('zi.:.t_7-;, ;J:.td -..-..:lth this 
;-!:.fri~;;::r;~r:t. :he p·:·;,:~t".f:~.~- i·..:. calh·d fn:f:.-:lr::.:~ 
hy i·n~.:.n·2.i:~;~_:.:.t. Jr: tht· int~n(';::~J<.n: to;:ding 
syst~·:·fn, tf.:r: f•-:<>d !:: 1·)\'.:t:n:d iPtc• a ::ircu.L:t~ 

ing: ..-.oc>l·;;:g- l:fjni(i v. hi;J·: JS r~1ai:H;~in~~d ~~t 
h:11~pcra1 ur~::.; aruut::d. zer:.: (h·.~~- ·Th(: ·6r: ... ~ 
re>pJiren~{"'Pt c-f <-~ rnL;l:t;rn fu·r J.:x:ntcf ~.lon 

iret:z1nf·: ~::, t.h.-n ·!t. ·:-erna.iD ·.\l_;,·: .. ~;t::;,~l'.·-~.~1 t'}'-.. ~·.··.;..:(1·.::~ deg. a::ui ~lightly h<:t(·•,.::. ~ ._ ~ 1 "... .• .. 

q:..t;n~Jnf:ni. .-=-:n~ .;:t L=:.rgt· ru;n:.hn· oi ~.c,h~tlon:; 

;~~"' s~:;t~~~ ;.~;:_,~~ ,.:,:h:;~;'i~~:~;; oJ :;);;l~:r:~~:;;;';,~; 
cldc .. r1df {l.r~:. so far. the n1o~t s.:~t;:~L=-:cr.r,r_y. 
'T};e ·~e<:cn-:d n~qni::e.n.t:~ri~ i~. d;~rt d~(· :n~~di1H'i.l 
muol he c·lihl<\ ,;inc<: t.h<: p:·<.>duct :_,]:,,,,-,:+' 
i.v{o to :;.e~·(:Li p-(:r c-cn! of !h~: n~.edJur.n. ,_l:_E ... 
:ug the i ree%:i1-:;{. pruce:~:~--

Contad Cooling 
/\.notJ:r:r f>-GpHlar frc('zlt!X fne!.hod i':' that 

n f pL=:.cin~- t L~~ f>::ckaged fncd 11ndt:r prt'S · 
:~u.re ht~t w~:(~n r~:f.!·ig·r:rated 1}!a:.f:~ ... ; f ~ta~n · 
h~~.s ::tet·L -.. ... }:i.(.h a:·e cook·d by hq:;i.d r~.:::·•.Ea. 

;:c)<~~~·,':;tc: ;;;::t~·h:;' <:;;,~:;. 1;;~(~;:·~: ~:t~x~2~~~~; ';;~,,/~ 
dia. a1r~ady nw:>ti.c,lH':.! ·'' :-e frr::•!tH't:i ly com .. 
hi ned in vaf :f.:ns v.:ay~ .. 

(Jnc ~;f !i.H: Fto·~t. i:nJ:nrta.nt .stt~J.·:~ jn i.h,:· 
frr:c,~iJ.~.~~- 1'>-.:-f.~>:•~:~·:-. :.~. th<: :'C!.1J;J.l prcpa:·a1ion 

nt the f;,,)<:L AT: i:r:pnrj·a:lt "'"'' ir:. th\s 
pn:T~~~ratlf;n is ca.JJ::·d h1a;v.:.hi:tg. BbHchin~:· 
JS tiH~ pro~:.r:~:~ '.:vhi.;.~h stnr~~. the a:.·.tJor: (,{ 
p1;Blt !~Hl.J'rPes -...:-.:Lich -.... •ouid ~...~au~e ;)·Jor !hl· 

\:or C·r o;l·:.r ln th~: iood~ .-:r:d '.'nnsi::;.s 
n:.erely oi :~ k:th lrJ hoi1$q_~- ·water <."};- 1!-..T 
:;!ealr: . ..:\ ·.- an cxarnpJe of :.b(: ~.t~~ps in pr:::r~· 
<tr!-~ti~;n~ Jet :.1::. h·acc a q11::nth.r nf P·::as :::.s 
:.hc_v are pn:;!.:;·1~d fnr fn·t·z1n~~. 

The l!nt srcp a ft::r h~H·\·,,.,,,t;i!. 
;,, tbc· r('m·.)val of tf;,,: po;k ;\;·,-:x:., 

lh( f•t":~!S 
they arc 

wa~.L·.:~J a:.td gra.dt·d fu;· siz('. Th~~y 3!'(· the;:. 
bLwr:hcd ;v ii.h steam fo;· :<b•)ut hv<'! a:iu­
Ut('S, run 1 hrc.n.:.g·b a couJir:g !rOH~h~ ;HHi 
thcH thfough a 1i<Jnid gta.der. T·h~:~ grader 
<":<:>niains :: d:::1;nitdy c~;ntTc.dlt·d d!~r:,..ity o£ 
salt. hritK. {)., .. :.:·r-; ip~: pt:a::. ::.H;k to t}:~~ bo;-­
ton\ :.:nd good pea:.: no:::.! (Jff ;n the =~·u::fan:, 
'The 1~~:.::::., an: J~:a!n -~.._-,bbcd, d·H::ci.:<~d by 
;;,·•::rkcr~, and :::.:-t: then ~-cady fnr the 
fr:-:::?cr. 

Freezing Controlled 

;:·:.:':)_~'~;T)';::;::~:!,~~.::/:·:.~~:,;,;;;;e~{,;,~;~ :,::::;~~~';\:};~::!.:~ 
he a ... :o.:~n:;~u:fy (·c·nt.-:-r~n~~d. .A:.: ~Ht aid l(J 

!.hj, acc~.H~a:e ~·c:ntr·.J!, ·an.~cb r~::;can::h has 

;~?·,:,~::,;~:~;::i~~:~-~x::~:!,~:~;,::;:~;;;~:~:~~;:l:~~;:;·~~r,:~: 
:;i:E:' ::;~~~;::_:-, .. ~:,'\:~; J:;:;::1.:): :

1 
:i,l:::::~~~:;::~~,~:~ i l :;::;; 

i"iJ<?.jr J da.tinr: t::~ pL=:.n~ eel h) and ... 1"0 i"~;, t!fl}.: 
q11a htics: ( Z) rnea~:sdng Ut<": "finn;.tr:~~ o.~ 
fruit .u:d \'~:g<:t~=:.bic :.;:;~tH: lx·tore and afi.f:~· 
1n·t?1n.~~ to dei.(:n"!:tine ::.u::cil3c;3l1y !ht": 
~:}::Jx:gr·:; in :~!"rnct:~~·(' dnc ' i · t J 
; ha ;~~·ir:g; (3) r:;::'~~-;nring tl;~:' r:t~~c~~ /~;:;;<~·~ 
~:\~~~,n~f ;;~:·r;:-l~t \,~~'~.~;\l;~:::'·\ 1 f:;ti,:' ,.;;;-~.:i:J,? 
;,~:"~:,~'~[ ;~jt~:~~ /;,~:~:;~::~~~ cobr d:an;:,n dt:r. 

-\ nf:.v ph.:,::-e 1n. the n~r!"1-!H'kah1:~ 'it:Y(·{,_;p­

H3('1H <)t this .food··pq:-~;c·r....-;J:~~ ~u-J:.btry i~ tb~~ 
refrig(·r;.:..te(i loc·k~:r ~y:;tet-:-L Thcs(; 1ockcr;; 
a.re lnaint;Li.n:-:d ;~~t j!rop::'r fr~::~:zin.t~· t':'Blpcra­
t;n·'"' a:ld may h:: r(:n;,~d 1,y individe;;_];, tor 

j ;~(:t:t,;~': ;•if a',:~;l/,',';: };.;;r u ~~:,~'{:~. ;~-~~i~~-i)] ;.i ~~:~;-;-;~ 
;;~;~,,:';;~;:.~~'~:~, ;:;;" J;~~~:r'tl1\;:, r;~·1i::~:::~a;;;:~, ~;:: 
rncat. a.nd it lS rt·adjly appan:nt. tl:at th<:.se 
in<".L'r::·,, an· ;; bnoE to fa.rm~r;: ;wd >.:n:dl 
1,:,:;:·\'~, ;;l~~~:;kirl~>t;,:;~,{,,,~'~m:,.,:;,: ~i~;st~~~{ pr,;. 

:\nl<)I:g tht· ''=Tv·:c::::s (:·fr~:rf:d to :P<~t.ror::~ 
oi the f,-,nd locb'.:·s ~tn:: d::::r.:·>ing :md 
~.tt-rilizin~· :~f:-:·-..·ic('S, r:::~~ular insp('::tior: n-f 

rn::~at J.'~rodncb, and S1!J•~:r...-;~i.:::n nf '-·\Ta.r· 

;_::~,~:tlil;~:~~~~:n:};ht:·o,j~':;,;;;~:\i:;· :~·~:d t};~:r '£::;~~; 
~.~;,:;·:'~::,1 ;~;;~;;, .i ',,;:.~ in~~~;i !t,~·1 th~: E;~~;:;n::~~ti ::~;: 
n:~if:g· fr•;zen .fo-c~d 1::;'-·k<~:~:") hJday. 

H.t:!f: t.htP, \\T hav1~ tb•:: fr·>ze:.t fond ir:-

:~,~:rt~;;·;~ !;,~,:;. ;~:,.~c~~;,,::~.',h;;~;?;, \~;: :~;::;_a~~~~ 
~hO\'.·-n .::;:·<:-a.t pc·:-;~.ihj{;t.l:-:s ;_tr:d catl 1H·~ t),)n­
.,;,_!u c-d :t'::t. ,.''"' mon· !icid ';·f npc·ratio;·, 
tor t};,:· e;lgi.;l(·(·r. 



RESEARCH IN 

MinnesfJf{/'s Wind Tunnel 
By G. L. Von Eschen 

1~~\0UERN S('lE?\CE k;s m<vk f1 sud: t:·::n:.u:dt·:;l' pr.(·J,!re,;' in :T­
CI~Ft v::·aTs a~. !las tr:c ~<:.!l~.r:ct· (·; 

a(:f(.>;.t<r:Jd~~:i ... ..,\-'{thin th:: ~par.<: of ten ;.:::·<tn;> 
"ir e·j":Xds k<v<~ h<:<':D lLuUcd. anrl th:; d· 
f:ci,:·.:.1(.)'. :::f air tra·d:l ha~, b(:<:n gn:;s.Uy in­
\.Teas::·.d. ()!l(: Gf tht.~ g::e;it~::~: fat::~or~. j:1 
the acrody~·1a.:.nSc r\::;~;;;.r-::-h th;~t tnrH.l(: ·;J(;·~ .. 

sib1t th(: d:.:':~i.gn~r;g of .~aft··~· an~J fastt:r air­
~:;·;, ft. h:::.s br::o:;n the ~ ... ;_~td ttn1Bd. ~\fany ff:-­

cent a.dvo:.h:~;nn·ats a.n:: c:::HinJ.~v d.tH: t~·J n:­
S(:arcb n;:.~ds-: ;)ossib!e by tJ:i·; app:u·at~s::... 

[},;:';.;:,~~-int;~ ;~~,~~1 ,:r;'t"tt~:~~ ~~s,l:<irtg~-~a;: i;~;;c~:~:~~ 
nc1 ha.~ 1~~:ert n.c·edt;d ~H rJ:f; Utt1\'C·t~.~ty ..-~f 
\f inn::~so:;~. 

Test Models 
\\7ind t:~:.<t:~~ls pro~:id<:· ;;, :.nea:t~: c~f ~;t:H1n~~ 

!.:e.1;_:..ti-..:(: n"!.~•1i'-ln t>etv .. ·e::-H the a;.:: ;lnd tbc· 

~~~':;1,~;;i~:~; 1:';;:d t~;~:,~~\ti~~dd<c~1i~_:;,s 1~~r;::,''h:;;; 
~:ati(W:!!.ry lGT s~n1p1ic~ty~ ,;:ccur<n:y. ar.:d 

~:;I;;~'~'~i1;ii~~~f:;~~t~::;.~~!:I~:.~:~ 
'5<:ct1oi"i. tirr~ . .-,.f;~~·h -~·-hkb 1 bo::: .=:..it· is tnad<; ~<-"> 
fh~v bid~ uniformiy ;md ><eadily by mean-; 
G{ vaBe.s ·.>r a ho.a~:y .. ~{>ntb -.,;~·-hic.h h~1!·J tn 
;;tta~gh~(:n tl:~= airt1n-... .... ~jJY:;tr~:,un fn·;.:n th~: 
tO::=';. ::<:Ttio-n. 'fht rnodeJ tn be tc::=-.t,:·:.l 1:~- heJd 

~1\/;:;,~fnt~r: ;:t~;~~~" t~~~;',jc~:"~:~>~: ;;>,;,\;~\:•.i~;~ '!',;: 
~.ca1f~::.; f(>r i"ht: d::~t<~rn"lina~~:.:n o-{ ilH: 2..1r 

fo:-c:~s at!d n·p·;-n·:ent:~ :-lcti!t);. nn t}u.:~ r~1.ddc1. 

'fh(: t~n~\·•·:r-;..ity c~f ) .. f ~r;nc::.;.:,ta ha-:: ! \\·n 

FOR FASTER AND SAFER AIRCRAFT 

Instructor in Aeronautical Engineering 

::-,rnaJl -... .. .-.i.nd !U!Hlt~1:: in nr;:;.:-a:.H.Hl ·~ultat}e 

~;n1y f~::r dcrn.o.:-nstrat~t)D ~Lnti rl:~s~rcor.ll 
W(>rk :u:.J a thnL larger t<mrH:·l miuhh: 
-f:.::r re$~~an:h ncarin{; c·oH·:plet.i.c·n at tht-: ~)ak 
5-;tn:d· Lxrx-:1 im.:ntal I~•l:x)ra!c;rie: 

\\'ind turmd re,;n{\;. ~.n~ .:.wt. di:ect]y a.p­
plicahte to fuH~~{~~~k\ fret·· air flig_h~ ~~.::,~-­
dicti:_:n. 'T"ht· R~ vnt~l<l'~. 1"$.:rnb:.:~r of th·.: 
Mudd. wrbut<:'JKe: an:.! ..,..,.;HJ tannd waH in .. 
ler·{crcn.c<~> arc thn~e .~na..j•,}t fa.cto.:-~. (35':=<.r:.:.l·· 

;;..tf:'d -...-.•Jt}; \Vind 1unnd d<;~~gn and 1!~~r.f.€>rnl­
ance v.tbio.:h r.nu::;,t he <"Ot:::idere~L V·/ithf;ut 
g;.>tr:g; toe~ d~:{~ply into >.:on~,i>.k:rat.lrH.t of these 
f;;ctur:'-. it i;. n·idutt t.ha.t a high I.Zr:ytl<)l:.L 
l-.!Drub(:r· ff)r t.hc ~\'fod~~l~-~Gn(: approaching 
that. d " £!1!1 '':ak ;:ircraft in tligh.t·-... :_;: 
dcslrahk:~ ;~ecessi!ating ;~ hu gf:') hjJrh :·J!f:cd 
tnnne1. H.c·ynold~~. J'.}r:rn1H~i m<t.Y bt: f;X ..... 

pr::·ss<:d ~~s. 

VL pVL 

;< fJ. 
'.dt•::·r•:: ·v:-=-=-=v·d ~>f th(· a:r in ft./::e.c~ 

L:.:.:.:})Jn!CYlsion -of rnodel p:~ralid 
the a.ir ~tr~~a;n. 

v ;;;-:kinerna.tic :.:i::-.<:<:>sity~.:.:.ft. :-:/st;c. 

p 
PJ :::: eoef, of vi~co:;Hy ::-:: 

~h1f:s/fL :;~:c. 
;; :;; . .::d~;;n~.ity n"f ~_ir 1n. slHgs ;'ft.J 

Fxatnl~~;~tir:n dl~~.:1oses that f(n· a gh·eH 
Uelt<: rw cc·ndii.ion ,_;i tht· ~:ir a:; would. lx: 
::r.:coH.n.t<:r~xl in the up::~t:::.: :c~-n of an at.nl~"Js·· 
ph eric tnnr:f:J ( c·p<":t h> H.:e at"fn.(·~:;phc·n· at 
th(: t.est sectii.)n) th:: ';t:1·:>,:·ny C\.-'") o.nd th{· 

kngth ( L) ;J.n· th<: tvm .i.r:dt-p>·wl.cEt, c.•x:­
trr:ll.ahk vari«hh,~:. lnu·casi:w V n;· L or 
both V :wd L ,,;n ir:crc::;:: the Ren;•)ld\ 
l\i'urnh::r. .t\ var.iahle d~:n.sity tunnd {<; :~f~t1(;0 
tunnd in -,dtkh !.h.: air j:n:·,o.t;~·t, ;md de;;-::ity 
~nay he varied at ,,v~H) -.; .. ·(~:.l1d. ai;;o h1\"{;lv::: 
the kinf:s:.~~H.i:: .... Jsco~ity as a.:1 iBdtJ;t·:1dtn1. 
var1ablc. inrrE·a~ing; th(: d.~:::r::~l!.v v·.:r}t:ld tE'· 
su!t in rat;,ing the 'keynoU's N;_m:lx,r. Not 
!·nan:_.: ..,. :1 ri.ahk· ch:nsi ty t'..B"i.H<:-:1 ~- ho,-..: f: hee.a 
ha1lt lx·caHs;;; o [ the .add.e:J exp<~n~;~· a:1d 
oti1c.r d$.fhc1lities. 

'"T""he or1gitEd tdea of hvl'!ding .a ne-..-.• ··/.:';nd 
tutmd cry-,;t;;l.lixn! ;;t t.he tim,; the \V.r.A. 
pn_tgT:1n< ·,yao; .iH~~ngDrated. Fians a.~td :;pee·· 
Jf1c:~t1on:.; \\'etc ~nhrr:.ittf:d to t.h\; "\:-;./.P.i\ .. 
i!i J Unt\ 'l93f,, fur ;; wind tnr;:ld .,,_;,}; a 
7~"·10 ft.. h:~-~ ~:eet~on ~h.::o·ug;-h v·.:hJch <:. fa:."l 
or pr<>pt:Her drl.Yrn h:":-' ~: 6(~} hJ~. '.::i~~;.~1T~<: 
moi'Pr Wil-' to fore;; air at ;;bou!· '!S,l mph. 
(s::<: Fig . .!), Thi:s :.:orre>.p<l!dd i.(, tk da;e 
at wbid< the Uaivel·si.ty d(·c·i>led to.> (>lHr:.t 
the l)ak Street I·~xperirnrnta1 1 ..... 1.J)t!Lt.tc·ri(~ . .;, 

Ct>r::~truci:i;,.:::n r~£ the \\"1rtd tunn>::;l wa~. 
st~rted 1n thf ::.;p.ring or 1937, \/.,/:.:·rk \-..:a:~ 
parti;_,ny u,mpiet<::i hy the tim,: lhc ftr~:t. 
\\i.I)./~.. pr.:.">grarn e.:-q;Jfed in 1\"ovl::n-Jb:::~:·. 
1938. p h ,. . l 
~lols he~~~~~~~-t~~f ~"1<~{~\··~:~-~~:~·::d:~::;:::~lt;,·~ t~\~~~·~:;,;; 
of th: Jll'<'>j<:ct. Lack o{ p~·e,·.ecknt in th~ 
't'/(>rk. n~~c-.e~=sit~rtt~d :;.low and diff;cuh. hand 
{abricaticn .in tht iahor;;J·ol·i.es, . ./\nothe~: 
tOJaj<,r· prot,1em 'Nas th:: tadc of as;w;;.Hy 
}:uisting (bt:: -:;lx.ty van::s, '.-vhi.ch \Vtighes-l 
+W pounds each, int(> r,la<.·~·-

Installation of Vanes 
i\ t pr <:S<:nt. 1he vant~s h;ixi~ now been il:· 

stalled. the pinmi:ling for the coc·,hn;.; o:y::­
tern io the vanes has l.>(en com}>ktcd, th:: 
l)G';V(:r r·!~nt ha.S b:;:;r.: nh·r·.:ed in.t•) p!;~ce~ :~:n:d 
the pn·p<;_H~:r ',h;:.ft <tll(~ pr<">pdkr :u::: i:l 
pro<:<:s,. n< mst;d;;Jwr:. :·\.<:l1J2,\ !_>perat.wr:. ~:.t 
the tun!ld w\\J be::-;in ir: th<: n.t,3.1' i UttH'<:' 

{):[ tGnr::.e .. rnnch .. t<:·::,tir:g_. ad.~L~~ti5i_g·. 3J!·l 
('OJd.:t-ating v,,di h~:-:-:.·e to he d<">n.;:~ beft.•n·: sp<:·~ 
cia1 prGb1:·;nts ~:d r::::=-.{:.:: :·~~h can h(~ ~~tLH:-ked, 

is Ti<~:l nc3;~" ll r~i~~~~~:';i~;:,,::.~-,i~~\i:l;:,';~'~::~~.,\~;/::;: 
PrandtJ. or G~~ttin~~f:n type. ~rhe air foU<>'\\:'""' 
th:.:~ Hath in<1ic:::.tcd hy· t.h~~ ;~rrow=' in F.~g. 1 

i~:~::l~:g:!fif~@r:-;~:i:d·:;nJ:::;~ 
th<:: ..,-;-~d.::~-st sc(tinn. 'I't:~~ ·.;::~n:uri ~.:::(J.lr>r~ 

:~:,~;) ;;,';;~,~-~;·,;-,:i:'~t }:i~l~·.t~\~,~~,,~~~/\~~l t:~:; ~':'~; 
.s::ct.iun. :\r~;.~rc~t~or~· '-rf Ik:r:·~oul15\ H:fOt(:rH 



Lo•:•king south from ihf.' test sedion. 

read.i}y indicat<:-:; tht' conver:~Jnn nf a r~Ht 
uf the ~tatir. ·prl'~s::.,\H·e in tht~ ;argf. ~hlc! 

;~~tti~;:::r1~~:.n: 1 'f,~::~~,~~'i;;~''''tl:~;",j;.:l,;:~~~:: ;;:1:~2 
~·t::T, and tht·tTtOH:. the vdnritv. 

Aco..:r;;J:;Jy dcsigDcd corner "vanes ,:, :_·e 
n(·.n:;:sary to rnainta.ir: a uniform •lynamie 
press"!.n·e acn·~~ th~~ t~::~: s!:ct.iun, T"he in­
-:~rtia. c~f. the n~J.v .... i_r:g air cau::c~: the a~.r to 
h: thrown towanl the oul.>id<:·. of the tnrm: 
-.;-...-ith a consf:ftta::r:t tuJn-uniion:n dvnarnic 
pre~.;.u;-e distributicm. The 60 cornt:; ya.nes i:l th.:., t.unnd per iorm tlH' ittndion d prc<c­
~!cally hreaking the tnnne.l p;::~.s:~g~:\i\'a: .. : irHo 
a large nnrnb<:t o 1 srnaH c-.ircuits o:_· nsnncis 
in :';;eh of which in::nia c:Wo(:c: hi::;l: dy­
na.:n$(· pr;;~~~:un:~ at the <:..lJt~ld,:· q"f ~t~ turns. 
Thi:' n:snlt:; in ~itunate hy('fS of hi:,•:b dy-· 
narnic ~uHl 1c·V,' dyn:Jx:lit·. pressun-: for short 
di,;tan:-:::s b::hind the v;nH':'. Th''" bye:.·,, 
~uix <Hjd_ rn~::_;<e t.o t~·j::t: <t r':·lath'(·{y n::~~or:n 
,)cw, som:: rn:;tance Hom th<:> v~<r:<'' ! }:""" 
-..:an::·s ab:.:-~ fH.rnt~h r_~,.-,.o1ins~ area .for the di:~­
r..:irati~.-,.f.i {).f the h<·at ger{::-.rated dn.::ing the 
tt:nnd <>j'::r::fi,;n. C<.>ld water is cin::J1ated 
thr:.;:sgh <;•:; lwll(·W ;;:nn a;. an absorbing 
nH:-Gt:Hn. } nr: arnc:Hnt ot hcat that. ;_nu~t he:· 
~b':'(ldx:d h) keep the trxnpr~ratnrcs it~ the 
tc~nntl d~J\Vn ir: ~-'- -..vcrka.hh~ ; .:np~: i~. 
e.no:_·rn<.">tt:-:. /\.! the t.unnr:1 >.k:~.1gn pc\~.:cr of 
6()0 h!>·, th<: h:::<l dr::-vdO])<'d ;;v<ml<l be 
:~qal~.;;;Jcnt tn that put or:t by a 430 h1~. 
hoikr. Thi> ·;<nne h("al cc.ntd mair:ta:t: 

~:\r;.;I''i~ s t~~~::.::~l ;;;~~ i'~;r(~:~;~; ~:; ,: ::,; t;'~":;',1/ ~::: ;,~,~· 
~i-..k· r.ern;,lc!·atore v\·ere ----2n 'icgtft.~: F: 

Variable Pitch Propellet· 
Th· pow,'r pbn:_ ;\:di drivt' ,: :5-i>J:d,· 

I-{a:l·~iJt-:;.tl ~t;:::_r•dard l-Iydxc~rn:.ttjc variai;J::· 

~::~:l:ir ji'~~;;~~i'~~;~a:~:{;§ ;,~~:~';J';,,::_~~-~(:~il:!!:: ~::~: 
~-~,~-il~~;~·"~~~r;.'~ ':,~,-i:~~~·;1·+~~: \'!.,3(; ,~{, ~n:·~·.~: 

diat11ct.::r pr:.·!peHt":r :;h:xft 20 ft. l~•ng tn:uJS~ 
1n!!:; lon:c::· {ron: tl:-:: pO":v!~r phtr:t 1 "'.-Vhich ;:-; 
.l:.::c.:d.r:<:1 out::-,i•ic the !UBnt·.L to the pro.-. 
pdkr within. 

'Thl;; haiance syst~:m for thr: n;fa:-:nn:·n:ent 
of the at~.~·r:d;_,:n;:..rn~-:~ fon-.f.:.; and rnornent'.:. a:.·t.­
iDg ~)n :ht: rr:r:d:.:·l fi,:·ir:~~ teucd i . .; tu bt~ 
Jor~rt':~d in the ba1aru:.e f(~~-nn h(:1ov,:· the t<~:;t 
c:u:l.iHJ. ( S:::: Fi)?'. J. ·) lt; dc<.ignic;g the 
ha!auce sy~tcn:. thf: budders arc· :.·.{!nfron~:.:·d 
by a •l:fiieuit prob1<~m. \\'!len t(,;.tilix a 
.:.n-:;dd \\·:th <t spau appr~;a;.:hing· 9 ·fe{;t> 1ih; 
Ji·tt £nrces lr:ay r:~o1ch J>(~}:} lb:;., '.......-bjlt": tht· 
tlrdg_ fnn.:.~:~. ~q·p~~oache~; JU~~J lh::.. \fcas:.1n:­
n::::·ut:- a.;,·:.:nrate to O.Ul ibs, axl.:' :.lt"::-:.-!r:~hk:. 

~~-.~: ~:l:,l,~1~~·,~~1 ~t;"n,,i;-i;,;;i;:~i!:j~,~~lh:;t,~'~,)-.);:~ 
ac-c-ur<h:y of {UH Jh, 

/\ :--.ix_~cotnpc:otH~1lt hala:1cc L<~:; hc·('n de-

'~:::~:,'/tict~:;atliif~, c::~;.~~l~),ie;::;;,: ;~·:~~;:-lrl\::;;;.;,;';'1~ 
fHf}/~lc":nL ya\v1ng; nH>;n:-:nt~ ~tr:d rc,1J:r;g- r:n.u~ 

nH:nt c·f. t.J:e H1G•.icL ~f.hrce :~tn:·:_trnllnt· ::.trnt:-.: 
<.">T ·..;_pindh·s ~rar:~.n:lt tl·:::: 1oa.J~ !o the haJ ... 
anc,:· and. hold tb~· r:r:~odeJ in }lf}::-,iuf,n it;. the 
kot seci:i:m. Th: angle of a;tc:d:. ,_.f the 
Hlo'.l(: '0:· •:hanged by ;;.r: dtctrlc WH!tc~: 
Y·.:hich d.rlve:.., a W•.)fn1 g~:~H' qr:a:har:t lo 
which :.s :ltlach,d .1 1<:\Tr "'"!':1. Thi,; .:;xn-: 
F::.~rn~<::- •:~r:-:: si•ie c··f ~!. p;:.rraU::-k}~;r~tr~-l ~tr:(1 iJH~ 

:~j[;.;i) ~:;:;(~:!\:~;_, :_::,~ ~:~~:, :;,J, :, ,j;::~~:~~~~,:::::: ~I: ~F~ ~~:~ f 
c;;_t.t~ •::xa>.~!Jy the attitude o£ thr: n~3Yld in 

;;:;k i:_.;:~ '~~ti;~r.~dal:~:,":; c·;:::~~,~~:'~}:.{ 0.~,(~:~ 
rate:·1:;• tn U.Ol uf .: d:.:~grct·. £\ tun: t;;~hlt 
~::---:1 th(' tL<p p\atfnrn1 of the h~::Jax:c-::· ::v:;:en: 
p<:Tn1its ~:\..,-1n~:~r::g t.bt .:nGde{ ahc~t:t ~ .. ve.:-ti­
(JJ. ax.i~ tc: ~,inu~1ah~ a y.:: \virtg Hig"l:f. (_oru.iJ­
tinn. 

Balance Beo:ms 
S.nL::Ji c{en :-Jc· n-Jotor·.- e:J Gtch of ~ix ;.r.:.~ 

dividua1 };;J.lancc b(;Un~. -.. ...,.-il: autotr::.a.tic.aJh,. 
:-c.t;;.t·(: threa.<.kd ::h2.its 'xit.h which ri<k~ 

~vi~!~;:~~s ~l;.~t,:;;~~{';;!· (:;;.':~' '~~;,';:'~~,~~e~!:f '~;~:;, 
J:.t'<n'\' 1oad~. iDV•.})Vf:d fJ~-·'\ibk· q,•,-~j 1-F'1S~("·t 

;;~ n ·;-~ l :;;: ~:<. i "~:;s:fr ,~: s:,~i!';;~; :· t !,~:, h;;: ~~r~(; ;·,:1t~;. ;; ~~~ 
to.t:l of f<">l'r hands . .f<>l·. t·ad: b<d:wc;: beam, 

::~;~;;:~;'::~~:\,~ ::~.:~;;l~c;;:~:::g!l ~:~ 1 ~::~~;~:~:~~~-;'Vi:~_:;;;: 

tudlno..1 iP:.is (d: the b~;~uu. /\ hrr:~H.l·.-idt t'k­
Y<t! ic•r:: ".:]ev.: r, [ tht h~tlatE>:: he;un. ;1.-;:;u:r:ing 
the a'c:.s of rot.ati(m o-f the be:ur: is a h(.<ri­
z•mtai lin<~, w:.:·nld ;.bnw th:: pbnec: n.( iiH: 
!~and:-; ;)rejected on t.':dgt: a~: ;;t Ct<>SS '\'\ .. ;t,h 
the ~r:tt~.r·.:.'=·,_:~i~~n ap;: ... ~;1ring .::s ~~ r>·G~.nt or: th(' 
:u;rizc•ntaJ \.Tnter-Jirl(" Cf the 1H~:SJH. rJ.'hc 
·up!~::r h:u.(' of thf: c-:·o~:-; i:-; a::-1chGred b:.1 ~ 
f!~~.td ~nppo::-rt ~tnt! the lr>v .. ·~ .. t- ha~.e 1~, a!­
~acLed tc~ the h·alan(c hearn a:; fa.r Jx·lt-,,\­
th<:' <:<:·ntnlmt: of 1.1::: lx~;;.m ;,~ the :l1.l!)<:'l" 
supp<:>rt j~ ahovt:. Eii(·c·tivt:1:L tht·:l the !ine 
'"'' ir:tec;•,·ct ion :)f the plarw,, of the k:nd.; 
1,·-~~~n.nH~s th<: axis of rotat.l(H: nr the 1 tt1·· 
rnnn :-;i1j)J!Ort for the i•~::·.:~n1. Both venlt.~ai 
;ua1 h')ri;.onta1 loa•J s pe:.-pendir.nfa.-r h) the 

~r::,' '~,~ ,~,~~:;,~\o:~,~:;:~;i,i;;~ '~~~entl~~: ~;~~~l;:~m;i~, 
n:ntcr f.l-f th:.: -.:r•):-;;; "\'•.:iH hf~ ;.,·.apahlc c•f rc·· 

;;.,~~j~·~,,:z::;,<;, ';~t·~it;;,h;~a~~;;~'~';:J~t~p/'~;:~,id,~~:;; 
lh·.~ Ht:xl1}J.ilty h:g-f:. }\ dos(' appro·:•;.·:tr:a~;con 
tn- a "frict1cn1~:~;~ fu!cn;q1 is ;hn~ obtained. 

Model Inverted 
'fl:t .:.n;v<") o·f the bab.nct": ha~ h:"::"::·$ .:.l1~Fk: 

~~:,~:~~:t2/'~:~~1,'e,-'~-i~i,'ttsi~{;,': u~~c;•;;~;J;,;n,;?: ,;~~ 
v~::rt.t~d p..;:;;t;o:L NGnDail"y> 1c·st:; \vlH ht· 
nm ·,vith llE' moikl i<:'<erti:d ;.,:; tktt l:i't 
f·.)rCt''~ \~:iH be dirfc:.cd dovn1'.var~J in t}::.:' 

~hrcctiou of xravit.v. 
'Th•:: 'L:ty\.,.U1 and -as:;crnhlv of t.ht-: bal~u~c(: 

l:<;;; beu·: c.mr.:pk:ul and- the ,ktaii• ~H(; 
l-x;itlJ( n.·mpktd ra.pi:Hy. Cnn;:tn:dion d 
the ba1::nce it~.elf is aL·~>ut t<_: he~~in, 

a:\:;~ 1-~:,ir';,'~<~l~:~';;:,\ f,';:lit~,~\::~l ~;1,':,;r~'u;1~',:'l\~1 ;::~, 
i.u be loc;st::d in th(' t.ahnc.<: rr,;,:n. The 
centra} h·~:~d.lon ()f irJ~trnn!{:l~t:: and controh 

~~;l]a'p~;~~:.l'~,u;r;~,::·,'t:1i::r:L <A t}w wind ::mnd 

:\·fen1her~ of. lhc staff and ~.tud{·t!ts o:· !.::1e 
<lcronaut.ical engioecrin~· d::pa.Xt::urnt are 
locol\..inR" forwani to ;,:nn-q::J::·tion (Jf the ttlr;.~ 
n(:L 'Th{~ n~;v; h.lr:ni.:'l wlH nent~Jt re~ean:h 

;:·:(1:;;;'/!;'~,;;; 1;:,(',,l;;;}~;e;;x~ 1;:~~:~;t:;,e}'c;~;;~ 
N!\CA. an.J. com.:.n<~rcia.l <:<:>mnat:ies. If t.hi' 
~;cc:_n·~~ th•:·: ·urliversit.Y uf ).Jj:~lr::;~:ota d{·j!~trt-

¥:,~li ~;,::::1,; '~;~~~' ., \~:;·,~,;~ t i~~~: :;n 1l~H~~~:-~l~~~ ~;:~~n ~: 
su.c-.h a fund~~il1:::rna.1 j:·art of a.i~-pJa.:rc d.{·sT~rr.L 
the HCw tunn-:~1 shnH~d hc·l;~ 1hf: :..tniv<::r~itv ..... t<; 

rnain:_ain 1t~ place ln t.ht ~"cronau:Jcal -.,;y~;·.d·J. 
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Electric Arc furnace 

1.::::-~Juqh~ i.:-H;:: ·:·:;;:.:.:~:h gn::-:::.t-:~: ~se ::h!~~ l·.:: the ... ·Jer:-:a.nd L:::r :r,::-tB<3S0d ton::-l::.:tg-2! 
;.;f Jx:ql·: g·:·:::td::·! -.:::o.z};,::_;n s~es-L.=. A J'..,:::··.:-r ~t~-::f::l rr.:::-!·king ptocs~=-~~- · ... ln. in:.pt<.);,~~~d 

iyp::-: of n:::·r~r:c.li~:ir.:>:T h!;·:-Ja,::s. :.:.Lrt..-J the r:::;n~s~~-:-~~:.~s (_'tp_r.,Ji;:: .. ·.n.l(;n~ c.f ·w-e1d.i-:sg 
ir.: ::·:.):;~st!·:...;<·:·:i~...-:·: ·-:~:c;Ik a.:e :_irr:.:.::::-~:=--:· the :.·.">f."l:·::·, (h:·~·.::t:.~-;~:r:d ir::. the- c.rti::I-.:::. 

AE o:;~i·~·:sc l:·: :.~:e l·::::·:umy 20 is;.:uEo rA The Oil W,;£kly tdL; ci ;·,r::: .. ;;r(o>SS tha: no;; b·:l0il 
z::ode i::·} tb.~::: ... -:··=::~-;.~JXH::tt.ive1·i ::.e·w r:·:f:"-thc·;,.·J c:i ...,..!~:JI dri1Hnq. A vf.::tti:.·-::11 :~h.:::;H j~ {h'::~l s·:;ni:· 

-.:5i'..-.:i hG.lf::·: O.?"S· dti1.1 . .-.::d h;-_n·iz\.Y:-}:.:.·.dl·'[ th:c~1qh H!e 8h.c::f:. w:.:1L Y}611JT:·~ :i.E:(::· ·::·:. :r:-ci-:ICB·d by 
75~,.:) :o ~~iY\. ch~s· ~o i.b~:: L::::::t th,:::t !ht~ ·N·~n8 :;.r~~ dnHE":d in opp.::::~i!·~ ciir.:z.::;ti.-~:n~: crr.~.d ·.:\'hH~:; 
:~:-:-}<-:.~ i::: })e:.:~:::_.: c:..::1. the ::::·-;.::·t~ i·:.~ rs:~.r~:;· .. rt:d. h·o::: t.h·::: oths·r ·:n :.·.,r;.e ;,:;pf:r:.·.:i,lc;n. }._ :·::e<::.-:•r.:.d ·;rre:::t. 

:J .. :!'\':.-!J.~t·.J.£f(:: :::f t.h·::: rnethod. is :.h.-.-;t .::::~ :n.:::_ny ::..1.s BOO a.r:::f::~ c;f gr~=:;~J.nci ·:>J:n }).-;:: ·v{::::rked f;:~:·;rJ 

The Sl~.nligh! :SJec:;·::-:a1 Dlvi::ion :.:"f : .. -;<:~:.;e:al :t..1ct::::.rs C~:):·p(:·::.~t~:.">r.. 1":·.:::.::: 

n::-:.-:ched ~.::~ :_:·pe·:-o~ll-:9 ~Hi:::ie:.l;.::·y- ~h·:J.t n::.:.·d.:t:~: .PC·:~::.:.i.b.1.e r.f.lf: ;;.~.:::~'1!.d.::::.ct~r·~ oi 
·LDO·O iF.'tC~.~:.·:.r.:::J--ho::--::;ep:..::·v .. ..-~r ek~:.~:ri·.::o.i h:')<J..ss:hG.l.d .~nck:rs dc:_i}~{ in a p.k·Jjt·:· 
e·:·::r:1oy:n} C·r.dy ?80 ~.:.r:.·::k.o;-~r~. l1.n :x:-:.~d8 ·:n the Fet:r:.1G.r'{ 5 ::~:~ue ,_:;_~ 
fl,:rnt-ticall Mochini:;1 des:::-r-H>.::s pr:.-;d.nc~.icr~ ptoce::r:;e::: ond the :~ps·cial 

Conveyor Manufacture 

Tuni~~J, 

Teo 
Max Butterfield 

M.E.B. '42 

Horizontal Well-Drilling 

Mainliner 



WI~IJ 

Bill Carter 
E.E. '43 

fiea!ing, Piping, and Air Conditioning ptE:SE:·nis sO\!":G 

~.::::.J~::; c·cn~-:id:::r lr: the cGn:~tr~lc!i.:::.·n ot beo~inq and 
m:t..i.t-:r:.·.:al :.~_i:pk1!F2~::. The cJ:.r:h;,.); giv:::-~: .::::r: expt:Jno.~ 

individ.uG1ly :_';.-:ntr:-_.,n~.-j v:::-nt!lator:·:., one{ ct r,::.cenH~l 
·:gtd<.1tJcn o£ t:::-m;:>3.i•.-::hJn·::. 

World's Largest Filtration Plant 

'"f'l-J~~ ·i;1st:).l!:x:ic:rJ ::::f 1 ~1D,.OOO _po:.r:;ds Di st.;eet copper in :h::: v;od:::f::. 
k;_:_'•]f::~l h1t;-._-;t:cn·: plt;.~·:t L:~ clssc:rib~d j:_1 tht! febru.;.:J;y i~:;::;t::s- c:f She:;:t 1>1eto1 
Vlorker. Thf: r.::::-~N r-:·lo:nt, ~:~_?rViYhJ the c::hi::::.Jgc o.re:.J, \~ .... :JJ hose :;. '.~1.-.lj.:oc.l.ty 

of T20 n~l':Hon g:."::J:.:r1:~ p:-:.:-.;· d.•.".l'l and v;ill r~Jprest:-r::t en :;rvestr(:E:r:t of 
$21.0QO,OOO. Th~~ ::::.">:f.'P(:n· 5:~ ~:::d.led. ~ni.:.:· ·:;;::e lr.~ c~ ;3ysre:rrt ::d ·:::xpansi::-... n 
;..:;i.nt::; J: .. ~~twe::-:r.:. ::-;:::-. .-~:i:::·r.:::; oi .::>.:)::t,_::r::·::e .. :~nc] d1":J::: :·;;e~·ve~ tr:u..-.-;}J the seEn€.~ 

P~~:rpo~;~ ~Js do:::-.:: :~··itch in EHinq cr-evice·t i.t! h~·;b-..,..r::-Jy p::r.ri~-Jg. 

(En·;ine·~=-~ri:::g· Lib;-,_-;;y) 

SlK:ping c::f SO,OOO,DOO iOiLl cA s!<ld ingck; :nto hc;,_:l 
ion-.:-:. if: tt10 ~-:::·b r.·erio;::ned. :~c·:ch ye~ .. ir i::: the roHro:.·sd 
f(Jr~Jf: ::J.l• .. :T-'~ cf ? .. tnE.•r-i::.:J .l" .... T: -:J.:.;(x;:x:-J :. cf th(::: for-g~ng 

orx::ro.:ion;;; :.x.H.~d:.lc:e:.i in t.b(::: sh..:;;--:·:: of ~he tA.is~cuti 

Pc:v:ific: H:-_1i.lr-o.Jd !:"3 pTe~entBd ir.: th~.: D·:::c:::·rril:·e.~· ::·;;sue '-";$ 

Heut Treo.ting and F>::•rging, .P:-ocec.b.:es in the mo:::;-
far~!-u:e :.1nd rr:p:.·.1i:: c..; l•..::c:::-.rno:iv(~ G~!.d !".'tl::v:h ~;p.ti:ngs, 

r-odiu;> .r-ods, cr-:d. driv:n~s b.:::?: ;3oddies ort: ·;;tv~er: it-: det~ .. 1il. 

Forging Locomotive Main Rod 
C .. :;;n,;.~.',: !-J~'t;.' "i"r,:;:!Pi;.i (;~~ ]-'~,;.,.·_(!!:1!.) 



Remc~·-ed by .:..,-,.,.,.w,, 
Prcbabl!l RJt>mcved 
by Erodcn 

• Outcrop ,. . '·· 

.Map showing the location cf the St. Peter ~&and formation. 

'~'l ;;~;;;:·;,,il~::'["~,,~~;~;,,r ~\(:~~:~':;' ]>~;·,~· 
'f ' i'k ti:ir:k of sand--bagged u:­

tF;x:c(:;:; t.::: .1.:r-.raid sl:.dt(:tS. Ot"' Hr1ti~.h 
C::Jc~n1~:.:~. charging -.::cr:::~.s the :Liby~~n 
I)c~.t.rt 'Th(' f(,r:r:.dr;.:n1~B1--: ho\vt-:vcr: ctn~: ... 
t~nt!.t ~ t".) th i.n k. of sand a:_:, ht o.hvays 
h:.~:-:.~.:r: tt·n:·1s of nu::rt: ~~r:d };~~tter c:~st-· 
J.:.H;s. 

~~.V{:r· ~..-i.nce the f.:r:;t ..:'\.~neric.::;l :.:a:~t.1nx 
-.1 <:o•;kia;:: pot pr<.::dn::<:·d ia 16-J-2 by the 
S;::.t:~~1lS~ l\t~~~.~ .. 1('hH~f:tts r-r~)ll \ ... ·./orks-tf:r: 
!1St: of c~~~.r.-;ngs in aH types of rn.::chinery, 
t·qulpn>t't!t: Ex1ur:;.~:;~ and hard.-...varc h~~ 
.i.r:Ctt'(t:-;~d. steadiJy. lntt~~(l:;t:d JH"C:fh::ct$c·n 
rau:s~ J•.>'\Vf:r r_._;st~ and highel· quality· 
cast in g,;-.... 3.11 h;;yr heu; th<: resnit :>f 
the :::~.< p<~r:.~ion of the foundry ~nd:..l~t.ry. 
A .. : pn~-~~r: :._. th~:re arc •.)\·t:r S)()(X} fc.·Dnd­
r!t" {:~f a1J. type·~· in the 1.7nJted Stat::~< 

Ca:~ting;; an.:: 1.-s.·~ed exter~:-;iv,Jy \'\·hxT­
cver rn<:tal ~s 11e::~~JecL <J~Tr 7S per <"{~nt 
of d:,: .:.n;Hctial n~,e.d in .:~ :~h:=<~n; sh:P,/f:l. 
!;:.; p:-odn<".c:d Hl .1. f<:n:n~lry. F(_;r a tr::ctot~ 
:h~: figtt~·t: .is ?"!_pprox.i:no,t{dy SO per o.:enL 
.!\n nverh::"'<td cr;..vn{:.': ·!s aLout 2S pc~· o.:.f:nt 
\." .. ·..;t{?l<:::; h·,.· Y~f·-•£.~:-n ..\·~~n1an<>o:.; f'nnt·~irl 

-~~~~;~·P;' l~g !-;t:~n~_t::~ <~i ·-·~f:-ny~ ·:~_;; ~.1n ~--~- .-i·-~-~H:k;,~ 
tar;h-:\ ar:.d g·un (arr$ages rt~qnn:t c~::'ti.r:g·:-;. 
~:.hi;;s artd ~obrnarit:(~~; C~ln he .n1ade .nlGre 
rar ... idl.y .:-:n~l at a low·(:;· <-"J.:~t tb~·ongh th{:ir 
nse 

; : ,::::,'t (~~'?:l:;t~~ S'~n ~~:-t ';:.;~,:;t \:; ,';;; ~·t 't~'.'.: f:,:::: 
~~';:,~,~},,.~'i''~';~~c'i~;ii~-t '2,,~~;:;lln~:;•;:,;,J:;.~\~~~c-;;~~ 
;~:H1 1113.t<:!·i;1h~ is ~::~~e~:.ti;;\ a11d. n(•1 t.hf: 
](·~:;.t r>f tb::;c i;. ;.a·:·H.l ('(>t;tn;L 

L.:1~des:~ tht:y· ~1.n~ engag>.::•l i.n T>~~;:r;_:_a!H:·nt 

·:-n::~1d -c:~sting, d1~>-r.a·:·t~r.:;;_~ G:.· other sp:;c5;;.l 
ph<~:-.t::.. fL~ tb::· Jn•lH:=-:t.~·y. fonndryrr~en n:~:k::· 
tf;:j: };.._.-~ng h.Y _p:-:::·!d:.h:iD~ ar:d :>elEng: r;v.:·L~~f 
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L~bric~: .. ~~~st in. :;and .. :~\·1o::t (•£ the ~a .. nn ~:l 
~~ found.~·y -;;.; ... Dsed 1o n~a-.k<: n;n1ds hy pack-
1ng· 1t. a-round r~att';T!_l:; ::!£ tlH: :;haj:>t:- O)l-d 

g-('nt-ra1 d1rn:::~t1:~ion~ of 1ht.": de~inxJ {:a.-;:inx. 
'"fh:"~ ·pa.tt::-rn i:; ~ .. v.ithd::o.w·n :~nc1 lht: t:.O}.: :t).­

;, fi1l(·d <:,·ith moltr:a u;d;JJ. The mua! 
~;oli•hiles o:nd a ::-.a~;ting_ b. p-rrH'inc~~·-:L AJ­
tl~(~ugb :~;~nd 1~ usnaHy u:~::d jn th:: gr(:'tn 
(or \VC~) c-Gnd.~.ti<.n·:~ th~: H1(~Ids .:n;}y he 
,h-i(·d c;:· b:<kt:d. 

Cote Sands 
lnttTna} (~;~sting snrfac-:;::.,, r:-:f;ntr;:;t{ a.n·· 

~~1:::~. ar:·.l intricat,: :-...ha-pes arc prc;.;_h~(':'d !r: 
{."":a.~.ting:; by r:.l~:::ns of tc•n:~ y\·.hich ~re 1n-

~~~~:t~~r:in \~~,;l:~,k~t:';,nr i1~;~i<<~r ~~~~\~:;:~!~ ,:;[.,Y,~:~ 
'.-vJt.h:~t.crnd st·:)ra.g~~ <~r:d .hand1ing- hecatbc the 
san;} 1 ron~ which th:·:y are 1nade i~· bo_)n~"it.:d 
\v·ith fHU.:~ r~r mc~rt: tna.1erioJ:; ~ncJ: a~. a: drv­
Jng oil~ a pn1-y·nt(:rizing o1l: gclatir:ir~"~·-•.1 
starch~ or <"<:TtaJn \v;~stc prodDr:t.~ of. th!: 
snHlt:.:·_ p;~f·!:r pulp pro->:~":"..:'..:. C~:.>re~~ n1u::~ h~~ 
b;1ked at 3/'5\ ;.~::glTt"':3 r:·. h,. -t2S {l<:g~~ees !·'. 

to df:~ . ..-elup the desirf:d c:.'!rnhlr~ati:::·n of 
prc.·pertics. 

.:..f.i:-J{.fr usr:s of sand in the f(rundry ir!.­
chhle bnt!01!1 ~..:a.nd fn.r .rndting furna<:f:~ 
sue·!: as the n:poh ar:d ,,_;f fH.nl<oc:c'. ad 
hl.asting ~~~nd fo-: s:::.Bd· hi<~~ ling- c:::stint:s 
·.lurir:g c.k~~n.~n:< pn-:pacdi<:H:~ 

(~r~=~~t tnnno,g<:::. o-f :<n~_d an~ requln:~d h;.­
the .f•.:-:.vv..1;'ies -f~!r n!c"h"iing pt:rpo~·t~;. Tn 
the Ja:·~·cr £;.>:Jndri-=~~ it .i.:- n.c!t un.o.)tPX:'JOn t.c~ 
condit:(<t·: a1·:d. US(' 1:}0 !or~:..: fjf ~.a·nd daX!y, 

~'i;·;'~:;r'~!' /,:~a;l,m~:''~:·;ll;~:;'>:~':;,':~,· ,~;;;S:ir~~,~~ 
tur:~i.<":!y, r.r:.o~t of th<:· ~.a-nd :s ~uit.ahk· f.~;:~ 
rt':p~::it~·.d nsf:~ ho-...v~:v('.r~ it j·~ r:.(·c-.cssar-y t:.) 
rcpLt{'':' .. -!-(j teo BO pnt:!;d~. C·f satt\3 p:-.:r ton 
::~f 1r..::n c~~::..t., a-nd 2SO to ~~00 pot:nd~ J}t.:r 

of <.h·:fr:c:.s ar<: scra~>l•rd _:_(.-.:: :·::nl<:h~-n~. 
Sine-(' :f..} ~<> 90 pt':r c~:nt (!£ :-cr;lj) <~asting~, 
m:l.y b<: ;Jttxihut,:d to fan!ty pr::.Tar~t.im~ <;.:: 
n:isu~e of tno1ding :..:and, fota~dryn1cn c:)n­
t·t·tn thr:rn~t·l.\·~~:~ ·\vith c-arcfui ~-dtctlor~ ~H}d 
<:<.>aditionin)' o: !he 5<:ntl. Tlt::y are r:ritica{ 

:;;,,p:~~::;;,>i:~i;~·:;:):.~:l~D{~;~;;:~:~;;;~~,:~:::\,,::~~~-:1 
{i. VK>hl i.<-"> r:-~;rn::.it large .. /Gir:n~_;;::; of ~.tea.:.n 
;_u~d {-}tJ:t:.r g~~~~~~ t(} p.a:-:'~ thrc!-Dg:h it in­
<"rca~;t;::, \\·ith ~-:vtTa.g-~; p~:xtictt·. ~i·rt: and 1.~ck 
<".;[ d1~parit;: in partic!e .sizt.":=. ()n the o:ht~r 
h<tt1d~ ca~;t.in~~ :-:nr fac~·::: ar~: ~,1'd<JG~fwr ;-:: 
gr~~Jn ·~.izt"': $:; ;;:nailer. 

l.\Jt·s:; Hne{y so;te\1 by· nat ~-~ra1 ag>.:!lt~; 
~.och a.-; ::...--;n;J and \\·a.t:.:r:- sar:d·..: ;;.~·c n;:;u.1f:­

np of gra.in.s <)f tn~1ny ~.1;::·::~ {.;n"!E:·l t·.y th<: 
v\·t·;:.:.thtT~ng ~~-f th::~ ignec·us H:ho.-;pl:u.::re (,-f the 
UJXth Part. c·,f this siP\l)' r.>nkr shdl i.; 
qt::i..rtz ~shich :..:ur>J.:hf~::: the sJ{i\~a grafp·..: 
()th~.::r .:.t:::: tJ::·r1.:-}J.~ de.o::orn_pos<: t::: f.:)·nn f:L1; .. • 
\vhich, \vhen n1ixed with th::~ ::iJica groi:T:.; 
:1nd th<- :)r\>f:.{::r ~nno-ont ::.!f nv.;~:::tnr<:~ .let:ds 
pl<L"\:r:ity ~md streng-th t•) th<: ><m:L Thr: 
sand n1 u~t ~:.:-;sB1"llC £~nd :.·etairt the :;h:?,J•>: in)­
pa.d.t':d to it dx:rjng n:o1·.hHg~ _pouri.r:g, ~u~.d 
nnti{ ti:<.: meta.l. :")Jid:fic;;. St;J.~«lard t~,;.!ing 
.n::-:t.ho-d:.; ~:vah.1at:.:~ g·r~:cn stru1gth~ :h·y 
strength, <:nd hut. stn:1l?:tb t·> 'r<~i! t.h<: .foul' .. 
dryrn.?.n ho-~.v hi~ ~.and :.:;..;,n ht: <":<pcct,::;l ~.'-'} 
beh:1-..:0. in~,utfKie·nt day re::-.ults -;s:. lc~-,v 
:;tt{·ngth ~ t:·:·.:<"essi-ve cia.::- df.:c.:-f;rl_;;e:~ :)errr:J.::~ 
ahility and fu.;ing t<:mpcrawre. The typ<: 
,,[ d:cy i~ rdilt<:d to th; dur:;l.:ility of tbr 
~~and.. 

1 i ~=.tr:d. and ci:iy an: fot:nd :og(:lho::~·. :-hr: 
c.cm·;h1n<tU.C·!l i:S ttladt: sui:;;:..t-.;(~ fn~· J:1uld1n~ 
hv rncr<:h· adding \VattT ar:d. r.r~~xiEZ 1bor~ 
o~~ghJ_y _ ... Th1:; i; a n~.un·.al sar"~d. " Sornc 
:,;uds 3.r(· funnd quik frc::: ;.:f clay, 'be­
cans~: t1·~{~y h~.;,ve been tr~o.nsr.~ort-:::d !6 ·.)ther 
ph;,c~:::s l::y· -...vind o·r \\·~-t-ter or lx>th. S.u:.~{! 
:":and~ a.rt: !\r:JL:hle f.or co~·es ot fe-r the 
prcl>a.ra.t1ou <Yi ~.vrrth<:tlr. :~;tr:.d~. "Thf: Jant::­
c.\.;l~:t.~nu<t-!ly }r.:~:rea~~· 1n j11q:x:.ona~:.c~ hecau~.t 
c·;_ tnc q<:n1·:.:-uon 01 natnr .:d r:tJo!d1ng -...;:;x:d·.­
and t.h:: ,i~sirai>ility <:>:' n1Himaining ;mi{onn 
:~a.n.d cond.iti{)n~ in J'r>'fduo.:.t$on -ic!Bn•h!:;s. 

~~;~~:'\~;.'~.Y~~~~~~) 2::;:~Ht~,:j~~:";'~-,~~~~:e~~~,~~~:~ 
:~raouu1s <}f \·a·r~ou:: hindt~r=- :;ar.l: a:; O!-~':· o·f 
tb::~ b::~n:.ouJtt:.:·:-:. a. fi·(e ::la_y( :.~r otJu~: clay~ 
like 1B~H::.:rlaL _Pitch~ gt~h1t.i:1iz::~d :;!arch .. a.:.·:d 
nther nrxa..::t.i\: hindf:s-:~ ~.tJBi.t.t!tE<.:s ar(: ~:dd·-~.J 
to den:·k,p- :;pe<.'ia! n·:nld !H"OH'r\;r:s. 

The t'<.mndric~ ol' .\!imw:;,;t' :[.; r:•:,: B:;<: 

::,.yr:.th('bC ~~tnds to a. g-reat >;.'..t.:.:'n!, nc-r do 
tnany :.-~f :.hcn1 t:x:::rcise ~~_ar:-:f.ni sar~{l <:(n·:~ 

t::oL Tlk non~f,:n·cn::; f.;_}ta~dr ies e.s<" 1!<-~­
t tJ.ta1 ~ftl:~}~~ i ::OH f{•t~!"H_b·i:·:~ t::;~; bnth ~yn· 
dH:·:..Jc a;~:d natnr .:d b("m<:h·d ~a-nd·;~ "\-'~·h~h~ 
·;tu:i fnnndr:::".::~ u:;t: ~.yr;:_"!-~{:'!_";~~ ~3.t!·ls ;~~lrn•:~:-:J 

~~~~~;:·;ic:r;;~\, 1:,~~~;~~::,\:!.l",;:~:i:n~<~. :[::"th!t,i1~ 
nGL h::; used by :fonr~_:.h;e:; BJ"~tl{ (h,:ir ·~:.l1:::r; .. 



(lhr/ N(/fifJn(// efense 
By Herbert F. Scobie 

o~~jt:y {ot· ;u~1ny type:~ ('~:£ v<c;rk i::. <:-ltaxiy 
rec~•gni>:ed~ or unti1 H:i~~thle .nat.uL:d :~~::ru.L 
o .. n:: rw, 1ongt:r as;:;,i]ahlc. 1-Jo..,vever~ as :ht: 
cost r~f eqs;ipr:n.er:t fo:r ·tc~.ting <tnd condi­
ti•.)!1i!lg- sand derxea:~e:;, t"fH)rt~ f(nBi.drynH:n 
~-fH rnakf ~he· ir:\·c~t!110lt ... :n:31·ii!·lg thtTn tn 
::~~\:f:'rcjs<:' hf:tt(:f s~uH1 c:-...~ttroL 

Minnesota Sands 
I'r<~vious to \\\·,r1d \Var I th:; f<.>nndrin 

{:{ ]\.:{int! .. ~::~;ta ( ntHr.:hcrlng <Yv~·:; SO ;u that 
tin1c) rtquircd rncrc than 100~000 h1r:s •;f 
sand annu~H~·{. :\·inch ,..-,.( the ·--ox:d );~·a:..; ob­
tam<::d at ;; gr,::li. pric:t: from C<t.her \Gc;J.!i-­
ti<>. 'Nhich, <::rroncou,;ly, had devdop<:·•.l a 
r!~p...._H~;.tion x.nong: {<.nlft;_1ryinf:n a::.. h::.r~·ing 
llH' cnly s:wd suilable for O'r!ain type;. uf 
w~-,;:k 'Thn~")~ -f:.:!-~Htdryn1cn proeurt:d sand 
{rom New York, Illinois, K(>t1t\1d:y, M.i;;­
~nt!ri, VViscon~;in~ and even France) at ex-, 
orb~t;J:.<t l,rjc{~:·~ t·anging "frfHn ~1 S a fon to 
$1<) a barrd fc.r the FreKi.t sand. S:;ncL 
v·.:hiC'Il wtT-=: etr:Jal. and in sorue J'CSpt·c-t:-; 
StJf·~~ri·.;r~ to 1ho::: inJ~H:·~r:ed S;Jnrls coHld and 
ran ht~ (lltaiJICd rron~ 1~.fil11F:::;ota ;;~~UXC't'S 
fc·r a .t~~vv doll2x·5 p!:r ton dr:1ivcHXL 

Ih.tring 1ht: \var, the fedcr~d go.._:f:rn.nl:":nt 
.found ~t nc<:c~.sary t;_; tE~(-: ;he raiJrc<1ds for 
haul.i!l(. materials det·.mui. more impPr\ant 
them ::c;.nd~ kr 1!inn(·sota f·.mndrvrnen. Thr~ 
v·;~)rk. (>f k;c;n.lr:g and cvalua;i1;g foundry 
~;atuls oi r~ .. hn.neso-t! \\'~!:""; det;J_i1:.;d t'J G. l'·J. 
l{r:;;p-p :::.f {ht: Univ<:r~ity ~;f :~.~1 it:ne~c<a 
Dq•<>r!.ment of Gedog-y .in June, \9lg. 

\lwne.sota has moldinf( sand> ,;uit;lbk f,-,r 
so1ne t_yp~:~ o·f .fotrw·try v,:ork. but J:::u::ks a 
highly rdndory ,;hy. \Vhik~to p;;ra­
ph:·~se 2.n ;_)1d ~:~prt~;si~~n···--a ft-s ... ,· ? ... fJnne·;ot;1 
fou.a.dry:n<:n ;.til1 think di;.ta.nt pils !oc•k 
sar:o.!i<:r, m<>st <•f. tb:m us<~ M inn~;:·;<.>ta ;.,H:o.b. 
Th<": ~·linm::::.;.t;J, foundry indnst1·y is th<:r<:­
hy sav(~d ;honsands f>f do11a.rs ~HFluaH:v .. and 
t"!.H:' rnc:ney that i::: :;p('nt fnr ~;;x!d gnf:~, ;o 
bdp SUPIX>ft ;J.n-othe:· .1\rrir:rF:·:-:nta ]r~dnstry. 

~0\~\;::~:;·:ing, \Vachiug, ;?,'radiag, and ;.e:!lin~< 

(~r:ly a f(·.\v ~;f the 2(-:. {t-~rn;;_;,t~•::~T:. c; 

Instructor in Mechanical Engineering 

~~,~·u;f~;:;;,~~;;~y ;?,'l~'~'~,:.>g i~'h ,~'' ;t;;~::~ a," 1~:, r:~:;,;:~:~~·· 
up t.u 300 kd in th.ickne~", snpplir::2: loams 
fur loan tncddlng. Br:r:tcm ~.hak:s . .:~~ blgh 
as 5SO ft{·t in !hid~JH::;:;, pr~"Jv1d('; <·.krys ~u:.t ... 
ahh.~ f,_-,~-;- foru:dry n:;c. (}uartz ~-and s, c:;;H~-­
ci;d{y .suital:}e fo.r ..-_on~h ;5.nd ~t<:d {n-..Jn­

dry ~.crv·ict:, H!·.,; .found in the ~;L Pt~te::~ 
.J ordaJ.1. F.:<~d C"Ja:..;uc} a:1d P•:d<tga.ru;~ foT­
nt<t.1i~nls. Tt!~: Jordan s:ind .i~ t·ecog-n.i·.:.r:d by 
g:_;:;k,.gists a~. the tno~t v<t.1uahJ::~ quart/. ~and 
.:.n t.hf: ~taJ:~. It 1:; u~':'i h.v at i<;ast or.::­
of ~d-in.ra~~:(·1a·s eJ::·c.trJc ~teel f(>tHH.lr·!{~:~,_ J t 
;,, int<::n:c:w;g· tha: tk· co:;;·,;u: g:~r,n<: r,.:. 

the Jr.>r:bn for.:nat·i;m o.:anr;o:•t be distill· 
guisht·d from. t_:_H: s;nn{~ ~i·.~.f:d g~:o.~.n~. ()·f 

()ttov,~a ( i UltF}~.s) sa.n·J: iong H~:~:d ~!:~ ;1 

standard ·;;J.nd 
Th<· nwst r('a.dily :;ntil;J.hk f<.>\:r::lry sand 

of \J!J:.:.1<:~.-ota i:-: tha.1 (•£ the St. 1\·t~:r .for·~ 

~~J~l~~;;~ ,:i~ ;t~:~ 11 \..:~;!;•:lf;:·i~'~;:~! ~;:~,;;·_"\\~.:~~: 
400,((~} cubic yard·, oi' thic mat('ri:<i have 
hcc·n ... ~xe<n .. ·at~~d 1n the ((>H::.tru~:1inr: ;_;i 
~.(:·~vs:r tonnd ~ and ':r.:.th:}~ Ync·rf: :.~ ~! \';J.l!~ 
ahl::\ fr,r the i_hir.kr.:e~·..; O·i the ionnatioH ]!l 

\'finni;::~•;ta, avt·ra.S(e:~ lOD f;;;':et. A. ~.an>l n:ine 
br htln'i<' the St. F'anl plant of tk Ft-.rd 
·r\ .. 1 o!or C :..·.·n::p~u:y ..;npplie~ ~t. Pet~- r ~.and­

s1oBc i'(~r the nJan:rfa(·.tu.re of gJa5':'. 
Thi;. ;qm<:' qnd unckrlic·s a br;s<~ ;JH'a 

c·f \t1nn{~:;ota. V·ii~.cr,r;·..;in. f(}\\-~L lllit!·Ji:;~ 
j\-ri:-:-:nt!ri .. Indiana. ·\:·H~:higan\ 1o-'.-'.-r:r fH:':rin.­
:~uJa. nnd p~ut·c: ;,.:::.~ :\rka.nsas~ ()h1o; ~:r~t·: 
K.tn1u.o::ky. l<eadiJy ~:;-a;Jah1t· olst<:rop_pi!-~~P~ 
c:f th<: ~t. I'e!t:r sand~h·ne a:.re .fot:n.d -;n 
son!h;;:;:;i.e:n Hintk,uta, nonh central Illi­
nPis .. ~:onthern and ::-.a~;tern \\,:;:.,...-;·:;n~.in. ~.nd 
r:a:=:ttT:t ~\.J!s~.Guri. 

St. Peter Sa11ds 
St., }\:ter ~.arFL cr :~i;:::v,·cr ~'n~d. a~ it JS 

fn:quftitly c.alJed. :~ u·'e(t by ~.(.I'B~t I\-1 i!mC· 
~.ot::: ff>undr~cs lor i.:-.;n~s for r:<.-m--ferrof;""> 
i:un, .~r~d ~t!:d ch·,~.in~~~ HfGtnsc s~~v .. ·et 
~an•l cnntaJtl:; ;i nc~~lig1rlr: a.:nonn:_ nf d{~J' 
~1r.:d r.:..·:n~j~:_:-:. (_)f 1a.l:1y ·\vcil-:;Drtt:d :~lJ:r.a 

grain;, p£ ronndni. 'h;J.pe, it i.s v<r!in:l;;xly 
ad.apt.ed tP th:s· JH.1f1~-ose. For ~he sarn~: 
rea~;on) it ;-:; :,ulta .. hk for ~;:-,:ntJH~ti:-_ :::.and::. 

at \~:;.rll:r:\~~~s;;~. ;,'t' \D·::\~;!;~;:L ;,;~~;~·~-~,~~~~:~: 
~t1i;ab1e syntia.:ti.c ~and~. 1:av~rH~ a \~·ide 
range d .Jesi.ra!,k p;-oper t;c s r;;:J h~ p:·r:­
f·~:n:d. frfTf.il s:::·~v-er sand~ h(:nt<">J:.ite .. g~·k~t.in-­
ize.J Sf.<t,n:h~ ;tad \'-,'<JJ(·L s~HJ! ::.and-.:. have 
bc:·t'-:l n~.cd for :~e-ver.:-d yt:ar s fo.r r~::~r:ar(b 
p:.tq.t{}S<:"~ hy the F{·Bn.dry Ik:~·:~·:.~ t;:·~(·t!t he­
GH1~.{· oi -tbt:· :.tni-fc:rrnity Cl£ tno1d rn·or>trtics. 
Th~:;. is :se:na:\\'h~~t rc~ntr~uy to the infor .... 
111a.tion pnhJi~.bed by a ](·~:aJ~ trrsin fonnt'd 
nu.y;;paj"::r which menti•JrW(l tliat the 'ewer 
~.:-.n.d v-.;~ts b~::lng u~;t~t1 i-n t!1.c f(·r~:.es of t.ht 
r:·nh·::-r~.i.ty -fnundry to rn~d-:.r hoik:r ~- S~n:i-

:,~;.,: .1 H!; :t~~:~t~;(':V i~~} ;;~t l~;~~~:~lt;::;i ,'~~lOt~~:h;;:::~::~: 
ca.stint~· :1ppc:x1.;·ancc~ at!d sp(:-:.;:'i;_·:~ti•;ns ck­
nE~nd a h1~hJy c . ...-:!HroUcd ~-a1l<.l \vJ:ld·: gi·\·{·~; 
w:if(>rt!l dc·w:n:.Lble mold i·n•p<.'rti:::,, .. 

A. g"O(ld 1noiding sand f:y: 11~.{· in iron 
r(~llndrjes n~ay he fo-und JU th(~ V,';i~tc H11n.f:-;~~ 

fronl ~ ... ted f(d::.n~h·ie~. H::c~~lJ·:·.: o:' ::~r: high 
penn:~i3.b.il.ity requiren1.t:nt:~ <)~ sh~d foundry 
s:mcL it i>. d::,irahle t•.) f<=l;'u'c<~ r.hr: finer 
gTains v-.:hich r{~snh frnn·1 ElCChanj;,:al arFi 
th>rm;J.j 'h<xk !o tlk :;;;net h the pro,:.·.:>.>. 

~:,~t;;"l;~:~:.t:gTit~;:,~~ ~~~~-''',_'~:~;:''':a::',;~:du~~;:,~ 
:-:.irabic in ;he st.r:f:1 fcnsndrv. bec.(~:r.:::·s a 
\.-ahw.h1!: r.:1~1tcri::d 1o tht: ;n;~l f<.'>l)ndry. 
\\·ra::!<.: !in::·s fn~n~ :1 ·:11 !nneapoJis ~t{~<:': 
f<.1nndry h~~'\·e bt~Ul tested and ·~v·-s:(t :'nccc:;:-; .. 
{ u11v bv the F'<">Ur:drv })enartr:.lf:nt. ·'Th!: 
;:;c·c·i fin~<: may hr: bkn~kd with <:>tht:t :;an:!;;, 
re.bonded li r:t·~·t·~s;lty 'S~t.h Vfl~-~·-:-u:.:. t"}a_v:-;) 
tc}- fH~o-:l:Jc':' iron u1<>idi:1g sa~1~ls of go·:.~d 
stn'ngth :;nd high p<:rm<:'clbility. 

?vl innc:-;~,t.a foundt-y1rJen 1rJes;d l~<)t ff~tr 

that >nitabk :;;md:; will he <knin\ thf:ru. 
Fo:.· th<.>>e '"h' ;.till import ;:ands, the loca.i 
:;llpj,]y will h:: :H·ailahk if the railroad>; are 
nc•:>lcd for ha:ding otht":"! "fft~1ght \Vht:n 
"'r:ti.:di<: sand;. are (ksired g-.;oci ;;ilir.a 
::;·tnd Js ~n:a1J.ah1e -for· th:::ir pn:Pa.r:l[~On. 

The d·:<feds in this custi.ng are due to low p<i'rme<;tbility of th>~ 
molding <.<and. 

Casting wash defect <.:uu;;ed by low, dry oud 
hot e>c:ttd strength, 

C.,:wr:..::.;.: l:fo.rr·:: :·;:, .f.Jt>tn·t Co, 
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<:crn. tu tl;c :·dt(:(;t a:..:tal and .... v~r:·~ iruhx ... tr1:::~ 
}:as b•::t.:r: ::: p1·ojc·ct nrFk:-rtak~:n b_v a g:·ad!t­
a:e :-tn:!<T:l. ,,i rhr: :.Lp:l.rtrr:f':lt, R:;hu·r \>\:. 
·S;;x:dt·i~n: t·.:: d;;:·tcnnine -~\·h~(:}; iron :?~lk>y·:: 
·rr:a·.:l t·~~·~..:t :-~) p:::dv~~ni?it·:g, a:yJ to dt~t,~n~.t·;;~::~ 
t!F:: ~::tfre~ :.ha~· iFlfJt~rlti.e':' i:n tLf :.tlJoy:~ h:;.ye 
-:.:r: tl.t(: :k·(>C·~ib·;d zlnc. .\T::. Sa:.t-.ldin J~; th(: 
f:; :~t pct;or.:. t.o :be '-'<::r:t·:t.i:jx. .. : (OP:.r<:>Jl<·:,J 
.~n~:thcd~ Jn :);taining L~:ct~ 3.!!d ((>Ht~1u::.i.c~!3S. 
<:.nd h<: did di~:.:.o::"·e.:: the t.::1h.:Tt tha.t th(: 
<:·k;~.h:Dt~: c~ d.:<.1n~ :~iho:.'~n: phc·:-:1}}.:orH.s, o.:nr>~ 

-pe::-~ !n<t:tga.:.te::.{~~ titan~u.rn ·:·:n.d ·ah.uninnrn 
}~::~v~; ~~·}:e1~: they a::,:· ir:txc·~d: .. H·e~i into :he 
~.ron {;Y;.a: 'Shieh th:.::: ·:;lit;<:t :.r:etal to b-.: 

Problems 

a:~:~:~r,;-~,,:·,(·~~;;,~'\:;~~~ ~~·::,,~;::r~<r~;,'~u:\',t,: c~,{,j :::'~~ 
\h. St-P;.\::h-, fm.u:d that. little v,·;;:< ac.m­
all"y i-:::10\""'d~ and that J~.1ost of thr: ;nfc·nna~ 
tk-~.:.1 :.v::t::; C<Jr.:5::ch1r1:, lie C<">nC'luded~ th,:·.:.l, 
! .. h;~t h(:: had t..h.r~:<: p:-pb."lf:$:.1~. tc·~ i.BV(:~:tigat~:. 
~rll .. ~s~:~ -.,: ..... !·:rf: ~~~ fcHov,·:;: 

L \Vha:· :~r~:~ the n~.t .. ~: d:~~.i::a bl:: char~ 

:;~.;,'(i;:~:~:s ,~,;, \~',:y g~;;.'ai;~~;;'~;J ,.;~;~,;~i'''f., 
2.. \Vhai :.:·ff;;:~;.:t t·n ~1·H: ~~dh.·.:r·.:ncc p~·;::p<~~··· 

t;_(:::. ~~.£ ~ lu:: '?ir:c do !ht· _pr,:·v1o:..1:-:.1y nv.n · 
:~.c;n~~d <:·!.eEl('~·Es ir1 ~h<~ :;;,~:..1vat!l;:<~d ~J:eet 
;n,::~x::i;:l h;;v:::? 

J \.\?.h<d a~·e ~h<.:' pLysic;~d ;~·pJ:r~n·~:..nccs ol;~ 
t;~~r:{::d h:·{ galY::~:1i.::ir:.g that h;lxt' thf: 
~:·rr:a:(·st '\:.~.·c-a.r:·jH~;~:." :o d:(: c<";n~:.n-ntT~:: 
a;1d ,,\·h·;(_h eh·~!lc~·~t~ :1-:t.r:.•.Jun·d int.::: 
: .. he :~ht·c·t !n~Heri~J tc: ti.: dipp;;:>.i ~-,;·o<.hJc(' 
d'c: hc<t >Hrtae<· ( 

\\:-. S:,~;;dc·En dr:r:iJ,,l :h"t t!:e thickne:>:' 
.(;{ :ht z!r.:>: ( .. Oh.ting t.·btairH:'~"i :Jn·otH!.h g-~d · 
\'ani:.:.in~: .:.·~ o~·~e :)f th(~ ':-r;o:-.t 3t~.1_porta~-:t. 

IN T~t INSTITUTE 

G lv nizing 

~>bys1cal (:h;u·ac.tcristi.;>~ <){' ~~ah·anjzc·d 
produe~::., ~rh(' zinc> ;;ince ~t. i:: no: .. :.:~sdy 
o~--;.!diJ.:":d hy th~; ~~if: act:~ ;;::' a J~rotee~1\·e 
t";<:;·\·;;:":r :.:·~"'(T the rn<">n: .3.ct·; .,.t": n!t·taJ tn .,'\·h1~:-h 

;r. "dha<o:'. ·The t.hich:r i!:,; b.y<":r :;:' I.inc-, 
ihc gr<:;Hx:~· 1:~ tl.h; r•::~i:;tan(e \)r t.h~~ galvan­
i.?ed x..:rod t::.:~t t•; corro::.lu;l, providlr:g thr: 
zinc 1H.:;li ;.~o<:":: l-:ot ju;rod~1ct lrnp:l.~·;ties 
th~~t ~,tinn:t~t:·: C(>!!~t~~;OP. 1\) d~-:t.t~rnJ_iH.:: th<: 
t!ri('kn:·::~::. of tht· ziH;.·. <:{./at.in~ OB ~~ ~p(:(;·; ... 
n.1cn~ h~~ dtc;d::d "th~H ttk: bc·st rtH'th:::d -.;..- .. : ·~ 
:o o.-\:(~ig-11 thr.:- ·~JX:~c.i:nc·t;. f(:n:nve the t.~t~c 

·b·:v· th(~ 1h<~ of rh<:r:·~ica·: {:·t~:hing~ te~"~:•::·igh 
the S!)t~Ci!n(·t!, arH{ f:xp·:c:~:-: th{·. di frc:r·:·:"f3C<:· in 
Wf:ight ;v~ t.he n~.H!·lbtt of ponnd:~ n£ :dr:(: 
per o1~:jt :::.n·:} of ::.H.::.fac::· 

Gmd.:ing 
·\r.;;e·ir·)TOn·· •h:terrn.Jna1i•.H1S 1u:: ;r:<:ld<": h;: 

Sil;lP!.~· ·'gr·;::j·;;1.:<: th<": S:l!!'l>k, by ,;ghL .. fl:.,; 
!·nc:~t :..1~~:~.j:·ah1-:; ~:urfac~:: ~" :~rnuoth} :;bjr:y, 
and :;paEg·k·l. 

Tht third prul.>Lm. )-lr. S:>..nd:;!:r: ·:m,,, .. 
tig·8tt:d \'\'aS t!.H; n!o~;t dlf6{::.1!t ~[u d(>· 
t:.:Tn:Ju!: ~:dL\::rt:r:c::: o{ xi~:~: !O v~~riou:-: a1~ 
ioys reqnir{~d ex:i(Hng. pr<.::ci~i<>H h:~ting. 
\i\·~1t.h :~p<:c.i.ally ;n·~:~pa:·:;d s:.tn;pk·:·~ ht·. -..v~h. 

hov<'<''·'er, able tc; d.Lrx,\·::-r whkh d<::mr·m' 
pn.:senr ir: th<': sh:'d. nniY.i'i<>l aH'u:kd t.i.H' 
a>.lhtT<.:'nfc :.:.·f lbt: ~inc when the ~:h~":"':·~ 
irorl {;J!ny ;,va::. ~·:shjc(tui to ht:nd.1n;;. 

T<) h<:::,ix: his i'.:Sf><:;·imr:nt;,:_!r.n:, \h. S;w·· 
~"h:1j_:.1 pr~;p2sc·d :t.:Jur an:_-f;.·:rn~. ~pu:1nH:ns to~· 

ea:.:-h of ~·~:v<:n{.y~twr, :.n-,n aDc~y:; c-ontair:ing 
tl;e ;~ for::·~n;:.:T:?"iuned i:lcnu:r:t_:.;_ ~i'<.) J.~1::.~1r~: 
ur:ifnr1n;ty, h::~ ;:>rc·p;~!·<:d th<: f:.Yur =~~~n~.pk·s 
<";.f \~ach. aH::.·.Y fro.:rr.: ::~:h:· bat~~h t.•f rneiled 
:dl'J)' U:: \\·h!<:h had 1;.(·cn ~~dd<-(i thl:: l:<kr;i.f:11t. 

\'.:h<Y~t· ~~Hcct ot; ;he :=~a.lva_~:;;-:;n;< proc·t·.~,s -.,:..;·;~~. 
:o h· .n,.:,kd. 1':-om. \Lc cenr.er "'f r-o:l:-:ol 
alloy i·n~~c:fs ht !"U!l<):.:;;::\1 spec.il:-:cns 6 it!d::c·~; 
lur:g a!;\} -~--:;~ in;.·.h ~q:nrc. T'hc ~:uri";:~\.'{:' <";.[ 

c·ach :~f;':Tixne:t he· had p::,:·cisif;.n gro:l;·td~ 
St";. that. :u1:.,: ~n;~ccH::;u::r:·:' Jn ::est:.l; s due t>:: 

:;urfacc· ·.hih:T<:'~1(<"::; v~·c·:dd he reth:c.O::>.~ ~(:. a 
tnini:.r:t:lr:. 

.:: .. :.:: then ~~r.rang~:~d ()l':~·~ ea:. ... h or :."i;i;' 
~~:VC!)t)'-two .::.ll<">)"-:; .in f·.:t~.H~ rar:k:; ·.:.:.-~ th~:J 

;::l!_ tht: :;aElPk:; 1!1 or;;;:: :_·;::.::k :.:.:.·~utd he d.ippc·d 
:'imult;.;r:U'l~{iy for tl:t ;;;W!C 'Jr:;lg-th :;f 
tin;::_~, F;:tr.1: ~d· the· ra(k:~ h{~ 1n:x:1<:rscd i.!l 
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n1cht:d zinc f::~r \·~··u-.. jot::; tlnH~ (;t~L?..~lon~. 
l·Jr in this way Jk ·.>.>~lld. tel! ·wb~d·: of 
tf:;;:~ ::~l<":-:JH't~ds ~t: U:u:: a.H:;y·~. :"'Jt~n.J.nlat<:d the 
fc·rnUt!;<·D of thi.o.:.k zj;v:·. co;~ting~;. \\"1::.:T: 
the ·dr:c ha.d ha-rdene.d ot; th>:· ·~atnph-::-:., \:l:r. 
Sand{:Jin DOi<:d the :.1.Ppf;,::;·,.uv.:e c•f each. ar~d 
1h ... ::n~ tn <ki.<:rrnine a.d1-H;rcn::::::, :~;:.dJj<:'ctr:d 
r.hent :o 1H:nding ~~nd ~U(:tch·;r;g :est~=. 

·rtH-: rc.st~ hs of th<: expe~·-i.n:t~n~ \v~:~r·:~ ex.-. 
1tc:nlc·:y ~;_vtj·::fa.e.t~;ry. It ~ .. v~~:; ff>t.:r:d that 
c•.-~p_ptT, C'z.rt•.;n~ ::dnrn1nurrl. ~.nd t.itat:luEi 
havt· a negligible eff:;~:.-.t on :u~y •.)f the L~c· 
tor·s (.o.n·~id{:·~·ed. Phc·~p}·:c.rns :.trjd ~l1i(·<.n-:. 

J:.n:.rt"::t:r. der1\Jc:dly aff:.:T.t g: .. th':;.n·;;-;;.~1.'¥!. ;~<.""·· 
tion. 'The:-;<:: cJe.n.1:';ni.::. ~:-:.1-c1u1:d.e 1ho:: ior-
1nation •::f thid-: 1.i:1c C'O{tting~., httt t.1H: 

~;~:~\:::;~;;_:',;,~\::~i~,i~.:~:t~::~;~';,~:·~~::l~;;:·::;;::~~~; 
tik <mhi:.k •.)t t.h,; bend. Thi·. i:.l;.i:k of th~ 
1H:nd. h~!\\·t·v~::r. pr::;.vf:d t:-; h(: vt~ry d.{:r:~h!.t· .. 

~\.1 :u.:g-:u:t:·..:;;:\ ;::c<:ordJng: t~·) tht. r .. :;;1d~ s c,l~~· 

LlinuJ. i:, hi,:hly knd~r·i"l in pn:r:F>:·:l·:g 
fo.::rn;ati::~n of !irndy <ulher:r:g ~i11c cr..:ats (;{ 
sup<~r.:.c .. r ;?,pp<:3ranr.e. 

For hi;. ach!<:\·eme;l:S, i\:[:-. s:~Eddin he<;. 
L<.:·t·n a-.. ,.-a~·ded ;~ p;aqn::: hy r.h:~ V·/i$ (; :\ ·~ .. 
:-:oflatioH •::f the t_:r;it'~'i St:~t.es. 'Ttl ...... H .. '· 

his t'ih·::rt::.~ i n:·hbtrr _is rH.'t'\Y able. ~(~··· ... P~~~ 

;1':;:·;: ;~n'u}!,~:~:,'·rm~-~-~~~'",'i:::d <: f;~;';:~,;~~-; !:~; ;,i;;~~~ 
:,ibk fo: J)C·':'r !;n:>..!ity, 

Thra<'< r•:lCkll <::lf sa.mplt>g .mady fer 
dipping. 



ALUMNI NOTES 

Featuring In This Issue Institute Graduates 

In The Field of 
Chemical Engineering 

Dr, Fmxy is ~own receiving the 
Edward Goodrich Aches"n c.word. 

By Ward M. Hanson, Ch.E. '42 and Allen Polson, Ch.E. • 42 

!oc:: F . C F _, ranos . rary 
I~qHipyH:~;J ·wit}.: a kf:(:n analytic:~{ rnind. and ;1 df:fJnit.e ("p1·i,.-j:;Jty 

"?:·i~h r~::gatd tc-~ the nr.:ktl<.n.vn) J)L f-""'r~u~::.t~ C. F·1·:;rr:y ha~ b::·::~n rt·· 
;-;_;y.::n:-:ihk directly <t!ld indirect1y fr!r .n.1~rny of the di~{~{~veti~~:;. ;u-.:c1 
z.th·:;:x .. ;.;mer:t:< ;.<:t forth hv the /\.bmim.:m C•). of An:rrk;;';. !~.(:­
.search L~ix:!rah:!r.;f~s. 

r::~::·;:lt~at~:~;,::·\~11,:l~·::r .. ;i';~;,~;:'';i:~~ri:,~ ;\;t''!~:o~t,:-~n .t,;;~;~;l 1,::~ 
~;~·ar-rb wc·rk t:ndr:T IJr F·rankfnr t:.:'r, t.h<:n !):~an <">f H::.:~ Sr.ho:.-!1 of 
Chf:rni~ity> for \vhich lH: r~:~:..:i\·ed his dex.ree !;f :~\·ia:;t<:r of S(ienc.c 
.. ·\.-fte:: a. ~;t:at (>f Study !t! (~t:t.n:;~n.v, b{~ r{'!Ur1j<~d tO !ht: tJ-1livt~rsi1y 
~H a tea::-h3r1g capac1t.y. 

J;urin~~ _the ~i;:xt !liH:: y!:;H'S, hesid~:~ c~ht.~~ir.:ing h·;:":< ;·Jnr.tcn··~ dr:gn~!: 
<rnG te;3.cnng tJHX:f:n :hff(:rcnr ceur:-;e~: a; tll(' sarn~~ tHn(·~ be carri~~d 
on tnany rese;~r<-h p; .. oject.~ '.\.·hi.c.h {<.:·d to th(: pnb!i;,.~.t~tion •;i :;e\·~·ra! 
p;;.!X:f:';. 

}\.$ the rf:~HJt o·f sornc very fine \.Vi_)rk •.)n n1at::-h--be:;.d cotnpc·~.1-· 
iinns----·pa.:-tict:larl:~' em th:·; r:1;::.t:;6;;J pt~•.):;pb•.)ttH; S<~S·.lU1~.j1: Ed£" .... ]Jt. 

Fr:.:rv ob!ainl'd h1;: tirst. nai.<:ni. and th<?n ;.nlol it tn ;\.h. F .. \u:;tin 

~:.~:::~~~,:~,h~': t~:~:\ ~:::\~~~~!;:~ ,;;;<:g~o~~;;J2~,:~!~"';.o:l;;~~;;~2' ;J\,r ~:;;~~a~~: 
<N<.>rk. It W>>3 hen~ th;H Frary heeatr:e. :.m ,,·-,;.pn:t r>n ;he h;:,t:o.Hing 
of ph::.c::.ger~~':····a t~.h:rn "'.-vhich iE: rr.:ade DSf of ~1u.rinf~ \\.'or!d \Var }" 

~'1~;~:~.>~~:~:,1~:~;;1 i~~:~~::~ ~ ~-:~Fr~: ~::~~::(" I0.
1

:::::i:~! ; t{~~t~~:~::~~~~ ~:!'·~;:; ~:~~~::·:~::~ 
gan his (·a:eer in a.lw:xir:nm ao: direci:(•r (·f n·so;-ard·, in th.-: r:r:" 
lahor!.~tn-rk:~ n{ 1 h•:: AJt:m.in:..Hn Cc~nJp~~ny i)f .. ·\nl<:tita. 

a;:,~·h:at::·:;:'{Ht:l~::ti~;;:,';:r~;:m(;};,_ ~~;,· (:;;·\~~:·~~;;~:;::: l}:,;~,,''~:;'~G~>~~,;~0<',;~~a:J} 
:hr: :x:!Y~t cnnstat!ding '.VCct:l~J he t.he n.:::;dtKU(<11 of :dnn;1r:t1Jn t·J 
9').9<} per •.:.:r;.i. ptu·it.y~--;,inn:innm \vl;k.h o;-uahkd p1-,v,ica! chttBi;;L; 

tn ·~tudy tbt~ trnc phy:;1c.:d. pro-p·f:rti.(::; Gf the :-;ub~:t~inr.e, ;~nd (.<">.:1.­

.-;<::q:..H:ndy led to th(: dc"..re{op.rncnt of ne..,;-..- aHnv·~ .. 

d~~i~:~,l~~ 'i~~f,~:\~~,'~1~Si;,:~;:;f~~,;:~;;!S?:~;:;i}~~!:[~: 
;'{~:V<>:.~: '~ic:.;;."Xb'~ 'i:;:!:u;:::~:l:,:;,l;::.;:~~:;~l'i:·.n~;;,,;(' t,:(•t};:~"f;.;_m~~'\:;-'1 , ;;,' 

~~EHX~~~:,;~~~~~:;t~i,i::~:~::~~~~~~;~:f~~:1r~J];;,;i:;:~ 
:'>e:·viu,: fc·r John Foot Hayden, (';,,, 1.~)2() l'rvi1·,~, :\v.-:r:uc 

S·.;:..Hh. \li:n·::::ap•.-=·1~::~ v,!ere hdd ::::;~ hi:; hon1::~ (Jn i)·~~cf:'.ril"btt 26 ~\·J·c 

\_:J:~.~)·~.[-~)t<:~~.-.... ;l,.it~.~,;.! .. ·r<:.;:l11·:~~.·~ .. !.,·'_ .. ,'t-~.--~~~~:~l!'~'il:t;.'.· .. l,·~i,·tj' th(' :-:~;-=~ nf /'·t He v\:a~ Lon1 :r: 
. ' ~'" .. ·"' ~ .. -{ • ht:er~ a n::;id::T:f. :.::f. .\-t innc·anol1:~ 
{{_;r f5fty years. Hx· "\\··;,:-; ~~h.o a ttl('.:.n}xT (>[ th>:: c:niver:~J!.y\~ f:r·~:t 
foo~ha1J tf:~nn. 

106 \Na!ter l. Badger 
l n "l906 ;t ·v{::·_v gn<>d i nt~j.J nf lJr. Frary gn~.Jua.ttd fron1 the 

{)niv~:r:;it.y :..~f. \fintH~~ot~~ ·-.~-}::.:: '.-v.::~, tn fx:·;:nrn•:· ju::.,t d.'-. ~UC.(_f:~~:fn} 
:r: in;: f;dd ao; Dr. FL;ry wa:; in hi:;. Thi:' m;lJl i:; \\'allt'r L 
Badgr:r .. ~\_,rr B.~d.gc~· ;;x:d J)r. Fcu·y \:-.:::n:: 11H: bt~;t of frit":r:d:-: a~. 
~;tt:d~~nt~ c·n t.hJ·~ (::JH"fHl~; thei·r f;;:vortte Jf:CJ(:~H.ion ;;.t that t1rne 
\\:as Jnr:g hik.cs ~~n. ~ht~1r { rce Sa! uniay ~dt.en1•.JOtb. 

:~\'1l· {-ktt1g:.:~r is -~'- l;lgorou~. _pa(:c-~~:Hing individu~.d an•l is not 
a.fctid to c.x.press hJ..;; \"if:·v~··:-;,. A~ ;, pr;xft"::;~:_:: o::f t:.h:";n~.ic::l f.:'ng·j .... 
ncc~Jng at ~he L:niv(·rsJty of ~Ji~:htg ... in and ~3 ~:r:. .i.n:~t::ur.to.r at 
:_h;:- t)n_i..,·f:r ~.1ty cf I\,1 utr:e~.ota: :v1 t. Badg~·r tt"qHin:·d his :~~Hdc11t:-; 
tu pay ~tr-;ct. at.t:~nt1or: ~<> ~ir:ta.iL S,r;c:e l:E: gradu~ued fnm: tlH' U't;ivc:sity ,;f \Iir:n,,,-,r.a M ::. 
Ba<lgr~:: h:<; .. held :<<::vera! po::itiun;:; namdy, industri:.d d;,;rr:i::!, 
pr<>iessor r!.f cht:rrJira1 <.:·nginf:(;rir:.g. d.ir<":cto: of re··a:oxo_·h~ a.:ld ;,.:nn­
sul.tjng ::r;ga:•::;.::·r. .:\t ;ht: pr~~:i•.;nt tin:e~ :~·1 r Bad~:e1~ i:;. the cot: ... 
.'")ulttl-:g f:ng1nee:: fnr the r~ow ('hcrn.ical C.o11:pat;y- {•f .. :\nn t\dx~-r,. 
~'vri~:hig;nL r.:.n:vjc.usJy h<: "..Vnr1.:<:-'.l -fn-r thf: VVl:S:;;n::~ Cf}rporati::~.n> 
th(: "L.1nj~<·d St<Hcs BHrcaH cf Sta.ncLi.n:ls) and thf: G::eJf. \\:r:st 
Sn?,<rc Con-:pany F'or '"'':"',:f:ral y(:8r~. Lc wa.~ ~Ktivc a~. a. pr<>­
i t·~;S·Or <)f \~h.(·.n:Jc·a1 t·Hgin{~erJ.ng at tl.l(; {_:ni\'{~f'sit.y :::f ~-J it".hig.::n. 

Lr:Ji.r,n:t.:r:t 'k;.,gn, <·sp(·ci"Hy v;nh rt"gar·.l to 1JC";U tran:'.itT 
Uj_t.:ip;n•.;nt~ h~:::; a1v\·;;.y·~ i.H:':f:n r"Jf. J~adg"(:f\; fa.vofitC ';vork. \:\:'h~k: 

::~:~.~\;t,:,\\\~~:k,\t;;,;~~~:;e~i'';,:;ir;::·;·~~r '.~:(f]l r;;~::~::';·1il ~--~,,~;~~>ll\\}:~t;:;,;,,;~2~~ 
:\-1 r. B;~dgel·'s rnu:~t. r<:-:>.:tT:t r·.:~.">rk has been c\ptrin-:J.:t;tuJ~ .. n "'\vi:h 
diph•::nyl in or<h·r tC· ch::ennine jt:~ prr}JJ\:'l·t!e:":< a~. 13. h':"j;J 1-:-;,.r:.~{f:T 

(in thi:: c.an1J>1b, :~~1 L {·k.;,.d~;e~· i~. pr<>L;tb!.v !}t":Sf kno~vn as t1?<~ 
cn~a.ntho~· o-; lhe h .. .u;.datn(·uta1 t-.:xt n:;~~d. in ch{'lr:J:.--al \:'ngJnr:erinf;", 
nan1ely~ ;.I·:.l:.::lr:ent~: o.f Chcr::tica1 EBgin(·(-n!t~ .. >.• 

! r.. / 
.j() 

Mic.h:;:.el P. Tierney, I\1et.E., mnung ::ngint:er {n,· <he < •. ;we 
E:.:plu::;3.tJnr: Cnrn_pany o_::f (.'Lnqn~canl<:.ta; Chih\ S:..-.·.uth. :\.n;er.if . .a. 
h~b bc(·n tht·rt~ sin-:.c 1a.st \L:-:;·cJ:, B(:lf:J:r 1~-:::v\· in tile ~:-:out!~, L~; 
fi:.l<b i:. di.tfwult l<· <.:•Jnta<.'t ) .. {imwsot:l mt:n in tJ::: ·;.if.initv ;_md 
would like to knt~\\' :~oJ:lc .nan.:~~:~ arul a.ddre~;~.(·S o£ n1t'rt \'. .. Z·r1.:ing 

g:':l:~:~~;:;~~r::t;;, i,:~:l r~!: ~;~;:n:~;~;~; i~~l;;;; ~~~':l';~~,t~n~:~::~~ !;;;~;~:lt a :1d i '(· wu 

Herbert. Gaustad, c·.F.n .. is will; th" Kimh<:rh-r ... l;n·k Cm·· 
ri:·;r;;,tiun a; N(·(·:t<th; V•./jscon:""'in. I.fc }:~.~:~ f.::·li3d :~v- 1;.i'~t:~~ ;;-1d~J''t.P~ 
\'c~-y f.:::~ci:latin;:; and ~s ru;i.Jitig- ~:t 142 "}~}:~·r::l ·;:,t:.~.t~~~~~ ...... ·- / 

Edward F. LaClan~. :\n<'>, F ... has it:;d a vari.-:d. pr:.:,,;·r;,:r, 
:;Jnr.r: g::a.:.l:;;;JJnn. ;\ftc.r a :r;C·nt.h ;~t :.h<:· V<:-:;a .. \ifcrait C<>u:par:y, 
hf cniish:d in th<: :\.nny i\.1r Corp~-- He ::tx·;~.t fiv~;.: v·.:{:(:1-::s as ~-~ 
t1y.ix!;:; cHl.et ;~i" ()~~ tord. ('aJif:..~rnj~::.. a.nd thr~n h\'1.:' l~:u:~re \'d~d..:.s at . 
Gkncbk. ~:;inc•:·· :-h.-::1, hr: l-:2-s hecn at I\a!ld(·lph Field. He h·::p~·s 
t:.-~ :::(:t :~:~. c:An.n:i:~.si(·!"l by tl.H: n·:$dd.k: p"f \J<;xch. l-Iis a.Jche~'5 ~~­
('..::;q;aEy B, Fiyjr:g· Cadd /\ttaci<mt·nt, RarJ<.blph Fidd, Tcx:as. 

U7 



News ltiJIII the Tech SDcieties 
AJChE Presents Award 

~\1:·. L. r·. \\";;xricl.:~ \.V!:·'"'(~(;n~ln St.a:e Sa:~1t~:.r_v J·:r:gir:te;·> :'"'trt~'':''='d 
the g~·o-..:v;_:.<g ::eed {or chunica1 ~:r:ginc::r~; a~. '.-"V(:H w~ c5v1J engi-­
nt~e:·s in th• ,;:;r:i:atio!l f:r:i:l i:l hi' t:<lk ::ntit1ed, "Indt::;trial \\'ask 
aH~l S<>~o;,·era.;;<: [Ji~.posai_~~ gJ'.-·~:n a: t1-H:' :-\.I.ChJ:-:. nH:o:;ti'lg or: ·T:_1f:~ .. 
d3.y, \l~rch ~- ~Ch:~ c_i.viJ ~:!lginccrs \Vere irr .. :1tt·d a:'") g·:se::t~. tc~ this 
n1eetir-;g- oi th<· :\.1 .{J:.r~· .. 

\Var:l Han;.c::n rer.eiv<:·<! t.l-:<' A.T.Ch.E. aw:t:·d from th<· :.lation~t'i 
:..;enio:· :::-qr.::nl~~~:t.lun fd::- h~iv!!!/ the h1~;h::~.t g::o_:_lf:~. :-;{ ~rny sta~l<~nt 
in th~: -~~Hl·or d~~:-;:-; during hi~. :l:::~t g,.,.,_., y~: .. ~r:; Jt·~ ~:h(·n!ic-:::.1 {~l> 

ginct:r.:r;g. 
I-~htr:~. L::s th(: :;prJr~g ·L:.E .. ~~: :rnd t.1i(: as.::nw.l p1c:nc ;;,::e bt:in~~ 

·:·f~ade by :h~: r::·xe.cntiv<: ('GH:r-n1tt:·:e. 

AJE.E. Sees Mining Movies 
Jnn=::~r E~e:x:he~·s plat!nt'd the H!cctirlg :::i i'Ji{: A .. l. E. F ... }H:-.lti in th~: 

·r '·qJop nt• \l"t;~f-ll ..:: '\'firv~= C}:i·rs<r -.".:,.J'{-.. ~ e~-=· .... tricll fW~<~i··u•rin<( 
::1~:·J·e:i:~- ~-f~~~k~-. ·(~n ~·:.·1;~, ~\ :.1:r~~ :~~ . b::~ir._·;_,\, ~;·:·~d .Jt~1:~>Vii;>.:. ;~i,:~t;r~~:~ of 
;,:;;p;·u· rn~rlir:g .=!r::.l r~·rl.}("(':);!.jn.g· ;l./Cf<~ :;hO\\T!. H':·fr,:·~-dn·n{:T!.t'.: Vd:T~' 
s<.,.,,,d ;,, rh:: <:~J:.i ,)f tile nE:ding. Fnge.n(: Ed:lu.:.d w<t>. in ::h;;r~(· 

r:.: arr~~r:x:en·:·-~r:t:S. 

T\vt~t!ly-fi\:t: e·:eet-:~:-:·.::J <:'n~;):.1n:r1n~ :;n_!d~:r:t~ <.~Hend:.::•.i th:"; A.i .E.I·:. 
f~ctd lr ip :_'h:·o-ngh the ·~tnd1·)S !l.nri '.·.nr:t.r::~1 r~:;cnn uf \\\\\\ on 
F':·bn·!~.~-y 1.3. 1'hf: i/•nr -.,-.,::_~s crHH.hJcth} by Iv1 r. P•::->.:k. \VC(~() 
<.lrJ-:·:s~!tl.:r ... sho ~ho\-..·e;,i t};:.:~ :~::.tdcnt;!. the n~8_.r..;ter C!Jnt~·ol roc~n'l. 
Jc·h.:l Stc•r~1: ;r:a(h: t.he arran~;c·tncn:_~ ~:-.:·r th~;:: trip. 

Aero's J n.vestigate Fog 
~\let!lh:~.:-~. r:f the :L.At:.S. h~:~~:rd ::--.. :\"J Se::ebre11y~ ir:.~.trn('tnr in 

n·u:'t(;r;::ok>~Y. :;peak i)n "}'{<~cer:t F ,_.!g i nvesti;S;::.tion<~ at th;::ls rne~:t · 

'::Ji:'i,0~ 3:-~:~~?~;(l: :\~·:~;:r1;:';·;:I:~l~~:;i~
1

:
1

~:;;;~;;'-' ;~ ~· ~:~:;; :,;\ ;:~i :;~;; ;.i.;;; ~ :' 1 ~: f ;;.l;; ~:~:~ ~ 

?i!;~s.~i~~~D:i:~f;~:;~~t/t~~:::;~~~~;J~:~~t~~~:i~\.~: 
sal.ary. \\hi•.:h l;:; d{~po~;i:cd in this r.r:u:.l!Ty. 

A.F.A. Elects Officers 
'H:(· ~W\'.:ly .[.;rm':::l ::t:;:.knt dupr-.::· >)( tf:e A.F. ,\. ''kctcd 

:_crr:p<-'};'.:::·y ::·~:13<-crs arFi drf:'\\: up a ('On:--t1tntir>H at 1t.s !i.r.-;t nlf:ttln~~ 
on F'd::.rt!<trv 2L The oftce.r.-; ~t!T: Cha.i·rr:1an. LeH.oy K<:'h·na.n. ~tnd 
Se<~r~:la~·y~"J:·rx·a~:..ner~ j itn :\rH.h:r~::m. /-._ n~:::·n;.hf:r ;:;hi1.· driy~· 1~. tht· 
('hi-=~"f 1t::--~r: 01: the &f~t:r:d:;:. ~!t. t.hc prc~.t:rn. t.ir:.rJe 

AIE.E Prize Paper Contest 
/\p:--!1 I h.:::~ h~:~:n ~t~ ~-~S. th~ tlead1iu•:: ~f.~r papf:r~; s~.1b!nhte:.~ in 

the \liml<'::'·''t<: Sect:r:n (;:{ th:; A.LE.E. "F'l·i;:r: Paper C.<)nt(::;t" The 

~)~~;:,;~~.:~~: ;;:::,::~ ~ ~ ~:;.~ j ~ ·, ::,;l';;/;~~:~ {;'~,~~l:;:(;·,l~;t~; ~\:~~;;::,;; i l1.l1;::;i;;~,~~; :::),~ ~~~~1~:·~~ 
~~\~~-" /~~:;:."t~,~~;~,';;.~~ ''~~~i';; ~~,~~:~-,::lt w:,;~,;::,',~-~~!;''' o :l";h,!,';';:'' P!;::;;·, }~~))<;~~:, 
Seetlu;:, ;r:•.:<::ting on :\J.n·ii. J.-1 ~.J:: 15. ,-rh~:: r:~·qx-rs ~vil1 th:-~n be ta!(~d 
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t-y meml){:rs (:{ thr: :\.l.E.E. r:r,·:;.u,t. at tht' mu';ing· cmd hy H.:::~ 
prizt~ paf":-r cornrn!~te<:· ..-fh!~ .£oHuwing pr1>:<~:-; '.~.t:.U be av\·aro.{:-~d. · 
n s f:Jl· l).nt place, $10 .f·)r ''(;:or:(] pl:l:~c, ~rn:! t:; fr.>~· :.hir:.! ~<.t!d 

.£G~1nh pL~<"C.S. 
F'a;~~:r:-; rn;ty ~;.}~.o b::· t:nt.{:r~;::d 1n the .fifth d1~::r.i:.:.t cont~::;: to h::-: 

hd:l at th:.: d:;u·;,_.,_ <:on,·ention in Fl. Vv'aym\ ·lndi:::na, the btt;::· 
r,,., :-:. ,,f :\pr:!. Fint p;-i;c,• a.t thJs r:unt:::'t wiH b:; ~25·. 

I-n additi•m, aH p:lJ''T' ar<: >oii::;:hle -fc:r th<e· n;;ti<mal "Prize 
Pap:":r Cont:';;:;t," Jq :.vhi<.:h a tJr·:::. J;ri:~e of $100 v_:JU b..:: av.:ardeiL 
F:.nthc: infunnal HJt~ tn<t.v bt' ~:J::>.:~tr('d f. rent F'r:::.f- _k>hr: 1'-uhf~ 
n;;~n ~·r f<.oh{:rt L_y<.'>r::-:. 

A.I.M.E. Visit Pig's Eye 
\T•:::l~brr~ of th~~ A .T .~f.E .. yi·.:i.ted_ the :-::.:~-.,v~::g:.:~ dl~.r~o~ol pL~nt at 

f'i:;\. F:.y<: {:~Ja.nd, ::~n ~~.7:t11rday .. =~ftr:n·:O{.IB} :F'ehrt::ir_: .. · 15. ~rhe 1~};l:l: 

!s the rnust rn~Kl~:rn t.·n~· of it::. k1nd in the t:l~.it(~d Stalt-s. :~\-1 t. 

;:;n;\ ['(~;;J;:~:rl:,l~~~t:~',':tg.': ~-e \~l~~ <~~-~:~~~tth;:~1:at;\;~~;. ,l:~:u;,::,::~l 1:';/, ~:::: 
~3.f'f.:L~c::t.ion r,f !.:re :..1r~·::::~1r:~r ~:q:.~~p.:.1H~nt to ;;<::-v\~;::._g;_:: di:-;p·:)saL ~·'\ i•BH 
s~·o;sjc.n -...vas he!·J a: the <::nd n! th(: u :p dur~ng ·\-..··h1(h :\.1 r .. H;3..::::::r 
c·c.•11~J;<..~n;d tlF:: 5cho"-"~·; of _\{in:";s. !.:f yf::~t.r-1·yr:ar ~slth the SchDot (:-f 

\:l:i.nes <.">f tod2.y. Reuh-:":n I .... ()L~;n; ' .. ....-Lo ,,.va:; in ·.~h:::.:.rg-i.: of a.rr~~ngt.· 
rnr:nt~ .. -pro.tnjses s.i.tnil~~r edncation~d trips ir: thl:' il<.:ar f f . .:ttH'I:' 

Miners Hear Calhoun 
\lr. :\. H. Cat1lonn, f(:nr:n manag<:T u f th:: Hl:rn:a ?<I:r::;:;, 

L:~!g<~.-;1. lead, /~:no.:.. v,nd ~..:ilY{~;· Hi.- r;,_: .in thr: ;,-...·(;::1•\ ~:ddrf:~.~e\i t.h~-: 
::--:o..~hocl of :~~·!in:-::~ s~)cit'ty :';.:.1 Th:.1r~.day~ F~~l~ruaty 27. ~Ir. <'al·­
h()t:'!T gra.du:::.ted fron: t1H: Scho.;>l of : .... ti.ne:; in 19nS, ;,nd ~~ n.:}:.r 
:t:d~ht!;{ in ?,linnt:<tpoii~. 

I)r. C .. :\. \I:1Ji.l.\ l.1f:.::d. of the t·.hernica.l eng1r:eeri.Hg departr:.1Uit'~ 
~.Pf>ke tr> thf: Sof.1~:t.y at t.h~;i.r n~.~·t~!ng ;;.n F'cbruary 6. f{~:· di.·~.~ 
cn~~.r:t1 ''Ci: izetJ:-;hi;L~~ 

A.S.Ag.E. Plans Award 
T'ht~ /\.S./\g.E .. h~'::id a s}:,::ft h~;<::i.n:-~s~ n.1f:~:t.in>; at th(: T_:njc.n ~;r: 

r:·~::bn.!~H·y .?0. :\ t<:nt;nJvr~ :~~:t. of rt1les fo:r ~h~· ~>ro;y.::-scd st~..: ... i::r:t 
a .. w·-;.::rd. v\:a~ suhrniHt-d by (~o-rd•,)::T -:~·,:·i~;_;.n, ch~::inn3P r;f the ~:!v\·ard 
con1;.uit!(:('. ·rhe. a\~ .. ;:,_ni \v.il': be ha·~ed on ~c-.h~·).ta.r~:hip~ <..t..:tivitic~. in 
tht- Soc1t~ty, and o:.htT engJnu:r!:~ :~ctivuies. Phtn~, for tht~ annr:;1-l 
iaf_'U1ty· ... ·.::;~HJf:·n:. pa.::f.y, to he gi\:<.:r~ du-:ing !.he iJx~t f<lrf •.')f lX·:<i: 

qu~~rt.tT, Vil'i(~ di~<:t-:.~.~:t:d. 

A,S,C,E. Sees Slides 
Sl1·J('s on a:;r~;;.l n;:;q-}pin>£ \V~:r-o..; :;hov .. ·n b.~.: fJor! \f a-:tin. c3v~} 

(:'!·:gir~t·e::ing :~b·l.i.t~r. ;::.1 the }\ .S,C E.. H1(;:'J.in~ <)H Ff:hruary t~. 
Conlon Ltmdin, C.E, '4'!, r:rr:;.e!!kd ill(:l.ion pi<:.tclri::' <m movi.:li'. 

~=~:..rt.h\-..·ork. 
jGel I (\nJnoily> a.:..:si~:_ant <X>fnn·;i~.sior..~·r of public heal.th -f:.-~·: tht~ 

:.:ity ~)f Chic~gn~ w;;.s guest spt·a.kcr a.t 8 ·:-:pr:~:_·;a,J. up::~n :n~eiing •)n 
Ffhrna:.'}' 24 He s;>C>!.:e on th::: ;.r:h)<:d., ·'Puhti,: Health in :Hda:~:::n 
t<-"> Natj_un3.l 1)~~£<-~n~.<:.n 

A5.M.E and AJE.E. Meet Jointly 
Ser- r l., ·{ 1· ·T ··{~(~ 1~1( "i- ~ t"1.::·r· .. l.~. ~Ja:~:;:cu:}ru:-;etts In~tit.ntx: ··f 

;~!~,~:-'l.£~ ~~{:~~l;::·~~~'~l ·,,~,;l• .-~~i~: 3 ~-;t :·~:,r:~~;;;;t,: :~ ~l t~;;;:;,_)~~~~,:~ ~v~:~i:-~~~'l ~; 
CYt·B~ng, I·\:br:..ta.rv 14, P·rr:.t~::~:;or (). \ViH.ian~ ?vfuc-.k~:nhinl~ in­
stn.::.·.t:-H· in <;l(:C't1:·i\~~:d t'ngiH·.:~:ring, <:·:.q:l.1_i.n~·:d th::~ cquipnt:.:.~nt :.tr:d 
nJet.ho~is lShl:d ;r::. n1aking th:":;:;~·: u:xusua1 nF)\'je:-:, 



A Dmsm.ge h> teh•plwne lines hy 
V storm and firr::. Then rm urgntt 
~..all to '\Veslern Ele<:trk for eUflpli~!!. 
And u ~ruid.: answe.r-ddiveri.e!l hy 
b."lld.:., t.raht am{ plane. 

A On lhe 1ceather front, Nopah· f:r~w;< 
W find e..,·<ll-ything dwy need nt an emer­
gen(•y supply <kpot and ~o iuto adinn fully 
t':ffuipped. CearNl to r<:'nt!er such !>upply 
;<t,rYke lo BcH Sy1>lem <~<Hnr•nuit's., '\lV.-,;:t..-.rn 
f~!ectdc aid" the~e tdt-r•lwue m.en t(> restore 
sel"Vi<'.: qnif:kJy ••• 

0 •., so that the 
telcphmw !;ulo· 

l:lcrihcr can 10ay: 

"YES, THANKS, 
MY TElEPHONE'S 
WORKING 

Wi!srern Electric ••• is lnu~k l~f your 

Bell Telephone serdce 

13) 



AMBRI E 
AERO·MIXTURE INDICATOR 

Thi:< fli:Ju imr.rum.:nt determines the Fud­
Ait !b.do hy analy;~ing a sample of the .:x­
hau>t gas. It provides a <:ondnuons guide 
enabling the pilot to mntml accutatdy the 
aH-imponant n;ixtute ratio ftom :;e;{ kvd 
to the high.:;;t :lltitudt'- This imtrument is 
used on ·~ir tnu::.>pnrt;; and military ~hips 
thmughour the 'ii'Or1d. Cambridge P.redsiot1 
rn;;trumcnts are ?.\'ailable .k.r bmh sdeno:: 
;~nd indmtry. 

OTH.Ell. CAMBRIDG.F. PRODUCTS 
~foi~~~re t~~!•1i<Z~i>t5 ;JrH.l R{:cord,.:rs P}ws!c.)t T f!~dng 1nsrt-:!m!!nts 

Sutf:?.'-e .Py.:.mne:er:;; I.:}b~-;s:citnry lnsr~. i:ur AA.::. and {),C. 
G::-:h~nomc~tc't·s l::~e.}rH:f'"tinR; J;~.H·rutnt:fH.;,. 

G-a~ .c\n;:lysis :f•=f~ipme~Yt Ph}:~!~~!<~gk~d rn~rturn~.t'$ 
::~nd orhf;:' J.,.f;;~h:tn!.ca1 ;!nd .Ek<tric~J tns.tnwJ!:n.ts. 

CAMBRIDGE 
INSTRUMENT CO.l INC. 

;>,732 Grand Cent.ri!l Terminal N~..,; York City 
St;:•.;D .FOR UTERATvRL OF INSTRUMENTS Of L:Sll TO YOU 

140 

for Smart Dining 

HOTEL 

Th~'e0 Distinclhre Re~tc.un:mls 

Mu;;ic for Lunch0t>n, DitmH 
and Supp.-.1· 

Famous .BJu~2 Plate Dinner, 
$L25 

Now Gctog<'> 

Spacious New Ballroom .. md 
Spoda:l Ro•:•ms fol:' any o! 
your Buo<is.te:<..<> or Soci<.:1.l 
F\w.ctionJS 

RADISSON 

* 
* 
* 

Tech Commission Choose Drinkwater 
As Engineerst Day Chairman 

r;a1:: f)rink'..~-a~(:f~ <tl~ 0..('rOn{H1ti{·.al t~r::gi11eering .jH:lJor, ha~; bt.f::;l 

<ckctdi "' d::xinnan of the J().H Enc:inc,:r/ na>· hy the Tedm1,:·:<i 
(Gn·:n:i~~.i·:Jn. l.fe Hla.t!:i t•.J .:-.~·k·c1 bi~· <>X>:'o.:nt~"'.:·:; c.r:rr.nniHee :.vith;r:. 
:he nc\t ·t\·\·o "'.:~ .. :;::k:'. 

()!'; Fehruaxy ZS. t.he Tech Cc·n3T(:lssioH ht-:ar•! the rf:jw:rt nf thf: 
l:).H) I·:n~rin{·(·.rs' I!:?< .. : chairrn:~~l1~ Cha~]{;~s Seott, ;;}.n;.1 n.:·at1 th{.:' plat·· 
fonn.-; st~b:;nitttd hy <:;;,ndi.dat~=~- fr>r th~ 1941 g~·:neral ~~hainnan~h~j>, 
~rbr: ;.:.andidatf'S v\·t·re int~:rvit·v-.:~·:d t··y the Co1nn1is<or: ;_)rt :f\-Lrr,+: (:, 
Plaifunn;: wui' ;.ubmitccd t:y: Dak Drinkv,·a.\r:r, :\n·o; A:-t.!-:ur 
Bri\~k1nan, }' .. LE .. a:hi Roh;:~~·t N. P~:t.ersoH~ : .. t:E. ~ Joh~ F·. E1lit·t: 
\i in<:'-;; Lt:l<f";y Gt11h-ngs, Ch. E.; ·rotn ).:fatl<:S(>t!. /\,::rn; Gt·nf: Sd­
n:~:nc·H. ~\1jt;e;;: and Ja1nc~; Stodcolk-a. E.E .. ()nly .hrnic~r::. ar(: ::l~g-i. 
bk :f:)r thr: g·cm:r~:.l <:hairmanc;h\p. 

Ceclerstrom Wins Coffin 
Foundation Award 

'The ('~:1~efai t-:"lr::lri( ~-Vt"ze:. Df 1\·bn.:;ir;· 21 anr:onnc·e~; d~::· pr•:::-;~ 
f:s:.t~:.-;f;n tc~ Curt:s'!: ~1. Ccder~;rroru. B.~\f.T~. '29, c:f the Cr::};n 
F·)tH1d<~:i{!n :\"\.vard fnr ~·t1t:-:LH~;.Eng a{~h.ie-...·:·:!"n.enL ~r.h<: <:itat~<)i.l 
n:<~d~. ~~~. ·foJ.k:v\·:;: 

''Curtiss M. Ced<.er;;trom, ~t,::;istant t·) :h<; manufa,;turu:g ~n­
pe~·intend.ent~ Pi.)\\"<=>r Tr;;x::-::.fonner I>r:rja·n··· 
m.er:t, and Alan~on U. \'Velch. eng·ineer in 
the Pc,wu Transformu· Engineering De­
p.<ri.n1<cnt. 

"These rn:;n .. ,,·\th h~r:n f'<'.~·ception of a 
vita! need and. unu,;1J:<! re.sonrcefuln~:;:;, , . .,K­
:-·e'~~fuily deve)opt:d ~~nd pr·:)dU((;d ~- fH'\v 

t~\~r.H: i)f large ~.t-randed condHctor sHch <~S 
rcqnirc.:·d ln tht"; n::.<:tr:uf.~~cttJrt :_;f currt:nt~ 

~Jtt;; ;;~t f;;~;:c t~: ~~ ~:~n ~\l,;~:·= '~;::~;; ;~~~ls~~:~·2 e>::~ 
pervi.sed th:: con:~ttuctic-n fJf ;.~(>.!r:p1etf: 
f:'(}t:ipn1cnt in thn.::: t>.) JH·r:dnc<:.· th<; nl::v..:· c:.:.·n.· 
<l1~ctor f;_)t usc •.::J; ~1n ord-::~r v{ith 3. def:t!itc 

C. M. Ceclerstrcm co:.nn·,i.tm<·nt of ::hipJ,in,:; promio;e. :\:.\y;;.r:­
~;:~g(·~. qf th(;ir a(:con:.-pl-ishYn~:r:.t inc·inde in:;;·ea.:;<:d f:ffttjency. ;-~>· 
dlH·.r:d slz'=' -:::.f product~ a v.:'l(lc var·J'=·ty c~f ~:ppl1cati~~n. ;:tnd irE­
ponan: :-;~~vi.ng~,." 

Thi' ('hark;. A. Coffin Fot1n,J:<tion w~ts <;:;t;;hh;,i:.ui in 1029 
~n h')n<::r of the f•)Hndcr and flr:-:.t prf;si.dcnt u.f th<~ Gt:nt~ral 

;;~;~·[;::~ i~: t ~,:'~;:),;'~',~: ;\; ~' :,:::;':, ~~'' n:·;·\~;(;;~:,~:~'~;~, ;;;, ,;' ~\~ ~t '~r;,::~ ~;'f' ::''~; ~~:,: 
F.a:ch :~tv, .. ani includes a s.nhst~tntja'i ca~h ptizt:. 

).:{ L Cedt:rstrOB1 h;;,s b~:{~.n \Vith the (J.cn(:ral .El:;ctr$c. Cc:n.l·­
;;;?..!ly •.:orltinn<)r::·~ty :~.i.nte hi~: gr;~(lua.tlon. 

Du Pont Fellowship Awarded 
L i;'. H ic-h:i;·d T. /'·, rn::.;.l;.{! a:::~.:::::t;;:x:f pt(•f~:~:-;~•r nf nrg:::nlf. t+:d1"-:.~:;: ry~ 

;;,'I:c,';~-~~~'~l~: '"~<) ::.;/" ~~1~\·:·t1nt: 1 'J:'-i,~~;~~.~\':d ;rr:i~~'!tl '\~i: i 1 ~\,~:~~.: /~:";'.'};·g: 
i.r•.;rn ;\J·~.lr1l~\:-.:c~.tT\·:~ l.:~:i \'tTSi!)' in ) u~3c. 

Final M.E Building Rally Held 
..:\.r:-n .. ·n:::.t:t.ical ;:~;ld ;:.::-:chanjcal i.:l~g~nc::·ring ~t.r:dt~nt.~ l>1an1!o;;,J ~·h<~ir 

f:1!~d dri\·c· [Gr ;~ . .:.:r:v ... bttildin~; :x:· ~ joi.nl" .:x:J.s:-;. !r:f:etin;; hf:hl 5;\ t}.:(· 

::~'''t\,.,'''1;;:;~~~ ,~;;:;~ ~;~~;;;.~.';ri~~;;:rr;~~, };,~1:,:~:.~~:;; :;~ ,,\:hi~,;bt';::~:::':,:~ 
T•::..:h!"1nlogy ~:\l~~:.nr:i /\~-~.of:;:;,tior!~ a.1·:d i)ot~ F!n:g> :.:.h~~;nn;,n u.f -:.he 
.:' ... <":rf}nal:t.k~d F:lgi~k:f:r ~- :\ lHrnni. :\~.sn6ation. 



REVIEWS BY HAGA 

an 
By C l. Haga, Instructor in tnglish 

I X ~-l Y 1ai>t n·,;iew t ir:trvh~<:·.:d y<.Hs t<1 <J, book, Fn_qiun (!j 
J:)eJ11~·>cra.;:y_~ wi11cf1 (;:Jed to fH·n·ve d!;it nJ;~ny c:J tf:e ht~r:::i;b. 
of e_~ d~::m(-~f.rat~.r. :;o('if.ty 1Jkf; onr~. ~~tt~tn diru.:!ly .tn;:n ;;~ gn~at 

and gf~Her;..d roDtruJ (}[ _powt:r in ;n.H:Jn:nt·.~: ar:d natand r::·~o.un:e::,. 
Tile n::d.i.t is that th::o in<Hvidual ;\mer.ican, by and large, ,;nj(>y:; ;: 
·:•n~alt·r tie~r:?~' of f.r..;cdc·rr: th.u; anvotF.: ebf: on the~ gl•.:b1~ tc .. Ja: .. '. 
J': .:"l:,.i{:i;1,;' !bt w<: <nd ~t'ld he;sr r·;:w!:uir:;: that Let. hy it;. kar--

tli~l)\~~~~t~)~~f~~li~~~~~!~:i~~~fijfij~;;; 
t};:.:·: probletns -.. ve {~<:<:' in attt:!np:.ing tc: d:;iine s:.tch <xn·n:r:o:.1 t(~nn~. 
as dea:o<::·a'.·v. ft(·t'd·::;.;n. <:i"\-·ihz2,tion, aDd cD.ltnrc~ ar:d shuv\·r~ how 

tl:r;;:,r:;,~~'~;~~~·~'n~~-~J<li''~,,~;~;''~l'~;;:~:~~~r~:' 1~~:~·~0;;~ ;~~<:~:;.;~~~~~ ,~~~\ic;;1~ 
en•J Ju ;l .ld.ive1~sihed ;;x:d vigilant ~:J;lturt:H ~ it:~ g-n:d. j..; (:ivili:;A:d 
llJr:, and it is ,;nima;('d by ;;, rk,;ir(o f,;;- a fr<:'<:: culture. Idt·;;.!l\• 
ckm:x.racv is "a c:vlli;,cd soc-it:ty tha; !rin: t.u t'SL'!hb.h diH·rs:.ty 
i:1 BHitY .tl:r:Jus.:h th<: ~n;;r;:mtc·t: of civ.:t l:b:::r!it:>." U·<ing thest· 

;:::r~;;~:~,;;;:~:l ~,} "::~ i ~i '::11': ;:::;.s '~1:,: 1 (;;:\'m;~~:r .:• a11;';~; 1 ~ai7\; r ~~ej;;',;;l: ~~;,,;:.~: 
{)f desit~Ciy dtJnoc·raf.:v·. and. nltin:atd.Y, ~n1n1:::.:.n frt:t~dntr~. 

T·}H: ·uody of :J~;:· book i~. a r<..tpid ~!nd ·.-kct>.:hy rev·;:-;w n f !he 
yari:;u,; asr;en,; of human !i k---mor;;J. ~~nd i::trolk;dna{ v:<hre_', art, 
r:<.1w ... ~ati•.):t~ ;3nd governrnent----and furur~n(:S dJunun;;.t.:ng }·:nn:~ ;}nd 

;::,:r;~:;:'\k·.~;_''' <i;;t~~ 1,'2'::;·,:~ '~:~ ~;~:,~;~1(:~~~:;;~~:;: i :,~il~L: :,:;:,: '~~~~~,~~~~;;(>;: 
ih;1:_ h<: tnak·.:~. ,,;,·id :;m! <:nncrt·te tl:i~. wod.J of i:k;;~. >·Ev·r· :t 
~~ th<; ~n~tH.:::cht~tJ Jife-----nouri:-:.hed hy kn<.)\Vlcdg<~ a.nd :-:tituuL~h:d 

~;~l;;::;~~;:~~~:,d d;;:' d~;.'c\,,;~:·,~~;---;~l;a;,.J~:;.:';~~ ~~~\:~;;~:?:," t<;, 1:,:.:;,r;·;l
1
ai,:::;r: /~,; 

f(o:ldir:;~- ;\nd sine:; \!>(' :::n·,v.-th and <lndc•pm<:ni. <A thio: cult:_lf(: 
<..'.an be lY1h.i·nta~~!ed. and fn·.:o:..tr~H~t·d onlr h'r· ccrtaiJ: }l(>fitkal .in-­
~.tjt:H!ons. 1h~: ch;;_pU:r~ nn gcvenl~ncnt shoDt:J b:.:· n:ad. v..-Jt11 :~pro.:ial 
i11tc·rest. 

q·~1s '\';~;: 1;;~ 1:~: ;;:,~·;i1;;;C' :~~'r '~ro:J;:~~' :~,:~::~~~~t t ·;, 1~:;~' :~ :: r<;~l; ~I;~,,::.':_::n;r:_; :~ 
e:.r:plarr 1)riJ:~·ir>k~ ~uHt {)~\·i~H;~ly unc·:..:e;npb.ry J>r::cticcs. ~i'f:e rc­
:;uh of thi.s ::on.:l:nn~~tion i-.; corrupt~on~ iH;t ..._-...c rnu:')t. :·ccc·l,:li):(: it 
~1~. 0!~1y an ex~!rc~:-:lon of the ~·r~tct.i(a!, hut·oa:-1 talent £or c:..~rn~ 
;Jn;:ni~.t·. Th;::-:e c·xe;npiary principh·~ and lr:s.tltuh·:..:q:S I~·arzun c-alls: 
a. fac:-:de; t.l!{; g{)vtr:dn~~- gnf·;; uP hchind this fac::.d::·. \~V;:' ~JXf 
:l·:i:..,takt·n if v/r.:. thJnk thf -facade n;;;:-r~: h~d>Ocrisy~ ;d1>tit is t};;:~ 
r:(·ce·:::-,ary !:(!u~t· nf corr:.1ptic·n. L·cvfnHn(:nt~ \Vhat g•)<:s on f;•::hir:d 
tf:t::- far.ade> j~ rH:''.'':::-;~;ari}y rc·rrHpt ''bt·c(r:J.;;.,e co:·n1ptic·n J'..: the 
:d.t~)Jl cut tak~:·n b::~ 1rlakc thjng:: \\"• . ..;:·k_~~ .. \.nynr:e v•;ho has read 
Liocolr: Stt~Hen~· ~·-1U.!< 1 /;iop·rd-/'hy ~~pprt:r.-!atcs Bar zun's r(>int {_If 

vit'-~Y ~ and i{ he wlshe~; tr:ore cv·id::nct: than t:it.htr Barl.1HH or 
Ste!T<:Ji~ ~(ffers. h:.:-: iH:'t'ol onJy !'(:ild 'TJH~nnan ..:\rtH;l.d's s:yH!-!J,)i.:: 

I.f on<~ ~_honld rry to ~.utn:narir.e. tht· flHC.nt ~~nd infGnnaJ argu-­
l"(J<:f:t iu (.'tj f-furn.f!n Fr('rd•)J11, it 'Vl.·ouid b(~ to rt:pt'~}t ~~ i>hr;;:-,f~ 
quoted abc•ve> "diver:')i:_y in unity" ~:nd i;~ that p~~rad<J.:.: t·;.r:o:i 1.:un~ 

:~,::.:~:!;.,~;!,,::ti~i;l;~;:~;:1~::~~·";r:E~:,:l::,;:~~·(~~·~/::i,~:~!:,;;;1'~::~:-:~ll~~~.~:'i!,:,:;:i~,)~~:.,.: 
:.·!l]tur:::• nt<•::r:·; thal Wt~ inch·idually pos;:'~'' the power to uj:!i;JJd 
:r.; \~.:~: ca:n·:{~t .._.._ .. ;n l":.•.r h.·:~.<: it aU at :_:net·.~~ 

A fUll LINE 
OF GA ES 

Gage-6 ~'-'"' :,he tools thgt r . .n>lk<> it po>sible to produce 

sep<ln:tte part~ in plants 1,000 mi1eg apart with th'" assur-­

ance t...'tat th''Y wm fit when they meet for fitli.<l t!S>~·mb!y. 

G.T.D. Gaging Sy~t<>.ms and "G.T.D. Greenl1e!d" Gages 

ate ser~ ..... ing every b-ranch of the meta! working industry; 

~peeding production~ saving. tirr.te, saving nu"fn~y. TJ;,~y can 

alw:;.ys beido?nti.!1ed by the familia>· trade mark :.hown bo?1ow. 

GRUNHHD TAP & DIE CORPORAnON 
GRHNWllD, MASS. 

Want help 1n 
J)llillfiNf¥? 

a Thi~ "R B & W Ht~ndb<:>ok of Comm<:>n M<:><nl!!<l F<:>$l<m<>""" ~h<>w$ 
h<>w it! t*pr<>$ent m<>re ll>t~n tl>iMy <iill'~r<il'll type~ of b<:>Us, nul~, 
tivefs, etc. on es$embiy (>!!d de!u>l dtt~wlNg~ whet& tl>.,se standard 
fus!eMats app<>ar. This b<>s:~kf<>J does m>t gi>fa dlm<>Mi>:ms not •ped· 
flct~!i<>ns of fesl<m<>ts, bvt d<><~~ &how tha mos! wid.,ly os<>d <<>nveN¥ 
tions f<>t th.,ir repr&se~>!t~tiors. 

M~>r<> than 30,000 <oplM htwe b<>en requesl<!d by siudents, In~ 

Sir!l<tor~, and P<Ofe•sional draflsm<m. II fits lns!d-., "' drawing 
iM$ltumenl case. Yossr copy will b& pr~>m!')!ly seN! f<> lfOil~free 

upon re.,u&sl, Writ<> lo ""' l>s:~rt Chest-:r uddre$S, 

....,.~ ·~ 

1r 8 t W, ai~~ U145, ~(!$ ~~n ~ ~d~r i~ fM mahW'.st:=t~r» 
<f. bc..Sf.s, rn.tf-{1 r)Y<-f~, and i:J1h6r tbr).'{:~xJ fl2d6;,i~f1......-i~ ~y 

!h<- wvrfd·~ i!ladi~g ro»xYfo:.;tyre;- ¢1 1k~<'~ pnxi(l~/$. .. 

RtJSSEL.I..., BURDSAEL & WARD 
BOLT ANC NUT COMPANY 

l"ORT (:~UtS:'tEn. til. '1. ROCK l"A~;;~s:. n;:t;, CORAUP'Otd$:, PJ\, 
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·WISE ENGINEERS 

E. H. MILLER 
JS26 4th St. S.K 
Minnup~;li~ _Minn 

Pn~serve Their Notes 
and Reports 

Have MILLER 
Bind your worn bocks---Me 

a.nd up 

No!es and Reportz-20c -up 

Themes o.nd !heraes $L2S 

LET US HELP \7"0U BUIL11 

:lrour Library 
Trcg:ie in thc:~e books ycn1 no lonqer ner::d 
c~; o permm:,ent pc:rt o! your librw:y, for 

\~le have co:rnp1ete stock of text8, refer~ 

enc~~ ond g;:,rterc::l literc:i-ure book:>. 

Iti:INNESOT1\ 
B 0 C) K STOR 
318-322 Fourteenth Ave, S. E., Minneapolis, Minn. 

YOUR 
to H-rin u .iVetv $29fJS 

WOH~ISEil III\.1_' 
HOW?-ll's Simple-iust !!uhmH a. slogan which, in yf.lur 

<>pinion, .best d~scrihM WORMSER HA 1'5. 

Ali t::!tdf!.s Hmht:d t·::> 5 word~, a:u! h6.:vn.:~ p·+:-c{'!(:rty vf the Vlormser 
Hat StGre~. Jhf:uns tn.try hl~nk t•:o T~r.hn~-.Lo.g-, J7 Eh'cu·:c.:lt 
Ersgsnee<i»K hdor< M;,~~h :.w. 

------------------~ 
j NAME P. 0. 

l ~----------------~------- -----------~------- -----------~----- ------------~------- --------------- -
! 

··········---~--·····----···-----~---···----···· ----·------------------· ---··· 

~------------------

M1nneupdis St. Pa.ul 
S.<H Nk<·il<t 2f So. 6th St. !i E. i:h St. !12 E. 7th St 
4;: So. 6th St. 4U4 R<··~·<,-r S <. 

----------------· -· 

i 

Wit 
or 

WIT OUT 

Man·in Diers M.EJ3. '42 Arthur Templin E,E. '41 

"Oh doctor," %id the young lady, ''wlil the scar 
show?" 

''That, madam," sai.d the doct<Jt, ''is et>tireiy up to 
you.~~ 

* * * 

* * * 
Prof.: '·Have you be~n thr<)ugh cakulu:;?'' 
Ft·eshman: "Not m1le~~ I passed through at nigh;: on 

n:y way h•~re, I'm. from Kansas you know." 

* * * 

* * * 
"I guess I'm c1umsy at mHking thi;; cow-." 
"Yes, you have n<J regard for the feeling of udders.." 

\'(;:rn~)" F.,. ... ,, ''I c~~qlt :·;,<:~' htT.._\. ~'"···ou .~·.et inv; th.~t iiH 1r-
b<tt-h1t-1f!. h:~u1t·.~-~ · · ~ 

n~~(tCh SirtT:: ··y·.J:/rc darn r!~:ht ynr: c;5x:':...~~ 

* * * 
"You brute, wher~ did you kick that dog?" 
"Ah, madame, thereby hang:; a taiL'' 

''l'd !ike to be 
1ik.; it." 

·'\Vh\· ~;.o?"'' 
}\She,..~, ah·~·a:,. =~ 

{tround.H 

Fir;;t Bouk nf Milk: "Let':; NecK" 
Sec.ond. Bottle of Milk. : "0, K .. let':; gn curdle in a 

corner. 

Jud~f: H\:Vbat 1;; the ;.:h;~q . .:_e -=~g·;,inst thi~ rr:.an: .. ~~ 
C:;p: dS!('::tl:ng n~nc h(,tt}e-...; of beer. -..:Gn.r h::;nor.~~ 

, .. h:.~.t;<e: {'"i)i.:-:.<"J;ar~·e·•i: l <" .. : n\ nEtk:.:~ .:} c~~se :::tH t}f n1r:':' L•:.!t­
t:e,::· 

* * * Vve'd Jike to spring one about 1l mou:;e trap-bnt it's 
to<J mappy. 



Professor Lee I. Smith 

Chid of the Division of Organic Chemistry 

By Donald S, McClure, Ch. 1
41 

Profe~,~.o:· Sn~i;h~ Chi~:.£ 'Yf the I)i\·'iSi(~n rsf ()r gan~{· Chnr:i~tr)'~ 
~=~ a f:1;~n ()f .n-:;nlJ' ~ntercst~ a.w.l con~t<.HH a\~1ivJty. ()rga.nic dttxoi~­
lty is. of cour~t:, J:i~. s;1:~in inten:~t) and his ac-hievr:1TJt'nt:.., in d;i~. 
.fif:1d h~:..\·,:: Hl:'::.~ic hirn '.'iu.r1d fau;ou~. Ih·. S;nJth i~ h<:.st: kno-..vn for 
hi~ ~work <:>H the s1ruc!:..trr: and :'.yntht·~..;i~ ~;f v1t:;u~nin l-·_' ~~rHi rda:ed 
St!f.:;tance~, bnt t.o the :-;cic.r.ti fi~.: -..vodd~ ht~ i" kno\vn for tr: ur.h othf.::-r 
'.:v:;::.k ~n crganJc c.h:-:n:i::.try. in addition tn r:.::·.-earch in hi:; ch::!~.en 
}!r~-;fc"~sior:! J"Jr. 5n~.ith i:.., a .tne~nber o{ the <:·ditnrjal bc·~~rd o{ 
{) ;·r;;Jni._- .\·=r!!f.h~;:.::t::c: and the j oun!-ul of Oryd.n£<' Ch.:-,·~:i.~f.r s .. (;.r:d is 
an a:-:.~.n~-~aH· fdit~;:· of th(: .f•JWnhi! uf the ..-1uu:ri/~.ln ("l~-P;-Nic:r! ,').{·· 

a.11d ::·J C/;.:~u.i(a/ l-..:(1·~>-z~·'.f. 

l''ll•~1J•gr:~phy, 1n '.Vhich he i~ an ~;:-Kpert, is r)r. S;:lith's f<~vor1t':' 
h~.:iJh).-. :-)~JHl(' c•f hi~ phf)b·;g-r:~phs Jta-...-<:· '.:Yf>fi priz<·S in the .. rn·h·;pu;: 
('(>t)j(,Sb. ){n,;j n( i:ll<: rhotc;o; C\fC of il:e ;n:;·untaino and lake·' nf 
·~:.:;;:~~<·rn U:.r;t_~'"d Stat>::~ a:t·.l C~u:ado.. During- the:' ~nnulE:r Dr. 
;~mith h:kr:; t!Jr<A1i!,h tl:c Selkirk ra:n,,r: in Briu;.!t ('ulur:shi:?.., or 
fhruug·h F.:=.tt·:.., P<trk, (uJoradP, ta.king pictun.:""' in tbf~;(· ~c~·nJc 
n:gion::. Ar:.::~thf:r intt:rf:~t i~ ::;,y;nphfHl.ic n:usic. Every I·'rida_y· 
:l~~;ht ilr!(h l!i:n at. :JH:' rnn<.x~rt in t..: orthrnp .~. ndif{•riunL At hotuc. 
he Jist en:: to t.l-:(· r~~d.io t:u!~ce:rts. •.)r !o S<~I('cti<)n;:., fr•)nt !tis t: q~e 
c•)1ki.:l:(!i1 c·f. rf:conh.:d 111u~ic. 

T~l':·rc a.re n1any othc:'r thing~. vvhi.r.h kt·:.:-p Dr. Sn1ith a bu.:.y 
man. A.lthoug-h he ~:;y> he h?.:,n't iJ fkd :; h:='t tubt in yean, h<: 
ha.~ the jol, ,...,f kcr·:ping 3S g·r~tduat<: ~..,n~dent:; ht:::y -.. ~·ith rt~~.<~arch 
·p:·:;hk:ru~. 5..:;v('ral ~.:f tf:e~t' pr{;hk·n!s a.r<:· c~rH:'» ro.:-}atr:d t·> ,_;1farnln 
r: ~HJd t.hc ot"fH::r !~)c.o-ph~~rnJ::. 't)rwe rv(-ry quarttr~ l)r. S;nit.h 
le:n·t-s hi::. t<~M:l:irsg •.lutie~; and r<',o,::~n:h w a<:t '" <:(>n:'.u.it:<nt on 
;·::~.carch f.c:.~ ~yferr.k & ('n, \/ ;si!jn_x oth(:f sd-u-:<>l~ f. o-r the :\;ncr­
Jc:aa Cb':··:1~i'-:aJ S.oc-ic!y accr(:diting progr~~n.l ;d-,o "k':·,:·ps hin1 tr;~\·e1-­
lng'. T.hf: ·na.tinna{ de 1 (':lSf: p.ro·gTarn ir:>.:}udes DT. Srnith as a C•)t!· 

~~llt:;.nt on n:·:;r:';;x{:h "fer tb( N·al icmal J)r:'fe:lse H.cscarch (~unt::-niH<:<:. 

nr. ;':m;:ih\ t:arJy t:a:r:.ing indHded U!l<i.ergr:?..dU<tlc" 'SOrk oJ f)},i') 

Stat:.::· t:nfvcr:;ity. v,rhr:·:f ht· g•}t his ~\.B. -;n 1913, and g·radtLHX: 
\H,rk ~\t H~trYanL wh<:re he~ goi. l:is A.!\1 in Ell7 an<[ Li~ F'h.D. 
:$: if;_20. \VhiJ;:- at }{axvatd }H~ -..-.•as ;;_ tea.chir;g a~-~:i~:tant and then 
an insf.rnctor in chcrni:;t.ry. in "19?.0. he ca.rne io- !\.finr:(~~;o;;~ and 
~ j:'eOX Jat::t "\V<t~ .:n::d.t': ~;~»»i~tat!f pn:~f~:~:=.or. _He :-;DtC{'S~.\'f~h; hc­
;,.·.;__~rnc a::~:odatf: prc:-fessor~ profe:~so.r~ i.U.!•l~ Jn 1933~ Cbi<:f oi tMe­
D·;...-i:-:.ior:, of (}rg-anic Ch<::rnlstry. 

l)n.::~ng hi~ o_.('tiVf: life, I>r. S1nith has j~}jnf:d r1;::ny or:;;ani/.ation.s. 
Fie is a. 1-ne;.nb<.:·:r of t1·:c· .i\rn.erican, Briti~h~ G{'r:nan arul Sv\·l:;.~ 

;};~li',\::1 ;~:~ci~;~~:;"~'l~c;~:;':;:1 ;~ a~;::~ ~~;:,.,~·;~J~;:~\l Xiir;,;c~:~:·:~~~ i 'f1~ 
~ddit1Pn t~) .his f:'ditor:=l.:i;y..:, h~: i·:: a contribu~or t: . .-~ the lo-u.n:-::t! uf 
(h~f.!{1n·i.<' C"iunni .. -..·rr,v ;l;v:~: tn .. \·( i.e-n:("''· 

I 

You' 1l do better 

and feel better 

blasting with 

------·----- -

TROJAN 
NON-HEADACHE 
SAFETY 
DYNAMITE 

• 
S. R. BOWEN 
~.,1om:l,1ch.:re·r' s Distributor 

Wiw::ma. Miun, Muson City, Ia. 
120 W. 2nd St, First Na.t'J :Bldg. 

Patents, Good Will, etc~ 

$1~00 

i Ji::;c'J\-'t!"} of. th1:;; it{~nl ·1n a fn}(Bi\~i<d 
~·takn:ent uf Gt·ncra! Ekct l'!( Com­
pm:~· pm:npts SiK<.:iaJ n~kn'nce tu this 
r' .. -.r.:.~.t ,,-.o,,];.,- l1''tl.(ll1'll :>(h··'J'';,.,,,- 1'·r' 
~' .~ ... ~t·~·\· <~.... • -~-· (•- i..,")>.,. • 

<;LJr rua~·aznv~. 

··r· ·· 1 ·' " l · (} us L :(· · etc. rH.)ec s :no 1nterpre~ 
Utin11 iur admittedly Men produced 
tb(' p;utntabk Product.~ and f'rocesse:;, 
-Friendh· \len h;lv<~ cr<:ated Good 
\;\/ill aild m:wv i:ricnds fnr Ge1wral 
Eb:tric <•\·cr ;;- perir;d of >Tars. 

\'len have -;n deYdoped .and :m­
!'!''l""d t11" ,.,ror1'J•·: ~ 'l!l'l ,-,rn<T'='·"" c·.f 
1:<:'~(:;;-n:h 'tlJ;;t l;;:;.,fl.v :~-u,::t1~in~ i~. ;J:;·:Jcl(· 
tuday \<;)t1:<>Ut st>r.n(· di;ect r;r indi;-;-:d 
a:e.:oio:wnq-: of General Electric Men. 

Adn·n!sing in this ;wd other <'!1-
g-iuf.er:ng c;;1Jeg<'. 111agazines n~~pre~ 
iTnt': a large im=(~stment iur General 
Fk<_'l ri(· in g,xyl vvill----;n mak!m:: 
friend:',, 

Tradit:on. k1':k;:::rnund, pro<hH:ts to 
meC'.l the ,·xadin(; ;J('<:d:' of ·tomorrow', 
indtbi rv :md ti1c public-----all Lhese 
fon-r1 an ide::) foundation t1pon whic-h 
(;eneral EJ.e(tr~c n1ay ad vert ise tuda:v­
m ibis magazine to tlw impnrtwt 
men of tnmorrow. 

''l:d·i,,.-, frie>1d" of students in thi-, _\ '· "\. .. :=~ . . . . ._ ;) . ~ ' . . 
U>mn:Hm1 :'' today t::y aGvertislog 1s 
r·o~sibk thnsugh the pages of th!~. 
nng:tt:inc~. Thcv ;l!-e open to othc~r f:; r­
sightcd manuh.ctDrers of character 
Y<h•) ':~:xp,;ct to t.tay in hu~ine:;s and 
want to c:;tabli:e.h friendly relations 
\\·ith u~.:.: nuvv brfnre y.;e :;caner in va­
r!ou~ jnbs of many iudthirir:s. 

I 
; 

I 
I ; 

': 

I 

! 

I 
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LEAVE IT TO THE 

MAIN 633S 

LUND 
PRESS 
40S SIXTH AVE, SOUTH 

ENGINEERSI 
EASE THE STRAIN 
OF FINAl WEEK 
(OR ANY WEEK!) 

With Some Refreshmerit 

at 

SCHNEIDERIS 
CAMPUS PHARMACY 
SOO W ASHfNGTON .!WE. S,E, 

UCA 
f]o mtnereial Sound 

I'lfiCROPHONES 
SPEAKERS 

RECORDERS 
INTERCOMMUNICATING 

SYSTEMS 

THE LE\V BONl'r t:f.t .. 
lZll L?.;);~n~. NUnne~.p-.1H~ 

Ma. 5313 

• 

!Wt R•)b•;n St St. P<ml 
G.:-~~ ~~8.2! 

Photo Engravers 

Photographers 
T 

I 

~~M~o.J 

lr UGJ-rrtcrrY 
By William N, Campbell 

and John Lemb~Ht E~ '41 

OTHER HOOKS 

BY 
\\·.:mam Camph~ll and John Larnbert 

The {;:r~.Jft:::: ~}l }.f/'rath 
D~OH( H '-ith ~/;.~· iV·in.d. 

(' Jj(f.d i.d t;" 
f'lu: l)tca~t~et(IIJ. 

(}n{· c•f nr:r fr·;ends. v,'hns~~ narne i~ L::·gioH, ha::. a:=.1:ed. 
tha~ irJ~tead of ])tint!r:g thi.~ .n1~1t.edaJ in· the· F{hy.t;:~ca! .l~\·-z;ie~~: 
v;··f~ ~·ivt": it first t(• tht: 1'::C}U:~·;-Lnc. Bt~c.an:-:-:: ~t.hool spir.~t 
~·>"J.ur:-;e:; throf;,~~h onr veins hkc tiP C;3J<~ dc·V,·'n an <:1t\·:_tt<.n· 

:~.:~~;;:~,;·:,:~:;:;::~~~. ls:~~~:l:~~,:t':~1 ~1~:.~.~(,::~:1\::l~:l';·;::.t':,) '~.~:(.:;~:~'·,·::~,!,; 
• • 

Helo\~' 1~, a n:-:.t of cn_g1nt·t·rs ·\·•,:he: ha:· .. ~: tH~\'('f ::.pt:n:_ an 
<~VUilng rn :-:-jn·ir:g on tile r1v{:T batlk~·: 

• • 
Then there's the fellnw who sent n:s gai a 

bra::;::;Jere for her birthday present. She sent it 
back and said :;he'd rather have the money becaus::: 
she was fiat bnsted. 

• • • 
t,, ~:~''':,l<r;, e ~~''\~;,a;i:::. f,;;~:~i~';:;";:s~~~~~'~t'il h~:~:~'\ '~.i2~. ~~;e~~~!t"i~!l :·;~~;~~-, 
:.v1th hinL It ... ~ " .. ,.;n pr~;cu!~e :-'Urf: ... f:t clothing for lhf:·n} frorn ~uch 
nt~:n a~, (;nv<;-rn<>Y 5ta:--~r:n, .Prt·~.ident Ron:~ev~:lt Clark G·abl~:~ 
Ch<trlif; Chap11n, .Ti.rn Farl~:y~ ~tt!d o~}H:'r fr.i.~~t:;.}s. 

• • • 
··.)~ay, ·;xfr.r;·e <?-J-N f '('~ !h.;:· lf..:n'ilt'1" (!,y};(d. 

:-j (h,Ut;·:(•,"') JJ1UH1h{t:rf t/;<.' ru .. \'f:i{:, 
··J-fo'i..t: j1J1~ ·~5 if. !.:"! tl:c n;;~.ar;:.~'f f<t7:.::s?-'·' a.~·i,~cd U:.t /:~J...t~:._·~· 
''J du·n--;-;.), 1

} -repeated !h(' r:!od. 
".\;Jy, rJ~> yo~<- k::.o·u1 ;,~:.hcrt j}h-u?.;?Ul>~i/1'.:.: ~s?" 
..,.{ du:H-IJO.~~ 

''(;<.i.d, do you l~n.(YI.:.) ·-::.<..:ho r·r,_·.)·.£dr?;;t }:,_\iOSe~.:elt 
".l du..'/"~f1,:.>~H 

"]}(; yo~<- t.-.t(._,_> ~<: <.;;.:ho (;od i.> t"·· 
"S'urc1 l!!:':t na·rn.r: ·£,.'" dG111.-JNi-l.n 

• • • 
])(·ntai SHr~~~~(·l1 ~ ~:1':.n sorry) hHt rn.l {):l~ n"f gw7-. 
(;id in D:::nti;.i's <:h;~ir: ··\!y go::h! do ~k:lti'<t'l pull th:;t o1•l 

• /\. 'fan·ncr y.,··;3.S <>1u.:~~ }>han1n; a \-.-r:terina.riaP. ~~say~ })<x·:H h::: 

~~~~~~L ,!;:,;,';;~:/~,;~ 1·~ ~:;·;: a'J~!:;~ti;!'; :~l~:~ t {~~~lr :-t~;;~: f~.~~ku~1 .J!,i' paW'· 

"Cive him a pint o.f. ('aS\<">i" c:il," instrund t.b: >d. 
S;,::Yr.:.evvhat dub~ou~·., th(; 'fartner ·f:.:r(_~:d lh~~- !.'at tn take a pint 

ttf. (astor oiL 
.·\ cnH~)k of d.a\·~ }at~:~r the \Tt rnet the far.::n~r on th:: ::trf:~::. 
;. H c-~),;~; ·y<>~n .. S1f~k ~:;df ::: H.:.:.1u.i.r::-d the vet. 
"Si<:k ,-.alf l Th:;t. ·.;,,as :<. >kk <'·x! 1 had.'' 
".~\·ly C:od: did. ,Y(>U giv~: hir:-$ a pin~ (>.f t.ast..::r P.i! ?'~ 
"Sure did." 
··\Veil, ~vh;;.t did he do?" ;;,:;kf:d the -_oet. 
!<L:..o.::.t r ~;(:en hi:n/' ~.~tid th::- ~~lf11}et, .. ht: \ra::. g{;ing O'n:r :ht· 

h1H \',.-i.th tlv<.:· C!ti!t::~· <:~:t.s. "i\\:·o·. v,··en:: digg1r:g; tv .. ·o ..,vcre co~:::.:ril·:g 
ap: and nne -;~:;;.:: ::couting for ·He~· ·territot)·," 



You wilt have a lot of bearing problems to solve when 
you get into the field of practical engineering. Don't wait 
until you come up against these problems to find out 
about bearings. Study the subject now~ 

By acquiring a thorough knowledge of the basic principle, 
scientific design and application of the TIMKEN Tapered 
RoUer Bearing you will be able to meet any bearing re~ 
quirement in any kind of machinery-for TIM KEN Bearings 
not only eliminate friction; they carry aU loads-radial. 
thrust or both together; and hold moving parts in correct 
and constant alignment. 

More TIM KEN Bearings are used in mechanical equipment 
of an kinds than any other kind of bearing-from modern 
machine tools where the most exacting pred$ion is dew 
manded, to huge steel roUing mills where terrific loads 
and shocks must be carried. 

Write for a free copy of the Timken Reference Manual 
-a real bearing text book. 

THE TIMKEH ft(U .. l£8 BEARING COMPANY, CANTON, OHIO 



FLOATING POWER 

BACK in '29, v:hen the >Vater supply in Tacoma, 
vVashington, was so low that the hydro­

electric stations could not gencrat~~ en"cmgh 
elect:ricir:y for the city's requirements, the U.S.S. 
l . t t b' l . .J ' ' ' ~estng .. on ----a u:r me-e ectnc ll r:v( :litpi ane car-
rier--supplied the power necessa.rv to tide the citv 
through the emergency. · ~ 

A year later on the opposite side of the country, 
the )'acana) <l ship built during the la,<;t war, was 
rrwde into a floating power plant by installing 
two Io,cxx>-kw turbine-generators in its hulL It is 
at present in sr:rvice un the Piscataqua River 
near Portsmouth, N. H . 

. General Electric is n<rw studying the possibilities 
of a so,ooo-kw floating power plant, which could 
be towed rhrough America's coastal nnd inland 
v,;awnvavs and hooked up to regular distribution 
lines to generate electricit)· in en;·ergencies. Such a 
gene:n:ting station could be housed i~1 a hull similar 
tu that of a lake freighter, 

So powerful dut its atorn .. smashing beam of 
ions would melt an ordinarv brick as fast as a 

blowturch '\\'ould melt a pouncl of buu:er will be 
the U. of Calit(mlia's new wo,oc.r..),OCX)-Ydt q·clo­
tron. The 4900-ton gi~tnt- J 6 times more 
powerful than the present outfit ...... ·will generate 
atomic energie$ greater than any now in existence 

GE E L 

ex(~ept 1n dist<tnt stars or elsewhere in ;:osm1c 
SJHICe, 

Atomic parttci.es will be fed into a circular 
chamber where they ·will receive successive "kicks)" 
·whirling them around in continually 'widening 
circles nntii they reach a \vindow or port on the 
side of the chamber. The element to be bombarded 
._,,.ill be placed over this •vindow where it '.vill re~ 
~.~eive the full fon::e of the ion beam. 

For this machine General F.lectric is buildina­
dectric equipment) which will occupy the spac~ 
of a t\vo-story house. The chief function of this 
equipment will be to rna ke or dinar.- electric: current 
eapabie of operating the giant at•:lm smasher. 

/\ LBANY HOSPITAL was in an uproar. The 
.fl.. technicians in charge of the hospital's 
r<tdiurn supnlv had lost •1 radium "needle"-onl.v 
3·3 milligra~n~ to be sure, but enough to burn ~ 
person seriously if the needk were ca.ught for long 
in his shoe or clothing. 

An appeal for help was sent to the Genera! 
Electric Researeh L1boratory in Schenectady for a 
''Geiger Counter"-----an electric ''ear'' which detects 
nnd -.. amplifies the otherwise inaudible ''expio­
sion" of the radium as it breaks down. 

When Dr. C. W. Hewlett (N.C. St~tte} 'o6) of the 
G-E Research Laboratory entei·d the suspected 
operating room, the counter irnmedi>ttdy began 
to "duck" its warning of radioactivity nearby. 
After a false start, the counter took r.o the trail 
like the Havv-k.shaw it is, and eventually, as Dr. 
Hewlett lmven:d it to the floor in front of a 
radiator, the ducks became barks, And there} 
snuggled against the vmll under the radiator, was 

< ' ' l' nw nussmg r<t( tum. 

ELECTRIC 
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Of MA ESI M ME1'AL 

Recording an epoch .. making achievement in chemical engineering 
January 21st, 19-11, wiH n-main an hiswric date 
on the calendar of chem.kal engineering progn;ss, 

For on that day, at Freeport, Texas, a truly epoch· 
making achievement was accomplished -th~· first 
prod1.\Ction of magnesium metal extr;J.cted in com­
mercial quantities from the 'iV;Hers of tlw .s<:;L 

Mt:.•tal froni sea water ···-magnesium···· lightest of 
aH structural metals in common use. 

This achievement is the fruition of Dow"s 25 years 
of expt:dence in the continuous development of 
m,>gnesium mt:ta1 produCtion. For at Midland, 
back in 1915, Dow began extracting magm~sium 
from Michigan brine by its own processes. 

A quarter century of effort in developing uses and 
applications for DOWMITA.l.* (Dow's name for 
its Magnesiurn Alloys )-cre<tting demand that has 
permitted a progesssive lowering of price-has 
made magnesium metal indispensable to American 
indnstry. Now demand is .suddenly in<:reased enor· 
mm\sly. Fo.r magnesium is es~ential to ai.rp!ant:.' 
construction; vital to national defense. 

The successful production of this a!l-imponam 
metal from se;l. water marks an epoch-tlw begin· 
ning of a new era in the production of metak 

THE DOW CHEMICAL COMPANY 
f-.!'!Dl .. AND, bliCHJGAN 

Br«uch s~d,~s ()f!J-(:-'5: Nf!w Yofk Cit>·--- Sr. I.ouis--Ch-• .. ::-'!gs".:t--S:'tn 
f~anci.~o..-~'>----LG,-.; A!!g<;!<·-; ---S(;'3ttk 
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\:j../h.3tev<zr stvle it ·,s, wha\.e.ver 
pattem or <.o\or. you'\\ >~~ \l \n 
J<Jstels' pradi<.o\\y erv.:1k.ss sekc­
:.ion --horn rov3h twe.eds ond 
cord:._noys to \in<z :;\:et\ands and 

camd hairs. 

woo\ sport coats ~1t9J U\1 
Co'iert S\ac\\s $5.95 11~ 

Gabafd\ne S\aci<s w.ss ull 
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BeRrings sometimes are regarded merely 

as :incidental factors in machine design. This is a great mistake. 

Many an otherwise well-designed piece of equipment has failed 

to live up to expet--:t:at:ions because of inefficient bearings. 

With operating speeds constantly going higher~ radial loads get~ 

ting heavier~ thrust loads more severe~ and precision tolerances 

closer, bearings are .more imponant than ever before. Don't make 

the mistake of unde.resdmating their value. 

By getting ~l thorough knowledge of the principle, constru(.'t:ion and 

applicadon of the TI~1KEN Tapered RoHer Bearing you will be 

able to meet every bearing need, avoid trouble and assure corn."Ct per~ 

formance, This knowledge will be one of your most V<lluable assecs 

when you graduate. It wHl make you a better engineer. Take the first 

step now-write for a free copy of the Timken Reference Manual. 

THE TIMKI~N ROLLER BEARING COMPANY', CANTON, OHIO 

Mannf:<C!<m>r• ~>f Tl:MKEN T«pe!ed Rolt~r lk:<rings 
fot Y..v.tomobH~s~ 111otot tnJ<ks~ ra.!lrna:l ~xu·s and ~Ot".f} .. 

ructh''"' ""d »ll kinds <>f in<lv.Mtial ~M>.:hin~r;; TlMK.fN 
AlWy St~<:!~ aud C:.rbou "">1 Ai!u; Serunles~ "lubilll;; 

and Tl:MKEN lti:!ck !!its, 



lAD I 0 ENGINEERS! 
NATIONAL 

HAMMAR LUND 

HALLICRAFTERS 

EMERSON 

CORNEll DUBIUER 

MAllORY 

INTERNATIONAl RESISTANCE 

CUNNINGHAM 

RAYTHEON 

]kL 

We can. assist you 
to select proper 
equipment /or 
your experiments 

SOUND 
COMMERCIAl AND INDUSTRIAl 

PUBLIC ADDRESS AND RECORDING 

RCA WEBSTER-CHICAGO 

ELECTRONICS 
RCA 

Lew Bonn Co. EBY 

WORNER 

CETRON 

GUARDIAN 

STANDARD 

OHMITE 

IRC 

1211 lA SAllE, MINNEAPOLIS 

MA. 5313 

506 ROBERT STREET, ST. PAUL 

GA. 2821 
r 



llufiJ()ts 
By Richard Opland, C,E, '43 

;-c·,_·r the· ;-;:d. bwd·.:>wr: •:•n thr: bt:il•.li:.H' cPn·,trL:d\•.:r: :::utl.-:;ok 
f-:•r l;hl, :tn-n :o 1·:1t an\:.\: by Axel n: Algren. ;;Jr. :\L!;rc:n, 

;~; ~:' ;,: :)~~!) :\ ~: r~; ~! :'t ( /li r(~~ t,;; (:~ ;l a~l1:i~: 'i,~. ;,~r,;~~~;;:j·~:;;. 
E"i":·:.·imr:nt Srati.<'>f:, is wdl q·:nl;il.,-:-.1 h) -,,-r)t<: 
'"l th: ".lhject. Ik, i:1 cc,Jbhor:uioB wi:h Pm­
-~~:~::.r,r Fr~tBk lL Ho;,;.:k·y~ ha:-; :u~tL:.-=r<:d rnany 
publ:c<:::c.ns dc::l!ing with h::<:t and ,-a.ro:· tn:.t:::· 
n·:;~:-;•);.t i:.1 hu~Jd.1n.~; ~:.f·:sct:J.::<~s. ;\~ ::. A .. 1€'ren rt:­
n:~ived his B.S. d.::~gr~:~: ~~t t}~c· l)nivc:-slty oi 
).1 :r:q(:~.;.::t~t in 19.2~ .:!;:_J a~~.qu.i.r(~t1 hi·; \LS. d~:­
grf:c !;: 1931. \Yh;.:,~ iu ::·.:hooJ: h~~ •Nas a n1~~ln­
be:· c-J: tlH: Un~\·t·rsi:r'-~- fir~; g(•H tea\n~ a;1d ht:; 

still. (·:ujc·y~ d·:c· ga:n::: for ~~·-- ;:;oc;a1 ~b -..... {~H :'s Jb 

~~;::;] j~t:.;l~-.';: ~:'r~·,~;! ,,~;~,;·; 1/~ )i;:,;2 i,'; ,,~\. ~,~.,:,:~!''~: 
; : ~l r:;';:,:;, ;~:';;" ~:;~:;- \l·;:~~';:;~:~i,~n L~,;~:;.~:;;; ;'2,c l~;;;: g;)~ ,;~;.; '';:~~-;;;; l i>'~:;:;:~ 
::lut.i~;n ~.:{ FDg·i_:l(:Cr!r:>.,:_ F.;.1u:.:.atj::~n, :he \f~r~n~:apc.lis T-:r:gir:ee:::~~ 
ChtL. th(· :\~.::.:.~c!.:;::;:';n :-.:f Ci't:;versi:y f'rofc·~.~.or:\ ~~nd th:-: (axnpus 
::Jub, 

Don r~1.3.rtin, (' E. ~~n.: !.tTi!"C'~ or: ;,_.:\cd:d I\l~q)J.iit·:g'·' -fz·:r hi~ ·t I 

Ol!·i ;;::.;-ti(11:' {_If iht:: year r!ot; gave ;;~ L::ik ht'{'.H(: fl:~: ./\..S.CJ~:. (or: 

t.L ... : .St!b_j::::;t rr:cr:n:.1y) and !hey· liked it ·..:o '\'\r(·\1 

th;rt 'l-H:' 1-w.> t".onsen:cd to \'\~ritt· ~t u.p fo:- t.h ... : 
T'E:~c: ~<<)·I,.;c, I\.n i~ i~1.::kin:< fD::ward :o h:> 
~J:.~~ :: ~:·:;:ulJJ<}t:;;~ ri\·d r:1·igln1~e.:.~: C'OH~t· ~Tnne_, and 
he }:c·tx·s i:P LH:;.{ .~: jub th::~t ~n:.:o{vc:; ~..-:n;e 
ferm (:-i <::,plo.:·ai.ion. At prc;.cnL ht: i:; :lick-­
n·i~-1~; ·,·~·ith ;~ P<"tr~::h·tun (:<-">r;r;)a.ny fc·r fi{:ld 
vv:";::k. rk,B i~. ;;:~ rngg;;:~~1 f{~Hn-...'-: \<.;be-. bk<~:..: hik~ 
ing ~~l~d b-·.::i:lg: o·ui, of doc·r~;. ;\ y<":~u- a.g·o l:~:;t. 
f<jl1, h:·: f:~HJ..:.(·d son~c· ='nr,plil::~: g~·.:t a. hold of 
~t <:;;x:~;e, and :-;tr-:.wk c:fY !}y hhr~.st·1_f f"c.or t\y:: 
\A~:d..:s tJn th::: C.:;r~:1{1;~~11 botch:r. ~:;edk;:;:; t<) 

~;ay, 1:::::-.t ':":Jnat:e::.~ \'.·a::. a h::q•py en·:<": fu:: h~n'!. <d. 
;;::.t the r.~--,-·;J t~t!;.z:~t!<:<;r~· c;;.:i.lfJ. I)c·n is <Jso sp~-:.rt;;. ;.nJ.:.lded; h<~ -...-..~<~s or:t. 

,~';',:;;,::1:.~;::;;·, t')<~~;::L,:i:''~,,t ;~;~;g~·;:,~r:;) a;;;~: }:1:. ~j,~~.'Et~· t,;"'t i;;~;::;:,'~~"~\~0<11 
D[ ; L::· F'-p:.f,r:•r;•' (':1!(, u:' Sa.int !:':;:.:1. 

B;;xald Wray w:·,k a. 1·c:uHl· tri}' a; :.pl;m<: r:O<~ t<> D:lluth ·w;l.y 
},;;<:k ·.,;;.;h('_:n:. b;;:: v·;a;:; 'l h~~l"·;r ip ':.-J:'>} o;.:f· 1 u·~···l "'tnd r1·.:,: ~-li~:.}t :l:'ot;:..:;-·;1 

< i!~ .i;i!~r.: ;t .(le~\r~: ·1·;; .. i.;>·i:;_~:-;,\.· a~ ... i~;i~·1~~ ··ri1~1\ ·-"~-~-: 
Jlr:ci. hiJ~.< <t Sc·r:i<">:· ;;t :\~~;.-onanticaJ .F:.l~ri:.h:t:ring 
;i_ad tb(: a:.nh(1r :.::f. ~::~i! a.n ;dt·: :yn h1g-l: .!d titndt· 

r-:~t,·,:,~~··~~;,a:;:~,~~::;::i;~~i;::',:~t:~r::~~:·!\~
1

~)-\l'~;~;:~i;~;~ 
~udc Hyi:tg- <u1d '\~r c~srs::;~,,:..r} ca.hln~. J.-L:F.:h.1 
"'iv.:::~ ih·.: •::n-..::·: n·f :.he <~t~sit~e:::~·~. L-::~t. sntnn!cr 
~vh::n he v\·~~rkt·.·i at :). l!-.:;.·a} brt·v.:~n~; t·.u;n--

; """ 1" ' ""'"'' wj:l~n!:f;:;.;:1;~:~;:i~~~,':~~:;;:5~:~~:~~~ 
1 :\~:.~~-. and, h:::~:. y~::~:.'~ he· y .. .-trrk~:d f<:>r tf1<: T"E<·H :-.;o-Ln(~ <'>fl :.he 
l.H:,ir:c·<.;. 't.c: ft. 

I ... ou{$ Schaller ~::tadt;at.f:d 1·rc·rn c:\:1! r:np;:t;c::·:·ir:::: q-~ 192:}. 
~;inc:: :.he:·} h.r: h:Ls he<:~-~ ~:t :.~ ;!~)s·tio;:. t:_: kt:~:1) in l"(•r:t;;.:.:.t -...·\·ith tna-r:y 
~r:ld:.1~l~t'> .frnra th:-~ -;J~~;f.it~H:r_::·, .LGs :~:-ory on sur.f.e~s is b:::~.(:d ox1 
U;':' .:d\ .. :i!lCU:l.t":n~_ c;f c·;:gi:.lt:f:.r:: h!.:; i~a::. kno\vn. 
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Revolving Airport Beacon 



AN EDITORIAL 

EducatifJn vs. Speciali • fi(J 

.. r 1-1 rs 1 UT\ E sevt:ra! hundred ,;ng-in,:er::. 
will gradu;ue att(~r having c:>t·i~tpkted 

fmn nr fiH·.-y<:·ar cnurs<::< in <-'ngine{:ring. Very 
fe's of th.crn \viH be educ:at~:d. n1en, althongh 
!here v<iH b<:· many tix:e <::ngineer:< in the group. 
Thi~. unfort~mak situ;uion i_,, not tlw f.~,Dlt nf 
llw students then;:;eivec' H(>r i~. )j di n-::.:tlv ;he 
hnh <>f tht: faculty or of dw Univt;rsity 
It is the n:sult oi ci rcum:o.Ll.ncc:' whid: have 
3risen only in ({>nrparativd:v recent tin:e-s. 

Sp<~cialii:;n i<.">n i:; t h<· ci rcwnstanc-c most. to 

b"ian1t\ <:nd yet sr~ecia!ization ;s a nfct:s~.ar-....· 
thing. A m.~n is ;lO lon::;<:r ju:;t an engine<.:!:; 
lK i:c. a. rlwmiral engineer, a nwch::nic::! <-ngi­
nt~er (Jr .:~n aer·on.auti<·.al engineer ::;ince ·;t ls 
nearly impossible :o kuo\~· more than on,· <'f 
these branches thur{)ugh!y. The eng:in<·<~r out 
on the jc,l-, n:ust limit himsdf to even ~m:dkr 
poni.::ns of hi~ field. This increasing 5p<:·ci;J;. 
r.ati<:n means that p<"ople :;re k::rning mure 
;wd mon-: :l h<)nt tlw ·world and f(>r thi ~ n:;1son 
:t :~ an imlicai·i<·n of ], :uJ,h- de")!"' hk !'f'lg"r·'"" 
·!:;,:~ at .th~ ~.an;<. tin~t:;~·;; -·lw~'<-;rn::~ ea~i~;- ~~n .. l 
mon~ dangeruu~. for a person tn see only· his 
world and nob()dy the's. Such :; bck ())' 
understwding betv..-een tht: vanons groups 
in the nalinn can only ka.d to discord F{;r-­
tunatdy, there are enough people with the 
ck:arm:ss nf vision and the :kr<:·sight to pre­
:;erve u•i)peration in mnst respects. (ln the 
other hand, the present current events prove 
that tb<·re ar<:-. too many peopk having the 
oppo.siie characteristics. -

Thi:' narnJWil<.'Ss could be overcome bv r<·­
shaping the engiueer's education ;l_kmg c~rtain 
1ine.;;, while r~:taining for the !W)~.t- JXtrt ;3_ 

:'fW<::ialin·d course, Th<: engin<:·ering sequenc,::-:: 
iisted in the bulletin an:: full of two and thre<; 
cred~t (Ourses~ ::-;ernt lasting nnJ·./ a (iUarh~r~ 

which Sd:m to have no appan~r{t relation io 
<:ad: other. Thi<; l>bservat ion i." cnni-irnwd on 
laking une of the ,;equencb; or if there h 

sonn: ~;nch. r~:-lati(>n, it is not n!;tde !~lear. 

rnstead of this type of sequence, SUfllXJ~'e 

all f n'shm.:n w,:re given a real c•rieni ation 
course wh(·!-ein they \vere requirt:d to dn S(lm<­
work. This cnurse 1.-vould outline for tlH~m the 
fui·ur<~ course work in their own branch of 
engint:·ering, it would then give outlines of the 
other engim'<·ring u;u rses, the sc()p(; '> f the 
freshman's particular branch in indu:;try and 
the rdation of the <:>tber kin(b of <-ngiu{~erin;;· 

to thi~.. L(:aving ulgwu:nng for ;m·hik, the 
;J)urse <'Uu)d cova .<;ome of the other pr<.;-­
ft·:ssim:s ;:md i-inal1v it would ~.how how the 
whok mosaic form~•. th· pattern of :~ocidy. /\_ 
big difficulty would k to make the freshman 
runerd;:::r dl;:t: th~: Univ,~rsity isn't j·us:: an 
advanced h~~·h ::=,chooL :\ g·ood prnfessur C•)nld 
handk _.;;ucb,_ ;t ,-ou u.c to,_ the great pn){it d 
all the s: u<knt:i. The re:'t of the enginc<:ring ;;,•. 
qutnr~: could be given in the $<1TI1t sr;irit. }~ach 

cnnrf'c \~·ou!d be dependent ~=pm; the <.me:< 
\Vhich Gl~:w b'fore it. The instrnctors \vou!d 
b:ow th,;Yrugh1y ,~-hat k:d lwen taug-ht in i h<· 
othn· <·our.~es ~::o that rqx;tition ;;w_d <he intr'->­
dtKtion of material v,c[th no background would 
h(· ::voided. Thus. the (·trtire stn:cture of a 
JXtrtictdM br;mch of <;ngineering >Yr;uid b<' 
built up for tfw :;tudex:t in a deaL 1ogic:d 
h~:hion whdt its hear\n~~ (l!l the r,;st c>f en­
ginet~r1ng ancl that (~f enginf?(~r1ng on the rest 
of ''(":idy \V(mkl h·. kept C<.m~'tant!y in mind. 
l t ,,vnukl h(' :1 simple m;:tter to indtJ<k a ft:y.; 
c-<>urs(·s from the arts sdwo1 in this curriculum 
hut only a course b:0;ting J·ive year:< c'x!ld 
strpply tht :nost desi rablt~ balance het;,ve:·:n 
engineer)rJ~~· and arb. 

The ,;ng-ineering- coursb v.-hich are ;:ttrU::n­
abk io i1 umkl he taughi <iS ~ci<:nC!':': and not 
~b sds of rule:'. The rnind of the st:.vknt­
drilied in the fundamentals of a sci<'nce is 
much mor<- flexihle and il:<-refon: more useful 
than tl-u; one whkh remembes !he n:k:;-----the 

nJk' don't alw·ays work, An eng-ineer rea1ly 
start~. to karn wh;lt hif; profession is an ahont 
:;n his fir:;t _i,)b. 5(> he won't suffer much loss 
if tlwory is given the emphasis over ddait in 
hi,, underf:raduate >vork. ()n the other hand, 
it will be much ea~.ier for him <n kam ;md 
ust· thi.s n''W material if ht: has a g<)(KI fom:da~ 
ti:m in d:(·<.,ry. 

This rather idealistic t"ngind:ring <.:ducai!on 
would kaY':' some engine::rs cold, but it would 
supply the missing eknwnt in the pre~.ent 
syskrn for the more thought fu1 iype. The 
latter ones are th()se who wiH ix~cl>m<.:- truly 
<-dwatcd in their ionr ;-.r five-y<"ar cm1r<;es. 
They will not forg<::t th<:·ix itk<tls :l:' soon as 
they start w;>rking- for a Ulrnpany. T f enough 
nf such men rise to inthwntial nositions. th;;y 
will certainly v:>ntribul:(~ t.:: t!w 'huilding of ~' 
bett<::-r >rorl<L 

By DONALD S, McCLURE 
ASSOCIATE !!DITOR 
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·r HF y<::ir 19·+ 1 fi:HL the- wor!d in a 

~:';:,~·;(:(;"' s~~;:;:~f\ E ilfi~" ~:~:~:~d/;;,':;., t:~', 
:<ro-..:.:lng ·:s.:rn:~t. Ho•l.: \:.:lH t.hi:; alr,::c~ 
n:~i•.ltr$:.~.=:1 ht=-~1ding? \\;!t.h pr:uph. v.,rc•nde:·~ 
~n~~ ahor:t .. ::u: r:~ttional. ~e::-ur~t:\', <BT thry 
lT;-- a n~:~::<rd fer r>· ovi.Jinx; {or fh::·ir pf:r :::.:.::naJ 
~-{·c-urit::.: a~"Jd f.f>r::1fort r 1 f tht:)' an:'; ~ht 
1:-::rne ~--~";:1:-;.tn::::-rion ;:;.:: . .} t·q~}ipnH·H1 1 r;1de, 

J::_~\·!~ n~u~:h to o.::ffcr thtT:-s .it·: ~he way of 
inc:f<~~-ed va·:s,:e o:.1d comfc•r1 f;.>r th:.:·lr .~n--
··.:t·st!n::·n:. 

l---io..,.vcve.:·~ t.hjs in:pro·\TB"!.f~nt !n res;d;;~ntia{ 
:.oa>.tm.nion io Gnly th<: -;r::o\1!t (,£ can:fn! 
~:;.::he~ aBd. ir:•.,:t::--~igatJor::;__ 'The CG~:.::. :)f 

~:;' :~~; ~~ ~~\ ; 'Y{,'~~ '"; ;,(." :,.~_:,_.c:;;,::,.l:,t:J::~:'.ti:,~ ... :l~ .. ,·.:,v :~l,l~:.1 ~1·~-~.:~.(:,',l' ~-'· 
·..;~(:i,;:1~ "'\·oo.J: :;t~:rn:;! ~ ~ .. ~ . .. -. 

~~~~;,'~i~l:: };~~~l<":~~-~~ l;~~~;~: ,;,~<:;i\:<;;H~~\'~~~·~;: 
El{:'6t~ ~-::t the diffc":rent t.y;.::-::~ of hcat.lng 
r:1ants~ Or.\ ~ht opphc-at~c-·B of diffi.::n:nt ty}•f:-; 

(·£ fuo::b, ;;.r:d Gn autGn12. ~ic heating appJi~ 

a net'~ 
Fc·1lo\v Jr(g tfs{:"~<":· :~h.:~hf :. c-atn<: in v est3 g:a·­

ticn:: tc~ d{:'~.(:rn1itH~ ~hf be~.:- in~a1at~ng n1~J.­
tt:ri~tl:=-,~ t''='- p::Titn<:rH:; t.::: :.<"::-:.! thr: t~~-e of ·\·a-

:.:~\~e >' ::\;,::~ i n:,',~n~1,: 1 j ;';: l''f;n ;:;;~~:~~-\l~~~~:~tal~:·~~; 

~:.nd int:.·~"-hF•:: h~t:nJ,hfi;:.at.io::r; ;;,nd stnr:>:.1(:r 

\."{;nditi.nn.ing f"_:f th<:' h:.·!n~.::~. AH c·:£ th1:~ ··NOrk 
ha:• t:c<•n <kB<' S•) that the i•roo;pcctive h<.<rn•:: 
bui:dt~r n-w:;: ~.f:.!e(·~ thf: ~yp:; of st;:ucuH·e 
·\.; ... f:ich '.;\,:iH in~:xrr: hi~r: ;n~:x1nl1BU va1He a.t!d 
cz,mtc•ri fnm; !:is innHme!lt 

T d ·t•, in<">k '"t \<;h·\t c.n>'<tic' i::·y•· t·• •nv 
al,;;t;t ~;", l::Xl:t·:g. 1;1 ,;:,1;";;, :r.;:- -}94;_'. ;;,:t, 
dt"i>a~ ;{ ::·.:ff, ha:~ there h~:(:n. a ~·t:r~od whfB 
resi(knti:l.t t-Biidu:g h2.~. o;hown :\S many 
\'tar:: cof en:.~::.trt:;,:JiYf: g-.::;n:'. a.·:= it ha.-:-: ~:·"\~ 

m:Jl(; lO<)t:h \'.=ith the lmilding irHir:stry and 

~~ (~;k:; ,-,::~~,\~ii~;;l:~;IJ lt!;:g ~~:;•lr~~;:~:~;(,',~ :-:,~~;, 
ank~d {i(:1d'-'. Jn hi~ ~!d.ick: h<: ~-==~ti.~r:a~~:~ 
r.hai. appn::xJ.:.n;d.eiy $.:LSS0/~)0/~)) \\ ;n be 
spwt in th:: t'nitcd :-::tat<:>. du:·i:"~ Jl) . .\l (•;:· 
n:·~i_d,-~ntJa.l .~J:.d nnr:xes.i.d<~r:.tj:::.l ht:iidi.as:. 
'T};i~. tlgure (·-xdu.Jes all iH:·a-;;y c-iv~t <;~-;~ 
ginft:ring pr()ject::;. ()f tltis anJo~s;lt, ~-nc··:f: 

th:Ja m!:": ha1 f, or :;bout $1/>50,0(~),\~~~- wi!! 
be ~1;..~r:t .r~·::r r('sidential building. 

~·fr. Schnitn"!3.B r urthr:r l.i:.::s. that~ ·;r; 37 
:;tat<::;. ~~bout 2fK\OO~} one- {;~n:;.h:- hoHs{~~~- v-:·.~il 

he h1;iH. {)£ the~::) oHJv 17 ~~tr <:ent 'i'~'in 
h:::.vc a unJt f:ndding· ·i..T:~.t} .:::x.t~1u~.i . ..,:(; :::f 

SCitNCE GIVES AMERICA 

er 
t 

fJI/Sihl 
By Axel B, Algren 

pui<:nr.ed £rom J93J thron>r.!t JY4fi, :Jnd 
\vhen one o.:>rn::-,id~::rs the r;~pi•i ~-~d\-:3.11L"f:'S dur· 
ing th(: pa::.t f~:-..~\· tnonth:; ir: nux :t'1"ati·.::nal 
l)f:fcnsc HoH~ing Pr·:;g·nr:n~ ~t ~s quii"i:: e\·l·~ 
(knt th2.t dK w:3l' 1<l-l1 will a·:;.,o :'how a 
!Tt~~rktd l·nc.:.~eas~ 1t1 r<~!'ider:.t5;il h~.:.ikHng-, 

In the j :::.Buar.v, 1941. 1:~:;11e of J-i ea.f£ng 
and t.·"(f!.ft~!Gf~H:.J~ d. vtry r.::~·:n.p1t~tf snu~tno,r_::.:· 
c·f :..x,r;qruc-t1~;;1 ::tatist:r.:- fo·r the corntng­
y·.:a:.~ i~ gi· ... ·en by ~1r. L,, Sr:th Schnitrno.n. 
:~\~1 r. Scb:.1itrnan ha:; ht:t:n fc~-: years in Snti~ 

Asst. Prof. of Mech. Eng. 

L~nd~ und;;::r $4){~>0. v.:hi;c thf: rf:r:~ai·:"Jdr:~· 
wdi ha.v<:: a unit u·,;;t of $4/~}:} •;r ;E·.lt·c 

The pa·:t that the Na:Jc.tla{ l)efen~.:: Pt·::.:~ 

gra1n pta.y;; in the bnilo.Eng ;.·~utio>.::::..: i:~ -~.l-:(.:wn 
!r;. tht; report of C. F. Paht!Cr~ f)t~f.~;nst~ 

;;~-~ ~~ '\~~:;;:: c~;l~;~~l~;t(;rf '"':{ ~ i~~3 ;:,~;; j~:;~~ ~~~'~;; 
:'tate:; :::nd te::lt.o·r1~~:; -.,vhi::-h. \vill indD::h: 
)4 ">'<'\ h·<>i1v dwc1lir-g Wl;t, Th"'e 'J~··.; .. 
i;::C;;,·-·--~~-;i;) . ;·~·oy~<i{~· -{;~;n1~;:-;· ·1·ur .jH>~q~') -~-~~ 
v1lian '"-'orkt:r::. and 23. 59S ent1:-;:ed ;h::r .":1-:-H~~:L 
'Tl:e ra.pidir.y v.•Jth \~/hich d;;;f.<:t~:><: hGn::.!r;g 
;~ mtr"l'l'., {o: <:{;;··,vn l•v tl••· (·,-·t tk,<· nn•. of 
;~- tota] ~)7 .:.8:~ ;;·;.;Jject~, c~~H;~~~t~. !-~;~..,:~ }}{?~:r:. 
a-..;~·;n:d~:~d for 107 'with nin::.: a1r:':~::dy r.r}n.~­

p1<:ted. 
\-Vith th1;:; <~xt.en:;.ive hniidiBg progran"! ir: 

;ninti. the q:.H::;tJc-n arise~. ;:s to -..d.lat. t.y;}~: 

of buiJding eon:;tro:.:.tJ<)r: '.-\· !H b::~ t~-;ed. ·rn 
th1~ qn<::::.ti-~:n there a.p;)ears t::.; be no ir:~:.r:!:~ 
diat<: .::n~\V~:r. ~or Y•/hcr: r~rH:· (o;bider~. !h~. 
·unit>:::l Sta;u. ~\>. a whc.k, wiih it;; wi<k 
r~;_ng-=; of. v.~: ::jai,}e di~naJt~. d~-:.:tribut$o·(J o-f 
:;ki!.kd bb(·~, rndhnd~ n:. con.st.nH:t:on, 
avaiL~biiity nf rnateria.l:;., at1.J cornfort rt·~ 
qoi~·rx:1ent s of. the pop·:Jl.a:~un, no :;in:g_-1::: 
tvpr: ~~f. t~•11~:truction ;~ ~:·,~dt:nt ~·r .:..l:n:>td 
;:;., (·:qx:ckd. 

Y.lood Frame Construction 
{)nf: :::f. tl:e oldt:: t_::.:p~~::. t~£ cnr::=-.tr:.<r.tJoE 

·i:~ tha1. ha".:·1ng a \VO(· .. J fra!-r.::.:: ~xi!h ~ ... h;od 
lap siding This n•n;.t:::t:.c·.(,A; ("i«' b>:: d.:,;;-­
~i11ed .1:; .a~t ~~H-\\'Of><J. hoH:;•~: a:F.t ~:t. ;~r~:~t:nt 

~;;:].~l';~;L;:,r ~~,~~'\ :~;~~1 ~,;~~\,::r. ,;~:,~;;~;,;~~;""~~~\:! 
bnHding pap:-:r- an;l la~> :-id ing. ~l.\-., .. c• Gi.hel· 

tvnt~; o-f \',·oc·d. i>atr:f~ co-nstr~1 ... ~ti>. .. m, na.:.ndy 
t::b~ :~: nccn extcri(•r t;;pt· and tht:: h:·i·ck· 
ven~:~::r t:;•p(\ hkc~·i::a: have i.lir·:-;•:: fe;1i.:l.te~. 

The a~;~~ of tt~inforcf'.d :.:nnc:·f~t.::": }i<t:: h:;--



cotr:e t·:-1<.,·:-e .H:'('f~:~;;.;bk b . .-, the hon1e hui1d::·r 
b::-::-:1t::~:: t)f :he lc·v .. ·t·r cost rt~;ult1ng fronl 
~rwxpi·n:;iYt or r~::nsahk· fonns. ·rh~:: -~xaJl& 

ar<: n:·ir:fGr('':·d Cf)n,~rft':' y.,riJ}: Hoor:~ ~u:_d 
fi,."J:Jf :";{ (Gnr.~·et:~ j'Jl~ts and ('Oncrf;t.e :~Jab. Tht' ~!!''id<' <:;Jn b<' ·v·ap(<r··proo kd. furred. 
in;:u:atfd, and fin:;.h,,·,l wit;1 p:;,str::·, nr cu: 
h~!\"<:' thf: ln:~:;lat::::n fa:;t.en:':d d_irf:ctl).- to 
th<' C"(·B<::"de :;nd then pla::ter<'d. Or;,; typt· 
of bt~i1din~; (1HJdc)·~; cor:o.:r~::~c or cinder 
bk•<".L f<>l d!<c" ,,,·alL wi:h ihe t>ll-,:r phase·; 
~dcr1:~c-~d \":i;h ihc r.:::infc•rc•:::J ('O!h~r~:tc· ryp~:. 

:\!HALn· ~nethod v,;hi•:h in(·orpora.lf::=.. ~nrne 

':::w:\;:;11~;,·:;.;:~~·; t:;:f.:::~.~:;,r:~·~·p:n',;=';:i1;,:~;e~;.l:~ 
v.;a"!!~ :?t~·e <)f X irL h;-,ck~:xp ttl~·= and fa:.:.t~· 
brj::-k \~·ith Hr~:-;::s. n::of 1 and partitions sin:$· 
}at h.· v.·-ood frarr..e t·onsi:·tH:iiPn. i.::t~;o}ation. 
vaf>:.:r-n.:·:;qfj;;_g-, ;;.nd Jn:.:.ide fin!~.}; ~ n~ ;;.irni-­
la; :o ·:·::,inf·:::t·C~d l,:.t}n_:."rch: coa~trnc.tion. 

Prefa:brka:ted Buildings 

St::'t~l l:.a:.:. ht·en <."<)t!'Ling to tl:f~ ·h~r(: a~ .~: 
hck.r .:.r: ,.,.,;d,•ntial building·. The 1JS<' of 
~~e<:"l ~n iFH.!S<: ronst-rut:lion bas generaHy 
hf:f:r} to n:plac::: tht~ Wl.)(H.lf:n ;;.t::ur.tura1 rnern...­
hen:. Ti:e wall:; :md .roc•f an:· n.f pand 
constn.E:;;('il, pr<: i"abricat<:>l in the shop and 
r~·:.H.l.y for ert~o.:.tinn at the ;;.ite. 'The p;),.n:::J~ 

;:>•' t)l1;:d with insulation. 

'\ian-'' po'nt io prdabri..:ated building:: as 
tht· .:n~">dt~n: -..~·.1_v cxf r.r~n:..;trnct.i<">JL '"fhis iype 
of h~;n~::· can he ;_n::nnf~tch:r~:d. Jn a ~hop 
ar:d nr:.:!ed on sict' •.><ith :< minimum ;mlDtHlt 
of f;dd J;;.h,·,;-. The-;e are r::A w:-.:<:"'>sar.ily 
]ov.:-co:~1 n.:1i1s hut sh~nJ.l\l be sc·id in a 
sutil6i:':1t qnar.;thy to n·btain HH~ •::·t:o:non1ic 
a.th•a.:.rta~~·f: -:;{ nta~~ "fHY.:-duction. ·Th(: s;n!t 
em be di~m<tntkd and moved fn··m on::: :;ite 
to .~r:('lthf:r. 

()f :~p::,::-ial Jnterest and. irnpo:tance at th:·~ 
ptcse~·:i t;n1f~ howrvcr~ is d:t· l•nv-cost pr(:­
·fahri<:;J.l<::l J:t·,w;~ :;{ .1bt;-;si. :!:"l,StKl -fr,r a twc•­
Ltn!l1:·: t~:1it~ ~·r h·ss thau ~;1 ,000 £~::r a one· 
fa:ni1y :.rnjL 'The \\·aH :;,.t:d rqof paneL·; are 
o.f the ~anH:' genera1 d(:~ign 3.nd n.:a.te::i~d::. .. 

;·;l t1;~~;;':k:~~:~;a~f~ :~,~t~u;;;r:~~r;; s~;~tl\:;·~:~~;~,J~gt~; 
b•llS<' nHlSt jh'rmit being di·;.:nM:tkd ir:. nn<:· 
:.by ;J,nd n:·a-~r:mbk•.l again \vith no lo<:<: 
in y;:hk :;f the- ;;\i!Jcl\Jr<: itself. 

Th(: Nation;d Defen><; Pr:;;,:ran:. will lm· 

d•.~lsht:-:dly can f~)r 3. large nnr:nl,cr o-f pre~ 
Libt::.·ated Hnit-~ :.hai t·::ln bt: n:adih· dis·· 
rn.<t!lt1~>l a~:d n1ov~·:d t:.: -;;orrl•:: othet {~;cation 
~"'.-h':'.!l(:'\-'(:r HH: j•n:::ent. {~rnergenr.:;· h.:l_r..; bf::::n 
n~_et. Lik,:·w·;::..f:~ the nt·::d ior }o\•:--c·c·:;! 

tHl!t~ i:. YETY ur~rer:t. e~p<::clally n(·ar large 
n:.an:.::f:..h·.::lrln~; cenh:r~;. r~::·ar \.';3t·inu~ l.L::Hl 

buildin'' ;,r,;jc<.t'', ;,nd ir:. !fli:~ ;.lnm <:icarano.:•.; 
r•rGjf·,· ~· .. jq p·nnv .-J 11U1· 1'1 ··u·-T "it:,_~, ~rh>:' 
t~:~t1·)·~.:1~:· fo.:·. -~e~·id;~;;t;;_:J n;;;.;." ~u .. 19-~iJ do::·~ 
nnt •:m1_; .. indi·~~'tb~~ an .:.th~; :·:.:-:::...!: in hu·..:in~::~.s ;,:;.::f. 

;~~;~~l~;~~~-~~:r::,,~,f~~,~:~~,.~~~:::,,'::';;i:\~::,:::::·:;~:~\::.;~~~,';}:~: 
:n t!:<; ;ora!i1:::.tian n:J.t$(lr:~ the h(>H3(· a::~d 1h~: 
fa.:1.ti]y· ha;,·r: a.lrn:.~;;.t" cc:::.~.t·d :o be t}:::~ fnnd.a­
;n:·~r;:.aJ l!nit::-; ~·.f .;,:cJ::~tv J···J {·ps:· cnp•·t: f"' 

,t:~~- ::·fr' ':/;\\ / u~:.')\~:;~; ;~~',~;:1, i ~n ;i"'; ;;;z '":::,'~_;;,::;·,~·~ 
::~g·.:d 1!;: 1he JnclT!t:-=.ed !lutnber :";{ dweH.:ng 
l~:.t~t.·' that :::.rt· hei.ng huiH Y':'{~r afte:~ ycir. 

'Th:·: -n:.t·(:·;he!· oi h.::nh~:~ h~t!H :~ach y:~ar is 
a~s;;tnf!il::·(l t-:ui. onJ_y by nt~r f·)r.rn (·~r ;~:·;v~:::·rr:~ 
EWnt Lui ;d'(' by man\ d.t:<irc kr a(k·l:.ta!t· 
::-.hdt~:;- .:;.:tt1 cor!·1fnn. T'he hnn:.e ::..bcu1d 

H ::~a: l.u~:;_. }\Lu. ~wr ;1r. 
Sq .. h~ radiatii.)!'l ~_}r~O B.:.::r /:~q. f:.; .. , .. 
lk:iu sue......... . ....... . 
C~··..:t (J{ hc.=:t!r:g { Stokt":t •.:uJ.l-~ ef!. (;)•,;.. 
C:Y..:t ::;f h(:.::t~nt~ (~.)Jl) ::·iL 7::.'-:'~ 
Co·~:- o-f he;::.ting (G:::.~.) efT. 7:;(·.-{· ......... . 

i/1,1S6)~.J 
4J2.0t) 

69.20\1 nH 
$X3.0G 
1 (~S.C~? 
152 (x) 

i 3<1,.BSJif> 
070.00 
1.19 4 l\fHI-I 

$1!/;.W 
218.00 
3C?:~Ail 

Comparif$on d haut loss calculations ior an ei.ght-:mom house. 

;nc.1u:..1:: pro;Jer prc·,_·:.sior~. f1:-r i!l:-.t:ring C\)rr:.~­

{orc;.bl~: hvi:a~ ('OO\:!.iU(<n~; at aH ;;.,f:.=::~ot·:s (;{ 
the vear. TI; orde.:· to pn.h•j:J(: d.:\:~~e pto-

;/:~:.~·::r~m1:~~;~:::,t :l~:t~;,\t:;~n ,,:·:::i\''t<t'~'',r;:;~,::~o:;: 
heating~ cool.:.t;g~ i!n11!idificati~ir:} and v(:YJ ... 

1i1at1on. '})1::: <:xt::~r;t V."> v~;h::.·h ea,:h on~: 

nf thf:~.t: fa(.tcy:~ ~hdu1d. h(: ~>::nside.::ed ~s 

:.kpewlent ;_q,.Jn what :'lc:.t:<brds •:<i cot'lfo:·t 
. ' ;lre r~>ru.1r<:,~. 

The firsr fa.dor t.ha:. .,:wuU be coE·· 
~id.~::~~·ed ;_~ .:n~.uJation as this ~:~ or; .. ; o£ the· 

;:~,:~-~~,s~~ ;,~[t:il~1i;;1'a/:/n·~:,,;:-t~;;~::,'~ct~::~;;,p;{~:; 
front U .:-::. \Vt:ath(:r Bare::r:J tect·rds :~ht·v,:s 
that every or;,; of ih<:~ iorty-•::ight o:t:\k"' 

h~t\'C a~ sorn.c tin1':' o.::r o:.h<:r <:"-".pr:r:et:(·fd. 
ter:-jl)erat:.tr(:;;. c•-f xf:ro d:;:·~~T(:c:; or 1x~ld\V, 
Li1-:<~'si:;c, the \\'eatht·r Hnreau n;c;::rds 
:;hc··w that aH f(lrty-eight ;;.ta.:_f::-:. havf: -re· 
(.o:·ch~d ten.tpe:·ature~ t·.f -~~) dq<. fahr. o:- C·vcr 
dnring the '-.l.n:-,n::':r rn ... );:th~ 

Insulated Homes 

'fht n:r;>; practical thicknes:: an.J !,.•,;: 
kind nf Jn~uJat;:.-m :.1.', b•:· n::.t":d i~ that v.chkh 
'\Yiil pay the gr-~~at~::;.t rt~turn pr:r year Jn <:otr, .... 
fort and f:wl ::av]ng:; ;w.J still rd.urn a 
iarg<~ di:vi<knrl. (>n i!:e ('rig-ina[ it:vestnwn!. 
I~cono;n,y ar.:d ccnYdort arf ~he t:xo •)Utstand· 
~Hg reasor;~ f(~r 1nst:dlln~~- in.·:>~.:L:tc~on n·J 
thc borrH;. (>n ('Old day~ t~urnff.wt.ahh· f.(>f.\­

ditJ:::n:s :.-.:_n"J h:-~ r:·f;;jrlta:PO::·i at rcas<:,nab1~~ 
~.~o.-;t> <:.t!d o-n };:>t :;utr:rncr •.by ~- 1:-J.-..ul:::r.ic•n 
h<:"l;_.,:..: to re~;{fd !ht ao~v oi ::-a:Jj;3:.tt, ~oJa.r 
hf:~:t. tl_Ht)e.g-h tJ:e f<"lnf an•i ~xa.H ::!r-t~ttt:.t·::~s. 

ln cold ,:limatc;; ·;avin{:; an· di'cckd h~: 

t.h· n~oluninn in ~izc c·f ht':;i"n>: plam and 
by .l::~t,.','':T f-~H:'l ('f)'..::.:-:.. 1 f (:(;.p}ing iS !t~­

qttired in hot ;,;.: .. :athe:~, i.he ·..:ize an•l oper~~t-

ir:g CO~;t of air·COU·htion:l!g i!lStalJatiOH:~ 3S 
red!1Cf:-cL 

A typical ::xan:r,k nf th~ -fnd c,;,;cin;;·< 

and n:·ductjor: it: ~~quiprra:·nt du~: i.n in:::,·:jla~ 
tioo is b<:~l s}~Gv.··n by 3. cott:pari~c~n ~)i he:::.~~ 
h1~.~ :-:.:: k.rda.tinr:::-, f•:~r a:.1 ':·ight-r•:~(>~:t hoi~'-'':') 
in~r:I;;.te<t ~tnd trnir::=:;.datf:d. ...!"'}:e r~:,id~::rsee 
tu hr: kH:.at:.:"d .:.n :vi i~1nea·;J:)l~~ v.:ht;·:": :_he 
ayerag_c tc•ta1 d('gr~·t~ day per heating- ~::~a=-on 
i;. uken a'' i'OOr> ( i"('r one •hy i.h.;n; exi,;:s 
as ;nany deg-r (:f: 1b:ys a.:; there are dcgn~t·~; 
fa.hr. •.h!l't~rcnce 1n hTnp::~rature':' hetvd:{:n tl:(: 
Blt:an t':'iHJH:-raJtnT for the day ~~nd 6S d~·g. 
f;du .) ·Th(.: insulating rnate:·iaJ u::.t~d is 
bait t)'~)E:. 3~~ in thick. 

'"i'bt· rt:dnct1i)!'l i.t: ru;Dln.d ra·Jia:ir,n Js ap~ 
prnxitYJO.tt~ly ~;o.s per cent hctv,~ccn th~-- in:~B .. 
latt'd o.nd u:linsuhtt:d 1-::m,.c. The: savings 
dth: t~.J thj~ n:~:.1u('t$'-n~:~ u.)gt~tht-r w·lth ~he 
tk•.:r~:a:-; .. : in bt~iler size and _pipJ:tg, vd;n1d 
ck:pend :.:'ntire·:y upon the n1ark·d: ;.>.;.st and 
C"(lr:Lt h:~:~t ~k: d<~tf:rr:-si~·H~'t at th~~ tlrr1e of 
CO!F(:fU~.tJOt1. 

The ~~n·iBRS p::·r season Hsl.:.1g a t).-,.=d .ftn:d 
~.tok(:f Hs.:-;tailaticm ba~c·i .. ;n $9/>0 a ton (oal 
-....-oukt 1}t Sf',J (~). Llk~;:.:·~~ .. i· .. t~ thr: sa.vi:ng~ for 
·Jii at ~.C>7) per >!,3.1lon would h: $l H).(~), 
aad the sa1·ir:ge f('f g"~ al $.62 pn \C{~~ cu. 
ft. '.·'.:f>IJ1d ho;.: $."1~6.00. ()n lht: ba~]:; o£ :he~t­
ca.l.;.:.rdati<Yn~ v\·:.:~ ~tT that ~he irl~<ttlati·.)n 

W('n[d pa:'' for il.,t:U: r.:gardies;; of t.h,; kiEd 
of fud u<nl. TlK kBgth c·f !.:n:e <.>r n:Jm· 
hf:r of yf.:.::r:=.. n~qn:.:·c·d '~'"='G~lld oi coHt:~~= d::--· 
ncnd upon .f1r~t~ tJH:' :;i;:f: :;r nu.:nbe;: "J.f 
roc~lr~~; in the rc.-;i(knce; secon·J~ i.h'~ ef:l~ 
c;tT:cy of hurr:i;lg; and lhird: the injti;J{ 
\~est o i thr: .f u::·L 

"The savi!·lg.S El f11eJ ;snt1 t:quipn;o;~nt 
·~hou1d f.*':' \\'':·!cou!ed by a.:t\~ prn~-pect.l-....-e 
h•.)HH: ::~ {·\'Hf:f. f(lf i~ .:nc{k~l..t;~·~; 1 h<d: Jn :~ 
tnajod:y (~f ~:a::~==~ he Cln ;n~t~i;;:_(: h1~ hoH!C 
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ar;d rt:aliz<~ ~~ r·r~:1nhnn it: fnd ~.<n·-ings f~r:: 
h·!:~ in\:t~::t:-f.:;;:':r:t ~.:ld ~~i~u rfd~1ce f~is ir:it;a: 
·.>:::st B~:t t.1-:es~ ar(: f:(.d. t}J<:· :-;nly Jndw.:.;;:~~ 

n·<ents ·::: ir::-tt·d rhe huikh~r or hc·:r.:::~ ov ... nel· 
t<· in~:~!latt:. T"bt: co.:Jdott -:~.-:;.adjtiot-:~: an~ 
~~·:~.<.• t•f .:.r!":JJ-C::t~.:l({:. BG:_hJy· ;;.o::a!fo.)rt~ -:.~~·hich 
:.kpe::.::!;_ Uf!'.:l": r,-;r,p<:T IGOr:": ~(·:.l:pfr;;.t<.:re, 

j,rotx·r hlJn:i(Uy :m:.! w:~1l-·o:Hdaee t<:ml_Kr:<·· 
tr:r:::s: C<:.!l best b::: n:::alized "f':··ht:n instd~~ti;_)n 
JS :_:.:;;;:~::{. I-;y red-:sc.:r:g :.[)\:: :.1(:.::t k1:.:::.,:-:::., 
:hruc.gh !ht~ ::.:t:..H:te.r::~, Jargc :.(:rn.p~:rah.:n~ 
··.:~~r:a.tions 1x·t···?t·ct·:J Bo(,.r and f:.~>.iliE?,: fre­
:-rne.:ltJy J~::.~;:ld ;:, ·unir>sl;lat:::.d hc~-:Jb:'.:S~ can 
he red1;:.:-f:d ~~f;pr;::xirnat!:Jy "fr:::~-r~ 50 to 70 
r::":> cea:. L~k::·-.,vis(', a:-. H:~~ w~~H- surfac~-. 
t<:mpo::ratun: w·.)ttld k· increased 'Nher; u::~ 
ing ~n~.~ll;.~i·;:.'!~-}_, ;~~ g:r::<i~er ;:;en~,:::~1G:.l of ;:.::::-s:.~ 
J,,;t W(>i.:ld be '~·"-lx~::in·,,.~,::l d!le r_,·, th,-: 
s !:d:..tt::;_c·n in r::~diatiOt! .. 1·::SS(:S htt\V{·tt! the 
hod;. .. and ~!·11:: .~.nr roun(Ur:g \':·alb;. 'f"h:: n~e 

:-,f ir:~.ulati:::n, the:·t·:\'1·:-{:. f(:~-:slt~. ·:-F)t or:Jy ~r; 
.:.. o;a::·;ng~ 1-·::t abc :i! ptOElo:jug_ cotn­
fc·n· <tnd }~~·a~lL. 

Conderu:o:tion 
.,.fh:·: ;!dsanc~~·~ ;:.l n:~~id<~;.lt.ia1 ha11d1n~-:- b<:th 

~n rna:~~rja1:; ~:n:.1 equipn!cr:.t in r•~:~:cnt years 
has bf~(:'!1 }~r.in·~ar.ily du•:· tn rnar~ .. ~ <1tsirr:' 
fof hot}; <:.<">>;.,_fort and hr:ahh ~n the };oYrH':. 
Thf~:~(: ~~h;~ngeo; Gr J.:x:pro-..:~~n"ixnts h~:. ... :::· 
}:::-·:)H;rz:ht abo:1t co:ldft!:-;~~tior:. p!·c.blern~. ;.ha.t 
n~u:-;; ~dso ht-' <:or::--ide;·ed. 

\:fe.:.:.h }::.~~- 1}:':f:s; \vrjtten abot:t. the Jo-..-.• 
:·d:!f.ive hn:r:idii.ic:o: f,)and in the <\Vt'f2,g<:' 

!-~·~.ider:.c(· ~r.; C(dd <.Ji;n:::.~<:s and h~. rn:~.., 
~.!hk: eff:::~:.·.t ·:J}H:m };e;_'-hh. r.:.:::-r::fc:rt, ~:.hi ;_n. 
:x:-r.G:: fnrni.-~hing·~ of res.i.df~nc-.::-s. T'hi~;. h:::.~ 

h~d to thf ~:or;·tt!l<>!! pn~\~ti~:;;: {~f increa::-,ing 
th<:' ind·.)Or ht:trd .. ii~ !f.:~. and f:~~~ re~.u.ltt·d in 
th<: i:.1~.t~n.=::.~G.:< c:f ,Je\·1:-.~=:~ expres:d:: de·~ 

:-:.~g.~lf:d {:·;l· th~~ parp:::s~~ o; jH~:rr:a~ing lh<: 
s~:1at; ..... e h:l;nktiti~-:~·. ~\fan:·: of tht-:st~ dt,.,·i(t:~. 
c~pcr~rt,:: withot~t any d~·:grf:"(:' of cot:f.r(·~l~ 
a:ld ~.<'>$!lf:ti.l-:-!<:"~ a::e of 3. ty:)t>: ...,,~h~rb ~)p(·:ral::: 
:x, e·~·ces:' in i.h,: n•kk,.; 'l,'t::<ther·. 

TL .. ; r-::~H~t.~. ·)f tCS(:~u(h \.'(n:d.r:(:t.ed a:. t.h:: 
t $:i·..,·:;.:·~.:i.y Df ~\·l ~:H:t·~ota. ln c<:(:·p('.:';rtiot; 
· .• .;.·j:_h :h~·= ~<;s:.·;:·.:~·::d ).JiH~:r~d \\-'n~){ }\~·~<~.;:i.a­

t:::·n :·.:n l,';~f·Or t1·;;~~;:-;:ni:-;::-.$nr: a:ld .:no::~tl.:r;;:~ 
):~t.·ntrol: i:1di .. :~:.:·t· th;;.t (Ti1·:dr~·:~arl{">f: ! ::ot:hl.es 
;.:.:~n b::· di.r:·}:r:.:r.t:d by t·<lrr:::!;~g r~::t:i<:nahh· 
hu:nid~r.l<·::-:. ' .. J,·.i.thln th~· hoE1(·. c(r h:·: ii:;;; ap~ 

p':Jca tior: .. :d: .... _. :?~J~n~· b:::. ,q H' ::~. n:.1 the ,,,·a::·~r: 

s~d(~ (;{ tht- v·;aH 'r-};e rt'·du{:~;nr: of ht~rn~d­
;.ty v.:ithi~! tht·. h~::n1e in ~n;~ny ln:~tarH:es re: ... 
qe.is<":~. l.:(:ntiJo,tJt,r:} \Vhife tht· Dse ~;f v;~J>ur­

ha.rrier-:: reqr:ire·5 ~he ;Jpf>H(ati<>t; .:.)f .S•.)U!<~ 
-.,·apor-n:s;.sti!:tg- nH:t:rJhrane on tht warn~ 

~idt c_;£ 0!~::: ":.:o..·aJL Ln gt~n::~ra1 th~~n~ ar<:' t"-.~·o 
type:; o.~· harr~::r~, v.;hidl arf <:fk:cth:e in 
.:r~-~~"·~·:nt;n~~ thf: p;~·~.'j;$~~-e o.t :.:~t~>or tbri.)Ugh 
to the inn('f s(·dion c;f tl.:." ·w·aH. F:~·>t. 
thos::: batri:-.:r~: \\:bich :?~tf'. built !n !h( {Gr~n 
of a ;:;~J f--~1S}'Pf>.n.~ng_ rf.:t~tr: br~~r:::: t•r ~<.s ~rr~ 
~eh~gra1 part of the Jn::ubtioT:~ aad ::<:·col~:d, 
thc·~f barti~·:r:; :;Bch ~;,:; pa~nt:~ v\·h~ch ~:-:;~;~ 

to~~· u~t·'i a,~ :;-:~rfac':: coating~: or~ the \rarEl 
~:d.r: I'Yf th~·: -...-.,<·dL 

Heating and Cooling 

R.::·g-~:rdl·:~:;. o!~ };;_Hv a:.u~::ct.i·ve the d(:~:gn 

-:~r ho"\v b<::~~u!j_ful the fr~rni~hJ;:tgs of thr: 
ho;n:, may be, tht !;1d;: o! prov·r d;:::ig-n 
and :.n:=:t;5.llat!:.<r: of ~he }:f:atlr:g _plar:t vviH 
result j~·: dJsap1!:·::.~t!bx:ent to i.h<: horne !)W"!"J<:;,·~ 

}!; the ndd of n::;~d~·t·::~<t; hcat1n~r the 
,,,.,;:m:r i:< k~<st _protednl hy a:kqnak otx:ci.~ 
:·ic3.ti(n·:~ .. ;;::-;.·.h~t<":~:tnr~:d ~::.:-~d <:ng·i:l{:{:t:Eg a.d~ 
,,..;,.,,_ IIc~c !.h<: <.'<>!:l.nt•.:!·:.>~· r,_:: hr:iick:· i.!n:L 
it ad;;anug(·m:s ;o :<\'ail hin:::df o[ th' 
nr>f.'i".lrtur:i~) .. t;.:: s& vt~ tnnn<:y ~~r r~::· .. h~'.:':: costs. 
~f"hi·~ ·fr::~:-r:H:·ntty l.'f:'!)uh:~ ~·:"1 rt:d$;ci:'d efi1<":~f~s:~ 

cie~:~ il~ft .. ti(·r qu~di:·y u.f. eqt:ipn1e.at~ at~:~·! h::­
creased OJ~'::rating ccst~:. ·v-./b::·r; thes<~ c.C·D­

di:.;ons ~·=x.~:-:.t> :.1-H: h.nn:.{~ n·\vnf:r. not b-:.:·in~ 
fan;ilj;;:.r ~~\·ith heat.in~ p::<)h1e;n~. nlo;~t. ~en~ 

~-.:<tHy (·on;;id~:r~; the type ~::f ht-a~i.ng phtt!t 
a~ ~hi:: ~:;)ntrih~;ting nn~se tath~·t ~han thost· 
{;;.;.·.tor::., ~.rH:h ;;.:z in~.t;~lla::!:.:r:~ de:.;Jgrl ;::nd 
~~qr:J pn-le.:.r:·. 

Pract;.c·a1ly ~:-very ;.:·n(·v, ... :.l :iy:;f::Tn of h::~a:·· 
:r;;,:_ ha:: b.n;r: e:::::.l awl eac-h un<: has snved 
~t~ p~::.rti<".-:slar f-:.Plr.tiorJ \\-·hea p~·or:<":r1y 
~T:gin::f~n~d. These syst~xn-; ha· .. ~e irv::1nd~.J 
t·-..:..;ryth~E;? frorn the tno::.t sin~J.tk: f(<nr: ;.::.~ 
cir(·n1<H!r:.~ he:.~t<:·r t:-; thr: {$;Hy a-utorn.H.i:: 
yefl.r- reund h::-:a: .i.r;g <tnd :~~ r--:>.)ndi tior;ong 
system, :;nc\ ;Bdu:les all kir::h f•f iw:: :;, 
tc.gcth(:r '.i': .. ith <,_utor::wJk fL:el~h:J:·n1ng i:~qu~r:~ 

:·t!t~rJt. 

~!"'he {~t:H.tan;tT:Ial ;J.rJ:H:iph~ c·f at!)' h(·a: iEg· 
ln·.;taHati(d"l .is t::: prc•v~d-:; \>:)n-:fort fnr tho~.<: 
ind1\riduals doin.:;:; th<: h:<:.st ;;Jr:nr:n~ n.~ v{o~·k. 
:.vithout {:;;.r:~Jr:.g· ·u~1de~.:.ral}k:' ::-.h;:r!.g-~::: i~~ f.h·.: 
:·ate of he;::.t _;{.t-.::wr<Hion: or ;.r; the bndy':.: 
be:::.t··rf.gt.!L:tting ;l"!tchan:.~lr:. ~rh<:' f!S in1~·::-y 
oh1ecl (;{ r;_tdi:;x~t. hf~at·;n~· .i.s to tnai!ltair: 
thr: ::ttrfa:::: t<~;l.tp<:.ratnre of the ~tnroiH·:d ... 
ln~· .. .;ur1::~c·c·~. :!~~ \,·ill h<: ':nr:d~:(_!vt~ t.::: (''-"rc!-­
fur1 \':'itf::'!!H :.!f:<":dh:~:;·~l.y· he;~tJ:.lg !hf: a:r. 
·f:l ('GP.'.·:·::":tidr: h~~ath::.g- J.s :..Eed i.B \V<tn·r.: air 
h(:~:r.l-n~~:. l.h::t \'.:a;cr :~t~d st•:::~tn~ the h(:::::.~:-;;; 
.:.1::cdi1J:1·! n~::dt~t;~~n~. th<: r<:qL:irf:d a.ir 11:sn;;·· 
::-r:H1:!'(· t•'! gi\:f: t> .. ·,n:.ff>.n. nnckr :·Jv: e.~i.~.t~· 
::!JF. :".-:;n:.1i:.iot!:; •)f h11n~idit:,'. a:~· Pl<">~~o:.1 .::r:.:.1 
:~H:..-:·otn:dir:g ''l~f .:~::.:-~:-~ !.(::-r:.p:·:r ::h:n::~. Th~~ 
.. ~i{f(:T\:':1,:.r: he:_•,','een :~adia.:J:t f!;:;;;,t~t~g ~u;:.l 

:.."c:n;·c·ctjot! ht·~~;.lng ~~: thf:ff:£:";n~ p:.:vrtJ.:-
r·h)'~;i.ral ;tr:d p~u-:l.y "fJJ:.y:~~:·_:lu~it:aL 

\ ("ol·:·lp1:·:tt' :!ir O::•.::ndit;or!ir:g pl:).r:t. f:·.:1· 

r:L:l.:.r:·;3in3:t~ a L•::;dth: ul. ;:J:~d f:(>>nf t">rt.al;k 
~.t.Elpt-r<nur':' arHt d:::".;l.!·r:{; hl.::Y:idity cor;di~ 
t:;·:n tht' y~~.: :: arc~!lnd :.-cquir<::S eqt:.· p>~-1f:r::.. 
1·har ,_,,·i1l ;i.lt-::r a!ld propr:d)' dJ~:.r·;};n:e rh:: 

<u:.-~ c.::c .. 1 ;~r:d •lf:hnrr.:ldify th::~ a~r in sut·(i;·~~<:~~-

,,~,/ pl;~::;:.':l;;u-/{,eh:::::;:::l;;~ ':,\~ r'~,i,\.!~~.,~~~1'\~~;:·: 
cor:•lll1G:lin~~ s;:st~:!1l'; ~~r~~ ti.r:Jiff~~t to "'.i':··ir:.tf~.:: 
a:.:·-col•·!:<iGning only U:;J;;J.!ly ;he vohrn<:< 

:.;i ;;,H <::n:nla.tu! m the winter ;.nr~>-:>_m· 
..{;tioain.~~ syste$~l i~ nfjt ~uff:cir:nt 1r~ q~tantity 
for surmn>::r C<>Bditioning. Th<? UJ;,t o-i 
(<)olir;g_- H.r~~aHation~ ,,,\ .. hi\:b. have :::1Hlr.i~:nt 
C;1..pat:1ty :o t'.t)Ol. a nJodero.t:·:~~.i;::::d n:·'5jd(:Y~(·<~ 

ar<: still hq'GEd !!;;; reac-h of i.h• maj-:;rit:; 
fYf hGHH; (Jl;.'if:e.::s. /\g·<:.;l~: th:: aElO!lr:.t ·:)i 

cc>:..·~hng reqr:Jred 58 v~u·iab1:-;~ d<":fH;ndi.ng np ... 
·->::1 1ndiYi~l:..tal pref eretlces. S(;n1~~ J:.nn.:.r: 
own(:'r s wot;ld d:::s~rt: a ~;·yst<.~r:J th:u wil.1 r<·~): 
aJJ tht~ ruo~r::~. (.:f th<:' hou:;::~. (rthe.:·s .::.n: 
~-a~1sf1t~d. tc· cc.ol •.)nty : \VO. r·r three r~~o.:x::·: 
:::.$ . .::.:.h 8.:'--: (h<: h-..·i.r:g reo~n a:ld lH;d ro;.)_r-:z. 
\'·:hJie nthe.::s ore :;atj-:;f~f:d t{J :".ool on(\: ... >r.:.::: 
.i{)O!n. ~fht·tt- art' a.bo ;n:~n_y- idea:: ~~s :<> 
h<"J\c.,· HHH:h the tf:n).p(:rattH·<: ~>f th<:' ;.:ooh::d 
n:'lt~rn:-:. ~hr:nld h(: hdo\v the: Gnt·~:dt tenrpe::<1.­
tur(· 

Th;~e n.'quin;ments ha-v<: r;:;:t:-ickd tc. 
:~usn(; ~::x.tent the .Po;:;:;.~};jl·!tJ' of r~.::dHcing ~he 
cost u.f :;:l;~.1n~::~r-con.JitJc·t:lng s:-.::;te;"ib. ~ro 
b<: s-uc'-·~:·~sful~ ::.:. horn<: co~•hEg· }~;ant shor:Jd 
bt~ pr: . .:.r.tjca1ly r:o·;~f;}t:-:--:s ~r; ::;p{~:-a:: ... ·:-rL Tht~ 

t-q!:if·tnen:. :nu:~t h~: a:·:·au~::~d in a C(i.~n·· 
pac; rn~~r:rH::r) req_r:.ir.o:: v<:ry l~uk~ atb:ntion 
<">:: '":'n.:i<:!n.:r~ he .~ul1y au!.O$n.~::.ti<: and rea.dy 
£:)~· Of>{~r.=n-!G.:.l at. any ti~r:e. 

·r1H: rapid ad··.:ances ;l~:a.dc ~r:: dt:ha!!'1i.dify­
.:ng ~=~qu~pn!ent tb::~ p:1st f;;:~:;of· :,.·,:·ax:-; _pr(;rni:;{:s 
t.1.) rneet thf: Tf:qu.ir(~rn~~n:·~ .~::;~- ~ Jo·v.·· (.f>:.:..t. 

s~1111 111 <:.r--c~~r: c:lt!~)!·ung :;_y .sh·t!·l. 

Ventilation 

Aithough f.~.·n~.J!}ct~-: :-:.1lr::.<11lt-t·,~ooli:ag ~:(t 
residence~; ho,~ rF~t sht•'::vn any nE<.rked pr;.;g­
re:;·~) 1.hen~ i:~ ::.till ~::. gre;~t d-:.:·;.n.~~r:.d fr}>. lTHYrt' 

com forUbk ·.>mdi!ion:: in tf<c: hmn.e d:1:ing 
the hot. ~.un~n!t~r rnnr.:th~, ~1\.~· l!";':'t:t thi·~ 
df;snand J.ar:·xrens5vt~ eqa!pn~:er:.t i3. :~ra~12.h1·2 
th;;t will pnwi:le a high d:q-,ee o: eomfnrt 

A.tbe ,.·,-:r:.ti.l.ati:::n h=~-ts. ht~en v~;:-y ~r;ctr:s::;­
fd:y .;·mplnyed f,_,. thi:; pu-po>e Th"' 
t:,:p~~ cd fan ~fle(ted "k:p-!.:$id~: sonH~v.?fwJ 
on 1fH: fxhau:--~ ~.:y~t':'Hl t.::: he :.1~.e:.L .:\ f;.:.~(:~ 
rdi.e,- typf: L:n. exhaHsdng dir(·c.t!y th:-o!lgli 
1·.HH~r<::; loc·z.~cd in ont: o.£ ~h~::. aJtic -..;':•<J:H~. 
with ceiling opfr:i.:.lgs to t1-H:' :;{.'Ct~pied r;::(>r:.~:; 
··xr:s;ld h<: the ~irnp1:-::=:t -;n.staHat.i.un. ~;~h.~~ 
:~uxn;n~:r tf~r::1;h:r:~t:1re rec~_(r.Js f•:::: ElO~·~ eitie.~. 
~hov/ that Hu:: :.nHdP~::r t::;·_n:p\:T;~.t$;r,:· .. a:ft{~;" 
~nr.:'k>wn dror;~ "frorn .tO ~o "12 d.::~pJf:(:~ be--
1·:n-.; Jn~i,Je air te:-npt~ra1Hrc ;~x!.d stay~ l"i!f:rf 
approx inl:U<~ly 12 honr s. '".rhe rr;:."!~.t (;iT(:(.· 
t: · .. ·~; lYlJ:'t"fF-"'d th<:·n v .... c,r:ld he td OF~;n tht· 
-..~.:~ndn\v:; o.t n.i.g-ht dr~:nla~ir;:.r the outdqo:· 
air :hr(•ngh th.<:. hou:;<~ ar:d -~J.~:~r.har;:,ing: i; 
thr<">U;./h i.'fH:' aHi<·. 1jy .:.n~~n~-; of <rn ;~n:.c fat!. 
;.- .:u.::~ :~};c·HJ.d has~: ::t!fhrin:t (·apac!t)' to 
~.:haHgf ~ht: \·oha~;e ::;{ ~r!:· .:x: :J~r~ rt~·~lties.:.:..":? 
f rotn zn tn 30 t~n:.e:: r}:':r h:.:·~:J~·-

~\H :~1 ;;.ll, thr: bniJ.dJ;<g h·::tiZC·!l .r~r~~~:::·:.1t:"' 
ratht'r -::·:lCt.•t1ragirlg nr:donk· f<):· .1.9--B. 

TlH; up'::':·&rfi tn~·nt1 .:.n ("o:.btn~:..".tior: the pa:::t 
~.f:ven J.'f~axs) ~~Bd ;·h~: L?sgf nt;n"!h>:T .::i. :N~:· 
:i.nr::a1 I)efen:St: and G:."l-H:·:· pr:bh:: p·:oj(·ct:. 
;r:~lic~t{.~ ~- ~.::irly ~lz·.::ihix v~~1:.!n::.:: ol· hi.:_·,:.~ 
:.lf::O:.':\ {(_:~- :h~: 1:f.Hilder fnr th(: :.·.:.-::-r:in:;:; y<~ar 
The hnDr;)-.,'':''l::::r:t:=: in ~:H hl:ihli;<g· ft;n:.r~;n::::-;:. 

~:~',:~., ,;;:;','};;~;;·;~ t;:i ;e , ,'! "' ,;,;~~:' ''!;~-'·:~:,:·,'.·;-~ l~\~ ,:~~'~: 
·:)ld hnu~,=-~~. ;j·~ \\.·~JJ a:~ $;~. n<~W C(<r:~.tru(t:o"!·i. 

i:'2: ~:~'~.,1i'~~;:t·l~.: ;,~:, 1;:;;:.L::)\'' ~;~;~;~, :::~),,-~~:-~ 
tcni~, bt~tu:~Y \·::ntd~~t;un~ and n"!:•r::: r:.:::~·c.son~:: · 
,:2.1 ai:---cor:.dition~ng <:qnip~ne~"tL f{c h;:r...: ~{:·· 

~~:::t::-,: ~,~,';:~~,:~:t'Y:r:t~;~·~, ~;;,1,11 ~-~!,:,:.;;,~~~," h;s;: 



YOUR FUTURt D~P~NDS ON 

Key ffJ Success 

D UR!Nt; "" pc<>' """ yem ;, '"" 1 __,c h:-;f~n .tny rle~~urt~ to ..1-:r:-~::\.~\r o;(·-,·~.f'.:a1 
hundred EJStHmc (>J: l ec-h:o:ogy 

~radnat{:~. I~~ac!; on:": of the:..,e fHf:D ha~ 1~.£t 

::::: ~~,';i~c~: '·;~~' i';~:~; J;;\l~'~.;; ~~~~'~ r:~,~1l(~~e~;;';;!.~' 
group~; ha.s j:;n•lr:ptcd tnt tf; ;n:1ke :Sc~:ne t).f 

tht JoH:.'!·y.,.-jng o::hs~:r-...-~tJon~. 

SH<'<'e% is dilhcult lc· JdirK gu1era!ly or 
:-:p{:cif1(·aHy. \.\t:b::.ttr <kflnes it ;,:.:; ''that. 
which c<xcrJ(":: aft.t·r, hence, t~fH1.s::·quence~ C·Ht-­

conJe or ru;u}t o i an un~lerta.king" nr .. th<: 
favnr.:.d::!e nr prc,spe:·nt~~- tenniaati{">f:. r:.£ 
anyth.ing alkm.p!::-d." 

E:;<'h ;;u;ior i:: striving toward obtair:ing 
h~~- ckgr(:c~ "2.nd at t.h(: ~.an:.f: tirr~<:' h:: .i~ 
thi.Eking ::hoN gdring ;l juh. This desire 
!:: conpkd with ;\ kding deep in f:is hr:an 
that he ~s going t(> Plak{:' ;t ·..::_v:.f.r:~.~ :.·J hin1·· 
,:dL T(!!) <!ften h" f:ncL him::eif kst----al· 
mo:.t {;')p:::k<::.!y h•::<----·in a '<'::::, of ;:.omp:::ti· 
t.i(}H--~o.:,n:.r}(:titi:.I!J fr~f a. jc:h: f.(Hn.rnJ.ition 
"..~:i:h l:is assccia1es after h(: do~;;:; get a. J(•h. 

f hav(: 1-H:~.rd nHnhling~ hf:f(>.n~ and ~ft(:r 

l:y 'Ome c:f l.h<'::<: m"n c·:r by th<:il· j<!r<'nL 
;:t:o.l n:lath·c:: tl;;:.t the Lniv,,-r;.ity i:, pn:iJ­
;,bly :_tt fault. tktt the Univ::r:;i!.y d:x> 
nM proj•,;r]y pn·j><tf<c men ic• i:opc- wit!; t!:is 
cun:;pditi'-<n Llchn. I<e<-r:r:i stud.v nf th, .. 
l· •·•;.;f·Vf'l' }·~, pr<,"<:·! to ''flt' thH even·th:n., 
~};--;t ·~H;);~ I~:~:n. :"l~'~·:d .. s ·i~:t. pn-_p;tr~ug· hi~~:t·1;: 
for :-:.r:c(.(:::.~ ;~ taug}:.t) rn;,.dt· ;_;_-.,·:'1ilab!e, and 
r·.:vie\o.:·ed. lit!)<' and t1n"!.e ag·ain ·:xhile he j~ 
'W<">•·klng fqr h!~; (kgree, I'>Jn\;-..·> ~xhy i~- i~ 
then th;d_ ·;o f~: ·.~\· n~_er: ;;.~.:.hi:::~-...{: thi:=. in-~ 

t~~ngihle th.lnx GtlJc·d SH·.:c{:~;:;? 
I .. et ~r:t· qua·i;fy :.:-trry .: ur~he:T ~;t~~i'un::-nt:=. h:·: 

,,ating- that there a:-e :':xcej,t.im.:> k: ,,-.,::ry 
r:.1le nr g<:~·>e•·al ~;tab·.:·nlt·nL Sttcce-s~ is ~::b­
tain~:d hy thon~~HH.l::. v.: hn :l(:\_'t'!' gre.:~d_y 
r•r(•:-;p(:r iinanciaily. [ndu~tr:_•/:~ ~-!hi.E:.y :-{_) 
~-:t;-~orll an•l (:U:>iH)rnlc cotH.htic•llS of:cn xov-­
t:rH i1~·~::.:.nci:::.l succe~~ Thcrf: a-:e in-nnn:er­
;;_b1t rr1-=:n -...·vhcc ::t;,~ .. ~-:;ed. jH their re~pf:•::tive 
sph~:r~::=. ()f r:dw.:.ati .. -:-n~ r:::~·":;'arch •:~t dc··.:clop~ 
r:-H·:.lt ~.v;~rk. 'Tb .. ~y ;1:-c happy) content<:·:l and. 
:=~;:r.n;:f:-. '"!f:f)' are ::ucce.s:-;f;d. 

I "\:-.:id: tu cor:t-Jnf: fny n:·:r:;1rk-...: tn the· 
_pro:=.r:~·:rf)~)~ te:·rnir:~~t~;::n of an_,.:thjng at­
tcmj:!ed. Mo·,:_ "'' th(· wen gradu;lti;lg 
d:·!:an~ oi' better j.;bs; ;_non~· r':''..;p:_np.;jh~iity 
aBd J. stk.~:.f:~ .. ~~l<.)n ~:>f c .. .-(:rn~ it; their .future 
live;. :·~:sulting i:1 Lei.t<:r "3.1.-: :-;,, .. , :mri fin;m­
c:);ll ·;ec:x,-ity. 

·\\·.-r:.: {tH have b:::Ta t1;ld L_-.• · n-:.11· l><tn:nt:;, 
g·:Jan.har:.~. prof(·~;so:·~:; 1-·r~:~tc}.::::~r~. and rnaxry 
"-'•~:1} -k.:.H.· ;~\·.u h!r;inc:=.:=. n-:er: that the secret n f 
:'":s __ :~·::,:·~~- ~~ h;?,~·d \'.-'(~rl·~- ~!~};l:=. !::.. H(>t :~nttrc-iv 

t-n.:~:. l h.::.·\·,=· ·--•-Tn H1(:n v,:otk hard "\vJi.h,)r;·r. 
acL1(;"\/l1!;! 3J!y ::<:';~t};J;;nc(: nf ~t1c·c·(·ss~ and 
c·thf:r :-:. )~.{:;:: ~:ntc·c·(·d 3J·1J;3 ren!l.y· -..vith(>Dt 

o.<.·Grkin~~ hard. "fl:er:. -...... hat 1:=. thJ:·C> df:rH.n:-: :~ 
n:tl!:.cr f\)1" ~l.h).:~.:;-:=? 

Th~· hc:-.1 <kfm'tior: J have ('\Tr heard or 

;~:~: '~';;·,-~?~'~;~, 1~;}'~;;,/;';e,~-· n~· ,:l;r;~;~ .• ,~;~ 
c~cc1 sJor:l:~. I q~;..-:tt' · ~vrh,:· ,:·nrnn1C•B I)cnon1·· 
inat._;r .. ;i Snccess ---"Il:f; ~f:(.:f::· :_;f S{~C.i.>::~~ of 
c·\·c:ry rna,n ··,y{; .. ) ha~; to.;<~.r bt"('H :~Hccessful1it"C: 
in !he ·;':.tel r.l-:.1\ 1w fnnnni i[;,; haLit (,[ .Jo· 
ing- thing~ t.h::t. fai1u.·(e~ d:::n·~ hkt: ;o (h~.n 
~rh;;J ~ta;c:n·.:nt ~-xpktitb tu EH' :.vhy :=.<.)n:f: 
gr~!d.n::t.r::=. an:· ·Ta.n Hcta. p;~~. Si;-?:;'!.1;: Xi!:~ .. 
aud (,i{,._,r:: noL h expbin;. <•;hy ;.(;:nc men 
::1n: chi,:·f <;r:ginc·t·rs and uther:~ .~lf)t It. tx .... 
pl.ain~ why :~G.:uf: t<nt·n arc r-:: .. ~GgtHzt·(! ~tt: · 
ih·Jriti(·s in !heir .t·espt·<:·l! c·e fl<:Vl,, ;;x:d oth­
:::T:-- not. 

l..::t n:: an:1lyx<~ :.hi< lnrthc,- and see wlut 
£hc.:-;c ·wl!~; ia1J do YH)t hke tn dn. :-31;;.:o_:•:::-;:-: 
-;~ a:-·hi<:yed. hy ~.uch a nt1nori1y c.f t:r:le:.t t}1a! 

it cax: b: c·x:nsi:.ku:d ••nn<1<ural. It c:>.l':no: 
he acln::·v;c,] by io1lowin;< :1atnr;::! l:b> 'md 
d$·..;li1.;-,:·~. ft '·~'Ol_;1d be ~d;l~:~)st i:.npo:-:~i1jk tn 
di.s·.~U>s g·::~Jc·ndly v;l,H faihF('•· l:k-.: t,:, do, 
Lnt hear thi:. lr:. rnit!d- Sn~~..-~~::~::.hJl r:-wn :=:n· 
1ik:: hilr:r:::,, bt:t th::·v n;lti\·a;(' t1w haL:t 
•.) i d·Jil>;< t};e thin~:;; tl:ev r::allv ,;o F•t l:b:· 

:':;;,'; ;;) i ,rv;.,;;." ;~~t, ~~: ,, ;•;:,,.~h 3,:\~;;t '.}'.'? ,,··;;~f.'t ~~~,~ 
nn~~;t lia:.'t~ a tk~:~j:.-e fo·c c.~hjf:(ti;··(: rcsul1s. 

::;;,l~lgj;,ll'; ~~<:~;';:1 . .-<~; ~-,,:;:; 'd,:~.t:2:~:'~:, )/o ,-::·: ';~:~ 
habii o) t oloin;c; i.l;e thing:; tl-,,_,. ;<t i\r::i dc­
JHJt. s:;.:.t:.EaHy Ji1{1:' tn d;), 

J .(;.nk :=:rc-:tnd you in ~-J;~'"'~ ~::r:_;_1 ~HI(dy7.c· th{· 
t~:~t :=.t::tdf~r:t:=,. T"!'w;~- ;,.;,..-._;rk sce;:.t:~ c3:~lf:r 
i Gr then·~ tl:a1·1 lt d.::~:·:~ fnr y..-:~tr:-.t· 1f. "'[\-~-o 
cJ.:ance:; t:_'! <.)J:e y·ou v,~~u j]t!d th;~t :h(:\· f:aye 
iorm:da;(·d '''":·d :,t.r:dy h:;ht:', :;r:d he· 
c:_m:;:: of tk·;.e habit:' t!~<:y l:avr~ }m!!t ., n·; .. 
ctvt.•ir of \V\.'!fk~t:g fur:d;trtlf!li:a1s 1h~d .. :x:.:kr:::. 
th(:!r \':ork. app~·ar e~tsi:·:r. 

"' [;:~,':;;;; ~~:·:t :'~ ;:' r 1~'' :r;i ~:::~d ~~;; t ~~-, ll~r ~::;~; ;_;;,!<:~~ 0~: 

By Louis M. Schaller, C.E. '29 

:=.tudenL~ ~~n: ;H:co~to.:.1H:d., th":'. :;:..tu:e:=.~fu1 
'·tuder:t may fail t.C• ('(>YJ'lHDnd lht: $UCCtS­

:-;inn of fV<:r.:;s tow~~rd :h1rthcr re~.;;•;n~:lbil­
ity "nd hr:ttu j:;b.; in th<: fn:·u~·e. This i;. 
pr .. ·~hah1y ·.hh: t-:; the fact :·hat his desi·:e:=.1 

o~necnv•::~ ~::r pt!rposc·~; rnlght th::t be .strong­
f:-rHnJ~;h fnr h:rn to cnh·i..,·a.te tfw new g-Gnd 
hat~·;t-:= n:qu·ircd };a\·f: ~etT: tnef~ v,-hf> 
v.'cre tup .;iuokn: s it; schuol LiH ht·him1 
'oUPf"-''<"dly Jw.;r,:.·,:r cla<':mak.; in ihc:· bn;.;. 
ness wt,rld. ~:nd the ~H~':'\·'if:r 1it"5 jn th!~. o.ne 
point: -'!'heir pttq•use and .Jcs~r::·s \Vt:r~· not" 
~.trnng f:11n"t::gh tf> (iVtrf.OP.1(: t.l-:(· td .. ~i(:r nat­
u!·al hal,):.;. 

\f akc y{•nt pnrt~~::s(~ 1!f~tctlcd and ohjt·c"' 
:.1-..··{:' ~~tt·(is ~~re logicaL ;.-.-hi](~ v,·:uHs ar~d 
de~:irc~ ~H,~: d:~·.,:~1·:g:) t:~r:ntinr:a; a:~'i s<:r:ti-­
nti::llt{d. Needs '.v1H f•Hs}: ~- ;n~=-:-n j~sst. so L~n·) 
bu! wlwo th('.>' an· ::ati::!ied th<'y -,,,;n si.r:p 
pu·"h1n;{. 

T'ht~ prot~ient ~..-f pra•.Jic.alJy ~:-ve:·y emf: o-f 
the senJnr~ gr;::.dua:.:.ug: it: J :.Hl<~ ~s tu .. g:et a 
jo1,~" \-';hi::.h S!~!~f.il:'. to rne shGHld bt· an obr 
jcct1-..:::· ~!:~ strc·~ng ~!~ gett~r:;;_· tl:::~ df:grtt. Tt 
~hould be o:: rong<T, hec:w,;;, it ;,, tk' Ht·,:. 
:C>tx~r! .in t.ht ='UCC(:s~ior: of t\T!lt~, t<Y\:.::~r-ds a 
pro~pcr,_-;u~ and }.:apr;y 1if,:'. J):_: r:oi. forgr:t~ 
t(.;::~ tL;1t :vc~u ;nt:st h~~ -.... .-}::.-~1eheartedl_y 1n~ 

te:·e:~ted ~tr:d h~tpp_v in : .. :out~ v\·ot~k. 

Vvl:::t ;~n:· )'l;n 'l<.'}i:.lg abont ge:.t~r:g )'C•Bf 

job.? lbvi: you d<:r:id":l wh.:t kir:d {>( -,, .. nrk. 
_;:o1: really ~vant tc· (h· ~· })o y·:;n 1-:.now the 
<>.m<panie·, \';h:.: fn.:·Fi:;h <:m>>!>);.'n;cnt in thi:: 
v,:ot~k? l{ ;l"\:c yon ::.ur ted thr:;.,;,f :.:ornpanif:-: 
C:~H ~=:~. tc \~ . .-h!c·f! )'OH \VCdJid pr('{tT to \Vi."~r1.: 

fc·-:? L):; yon kn:.~-...-..:- _v•)-:J!' PLu·ftncnt ScrY­
io:: dlrh:tor? Hav~·: yo·u read HPreparatioB 
for S(·t-·k!Hg Etnp1·.::yr:Jen;~-· h~'( I-I. L. l}=:~.-l:-:. 
v\·h!ch c;;.n ht pu:;..+:a~ed ~~t y1:~t:.r 1x··~;k~t-:::re? 
J-t:Yi:' y-:;u :;nJf:ff:d Y<:>l.;r 1\:rso::-tnel Sheds:-­
l-r~~vt· ye-n :.t::t~d 1h~:n:. :::r r:J;.>.d:·: r.d:_tr1::.. io:· 

'Thet·e ;n:e ;n::f:_y ..-:th<:r qtF~; :c•ns }ik·.~ 
the~.(·. bu; tb·.:ir ntaJn pt:rpn~~: :~ tr: ·\\:an: 

y<;u li:;;.t J•.•r::,, _i(>,n, win ))(· h<-r<· bdc-re yc,n 
knc~\',· 3t. ()n1y thn·.-:;: v.:hc• ha\·t d·)nt th::· 
thi:.1g~; th;~t tTJOSt :..-~·;:_ln~: ;n!·::-.: 1,;·'~'-:'P j_il~tling 
(liT ;.until next w~:d.;.." v,-~11 b::' ·ready. 'TJ;r:y 
'.V~ll L~: ju;np:-, ;}hf:.::.d. of' thc•:-;c ;\·1w }('av~: it 
t~uld ;he ta~:: rn1n:..t:t· t.:.-: ...1:-; \1~-~n-:.·· rru.:n h;~v~-: 
;.>.1r(:~::d.y a:::c:::ptcd ;y-)s:dot;:;, i;ut- do·n'r. -f:::-r~ 

~;;.:ti~l,:~' \! ~~:~·e~:)~.:~ ul ,·;;~·;;,::i ;;; ;;;;(> l;?~::: /'~!~, ~,: 
1)oTation, it. \\·i1J h(: ~t twU:u-- tl!:~r: ~:ven 1;f~t. 
:hai _kbmy prq..:;:-ed h.:r,.,:,:;!f \-nr iL<tl 
"hn·:.tk.'' l.lf: >nrc t:: read and olt<·ly i.L<: {,,;. 
!(·!Jt: {:Senior::.----B{: :Fn~_p:x:-r:d fnr ·rha; Jc-~h~) 

hy I(:·n{e~~nr :\. S. L~:ve:tS 1 and :~rwr:d ~..-:rrif 
:..~f. yo:.1r Jei~H:-f: hn11r~; and W·.~d~ <~r:o.L hr:~ 
t"\':·e~·n n•.J\v ::nd Jr:ne pn~p~.t~·ing yoursdf 
f!.:r n;:_tk.ir:g ::.:. Sl1C'C('$$, 



Cr.I·H:··?f·s;: B::·~.. .... :·n~? Air:(r~;) 

f'crlion of !he S!ta!o-chumhM which >?s.ms;.la!e>? the lnledot" of C. high-flying p!o:ne. 

~~ ?'·; ;;.,-tkle O.l•P<';Jl'iH' in :; lo•.:al 

r t1;-sily papt~t :::. {c.._;. \-..-cck~. ;~gi) 
broqg·l!l t•) nlir:d ;_~g·.::in a r:t'',;v ~:r,: 

J:"t :he: !k~\"e.J;.Jpnlt:rn of ;::·.:i~Hi<.'>P, r.c~-rnn:<:rc:a1 
;~~ wd1 a~ n·~~ht~;,r,... ·Th;~, ;n·t1de cc·tlc-:~n~ed 
;;~ ~.chn;::l ;1::. \\h·i~~·ht Fie!.d. :Dayb: .. n, (Jhin, 
'\\·h;:·h tht· /!-. .. rn:.: .. .: :\~r (oq::s ha:-: •::~L=:bti~.h<:·<t 
:o .i.n:·: ::t~c·t ~t~. ofE;.~.,~r~ .::.~ the !.r:chn.h:uc· 
::-.f hig:< ;ll::tuck fly:r:g. \\"right Fi::ld Of· 
ii-.:i:<l;. •:.<k,\ :.h;Jt <.>ben:.:.\,;:;;: fr.;n·, the 

l;~\:·/;;r';\;:·:~~·;;;;;':.'\;.,'~~~ r:;:';\~:;'~:~~1 l~)_r;·,:~':':i\,~·:.~ 
and b.': ... the· in:crceptc:r p1.1r:.;:;·~ ;~,·hich nH~st 

;lgh1 tht::r~: nfL 

th:' 1 
.. ;;;;:1 t,~',~·,,:,~~;;:~::r:· ir~t~','J.::t::','."~;,,~~e:·)';,/:~~~· 

t~ot:~ of :-.pt:.:::d in<-".rr:a~(: and a f·o.s:-;ibh:· f:·ee~ 
d•)m •.::i ::k },-_,_,_Eb:::.rdmc·t:t t)'J":'' n·f ~,;~-c:·aft 
.~f<-">:~.1 };;::.r;::.ssnH?Dt hy gr:.~und f)r ~~1r dt>.ft-u:;~':: 
f;~:ih. H<·<. .. ogt~~~~or:. :-;{ :-hr:~.t~ .Lict:; ha~; htt::-~ 
-;h.~; inc<.":r:tiv:~ ·fr,r ~th:h "'..\'(,;--;~ nr: n:-~c:'~:~~a:y 

;~·::::~~~~;:~;' ,:,~:;,;,:~='\~:::~,~:;~:~:·,:1:~:~;:, f',~-'~:~;~~~~~;~:l<~ 
Cc·n.)' ;jt \\'r~,:ht Fodd. n;.lmin;J.ting in thc·t:-

,(~~:;::;;::·:::'\t~d ·~~ ~!'\'2''· !t:;=c· A;:·,,~:::~~:;'' ,:~1 ";i;=; 
:\c·-3.;~ ,,,:hJ-::h ha~ he(:~-~ :::y:::}{." rcgu1~tdy a::. 
:.~ pra::!it·.a1 pa~.sfn:=;{:·:: a i.q:L:s.:tt: ; (•r :~t:·\·irx: 
:_r:· .)(U)!)(; leeL hw..- :..n~:d(··Bhk:dly· h:-~f~n :he 

l!!'lf't-';~1::.. tn th·:: p~~cscr:t C\.)'!.":3:'(:~:r\~i:::.l dc-.:igr: 
tr::·:~-::: t::·~\·,·a~-d highl::·: l.r:-..·d OJ••~:ratinrL 

High Levd Operations 

i ::~~,,:;,: : ;':~-~';;~': (;'~;~·~:-~ .. ',:: :.:~;::'~;;!;:-~'·::: :. ~~i~~~i:: .~:: ;~: :::~ 
·:~bi~·Py f.;(·{:ai:::·~: :::tl g:·::~~:.~:.r c1c\·;;~;~::,:l:; th::tr: 

:·i,,'.~,' __ :·,_,,;~,~:.,·:_-.}; ("• :-;: h ('! : :· r: (: ~.-::t: r ~: ;;~~,~~:: ..... 'l,·:":n:;l: .. '.~.:;.:. ;~ t ~.: :,:.· .. ~ 
: - { : :...:: J:rn:~:·;·~: :::ivc:y i , •• t ~ 
!-n:u~:-- h~·::;;i:(: ~·.:: ~~x.fx::.-5<:·.:~:.J:.t _.;.;n:f~ J;h:; .. ::;c;d 
d!sc.o.:~:d~•-<::L :\t j 2.000 i t·(·t tll<.": at:r:c·:~p}·:(· lc 

i::::~.'l~:.l;:~:d 0 '";;',~:~:·\:i r 1 ';'_;;~,','; :;·,,;;:,,1';'~~\,.,;:;;,: !~,,~~~ 

;t ;~ ~- :. ~:-~,'(~~:;,~:~~-~·,: :·.~:.~::~1~:·:.::,~';'_;:,;; ;~-~~~l '~ :~:;;.~ :·: ;::; .; 

d<~g·. fahr. ior :~;,ch ·r,e~JO "feet~ S(> th~:t. at 
L~.onn ·fl:~r:t ;;.n .::;·::·rag;;:: of 16 ~k·~·;. fahr ::.an 
ht": ~:x;>·:~.;~f::·.d. 'Thi~: dcc::-c:u:c· in t-;;tnpcratBrc 
cotH·~tn.1t':3. until ~i6J~~n "f::~rt~ b>:'.Yf>nd \'\·l:rich 
Jc·vd tht: te.:nJ.X'~r;ttun:· :·1~;n~::$n·~ {aldy con .. 
sto..nt ~H ::;~ ;n:t:ra;<<~ ~>.:: ::~;:~pro~~t!latd.Y 
~-6·7 d::g Ld:.r Tlti~ Jc·-.,:d i~ kr:.<:\t;.·n a.:.. 
th<: t:rqJojo<lt:,:c·, ~md w:il vary Pl thi:, 

:::;:;"!,:·;:;l(~~:t;:,~:~·n -i;:~. ~:.'::;i~;;_,,,· h~-~(,;::l,;;K~·ai~:,'~; 
:JH;' :.-ruJX>sph("t·t·; a tid th:u ~t1Y.~\:f~ ·~vhen: th::~ 
:.emp•::r;d:s.:n: rcr:-.;:.iw, <:<.n·,,t.:int., is cdk.J thr­
·~t-;-;:i.<.)Sfih<":r<":. ~['he tern< st:b:.tratuspl:::Tt\ ~l-.-

~\o~·; ;~'tl•;l!~~riL~::::~~~'t:,'·r:~c, 1:;,\:~.~;:::/ t\;:,o.t ~lrt~': 
;.11dt: o-f 20,00H f::·.et and 
le·n":l ::·~·:h~raU{)rE; in tfH.:· 
futm·,; ,,-'l1 he :.!d)n::d 
t!;i,. ;trhi:.rar ;l:; c-o.lkd 
ra.nge 

3t~~{XR~ f e1:t. }{ igh 
prf::-:.r:nr. ~u~d nt"ar 
.b iiight:: "·"''it.hin 

~=~i h·.- t r.:: t.r: ~. f;h-t~ r1 ~~ 

Fron1 t}·:c· :--L1r:dp'.>i·:n o-f aixlint: ttan~.­
pnrt~lUo<·:~ then: l:; tnud; :.o h•::. ga;f~t'd l1:;: 

;~I;,~;~t;:wr: ;~:,,h;:r:;< 1/~.;·:n;-'1:!~~:-~'/,~,_~;,r ;{· 1:,~~ ;;::;;:.: 
;r:g n·:!.>nn!.ains a11d :·1:nn=ng: ~nto had 
\~f:~:.th~:r p!'C•B'tPt!;~. : .... a{<:·ty ~tnd ~•.:i.:Htlt\ 1i(:i,.> 

es.sary i!·l the t.ran:;port of hurnar: ::;~~-g·o{:""'· 
Stnn~-~~ ... c~r·.ht:a~-jh,.' d\J 'lOt f.::Xtt·:hi to :dx.;.:c 
.:b:.·,ut 2\000 f':'t:·t and~ a~ <dti~u;ic i~ i.r1 .. 
~:n:~~~h~: tht: f::cquf~nc-y oi ·fog. ic,:· [on:.L: .. 

~~;;;\·n~n\n in;~,;;-;::~,~~·~dv, ~:t~~;:~· ~i,S,~~:.i~~\:;1,~~-,, re, 
l-{ ig1-H:·r en.: ising sp(·:.:·~~-; ~u- t": .:, :~{_) po~:si.bk:. 

To ~:xJ·L~~E thi~. j;u·.rea~r: ~n ~;;)tt''i vd.n·dd 
entail 1:o:.~~.1d::·rablc d~::...f:l_:·.:.·.::,::n ~~f <t·.:·r·>­
Jyn~-:rn~~:· r ... :r,..·i·11.· . .;. it 1~. ·;ai;idc·~!i h:::~(: {\) 
say 1 {;;~t a~! :b·~-~~t~~·~_ ... a1t1: :.1;k·~·~ th<": ~·:jt·, h~: ~·iB;? 
~:. lt">\Vt~·!' duh~t_;_..', c:H(:f~ l.r:~.:-: r(·s~:=;t;~r:(;(:: :";~· 

a::·rodyn(.ttr:ic <.h-ag. /\.!·lot}·:(·!· g~;j"!·j ir: sp~·~·d 
em };,,. s ::::Jiz;:.l l.l>F•Uf;h :!!<': ,-.,,;,,ih1ity nf 
~=;::eat•.:r ;,:c:·ti:.·.;_;J ran~·:r: t<: p(:rn:~t t.h:: pJh.d. 
:o sc!ec:. a fa..,·~;rjt!):2".~ ;.::r ~ at l<~a.st. a 1H<'>:·:: 

f;;_.., .. or;3b1~~ ··l\·';nd. 
T .. ; rn~~·k<~ p·(:.h~lir.a1 t~~;:: ::~:= th::: ad\·aBtagc~. 

:~~:~;, :. '';i,, ,;· 'p:t;;,;1!,',~~, J,;.)''r ,-;\;';';;;:~,::,~ i ·;~;_;;i ;~:~r:f~;;; 
nnl.y do spc·cial 1rw<:hani::::~1 and ~~tn1ct~u~:d 

A NEW ERA 

,h:t::.T:H1~~:·~ an:;,\ t·nn \.''-;l-:-­

:;idt:ra.linl: Gf the phy~.:G-
1(;g~c.~d. effect~ oi hi;;h ,::J · 
tiH.::ck Hy;;,g· 1·nust b(· 
mark Th:: majority ;/ 
t.he m :'fkct,. (>\ high ai· 
titudf:~. o:: hJv\) atn~n~.~ 

;:}:':~:;: ,t;~r~l~~~l:~~;;/ ~:;tr<:i:;,'~ 
;;:~~~~~~~~·;,~,:.L;(;~;';~~l~y ;~;; 
hn:g'~ t1eptT:~ls t·n the: 

p~·t:--·..:nrf: :.::;. thi~. ga~ \vi:hin thcrH. th::: n;du:.·­
dot! of thi~ ;:r•::~;un:~ h:nd:~r~. the p:..r~~;;.~~·~: uf 
o'y~tT: frnn:. :.he 1uH;<S into th<- bt•.Jod ·:-;ln~;::,tn 
<tnd thf: body s~11i:-=:r:-: frutn ht<:k n"f nx.y::;(~;l, 
nr ''(;'.f:n:eni;3 .. ~rhi~ <.Y;...;y~·~:n pri'vation pr.::­
du.:.-::~s :n~tny c·f the f'ff,::'.'~~. o~ ~=:kohol.i~."!·:;., 
and in ::.x.t::ente ca~e·..: v\·iH canse death by 
~Bii=o:.:.a:i:.:;r.L It i:; ah~ohltt1;.-- ru~:•:e:·~sary, th;:;~n:·-­
.f._;re: h• n;~~int:~in o. nonr:csl. S!Jpr{Y of oxy~0n 
in the Jnng:..: hec.ause the ~~nergy v/hkh n!r:·.­

th(' brain ~'' wdl ~b lh::' m<:H·ing part> of the 
hnrn:_~'f: rna.ch!nf: .i~ act1;·a:ed entirt•I:-.' by 
th~: hun:ing n£ food by· th<: (J.x.yg;:;~n <-":~u··· 
ri(~d ir; th:~ b!:;od :;trea.:.n tG f:v<-ry ceH of 
t1w hudy. l{e;ld c•witi;~o:, iht: inner e:F ;J.nd 
the ~.lln:~.:~~- ar<: ~l:=n~~t_i-,.-,~ tn p~·(";:~crc 

:~ba.nf;<:"'' ax:d ::-.an c.1.:..1~t~ great ~lisc·on~ for~. 
()t-.vJonsly tht:· ~;oh~tion lO t"hi~ _proh1::'n: ~:l 

>:nrnn.::;rc1~.:. a!r tx; . .:.n~port 5:; t.c: pro-.;·;d.e a 
:~::al.ed con:partnlf:tlt 1n \vhi::-.h H:~: r:.~·c.::·ss;ity 
<n.\t:.·:n part;;i) pre~8ure an·l lotai b:.=:::(;~ 
nH:lr ic pn::"}sun:· .:: n: k:.:·pt .1.t .... ~due~ \\ h.i.d: 
an-: ,.nn:;i,tf:nt with h<•<tlth ~md con; ion. 
1u 1nil~1ar.v ::drpL:.nt~\ f:;.J~\·e:.:er, thi~.; ::.r:a·::·:d 

Pressurb~,~d control cc 
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By Harold M. Wray, Aero.E. '41 

(:(>t'lpartnH:nt ;><wld }w ;·;llm:rahk to UH'· 

-:r;y hu!!ct:--: :-;{• 1h~: aJrplan{:"" an-: >.:~luippt~d 
;Nith o:..:.:yg<:Y1 ;n;::~.k:: \vhit~h pennit hreaiLint: 
1'.1-f need(·d {(,'•;.yge:~ fn)rn an £Hlxiliary ~BJ.,)fd~,·-

Rr::<t:ard> k1~ o:ho-,;vn :.hat th(' air jlk~-­
~un· G:n.:.p.::d.tr:u:t, in whidl .':ll a::k•lttatc 

~~(::;~;~~ ~~-~-::l~:-~;: (::;;'(x;~;(:~:,._~~~~~:<i~·;~~:.;l ,:::\f;~'ll 
hq.:-(:·:~; b:·.: fc~rc;nh; •.>tHsid•:: air through d-u:: 
<:'·:J.:.npartn:ent unde.:: pr<~sst;n:. is !{-,; mr,:;t 
d::sin:thle ·h·orn ~he ~;tandp(·~in.t of ~·eight~ 
~·-·:~:=.:-> £~~!d Vf:r~a:-jl!t.y· of OJ.H~.::-at1or:. 'This 
t_ype I'Jf S(::-d::>J ;.>::rnpattn_;::~nt ~.viH .tnainta;n 
a n::a~.(·Ua.bly n:;r.:na! tn'\rirunnH:rn ,,v:th an 
:!dt\ruot:: ~ ... l~pply of oxygen, and \viH be 
fn:·~~ fro.n-~ hanniu1 etT.~:x:t~ or sudd.t~l: 
('h~rnge~ in harornetric prcs . .;urt> d.nf~ tn rar~d 
;!seen::; or <k:-;r(~u1s_ 

\.:" t~lHiJatjOTJ _:_·eqnin:tnt-nb iurd;':'r conl· 
j:•li.t.atr: ~·he design ('OnditiOH", and will de-
j '-"_·'.'l<~ ~ • • ··- ~ ~ ~o sot-~'='. <:~xt{~~lt ~);~ tnt ty1~e i:l opcr,:: ... 
t~on ;or v,rn1::h tnc aJr~:Ltft J:., u;tcndcd. 
Air ('(··ndit.i,>ning <:rknce l:a:; <:::!ah1ishf:d 
(''.:TL~i!l C<>tnfo1·t .lt\'c!~: v,:jth rtspcct t.u 
t.etTJ_pe-~·:x!·urt~. humiJit_L ;;x:d ventilatio-n; ar:d 
the r·.:quirf:ment' (<I the:;<: it.em;; mu::t lx· 
r:Jo.inta:w:ol in ti:e pn:·,,.urizc:d cabin. ,\ ·> 
r.arhon rnor:oxide f:.~cnn the n1o1or~ i~ to 
f_:t: 1:.:kr~1ted ;r:' ~:ontt-tlf.raL:::•ns \Vhidl are 
};anr:k~-~. (•n the gronnd beconlt-: dan:-~:.:'r~ 
ot~s \vith a dt(Tcast~ it: harotr:etric press.i:n;. 

Carhc·n di:..~xide v\·h!d~ i:: a ,,va~t':' prnd­
un of b<.-,dy Hl<:ttbo1i·~rn. rn:.1s1' a1~·.) b~:: 
u;:_~_{::::r- ran::f:JJ t".ur~trol. Thjs 1nclnd.es the 
dir~l;r.:atJ(n: oi' the ~:x.:.".e:;·~ .::r:d the r!;':gu1at!oa 
;.:.:ith:u ~:~:r!a.ir: Jir:·fit~. depending ~)!"f the 

pr::"~.'~IJ1'C in :h<: c~hin ar:d tLt: r:~u: of pl·o~ 
<:h:cti~;;L ~rhe JHT'..:':·:_1((: ;:: : th:s ga:: in t.he 

l,',~~l;\~a ~t~:~l ;;;~:('··;,,; :~ ",; ;~~: ::~,,:;~:;;a.i'f':;n~,;·,'Jr: ,~: 
:q,Jt;do::y :.r::";v(:rntT:t~. :\ rcdqcti·.):t (~{ :he 

~:~~r;~):7y ~;· ~~;;,!; ;:~;:•l;~':;;;,~i(~::.': ;;:~ nir: ~;l t ;~;:,.:,';:,1:~.;: 
a · .. n...:;_~f:·:·l -$n~-: :-;f hrt·.:;,.tLing v.·hilc a:< i·nc::ea~<:' 

(! t 0.3 l)t'r ~:~:nt :.r;plf:~. r.h<.: r::·;nn::d vcBt11a­
l:o:.l. h i'· [>(·'''·ihh-, tkTd<::rf:, t'.: pa:t.i:.:.Hy 
conr:t:~r.:lct :_h{:' (~irec~-~ o£ Dxyg·t~1~ -..-..-a;lt h;.: 
1ncre;~-~:ng: t.h:": fH:'rf·<:·nta:;c oi carb:..·n di·.)xi<.h: 
:r: tiH: inspired ai;~. th<:· ~~c:"::":k::;;.t:::d hrc·a; h­
H:g· c=:.u:.:.ing an inc~~(·as<: in <Y:-:y.~~·:·:n prf::O:.''l~r(: 
in thr: !:.1ng'' 

Bot·in~: !\jn:r;.cft Cnrnp~~n_;.: •.Ji Scatd~:. 
\Va~htngt~n~~ JS H·~~: t:t.•rnnJ:.:Tciai pie:nee;· H; 
th<:' <-'JjJt'ning· nf thi:-; 1!-:.:-...~~· ~:r~! in .:ir tr;;.r::.:.~ 
pc•nation \vit.h it:.. rv1<">de} 30/ .Yl1"::.;foiu:::'?' 
v\·hich ~~. !'$C•Vf' av~~iiahh· fc·r use ~;vf:r :;::h:"~d~ 
uk.J air,.._:ay:~. Th:.:· Hnein;; .\.tn~; . ..,fi;·;.tr ;,;.-:i'~ 

:~::1; i ,\l,t,';':, tl{;;:~ ;~~. ,~'! -j;~;~.',','1;~:;~,'~~;.;; l '~.;:~;;~;p:~;1~1t;l 
si)t1! h ~:\tn(·:·ir.a~ or f<'.:(:f a pr~;,~:11•.:a1 tran:.:.­
:\ :.1a.nti~: rPt:tc ra1Jg~:. ~:t. ·~peed~. !r: ':'XC"t·ss 

~;{: ~~~~~)~;-,L;~t. ":;<~~:~t i:~~-~~co~~;:~~:;,~:gth<~:~il;;~i~ 
Bclf:ing '{\·iH t;Gt only· r.r:.eet jt;-:; -~p<:c:.iication~~ 

-hut the antor:-s;..:.t.it·. prt·~~:ur .. :: re§nJlat.ir::-~ ~.ir­
enndit1on1ng sysh:r:t h;n·(: ('XCI:·•:>k·d t:x.i·ecta · 
tio·n;;,. 

Automatic Control 

:\·~ th•::· .Str:!fohtt(:·r •.:lin-!bs, it·~ .~r:ecf:ank~d 
supcrcharg:er:, ;w<.l prc;.snrc· ~,,,·r·htir<>· -tp 

:;,~:::~;';~;~eat ~~;;,:n ~;:1~:·;<1t;~ ~ t;~;;~i;~ u ~~~~·i:~~·;:;l~~;n: 1i,~: 
cabin. ~rhn·~urh {)_per:ings in the leading 
edg>:: o:f 1lk -,.~, .. ;ng) :ljr j-..; d.ra~~··n into the ::ir· 
c>.nH_lit.if>ning systu-n~ and hy ~r:e;n~~. of ~;,. 

f:'~~;_:t <]:;;~,~::~ f;:;;;.,~,:;~::. ';L.,~::::l,f '~,~;~l ":~~~;:,',:~;~ 

;;i:;:~~~:;;:,(~::l::,::;;~;,;~~?::E;l[:~~~::l,:~,\,::;~,1>;::'!:~~~~~ 
lail (·,f i.h<: :.<.i;u;;ft. Dnplic:U<: r-r<::;>nri<n:-,, 
alsc: automatic. an: in;;t;,lkd ''' :!'"Hr~ 
('(.oilstant. d<":pendahlc •.)pt:!·a;iun uf the ;;:)'f-,­

tern. 
Thi:; b:.<:;.t ma;·h;d n>e m np('rat:.C·ll 

k'.:e"ls hy ;~ c-.:..~n~.rn<:n::al a:r_plane on ·~chf:d~ 
uk;d .Right~ 1~; a n:~di?.atif>r: nf til<:· ;n,:ny 

;~~,':::~, i:.;:~: '':z~:, ~::.,'";,'~;l_,,j ("~,~~,, ;;;::"i~l';~/;,;[~0::\,~·i: 

On.:; ci lh<> omgine driven !:mpercho.rget units. 

Slrob-cho.mhM us.:;d in high-alti-
tude re;;>'Omch. 

1his ly;.:": <">f a.ir._:raft w~H n(~c(;:S:-;~f.ate J 

<:nr:;mC'rdal ,,_::r:o.bnlization o-f ti:e c:<:ui::>­
H1f:J;t r:et·(kd. /\:~ the v.:-o·rk 1:~ ea·rrif:d. o·n. 
the.::e wiH he ;~ st~:~~d.y ·increa,:-;t: i1J o:>~:r.:: ti'.'>n 
kvds ani.ii "·'rnewh•.:r,'. in ll·:~; n•1t iol: di"· 
t.::nt ·tntun·, t.h:o '<tratcsp{-,-r,: it·,rolf will be 

; ~\;;';;;: ~'; ~[;~~ ::::~:-,~~\ ::~:::~:~~ ;~::~:;:~~~ :;~ f~~\,~:1{);:(';;~;·~, 
~::;;.· ~:·.~~~::~' ::Y t~·::,h'::,;':.:'~;,\'g;:;~:-:.j ... n;~,~;;,':::::: 
he cotnr:-ron~-i:.:.ed "~~ttll dther f;H~-i(.on<, Struc~ 
tur;;.l limita!iHJ'< •kknnine the maximum 
alJo"'abk <li fl'r:ru:tial flr(::S:Sllrt: !H'h''i::;n t!:,; 
;;ea·:r:d compar:mcot :wcl ti:e cxt(:rna! at­
m<>>ph<:T>::. The id<~al <:'Otd~tion is th:u ,;{ 

~,,",~t~1 ;:;' r: ~ ,,,_;:~i;~.: u:e (;; ~e ~~!flt~_;_;i t ~:;;:;;~n ;:h i;~i 
:d.xx:rt ten j;oun<.!:; per ind: fnr a1.!it1H.k,; 
d 25.00() Jo 3()Jl(n fee. In ti:e m:crest 
ni :-;1r:..h:!:..naJ saf(~!y) thi~ ~hould hf: n~du;.>~>i 

;:~'-. '-: ·i~;~';~; 11} :~~,:\ l·;:~~[~!~~ ~~:::t~ ';~~;,f:S:~:';;~);'(~~:~!i > 

Sealed Cabins 
The prJt:cipal :n::::ch~tr:.ic·d probkrns ~H::: 

~:~::;\~:'· 
1

':~;~ '~~t ~;rr~;:,~:;'~ l~~~:%:~ : ~; ~;;~·;:; :; ~: 1:~~~:··}~ 
SlO·O n1u:;t ht• tnad~: fur tht- t~r,:ntroi oi tl::"; 
a·irpl.an~: and engin{·~ frolrJ -..vit1D:.1 the c;;J)JO. 

~;~~:::~:~ :,,·;: .:~~~; :;::(: :'.;;, ,,:'::~:: ,';{:;~,::' : .. ~~ :;: ;:~ ;;',_: :::;~·! 
1ig}:t glands penr:itt1r:g :r,tati•.;n::d and 

;~:;<~n~:,:~~;~;~;. l;r:/'~(;~~~;::J '~::;n.'~f~~;t:l ~;:~.:~, j~,<~ 

t~~!.i~~{~:t;~::\~j;;:/l,:':::J~~\~1!(~?. 
···'' <..lt•,n .:1 d. j:rcd~o·t(:tn:m;c,l rak a!i<J ·''" 

,

:1_._; :::_(:_::lJ,r:;l'i· •. ·.,_'!!; :':~:;~! :~~, ;';~:~;!;;~:,·~:. ;;\~;~~ ::~:)':.:::~~\:~:[,:: :p;;,; 
-'- .., ~.-~d~H:. 

·rl:c ;;:mpk;.t a;\:"l l!ghto::o:: fz,rc;: of pn:·;· 

l~i;t\;{:~~~j~;~l;~:\J;if~i1j;~~f!~; 
t1on. 



~ I;~ :l:,;:·;L:; s ,J ;~;~,;·,,;·:="i '':~~r~:;);~:n~~:~.~ 
. """), , .• ,,.. r• <- .• , .. ,. <., ..•.•• , ' ••. l,.,.-,.<l'···· '··l· .. ·J, ~ .... #.- ..... • t~~"'-·- ) ....... ... 1 , •. !~•( ~~ ... _ .... . 

\·,·.i.tb at{ ;:-\.·t:r-grn-.;vJn~· ~!~Ct't!~l·,.:~;, ~rhey h~b:·e 
~:~:rrit~d ~~r: ~H> .inten:;1vt- st:arch f,)r a. k~~;: t..:: 
;~ nv~~hod. Gthet that; ,~1!P~hing ta}] ;{or­
\);·ays~ v·.+:3ch v,·c,s_;1d in>p-rr~ve r::·cc·nnai~:...;a.n(.:: 
;,;:xrv~~-...·s :~r.d in turn \v(;:_11d lf~;~;en tht Ja,bur:~ 
of th~- 1G_;_·H.">:=;::;1pher. I-L:t:-; a':ria1 p}:.c·:og::·;~­
f·hY~ pr<-">'.;ln~ :o he :.:-:.~:· d':"::ir(·d n!ci·hod. 
r1:1r:e np 3.~ frid1d nr .~Gf:'? H.iv;dr:-: "\\'(_;:_~1d. 
ht~ thr: natura! nr:tc . ..-~nn· :..·£ ~;~1ch a,:1 !nT:~·;-..:a·-

:.~;l:;.,"~~,.,:;: ~;-,;;t~:;;,~ ;~:.';,.;;~·:r;:,~;;\'. ']',:';~-~,';';; 

Be9inning of Photography 

e 

By Don Martin, C.E. '41 

~~~;;)~·,:~:,;;;;,~:)(• ~-,~~1' "_.{;;:;:;:~'i,.~:) t l~~~;t \ l~~;d :;,~:!) ::··: 
1;eJd r.t!ntr~·.:.J ~Che devt:l·)j)ElCtH ;::f t1;i::. 
i;Hlo·v~~ti•::n ~sa:! ~h~:· phototh:~odo11t:.:·: ~rh:.-~ 
·\·;tlu;..~hlf: S.:.t~.tn.trnt·nt i::.. rc:.-:H:v a· ,·nr ..... (')'C·r·:~ 
t".anH~·:a ra~:d::~ :o fit lntt~rchang .. :abty on t"h1: 

;·::;~;:. ! ~;,;·;:~; .:\t~,('l~~::;~~':::~~- t;:;~\';~,;'~ ~;~, l';~:';:l 
v\ ... i.th ~u~:h a dc\·io_:c. •.:::~nv.ra ~;atlon~ :_;.:·c 1:·.~­
i.:{~te,i ':·itht:r hy :.r·;;;,nguLtii<.·H: :-;r Loy tr3.\·~~r:;c; 

thi::. ~~:i;·:>~ po~itiuns f.:::: pJc.ui~·:g c·n 1!:f: 1:L::r~. 
The dc,·atinr: ,,r :::2-ci: ·•<.~Hif:H _:, ;,_;"_, :.k~ 
lt:·nni:.t~:d ~Chen a :-;._;r:<·s o;· photogra.ph~ 

;;;~:f!~,;~:,';, "~;~!t;~,;:''· .;:~,;=;;·,;;:,':.~;:l.i\ D;~~·l',~.~:;~;; 
•.J'\'t·dap oi vi<;:>\Y~; s•.J that ;J_:ly (>Pe p~HH.'I"ra:n:;. 

sh-.~~t·::., :':.::<:h adj::cent ~:-l:u;c·n. Frotn st:.ci! 
.. -.. :~cri-:::~- of pcrspc·cth.'e~. ~-tn nrthc:g::aphi:.:. 
;:dan Ls ·.>::r.:· ... :.rrwtr:d .:.n r.he c<.fEjpnt.in~: ~l::ick 
~"-'l. oU!·-~~:. ~\-t.cc:-:~:ar;.: in io;·t!1;Uic,n fn: ~uch :=: 

Aetia.l phott>•,paph of the Unt"<'<;l'i>i!y d 
V!htnz-~·:ct!A <::o.tnpus .. 

pian $nr.luch:~ f'-'f.al 
::-~n~~; h of c;::n.lcra. 1<~r::-: .. 
Hk,r:·,=·'-l pc·~itior: :.:!f 

t·;_t:.·.b c·::r;n:::r ;=: ~t:~ti·:)r.:, 
n5ap ..:ca.l~:. kHo-.;,•;,:n di­
r:-~('t.ios:. to ~.c_;_:r:{~ ubj .. :\~~ 
picn.1;·e,i in th<~ phn~o~ 
g::·.::ph:~. and .(l:-:·.,-;_;_t.ic-n 
c·£ ~he· canu:ra. I-\~r­
~}F:T ohi~~o;:; q1)!:ra:.1~-;u 
.i.nd:.Fk· thr: rr:nh:ring 
oi.' r:!:}{.":::t!ivr~:. ~,t,:·::eo­

-~ -:~c· I~ 1c t·~.rl;~1in::~; i~•l\ 

r;;·~~: <:j ·;·:; ;~;·;\·n;·.; ,~, r;:!:,'~; 

t~-;~~~·~_:t~·-; ~h'~ ':·nt:·)' C·f 
th<: a.i.rrL1~·u.::. photo· 
g::apLic ~nr\/:~yin~ v,--:::.s 
g:-..:;;:r: ;;_ n(' .. X i~t;p:~tns. 
Two !l:ingo. ;:<·:J·,i. !,,; 
r>::: r: :-~ rnLe ::Cd1 J l:.O'{~·~~ \·~:.~r, 
:·:o~tf.J::n!ing a~·;ria1 ~t:r-· 

::;;·:~,", '"'l};;;if:'~ .~~:';~:~;;; 
i• "".r:v::y;l.bk." :<::ri:l.l 
~!.1!VC\'S ha\'(:' t.i.H:1r 

g r ·~:;~ :-::- ~t ;~-~_:_1. : .. :·:::: { L~:_,l::;_~:.~·_,_· ... ,_:_,: __ ; 
c<.n:ntry ) ~., _ 
tDp:.~.~~:aphy •.)t ro.::ugh 
:-:x:rL~cc. St":(J.">;HL a~·­
ri::d phuh~gr;:q>llsran br: 

Above: iha came-ra h< u:.:ad in this poi>Hicn 
to tc.k<~ obllqu.e c:eriot phoiograph&. 

Belew: The "8-P-S" oeric:l mc.pping Cf:lm<;n:t 
o! the U. S. Air Corps. 

t~;,k·r.:-H in t.\-..:~:: ··.,.\·3.y'..;: t.1·:.r-:;:_{gh c·ahin -..:.T!'J<.~;_.!,._.., .. ~ 

:.:l· (1\·:·:r tt'!O:: :-;i;.{:~ f:.{ o~!Ul \~.;x·kp1t'..;, or \·.::r;~~ 

;~:::;~ r : ;~~:·~;~~):r r<;'.:: ~;;; (: ;,':~ .. : , !;:;: :~i: :::~12 (;~, ;:t :;:),~·: 
-:Js::d. L:.r:<e1y in a•h-,:::t~:~ir:g. rt:<5J <:~L: :.r: 1Jr·>· 
rr~oti.:.-!11. and u·n: 1Jkt·.. Cana.o.L:, L·)\\'t·: .. :(:!·. 

has do;·rc :n:J<:h mapprr:g, ::specially ,,;= bh· 
C(•t!nU")'. 1;;,: -u:;ing ~h':'5e ol!1iqt~t; ph:-::-o~~Taph~:. 

~!::;;,~~'~r~l~~;:;~~~;;::~~:~,:;;~E ,:~:;~~~l~:J,::r:£~~~:::~ 
PH:nt~. so=} t·.ro:;.loa. r:?.il~·<).=:d.~, h1;<h:xay~. 
tin~.t•::r '-·nr:n.ts~ ~tnd :.r~rn:~n.1.1~:~i·)rl. h·(!e:~. 
"\ .. ··~;rt;,_-;d:-:.'' boast ~-:3('h a~:set~ ~1-.; :~·:J<~<~d ~7: 

;;:",':::c\:i,::t: h ;:~;'':\:·;~;:;.. 11 ~');~~~~; :;;~ :;:;,\ ;,{;;'t\~'i;, 
~~ ~ :~:~',~ck'"~;rt~,l ;:;;;;;;'~,:;;~;'''·,,:::'~', ::"'~~'.,,P1~~~: 

::~:;~ l:~;, :;,~~2:,:;::~ :~.~;:::
1

.~·.·~ ;J ~:; ;~~l: ~:~~ ~'::J: :l ~' : ;:~~~! :-~:~:i;{~ 
horiror:t:.t1 ·;ole,. nf 21H :3(~), 400, ;,{~>. and 
l2i.lil ·;=,,N tc· !he .ix:::h, an:! uwt·.::ur i:.lt~o·naL 

:~~·~::f r ;~:~.~:::r:~:~~:}~~;:~~~: ~;;~: ~= ;~;(::1 ~~~~.:::~:·':'r::'~'::;;~:~ 
cal ::~o:::ri~:.: ~H1'\'t·y. 

·Th(: Hight o.:.rt'\-V con~;i:-:~~ c:f. hut t;'\··o n~H~n: 



<he pilut and lfH' photogr;o:.r,heL Th,; pik>t 
is fj_::st ~6vt·n ;,.;. gcnt:ral m<tp of the a.re.3 
i.::> h<? ph:;t<>grar,he.d, and he th:cn .Sl;.f"'r·· 

3r~.~p<:sef; a g.r1d -::y':'tf:':J; or :-;:..rippi.ng t:ffect 
r:~>U!l the n:;~p tht::-; e.nahJitif~ hitn to foHo\\·' 
a .. s~}tei6ed aud ;ic<~l;.tate rneh~. l'J o::t;;,t$;_)r:~. 
.:::.re ~J:;(l .rr:;::d<.~ or~ the n::.ap of e~~f;iiy di:;·· 
t~r:.g-uish~:~J ge.ide r·oi.nt..; frorn the ii!t :such 
'H· watt:r t.<;vle.:::;, g-rade (;f~)s:;~ng~.. wind-· 
r:1iHs. Kr10WH!g this 1nfonYJa.tion~ the piJot 
t;lke~ oti o:rH~ tht· {:~:.r:e;·;::.r!l:U! got·s to \:.:c~rk 
The ar-ea is t.::avr:~·~ed in straight 11nes 
f(:~,_:·e~,:::r.:~!.r;g phctog-raph~c ~trj_p":' ...,v1th O\'tr~ 

hj: ;;trip;. am[ tributary lines a;. nc:<:<.k<L 

Inside the Ca:m.e:ra 
'Tinei~~~r devi~-:(:::. on :..he G!.n1~:ra jt:~r:1f 

(:1hrdr.:at!: t:xc·(·ssivL r~v<:T.l.apping n i (on:-;fi.:n­
t1ve f:'xpo:--urt:s. Llti k v,';.U be. ~.aid h:;n:: ~;f 
;]"He ad:Jal plwtngl·;o:.phy paF;phulalia. IL;; ·· 
t'v(:·!", for :ht: ~:~n:aera .f.3n~ H. (:3f.i he stat•:>l 
th.:~t the :lh··n is BSt:.aDv a -:nH 1t'.O I::tt .:n 
l(;t~g~h, g·i ... ·ing 22S {:'xp~~~Bt<:.s. ·E~n:h ne:.:~a~ 
t$~:::~ prodn<:cs a ~}x.~~ i:t print. ('.arrnT;;.~ nscd 

by th: 1\ark Hnrd /\ir \Iapping. " \!ln­
!.~f::tpol1~: co.:.lcr:-rn~ havt· either S~·i .:.n. <)r 10 
:r;. kr:~;{~$ { F 6.8) \""vi:.h shut:_f:r :~peed:: t~~H;!·· 
~r~~~ f-rnrr; 1/6Sth t~; 1/150th :.:-~£ ~~ ~:::co;ld. 

F1$;;.·tu.aticms ir:. lYtap ~;c·a1t: ari~f: fr<.1rr1. vari·· 
a:...:ons .:r: drift, SJ.H:~ed: aitintdc of :he ptanC:" 
;,:::.! tilt ci tb· ("<tr:Wl·a. :::.inr.-e ph(>!ogr::tphs 
ar~·= r.r,-nica} projection::, a ')(:rtir.al dinH:nsioB 
nn the grou.n:J -:.au·~<:'s a burjzc·nt:d di~p.b.f:f:­
;.n:.:rn (Jn the prl:tL .. \::. ;:.1(:nuon(~d c:tr13t"r 
it: the a:rt;!:k, ground ~:untn;l i:; c-;~cntial 
J i dl(~ prc·!l:c~.~ of f>roducing- ~i .se::ie~ o£ 
~H:riat nJaps Js s;lad<:· ~o <::-;.t•::nd 1JYer toe~ 

Ttlp; The .;;riginu! uerittl mo:sa.ic mup. 
c-omp!.ls<:>d of individual flhtlts posted 
loqether, is duplica.ted by copying. 
:B<:~ttom: 75-k·ot roll .-,{ <:letio.l mm be-

ing wound on drying drum. 

long a pcrw-J o i t:me, 
cha:ng:e:; .:.n ·\·o1fJ1"(j(:' of 
f<:>hag<: ·\viH rc·stdt 1n 
an it"!c·(·rru:: J·ict~:rf 
of the t::~rra~·:r 

-~~]::~:<tic::., a:r: :H.)thi;<g­

r:l(>i"t thar: o. g·rt">::.p 
of ;.tdj:{c:::rn 
pllotog:·taph~: 

,,,,::·i,:.l 

p{a,:t·<l 

edge to ul~·i·; ;h~h :~. 

prt">ch.::-::~:d. a .£cl1 pic.· 
tun:~ :_:{ .=lr:. ;n·t·;;. ;~_·.: 

v-:.(· wed h·Q:·~: tht a~::, 

u·ule.s:: gfoBnd con~· 

tto1 i.s l~rst appii('d 
h<)\.•d:\'t'r. n:.u:;~:.ics a:~: 

:'.r:bj!:Ct. h:, ~CVf:!f: :~~·:al::· 

'.-·~::;·j;tt$c)l':. E.n~;::::.. dw~': 

tn ti"it c:;<P h· g:·r-ady 
n~duo.:ed if ;ht· L:h:::d 
n~Jg:d:1··.,.·e~: ~:;H"! he ~.(• 

r<:pro.i("<"h:·l <t;' !O b•:: 
hori;,:·.Jnta.Hz~>J b~· f(!rc 
;naki.ng p·:-~·!"Ji.~ .. 

IA:t. :.b .:.H.~;},· {olk:·\.V 

o. typit:a} :;t:rv~·:yln~~ 

a~~~:gnrr:ent ;~n:.! ~;.u~ 

h•;,_v tflt· ~rppl·;:-::.::r.1·:;:( 

of acd;1.l ;•ho~ogra.p"!"Jy 
h.~hte;·~_:-: ;h~. -.,yo::k, /\ 

Not!; th<.< sha:rp detail which is obtc.b-md in 
uetic.! pho\ngmphs, 

r:~::t.n)l!:t:.nl \>::n~!p:H;y h:?,~; St':n~. :3. tT>:''.-\ 1n: . ..-i ;~n 

~tr(;a i(• {·or!"~ph:t{:' :~G;n~: ;~};~.:.H: L1b{':: k:png-­

r:q::hy. :\ l riangubtio:; p:,,,-ty [;;_u1 a];·eady 
~.<:t up .=: c:.:~ntrnJ =<~·:;:e~n t.y ~=~;(abiishing· 
s:g·na.l ~;~atiotE~ and d<:t~:·rn:Ht1n;; t}:e~r· (:.le\·a· 
no.~1::.. Fir~t~ r;3.1i;·oad.s. stn:an~.~'> r•::ad~. 

tran~.rnl~.s1on hne~, :":t.c, ;)X>:.~ i.ra-:hff:;.T:·:d onto 
thr: p]atH: t.ahJ::· ~-h~:<~t fron1. 1h:~ accot1l}tany-
1n;; set nf phot:;~·rap.h:-:.. .\ f:.f:r tht~:=e tr.:~n:-: · 

kr:; :lr<:- m::ttk. tht" "l:<gt: is ;d ior t;.pog-· 
r~~phy ~.hut:;. By ~~oa:;t.:,ntly n:·fetT.:.ng t.o t}:::~ 

photo::g-raph~.~ the· roflrno.:l '~~tn s~rve tin·:(~ ~~r:d 

1.abot }-J"e do::~s 1~:(:t };3.\·e t.r~ '':ade throHg-h 
:.he ·.-:::en·:ingJy tndk~:-, ~'J..,:arnp ~o :.{:·~t.c.:rn·:.inc 

v.·'htre ~t '::nd::) or "'t\'l!(;t{;(r or BO( th<:'f(' 
are any h!d.Jc:n ''rtTk;; ;;; thr thicku <">i1' 
in th_, d:.,;t;<I".T. Vi~< (>r:::: n f tht" pho<o;;, it 
is clt::trly shcn.\T: th;~t. hch1nd ~.1-:{~ d·i:~t(ttn. 

hill t::: or::· ki~ ;, a '<:>.:.<!! <akc Thuo; t(' 
f;':·t sh:.:t~: b:::hind l {;~:: h~ U. n<~cessJty d.tTn;J.nd '; 
;::. cir\~t~lar ap~!r,_->:H:-h .:,;H1 a .... , .. .:l::.,tefn1 i:!'tk 1~< 

('{;rn1nat!:d.. ·Th(: n:'adt·r •.:~~n ca~:Dy :;!~<~ t};::' 

·.:;n:~r:g· •)f ~:uc;·g-y :H!d t.inH' r.ha:. ·..:ur-...··t·:\·nr.s 
•k:r:;,.·>:: L·y :h~: nt.i1iz;.>.tion of ;{(·rial phut.:.·~:~. 
r: HHb! ye:. ht~ ::-,t~tttd hCt<~ that. i:_ i~. Hl:'..:: 
i:·:;'.::~ih.1f: fnr fhc· ph~_ .. t:.·~=~ t.r~ ·..,};(}\:.· :·no n~th:·}; 

de:.aJL Heavy fot;_:;~:f:. ;::~. \'i(~\Sfl.l f::on-1 :.~w 
a:r~ ::·~~"f! ~·.:h15vl.::(.<; broPks, tL:il:-:, ;rnd ccr·· 
tain 1::r:.:.1n:ar·k~; f.r~);l.·: i.h<:' {~arn<::c~'s ..,.Jev.:. 
I~\:rt}.::;-:r, snHtkr: ~u;:J ... 1n).,..: .... .,.. · 1·· h 'l 
};ir:dr;~nc(· to ~H;;·ia.l ~~;;;;.~·;~_;~t;~,t: ~'~~::~:~:-~: ~~~/~ 
\.":on;pE:J;ed n:''-'':·:.rtly -;n. n<x(tJ:::~rq \:ri;H~:~::~o:.a 
;{v~:r~::;;t·d J (: p!H:.•t:.·;<::aph::.:. d;:.y.~: p(T '-'~·{:'d'-. 

Gro~md Control 

~roc: ;:1uch ::-.ann.::!t b::~ ~<;.id ab:::J;t ;h~< j~1~: .. 
J .... ;:-!.arwe (·f ~T·:;:_EHl t.>::rnrol; ;r_ i.::. UF.: (·:-~::::t!·­
ti;,l l:::k bt·!;nTr: :he can·:,r.:m;<r: a.nd !l:t· 
i.f.'J"\;:;-r<q;}:t:t. H"•)nt::c·n!.aJ f:o:xtr~·l ~s hnYiH.:ht. 
a.hotH h:-' f:~.t;d·dt~·hin~,:- :: ha.:-:r: 1inr:. r::-,f;;_;~1h· 
ahc·Bt 3~}00 fr. long-, r:::.::;· ~-a .. :IJ ::·nd n£ ·;~ 

p~··::}>t.·:;~:-J 11\~h ... ·:;rk n"f phot·::gr<tph:-: J.!"J t$::;:· 

ca~~:· of a k>t~:g, sdat!-..T1y nar;--::~v,' :-UJp .;f 
land, ha~.c· line:~ ~~;-{: s;I.(:::S!H'<:·•l (: .. /t·rv f~~tt:~:n 
·::1· t: .. ·d~f:ty Jnih::-;. \et·t!ca: {:<)r:~.r;.::i ('(:·!!:-!1i­

t~~tts thr: det:-:r:·r:inatiot~ :.~.f diH(:r~·:rW<.:'S in 
(:1(:•>/<tlior:~ u.f ~('VI;:':"!"a! _poi!li:~; !O he i·ndnde<i 
::~~-1 :;-:ach cxposutc, l:Ji::.t;l;h~l;~ bc·tv~·een th(:::.e 
J>t">int:~ j~ nor nei·ded.. ~rhe ~·:tHnh~::r •;f fldd. 
pt!Jnb rw.:· squau:' rniJ::·. d(:pend~, :.1DOrt the 
s~z~· and :~h;lpf: of (h':: ;1:--ea pl1;.~ H.:~:. pbot(··· 
g::aphi;_~ sr;d::· · 

<::. .... ·r.r,. :-............... ,..•. 
S ·"" •r:ak 
II ::::o t1yir:g a!\i;ud<: ;, kct 
f :..:.:.:. c;HrJ{~::a focal ie;)~th. 

l; can {,.-. r.G:.1dud:::d hey:.>nd any do:..1ht 
th;H :..h,:· canH:Li can r::::~:<:·r ~u;);!la.nt :-hr: 
1b·.>.x{uJit<:' F'f;rHto::r. ~.he p;cn:n:~.qul;; :::X:·J 

r:.=:u~n·-Jc.v;.t;){ t.•:~pogr~=:phcrs v .. ;n t-:f:•;::T di.:;~. 
::t;Jjx·;;;:· hnt wiH iorn1 ...... ·ith th<" a~:rjai s1n·~ 

;:·:/'~:;,~~~l!~:t a;;,ia~:;;': c~;:~~~;:t~~~!;. be :.:f ;J:(' g:·r;a:. 
Th<> aerial phutcgruph!;r <:lt work. Th,; 
O::•:!m<ll"o {ild s-:>n H:s mounting ting (D} 
is directly in fH·mt oi him. His l<>.fl 
hand holds thoz tdep.hon"' (Ei by which 
he guid,;s th<>. pilot to the e.bl«<.:l lo be 
pho!ogw.phed which toun be se<Ju in 

the ground glass ut (Bi. 



ALUMNI NOTES 

Featuring In This Issue Institute Graduates 

In TIJ Field fJ I 
ivil E ngineerin 

By Ward M. Hanson. Ch.E, '42 and Allen Polson, Ch.E. '42 

'27 George Zuckman 
Like FLH.:y r,t.h~:r;-:; ',~,·hu:~~: }i-..:{~:-; ;u~:. b{~:r:g ahf:C!<·d hy ~J'.:(>dd C(;n­

:htiOI". G::o.::;;<' luckn;an hao: ld!· hi·; k)Sitiot: :n t.h:: Hinnt-
2J>r,J:·; h::rk B•):lfd Enginer::·:ng St:\ft t:) a<:':':Tt :;x, Oll'H litad(· by 
:JH·: gn•, .. er_:1:?1('_:1L H<: ~;:., P'-n .. • ~"";t.a!.i.:.:~n<·d ~\t (h~:: PaT1a:.n:;. <. .. anal v\·h<:r(: 
he i~. \\:orking ~}r: f!.t.:\·{ livi:.1x qnarter~ -f:::r Caa<tl Zone :)ir:::::r:;_ 

Gradr~<H!ng· in 1927 fron-s .(ht· Co.!k·~~f: !;f C1vd E:-~J~ln:.:·;;:~rlng- 1 11r. 
Zt:ckn~a!l -..: ... ~:::; (:!n1.·1·)~ved hy the nJ:noi~ Stat::· Higl·:v\·a:>' IJ~-rarhocn~ 
in tb<· b;-~dg,~: di·-:1~.1~;:"1, In 1Q33, h:": ca.;J.1~; back t::: tl:f~ ·T:.vi.n Citic~ 
"Xith thf: t.:r:ih:~) Stab;~. er:g·;nr:er~ 1r: St f'an1 '.-\here l;.e H!t:t 1\fr~ .. 
Z.tKkr(J.3.n .... vbo '..:-<'~~::; ~h{~r:. ::rup}oy<:>J ~~:; a ;-:;-:":-:.rua.ty. ?vfr_ Znr.k.1.na~l 
:.v:)rked lahT ;_)!J th{:' To.\··i~1 City sc·~va:;(: di::Jj!)S;~l ~y:-::,t:;r:t :.:.·h!:rc ht·: 
d~d ~~ gr•::~:~t ;.{:-:~l of ..,:.. .. Grk on thf: ~~-r~hhBg oi th;:: :~:·::.~,·;.::.~-:~ ~;y~.tt:rr~ 

.Bf:~:.tg 'X~th t1H~ \1ir:fF:':ipoh~ park 1x,ard :~i~l'.'.t: 193\ C~<:(>rg::: has 
rnade ;~ lot ~·f fri~:r:(J:..; in the dtpartn:u;nt both b_y c~HTyi~1g out h~~. 
'\\·ork .ir: .. ~.p1:::ndid -fa:;.1:ion a::-1•l hy t;~_k;ng an at:tivt: ·p;n·t .in \':::.rious 
.tor;'l·:~ (_;·:= ;1-thlr:!j:. .. s. /\ :-.n-nthp3.-...v. ).Jr. Zt~ckn:~n i:~ an cxo.:d1tnt 
1~andb;;J1 play~;r_. a golfer v·.:lt.h a ::~:ore tP h<: pruud o( at!d ~:: r~::bid 

!:7 -~~1::::\l~-~1 · f r;~~;~! ;~:lt:; h,l;;:a:~:r::~l~';. 0i~;',:~i:>J ;;,,,·::;\ a;;_~:~ -,~~;,~,r; ~:~.;';,,:(~;~;~~· 
;-~ ;;\hl~:<~;~;'" f,:;,n!~t' i ;:~0;,1 i1~~);' \~,::~~1t1~ s ~~,·!~~~~ ~'~;'~' t.;r,;~;;;lt;:::~' i.~l;s:~~~,;~~~~:;J: 
(l (:;H::.:~l L:rgt- u1ongh :.(i a·.:-.:-.;nnn(•.:1at(: ,--...,en th·.: iarg1~:~t. .n:ilit.ary 
vt::~-~:,;·~,~ lx·iJ;~· ·-~n~1.si:.k::<":d. lit:: ba:; nc·t :":nti>:!<"d bHt !;7-, b(:·;r:g eH1ployt·d 

\-1r:-;. /~r:ck:n;ir:. has ](:ft tf_; ·::i~it her fn1k-. in L.o-:: :\ng<:h:'s and 
~,viH lf~~~v~~ by ant!y tr;;x:S"fiOrt tlH:· 11r ~t n·f ~ .. Jay to ;c·in ht:~- hn::band 
in th(: C·::r:.<t1 Znrw, 

•''"• ... -~ 
~- n.;:: ... ~ 

pr<~:~i:.l(:nt {:{ the 1.)t:·;\·er:;i.t:r •)f 1-.:.f>::hest~:.r. ~~ rwn;~ .. 1.)-:-J ~l 1~:~t-..:t· of 
·;:,h·~ent·.::· ior lhe r·f::~t of tl:::· :::.c;H.l(:"ff~_:.:: yf~ar. J:J>: 1:~ rv.:.·~-:.· in "Enf;Luv.~ 
as ::.·n::· :)f the Ell'rnlx·rs :-_:f th~: i·~>:::-.f::oxd: (:..-.·n~n!:ttc·e of thf: Na­
ti._;ua} J_"):,;·{e:.t:;.e Prng! .::r;~. 

'35 
C. <~-~~1(· P::t.t·~:;::i~H\ C.: h.":!:~ 1h;\~n t~':·~nJ;o·:a·:-;}y tr<H:~.f<:r :-r:d i.r~;rn 

;:;~;) ;c~tj'',; :/ 1;1:~;.', ~~: 'l;i,''~;;·;;t,;;,;:\'~, t~; ti' 'p;~J,~~ l -~~:=:·i~~ ,.;~~;)~-~-/ ·~~,~-rt-::::~ ~ 
r:.:r:~v. -~Jr. ar1d :~'.-1:.-s. P:_~:-:_(:"!~t:n h:::_·;:~: ht·r:.{ vi . .;lt;;rs a.t th::"': Sig:-;-n;:: 
N :} ! L{tf:r:.t~t.y chart{:·:· ~:t tL(: r:n: .... {·:r~~1y of ~t)l.:.t}:.t~!"{! ('ah ro··:t·:.:l~ 
a!ld .::t. ~]<;(· T.~;t1·, .. {:·r·~J~y .::i C~tli-f:::rnla 2-t L::::~ :\ng·d:::~ .. 

Pm)i T r ipk!t. F.[·~. \vh::·· hao: h:::::; ·,,•.)tk:r:;; for the· ;\1\is-(h;;) · 

::;~~:::, ,(,;";::'<\,:';.':. ,: '~~ ~;~:\';'';\): ~:l~;. 1:~~~;: hb'~\::n';~~·;, t~:~\ {~, ,;;'· ~;·. \: ~::;: \'~)l::l~ 
('~d~io:·r:ia. \Vith :-:;:x: ~ll F<)it (}:\.1 ;,,,.;~; h:,;· .1 ~'1:~-.:q~·{:_ttc~ C;cn:·;~·:· 

l·.:dih::rg. LE., '-i<i. 

1

06 Walter H_ 'Nheeler 
\'Vith1.n. ~\L:tlBt .. :?._J;•}1i~ ·v; .. :; h.=::.:e, $.a the n~:r~;,_~;.1 ·:)f \Vo.lt:;:· }{ 

;~,:;,::t \~'~~· g'::~-J~~:·;~~:t t~>(· ~::.lr::.'';, ~~ ::,~~~,.:~~;;:.e;;! 11 ;:~,,.;;;:r;;,:,~:) r~,-; ;:;, ~~,~ ~l 
k~{t high sd~t:·.Jl., ~\·1r·. \-\/hr:ek,r h~:d be~:Jn ~~-:.:·rk:ng {;,:-; a n·:en:.her 
o1: a. log-ging <.·on·:_pany Dur.~n;< hi:-; ~.utnrncr -..·;:,c~t1ot·:~. h~: ;;;h:nt 

hi~ tin~e in GlH- not·thern v.~oo•is --..;~'bt~n~ h~; "\\'01·k~:d. it! h<>th t}:(: .ln12·~ 
-~·ing ~nd ;.niHing· ·:h~J«trfrn(:r~t~. :.-:f t.hjs 3~1.dt:.str_y.. \{r. \·\/}:('el-:·:;~ ~ 

~';~i't'.:~; :1::7;~;,' :;::ic1,;~~:_,;;~:' }~;:~;~~-,;:~~~~~, ;.;.~~r a~~;\,~:~~~;~\:-~::;':;)~· ,;l:;,jl:.r~~· 
R<>.j:unatior:. S<":r·vin· in l\t-w \l:c:.:cr> in:-.t~;;d ot rnura:Eg· ''"' tk· 
r:·u;~-'('fS·l~)' {:.Yf his :;.t!phonv~r~: y~:.:~vr. The fuHo-...;o,:in;{ y::::::.r h<~ f(;t:_trned. 
~o ~h•:: l.Tnlve~·:·~Jt_:.:· :u:d conti.nt:.ed h~;-:; :~HHhe~; tlr:ti1 l.1f: gra;.~nah:.J. a:. 
~~ lr:in!n,'{ r:ngin<:t .. L 

:\ t':.u gradll~:ttion, \f r. \Vl·:c:det· vv<:~lt dir<':.:tl.\i to Det·:'..-.~r, C(•k> .. 
~n ~earch ;;f a j;:~h. \V1thin tbr:;_:e flays a-fte_:.:- h~~ arrivd; h~; };;;.:.1 
c·htained a .foh a-:: thf dh-'t~,;nr: :.ni.nlng t:ngi11ccr for th~·: Cold;adn 
Fnc1 and h·or; <~ornpan_v /)._fter <i .rear in this ~:apacitr h~ ·iefr. 
f<n· {)Jd S1c:<ico a.~ th::' chief cng_in"':·er fo·r the :\xH(:rican S;nddr:;; 
at;d Sc(·uritie:: (~:.-:n:q,;i.ny in {:h~u gr: of the n:.optr.:ing nf :~iJ.v~:r <ind 
kad m:r::;;; wh~r.h l(~l _v<:tr::; before had k;::;; m.ined by Sp;;,t:::=J; 
~H.h·(;nt1Jrers. ).fr, \-\/ht~e1::;r soor~ decidf:d tl:~:t ();d :rv1:;x_~co 5s ri<: 
pl.af.~: f•}r th(: yo:.H1f~ en>[.lt1<:<:r :;o he left h~ rt:~urn to the U. S. "{ r: 
:1 shDrt ti:nf: he ha~l obt~~.ined .~ joh as th<: a~.::.i~tant con~trt~ct5on 
<;r:gi.n:·;:~:· for :~·--~ 1 );:: w~on Fud C(.otnp;;.n_y~ :::. ~;1.~hsidi"2.1)· of. th~: 

Ph<~l.p~- {) .. ;dgc ('ornpany. :Fie b;:~;,:.ar:-Je tlH: (hi(;f. tr.:gi-r.:'.:~e-e-r ur: this 
1J.i"Gject -..,vhr:r: his ~~uptrio:.:- 1.(:-fL Tl1.L kft h;rn ~f: t:harg~· of tJt<: 
.Jc~!gning ::n.d con~tn:wtion of a nc~.;,' '.~nking p1anL \V.·!"H~n he h:1d 
\in:;;h::d thi;, joh, h:-: rd.\H!lCd w fkm·;,r, C(ok>., wh::n: ht' :3.1ld t'N(; 
;i~-::or1~th"'~' f:~tah15shf.~i ~rn :-;nf:~.1neering- ;::r:;l r.~!i-::tr<t(tlng· Sf:Y\·!f:'e. 

:\ ·>t···:· ·i--.··Jr v<.'"l<" he t•·ok ><'·cr if,,, ""tire in•<oin<."" •!xo<-.rt:rl tl'·-· 
:~~o~r:~:~ac·t~·l:~g l;'..{;'t, ,_,and t;~~-n~-f:;·!:$":"::1 hj·~ ~f~icc-~ ~~(~~-- r-...r;;~~~:::~~poli".s~ -~i~-;(~;~ 
t.h.:d. tirue hj.s h:.~~.iness h~t.~ e:-..:·pandt•l ye:·y ~-;~]>i·:Hy. l-Tis a~·.r::·:r:­
pl1~hrr:r~nb ar<~ !nany ~ prdbabiy hi:-; n;:__·:~t th)t~hk ;;1 :.h.:.:; :i;·~~a i.;, 
th~<t uf th:: dc;.i:=,:n f:J:· iL;: For-t. Snellit;~ .\1<:-ndot;:-, Hdd;,:.c. Wit.!-:!;: 
: h( ta '-'t y<":~u· :-..Jr. \Vlu:·t·l.r:r h~::~ do::~igr:t>.l J X larx<~ buDding:., thl·(·::J~1; .. 
•.::tH th<:: \_'_ S . 

. \t th<? pr(·su:t 1·:n-:r~ }..! r. v,:h<::::kr is hn>:y Jra.>v;np: t!P pian< fr.,· ;J 

~~2.Ji{l(f,0(;0 };;5_k~:ry in Cin;.:.i·nr:at;:· C~hin. ;J 10- st:.:•ry dt·partr:.tcnt. :~!or::· 
i:1 L}<":nver} (\>1:::.~ and. a 2.(;(~)/3'00--he.shd 5;_-:--~~r:~::y $;{ C:::_p~~d~, 

\1 y!"Ci!l Lt:~l:<~, :E. E.... fnrn-:<~_dy <~!! ir:::-,trnc1";y: a:· ~he -,- ·r:iv!·:r::.i~y 

/:,,l'~;,:::;~':;;~t:',',/' l-'.;';:~~r~;.~~i tl;~~n~:~;;~~;.~;t;~:' ,;-::~y:~.';,:,';~'\'fi:.',t,\~i,~; cf>'~ 
S~;~y1l;;~y C. l-1"t:D:n;~n) _:\l:n·:: E .. engir::;<:-r -f:::r if:e Non.h:·:rYl :\··.:~a-

1~(·il (t">rnpa~i.Y oi" i.ng1~:wc-:ud} <~~difornJ.a, ~.,;.:~h t:·la.r::.:t~d h} :"f ~t!r:{:·!"t: 
1\.~~ut.t:r .::~ F1:_~:- H.i'.:t:r} ::\.1:s~.o:x:~. 

Ev~:n:H 1\~~j: Taipa!•::. :... ' i·~ "VC·rking· v\,·"th the Ati;}-~ }?(:\~;d(•) 
C<:>Ell)any at th<; C:i;;.nt l):sision. (;j;;.nt, (;;h)mr:i;L 



The nard of Avon was right ahout 
the rose-its name is unimportant. 
But if he\l had anything to do with 
naming telephone exehanges, he'd 
have learned a lot! 

Names must he easy to pronounce 
and transmit·····n:mst not look. or sound 
like other exchange lHlntes-must not 
use the san:w dial finger spaN~s. 

Take MUIR and OTIS, for ex-

ample, Find-except they dial alike! 
For the first two letters of each ap~ 
pear in the same finger spaces on the 
dial. 

Often humlreds of names are li.sted, 
studied, disearded .before one .is 
found that meets aU re<ruirements. 
Sueh care .in every phase of HeU 
System work helps to make your 
telephone service the world's finest. 

Why not telephone home often? long Oi5tance rates to most 

points are lowest any night after 7 P, M. and all day Sunday. 

HiJ 
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Rollicking Fun 

THE UNIVERS.ITY THEATRE 
April 24, 25. 26, 28, 29 - 8:30 p.m. 

Just As Sure 
As You like 
STYLE You'll 

Like 

q?QdttiltJ' 

TOPPERS 
AT $2500 
Covert~ Tweed 

Camet Hair and 
Whipcord fabrics 

Sn~~ok o peok at 
"Covert Shortee" 
as illu:>!roted. 
Come in ond see 
the "Top" topcoat 
~:tyLng::> d tbe 
y"ectr ;~;~~e p~t-: 
tmn cmd moctel 
oriqi.nc:.lity ····· yes, 
corne ·tn or:d :::ee 
the toppen; that 
v·.tere rneant for 
you .. 

90-Day Charq~ 
Accounts !nvHed 

TAILORS AND CLOTHIERS 
~~0 l'djWI..U<'I' AVIli'<UI! 

?!l,.:.~.-.-t··t.~ . )ll-......-

TIJ E. E. 

By John Lambert, E.E. '41 and 

Charles Scott, E.E. '41 

"llr f{E E1ec.rri<~;J.l Fngineerir;g buiklir:g will go w hukhea.ru:d. 
ly :;\': di;.r,h:- <.dl<:n :.b<:' H:·h nienni;;l Ekctri<:al d;·)W op<:U'· 
at 7 ~30 1L;~-1. ::v1 ay 2. ~i'h(: ~J~D--.:~~ is de~,Jgr: .. :::d to ~r~:.f::'"f::=.t 

p:':::,p1::: nf an :;,g·:::~-~ :.<'> h:-: ir:::.t.ra<.".ti.v:·: a~ ,,,.,.·eH a.~ entertainir:.g. :::.t!;1 
t!; den:(;.:.bt.:.~at~·: ;~ f.(:v,r c,£ the Hnlirnit:::d :~J.~plif.·a.t$or:~ cd ~Jr:c~.-6~:it.;, 
in t!10d<:.rn hi e. 

t\f f~rngr:rnent~ ;~~·i1J he n:ad~: thi:-; y~~ar :fo..)t t"!·1nn.~ ::~n;c$e:tt };at·:di~n~ 
o-f the· c-rc-v.~d~. ~.o tf:at '"j..H:~r.t~t<"J:::~ r;ta.Y· ~nove ~dong a:-: fa,.:..;t a:; thf:) .. 
!ike ~u:d :::f:(: aU ~;f !h~: exh1bits.. 

·ro tnt·et ir:.C'r:::a.~ing df:rr:and.-~. an jt·:1prc~-..--t~d ;_H;r:-;or~alit? t:·:i~t~::::· 
has b!~<;n df:'•t<:·~r}ped. A .. serit~·:; c•f regcr::::r;::.:.<">r;:;~ <"J:;::d.lat(!fS, a~id 
:.1.rv<:rtrx~ at~ai;. .. .t~(: tht per:-:onat ·cnagr:.::~tisrrt. ex;jtat~c·n~ 8r~:l =-~<:-r:.:;:~·:~·~ 

~:::l~l);::~;~::::l::t~;j;};t.:~T~~l~~::.i;;~~l ~1!f:;~i:~{i~~~<_::a1£~:~;;~~('p;.~zi;~;,.~l~;;; 
a. \; inn.i::: S<·.h;.n:dtz .... ;~ 1\tr. ::\1!h~.lt1:'~~toa~t ..... a 1!DtGlti;..oJ I-L~iri::--:·~·~ 
_h.-,:'~~: (t";r:.1~·= Jn and hav~~ your hfJrn·:one~ <tnaJy~~(~d! 

()!l~~- (>f (bf;' F.,F ... :"'Jf~nir}r:~ has b:1~h a fref_p.~f~r:.;:.y~.a·:odnla~i::.~-;1 radi::~ 
S('t, ~1.nd rhr ,;f,l1f:ier:cy <'>f thi:-; n_F;dn}at!on :;)·'~h:r:J ·.v~D br <~:::r;:.r:·::~·· 
~-tro..t:":d... In the 1H::~r future ·~e:.:era1 Jc~·.:al radiG ·..:t:H.ion~ ~.,viH :-;tar:· 
tr:wo;milting f n:quen::y .. mx .... bl:rkd :-iwn<Jb, :;inc<· lh1:: mt·thod ;, 
practiraHy nohe· fn~c. Sho">,; .... ·-.•i·~i.tots "\\'ill he p.axtica1a.rly hlte::~ 
t·>tul in th:s c'<id:it. 

/\ ~n:aH aHtorn~;biie, .. >:nu-uH~·,} entirei_~.; ny radie-ope::atf:d .::<~ · 

t~lYS~ ]_:; be~:ng_ _ ;:;-:.J.lt. hy ~.tt~d-:~r:.h .. and -:.~. kr;(Y.,;·..-r~. ~;.; "the: ~a.: \~·i~~~ 
tl:<' lngh ;. (), ,·\ louk at thJs rn:-sr.>tf:··C<">ntrwhA Ythc:r: W\:l 
a.h•n(: be y,~<.-..-:th the· dir::tt" that ~1d.n1.ih yoH tG t~·:e. er:.tire s!:~P'-"l; 

_.)..n appara:.:.~~, ·~:.:.t~;,:.es~o-: t<> the: ever ... pc~;H .. dar "k1sson1<:t::.T r}:. 
f(·~n1"}{·f ::.ho">;v·~. -.vjtl balance C<'Jnt.:ict j~otenti~l.l::. aga..in;:;t resisti-... .. ~: n::-: · 
r;~r:nt~. ~,d.l~:n (~B(: of t.h(: fairer ~cs. _parta..k(:~ of 1a.bia.1 co.:.nnn:n.icm 
··.xith :i n·,{:n:};<:-r d.f 1he rn:.:r(:: nr~fair sc:c fl<:T(:' is yo:.1r cha.nc(:. 
girlo;, to find out :in;.t how rrvmy r.ity blo<:ks co,l!d be 1if;ht.td 

~,·~~'~:.le ~~:~~:·i;;:(.:-;~~~te~~j:~~-C~a~irr;::lio~~~<: (;~~~) \:~t;~'~<~~~~'~l";ll~;:;:~"~~~~. 
:·onnd· trip ':cket t.,-, Z,·lirmr:<w<•li;. 

f>t~rno~~Jst.ratj::·~·n·; of th~~ ~tnJl::<:>~<:opt~ v,.-ili bt~ held at sp~::c~fH~i.~ .~n·· 

!~;-.~~:;;· ~~;,:\;,i;;a~'l;~;;~:;:;~~~~s.'' ,::~';,·;. :{;~;;:':i~:;:~f~:h::~~.~l;< ;;;.l;:·xl~~~o~; 
~~'~':.;~"; t t;:- ~~~t:~~d i;:;~ r~;~(~;,~:n';t.,i:~!;n~i:l~;~~n;\~~o~!:~;;;·it :,~~ tl~,·h ;;;~ 1';; p~:;:;; 
of th:: nJoti(··n, the ohj,:d <><ill <tPf"::ar ~'' ;.!·;md ,;:ilL 

T\V•.>·~tnd~-~~};;;.H~tr:jtiiot: volt~ jnrnping a gap i~ old :-;tuff to rn')~.t 
·:)i u·::. hy ~·:o's. :-;D th:: ·dt:ctr.i.c.a1 t·agint-:~:r~; ~~":'"{~ go!n;;· b:: ~dd s<>t:·lt: 
n~~\r tricks ..,..,.;th th~~ir· ::.uper-jHIC't· this yeax. /~'" high.yolta;;t:, hj~~h-~ 

;,~:~~:.:::::~~;:,!:; h :~,~,,;~:-I;, db<~) /'~~;~l t~·.~:~. ,1:1 i ~L,~f;·1:t:: ~~':!.~) Sv.~}'~;g~:i~l 
~~{:~:;1;h;,n,:~~~~~;;~·1~~~e:.~.h~::~~~\~.tt!:,~::t i~ ~:;~,.;:;"~~ti::t~~~;~; ~'hair. ;,.:;d 

Ffere:.~ J:., y-o:.1: fhanc<: t<'J :;et~ tele\'i:;icn ia ~~ctn.=d opera:jc·t!, /\ 

~~~;';' <' ;·,;~~,~'r: ~~-,~; ,:;;c~:"';:: v ~::~ \~~e w;i:\h}ti~;y n;~;},a~'~l"t~~~l ~~1 i1ti~ ;>:·;~~:~:::\~; 
<:quipmn:t. 

T'he~~~ ;~re oElY a fr:v .. • of tl;e n"Ia .. ny t.hir:.~~:; t<: be s<:er:. ~r:.k: 
"fr~tn· HoPr':' of t:"tt~ eiectri(:ai :';!lf~1neerit1X building ',;viH be ft-:.H fJf 

e:-:...hih!t.~ of fhtnrcsct~r:t lighting~ itn'f.:Tted ~-pecch, ~;inging a.:..T·-13:;-ht~; 

:;;~~;;~::~ (> ~~~:~:::~:~~ ,: 3~,~';:::;~;~ ~~:;;·:~~;E:~r:~~.l,::~:;,~;{;:.T!~~~~:,::n;;~:l~~ 



Engineers/ 
/)(J - 1 

By Dale Drinkwater. General Chairman 

The 194.1 Engine~rs' Day commitl<;e cho.\rm~n .. r nr:: 194] n'kb:·a:i(·ll d F:lgir:vor>.' nay .. ,,l rri:.by :.m<~ 
;~;~;~~:~;~>~ n~;i~:\, 1 1:'h,~·~.~·, ,/,~:y ~~':11 d;;i': .·,·:~::H,'"r K/,':: ·:: "r·l~1;: 2f~~~·; 

·wdl b!: :.bt~d {{)f Gp{~r: hoqse than t'\"t·:r hefo.)rt·: ~1-r:d ;;:, n::·..,: ..... e"'.•:':r;t 

ha~. b::~t:J a.dded to t}:r: :.:n~.tornary pro~rr;Hu. 
'Th::· i:n·:(n:ati.::r:-1 ln !he 19·+1 prngr;;xn l::. ~~ b(•v,·:.in:.:~ tc:!Jrnarnn:t, 

~shj::-h i:-:. ;dreadv un(k! v-.:a.v. T't'atr::~ h~.V(: bc(:r! org~u--.:if:~:~J v,·h;c}: 
art !'t!;~df :.1;J u.£ rTflt'H in OH(: ;lt·part:Y:ent. A prel;f.nir:~;~~.Y l~·nntarnt~r:t 
het-..:~·f:i":D l(::=:nls ~t; ilh: :~antr: d':'partHH;fil i~. bci;tg: he1d. to d:~rennint· 
11:<: high <:con:r~. 'J'hese men .,, .. jg r:·,;;k<: :_q; thr: t<·an ;; h~d·: ·will 
hat;.h:· . .f(:r :hf: dr:r>~:·ttYH:ntal tror·hy. ··rht hi;;h s;.:.:.;r(·r.s ~n t.ht·: 
t~.->~_P:n~nn(:.nt \'.'ill rt·~·.::~lve indlyiJu~~l a.v . .tz.td:~. 

hid;Jy, \l;;.y 16 will he the f:r>t day that .kst.i-,•i!ie:.- begin, in 
t{;~; n-;,>r!·ting t.h(: up::r;ing and kni.~·};tj~1g Ct:"!:t::nlonii:::;_ \'.-·i1l h<~ 1s,:·!d; 
at IK:on, th: par;;.(k; in the :dten:oon, :.he dam.aBt; :m-.l h-om 
2 :30 t<> W :00 p.m., :he np~;·.n hr>n,.e. Fidd ew:nt;. <vilJ bc: }wid 
Satnrcby n;<)rn1ng and aftf~rr:.r~o;lf <1~:td th~~ b:av,r_l $:1 rJ:{· ;;:~r("­
YJing. 

0, .. 1. '1·11 .. tH·· v<:c<~· w'll f, ··• (Cl~ aflai:-. E".hibi:s v,-.~ll ~_,,. 

~.{!._; \~~;~ .. Jn.! ~~a~~=~\ n~l;~r}·, !Itt:.(;;~!-.- .. 5 t~~t~f:·~ '!j:}x;.ratory~ .:\·i '~'~haB~Cll I·:n · 
g;.E('(·ri;.lg. E1tctrlcal J'~!~g)nccring·~ r\.1 a in ~Engineering, Eng·inC(T;.t:g 
F.xpcrin:ent. Chem.i>tly, a:1d \:tine> h>Jildir:g", Phy,:ic::: fur t.hi: f:r·<t 
tin1e. (}pf:n hou~;(: _i~; our Gpp-:;rhs:.l~t.y t;; shr .. v,· o:H· p~\rt:r:t~. fr!<~r.:.d~. 
:w·l !bt· t:·en('l·;;.l pnbh: th<: w-:;rk v;e d•) in the lnstit'-ltt, 

Th; d:::n.;<:nt (r,l ·,mnht<:) will bf, hdd in th<? t<::l.~E k•\lr(>e<m 
of tht· ·ul~iPn. I)ancjng ..,~,·iH hf dor~::· t.::: rrcordul r.r.:.n:~Jc. ln 
c_:r:.ler :o m~\l.;;;' the dat::iant truly an Olg-in<?t'l"'' d;m<:e. all !:BUm: 
l.:::d<kr< will be ~\dmitkd fru:. 

Thr: ~-n~~in G.un;HJS eng-i;a::(:r~ v.:i11 tr-y to :.:.aptnre ~h::·. dj;;.rnnr:dhaU 
troph:v t}:at iJ:e !\g eng;~h:(:f ::. '\V('B ]a~:t yt·o.r aJ fit:ht day. Tfw 
~TGphy V/;3"5 _r:nt -:.1p iot· t};e fn·st tin1e };lst year_, ~\.r:d it Jc·(}k~ 
:_.._-~ tl-:::,ngh !he g;:~nH: lx:t•A<:en t.h:"~ r.lt)' sl~ckers Jnd th~: fan·:1 
h~J)":: l~. ~~h-,:·<v.ly ~! traditio::n. Th,~rc "'lviH h .. : o;h~:r diar.nrmdbaU 
ga.n"lt ~;, and Jot~. ~~f cont<:·st:; ;1Hd r::~<~es. Pri .. >:f:::-. gaJore v, .. _:_H ik: 
a.v\·a~-d!_:d ti! -...;o..·ir:net·s> and t·v~:ryhody ">A·d1 b::, servr:d _:·efrfsh·· 

.E.ng1r:::·tT< D·:-:y 'i'<"_d} \..,·ind 11p in gtand .f;,:~h~Gn at Ht~: };~·;n'.·"l 

3;·l tJ:t~ Jt':'Vl!:v redef:nr.::ted Fb.nl(: Hof>rn oi th':· R~di:-:.~•-=n l-l"i·h~L 
Sv/;fty I~Hlck·.-on's orch~st.ra '.-VlU play. 

Tb• .. teai txit<::·ion of the :i!JC<:<:''S oi th(' 194J Fn:<it:·.:.:r/ De<·,· 
;viH h<: :.he ;•<>xticipa!ion in the \=ari:ms actiYilie,. !·;y the l<>y:;J 
rnt:tnb~:r~; of thf: f tah:rnity r,f St. Patr1ck1 :.vhieh io.:;~xe~ it np t~} 
yon~ f<~How~~, ·whetht~Y ot t!Ot our pr'::-•lirtlons hr:~:.(>tnc re:--::.llty. 

T PS MAKE CARS 
POSSIBLE-

Screw thr<?ads hold ·.;ital part5 tngeth<.<t'---- and 
r<lliabl;,, ac:cw:ate taps are n~eded 1.0 cut tha 
~<:rew threads. 

75 year~ of experiem·e of the largegt smal!. t<x>l 

rr.li.mufa•:tute< in the w>:>rld are back of every tap 
•,dlich can:i<:s the "G.T,D. Gr<:enfield'' tradel'!'ll?t'k 
This experi;,w:e ha~ made "Greersneld" sm8H 
touls th<l choic<? of nnt only automobile manu­
fa•:tut"ers hut m<>tal v.>orl;:ing pltmts of all hnd~. 

GREENfiElD TAP & Dif CORPORATION 
GltUNfiUn, M>\55, 
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Tech News 
Tau Hda I'i informally initiated 16 rnnnbn., (>n Tuesdo:y, :\fH·.i.l 

10, in ''l<" >P<'•'}'~l'ic·il ··w•;l""''·irw ''a'•enl ,:]np The initi:J.\i::; 
'N<?rf:: (~h~:tr. -·i:~:j;}{!~~:H ... I~.·r:;}:~ .. ~:.~ . ~~ elm~n~ v~;~~;(;· H 3.B;;•.)n, J ~;hn 
Elliott, El.to.a .Ja::ol_,-;<_>r:, Arthur Di.t:nk;rt, F;<Jl>::rt Eustis, R<Llpi: 
Dnty, \Viky Sonl:a, Jolw Di.ttfach, Ho!.crt N. h:terson. A :thur 
D. Brkkmal:, Rubnt Livin;;.:;trm, Edw<:.rd Cisek, \\'<dtu Sar:;,enl, 
and Cl:;_n:nce ~dmltz. . 

Dr. To.m•;ic<:k, in~.t:·ucbr or choni;:try at St. Thm!LlS (\,Heg·<:, 
wi!! Ulk on "Patent :>v.!edicim:s" ;;t tho.; medin:;, <>i' the I\LS.CS. 
<.>n 'ftl<:'~<hy, April 22. The nw<?l;n~~ will h<::g.in ''t 'l :45 i!l n:o)rH 

32.S of t};t· Ch<;n~l~.try b.ni1,iing. Ek·ct1on of oftj<_~e:::.,. for the ;,:.c:rnlng 
yt·:l.r wil1 al::n be hdd, and rdrt;.i:me.nts v<i1l 1><' 'Wrvt:d. 

On Sunday, March 31. one of the w<.1rld's greatest 
scientists died. He was Dr. Herbert Freundlit.h, disti.n­
gu.i.shed service professor. of co1Ioidal chemistry, and the 
foremost .man in his field. Although Dr. FrenndE~:h had 
only beeu with the University for four years, he ·.vas we11 
known in the department and well. liked by everyone 
who knew him. 

Dtlring most of his life, Dr, Freundlich lived and worked 
in Germany. He had the privilege, in his student days, 
of bdng a pupil of Wilhelm Ostwald. another great chem­
ist, Dr. Freundlich did much of the pioneering work 
in the speda.l fields of colloid chemistry, such a:; the appl.i­
ca.Hon •Of ulu·a· sonks to colloid ch·.<mistr.y, the precipita­
tion of soh Rnd g·els, and coagulation. He has wr.itten 
!l.everal books and among thern the one which is recognized 
as the most important book <>n colloids, Co.pilla.-y Chem­
idry. He had published over 200 papers. 

During the H yean; prior to 1933, he was an associate 
director of the Kaiser Wilhelm Institute. He resig-ned in 
1933, disagreeing wi.th tbe Nazis, and became a research 
professor at University College, London. In 1937, he came 
tc• Minnesota. Dr. Freundlich received one of the grea.test 
honors accorded to scientists last year when he wa;; ma.de 
a fellow of the Royal Society of London, This honm is 
rarely accorded to a foreigner. 

To thos-e of us in chemistry who knew him, he was 
friend.ly, helpful. and easy to approach. Dr, Frenndlkh's 
passing has created il place which will not easily be filled. 

'Il:e )\ .. S,C.E. \-Vdl cah:r a di:;nnondbaH ~cant 1n the intra-· 
mural tonrnarn,::lt Tnt<:n::"ihl ~:ivil en;dnn·r;: s1wuU cc-.nta.ct 
Prt~x.v Hob :t-.Jystron1 as ~t!OH a~ po,·.~;ib1(-. 'The :;~)c~r:tv l~. ~d~.o 
pb;mhw ~\ munbt:~ of phn! insp::<:tic.;; trips for sprlni qnarter. 

B<:ans ,,ve.r~~ st-rYed h.! ~n paid-up .n:ernhe.r:~ ~yf the .A.S.'rv; .F .. on 
Tuts(hy nigl:t, ;\pri1 8. at th<, Union. :t·Jumbc•r l u:krt:.:.inr:r d thf 
<~\·t~ning· v•;a;;; Chad•:::-i F. Shoop, r~"r~.,-,f::s~lH' of st>::,~n1. :::~ng.i.t-:::~1':-ring~ 
v...-!;.:) ba;j·He-d n1.fX.h;3:~i<:~=d {:ngineers 1v.i.th ~1r: arnazing dJspL:y f>f 

rna:;.ic. 
Rec<:nt ad;litiun:: to the n:n::rnh•~:rship in thf: .i\.l?. A. ~:.rc C~il·· 

t·.,e;-t Fakk, K<:Pn<:th Cei~t. Geon;r: p,,a.r<<:>n, and .Harold Kci:;-~·­
::.on. 

Pnyf, John /v:kern1.an -::,hol,';f:d the ilrst r.not1c.:n plcture~ of the 
ll{'\V heJicr,ptf:r at ~he tncctinu· ~;.f tl:f~ I. .. ·\.t:.S. on 'vVednt~~d.:: \: :\.pril 
2. in tilt: rhunistry ~wdiwri;~m. H<C ;:ho :'.hmvr:d n:ot!o~: l'idnH::=. 
1.:~f the n':'v; })ou;?la:~ .DC ... 4 ax:d the l'i;cai·rn ant(>giro, 

en ::r.;),~;, ~~~;:m,:~ ~c ;~~\~m ~:::;·d:::.~::f l~~~'1 :::~:t!~:;~·i'~~--~ :;; ~-~:, ri;;~;~l;~~::~;: 
~,verf: ~nf:~t·~ Pi H;;;: ~oci::·ty at tl:!~.ir dinn('r :n,~e!.1n~~ <'>f·: ·:\.i ard~ 

~;b t:~;;~;;l:fi:J:;:~i~i:~~£:1 ,;1f·;:;,\:~~f:Il~:~;,f~if~~,:\l~: 
~.A~rnpan:;. 

"The g{··~:1et.y v<.1ted. t•J app:-OJ~r]atf: ~:_) HO f(•r the \lc(J;a.n:f·al ~~nd 
:\;~runauti;_:al l:~·ngitH~!~ring· bni;ding .£ Dn~}, 

TTENTION! 
HAVE YOUR RADIO SERVICED 

AT SIMMS HARDWARE 
We Will Set Your Radio for New Location 

of Radio Stations 
WE SERVICE ANY MAKE RADIO ANYWHERE 

SIMMS H.ARDW .ARE 
Gl. 1231 411 14th Ave, S. E. 

816 Hennepin Avenue-·- Minneapolis 

S'teciali.-::·irtq iJ: ! ial?~aN /)isht· .. "~~ 

Orders to Take Out- Br. 7373 

We Cater to Banquets and Private Parties 

IS E ENGINEERS 
E. H. MILLER Preserve Their Notes 

and Reports .1326 4th St. S.E.. 
M inM8fl€}llll. Minn 

Have MILLER 
:Bind ym;x w<:>rn books-SOc 

ancl up 

Not~s and Reports-20c: m• up 

Thames and Theses $LZ5 

TIRED of EATING 
the same old thing? 

Try <:>':H> ol our 

homeycooked lunches 
or dinners 

Complete Facilities 
for Group Luncheons 

Phcuf.! Gl. 1518 lor reservc.tionfl 

Pagoda Tea Room 
505 Washington Ave, S, E. 
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W u-r<muER roil::. l ri L you are a customer or 
" 1 l k~ I, ~ rr1ere y oo 1ng · you are anvays 

INelcorne lo visit us. Our front door is sym­
bolic o£ that friendly service which has n1ade 
otJr business grow constantly year after 
year. 

·v.; e ho:ve kept step, too, -vlith the dernands 
of a changing world through the additic•n of 
rnodern, high-speed n1achines ond through 
new strearnlined prodtJ.Ction methods. 

All our facilities in this complete publish­
ing and printing esiablishrnent are at your 
service--con l.ts for your next job whether 
·i~ V"·""'fe _....r "'n1r~·q l~]l {::_.1 • l._i W ~, • .l.lA, 

BRUCE PUBLISHING COMPANY 
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Alvin S. Cutler 
Professor of Railway Engineering 

By Richard Opland, C.E '43 

/\ veteran r:f the l!epart:.r:tr;t ~'~f. Ci· .. .-Jl Engin(~ering i::. .. \l\:1n S. 
Cutlet·) _prnics:-;or fYf r:J.dv .. -ay engineering-. St,Jckiiy ht:ilt \v~th a 
h'fisk f11;3Hntr an~l .3.. _1)\)\•\'frf·d) \-fJit.e, }'role~SO"f Cuth·t\ r<:t.if:fH 
h~::::ching ant~ opf:n~ntinckd f;..:.irnc~;s h;n·e \ ... 'GB th<~- re·;;p;;;~.::t c.f ·.~ver~; 
CL stndrnt. 

,'\ tntiv<:' Gf Pitt~.fnrd, Michigan, he ;<U(·nded Hifi-: .. hk liigh 
Sch<>ol ano.l llilh<h!e Cot\.:ge where lle ti)<.:L an :;:-t;. ::ourse. }-lt: 

later cunt; to the l)ni:vctsJty of J\{inne~(!f.3., ?.nd: <lf1er a h~:t<~k f.·f 
tl:r~<: ye~r-=- J."=·t~v•/e:~:l_ ~is js;n.i_or _and :~eni<"i!. year~. h~ y;nvlu~:tt'd .::~, a 
::n·d t·.:.lgmeer m .:YU::>. \\{u:e m >.<.:nool, h<: phy(·(! :x,;.ebail on :.lw 
~:ngine(:-rir:g cDHt;<e. n1;~~- in tiH~ day~ w·her: rj"afry ~v<b ~tror:g he· 
lw<."i'!l the <:<.>llr:ge-:. 

:\ man wiih a grr:a.! dt-a! <.:f practi,:;:l ::xpui<:1Kt i>. Fr,Jie,sor 
Cutkr; ·indcr:d it w<mld b!~ hard to name '"m(: l)'j''' of :-ail road 
t.~.ngineeritJg Wf>rk ~o!·vh1ch he hasn.1

t pur~tH:d at :~un1c tirnc ol· othf:r. 
Aft.er hi~ junir~r -.... ear at t!H~ l_Tnivcts~t\' 5 he 'Nas t·rnnl(;.';e.d hY thr: 
J'.Je"ft' York· Cn1tr~i Rai.iroad at T"oled;•_. {)hio! \Yhcr~•.: .f1c 'f';~t~s a~-­
::.igncd. to .lc:~-:at.ion a.t!·l hea'·<Y con:;tructio.H~ \V•J.rk. .r\ft,:·r g-rad:_l~H­
i.ng. h(: \vo::nt tn the E.ri~:; I-\.aan.-:,1fl in :;-..:re ...... · -~lork CJty \VfH::n: h~: 

worb:J in t.h(: chid engin::::r's r.fb:.e or:. brid;;e dc,~g.n an:.! bridgr 
({Jr:~.tn.K:tion. In 1907. Prof(:'\.O.r..,or c..::nt1er (:arne h2ck 1<• the Lnl­
vttsity o.:-; aB in~•tructf};:) and !ht:n:aftt~r ~>:)Jt!int~d hi.-; railroad ·~\·ork 
to the :,nmmers. ·with th::: \f:Bnl"apolis and Saint lA•ui> Railroa:l, 
h<: ·wa:-:, at difif:r<:nt thnesi a tn!~tnhtr t,f ~" ~:· .. s:·vf:y party, a resJ:J:":n:. 
t·ngjncc.r iH ·.:harg<; of v,,ork. and a, division engineer ·in char~::c <) f 
vale.ati:..:-n. Ccnstruction \rqrk nn yard 1~tyout~ and tbe e::ecu.c-n oi 
btid~t~-ykf:fJ!~ hinl busy ~ ... -hth~ he :;·a:; ___ v\·tth t~e C~r~rn'i Tnn_~k {~;_al{--
-:-f>;:o .. .:-1.>:: abo ;~.;;;.:- e~npk~y~·d hy ~n~:: t_-~ro.~;~t. ~-.lnrth~.r.n ;-1nd Nortnf:!T: 
P~i.ci.fic. I<ai1roads on , .. ;;.hw.tion. 

Studie:; t.h.::t an:: H1<>st interesting: to l)r•.)iessor Cnt!t·t a:r: tho:-:e 

:)~;~~'1 >,::~~i ,,;~','~ ;;~:mt',~:~;'i~L;~f <:,~;~:~-~·i'te!:'c~~',')'~;~ '~1;;;. (;r;::.: ·' ~:~;;~ r: c(,:;: 
J\.a1Jroad F~n~iaf:f:r:;~ ~-\s:-; .. ::cjatjt:rL He };a.~ al~o ::t::v1~d. Pn a -:~-:;nl~ 

;nittet~ oi the Soci.et:-,: for th~: Prcrnotion of I-:ngirH?tTirJg Fd:.v.:.a~ 
ti·.)n investigating !r3J~5.p{>rtatlon. T'he rearrar:g·!r;g :ind r<:C<)H· 

;;t>w.:li(•n of :Mir:n::::.wo!i>' r::ilroad i<,nr:ina{s w:<:i til,; o11hje<::. o> 
e.r~nnr:ittt:e \vurk. 1n \\'hich he t<)Ok part .for thl: ).finrwapolis Etj­
gin('ets' (1{;h, 

.. \ hig-h1ight of P.rof<·ssor (Hth·r's :-:.unrrner~; Js tJ:e at:nnaJ ~nrn-~ 
nJ.t~r r.arnp for ~.:.i\.-;1 tngn~•::~:r~- I-It has attf:nfit~d. cve::y cau!p sine!~ 
it~• 1nau~nratif>H in 19·;] ()nt of th(; !t:C6t ;;~h:r-cstin~r c-;;xnp·'. 11~: 
bt-l-;f~\-t''-'> v-.:~ts cnrH.hscted i11 1920 at Lake L:_t Croix on the Canadi~u; 
Hord~r. "fh•: party ~11.1d :.o n1ake thcij· -...ray tf.n·•)t1gh 7S rni1~·s ~-;f 
-.;..-iht ::onntry by ro;Fl att.J h~· pnrtage:; i_(> J~et thc-:r:. 

Pn.·f.~::-::;,;,)f Cnde_r thinks an 1dea1 ;.o,;ay of '"'Pt;nding ·--orne sp3.xe 
rnc::-r.;rnt~ is tinkering in a gaxdeH; ht ~pcnds quite· a JiHlc tinH· 
•m h;,; fl<Jwer gar:kn at home <!n.:·ing th<' >nrnmer. \'Vhu; he\ <:G! 

;1! h.i' cott:\~t' ;,:. Cas:; L~ke d.Hrin,~ ·.-;;.cati<)n;., hr: {;k(·s tr ;<~·::l:ng by 
<:.Hh:: t'.l rnu;;ing:~ of vari(··u·~ nr;{aBizati:.-:n~ c·f v\·hief: he i::.. ~ nH:ln­

b:::r. 

Rlght-Ae~ur~te!y 

$S%h!9 hcse t!f eyl· 
lndH ~!! No. 20 
Plein Gdndln9 
Ma¢!1ln~. 

Left-Gto~r fer re• 
tradobl11 huuH~g 
9€1~1' eff!d11ntly 
m1!1ed (>II No. 12 
Plo!n Mll!lnq M~· 
~:hint<, 

EFFICIENT AIRCRAFT PARTS PRODUCTION 
WITH MODERN BROWN & SHARPE MACHINES 

n~:S l:L ...... .1 

Writ-! f~r C~tal;,§. 
ll:own & S•orn•IIHey. Co. 
l'ro>l~<r.,;•, P.. !., \I.$.A. 

Use B & S equipment to obo 
tain the greatest return in 
productivity ond accuracy. 

111181111 ll SIIRRI!I 

STUDENTS .. ~ ~ Let's Make Friends 
~ ... 1(-:::-!y ::.1~.-::r:uto:.~1:1r~--rs ond 1oc·::::l n-:er..-;h;.:J;rts o.t·e­
(;He:in9 ~ht:-i: hjendship fo y:..--r:; in the pC,]/2:2. 

vi ;h::, Techno-Log. 

RE-.:;,·Jir~q ths~·!' c;d \'ertisE"~·::H:~rn:::. vdll h(~Jp io 
:;t.re::-1(-!'tber: this £ri:::nds};i.p be::::.:~n1::.e i~ ialniharv 
l.::es yc11 \'-tHh H.;er.ri. cn·:z.-1 -w-h(.H :bey },ov~: tc 
-:::!f;,r Y''·u. 

TR JAN 
HEADACHELESS 

SAFETY 
DYNAMITE 

the only sure protection from the 
ravages of Dynamite Sickness and 
Headaches 

Wlnona, Mi·r,~. 
53 M:~1.in Bt. 

S. R. BOWEN 
Mouufadutet's Di&tributor 
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f.::>:<<>>:<•>:<•>!:ll!:l:<:<l:S:>:<•>::<•>:<:S:<II!:t:<:>:<!•>ll•>ll<•!:<IW<I!:lll!!lll•>::<•>:ll>::ll>:lll!:l:<:t:<<:>:<•>>:<•>:<•>>:li>:H":t":!l:<•>:!,.,;,,,,,! 

::.-::::::·-----
-------------------····----------------- ···-------------- -"---::::::::::: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: :·:·:·:·-: ~; 

'''i 

~t~tiice iJ C«~ 

S tttJ- featu~e 
WE. CA:RRY A COMPLETE Ll NE 

OF 

Phon<>: Gl. 7777 

t \\ ts~ !~,~Ave.£ Apt 
g '·' ~-· nvdu5 you. 

• e:<cellen! tood 
e voried menu 
e cc.nqenid otrnosph;:,re 
0 r:;;cmono.bk price~~ 

Complete Dinners from 3 Oc 
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l.Ja\ U G 1-t! 
It's Humor 

By Ralph Hilt Ch,E, '41 

~-\ >.:ntspk; u.£ ~:ng1nt·t·r~; -...v:-~ ~:TH::v, .. •.){ hav(: a. rt{~ve! nl-;~thc:-d :·;{ 

'(;;·J,:~~;~;:~b~:;, \'~'e.:~j', ';h(·~:~·~:;(·,i~~~~~~ ;"fr~;\,o;~;;,~\l;' 1i;,\{,,:''/l~~:.,"~~~ 
•.:: a :~h:-nv ~ ;s.nd if it stanJ~~ on t·d~-~: ~herv ~t;iv hc~IT'~(:' and ~f~1~iy. 

SHADY VERSE 

The< s}l(l'dei! o! night were faUinq, 
When for a idss he oske<d het, 
She< N:mst have- answered "y.;;;" hecm.~se, 
The shades c~:rue d{!Wtl much ia.st.::r, 

Tr{:·n:\: ;.~.:hat h~~PP<T:ed. f:(; one of 1ast :;c·ar's Sf:n!or'": 
A hfr a h<:'Z.t~~d argnrnen.t ")Nith h.is y{."'HJ~g-!:r t!r({tht;r, t.he ~:kh·: 

one ~ought to prnv,:: hi~ f~oint. 

«l f>U.~.du t'> krHX~"\·· .• {lidn't I g<::. to th~ t.:niv~;:r>it;.:, :-;1up1d ::: 
:.;Y-:-es~ ;~nd yc,~l (an:.e b':.ck th:; ~.:rn.t: \Vay. 

'Tm going t~ 1ov~J you till lhe cows come home, 
darling." 

"Okuy. b•1t never mind pe:Hng ~he< c-alves in lhe 
meo.nti:m.e ... '·· 

They tell c:f the gtn who learned her virtues on her 
mother's knee. and her vices in other joints. (EditM's 
note: It's not always wise to quote professors' jt>kes, 
but this one seems harmless.) 

A~ we painfully found <:lUi ~ecently, money docs 
n{!l g-tow on ;;prees. 

Sign at ;.! bar: 
\Vives, if you dr\ve your old man to drink, drive 

hirn .in. here. 

:.'.~~:~-,,~~~,~~; ~~t1: 1 ~~;~~"~;',~;;r~.ili;i,~,;~;o~~;:3 ar:ic;~;;~;~:g <.;;in:ll:};~;y;~ 
ol(:f f.1.d j!h~fc \titn~::~;(>ta v\:as. 

_•\ ft,:.T Ii:~!(·_aing [:n· a v::h!!e. the gf.:n.tk·;n;tn ~;:?.id ('Ye~. ~~ ~~·r:::d. 
pk~:"::·: I\1i:ru;::~:-:c·t;~ ~'\ny t1nv:: yr<\! g,;t t1r;;:d <.'>[ thr: l_!ni~f:d St~tt·$: 
y:.·:u can ah\--a.y~; go h.-ick th~::f.:._~)> 

Height of ·optimism; A sen.k::r tt-y\n.g to borrow 
two dollar:; from 'urycme in the senior class after 
a field trip, 
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·i< 

May2-3 

E.E. Building Open 

Friday Evening 

and 

Saturday Afternoon 

and Evening 

• Over 100 entertaining and 
educational exhibits. 

• Radio-controlled car 

• Television 

• Lie-Detector 

• Frequency-modulated 
Radio 
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1/te 
"HIGH .. TENSION 

HOPH 

Friday~ May 2 

Union 

SEV OLSEN'S ORCHESTRA 
Dancing, lO to l 

Advance 85c-At Dance $LOO 

Ail dance tickets include 2 admissions 

to the Show, 



INTRODUCING 
._-,r·q· l · ' 'rL · · J :\!'>~' Cltan-r;nnn: .toe \V()fi<.-l s argest and i\ ny:st pow<:rfni inclustr;:JJ X-ray unit> p;~ck­

i:ng <l \)/aHop equiv.:tlent to f9c;)c~oo~ooo ·\vo:rth of 
r<tditnn, is now ::t wcrk in the General Eledric 
·planr at Schen,:ctady. 

Strongf:·r by· 6:J.) .. COC v·olts tha.n others in its 
class;. r.h.t~ l)C..Y..JO~C·DO-volt rnunster cli1).s dov.;n to 
twG minutes the old record of >ln hour to 
take :t pictt:re thrr;ugh four inclws of steel. 

_The rn_achine is hmlstxl ~n a spu:·ial, ht:iiding>.. 
With L}-··1DCh concn::r.e V>:tlJs f·lns 12 llH.:tKS uf 
exte::inr brick tu d)S(>.rb st:r;w radlatinns. :\nother 
q{•··rruavd t:,r Y.rT'\' tcci-tn.;r.;.\'1" is d1e X .. •--:v 
~~r::;~, ,;W"l~·t> , .. ;·t~,-h':_ "·,.~··tl·-1:~;. ·(·~s·-'· \,.:,r., (~)-, ~~-.. 
• A. ·.: . ~ .• ) ... •• •• . {.i. ......... .::~ ...... .::(... -..~_, ... ~ . .~.. ...... ..... l1 ... _, 

w:·i'>t "'''l'l'·v ;, .. ,, ') "'Y·:ti! n)',_,,..,.~ "t'' 1!l1''vr){",>.;>-';1 ''( .. >"·>v . ... ' ....... {_._ .. / ... l.::, ' . ·:'>.o . ~, .1 t. ....... '-·"~ ........ .. ...... ..... r ... ,roJ. .... lo.. ~ Q.. ~" 

i~LrL This, when (kvdnpui at thr: end of th<~ d?,y, 
w!l! sh(;\v np any scl.ttered X-rad.iation to vthich 
th<.' wearer tnav h<w<: heen ktrmfuUy expus::d.. 

SCRAMg OXID£Sl 

'vn F~' 'l ll;<",l·:-vo'•··lP"-' , .. d,k fails t':.or•·'s :-}l" I • ·" ..• ! ., ~ _.;:":~}' ···'- ·'· ::"'..._.. .,_ o; .J . ,. '- ~ _!.._-.,... ..._, '· •·• ..... 

I dc\~il tn pa\~ .. L.-1gh ts ~~o r_;ut > bre<l k ers bl-:)\V .. 
nl···>·11 t'f'"'l.(lll ]> ... ; el•:t:·,,r .. •o 'l·\,l:t •·n··:t~·JS;<">'"' l'"'l·ll.l"''! t .... .... t. _ ... •. . •.•. } ..... "> ~-t'>• ...... ~·· ............ ~ .. ) ~- .. ) .... '· •. .o.i ..... ::::: (.,)'. 

.t\lost cabl.e tr<.)uhks •u·,~ C[t1.i."(·:d by :noistlH(~, which 

G NE A 

su-:p~; w through ;3. break in the waterprnnf !lead 
sheath) covt·.rin._}!.· .. 

Oxides are ie;d o:heath's Enc~mv No. L Tlt(·v are 
born v;:hen the c;l.hk i:s being nw;le; i.e., ·whet; the 
lead ·pres.s is 1:n.::ing c11<3..rge(L ·J"he iei.td is the:n 
moi.ten and ha~; it:-; greatest atf.nity L·r oxyw:rt. 

General Fkctr·ic t:ttgincer:' have soived this 
problem ·with the n<::w "nouic-swirl" precess . .! n 
ch:: rging the lead pres:;, ?,lW oxides present are 
C<>ikctcd, swirled to the Cr?llter of rhe molten k:u:i, 
pulled to tlw sur{;;cr:, nnd scooped o!T -,vith a 
hdk:. The nozzk-··· the secret nf ttH·: whole process 
...... ,ra,.; '1"'·v····lo:·w,..l :\1-t'1 t)'!f·e··•Jj·;--.• -1 1-)'' ,, ''l"·'l/t.t·:.•,-, r;·t·· ..... u .... ....... ;: ...... J . ... o,J ..t·' ...... , .•.\), ·-·:" .. :t. ::' .. ~-! .y. ...... . 

th<:; G-E Test (\>urse, C,:\. Piercy, Ohin S::att\ '16. 

TO TH£ RESCUE 
l.l THEN J\Iother N <Hure goes berserk, and 
V V '<Vhole t.<rwns are cut off from electric power, 

that's >vhen rep;l.ir crews go inw sudden actwn 
to :tind the bred;;: and fix it. 

In the pa.~t power companies have had trans­
formers mounted on sm,tU traikrs t() he rushed to 
!u;:ar.ion to re:sron.: pow,;r. Now Gen(·r:1l Electric 
h<ts announC('d ~' compktdy· fae:::o;-y .. built IClOO­

k va nwbile s·ubtation, first of its type. 
This unit. m(>tmtcd un a huge tt<tiler> can he 

tnwed <tlr;ng ~" +o n;iles an h~.Hlr. lt can take 
pow<~r from high~vnlr:age lines of almost any 
vol rage and transf~>rm i~ to s_ervi_ce '-~~lues. \Vh~'n 
an uuta!!e occur:'. the sut>statlnn ls whtzz<::d to the 
spot:, p;~ked, gr;runded, and. tied in. ! t can also 
be used to by .. o;tss n~ftnlar suhst>Hions durin!T 
r<"n·'ll. :·A f'l' 1"11''-l·l:;.,_ .. ., '' .,,,..,,~· "'"<·,·rk (J.:' ·'.!J'·'·,·r:l r·:,,·j·rt.'c: 

"-'t"l . • () ·-' Q.. }.t .. {~.!-\.,_._........... ,v ....... ~.. ·~ ....... { .;:..... r_:..:_,_" ~. 

Company> Scht~nectady, N. Y . 

EL CTRIC 





"PIPING" 
Mearas to a. 

Power Man! 

To n:H)St people~ "{opiping .. ~ con'...~ey:; noth·· 
ing more dnm:rtJC th:m <xdinary straight 
pip;? used in heating ;md plumbing, 

But .not tc a power engHE?er ! He thinks 
in te::n;.s of co1npJe:< t;u.p~~.r··p;.p;.ng syt;t:t:nls 

eDgineered to handle st:;:m: ;Jt thous;Jnds 

of pounJs pres3ure ... of spei?Jd-allo}' 
rubing ±:;.bricat~.J to p~~rt."cnn exacting 
..::hcrni..:al proc<::~ses on D- laxge sc:!le! 

YVhen such system:; ;:re required 
tod:ry~ k:adlng ene:ineers prcf~:r to --~g:~\;e 

the pl:im: to ()rinrdl." Pioneen; of pre· 

cunc::e.ly interpret hyouts into meu! ... 
prdabricat~: eomrk:te systelnS in Grinne.!l's 
fully/equipped :;hops ... <tnd :;hip pre·test:;d 
suh-ass~?rnbhcs that c:tn ·be en~·c.te.d '\;\n:r:b a. 
rnin:inYun1 of tin:e--con&u1x1ing field \.Vork. 

Super/pipe p(ditbricttion_ is but one 
nf rn,~n~; (3n:::neil ~'-!ervices. Others inch:..ie: 
;rutmnatic sprinkler fire pwtectian, Ther· 
:r:.oher unit he::tior'i, Amco inJustrial hu:ni/ 
d:Eer~, pipe f.ini:)g;: and pip:? b2.ng?.rs, 
Grinnell (}.;.,, Inc, Executive Office:;, 
Pro'<·idence, Rhode bhnd, 

GRINNELL 
WHH!i<Y&!It PIPING IS lltVO&VIJ) 

Gri-!Ut'.!f! c~mp.:m::~ Inc~ ~ G:in~ .. :1f Comj>.:IS·Vf of the 

P~r,:;ifi.:~ ~ Gri~:n<-ll C<.,mt~»::>· (•f (;.:;n<{dlt_. Ltd~ fl 

Ge:,1-!)"(ll Fi1·<~ }~xtin:;:~~{hc-r C<.cmj><'l1"J:t ~ .4men~.:«n 

J-Icistet(tug Corr}(.liHs,-y ~ C<.:l:w·d~i~< /">1.-sff.:a.'bl!J C.:Jsfi»t~Y 

Cm·p&ation "' '.fl,<? O::!:tdiJ M~!l(.·(:r~1~ l:im Co .. t Ud .. 



THE C~emZ:rt'}/ Of' niE 

Anlong life's 0 blgn ffifHl':tTct:t~ fc~· 
nw.<pare \v·ith dH: joy of stepping 
imo a hrand-new home: F~:rninine 
he-A.rts flutter with exdtcment-m;:s­
~·uline he~trr.s swdi with p1·ide. And 
well rlH:y may with roll the betwr­
m<=nt;; t-mih into th<= home of r.oday! 

If you are one of the 2 50,000 peopk 
who ate buying or building '' new 
home r.his year, you. will he imereM~·d 
-and probably .~tlrprbed-to learn 
how much ch<=mistry mt»ln5 to ch~· 
enjoyment and ~<H.isfactiou you are 
going to get out of your new dwdling. 

Frorn the very foundation to -fiWJt:nts 
and furnishings, chemisr.ry is respon-

flihk for numer•.ms advances in bn.me 
building, furnishing and nuintenan<:<.:. 

just to rake a ft:w in5tances nut of 
Dow's wnurneral:->le chemi.cal prod­
ucts that m,1y wdl he used in your 
h.nne: Dowllake* C;kium Chluride 
makes conct~·te faster· setting and 
stnmgex-lvmber treated with Dowi­
cids:s~ resi:;t:; mold and rot-p;;.ints, 
varni:.hes 3.nd enameh •rmde frnm 
n:rtain raw chemicals prodnu:d hv 
Dow an: tougher, mor,; weather· or 
vveat .. r-csititant, eH:r;h:r to apply-

Dow produces dyes for fabric~­
pl.a.~s.ics lot hon,.:hold equ.ipment J,nd 
ftlrni~hin!t'-prorective mar<=riah for 

THE DOW CHEMICAL C();\'fPANY, MIDLAND, ;\fiCHlGAN 
Nc«- Y!H:k Ciq: ..... S!. Lvu.i.~~Chi:.:;!go ....... S::t:-: t·r.:--.nd~~c.n-.Lo5 ,6o._ng<:!<:s--Sf!at:l,.: 

H O.ME! 

tn:a<ing paints, -.vallpapel·s and 
awn·ing~ ag;tins( milclt:w .... cakium 
chloride to allay dusr on driveways, 
o.:onunl in.' on ~ter's and walk5-and 
for the gard.:n there a.te also Do>>' 
spray mMeriak 

These •<H: but a few of the key 
in"'-ran<;<::'~ whet·e Dow chemical.~ <X>n­

ttibme >o b.:twr home,-lx:ner ti•'tng 
-a h<:tter Ame;:ica. 
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GET A FREE COURSE ON 
BEARINGS FROM BEARING 
SPECIALISTS . . . . ~ 
When the ink has dried on your diploma and 

you have settled down to your career as an 

engineer you'll be glad you accepted our offer 

to learn the fundamental principles and appli­

cation of Tl M KEN Tape red Roller Bearings. 

By taking up the subject of bearings now yot/11 

save yourself a lot of time and trouble in the 

future. You'll be prepared for all bearing pro~ 

blems that ever may come up. You'll be worth 

more to your employer because you~ll be a 
better engineer. 

TIMKEN Bearings are known and preferred the 

world over wherever wheels and shafts turn. 

They are used in all kinds of machinery through­

out all industry; in railroad locomotives, cars 

and streamlined trains. They eliminate fric~ 
tion, carry radial, thrust and combined loads~ 
promote precision. 

The Timken Reference Manual is a complete 

course in the fundamentals of Timken Bearing 

design and application. We will be glad to 

send you a copy. When writing mention the 
name of your school. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 

TIM KEN 
TAPERED RlJLLEII IJEARIIIfiS 
Man:;f~<:turBrs Qt T!MKEN Tapered Roller S<>>.!ring~ f,}r aut<~mob;!j!~, motor 
ir11ds, ra!iroad c<m "'"d k.c~·moti•~• "nd ;,!! k:,,h of indu>tria! machi~­
t>ry: TlMI<EN Alloy St,:-ch ;:nd Cerbo1> <Jnd Alloy Sc.smless T ~Jbi11q; dlld 

TiMKEN Ruck B<ts. 
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llufiJ(Jts 
By Richard Opland, C !;, '43 

Ru:<-:;eU L. NidBcn a.r:d. Orvill~ A. Beddut1d, l·o··<ll.:d:o:·:, of th:: 
tr.l(:vi~.i.:.:n Hniclt~. t;;..~v·:·: a .l.:>: in C<Jn:.r:F_n:. B~;tb ~~r-=; on t.he r-:.:E .. 

t<'aching :-l~<ir, ))c.;[: :uc 
tt'{'e;~t gl·adna:cs ;..·: ~ the 
t:~:5vt!~~-i; v u"f \J;n_:.h::<•ta, 
and b{<tl: ~'!r:·: pL•;t•)g:;-a_phy 
··t>{_:_g~::: tht:y a1s .. :: rid<: h:.·n~t· 

tc·;<('tLcr c·\·;;::r_y nl:<hL 
;,:: f. \'i<:·l.::(:1"J, (·f ihr: ,J;;·-·; 

r:f. ·3~>~ js ~n h::·. thi·!"d y ... ::~tr . . . . 
~~·:· ~~ t~'a~·.h;n_:,; a:-~;1:~-ta:H ;n 
eh:TU ;cal c·!:g~ilC<:r·!r:.:.~.. Fc·r 
;~. JH'~l::hy, he 1ik~.:· tak:ng 
:)i•:~un:""' and df··\·:.::k.:.pinR· 
:h!:·n.:. He· :?J~n h.::~ ikcn :r:-. 

rt:r"=~~h>J ir: rad;(_} bt:ikHng: :.tr:d ha.s i'nr::.::!·r:.1c.1cd <t it:\'\. ;:·:d.ios. 
S ... :-~·c·r;:d ;.:~:a:~ 1~~~;.~}.:.·: \l::. \.ijf·~-=·(·" •\···,.- .... 1:.;., ~· ,,,.·n·: c···~;t,.~H .. )'l 

a:Fl v•:;.:n : ~~;n ~\·! il·:nC';Ot:1 ;l~r~.i~ ··~·>·;.~J~x,:·:~ ··7 .. n:::\:~~~~-Jd~~n~~·::~~<~);: .. :h~~; \1~;! t~l~: 
F;:;d~<·r H~">d.y <:uJ~t~:~!~.. J-f<': i:-:. a. :r!o~·~her :_'!f Sig-nl{~ Xi~ Et.: ;:.;.:appa 
?'\13. '!".:;u ht:la :P:) ;.n:d. tht: T.l·~.:.:·, 

\Jr. n::·ckhL:Hi,· af;c·t ;?!'~~dn::t.i·:-1~·: :t~ }fi·:~:?, 
;::.t cl~·~:(:ra1 El~:..:i fi(• ~~'S ~·: ·-d.!l(kHt (:r:gi<·:~:~·:r. 

~t~rl~~c{ for or;~ )·Cal· 
\Vitik :.h<:'r<", he· l::;nt 

~t;: ad::at!·.~~::d c:_:nr:-:.<; ir.: ~·i:g:n::::::·:·ing ;o \.Vh!d: h<:· ,:,;;~s adn·1.i.Hed 
.: [tt::i~ s~::·\·ivin~· a cro;r:p:::t$~;o:l j C·r (::;:.r~~:;ce ·:v1 r. ·n:":ckhsntl ;1u:.n 
:.:u·x.eph·d .=~ $:•.::sitio1; ~~::: ~l::;fn.F;e;.;· a: t.i-~:': C~t::c :---:.:.~::.-::·! f·f /\ppli<·d 
Sc-w:<rx: :~t Ch:\'{:·lan<.l, ()!!~(,~ ·~yhif.h 1!\: hdd ft"H' 1 ;·.:o "'.:c·ar.:.: h~·:fun~ 
COl"(:il'!g_ ~<:; .\{int!·.::;·::ta i~t:=.t {;::.lL JJ.:: .:-: a n~_ctnhe_;· o1~ Sigtna Xi~ 
F::l l<"l'!"-' ::\h, T:.:~s E>ua !'i. {"'lumb E>nl::, and :h; ;\.LF.F.. 

John 'Nilhelm's ::tn:clc: '.>\; buwht:g 
-fo·:' =~~::~pJ~Y h:.Hr~c-r ~~nd !:risp n"a.•iing·. 

;·..: l·i::~ht 1n ~-1t~~ j.3 l>(h:}.;ct 

\\'('U, ·i H:'. ~.hot:ld be· gnot1 . 
Lc>s <t ~-<:nJo·: ir: .!C·~H~-~ahs-:n, :H~.d ha~. v·;{)d.;(·d 
f•-:!· ti<r: :'1-J:'sr;·;.c,·r-,f,-; r;udy. F;·n~1-! 193:.~ ;o J9j:~. 

he wa~ t:r:-Jp1~;)'t·.d by tJ:.h~n~:Hi<,n:~.l. Nt·v•/:~ 
Ft·::J.:.un:·~) a rwv.: ~ ~;;ndic~t\(' :c-.:: v·.:hj::-h l"w 
v,-rc·!<' pt:hlicity it: ; h-.:: o:nr:t.h<:.n: i•<>rl ,,f :.he 

;;:';',~'n:.:·;;;;,nJ ';;~~) '-~,;:~;~~"'\;;;;"~,,,t;(,,,,1;;·;,r;:. 1t:;·,'l{~-,~, 
~:nd ~Ul!:';r jo-t:r·nat1~;·D (''Ju.:·:~~=:; i:~ ;_:::w y~:.:r. 
:U,; <.:binh tk di:sti:Kti:.n oi b<:·ir:;' :k tiro:: 
;.!:.:ckn: tc• ,:.:.m.:pki.c ;; ·.:OJUn>: il-: :\{::;q:hy Ha.l1. 
\-\/i}"hr·hr! ~n::-:. ;;:. .l::.·l oi· 1;0\\·lin~. frnr:·$ ix·hind 
t"l"w c~:~h ::<·g-i~~:":r ~n tht~ Tin~o:,1 and lik(·s to 
roll a lirH:' ::~n'-·<=· 1n a \vh1k 1-:i.::(:;-;~:H. }f.::" ~dso 

:hi;1ks 1>r·idxe i-; q_t!i~<: a .~~::J:.<~ .. and ~F· ':nt,:·:·(·d tht· th:: :..·r:r':"i!J' d~1p1i-· 
o.~a1T }_;~·j:JX(' iOB!·r:~tiH(:!·~:.:· 

• Frt-:d Jack~~on~ ~~;~!~.:c :.T~t;:.:. L:::.' tl::· 1li'n;:t' .. •vi:: (t(;ily . . i;~.:.u ...... ~:~ ... 
:Pr::-:.!c ;,_;:· 1h::: ':'ngin::::r:~. Fr{:·•l rH'-'~ un{y ~:nj::~_ys p-~ay1n~; rn:.h-1~:. 

but h; :<h<.> has u :::<1. hi,; ha1;-l ;;t c:: .. mp•:.sir>g. 
T"hi~ J·~ dt•n(· .. )"!"$ the J•iann ~:-.:hich ho;~ ha~ 
r~1aytd iGr r:·J;;:.t~y y~::~r..:,, I-I~: 1:; a n~:":r.nL~:r t·f 
tb(" St:_lde.nt ~yn·:ph:-;ny· (_';::rn:r:i:.t.('t\ aB o!·· 
;;:.tniza!jc·o t!;:_;.t plans ;~nd 1rDf·r!::~·c·.~: th::: :;tt:·· 
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p 
P .RJ\I C{) I:LRAUC;tl, ST. PATTUCK 
..._ WJ\S >\N L\GINEEI~ t That is the 
inkrpn~:ation that tbt ,'[i:;;coH·rc::~ oi t!K ori!.;·­

inal Bbrney Stone made nf t1:c famou:; ins:.'rip­
tinn f:;tmd tlwreon. 

.H a:'l the~w cnginc:'rs b<::<:"!l true :;oH:;; ::>f Erin 
t!wir intu:prdatiun might have been differenL 
flad they beul go<:>d ''S<:ensk" engincerE. they 
pr:)baLly \VOBld tJ;l.\!{~ iutcrpretr:d .Erin !,o 
};'raH_~.)h. tn -rr:.e<:n .. /!il ~/Oes ·.:~·>ell ·?l)iil.~ fh~:.~ 1·:·~;-~gi·· 

:r nd,·(:d. a!l i,:, going weH w·ith Uw ,·nginu'r:< 
\:\.'ith a nnv world of ~;;:ientitk (·:;p)oration 
const.::T:nt1~.r opening bt:f(:n:: ·us; \\'ith (·on:;un:e·rs 
:kmandin;c: that pri,·(:S heat aH comp::tition: 
\~·ith ilK ddensc and u1Tcn~e dero;J.g{>!t':J.<:-<. 

~;hot1i·;ng. '· Prndu~:t·. prndu>.:t: £ncre~ f.>roduc<· ~tt 
an:-· p:·:...-e," tlw rwed for i:edwic:d n!<:'ll to 

'li~.co::.:·r, te> dcvdop, and i(l produc;: l•e...-·onw~ 
nlnrc and mon.: ::..cute. 

I'<<:•t ouly do,-~, :h(· ('ngm::n •)f today find 
: ln1 he :;s !Kin;; w;mkd a:; 'S:'!! <b n<·(·:ded, hut 
lw ic: abo Jinding him~elf un a distill(:tly hu kr 

~.wu I pL1w~. T1w (·ngirH'<:· r is nu !:m~:e r just 
;; gloriJ·i,,d Y>urkman; lw i,:, !.;Tadu;;:.:ing into a 
di:<iinct :wd ''''f>ilf:',ir st:ltth ;:nd :.:Jas.sihc;lt!<H:. 
Hi:' dutib h::\·,, twcurm.: so div:'r<;ifie::l that t:) 

ch~:~: h!:n \viib any part!cuhr gu•up v,·uukl Lc 
f\Hil.e. Tit: n:ay bt:· a .... :ic~~ pr<.):~;dent: he rn:::.y 
be :: q)e:;ma;1: h:' nnv be a ~.bop fon'mao; or 

h<:· rli;l.)' be a rcs<:ar..:h m~w. \Vh::i:<>v::r .:ub he 
h(lkh, h,• i~. holding ib;;.t job h·caose with his 
l rainiw~· ::.s ;=m en;,6n<·n he is betltr ;:d that joh 
tkm a.nyoo(· d~:e avaihbk. 

r:v;:n tli!<.krgradnak eng!n(:;:r.s are spr,·adiog 
out in the ;:.:.'<':IK (lt their ;H:ti·dtics. \\/ith thc'!r 
better organi;.:atinn \l!('V' are gra.Ju~!lly ::i ft i.ng 
int:'> th,· betkr ;=d{ .. 1Hll\'t:rsity (':.:tra~-urrknlar 
J">Sition:;. They arc D.;; bering ;=:.! symphon:n;, 

They ;l n' w·inning mt:ramnr:d ;'f•::>rts i rophi(·~. 
They M<:- bq~gin§!,, burruwing, ur skaling 
t':•rmal dcth::~ in order th<lt ! h<~y may};,, prop~ 
:'rly dn:;.;s<:·d at \-Cry pro:>per fH.'i.'~tsioos. ·rru·;y, 
tht: cngim:<:-r iE: lw1.:::i::ning to~<~(· tktt all of !i <'<' i:; 

bdor:' him and. Llt;ll hi:; engirwu·ing· t:duc!lion 
i:< khird bin: pushing ail th,, w.:ty. 

Hut {.·o,~ioeer:ng and :;cicnt'"e a;·e only be;;~n~ 
ning tu rc;;x· tb(~ir heads and as:;,'ri tlw pDV."tT of 

tlwir )Y>~.it!f>n, Maybe H. G. \Vdh. \\aS right 
~Yhcn he predicted that {)uy ih:rougb sc1enc(· 
wm1ld rn:::.n !K ahie to txinmph f:V<::· chaos and 
di,;.cm:knt. 

Tluc' \<:orld .:s bdm<· o.~. Th:· chalkug,· !s to 
lh,· .Fngine::rs. Eug!neer~:. lei:'.~ an:q>t :l;;n 
ch~tlkng-.:·. 

Br· WALLACE K BELIN, tDtroR 

liS 



'IV ~\:?,':~::~.::~::;;;::~:;. ':.'~·.:;:::'.~:: 
C<~: ~-~J;$i:t> ":J (h;c f:a:: h~;·ar~J lL<::·;~~ ll_t~(·::.!"if}:;·; 
:"k:,·:.l ior i::·r: y:,;,r·; ::r :\l·::r(:. ;;.r:d ;.t:l1 r·, .. :: 
~k·flnit~: a:t~\v(JS ~~-tf ;?,~,;~~tt.:~hh:. :\;l=~· (t! t•::!l~p:. 
~;\. d:,,·:.h>iun rc·qo>ru. :.{:Ja.hk·a; :c·n o ::· ·th:: 
·u~.:-:::::: J t!~-t \.~'h;~t ;_1:'.: \v:': ;~1':'~~n hy· ];.:·r;:· :·· 

h~ or:{~ ·;e1!:-·t: td::·...,. ;:~J(W: i.e: h(:rf: f!C•\',... } ts 

{ec}:l·:3cd ;·•::rf•:·~:tit'l': ;:~- ~~1<:h :.hai. ~t c·c.nht 
h~: <)-!;::-r::·d \>::rs:r:'1<~::c~;:dly ;_()n:..:.::rr~::'.V v.;!th r;<-' 
(.~::rnpt?.~:tt .::b-<Y!lt ;.;,~~s)~·;;:. <.p.:.:Hty. 1 t :-, ;::u;ch 
rr!.c;p:· ;Hl,·;~:H'fd th:~r: ·:::$:::~:. dc·\.··.:k>pn·:{;;:t:~ ::tr·.: 
:.-...:.-!H::.t they n::.t1-:::· th1::ir rc.;r:r.::f:H:~:d <h· ht~t'' 
Cuns~d<:~· ·f~::r :·~-~;.a:n}·k: thf: L·:diu {>t tl·::~ fl:.1·· 

:<)mot;:k. Th,. iirsi' .::x:ptTit·d 'W".kh \':;·rc· 
::1fff:ff:'.1 fo!~ :-ak, .. :r::_{ tl·:~: pt!h1ic '<'-~::~ ;~l<~·:i:~~ 
::~tid r1gh~hsHy ~0 1 ;o ~t:H: .. ~ :Jw t:Xf·I.:B'(: D{ 

funht-r r:·::~::~:r.~:h. J·l<;.Wt'\ :·:r. it i~- ~.c:~r;:lng:ly 
diff(:!'fX:t •l, .. ~th ;(:1:~;-:_.~iu;.:. I; ha~ ... tK'<:'.:.t }:~·id 
baf.k d·.:·~:_{~t::· :-hr: fact that <'>h-~<:'r\·t'rS ~~~·r :~::: 
;<s :o lil::: "·xcdkncc :::f :.h• ;,;ctnrc-;, ··rho 
t~~·(:~· .::t -._vb~c}~ ~ :".:-;;~::i~l<~:-a.hk part (.:f 1.hc 
iK}}dlht~~(·H nf this f(·t~rt;:·y ':\ ;n bt• :~b{i:· :o 

{~nj•-=)' :.r:h:-...-i.siut~ [:.q·~~~;1i:;~:!-t1ng i~: <~ }<-,~:~~· ~~\·;;:.y 
. .-dT. B:;t ~-uch i~. :.he ----~~:·:. ·\vith l:~kv·;~iot!. 

Tl~i·!'(· ;., a J.:1·:iYt·r~.;=d ·f:.t:-:.r.ln;:~tiOl": a[,nr:t. 
w~tnf::-:.:-:.lnr <·vult:-. at ;1 .-ji~tJ.n,·;·, aud St. i:: 
r:rnb;~J-·1;..- ihi:-: o:1f: jX.·int ;;;1(,::e :han -:~~~).' 
f·lht:r ~ha:. f}l·';t {i.rcd ;:nfH~{ar ~:~~thH;..:i~~~.rn . 
.. fl:f: L~ct ~~ tb;.~t pr:::·ph: a·tf B(:\-..· p:·;:~.:.{y :::.1!·~ 
t:r.;i1hnx t(; p{;rcha~c :t-k.:.=~~-~:·::1 Yr:r.t:~vcts~ bs..:t 
hroa.Jc:::~.:-~ ;:trf· ju.st not a,·;>i1.:~blc. 

Tf:1-:;"...-t:-,;nr: hroad .. ~astSn~~· :n. the l]nJh:J 
SiEit~. gD: .. i.1s !~t·al :=-Ja·:1· $~~ .:\p~·i\ _l~}-~~~ ~,~~·lE:n 
n:·c~:;~ . .-r:rs w;;:n: :n,H.h· ~~-.. =~~!{ah:e t.:..-~ ; he pt:hh:·. 
;~n~} ~ht ;::p<:'~<~nf. f.:::-.-u~:~ti.t::· .::; tf:\:' :Nt·\•: 
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• f(Jh 

By R L. Nielsen and 0. A. B~cklund. 

Y:::rk \\··~:·:r:.\ f':?~ir ·\:.:::'·:·::· t·..icc~~::-.1' T1ic t:.: . .-::: 
yc·~~1·~. <;:ct· the rf:~-d :1.~; t<:;.>b·,ct.~·::n (·f ~.~·:ie·· 
Yl:--i:::n }:_;:~:.~<:' r:(,:_ h~:~:r~ ·,s;:J-:..:.<':~1. -~-~·>t nrd;.: h:~~ 
f:n~::h3<·cr ~s: g il-:'} pn:· .. : <:d 1·h~: ;)i>::. :; r{:' '.; 1.::::.1ity 
~·:r:.d:·~·rbH:i:d. !.he ~:~··.<:: 2:.1J ~:n-;t ;_-;_r 1,jd<!iP and 
!YC':·i-.,·i:.t.::; app~~::;$:.-:;s, 1n~t un·.:::t:::bh. e:-:"p(:r·;.~ 
;;::.t(.t': 1~;~~- ht{~:l g·Jit!..:;d H:. p·!'u;;.(t:::.tn~·rJ1r:g, 1~r~::-· 
:.li.~CtiO!! ::.l'.r:d.iu ;('ci/~t:1p.1:·:. btt·ig~-:~:r:;;. the k·gal. 

:.t:-:.p::d s ~··f (.Dp~· right {:lr:aL:DC(': r\:Tt·i-.... ~~r~ 
;·n:f•::r.:T::".:::i, :?~11·.1 :.run::::r~:::.t~, .. ::tlH:r i.ter:·t:-: a·i: 
~·f •.)l,:h;c-h an·· .::r.-, irn:~Gt't<~r:t :.r> cc~nt1!1Cf(_;a:. 
tdev1~;;.::::t ~;,~. ; ·~. t::o.:hnk~;J ':·x~:dh·t!·.:f, 

Pr(::~r::·lt· d:~~-;-· tde~:t:.i·.)li :::=-. ;~11 ::·kc:.r(H~ic 
T·}:,:· ·;c(·nt· tr: 11e fr:::.n·..:rr::H::·:J ~-; ;-:pt~: .. ::Hy f;~~­
r.1J:~~~d o:l tht: f~h:);o::-,:~r.:·~it3'.'t' !:i<'f::.,;::i:: pl:~i:~-: n-f 
~l l.H·g,· t"v:;n;;;:.::d td·<= .;:_:.1k:.l th<: ::::.<~·:.<' ... 
· ····f ·· <·lt ~·r :s .. 't' -~ ........ ). J1· i:: :h':' frr:-5Ct~·::n 

~~:/·~}~~- :n-;:::~·;~~<~-;~}t;·~t:-:~ .. ;_:~~-;:-P:t r: tt::~: :r:-J;ig~:. th>· 

'.,~';~~;:i, l;~.,. <~;~;,;:,:·:~:;,,:';~,~'! t ::,\~,,~:; ;~a;!,·.~:;J;~~; :,~··; 
r;u(n~e, t.<'> :.he :~t·cf·i'.:(:r. A: tl·:(· ~-,~c<~:.\~:r a 
~ ... )n~;;;:-.;-.·}:::~: ~ir::t~1.:::· tnhc .. d:•:· k:·TJe~co;!·.:·, r<:· .. 
<~<'>rt\ ::ns -:;h:ctn.l1:;c:?Jly- ·Hl(: t'1·.>.:1n(·al l't·:·5 · 
·;>uhf:· :r:tG ;i:l iH't:?..J;r: or: ': lr:r:l~r:t"~Ct-nt 
~~:rTf:l ~n on:·: ~:nd n·f t}:r: tt:b~":'. -~·;:fHl·i·?iH~} ·) i' 
th(: 153c-t~uf:. ~-:-l bc·~h ~{:{:mosc<):y~ ~.:.r:d k;nf· ~ 
:;·.:~::j)t·~ .i·..: ;;_:.~t·c·n~pH~.':-:,:·d 13n~·. h\: 1Jnr: nnFh ~·::~ 
the 1:>:.::~~ 0~! ~~ pr·;nt~>~ ;:-a;;<': ~He foHn-..:~·:':d. hy 

t~~ ':;t ~::'a:~;':;;;\;'~;,,·,;l:i';. ;<;:';·;,lt<;~;,:~}t~~,:·:l:~';:,: 
x.r(:at:::~r 1~~ the <h:Lsi.l that f.an he .. :,::r:,_:r:yed. 
1-:·.:.rdy rn<:·,:han~fal :-.\-"'l.:':n:_.:-: ha·~ tn b::: co!l·· 
t-:~nt -".., .. :tf: (~: .. ::::- t;o En<~~-. :::r:J pic.1u!~t·~; had 

g::~~~:, j~n)(:\!,:1::',:~~:::::;~: ;~\, ;:,';~'-,~;,\;;':,.it~'':~,:·.· 
crlio· j r{·-::· ·:':.·:_~'t·:ni·nR: hw.; .:~lkn.".·~·d tllt' .:n:>:<ht:r 
,_:tf 1inf:;:; f.=t'r }·irtnr:::~ to 1.-:: prf>~;rt~SS~\:~J)' ir:..­
::n·:,<.>t'cl tu !i"J.\ 2·l0, J:f:'. and :inally :.D 441, 
-;vhi>.:h i;. \i:e pn·;.u:\ .,\;s:<•.l:ltd in tl:e Uni;(:(! 
~t;;t<:•,, 

Pidure Size 

r-"Jct·u f(: qua'iity of t~;<_; h{:':-t 1 r:nt:-:i\{}f-:-::.,io1~::; 
\~ ;Hdgo:>.1 h)- m<•~! \'il::-.;v~:J :~ i(. be ::bC·Ht ih\;' 
Ul_t~al :-.:f J.6 n.:rr:, rno·v~("~ .. hl':t. TH)~ tlln~<~ r~~·) 
~:<)O:.l '~:; ;he $;;.rg-c J~ :::tn: c:)rr:n1H;rc1~::i fi1n'!.S. 
Screen di:n<·n::i:)m· ~\t pn·.<;(·t:i :<1 :: 1i.:.l·:it·.::.l by 
th:; :-:.::.i.i: d [ ~h<:: klnescoj::>:" (x:f.:t· T1H~ f~~t~to't·~ 
Gt co~-t ~~nd ;J;trirt~lt.~. :.·:i !·:oH:·ing: !n r:ah;n~:ts 

Eledrica:l Engineering Faculty 

h<.lVC :~;c:.a:ed :;,, a;.:~·:-<"i.r:-}:.n·f~ p:.-;~ctic~b;::· ;:: ... .-.. 
tnf(: ~.i?.t' oi ;dy,:.r: ?; t··y 10 ~rwb~:·..: ··:d;::.~!Y 
n:t~tht!·~S •.::f r:r~;j::•.:tit>D or: ;:: Jfln.~.t: :;c.:·-:~<~n ate 
lx·ing u ;ed., l::tH :·w~ ~-rH·th:::J {:-:. -:~ ~ ::('t -,:_~~ i·.; .. 

ta(:to·(y. 
I .. un:i:.l(:~r.t:r:t }·ho~.phn;::~ l:a\J' b{:'':·n gr~::~t1y 

~Plp:·:-.:vcl so:: th:::;. 1n:.:.tK(':~ ~~.!"(: hr~:=[.hl (':l::Ot!gh 
t('~ t~~- ,,:i(:\\··<:·d i.r: ~~nl:'!-; a r:<.<'>d.t'·:-a:·e::v· ~h.d.:.·i:r:::·d 
roo1!l. /~.J~o t~H; :-:;;kiy >[.n:"t'n (,r :·.dn(: h;~~ 
h<:t:t·: ~:1i:l!l:n:a;<:d. yir:1•HB! p~rr.l::·:-~:~ ln hL~rk 
and. .. ,o;;1;!tc \\?he!t'<:t:-: -c·:::.dy :::sb::'~ ·\'.:t:""l:(· <..."<)J(:.y 
hl:f:.j, th: b<'<:t 1;<oW \'1:\:x':;; ::<:pn .. bn·· t:)~""''' a; 
i;}ith·h:H:.._:· :=t:· f:~;.n(hro~n;~t~c 1=:lE1 ::'n·::.<1:~i.:::{~·­
E .... ·~:n lh;~t, ~t ~r:d1~S~ i:s rsot ::~n::::Jgh. .\t. ;~ 
tcc<:rt~ J.R.:E. nv:~:i.ing ~J> :N'(:'..'; y~·(·rk~ a d<:fn· 
(·'1:'lr.::i.~(;n .-:d fFrl~<".f>k:·: h·l-:vi~;~nr: \)l_:~r~ :<i\·­

f:J~. 1!3 th<: :=-.t".1-5e.:.r:i: :.:.~.(·d ;:.t :.'b.:::t n:.t:~:.; ~t!:.2.: ;:: 

di:-:.r. c:~sryir:g thn.t: c<,l•)f hitx:-r~: f·)t~~te~. ~n 
f.::ot;t or th<: k3ru.::-;,:nr:c ·::(·rc·:;~{! a:.1d :' ::t.~·~c·s 
th<· vit'\\~:r :o- ~.(::': :~Hccc-;~h·:-~ fra;;:t,-: ii~·,:. 
thrd~.t~b a r.::J :·JJt .. :r. ::1en ;:~. ~·:-tT~·:. and fi:t~J~ 
1;..- :~ bh~~- :;Jt~~;:. /~ :=-,i;:.tJl::t~· f:.h::·t ::or:·Jbiyn .. 
~tnr: rc~tat·.~~ syr:::!H<'>;v.~t~s:y ~r: i'>t">>:t o!· tf;._­
p;ck{-:p. 'ff:.: .... :·<;i.~n;l of th(: ;:'y<': '':-~·1-:!cn·d~<:~-·~ .. 

~\':::;:" ";:~~~~,l_l(f~~l~;:,,.~";;~, '',7;~:;,~;;:, '::f \:;;;::.)~~::~ 
pi(:j(• ('(,:~.::7 r;i:.·.tert·, 

Engineering Dillkuhies 

:\s ..,,\.{:' h.:\'t' !n:~f;t5ot:~:d b,~-:=c:f(:, pi<·n~rf: 
r:.n:::$lty ~:~~n h(: i:x:pr<:>Y~>~ b::;· : ... (H~ro:;a-;1rH; rh~: 
n:H.ahcr n-f ht!\:~ in ~he -pict~lr(·: ~ .... h:.:.:.h. ~~-:: 
('O!lr~r, .::-:.n10Hnt~ tn .::;l i-;·1<.::::-fa~.(: 1n the n~;.:n-.· 
ber {.d fru:.n:::ney '.>.Hn:p .. )rHT:ts rh:H rn:.1~1· ht-
1r~~~;~•nH1t'{.L ?·Iov\· ~t. ;-; q:.1~t-:: ~-:-·.;:nrn:.t~·:y 
kf:o.,rd::. ~ha~ ~~~. thf freq.t~:';·r5CY br.tnd h,~;,·.:::·!J.::::'~: 
.. ~ ... J(h··r, thf• :~pa<... ... <: (;ccs.:.p-;-:~d. t>: .. ' :..he s:lf~<:h:Lucd 
i·an:i:::r it: lh\:' r~.:.lio ~ r<·qt:.t:r:cy -;p<·(tr:.n·:·~ h:::'· 

con .. ~<·s i<5rgr:-:. ~ro he ·~r~:<if~r~ :-upr.:o~t· th~~t 
a tr~::n~.:l·:iU(·r in 1.h::~ <::rd~r~:::..-y h:·oat.1c~-;t b.::r:;~ 
; 550 to lhUO ki1o::-y-e!~:'·~ r:er =~~-·.:n!·Hl ~ <'>f.:er::~t<~· 
:ii: tOOH }.;c- ;~nd l~ capahh· of t::;1:.<~l":!it;~o;g· aH 
~tud;c: ~oBr:d·' ht:1·.::..,~.- ~HDO r.y(1e.-; p<:r ~r:r::md. 
Tla:n !he: ·-r:~«:,' (··:.::.:np:n\ b~· that ;;:gtl<!! ;,, 
th<: r::J{J(·n fr<>m 99S t:; HXl3 \.:c. ! i ~m ;\, .. 
prov,:rn<:'s~t ~n hdf1:ty i:-:. d::~~:in:;i U> -:t'1}r·::d~K<: 
b]th i u:.Jy 10/~)(> cp< ton(';:, the: :;p;'<Ct' r e­

qui·n:<1 b::·::-<,rn:;:=-. -~~.} k:." rr(•n: 990 t·) 10l0 k:.·' 
J'~·(··v\: on<.: f>f ~he i und;nr:-::"nt:d ;bff;;,.Td:.-; .. > ~r1 
;ch·~:l::.~Gn <~n;,.:)1F:'t'rin~ b::-c(··m:~~. app~t!t'!!~, Jt 



\,; lc:P\d tl::.<t w:th pr<.::;,:r:t :0\('ttp\td :;taB'-l· 
;~td~: of pj::-.tur<:' qe.a1hy~ th~;:~ <:':K,rrn.ou~;y '.:v~d<~ 
-:-ad;;_) .t~-:::qB(·r-:.c·y h;nt~1 (·~;: .~ .. ix )'niJFion {.j:;:J..~ ... -: 
( 6 tr}('" t}:e p:·:~::.:::rn l}. S .. st:::.·ud;;trd) }s rt:· 
t;:t:.rt<1 f.'.·· tr;::.n;-:;rnit :}H:' fl~(:tnrc s:gna1 lO­

:-;•~:-~ht:r \•{i;h Jt:; :is:~ucj:-::.t<~d :~:-;anfJ Cntn~ 

;:1:::':;~,~;:;:, iL;·::.;;?/~· J/;;;:::/·'~;:;~~,,,';;:l:/';;,a'~.:~t:~; 
tht: eth(:t ::-;•;::..:; t~Hn ~::; t};::.:.t -.. ~·}:.id'1 1:~ n::qul·:-ed 
b~,..: th;:· x;·;tin:· 1;..,-,·:>dd~:u~:·t f··-tH;d ~J:;:::~d h;: ;~.n 
tht: h:•.);Hk:~.st Sta!inJ.:·~ $:.1 th::~ t:nih·d ::-;~at-.:~~! 

N,;\:.,· ~hr.: r~.:a:~u~t lJ·;~c...-..:.~n·:~:~. :-l.:.-..p~~P::t:t i'nr 

:;l''\;\;::~: ; ~·i: .~': gl;!.;: ~:';.';:' 1 ~:'';;;,;;;,~;;~ ;~:h ;.(;~:: r::'··; ;l 
1h:; ;.ip::>.i il;:df v..-l:idJ l'<"<.t!iin"< i:- lo h: 
f.rar::~rniH.f:<:~ :.tt ·:-:i~.h Jn::q:.H-:nc:c~;; it ls j:J:;t. 

~~~~t :~!:'· n~·~:~'~:' e:~;',~:;::;~:::;:li'~'\,~~;': :~~ i'i~;~x~::~~ 
gi~:~~J, L:< !.h:: :-1r:~t. !jlac~~ 1 L;:: f·n·q:Jt-;:H·.y· 
·::.p<:<:t::ux:·} !~dov.· ;ib~.tUt 30 n·:c ;., pr<:tly v,·(H 
fiHf:(; up :.tt tfw pr·t~setU [i:r:c. S':'('Ond1y) 1t 
j~, ~·:c~l. dt-.:-iral::J:::~ ld s;~f :J:<:::,:~ !n;":·t·r f f<~qt:-:~r:.--­
~:ic; ·f:.·!f :.:t'l·:.ain tccht;le;il n:·;:::~::!n:~. ()h·vint~::-­
~y il. ~}:e ~i·x H1(; <:ha,nrwl is pla-::·-::d. a:- a. 
i:.lghr:r f;:::qBcnry. d;t· ra.f~·:.( <)f channel \vidth 
tc· !nt'3.{! :-:.·:rr ;e:: f rcqu(n(·y L S<r:;1 Hf:f. 'fh~~; 

;~~:~~~; ;\ ~:~) ~~~;;~;:,~:~~:'~ :t,~'::~;;;' ~: ~-',~~,-~},:~' ,:,;;~~; ~~~\ ,';··; 
<:qt;Jr;.in<·:l: ~ and in g~;nc.r;~l tht": ::.x:-';;,Hc~· :t i:~ 

th<~ heHe·r th<· :-;.pr:~·:.ttk:rt e< [ thl"se i':f:(_(::~::.ary 
d~~:'.;ic(·.~. (h< th::'. <>th::'r h~n·;d. ~he. i t(·q-;le~·tc~<~:; 
c~nn<A bt· p:1~.f:ed t<:O b;gh at pt·::~·~e~r:· l::(:{.:au~f 
c·i .. ;~_1r h:·n~.t<~d rr:t:l:n~ca'i h::to\~.:1~::·1~~r: nf t"i-w 
·:r :tr :::. h~gh { r<~qH~:nc-:(~-~ 

Limited Coverage 

P·r:..~b~h1y ~he· c·hll·i di:~ad,_.<rnt.:~;r: :.~i '!.l~;ing 

th<: ir(·qHer:.~·ir::=. abn'.:c SO !DC'. ·i:: :.he t;s:<:tx:d 

~;-;::::;:!';,'' ·t;';:~ ~::)\, 2;' i;~~,;~;;~:;';::";2:i,;;\t,~;~ (;:;~'. 
:·{::t; ~-tr:~n~~.th i<x!· ::.;;=:tl:;facto:-y r:::::·:p:;;!.:n. ~r-~w 

s_:rnhlc·!!l Hri:;:::; ·h·nr:s. a <~h:::.ra~:t(·ri~tjc ~-~f 
Hk:~r: ~hen·:. ~xa.'.·cs \vhich pn~V(:r:t:--; tl;o;~~f tc· · 
f:(·ctiot! .ff(::.:x: tJ:1~ l;ty(·~- of. .i:.Yn.:z(~d ga~.<:s 

h:gh ;lbc·vf d:<: :::::-t.h 'kn<)\\"l ~" ji;,, K.<'nnd-­
.l.:-·-.}{-::·:.>.v~::.,~.;ic Lt:·:~:·r_ l"t J·; p::jac:J.:;;.1"J.:.: 1cy vir· 
t:H~ (·f t_hj·; lu.ni/.f:d L~:~·~··r tL;~t 1c·Bg-::~r '.~,'a.\(: 
H·:H:~n~i;:.~;inr:s ;~re hr:ard ;;.r.rns~. '->nHif.ry and 
t'):t:n h.n)r:r:d th(· :.<.:;;dd. J;.l. th<": ;=:h·~wncc o~: 
":;ky v ... avc r~:i1.t·ct;nns~ ::3<. ot:}y ~.ig;<~d 
rr:a(h:r:g the tt·cci:-..·::f :-~ th;~t '.:vh1·j~ ;r;~s~J:; 
al-:;~{i( ~-.h.r: ~.-r<'>$;:1d} ~~nd> <.rf cot:;·;:;(:. ;~ bttk 
L-::·yond ;h~: 1:.-::r~ .... x~·:$ :·:·,·~:n iLis :;~gt:::J js J:.~g:h~ 
f;' ;.thl).,.:-(: ·:·he ::?:"'d)t:nd 1~:','{:'1 tf:;~n tt·cc·i·..-·;ng 
;~~~t~::n:t<b ca;:. r:-:<:.d:: h<~r:(·.::-: tJ:1~ di'-:l~~on·· t•:: 

~-f: ::~,;;; '~.;~:;::,:~~; ;·;:')~:;~'~'~\.,,\;',: \';·,l,~:':; ,':'\ i~ t;,~~:,: 
-:·}~ a.hot!t 25 to SO _:nil-;::~. 

B~;t th:::· lii~tih't1 r.J.J\'<:·t·;.tg:": ~hon]d tJ.:::t 1:-:·: 
tb(··:~f:ht {_....-f ;;_,, (l!l t~ntnltj?.·~:t.r:d di·.;,ad:.:;~n~age:; 

i:t ·fact~ ~ itt!C r:J~:y proyv·(· i; t;:, b::· ~~ 1JJc,r.:ing. 
It ~-n(·~_{.ns i.h;;.t ~;;Hiot::~ ').:~r.h dw sau:e f:-::> 
:.fr:::·f:•:.~.' ::~~;i~').tr:~e:1t :~an lw lo:..·.a:-<:·d r.l-;;:.;s-~r t<J· 

g::~t}:::'f :=;,:·:::gT::q.-hi~·.a1iy with<)q~: .it:fr:·:"-ferin::; 
~-;,.··iiu t:a~:h (_:tl·H:·:··'::. f>t'(·;<~·an:::~. A-.. i~: ~!c~x t};e­

far:Ji.1i;n· ;_::cc~J!'T('l.t•.:<": i:.t th(: ~;tuu.Ln·,i f;:·nad­
:.~a..:.~ t·<Eltl". at n~;;:ht, :·\'.:,-! tra:1srnit:er:~ 
-~':'l.:f:r;tl hta~dr<":d n·:~lcs an::::i. fnay irncrf("rC 
s-:: se.,:t"r::'ly th;:-.t ;~~·:(:·::p:.~(;.:l ·h-o:a-r! c;tb:.:·r ~' 
a;;pc-:-~i1Jk- \Vr: c:~li h!Je:·ai.<": (ha; ~;i;:Jatiun 
;s.: :}:1: t,~·c·.:·~d.(·;:~'::t ha.~.1d ho::·•.:;;_n~;c· i:· ha:-:. ~l ~.:d. 

::'':,\'.','0 ~;:~;);};::~, ·;',', c;:;:~\';"l;:f \';,~;?~~;~~:~~~'''; ~) 
t~ -~ 'S::-~·:: ~,;,'t '~;., :~',·;~ ~:;',~,.;;;";;~~·=;"/, ~·,1 ':'!,~l ;,~:','!i'.1~' 
td. ;uil..~ (·~·::T~i.:;:~~-~~- i:: <t:-q::r :":d .~<">(··~ tt·::::'fd·:nr.: 

fr:x:.r.: a~ lc:ls~ ~~ {-::·,,: ~~;HJOt::~. Jt :·:.. qnJ~:r.: 
di Hcn~nt ....... ;:.h. h:k·,:1:~i<.>n. f r: the ·!"an~;e f :·t«n~ 
SO t:"; lOS E'J(' th.<:rc a:r: o~.1t:\· s~~:_.';:··n ~;-s. :.r:t 

chan.r.:>.:·Ls ( Ht~: <~r:tir,:· ~-~i..n;:';~: .i·~ r:o; ~:et. ;i·~id:·: 
{(<r td~:'-··.i.-~~-<">~:.. ;~nd .:·f d:.:p!~·-~:~t;~·.:::t ba.d t.:: ( .. ~; 

;;.:: :;.; '~-~;~1.,,::), ·:~~;~;;,;;.::r'_, ;' i,., lt/,'.:; =;~;::: ~ :t >,~ r:~','~~"': 
hoW('\'('1', -..:v·ilh :ht:;r Jit~·:iU·d CO\(:f:~g•:: d:-:; 
~:er>gra.ph.~~::d c:t:p.=:. :·a; :(·n ::J tr~.tr:~:.ntJt.:·<~::.:., op. 

:i;':~~~::t'i\ f ;,;::~, ,tt:,:;,;~:,:::j,i~·;:::ll·';:;,~';:: l:: :;:~::~ :::::·,([ l~~) 
1

i';;;~; 
~;);;:={; ~::: ~·,~<l~ ;.);:.~:~~~::,~ ~!,;; _,l;: ·~:::~: j';J','~,;:j, ~~;:: :_·,: ... \;·;,: )!~;: 

Linl;i.t:<l ("n'.·Ct:?.::_;~: .:.~·;:: ):·.:u:h si.~{~.idr: pr(·. 

l',;~;' ;;" ~;:~: i 'i .f >.~ :.~:·= .. :=':: ;,~~: ,';~::: ~;~,',:: l/,'' :::r}:;· ;,'~-~; 
d distribu:·::::r: ;w:~>td; The :JS<> ,_-,f k>r<g 
:.ii:~t;l.nee :elr:1~}::::·:.w l~E·;~:.... ;~ ~: •.:-ntb ;.l'!1:-;tl 

bt(<:d:::.t::.t::.,~ is uut ::~I ilk que.~ri,.-H: b;::-.:~:u·~,, 

:-.~-I.'_'j-,\_~,-_, _\;-~ .. ~~,·:_.~,_;. :::,-.'.-, ,,.:.~_-.'.• .. ~ ~-, ~,::,·~,~-~,--J'_./·.1-: 1: :;·no n:t: () t: ~; _-;,· ·,~ ·i d (' 
• ( t ~ ~ .. ~ ' ~ .. '( .~J.\:n:, -;.;{:Ji.-;~·.:.:1:-: ~;_:: 

th(~ pr·)bh:n~. h:.rv·~~ ~.wt~l.i ~;f:;<f~c~.t<:·~"l~ ··~:H: :;:. ;:.r:!'·~ 
-...-.. .. ~;::k nf. cc•r:c·t·:t::·.ic. cabt::: }i;Jcs a:-Hl. :.':-w o::H:! 
;?, ~;y::t::~E: r:~ ra·h1:.( ~-c:.ay 1:nk~.. (>.:r:(cr;u:c 

cabl~~ i_~; in .i.t:~d{ -::·'q_;\:·n..:J\·e :o HLH~nfa.:. ... un·{~> 

.::r:d J:~ add~i.iun t1Je·~{~ !;:k::O:. would n::qul:·~~ an 
t:L b::~f~tt.r: n_··lay .s1a;j(·B ~·:·~.-er;.: !.<:~'1 rr1ik~s o::-
1\:;::; t<: .n.l~tk>.:~ up fo;· liDc loss Jn:..1 di·~:.(>rtiuF. 
'The ra·lio :ink :=:y:::.tt~tn \'.:·on1d n.~.akf:' t::1(: ~yf 
un~·:t.t1~;1.ded JJJu~a-l.:J~:l: {r\~'.tt~~::r:::_y n~c(~j_\.f:·r .. 

:.r,.·.,;~ t·' ·,=_~,~-·-:-r~ ~--:~;.:~,., -.(.(~_;_1 b.~,\:.·.a t.·~_,'_: __ l:-!h =~ jt_ga :.~·:d ;;}oug th(: 
\ 1. • ~ .. .. ) t....."' ~ !1!~ tt·~; ;~.~ Ht':f.t~·~:o:O..r_"'f', 
Th:: ·:a<h) .la:k ,;_v,;trn-: -;,, '"i;::;ht1y k:;:o ,,.,_ 
pcn~-iv~~~ };:.r:- th(: ,~;ib1(: :.\uu1d iw .:JH)t(: r~:·· 

lia hk. Th,, <:<.>::t ,_.,_i ritilc;· i:o ,, .. ;i_in::.\t<:·:.l al 
:..lpn::xrd::., ·.::i 1(·f: lX:ilLnr: dGlL?~:·s f.<'J;: a .:1<:!'· 

~-;,·(•rk connr:;.~ti:l:::;· tl:~· 1C:{·; 'L: :·gr·~~ ti.t~t' .:n 
:-h<": l_:ni:<·d St:.toe:'. 

\.V ;r}; .:.t:-:, t':·,·hn;!;_:;d {·x~:d.l::~n:::·: f(:·:r:~:Drc(~d 

hy the n.h>.:.-~~ ir.:.t.:nt~jhk: f;~s.jn<t~.i.t~I~ o{ :~:-::::i .. :lg 

:3.!:,.r.: . .n-:t. (:-;,·•-·:ntr~· :i.S tht') ha;>;:•::r:~ v.:·h:'!; d'.) \Yf: 

~::::~,,,:~ i 1'L:.'~ ~~~~'" {,i~~',;:·~; ,g~~;,';';;~·:;',:~:~, :.:~ '~~:;. 
f:mda:\:<;n::d fa,:k·r:o. ti::_,:- '''Tr•U:<! _::or tb:: 
j'n:"Uli. Jmdt·'.'(:lnp(·d :'!'''"'> :::f kk,_,io:i-::;, ;·,p­
J.t!~(:3t~O!l. 

AdverHsing Absent 

i i ·.::.:.H: con:~-i>.l(:f s lhe j>r~: .. hle~T} :-:.r:JJ•:·d1c~a1~y, 
h1~ :·u;~y \':~·11 1.:uJ:.1e 1.:-~ the \>):Jrlnsj_:.-~·!'} :-ha:. the 
F:::,d:":r.=:J (_.(~;r:tlj~JOi(·:::.ti::•':'j:~ ('nrn~ni·:;siun ;_:·. ~-~:1 

bl;i..nlc for ;;.1l Of.;.r b<kk:.\ard:.lr:·~·;: i!~ !fh·....-j .. 
::.:~·.::t. Fr-01::3 t.h<~ :::.:.1(:~. of th:::.t h<>~..{y ;;<)\·::::rn .. 
in~: :.(:k:.:~~-:C·!~ h::o~~~Jc~·-;;:. ·.:latio~!~. dJi.(:d Jurw 
.:x: l:·;:F~ .. \\'<~ ~.-{·aJ . .. :~·-:. ~ ::~ Cf::!r;.;.-~ ;x·u 
::h.: :·gr:·.- i:·i·:·h(:r dir~J::· o·:- iY1i.:.lff:(;"i' ::-.h~~H b->:: 
n-!ad~: };y t~.w ~~c(:f:.:..:,·-c cS ;~ ~.t:l::v.::~i,_)f~ :.;r.a:-:;_-,!":o. 
io:· the p:.-o:.h.:c·t1or: 1,:,; "1Tan.~n~i:-:~-idc ~::f ~:Ji."her 

aur:.d :·;r -...-i:-1;;~1 p::og·Lu5:·~ :-ra:hn-:.~H~~d ~'Y 
::t:~J; :::.r.a:in:L·· \Vt": ~~·tt· .. c·f <.:.::~:1::::-_e~ ;::.:.:.::~:<· 
~ha; ,_.....~1!-~·.::a:- .~:".::x::: ::.on <::>i ~>:n.·errt'i'fH'tH ·~:.<h~ 
:cF_ly :;p(}-, .~;,; :_b;H ct·:p:<',:>Td in En_:;::)3.nd .. 
L:-( .. :-::.dc;L'-.-i.~f:.~~ n{ :tt~y k;nd i_·, d{:'.l_((:l~d•::nt £<:r 



.!t:~ f!ir:d~ upnn ad ·.;::·ttiscr.~. :\~. ~.">r.:::; coB·· 
s~d~T~ thf: {:..tndat!"l('!!i:?J L::.cr.~, h::-~v,rt-V(·r~ lE' 
r<::;>.l::;.r:; th;<c t\)(· action -:;{ :.:.\<": F.<·.c '' :::.::.1· 
:~istc!!l ~v~l~: ;$ p>.'!1~cy {o-;-- th~~ puh1ic gou-:L 

f'f(:!i:x:i:..k:ry i:(< ;:. gtf:rra1 !;'3':' by !h~':: _pr!h"" 
l!c (~f <t t!-;::..,;.,: d:~~:ek;p:x:-:~n.t. ~t i~. bt:(:G;:.{j.n;.:· 

~nC!'(';t:'-.!rfJ; 1:-:: 1:o:..r:r~.lu.n. t~; h;;)}.· e c<:rta in :~t~~~·1d · 
a rd.-. a~~·:r:r:·.i :o t~:.,: Lht· ·:-J.::.:..:-lt::fac:·:.ttt t~; arFl 
·~~'J1nct.in~.t·~: (:r: f:) rc,:·d h:·-( L: "'..'·. tbe l;:.t~<":r i1·}·· 

stance h~:in:=; \'.,·en t':(<~J~1:)hik·d by th(: l·ig:}d 
~:f·H .. ~h:-.~~tlo;:.s that -;·nu~~ ht· ·r1:.::~t };;: th<~ pte~.-· 
t>~l 1.n·ti(h~t:::.~=ting sta:.!:·.:n;:;. /\. ::·.:f. ot ~~a:In 
\·{an:J {actnr<:r :;' :\.:~:~ud:::.tiC·!l :::.~~HFb.s (}·:: }:.z.::. 

h~·er; aJk>J:U:d h:-- th::~ td(···<~~:::~:; in.Jn:-1 :';:} b~Jt 
'' ::;;.:.n·:•.:t !:·.: %i·.i that >.hi·; ::•::d,-, C·f ruk;. h;r; 
the :n·~:aB~~-t!<:U._. apprd:.·a1 ~;{ :d.1 tiu:· fH)}:.:T:fi~tl 
pr(}d:..1t".f:f ::. of t~:it-\'i~~·,)f~ <~q:1iprntT:t; ~r~ fa\·~~ 
~ua, .. {:' ~!o:tbt:-; t:xi~.t !:: ~l:~: t:1i.t:d.~: •.)[ ~r:r5:l:_-{ 
aHtl!Of~t~:::~-: ~~ i:1ir~c~r~t:v ;;o b<; -.;nr(:, .:s h! 
\d1(:!"h(:f t!.:::· j)!~t·~;t·n~ ttJr..,: !s!,)n R."~\-1.~\. 
Stand~~:~i.L-; ar•:: tt::rl(lir;~: 1:-J :h~: -;·iJ .. )t!. ·h;·1.:-ct~:-;~:. 
;3t :JL }'; ;;. ·:,.rgdy u.j:<ln thc·;,c· dn~J!>t;. :h::t 
the F.f . .'.C. ha:~L~ it-:; •k~(':~~inr: nf>t to pe::;~tit 
cr>rf:l·:-:<:.:.'ci:::.l s;:>c•n:;or·:?.hip :::f. -..: ;~;u:::.1 ~-ad~C· f·rn~ 
;<ramo:. Th<: r:::::<::;:c\,· fe-r !he n:<:;:t i:k"! 
'"''"'brd' pv;.;\bk 1--i.f,•r<· th~ p:!b1ic l.>ny·; a 

:;~','~:~' ,::,':: ;:.:,':] i ;;:>~E ;:i:::~"'; ... ,~;:::'';~~:~ s ir:::!,p::.:~':.;; ~ 
rn<:rc~::d rraf_:·ir.t~, lf:<." t:-·!· ... ::(.·;·;_.t ..:;;.;nd;;-;·d:: ({U;. · 

n(d h:~ (h:~~1}td i.:~;.q(a!Jy ';Tit!tuu.t P?.nk~t!;:} 
;;''::·cry ttf::·-z:·:'.q<"~H r:::rr~i-~.·ct ub .. \··~;f;:·t(· t!:u~ ~:• .>{~ 
f1~r;;p::.} ~~~:df~· Jhos;:· .::tG11<lflfd.::, 

Standardization 

l { {.'->.i~TJ.:n~~r·.:iat :<·h·\·1~-~{,~:. ·.;·d~:·e t~·; ~-~; iBh· 
pr:::..c-~i('(' l(,-;no:·:·:"j'.-V. !:.h>:' f;rst. j~l>.:\·.lt~bh·:· nn~ 

~;:·ic;:~~:~(~:,c;~:1;,;h;~.)l;:::l;,t;:q,;·~~;:;:,/;~',~';~'·:Jii;{;'2~;~;: 
qur::.:.t~01~: t·.:: ~he rn:.:~~r:btTS uf. t}·:c· t~:·levi~io:3 

~:;};~~~: t ';;~: 'i~·,~',';;~; (; l::.~,(· \ ;r:~'':~ :., i !;:;,:;~~;:,:' ~·.::.~ 
~.r~o.n~'hi!iiy o~ f'-"~"!·r.lnr H!\~ J!Hb-!ic ~k:\'\·.n tu 
thf {<t._.~ ~r:i}5:. :.u f::'l!L:s.ct· f·x~~~!r:;;. n:·ct·i-... ~~L: by 
nt:· .. .,.. r~nt·s ( \\?:th th<": f:.r:~:· \~hc·ice :J·i{:'Y 
v·;uch! b.~; ~;t>::pr;il·:g: f:J:'n!er- dcvc~oprnent Jn 
tht· :;;,.~~<:·:H:{:, ::ri.d <.vith tht: ·~{:·•:ond they :night 
ht· end::ng•::ring thi~ .::cc<~pt.::n::-::· of tht' -~.,:h.;::k· 
indt!~:try b~v thf: pt:h1k. 

·v . .=t·:a~ fxT~s3bk :-.(•hn~on l::. therf. tc th:::., 
app:;.!t't!dy i.~HS(>h:ahk ~:rubh.Hl ( J t i·:= f.UJ~ · 
~:.eh·:~J.lt~ that tcle·.:i:~k:n :.).:iH hr: ~l<~\·el•.J})f.:'d 
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h; ;:.,s;:.:h a h;~;h ~t.:-:t<": c~t }~criu::~(•n ~!·~ thf: 
L:bor::t:o:y tha~ :d: :·t•tnr: f~1tnr(: ti!·f::.:~ ~t ........ ;n 
t!~: gu·l(:ta~h .. o·_n·::-·:-:ded that th(: art c~f 1~~ctHre 
~r~Hv ... n:.::s;:;~!.:r: Jn~:y ··..,.~~H h<~ f!·o:::•::n f~;r ~.r:rs:<:~ 

E:v·{~n <tfl::·r ~ht· r:r~H.t~:.:· of ~tand:~fdiz:~t~o.):!) 
~:; S<~t!.!::·d. othr·r p·:-c.·hJ::·n~::; t:>:i:-.t H:~~t rs:r:s!" 
be ~.f>J;;f:d };e{o:·e t~·:lcvi~k:f: c.:~n cotr:e ir:..t<) 
l.'f.:t·nr:.tun. :J:·t.. 'i"'he n:_;,):~t ixnpnit::tr:t. oi t}·:t·~:t· 
prohlcn;~ (<)f:~·::·l·n;:; H·-:~: cx~:x~;1::::~ ~o '.~:·hnf:v;::: 

~\·:n ~::.tv:-: t.::: p;~y :he b~H for pu~tix:g orl 
pn.:~~r~u;::~. .:\.:. \'..'(' h~::,.,_·,:· rr:;;:~ntluiU::~d b~:f}:J:'(~~ 
ihc iin::tnc~a.l :~:.1ct".(:~.:: . ..-~f td::·-...·;:;Jot! \V~l1 h<: 
•lcrw:1dent :.:..1:~J;t 1:trg"('- -~·.:~~h· a•ive:·tl;:;~n~~­
}\:·rhap~: c~iH' lx·st .Y;Hd~,ti<-k for t(:1e~:1~·io:{ i~: 
i: s moot d:>"<:·!y ~·d.::t.f:<"l !:.hlas<ry, prc·;::::m·­
fiay r ;::d.~o b:-...~~-~d:.:·.a~:ti:l~. 'fL:::· ;_:n~:t~, in H:.;;:~·~,, 

~ ~..,-~, i·:·Fhr~tri<"::~ ar~: •)f tv·.:<'> g:.:'n~~r:~} ~YP('~·) 
.P~·r:gra:x: ptoth.t(·tlon ( .. ::~.t·..: ;J.:..t.J tt:,.:hni~:~tl <:.p­
er;~ti:n.~ ('(>~-~·~. 

Operating Cos~ 

r"n.tgT:H!~ j:rodu.:.:tJU!L (,r p·:ng"t3.iYli.!!:{: 
1.,rorni~-=::~ 1"\) bt: ;~ J;rnbk:r: e-...·~:n ~)t <F'{:nr:i ... 

~:~;l;:::<:r;J';.P~',!tl;'~~~~.,~;<•t hi;;;~~d7.; '~~~' ;~~,,~:~· n;:;:: 
handl .. ; ~~h(,:.lt :~·;xt<~('<~ b•.::~~r~ (,{ r.n·o~.:-;~rr1 tn:::.­
h:r~a·: t';;t(·h day. ~upp~-.:·..:t" t}:::tt t•:: g•:·l ;:.,ufi~ .. 
:·;Jent ~.i~:t• ~<11t ;:~£ r;aJr~: ... :xH<.':r:~.:'..T eqni1.tn:if.Bt 
t.h.:~n ~~; !;;,:;--..',· ·:JSed in r~~d.i:.'! 1)1:f:n~t~u.n~ t{:·J.e,.. 
Yi~·1·)Y~ .... :.~~tiun~= :.h:dde :.<'> l.:<:· on t[:o;; a!:· !'.:n1y 
six J:.;,.·:t:rs ;~ •h:y, e.x(.h:si-..:<~ ;::i lht· t1n:.r: spn;l 
un new.~ ~:.r:d :;purfs t·\·:::n:·..:, C:.:-~nsf:~v·a;l'\Tly 
:.;;;::~~t~:lg~ -.;v:·: Sh(<11~\i :·~~.-p~~C't lh~ti" th:;~r:.:' V,··.il1 
hr: :::.t 1ca~.t t\vn co:..np::·t: tiv·t ::·h;;.lrv..: R"i\:;~~;.: 
th<· p:Jhli:.-. :.1ih<~rcnt prc·~p·an;::, That ~ .. ,.:H 
fFf:~rn d::1t tht·r ::: -..:..-JH h<: t!:::~ nt·~·d for 1::~d;t,y·· 
.fo:..1r 1;•::fH·~ of prt·gya~"l! !r:a:.f:n.=,l. e;:.:.fJ! V/(:<:k. 
\~·hlc.h ~tn. o;;qt~iv~l:.:'nt to abo:r~· forty~t-w·<: 
Hul1yv..-o:~d ~Y:·:::dth:l~C.·D~. (·f tW<."> hours ~=~!-.~}·: 
<.:. v.:(:f:·k ~ ~This i..; D~ ~!"f:YPi.:'l-:dc··!J'; ro:>r:Ji~·tT!'if.:'Ht 
whe:.l .. ;rH:: 1Tii::ct.:; t)D {;.:::v·: ·t{~.._, .. re;3.l1y :£::~J<)d 

;l:;,'· \:;;~ .. );;- t 1':; :: ;;,:;~;.,J ;·:;~;~~ .. ,~:~~~, .. ; ;' /~,,;~<';;~::$.!. ~.~ 

~];, {=:i ~:~~;;!~; ~\ ~(}i~il;:! :~~.:~ ~~ ::~(~: ,~:l; ~:i ~):~~;,:;:;;:~::,: :}~(':~;;:: 
g<.~r:ic" arH~1s a:; \\·(:Jl ~::: ~c··~;d \'i)<:'~d p-:.:·1· ... 
{orn~:<~::':-!. J~ r::·:c:~::~:-:ariJy iono:.v~ :.hat t<~le· 
Vi'l<W. \.:: knt ;; ill !.·o.: l·:i~;h;,,- p;>i:l th;ln r~.;din 
ta1{;n~ si1! .. :-:; th::: f<)nn<~:..· 1nu~t b!~v:.: (!J{:' ac ... 

•::umpli,!-,n.:.t:Hi:; •;f tit<: latt<;r ;.u·:d m::,r<: h<> 

~;;;;~; ;.,J ,_,l;'~' ~·~ ;;:n~~ ~)l ~';i >ei 1t;:~,:·!~,~~;·~~~~:::.a ~~;~.r~~~'! 
v!.sua1 br<.iadcast;:; th;5a ff)r :.ho~t· ba::-,ed -en­
tirt::"ly on ~·(•nnd~ 1 hns p.r.ov~din£" .3x:~·Hhe:: 
:x:nd;;:~nCJ.' for g"i ~::.~txr r•:!~t 

;:i1i~·~:~~i?~~{~i:;:::~:;::::;z·t~SI~ 
Chs,o. B m:.)\·<ng memre t<·q!:ln~-, !.!w ex­
J~d1d1tur~:: ().f f>f)fn ~t;.z(}:'.)/X.iH ~o ~-300>0{~}. ·Th::· 

~ ::;;:~~':,~-:;::~ ~r,: \,::::$~~3,~~~:,!·;:;~:::~~::~;~; r ~\~~:·;;:; 
~~gn·:t:n~::·r;t in. the ntd1~; ;nd:r::tr:_-{ tJ:a:- t.h<: ;~~d ~ 
'.:f:rt:·:::.:T pay::... frnrn nr:t··third lC· •.JJH::·ha1f 

;;·;:;;;. ~;.r~.,,~"d'c n:u:iv<:r, ,,,.,. hour. to;- noc-

Jt 1~ ;~:~tln:ated tl:;:::. t<::1:";\··i~i<.">f: hJ<)a:l~~~~t~-
1ng v,,.:1l ('<)St abc!Bt t.hr~:~; finH·s as .:.nt:.:.·h ::~~­

r;,,ho br:.;a.dca::.,tin~~- 'fbi~. !lH.:-an:; that tt::k~. 
-.;·;:;Jon a:.h··<:T::.;~Jn~~- \vl1J hav<": t.c: b:.:.~ thrt:r: 

tir~~:;~~c· ':'r:';.,;:f;:~!;:,;,:,~~~'';,;~,;;~\::)~:·:~:;;':~~:tioing 
;vi1J dept:nd Df:Gn hnv\· n:.uch ;, :.t<:·:1t.ior: th~: 
advert~~~:r ;_:~u; rornin:ln·~ ~·to!:1 ::.he w~~t::l.1(:f. 
.i.t i,; (:vi:kn; that t::kv:;.inn wiH ..l:~m;cnd 
nturf: <:.un:.·tT:tratjc~n on l};~: p;Jrt (>f t:l<: ~~~!di .. 
cnt·c ; L<~n ta.Jjc. d:.!~:-:·. \:Vill :.hi-:. r.a:r;1; lh{:' 
:.·.:.t~.r:;}l h~,t:.:'nf:f to igs:r:J(: ·,·_i~n~~f enh·naj~1· 

Hlt':tt ahog:~:thcr h{~r:: a~.e h:·~ W('l":sl;..{ J';.H.h:::i· 

!l<">t <,h.-;~;rv<: ~h(· pro-gn:r.:l t1·:a.:l :~:or: a.n hJ:~ 

~f~i;~:f:;:;,:?f,~I,~:~ii~;;;~ft;; :,;;;;~~~ 
"·i."~or; nb~.cr\'ft, \·',.'b;.~fc .. Tr ~he :u;·~..,~:cr. tf:is 
J''"y·:.·hol::~g: . ...-.a·l r~·:.::ctloq ::m th:-: ·:;.:, rt ::.·f. t}:;;:~ 

~:~::= \;; "~[;~r:;:·'~~ii';:n;~~ ::',.~\;l~:~;<';,_,;~~;;n;:' ~·;~::; 
C<">i!l(:, 

Mercho:nd:ising Problem 

()nee .:dl. t}:::~ p-:-c·Ld::·n!:~ :.(; far di~cl~~.~-f:d 
hav·e b''''1i .;:::1v:::·l, <hu ,. ;·,-iH ._,.;r remain 
the tr ..... 'n-:.(·ndc;n~. j:.·,}.: ::~f. ~::::'tt.~.np: t::·1~::.:~-;::::.;~ 

;:',' ~::~:;.''::~;li::~;;: 1 ;;~,';::;~, r ~·~;,f;:l :~;',:,~:~1 ,:2~\';:;., ~~ ;;l 
£~:~:1 i; tl·:::ir right :.u br:~~·J:..l h> rc~:.li.z(· a. to;;-

.~,~~~:: t ';::J<~h '~~~~}:,11~~·1:: ):[;'; :" '(,','::~.: :x~:~,;::•:· ;,:~~~,~~ 
~t: ;;n:~'::nt f-rl.",rs:. $1.S,(X)0,C~~·:;) t•.J $2S.{~XJ,00(:. 
\Vhi1(; 1·:-1a.k!;:~~ a ;:>n:.·1~t. reee~"'.•(f lr:~:x~rfac~ 
usrx-::'~ y.,.jJl ~.t!H havt:: tf, ... en th::·ir ptod~!::·t 
chcap·:y -;:r:ough ~r: th?lt :h·c puhh:-: wiH h:J; .. · 
!1: lar'.:< ·J:t~:nun..:...:.. 'Th<: apr>roxint~~t::~ o.>.hl 
of n:·cei··:~:r~ ·.hn·ir::=~ ti:;;:' ;~.::St ~ ..... ;;~:- ha~ ht':f:"!·: 
f.nH~l aho::u:. *~"} 5() t~; $700. :\ :_ ibl:=. :..·;,:::1-}t'i 
high f.'('-..:::.. €:DOHgl! r<> •. Tivt:·~, .,_,.,·~H hav·e to he 
·pet lnh· th(' l1dd !.u it·:·:hh>: the :;~ .. h·e::~~S(:f 
to :...por:~(,.:.~ prc.;zra!I::-.:. B(:(.::u.~c- :.·!s. 1h·.: 
pr::·hah1~: l.t·'o~, .. HlHnh1~:: :.·:f. :~<:C<~iv•::r:-. ~rt fJ::"-.t., 
('0111pa:·eii :·o ra~hc·. ti!<.': ad'.:f:Tt;~t'l' -...-..-;H 
p:·ohahly !;,;,it;;.\:; t'-' p;::; th<' hixl~ rak• ,,-,;.;.~ 
·.:d by :h;·. bw;d::<!:ikt, ,_,,.h;: ;~ tf:inkin~:· r::f 
h:;:., :".:'.-YD d~. ;.:c}{ .• ptYH:';rt i:l v·{;:·~tn-Jent an•} the 
price that h<": h;~d to ;.·a:: fo!~ his ·::uH.r(: 1 t 
r·:.:q:.l~n:s t.1:c ::·:<perFhHH(; of ~.r:·v~~r~:l r:!iPios: 
dul.!an: tn bu<ld .': ::•;mph,:e ldevis<G:t ·<H;:fo 

<W Jow c<.>'t land. C'de's h:: i-.: v;c!! :sup­
·p~-;rtc~J ilrraBcially~ d.:~;:~ h:.'G::td\~a~tfr -...v:n r:c~:· 
h<; ab:t~ t:·.~ p-ut. c~n a~: n.:;~~"!·}y <xr as g:~)od pro· 
gra-rn~ as the ~:~\·t·l·;·'-l:~·e r=<~t:-;.,Jn ~NiH e)\.p::-:.:·t 
if tl~c· b .. ct<:.r is i.(; imTo:t ir: ;; "''c6;·n. Thu: 
th(: vd.:.:.·~le <:irc1e be~~.~-:r; ::~a1n. ·\;\:hn '.;\,:~H 
:iu1sc ;hi.; ;:rnhkm lns no; h<:cn (kt:;! mined. 



t,:~i?~:~:1,r::~i, ;.:;\r~;~::i;::~:rrD~;:~~,~ 
bt:-lc:~.t d;ts:-: v.:as ~;._;·nt un 2 . ..,..,. f:::k'·..: ~-~-~r:p:~tg::: 

r.htot·:;;.;h ~\·l i1 \\·~n:k~~c Chica:;•.\ and pnint:~ 
too n.1Bncr1:.•es tu n:.t:nt.ion. T"f 1>:: ; r;_p tld:~­
·\·,:·;s.r -~...,·a~ th~:rfin thc~1J;:}:.t{u.Uj.- plar:r::.::d fnr 
th::: la~.t v\·<:'':·l_, :::f ~rring vaca.tiot:: :;r, that 
;J:!'~ doal}IC E's \Vu~;ldn't ::.p<:'nd it Ju •::~t.s .. : ._::r 
jn rc·:r.:n,•;:_lg in{"'.01~3pktt·s. 

F~ i t.Y··! wu ~:-udent~. \VtTf'. deponed f-rc~Jn 
(i$':' E. F. 1x:i!ding· on Sur:fJ:.t~~· ;~~t 9: .~2 a.n-:., 
C. S. T .. ::board t'.:o...-o large (~_rcyl.lour:d~c Le:~ 
s·::tflC 3.Bd Pau1 {·{ngland kept ~he hc·D.nds 
·no::ir:g np th~- 1~1x.h! lane and ~-Je~:..:r:--., (yc·l:, 
)'OH read ;r_ rig-J-n) John 1< uhJxn;~n and. 
H-o::nry- E. H;~.rtJ:::· .:~tond ~=~tEttd 1C· buzz {cy:­
st(}F~ i.n case: c;f •.:·rnf-;,~~-~-:ncy 

tt,;;:~ '~;;l:~~1::t1 .:'~~·'<:~:u 1t~:z;,;j 1 \l;~:ir;:t~>;.~;.L:~~ 
<:nd :,ta:t<:·d n~·.;i(:·~ving the instnJct·:::n:-:. fnr 
1:·nt~t.sc I·~.E. 100. whi<.~h ;;x~~ givtn here n:. 
;lb1~f f:v_iated f~•rn~ : 

3. . ke,~·p ::-h:an. 

6. E::i. :<(:nsibl;: r>rink 
ly. 

JO. Do :wt iikl:. thir:g;. i:l p!ani s wh:.ch 
;?,iv{~ u·..: a free inud·L 

\-\:itL 1hc '.) .. dd ::.'.-·v:~:::t ~tiD strean.:in~: fn_tni 
o:.:r hr(>\~\··..:, ~\'':' cith:ked the La.g:-:. at H!<.: Vv'i:;· 
>.>::::E-in .Hot<~J :.:.nd tl·w:l proch:dt·d to ·g·n >:n.H 
~u:d d;,,r::.:1tic tht· i<Ywr: tk<t W<i:' :n::<h 
i::s:1ou:: hy ce::t_ajn ·~tH1L 

Heca.n:-:f: :.h~:· "':V~~rk:n:~n at ;ht: .AHl:-:.­
Ch::J.:.l::~rs pl:tnt had d(:(:idcd !o lak!~ o.d-­
ya:rtagc ~~.r tl-H:·i~· pn-.sverJty 1~:{ gGi.r:g on ;:~ 
\.:;~(";.-J.tJnn: v.:c \\ cnt t.hr-oDg;L t};e :'\ l1::r;­
Hr;;,dh-:y :iv, .. ih~h~~f:~::;· plant in~t!~ad .. Here· "''-~: 

~:: ::~;\ ;,';.;, 1:.1"~.·~~(~;~>1 ~~~:~~~,/~:'';:;a ;•;.:· '.~'~~~';'_b lr\:::= 
~;;:!''~,,i;:,:::,r,::~t_i;;;, s~~;.~:~s;''\:,:::tei:, ,U';r;;,l1</c:~: T!ti, ;:>r<.>cr::" i;: Uo::d tc; etd: nl'.'1a1 :,wit,:b~ 
hd.x.f:~ ;o P1"t'J~~H':': thcn1 f~}r J:-~l;ntir:g. 

;_n: ~;' ,;!~~·r;:;,:;r:r1';','i i~~~l(:;~;~,.~).[; ~:~d ~~i;,';,tKt~~r::'f; ;~. 
~~:~~;';~~~~ ~; n~::~!::;,,n 1;;'::~~~,/:~, '\;~:~·il::. ru~~:;. l';.;;: 

~~:~\~-~/ir~~'l;,';~;~~;~tj~·i<'!;;,~,~~;;!:~;-c,1;~~'~:\::L;'i:;:,1~ 
~;:ra] p~;~r:xuisoi fnrn<t-.~..::-;. 

Br~-~:ht (?) and <:'arly· 'fs.H'~•l:::.y a.n~. ~v1:' 

~'';~~:,~::;d a~.:~:~,,::;~ti:.'· 2~.~,~~'ili;;ll t'~oE·;;;::D y ~>l~lfl': l:~:~~'; 
.lf)(l at:t(, fr::mr:;. arr: a;.,;emhkd .[l('r k·ilr 
·w.itf: ~.carce a t•.)w.:b b_y lJun1a.:.1 ;_q·~·;wnd;,~;t:. 
\·\:\: \..-~·:s-~·:n':. ~dk:\".'':'•i h1 ~~::~: !}n- ;.·r~::~::x:n>· 
":~::::;d d~:1)ar~nH:·nt hcGu;·..;,:· it ..,:-..-:::~. ~;aid they 
wf:rc hn~.y n·~ak:ug_ bn.:·r---:a:1k:-, -fc·r ~hv 
:\rlY:\· 

I'l-;f~n wt: :.<'>('k a ha:-.ty: i"a:~;y 1.:: .. _;k thro11g·L 
tf:~; Schlitz brt"\Vcry. r-'u\' . .-t~r _i":-;:: tho;: r.d:.n·:t 
\v~::s :-:.-uppJi~>.~ by t-._o..·.; ·vJJi!;tn <_:;f~n.::·r~ttor~ ~ 

aH·i Norbf:qr f~qniptr:e;:t \\·{~:: n~.f'd 1n th(' 
rf:f r!g~:r;tr:t ... ~ou!ptcssorsc \-\-':.:· \\·:·:.u:n··~ aJ­

iowcd to '~<:<: f.(:rtair: ~~~r1i•n~s o£ tht~ plant 
v.:hio.:h \·'.'t·rc· ;~p:Ja::e:ltl:--· hu'-.y \vi:h dc·;·c·n~( 
<)r;,h:r-:~. 'Then --,;.,.-t· an ·\;.:cnt jn!<.l tlk:!.:: ba~t:­

.ah:nt cafe and had l-::.:1. dog-s and Coc~~~ CoL1 
r:n the ht•llSC~ <!f.lc-r ·.xhJch \Vt: :·q;;_t1;:::d tn 
10 hmJ:. 

Tb- Cu!k;-- H:nr:mcr t"(,n:p.<r:y ;ur:Jcd out 
h.:: hf: ·..;nr:·.l':·v·,·hat •) f ;t rt:;h:titiur:. :.:-f A Hu:~­
lh·ad}ey. ~!'f.::.:~ pla:1t '~' . .-a::. oi·i: L·)~Vc\--c;·~ a;v.1 
rna:ty lln~:-~.{;;tit~; au.J beJt--d:·ivf:n ~-:~~-~d-:i!i(·.-; 

'.ve·rr: i.n o:~·v Sdcnc·t, The n~o1JJd::d pta::.ti(::..; dt·­
par;n~i::nt ~ . .-... a:, Jar;~(:. lfe~t--·n·~i~tant ~::n:: 
·,l:id'b '.HTC bt·in<:: ma<k r:f a co!,[~molJlckd 
gil.s{;nite pla:-:.ti.c icadf•i \;Vith ;s'~bt"·d.(>S. \t::.n:y 
th<:rr::~n-~~-:tting J~Ll·,d_·:::s o::f nrca- ~~nd phen::d­
f<Y:Tna!(kh~}·~'te <t!ld synthr:ti~·. n1bhc.:.~ \'.·~:rc 

1,.!:ing fnrn:~(·fL t ..• : 1'J_::·1.~;~1:1~.'~-··,-... \'\·a, ;;,ppar,::~lt1;' 
thf!TOO-pL::~t.it·. 1. · ,t ,_-

~~n, \;,:ith h<~;n·y ht:art~ 'N(· st;::rt;:·d _:_:;r 
ChJca.~~(}~ ~k,win~. on{y :Y":'iCf: tn kfcn. up 
-.,-yi~1t ;;, F\·ni1ac fnJl of rwitcht::~. The ~:h·· 
v<:n> Hotel wdcom>:d u;; >> ;r.h \.,,.,._, llt!k 
pn~~udk·.\ ~-:r:d aJJ F.F.. 1s .s-.~;d:!<~red. to \';_;_­
ri(iH::., and va:·Jab}e ;::x:J:.i.~tTr:':·nt::-.. l:appt·f!fn.s 
.spent hi:., ':'V(:ning riding :h~: <:h·va:o-r f ron~ 
:·he 29lh H•.;Or l::: 1.1-w ::.11b~ba~·t:tn('n:· a11d. 
·..-we \·:':r:-:.~L I )c.tL·: stuppt:d at :.he •k:sk and. 
told !hu·n lo .l.ig:lt tho:: l;catt:r .so h<:' could 
:.~1h· .:: bath. 

:\ '..; Jnnging g};lt:•.>:s v.·:~.n~ h:::i;:g· ca.st ;lt t};~;: 
l:_u·::_u"!f::.l.s.l:,· soi·t ~!~:d~ ~:t. the :-::t:~\-en.s, FhoBe:~ 
hcga:.1 ;o rit~g. an~J a d!:~gn~.ting.l_~,.. ::-h~>::·rf~li 
-..:uic:.:' \v,:::·hk:d) '\~(·~)d :-nc·:T:ir.:.~~. it.\ 6.!\ 
tinH: 1C· 1H: up. th~:: tnr:;:•::r<~h!n: ~-r:ay ;J~: };;;u,1 
for ;;. ~:tt!:t:.l COH.~Jdc:-ati~:>r;_" 

C:·::J.\-~:hng ~·:1 aU £._;ur.:-, \-'.·{: fna(k .:t t•; th .. : 
bu~ses. J\-Lsndu~:t w~:..~ ;::~ h:t1\: {ate- ··-zipJl<.:T 



; :-ouhh:: hf: =--~ud. :::,._;<)!! ·\'\.·~- v·: <":rf: .~:. ;. h< 
C;n·;i_r;g·${·--DhB(;i~- ~-t·~~:d r:si1J .:.n S~:$cth (J:~~ 

<.'ll::".'t>. 

,~.:·~:':ti;';~':l'·· ~x;,·:·~:;~y:,·:, 1'..;:;.,,thi;,,;;,';':./ t~~·,/.::~;~ 

~;:;~:i:\~:;~~;,:::i:~'i1~!,~J·:~;r;::o:;.;::::.:~:: 
c:ghr. }:r:~r:-:·h~ v-:~·t(· inq.~~-:k:_(-lr: t·,~~-::-~ 1 ,~0{~­
·fn:-;:_ La~}d~ng:~- a;_ ::~ ,_..,.1~t <_;f about a ~r:ii:i<A': 

doU:~~~--; ;.<<::~· h<:ar:·h.. Lar.~_<·st "t:.:).~hh:>~~ :.\<::: 
d·:(· 2~H;t:..~-~~;(}~ r-;1kr·t!:dl :x:sit. :rv1o~.t t:~t~--~:.E: 
s;::-..:tinr:s fY!: :·h.c plant ~y::·r::· :_};;~~ 1~(;\".:t:r ::?:(.!·t­
<:rati1-::{. si.~:1ion::,. ()r:~: Cl.n·::ai:·s('d 1;inc· _.\H:-,. 
~--~-~1:.-j';~.- •t.·_;:_.~crs Y<>:.:.i{; o·:·.:.,_:;;.tJ :t;< _f t: n!~h_~(:~:~a::. rx::{.it!(·.;. 

< ~ ~ :.:.r::~v.;; ;/~(:.(). k:.:a g::·::~ ... c·r~tlO!S. 
Th.a: ::::\'~~nit~;-2. ;\·::· ·..:·{:-~f:t tt~ :F::<xt J-i';;,r~:·~=s-~·~ 

Ca.::~= tof d~.~·H:.<:~- \,,·:t}; 1ht~ Chi1·a .. ~o :\i:.1·n·3.ai. 
~.:·~.nHraxv t.::: pr::·dict1-.;:t~} :.!w ·~pc~·d.;.t~1··~ :.:..:-:;~·{; 

rnh:-n.~~::s.:i1-::< ~~t!·1 v\·,:· ::~:.1)::~~-'<:<:t :'he il::::~-~~-::.:'5~: 
;·rr:-; m::c·L. 

S~dc·.,;~ .. :::lk::. ~.\v.:~:::·(L r~~~!~ b:::~~t ;:s.:{ ~-·;_.q·; 

spJittlT1~: :;~t-.;o ;::n th:;:: ·;.~;}~-k.,v:i:.·~ and hw.:·.:<;S 
\-..·<;::e d(·~h~:·•~ :r: ~tr: );H1(:fH;it\:' :r:i:..!. a~ Chet­
-;n;?~=:·k ar:d. Fruh:.~t-l 1\;arch<;,t ~~hoard T1;~~r~.·­

d:n. 

Th<:r·"hY ::nd Fri•b~· ,,.,,. ·;i;i:ed the· "':il, 
ll:. ::o:_·~n~y ;:Lu:t (J{ ~}:(:' Vv:~;~~:::rn 1-:~k~,~r::.i.::. 

( ·):nr.-:fP., ;l:·~ '.·1d::'r, k·~~ ").:-,t(~r:~atJ:--e:l. t--1lt 
yr~:·y h:h;: i'Llr>; (>f .,\,;i,.;;u;:i:i,: Eh·r::ri(, ~hi: 
n~< ... k~:-~-} .E.k:~'.(F;;ll~-;t; ~-::· Co:-p:.:r~Hif>S:., an~l d!<:: 
\Vdh~C·::t:·:.1ncf r:~d:\·: r>la.n: Pc~inh ~-.-:: :n~ 
:_(:fc~!' ~·::e:·~· ~'he {:":...;.t.n.l::~~:::·t 1)1'(":_~~·::~ for ~-tJ;).k--

; ;:;< };,;;~;,'}"~,,~,;: ~.~~::,.; :::. !;,';.~ '~;~,:-~; ;J,t:j.::~ :/,~ '\,;:',~~'.r 
er~: ;U .\ :).:·nr:·:~~1c, ;~_:_l,J i abti:.:~~ti:.:m .n·~J.lL~::i:<~· 
~·::r.:~~::.~~ nf ~k·i_~:J h1od.;:~. :J.l .·\ut~-;.:.n::d:~'\'(·. 

\l.: T-:Y:.'·, n·.~r<::·:.<:d ;<'<::ng :'-::<t:.l:da., 
iY:~·)tr~iD~: C(>~!l(:. :\:~ pn·.d_:(·t<:·:~: h:.P;~··(:\.'<:::~ -ft 
d1·~ <;<):::<·:. ~.tl!·J :. ... ·::·. cht-ck<:d (,;:x:· ( thc·:·t: of 
:r.: ·-...-·}:_(! i_·~:~d!!~~ :.:h(::·_k{:·d :yilj_ Fri.d;i)' l~:;:;h~.} 
·:-:nd ht:·{~:l<:d h(_::x:e:.'.:a:d. 

r:1.:·;;t ~.tj• ,,, 'r:.i ,. ~::,,r;;:;r~;\',,j,::(>";~' :i,:~:'\~ :~ .,ii ';; 
d~~nd_\.. ~-=~.:-;,b1i·;h{~:1<:·:a~. \\-'::· ~,~:~~t.::h(:d th~: 
f,,.,_,,J'.'~ :·,f Jl hl·:::< <:nr:k-d::;h i,·J ,, i..(l(li). 
:.or: p·:'r:·:.·:-:. ~rhc i(::·;:~:(:d ~·:r::J~k:-.b:d ~ fnr ;:.. 
t~:n-~:_y1i:~fk';· ;_1~~~·.:<~1. ~ :::.b~:::.i: 3(: ·t<:<:t 1c.s:.R) ~:~ 
v,·o:-<l·: :i'l4.iiHil >.-k·n :·j;,i)Kd 1 \V•:· ;;l;.:_:, ,,,. 

~:::rv<:d ~}H:'i:~ =~:)u~; co;~p<:r r;:·<.f<:.:::~~ ·f::--r ~·:·:ist­
:·:·5~: :~t:t:~;r·;:t:·.~-<·a;;<: ro:.o.:.~:·~·-

S<> Hir:.i;1 t;;:::.:..:~, ·~.r!!·3~:-~, ·:d:-::::J! s, ;U!d ~.:·Hn·(:-~ 

-:~:~~~::_;:;:~;:(,(,,_ ,~l,::~~::l, ~::~,,. :;~~::.,::~;';~·:;:':~!~];:; ~,:rl~::~. 
:.~~. hy· I-'.:.-~·.:fcs~:.·)tS E.:uh~:r:;?.~:t·: ~tnd }·}a:::;..,:·. 

'{HE d;>s Wf: h::d. ;;[( !:>::•::::.! ;;-;:it;n:::: ic>r 
f:; .. ~:.1 f;.~-:::Hy ::~rri-..:·::d.. <.)J~. the ~-~.::,-;fnix:.;;; 

· ~·;{ ) .. {a~ch .:.~}~ \1.TC _i?ath<:r<:d_, 7J :~::..-or:g~ 

'.:",':..h. bo..g·~. ~~::•3 b{~_gg:{~J;.<: a:· H:<~ (}~~·t;l;::::~.r> 
h:Ji.ldix:g ;~~·~-~ hc;~:.ni:-:d t;~.:c· L~:.-g·c· (;n:·y1·:(::..{nd 
hn-~:i'•.::-: pr<':{>.:,:·;:$i.!;::_r :o 1(:~r~··i~1g fo:· poi.:r:·.:;.. 
(·;:~~.L \\-~t.h ~~s \~-:~:r•:: H:rft'. rt5('_:t!hers <'>~ t.he 
{{~.>::.th.y ~ i--'r<:.~·c·::;.,:~o:::; C. :\. ~\'f:~:..t·:n, <·: H 
:\f:.--!;li1t:: .. :~, ::}s:.d C. S, (~:-<'>~"{:' . .Tr. T(: ~·:;;_:_k!-: 
~l·:::': ·H:a: d;(:· trjp \~uuLi ~:.:?.:·~ {)fi l·:-! :h~: 

l ;'.;() 

Hc'l:li ;:1:u:nc:. H>J;;i:rc.:r: o::<=: .. ,k;;t, ~:<> tb,:. 
:..:.:1X:f:'O{":( t·~:~d l:·.o f(>L:t hJn.:. Ot!t Oi b::~d. 'h_:: 
s;>!1c· c;f :.!!:.-~, ...... ,~ ~Y{'!'(' i!:l(k-rv·.:~~y a i.iUk· 
af~<:r :;::l.::=~ht. 

\\-~<: rt:~h~h(·d \·\' ;1 U.'':.t-u~ \:V~:it:~:(~-~~; in, :.r; :l<):·.:t-=: 

a1.;d ·"~··f~:::~ ~.<":rv<;d_ ::ttl t:Acdl<:::r:~. lr:J.:>.:h d-::::t:.1.h::l 
1}y :ht: -~\·1 i!!B(·~.<)~.a \j lnil·:.:o{. a!ld ),.j ~HH.tLk· 
::.1ring- ('n. fr: tht": afl::·n::::<:>t;, v.:f: ~t.::d.:::d :in 
ir:;;.r>l:':·t.l!';n ty f:rst v~;;.:t~n~~: Rjp \L::1)trtair:) 

,':);':;~';·,, :.~·~, ;;;,,r:;:,:::;::;~ J ~·;~,, <\;:,:~',),~:::;: ~"';~,. ~;:r: ;>,l_J; 

i<">:- ro:_!n~·~.x: a~;.J ~.at:dpa-f;<:·::. 

0; i:lt>:n:'=; v,-;,, Uw kih in wh;::l: thtc 
ro~Jf;ng fp·:_:..r:)~.l~:~. ·:-t·.c~·:i\.-(·::l ~-~ F· : .. r···~ft r .. ·. 
:1::::. n.£ .:s.ta~=s. Th(: fin~;;.he:J 1:r~:~:{~l~;~~~.- ~~:·:·:;. 
·~n1p;x~~; ~<:> t<>=:.d.1:-$~: ;n::nu{;~ch;.:.'<:~ .. .: :::H -:.1\··e:· 
the rnt~:>:.fy. Th<:- c·<·B~J~~~r:y ~:_-:-:<:·tf do~::;. not 
n::_:..t<; s;;:.;{(}p{~;)C!' o:: rn;:~i;.~-=.:{· 

Le;~ .. -'~r:::; ~'b{:' pL:s.:L v,-c sh~r;(:d ~.-h<; h-~-!:1~:. 

h~:.op .£:-;l· :'\ P1:lCi:CtJ~. :F.r: ~-:Y:$i3·: •. :t·:~·;·;t oi :h·~. 
hGys pta.y~·:d c).r::L 1:!r :;kpt. a~. -.,;-.-;:;::;., t.1-:!'~ !::he 
:l:.u;!:;t m;.;,: oi' J.he r.~·;p E>·:i:l;:-:c pr-.;vr:·•l :·n 

::::<:~';'{;;', -'';:,\::~:'t ~.: ;:"~;~!' ij, ;;~:~ gn~:;~,::, ~~ ~:;:;~;~;~ 
tn /~1)J:l(:'['(){":~ ">;v~: (-.{! ... :-.:·k(·d i:~ ~;.t ::~:n· rc:~:~~>:~tiv(· 

;;~::"';l;,,,.~':ld prq;a.n·.:l i':.:l· :::!Jr iir':! :<:ght n:.1 

l ,,;!'';\':', \~;:;;r~~~:r::~; 1 '(,.;;~;: ('[.:·;'/,'~:i:r~: ';{1~1 !~t 
ir:~.tituti::~n b dc··~::::t::·.:.t ·..;ol~J_y 10 gTad~.:{~:.::: 
:.:.:c·df l:·} pap{'r t;,:•:hnn·:=-.~.:;y a.:::~l rt·lHh·d st~b­

jcc·t:.:. :u.:d .:.~ ~dh1iath~ '.Y·;:_h L<b'd·e~~-..--::~ Co1-

;\'::,:~·.,c;\',\; .:~'!·' ~:-~ ::i·,~:a p<· :
1
· t ;);:~ ·l "•;•:;,:;:"\,:~';:,, ::;:,, ;-,~~~ 

:.~:hJd:_ i1; H.:!'P U~C!:~V<": t}~(· bc·:.~•~:f~b (;·!: ,::::-., 

r:e:.v •3b(-u'..·<:t:f~.~- :::r dt:v<;.l.:_·.;::;~h:nt:., ''['}:<:: ;:~·­
~.titl;.h: ~::. di,,.-~.J(·d i:l·:·{,~ :.h::ee ·-:r~_::dn }·ari~: ~ ~.l·; 
l.ihrary~ (.:?) LJ:c~·ra:-c·r,~·- {tnd (j} ~.r:~·ni.·wd.d.;_s 

;;~;:;:: h:/;;:,, (;;~~:;;;;;~.: :~ \1:·;, ::~:~.,,:·~:, ~::~,\·~:::·,;;; 
;qTtt,~in ::r:. th(' sizi1;~· oi. ·;-.1;1pr:!·. · 

'I'br: r•;::.::_ () f t.1-:c d:v:·' ~:::·a:~- ~;;:{:'.:lt ;l·:~'fJCCHn:::: 
p::dp aqd ;_:a;.:\:·:: n-:jlL. i_:t 1:-\:::-:· l~i'.:f:f \'aU('y. 

. w tiK f<i,·r:h::r'ly·U<tTk P:lVT \fiH, "'" 
;:;:\t<:hf:-.l tb' !n;:;r:l~ ~.':ci:::.:·i; C·t ''1l!iitr:· r::l:p 
ar:d ~~·:<"};_:x:d -· ... ~.-c .. _:(d pt~l,::, a:-:. -.;--..~~n a:; p~:..p:·~~· 

frorn ~h.{:''W t_...-..-o'_: t;,::)c·~, <,{ p:.~p~~;· pa1p. ;~·:· 

!'h~: x:.'<Y:;l·:d~-.,:.::::-:;d dc:x~r;~·:·'·l;.'l":l, th::: 1;: :.'/(' 
~r1nd:~~::::-Jt":' ~~ltr;;.c:·e~t \_)l~;· ~~:t~:H~i•:n. _.\.H 
tl:." '':<:•<:·:· ::l :.h:, :kvlr:n:cr:t ;, h::.:i.cl l;y 

:n:~;,n.: ;:~-~ ~.l-::·~ heat ::-~f fri(t~-:=~-{ ,·:~t th<': v,·:_;.::~.:! 

'-'f! the ~-:·~·iHdct~·-

Th:· ;;-,,, !<:,.,_-, r:lan:· ,,·a·; next ::.;: <n::· 
it,:h:rar.;. lt 1~. ~~f~g:~g(·:,1 :.t~ th<: rqaki.r:~ u:: 
:t1~h--~r~:d::: t:<•t:d and dr.;:,.-.; ... ~:tg 1·J;j.r::::r~ 'i'h::y 
a!:..:n :r:~d{~":' !·ag :.·.:.::nt::J;t .l::.~d~(·f~p;:~;~~.:r. }-f(:rr: 
\,,.,; .:dl ·:-:.:'ct·i.,•<·d :~~ pa1·kag':' :-_:';;:_t;}:n;r:;_: 
<li'l~1-·k·-; ~.(f {~n li\f· t}f/1:':... i.":_:_ i,l~,";.:;r_l p~rfH·~r· n!;id~ 

;;\ th::· l'hn:.. 
\\\: thes~ \".··.~f~t tt· i:h-:; 

L~~kt"·:it:\\. \1ilh :t: Nl:'<:·;:.ah, 
~'h•:·y :r:.:~:n!i'a{:t:;::e L:ix}:ly <~l::sod.~-.nt cc':l:1·::·.~ ... {:' 
f::orn 'y::_..::d. Thi.~ p:a:1t :.va~ :·he rn-:x~t :<Li'J~­
t{~ry r:lant :.1-:a:. -... ... :~ v.i-:-:i.te<.t Ot! :ht~ ~~n[itt· tdD. 
A di'.::_;;:.:_·t}y ~h:lt::~t:nt !yp~: <);· :!::::d:l~-i{:' v.:~~~, 
:h~: par:.t- ;·-:·;,:~~ki:lg ;:1~::::·hlr:f~, ~shi,:h ;:(:'(:d~~c(·d 

,'[;,,· h:_,<"f:ly ,_,!,,o:.l:<·:,; C':'('j':'. The ;>nip ,,_.,, ., 

,;::11::::::;~;' r ~';,~; ,,.,,,i:,:,',~';:J, !,·;:~~,':.'-~.'':::,: -~',,:~'',:;·,: 
;";·,~~~:· ::ll\,;;,~;j<:ll ;,;~e::'',';~, ';;;},~ 1.';:;~~~::;:; ,'~::;•;'' 
\.'I':'J':' dr:ve;:.-~·pcd. a Ct.·ld L):· ~b .. : ti!n(· \\'( a:·:·i~:· 
('d jn ('h:c·a~o. 

'That ~":.:(;r:j:1.~=:: \~d-~ ::;·:·Jvf:,.l ;:; \fiL·,·a:..(;.;{·<·~ 
a,;:,\ cl:tTkc:d. ;;,. ::i: : ;,, fkt..:l 1.:v :~.(Of"=:r:. 

~~::.~~:~~:,:;:~:·~~~::~,;::,'t~:i;~·.,::.·:~~t:.;::_·:~;-;i~:,~,;~,;~,frtl;;~~ 
:H::\t !n:: .. rnin;:; v.:{: -..: ::~i:.t":d t.h:·: }<o;~pe·i-s Pr-.::d-

~;:;: t: ~,'l';:S ',~' '·;,;:;:. l ;;~.'" : ;;:: ~-o~~:~~~~'~::lJ~\' \;::,~;;~, ~;::.: :: i 
t;n· :.\:hi·dt ~::: ~l:ip~.·~>j _:n {!~(·!·n c::Jk(: p!;1:<t::;., ::: 

c:ih:'r >:.iii•::'·· T-'•.·:!l>.nv::.<g thi·,, ·w<:' h·:cv;:h·d t·:: 

w~~::~:~:-a'~~;,,t:,;;~~::~,'._, fu,:~1~~ •. :;:-:p :}t:·(,;lgi: rl::· 

>n8ki:B,' hi;~h .,. :·ack leuh•< i r ::;,l '':-'.~'i::•';~:;;,n':' 
:;~.',',~,· 1,"'::,',~," r 1:: ,] i:;,~,,~{ a;1:d lt,',:.~~ ,''' "·!;:\~','.; :;:: .. ~:!<::;: 
; l,t>_: bid:~ 1-:<.rl::::~-= .:.n:1dc SC\·c·f::d c:-f thf: _p:.t·:·t;: 
~.Yi:;h th;;::: ... · h;_.;_dn't h::a1 ;~r:y h~·:::;~:~-r~j·.::.~ ~~n:.1 t<.> 

top i ~ ::rr~ '!'h.(: ,_._,:;;:.t:)any ~tc::u~::..i :;:... t•:~ ~<. -h·::'::.· 

}:_HKh ----;i~.h. ."~. ~ if ih;~t \\'{i~r:'t (:~Hil':~;h. ~~.-::; 

nt'~·-: t -~ .. i.-~.i t ::·d tllt": .~\~1 ~hJ~·:::.n}.;('t' St· :.)~·::::!·;: .. :=;·:-~ U ;:~ .. 
fK!::.a} pia;tt n:.1 J~·;:H:~. lsl{r!Vl~ ii: :_h()1. <.'_::1)- . 
Thi~ pktnt tr<:'{;J~: ·; un :~;·:JH;o:l c:·alloils (;-:: ~.~·:v,· · 

ag{:' _p;,;:·:- ::1~1;:} C'(·tr:·;_;_1niEg 1 :3~) t~)n~: nf :.~r-;.· 

n·la:_(:f :a:.. The ~ rca:t·:":,:r:t ~·:H!·:\~t~ a. (_>;) r~-·:· 

C('~-:~ rt":d:J~,·_:.::y:-5 oj ~:t~~.P<;r:d::-:.1 ·:s:.a:·t~:f ~·::: ~x<-'ll 

:lS ha~·t{·r :;: The :~uspc·J.:.,:::·:d :r:a:.~:f ;a:. i~: h~~:·. 

((.·._,n:-i . .wu(d .:·<:- z.·;<i[.l·:· :!0-!,3 





l<!U:\Y, \b\ h at lG:OH "" r:: .. \,; lht· on:,;, 
:u!d. th::: Hag:pr~l<~ ht~hn;:l n:.a·;r;_ ft!g:t:fc:~rln~~ -;:~ 
:h:": place. T~ tnr:p:.:~t:-~r:~. t~n tf;(: :·<~ax :;t::~p~ c,f 

t~l~~i::. tT:;;;lt!('(:r1:·i~;. -..... -;u h::·:-:::.i-J t1·::: l.H:~~~·inB~:~g_ o~ ~1:{:' 
c::eni. :-):_ I-';;:_ ::nd }·:i:-; (]utTn \Vill cnrn:.:· ~:~:Jt tl!C 
dPo~~- a:Hl \\·alk t>: ;.1-::: p1atforra tha: v~ .. ill bt: crcct,:·d 
:H :.1,c lh~p:;it:. ;:·•ean Lu:d :w<.i St. P;,t <sill :;p<:ak 
brlef1;. ·"JT:-:; (}nee::~ ~ ... ;u .:.~e ;pot!-J ~o :-): .. :P;1t\ :;p<:·ecb, 
a~·~d. J:::~r do~-ing ·.,;-. 1.:rd~. ~.\··ill l~c~ "l nov•: r·ro.j:=:i.:n tht' 
FiH l r:2:r:,','r' D~\Y ''f'n: '" .,. 

St. !'al :l:<d h\.; !j:1,dl ·,o;i!! n:c::mt t!:<·ir hl·r"'> 
;;_nd k~·:d ;h1:· 05'.;:.:·::r:blt·.d <·ro-..vd t.t) th~~ ::t::p~ nf \:;,::r:i::-­
r::~::~ :\~;:.l;t_ur3:.HJL -rhf:r: th~: <):.F::t:r~ -...... d1 '.>.;;1tn~and 

:~t }-~al t;·: k:lr:d b('fc·n·. h<:r ~!nd h.i:..~. t.h~: lHar:t(:y Stunt". /\ ~ l·le :.td<~·~ so :-;he "'·ill to:.v:.h 
h~tt: v.-·i{}: 1H:r swor·.~ ;;.~:~} dt~b hJ:n. "St. P;=: : .. pa! ::-or1 :-:.a;>.:t of ;dt cngir~t·er·..:." 

~~:- {-;.;U 'l,-·dl q:;:d(f: :.:t ShiJ!"t :-:.1H·~ech a~:.d -;nv~t:f. aH ·..:::T:;Ot" ('!·~gint"l~:_·::.. ~·-~ f.un<t: l·Or'.<~·;_=: n.l, k;:~:~ 
ih·.: Biaxr::::y ~;toJ.t-.: ar:;l br:t.~~!n·~c ··J-.:x:J::::ht-:... <.">£ the ()r,k:~· !Tf St. l'at.'·' :\s eaxh :;~::s~c·r 
;.:l:gi:t~·:(:r ::k:<"~ ~;) h::: v,·.i.l: b(' h;:,r:.:.l~:d a. (f:rti.i~c:rt~-: ·..:ig-ni_-f:\ ing hi~. n:~:r:-dH~r~hip it; t{:~~ ()~d::T 

1\ ;::. YOl_: L:>'.'::· p:-:.b.t.iy ,b-:.<On·n·d, 

r\ :.~;:;~;;;~\. ;;p;~:ll~;/,;~,,,'/f~<~::; \< r~·:;:;\:. '.;: 
~-~~-.pti;"::·}····.i.t r:.c·::n·..: s:.h;n(·:·:. :3):; P·tinc:_p:.t1 
·..:or:_r .. :-.~ ;,::i :r:vo~tH: i..: {}:::~ ~;~.!•:: n-f En~~inccr:-:.' 
Da)· h-:3!.1~)~!s. l f FHg·int:(:f :-:.' {){l)' :.~- t::~ bt: 
:1 flt!;rnsj;)) ~.r:·.~ ... ~o;:;~~, ~}w b::wklnF. }_J f (~-...-::: :·y 
cr:g~t·::"::·:s L-;. :.:(::":de:.l. :~n lf:f'~ cobp<.":·r~r:·t·, bE;. 

;\ !it: tt(>l': ; 
tl-:1.: ::-:\pt·~E·f:'~. of T·::.1g~ · 
l70G l::~n:·on:; t!l~·ht bt~ 
n:·_d) P('t'::r:-.nn. ht-nt.::r; 
3.t! ::t.Jd::::..l 1nd~l<.'.r::-n::~l!t 

Jr: :.rrdc~~ to n:.t~t~: 

l.,,,,r,;' l.hy d ka:;:· 
~.c~L\ ;::_(·('c·r't~r$g rc~ 
·~ak:. c}~;;_l·r'(:1:U!. .·\~. 
t;~ ·~t1r:-:_}_:L:-..t<: :.h<~ ~;<tk: ,xf l:nHti_)n~.~ B~.~b 1::::~:-­
dra.~ t~:;i :-:.r:ve:::d /\r{s r.ulh::;;_c :..·xiti~:~ t..:: :-:.<·:·:-· ... ~~ 
:h -~;d.r:~:gid~.. 'Th:):·~· G{ you :..~.:he: ;n:~~ at­
kr.:.:~::· r.::: b:Jying :·h-;n::;::. 1·:·1.n:·: ;xt·.:·n c:u: t.:sk{. 
y:_n::~ ;::.F::z .:~n.•J b:r:· yu~:t hntto:< fn>B~ (5 

:\:nr:·:;sl·:. 

St~ P<rlxkk w•;J.S au t-nqb.aM, 
.He was, ht- wu,;, he was, 

St. Po.trkk wu>'i = enqlne'i!r, 
'H<> WO::O, he WO-K, 

fot he in.vent<>d ek<:lti<.:: Hgh.!s 
S.c arsgineens <.::<.::•dd ~:<l\Jdy nights, 

Erin Go llruugh, !mrruh fot t'h<i> ;mg1· 
nf;-~rs .. 

Exin Go Bri:iug:h, hurtah fox th.e >.::ngi· 
nN'r,;l 

Fer h>:: invented 1h>7 <.::ukulus 
And hcrndc·d it down fot ·,ls t>.:> :.::u;;;;, 

OPEN -HOUSE 
0 "FX HOUSF oil! I• """ ' : ty;;, hi

1
l, fr:at:Hc"· >)t 'i:::n~in:::::;:::. 

;~;~';;,r,~,~~,. ,~\,;[\:,;J~,',~~·:;~~~r;;;~;;:;:;~l:.::~~::~:.'~', 
ti•)n::.._.. 

()pus f:;::w .. <: <.v~U bq':~.~n ;)r: Fri.Jay af-:~~~--
noc·n a.t 3 :{~q p tr:. l:k:n:;::n:~trz.[ion~ .:t d;f· 
-...-ar;ou:~ <:xhJbit'-. \\':H t~x~ on "fr•:~n:t 6 :30 t!·.: 
10 p. \':'l. Each Ja.r:;~c: ('~J·:ibit >sill !':;,~.,. :l 

p1_:h1J(.· a·hh·\:"..::~ ~rstnr: ~c ::~:-;.p$;;,1-n tht· fk:r:-> · 
uu~.tr~ttie:-:] 10 ~:i~lto:~~- .\{;.s_.ny depar::(f:it"':t~~ 
l,-v:!l h.~nd ;)~.st ':'(·~uvenir~. ~~epr:::~-~::-Dtalt\:..:· :_":t 

the \\·•:,rk d.:.:me !Ji i.heir d::::r:~~rt.P.::cnL 
.\:- the ;;;,;_;!w<.>l u t Mir:n tho ,,,,·;;;.yin;:; !;;.h. 

o~·a.t<:ry ·\: . .-11~ he in -fr:H o:)cra::x~rL .:\~::..a;.:::~!-~­
\Yill he rnaj;;a:.g· qt:;1ntit:..tti".:c de~crr:"Ji.1::d:i·.)n:~ 
;.·,~ $!,(·~id a.r:d ~ih:er :-;re 3.t!·i di~.trih~!t.~:tg :1·y· 

':'ayin.;; "bt:t.ton·-.'' (d!~t~~!"$:~·:g: :h•:::.e v.::6~~o~r..: 

'l~daL. 
l.t! :)::{:' .:\"h·ch;u:ica.l_ EFg;nt~eriB~; hu.lkh;lg 

;he f'·l::r .. ·tr~· .;:,. r··c ~'>;,.'"terr· a·H1 rr..ach::f;e 
shop~ '~v,i;l _,l,Je' ';H:,),,:~iH;; :o;':uv~~ir•, 

i ~, F~\'::·yE :~~~~~~';;~ \'t'~,t~:r ~;,·;~~~~~;:~:~~;:~<:;,;;it.~';:,\~ 
\.., .. ;n ha\:t~ ::: chaBcc to tt·st h:::., d.rivin;;_ :-:.~:;i1 
(··n th::: _.:\e;r;_a ·;:_bu_r;in::e C'::~Tn}'<t!ly's .:S:c::-r-
;)n::::·h~.r. 

v ~~.:t<.);'~ !0 d:(: 
tlf:'?--!. ·~p~:Hd :-:OnH: 

''Chur: ("al;,i~'t·c. 

Cht·ui~~.:-::;.: bui1d.in~ ~\~iH 
n·f their t.inle at ;_he 

.-:r:. ir:te:·::~~tin~ <·.he;~_ti .. ~;t·: 

nt~-~~-~c sho"..~. 
_.\.t lhf ..-\.~:rlh. ·-d~u\··: !r.: the ~\~ :-n:..·:ry. 

;,n~.:t;::f ~ c-an r:·xper~~:r:c-:; tbt· :-.:':'~1:-:.atit.•B nf 

h·!gh ;~J~i:nde ily:r:g·. 

a ,~;',t!':t,~';, ;~: n:;;~ ~~' (·,,~;~·;~;,},'~; r,,~~~pol~: ;~,,,;:::;'; :. 
:Cvcry {kpart:l1-;.;r:t .._., .. ;n fcatnf(: ent-;~r:.;=:~:<:· 

;ag ;~rFJ int·.;n:··~ur:~~ •.:x{:thi:.~.. B~:: .:..:.:::·::· t··= 
,~(}n-:.r: 1<) r~::(.l.·:!:•.:r~· 1\:-,_y 0;5<~1: !H.H!:i·~:: 

for h<> invented the mottkey ·._o:rench 
Tc scr'.'w \h<; luwyeri:< 1o Uw bench. • 

4 
For he· invsntad th>.:: sH.de rule to<.::• 
So we could m.nlHply tW'.:> by twu. 

5 
He mn his .slipstick \lP ir< high 
And qs.te>;>;<>d ut !he <:<n.«w<>r· c.s yos;. 

ffi\d. 1. 
s 

for h"' in¥•7nted the oeroplc.ne 
To supp1em>'!nl the tailrcod !ruin. 

7 
For h<> invented ths do:•;enport 
So enqirssen; could hu·ve their ~;purL 



fRIDAY 
10:00 o.m.-l::ngineHs' Day opened 

by Dean Lind oJ lhi:< i!a:gpole 
hehind mo:aill en.gine<.'ring, 

10:30 a.m.-Kmghting oi. sumj~r <?.ngi. 
n<.'en; em N~rthrcp';s step;;; 
cl·ownlng oi 8!. Pat >::~ncl his 
Qu..,en. 

U.:SO .-;..m.-P<Irade stur!s ftom parade 
ground;;, Citcl&so cumpus and 
clownloWll MinnN:po!is, 

3~00-HHlO p.m.-Open house. Ex­
hibits in <.mnoty, Oa.k Street 
l>::~b, mechw~k:al. electrh:aL 
main, and experimento:al engi-

- DAY -·r H! s r\·T;~r < as in the pa~t~ fH<)St ;,·:f 

the ;:-.·el·:t'< on .Fkld Das w;H hr: 
h"''d at Ri·<ersid;: P.=:d-:. h•)th ;~;;.tu:-·· 

day :-n.r,rn:ng and af~ernc·<:n, Th{:' .n.L1j:1 d$f-. 
i~r~~nC'~· \viH hf: that ~h.i:' ycu)s J{~sth•ai ·\1\·iH 
h:-~ ~-n:)rc ~tup<:.ndotb, nH.Hf: (\">H'->:?.;?J, ·n::(··r~: 
g~:;;ant}.r_ ;H~.:J rnf>r:.: breath ta!;;~ng. !r: ::-,bert) 
at the 1941 Fie.id U;::.y you'll liave EJO:e ·fun 
tkl:.l y<><.l\·:; ~vi:'r l;;d in 11:~: p;_,,t. 

'J:'h~~r~~; "\.Y~H bt~ :;G:.1ttst;; Gf a1J typ-:-~:~ :xrHi 
\·~:-::·i<:u::~.. ($t(:a.st-d f~·Jle: r.ont::~:-:~s~ '::gg thny .. -. .... 
ing, a tl.1rf:f:-l(:gg":~d. rae·::~~ a tag f.:.:·f w~=:r) and. 
diam•.)ndLJJ! ;:::u.:.l<::;. ph!• r<~gc;hr f:dd ,:v<:·:lto; 

'"·';n ::!ll HH: d;;y. 
If ;t~'.)U hki:: )'~'l~t n:crc~Hlon v.:ith lot; 

of ::.f.:1Hs ar.:.d t{~n~'~ tHOnH:nt:-;. try :JitrJ hing 
;~. p.rc~·d{:d .P<>ic.. .::r p1:~ying e;~~tch ~v~t.b ;J 

ircsh ,:;<g. Of Cf)llfs<~ it';; in rJw sb·il, 
:;::!lpid. Tk· thr::::-l<:g,;cd race will e:J") 
gj,.,. cdJl v,·ith ·:G;s of ,,,;r;,, .1 :1d laugh::. 
For ~d1 yotl nH:n vd:;_:: hoa.:-.t o_f :·.::;:Jr phy'-'i'~~d 
1~.:~0'.-V(:~::. th(:t(: V{iH 1}~·: ~ tu.g n £ ..,..,_-aJ tu 

~nak·2 y~::a had-: 1;p yoi1r 1J~·;a:~t. 
L)!~:r:GndbaH 'S~H <:c,~.nJ~.Y ~i g<:~:..-~d hit C·J 

the d~:y \·.-tlh ~c~n!~ fn:nn t~ach d.c·J~~L.rt.n1r:·:.r!· 
~:.;.·:rr:pcti!~g: for ~.t:·~:gln: pJ3.c.r:. ;-;.nd ;-;}:(d,v 

;';',';.l(':~~~;,a;; :lt:~:-~J ,~:'tt·~,~:-:;~: :'2 i r: .. ~r1'' ;~;,~;~, ';~;·ltr;~;,· 
{:';~,::_1lt.y· t•::~~n-~, An yo:s pr•) { CS.S01"'"' ;;.r:d si H­

dt~i!tS (? > :.vh::; ha··d~ ~~rudg::~; Gu~ ~.r:tU1: 
tk·.:.r: h::;·,. v,·ith "i><.:an" ba!h .1r:ol L·l:l-,.;: 

nu:o. Th<: Lr;;;!r;o;:•.'r/ A1l-:;t;.;r'. pkkc·:.! from; 
·;~h~_y(:f~. on d:~·: rh.:p~u .. tH1~~.:.r:·;d if~a!n'> \':in 
hat;:::~ ti:r: :~ .. ;/.s .for po~;~.essj.::~:-j n f th~~ 
:.:<"f'hy -v.,:Lich th\:' ... \.:(~ catTied c,lr L!:~t y;;:~ar. 

L ;:;:;a';;;~; :'l,~';:~~ar1;.,~l(':;.,~ i~l~! ,,:i ·,·[~";~it;;;e !:~~·;; 
n•H for t•:p ph~(.f: lr~ 1:hc bo\~.'Jir:t: !or:.:,n;;.~. 
EH::;t. Thr: f.\nl;: will h· hc!d ,.,,; \1:>.y li: 

n•:;etlug hu.lldln.g;;, physoic.s, 
t:hr;mi~Stry, cmcl mine;; b<.lild­
ings, 

3~30-5:30 p.m ... ·~Dumwnt in ma:in ball­
room of Union. tkmdug to th~ 
he!!t i!~ n>c<:>rdecl rhythm. Ad.­
mi&a\on free to bulto:n holders. 

SATURDAY 
W.OO !l.::Uo·---Fi<llcl Dt;ty starts at R1ver­

s\de Park. Dia:m.ondl:>a1t novei 
games un.d conl·~sts, 1-'r<>e re·­
i.r~shm;znts. Pri:<:es. 

S,OO~l2:GO p.m,-Erawl in the Flame 
Room of the f!t;td.i.;;;::on Hotel. 
Mu>'~k by Swifty El!ick&on. 

AWL 
(>' 01-T 1i,:;l;ts a:d ,;moc,th r:m>i<": .,,..;Ji. 
'"""'). he ft.:atur<:d a< ;be San.:d;.;y night 
~ y-.•Jnd··up G{ F.ngln:;f~_;·~,' J)ay----·(hi·. 

~~~:~:;~';'~(;·t:::~~t£l:~;;;,~~,:~~~-~~t~:.~?::,tc·:;~:I:::P·::!~ 
tki< m:mlal ccldoraiim::.. S·t.-iity EJli,:1·::wn, 
v\d.h"/ i:-: un{.:qn;~Hf:d in the ~\rc~rthv.:-:~st ic·r 
his ~~t:perh ~ur~u~::~~·=·~"J:e.n:·.;} v·.:~H 1:-.:~~d hi~ 
<:.~1(:\'<:'H-_p~::t{· {'l~t1}t f.c! ?H~W lh~ighr5 i:1 the 
sv-;ank n(:v .. ·· hanrr>oln of the Hadi~:-;~·n I-I·.;t~:L 
.No t:~:~:d. {{·~r tlk: ::ro'..vd tl,) :.\::::f"f)' ah0-1.1t 
(:nnngh roorn .. ;r $tdl ty -.. -. .. cather) f::~r thr: 
Ha:Jis:~Gn h~Hf<">nrn is ckhghtf.nHy (O(·~led.. 

'I'br Bra ··s1 o:>·::n~tJtnt~·:~ ihf' :;rx~i<sJ afL~ir 
,_,f th~ ;,;:;~o:r:n k'r o;H T<~ch •;tuJen:·;. A:; '" 
fi; ting· ~.-.1J;n.::x t:"J .t.h::: hec~l::- cdcbra:ion of 
Er.:_i:?_::Ju::cr:;: :Da:r th~~ ~H~.:.n1a; Br.:: wl prcYid(:S 
~u~ ;;Jtn<)~,fd1<:rc of ("(,n;rt·n{aiity that J:; ne.l;t:r 

~.l~;~;[,;))~t'L.l'f;l<~ :~t:~ ,;~r:;~:::;~r~:;m:.~:~:~:• !~;!~ 
·.io:•r: <.>f thnn ail. 

~{\:(!! n;er: -...~·~·arit~t~ En~;1:·we;-~,' :Day but .. 
t~n1s \v~H h;;:~ g·i:.:{~n a f:·::~t~ op_p:::rt:.n-1.ity to 
!in~bu· U1! for th(: n:·aw1 a~ :he F'r;day 
af.t,~r~h:>Pn l)ar~:;ant ( ~=-tnJ1ght), F~~:<o:.~d.t~d 
:·\nr·tg and "tr:ultitude~· t~f c(x·cb v,':.n prt~v~~d 
:r: tht- t::d,;a ha!.1r:;om i'nr lh·.: .::ccasiu:J. 

AD ,.r }{e l1~Had":: th1:~ y~·:.=:;· J~, g~tl:-t~· :o hf: a ''hnrHdi!lg::·:·~·{ t<J q_r:o:.:·: Ch~~if:-H~i.n L(·igl: 
-~·inr~fOW, Th{~::e ~H·'=~ g~•ing tu bt~ ·:·}nat~ g-3.! .. ::;~~~ tc~B.:.tJ{u·: g!d:-; crns~ng coBt~~E1edl;: 

. >~~rO~'~ tfle: ,:a.:1lpt1:\ and (:<)\:O::rlng· t.l!{~ C'Or:Hnti'CiaJ ("{·nl::·r { duwni"o-.;-.'J; r\.:[Jnn<:<.pohs t~; 
yon) at a couJ and cu.;ti·:~a~ :.J!p -;:.: ((>inr:h::lly co\·en:·~.{~ cla~.sy~ cor:seni~~les. ~f11e 1x1::~dr 

~~_;;o ~1 .. :;;~' ,;~~~~=;;,=:';~:~a;'~;r,~,,;~-~.t;:;·;:!,' t;;;:'·~:;:;~:;::;~! ;~:)i<~;~=~ 1~;~,~;;;,,~';~;-~~·,;ht,:) ;l!,'~;,~a~;;i:;e~~;~~· .. ;';·; 
f,.f a new n:<~<:hanica1 ?~E·J aeron;,:.tt:.ca: (·ngi!lee6ng bn.i;o.{Jng. ·There win be ahuut 30 
Hoats in the parad.::~ 1J.:.1f:·:Jp, Flo:~:.::; ~:.:::·: bt:in;; n;adc by the J.r(:;;.h;n~u: tnaH~ cL;:.ss(·s~ tech~ 

rti:;l;ilc-'';~;;~~;:;;:· ~~7\1 ~:·~-~~:''~~:;;':'}',~~ '~:;;;~:~;~·ri~;;,t;:;,;'/sn'~~~:;'.;·,: n:<.:d: sl::o;Jting and :.<mw;,jtior; 
c<k>l:l lG :,'·0 or 11 :(~l ;'l.Hl. ,\i!c:: it ha:-• f<)rn;ed the pa::a::k wiH '''or ;he campu;; a.n:l 
t;o\·vnt.f}\vn .\:J:ir:t;•;::~pc·}j~ in a hb.z::: q£ glor;.· and ~trn~h~ne. :<()!!X? :_h;;.t l.-Vf:athcn:u;~n if 
he iorer.a~:-.~ ::ai.r:. ?rhe p;~rad~: "'\·:.H g_(i •)ye,-;· \\'a::hin~={U;n .. =\y:::n;..lc to 1-I~:rl.:.t{:f.sht, {;p 
I-T(:t;n(:pin to l\;inth Str:"::.:t, ~t(toss t::: N~:.:c:':h·t~ dr,wn .N.:.r~•lh·.t ax:d had.; to th(~ l.hljv~:rsi:;;. 
·Th-;:~ pa.r;~d{· wiil pu1 an {~nd :.o al: c•ib•::r:;, ~~x.1.:.f:;Jt. cn~~~fHTl::::· patade:;, it wiiJ b(: ~;(! .stt:·· 
:pendou~ th.::r. i~ \<;,·ill ;_:;:n·lph·t<~ly :-::,_.·r:-::-;.b;::<.k};~· (:,_'f.:'!'Y para·.k· ~.in<:e .·\darn at·!~} }:-\.-,~ f:.=:r:=:,kd 



Dale Drinkwater 

V'>'i.ley Souba 

Rulph Doty 

e t<::• nU ~tnde~:<t:> ln. 
th!> Institutt-, their p<::mmt;s, <;md \1-,<:>h fdeuds from 
ex.,culive comm\He<> of the 1941 Engineers' Day. 
S~aklng for the f£>ltows working with me, 1 wuuld 
!ik£> to have all of you partkiput<:> in uf. l<C>c:&t ®me of 
the mauy events whkit we hu11e ctrranged for your 
•::<nj.:.yment during H'lese, two d.ttys. 

Upper classmeu d.:m.'t huv"' t!> b<:> urqt-d t>:< hlrn <'>nt 
en mttsse for Engi.tw<:>rs' Dc:y, They k"l'l.QW f.rcm ex·· 
perienc"' whut c: whooping <aood time evHyoue will 
huv<;, D1Jt to put >:lvez Engineers' Day in a big wuy 
W•2 nt--:'!d EVE.RY mmi in th<C> Institute. And thut m&•:mil 
e•;ety !>Ue '-Sf )'>.:<U freshmen and. sophomores. 

E.ngin•:'ers·· Day has meunt u lot <:::!! hurd work !.or the 
executive ccmmHtee ctnd. all the oiliet fellows working 
with w;, b1.1! I know· that we will ali be umpJz· m­
wurded lot om labors if all of yo<.~ Joy!.<.l Putrlcks .:md 
Patrkios tum out c:nd huv"' a gtHsd tim£>. 

lohn ElHoH 

General Chairman, Dale Drinkwater 
Pcrro:de 

G. Lf·ig!! M:;:·r:-;"''· Ct·,o:;::-m?.fl 

~~~~{~~: t •. r:/.:;.: ~-~; .:;r. rvt~ ~~ l: l'/~·~;:·:J ( .:(: :::~;;}:;:\ -~ . 
.;:_n· ... p-.-.,m: ::::.::-:h;;.rd L<·b::-:::-:, C:.::: 
t~~ .. ::.~: \Y!!li;!H; \: ,ln }~:·;:~:~:. ;_·;_.:_:. 

Field Doy 
N~:l:".V11> Ch.;\i:n:.;>.n 

1·-:.f:~_:nr~--;-, f>---~:{'.!tn~;.n, n,-_.:y$i:::; 
C1i;-:};·::::{.:~ _: :?_,_.1_;-<:ft T:.liL .-·~,,.):-::~~: 
;~1 ,: ~ i._·;_:il~ ··:· :-.. ·.n:.:._ •. -. Br•_, •• .,.~-!. 

.A.rHwr .D. B•::-:k:-n?.n. Ch~!nn(!» 

<'~:-::!{~ r)UJ.?>':.~n. l:~---~~d T:::kr~t i..'h~~i~--

~-;~~:~~j~\:?.·~:~ i_~;~:;~.~-:~ F:~-;~_::·:/}~t-~, (~~!=:_:.=~.;:;: 
ic:~~, 3·-·~ B:dkr. T-:1<:-.<::·:· .. ::-d: !~::)-;:! 
t:•:dd::::. r:: ... -t:; .r~:_._.·~= n;~: ::~·Y·x. 
~,'f ~-ch.:;_ni(~;_; : .. 

Personnel 
J, •.. 1~:,·,:·,· .• ~··. B1 .. A~.iun-:ts 

_ -=- •·•:\'!H~;u, ~~ro·.-. C:~:·:.":><.:-fL 
H ... :J.::-~~- :·\l:;.r•>h·:·.nb, };_-:.:.:k (::.::~t:-::. 
J?,:.-.h,:.-.-: \\-':bi~·::. }··,l-.n .R~:D~~::', 

Office 
R:::lvh D!)-!y~ Cl··~h·:~1?.r: 

H-:·:·!'::'t:·d :-..t:::J·":>d·:n{:f. J?.:¢}!,) 

~~;}{~:i<;n, D~i ~:;')~~-~ Y F~~:i ~~-~~~~~~-:, 
f-:~:._.1,;:;: . .-:.tn, 

Knighting Ceremonies 

Publicity Committee 
Gt.!n::! $dm~nvff, Chah·n-:ar: 
Tf·!·~-~ \·fiH·•_({(. Sr:)~_:_ L..-.:-f:;:;kr. J~::: 
:\~.;ith-.:. FL:,.:·~~~d ~\1···-~:k::\':~-!. R.Jhr: :­
!"~;1 :.i, · ~.:o:{~ l)(~~n';_n. 

Finance Corr..mHtee 
j:'>hN F. E!hotl.. Tr(-~~n:n::; 
\-Vi;;,;:fl<. .!•:lJ~:f·n. 

BuHons 
Roh.c::·::t N. :~'f':tf':r:::cn. Clndnnan 
\\:~;.i'i'l::- Y. Ft-;J;, Ek.:.·:xi<::.!!; l\p-~: 
A.H<.k'r:-:<::~. ~..:t::ch;.at~~'<:l: ::·-,·::: :-.;,_.~::·:­
:.tn. <.·::..-d. rh.:::a!:! ::.;:_:t~\:1'~ c:::-:::: 

;:~,:\::~:;::::'2' ;~¥;~~;;;,'~~;~';ft';Iit:L 
~\j~~i,f·..,.-.f•., .:\}~J-i<~U!~:_:;·~:. 

Button SoJesmen 
:?,_.t:{:f'i C. }'<·:~~:~._~:_~~ T';~td ~~:e~:n­
t(•.-Y;-!, R> ... h<:;~· P:l{:;., R~·:h::!·: . .N:!:::-1-
~---'n, l::_cbe d F. ·;~::..::::::: .. \\'~:,.H·{:!' 
:::v:i<~. 'f.l.·:·n ('' l:k:.f·Pkr. !\-'L:n·<:-.;)·:: 
:\nth.::·--:m. J:H:.k ::=~:..t.d~ ... ~:~ ~r;:::: 

Open House 
Tc,m Mi!t:..t;-S<<n, (3-.;-sH:r-o} Ch~i;n't.:Ui 

.·\{~: f;.n;1u :.t(~<J t---< . .":. L<. ~~·:-1-!w:~~ C :::.:·f • 

r..:~~~{i Y~l:;}~:~:~~:-:;:··· \::}.t~~: .-/~~1~~.1~:: L ~:::~ 

~~::r,\<;;:;;:,~~=:i,~, :(;,~i,i~\;::___l,';:~i;~.:~~::: 
.-\::,··(.:;.n ~-.~~lh! ~ c:·:,.~m~.-:::•v---- :? •.. : .. \:n 
t-::~~1··!-:·)·, Cha:::n::;;:_:~ JJa:~:·:· ..:.. . .-.a.¢-.--

;;;_;::,:·,~t,~i:,~;~,~,\::;:;.~:~[;~:)':\'';;;\:[i:,,::::. 
D ... ~.:.:i:,_~ n:·.._:k.;:·;.·, H~5:-:~ F~:rg-:.::y·,_n, 
Fl:,,:~l /\!·!d..::~-:~-·:•··· ~ ·\r!::::~·--·:M;_;_r. 
.. • • .;..;·;? :-..:1-!:~ ... n, c::ai:·fl•.·=-•·, !):;:.:_. 

~~:~~~~;{;~~ ~-;; .H ,_:i'f :f.! I;i-'.:n~;:(·: :{~f;:;;. {:~:\~:~:: 

~t;,::;~'::~~~l1~~~;;;~(1·' ii;~;;;;;~;:'·:~~;:~;;,~: 
HE•.{• .• J:J:;_:_:t~ ~1j:.~::::::::. Lt:! P ... ~x-

:~Ii,:r~ { :{::E;·:~-t:, .. :;;;~:J~=-~ f[~~~~~~sH:\L.t~~t~ 

~~;,;;:;~~iF~ti[::~~;~':· :·:;vJ~J;::::d.r~~~\~: 
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tc open hcu&;, lliiil z"f!!J.r will take 
th~ lo9mon through a majority of !he departments that m<.l.k<? up 
the Ini!tiW.te oi Tedmolocyy. 

in the Mhws building <:?.r"' lccoted the clepurim<>nl;; oi metal· 
lurg}•, mining. and petroleum. All ir<.'shmen t<.l.lm .in<"Srgo1:1k 
chemish-y in tb<: Ch<:mistry building. !he rest of the building ia 
devoted tc quantitc.tiv<", qualit<:?.tlv<i>. organic. o.ud r<:searc:h 
!ab.,rc.tari<>;s oi th<2> Schocl ci Ch<'>migt:rl', while in fh<'> buamnent 
is housed th~ dep<:?.r!m'C'!nl of ch•2mic<.l.! <:ngineering. 

ln the Physics building, home of the ut"m smosh-zr und th<" 
ob&et\·ahny, oH 'C'!ngineer:s sl.n.<g<Jl<:< lhrcugh h"><:?.t light, 
m<:cb<:?.nics, •:md ~ledrk.ity. TlH1 old Mechmucal E.ngirwering 
building c<"Snt(liru> th•2 m1.3-chine ilhop, fom~dry. and iorq·~ c.mid Hs 
maa::<.' of wooden iltni:rwnys and p<.nlitions. The Electrical En· 
gi.n<?<!>ring building, as its nume indicttfes. m the ·:'!omuin o.l the 
electrical ~nqin<:<er with hil> study of ·~ko:tric pnw<>.r oud com· 
mmucafions ond re:ctean;h in high voltc.g<:. In the ExpMimea1al 
En.gin!><>rinq builcli!~q. i«borutollf course& in s!nmgth ci mc.t!>ri<.:t!s. 
heat <mqines. !'.l.nd hydrauliC's are giv.,n, 

Mines Chemistry 

Uf\J!VtR5!TY Or :\i\INNt .SOT,.\, 

·---~~--;J:~"' 
:,. ~ •. !; 

Cr.11Wtr·.P.· f.>!;, 

Aerial View of Campus · 

Mechanical 

Physks 

Electrical 

Experimental 



Te 

:BOOKSTORE BOARD: 1:;,,,:: 
'Ir~rv,,;r::,~ jf!r~h\!L FlY5t R<,'.>.~: 
Fi··:·~:. Zf:no:·::. 

Hv;.;:~ 
!Vtp·. 

L:d><m. 
Nid~:.::::.~ 



The TeciJnfJ-lfJg 
In ActifJn 

. ------- ..... ~---~~~~ 
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ARCHITECTURE 

ENGINEEmNG 

MINES 

ALPHA R.H 0 ('HI: Ii'c•urth 1·-:-;~,,: K:·~·:r-(!t'r, R::::.rn, H.~H---~:rl.HH, ·;-c::::s•~n. 
r:.:-":--f:-:::~-. "Fi<·.U. fi.~::·;..:Tct-:•Xtn, s:(:t~~:., :fc?.:-:;·~ Thiti3 !(t~A~: Kh~~E:. ~1;!fW\~L 
\.\--::ig-L:.> J k;K;~sr~·-·!·!, ~L::.-J···r_, _1,:·1·~-!-! ~:_}::, :_;:-,.18:·d·.-,·~t:-::.-•n, /\<.:kenna::n. S(-.;\".HH3 

!.'~.--~~,\i.~:.·:·. ·lR_~~{.J;:;t~~w~"\v\~\1~.· ,L:i\'::~_"\~,,,:~::.~::' ;< •• x:;;:i,;':.':;;~· ::.;~;;r;;::);,, :i~~~:,: 
_ " , ·:·:-·:n:.;,;. 



TRIANGLE: 
'T'h~:trl !"1)\.\,' ': 

Se.;ond r:.>~v: 
Fi!"M ::'(!W~ 
.S<:!·:!(:~·!; .... 

A!,PHA CiH SJGMA: 'l"uu:<h r;;w: (c .. •. 
~>:)}, ·'•·l-:t-:·~!. 1{:.:~1:o:::o. H::::lH:<-<•, Th~o:"U r<.;w: 
:-~: . .::·i<:t ~ .Hugg·f:t:. Li:::!lx:: :~. An{k:·::_._,n._ S<t.;I)D}3 

(:-l:: ·:.::)::. H-:·!!f:·. C: ~<..{~{(~. P:-:::t .Fir~-:.t !'.:•v:: 
~·::.tt;_.:_::: .:.khn. L:-:~~:·.,·.~·:. }~_.};;.:~:-~:·:. 

\':::d::::t>.·, J:n·~~<-r·­
:_.::; -~ :: ! j( J \: :·: 

~·\ro·:!. J·b:: · 
;;.,;',;·: .. 

ELECTRICAL 



IvlliCHMUCAL 

ELECTRICAL 

AL 

so 

AM.f::fUCAN ~OC!8TY OF Ml!:C:BAN!CAL RNG!NZll:RS l'!CTURE L 
F(!!~rth r·o".!.r~ \V~~·:.-, g:::_kk.;::-:, l{a.w;::{::L ~·-:·.<':-:f':th, I.!!!'":!·L Gt:_,.-.) \t.:t..-;:.:~c-:o·, H:-!!::~. 
B-: ...... ·}e:· ·Third ~-(cW: :L:=:W!"}:Hf:~:~ C:..fh::·;.~! r. A:::!e:-~;..:"}f:. ~ ... L~h!(:) C::t: ~:1:.>::, 

·~:~~~gm;~:, j!,',i~i~";1}~~;;·~:~:;!~:;;2:.':Ji\:x!~?::.l~,:;i~~~~~:),A~?~:;l~;~~ri:~~1~::;~i: 

AMERICAN ! N~~T!TIJ'TB 0:8' ELE:CTR1CAL !>NGIN EERS: :aa~.K 
ruw: :-..-t~:nd\:~ ... n. K. (:;_;.rh::t."•n. .L:J····•tt<·Y~.. ?..:i?.~~k-:;-~rj<:h. ::::::~!':;:t:';-'rn.~ L .. _;-t;.~::s, 
J:£~:!fn·:::~. L.: .. r~:<-·,n. 1:{::.1"::5"!.-!:<::>:j, Fou.rfn ~(iW; _l;l:::i·i. ShH;\:S) ::=;-:·.-_-n(:, \\?;·:_-;.:):'!. 

1,1~jf.:~;~~t:ii~e~!~!i;&~t,u1:i:fi:i=~~rri:'~~~;J;&~ 



~ ~ER~(;li.N SOCIETY OF OVJ L ENGINEERS: Bo.d: ''',w: ~L ... '"'""''"> 
P:=::-:L ~- :·;n;;:~J:::n:-:<::n, k, J•_~}.\H~~--·!:. 1\f;i-;·::::::.:.-:-:)H, (.-..<ds.:<r~, S.w.·.; :-. St~:~·::·:~·::~:. 

fft~!!::~~.;~~f:~~;~;;~:en;:~;·:~';::J5:~:·::~lr:1: ;::\;;;.~~g~ 

AMERICAN !NST!TUTJ:: OF C.l:CKM1CAL lUlGlNEERS: B?.ck rnw· 
Jk::-t:·~:.~:.:.. D. }{yder~ f'in:.ht:~-. S}.\;ip{:f:J~ H~(t:, C;1~.:.•:, lL:•:;-i-:::_. L!~-r!•L Rnn~:~::·:~!-:!. 
H~1:-jt·, F~.:>unh H.iW: l-b-:t, ~ .. {cD<·.rmn'~{~ ?!l•.'"f~·~:·. ~~chf·~·r: .F-."Int:=:in:-:. :-.,{)tt:)::, 

}~~:~~-;~g-s ;:~ ~{.:;_~r~:~:~.t~:~::·{-(J; ~--·: ~r~- x::~~~~~n !\)~;:::1 k;:~!: zl}-} ~r~; -:-i;~ n ~~~-~~~~~:~;- ~::L~;~~(L:.~~~d 

1~~::}::.~ni~:~,.~:J:'''v:;~~1::~~!H~El:t;,~:;'''f-~1;:;~:~.,:~:,~;;r:~;';~~~~i\,'2:~/:~::',::~:·\·,:t:~;:,:. 

ClV 



fOUNDRY 

AERONAUTICAl 
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:>).: j;:no:; .;r;:l·::.::::l _.,~·::n.Yf~} ~;~ocp~ :.t:~.::.·~r:r-··~~0~> 

::::\r::·-::•;::·~:J~ :r:.~:.=t:\;'S ·3: j;a.l.~f .{pc·q-~ ).::.-•\:.=t 
p(t:: ·::>·.1r:f~f' :x~·\~ ~>:p .:•:J ~~~1:<!t: ·iu.:_:r_:_:)_r.r:r• ~­

s:>prm [·;wq_ .. >:m~·; '·'':: ;P.:;q :n; ''·''l'!· :c·.;!t:;l·l 
~Bfj ··:J.:}f rn:;>!-r:r. ~: ~:"tflf~~~{ :··q 2:s~tf.) .. '>;< 

,>:{l f'' p:.P '-''·H jl; p:.n' p.:u:'-l "'! pt:Wj 

.:>q; P:-''i'l {f"·'<:f''X ·:ut:.l:p <:qn;:1:J '' s;::,; 
:.n::r; s~l~:.p ::-t·~n~:s -~~-; p:;_~d-:::~ -<ptr.=>.'>.):: <qnc·;:-~-
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-u:.r.~ ~>q :_f:u~.-(~::d o~n~:::l .::LJJ.. ·q·.f.H~-J·: -J.: 

.Cq}i:t:·J_~ -~,..;.~nuno~> s~q.~ :1: ·>s;•pt~>f ~:n~: :o 
:--:~') ·;: :>rr --~=~~qqn~r s~q 3o !;u:~' ~t~ q~;;~tu ~1: 

:-r.'ln~,::~.:.:u ~:~q :.~ofu~:: /~q.qol-r ·.l ;--~ ·::>n~p n~ 
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B .YL' in"" cnchi•<ncic "''' whm 
~~k·~>l:J.nt:-; ~~·I:T:'~ ca.li<~d H~:?,1BHJ::~tJ.b 
·1nn O;~e::s -.. ·d::te ~:::d::(:r s H.fr h~eth~ 

"'' zrf ir.l<l1h,\t tl:<' GV.'(:n:n·: n;::d. tc·, amu"r: 
tb~·fBS(:l·\'t"~ by throv\·ing th.i.t:~s at th:~5l· 

l~/:'=;~; ,r '!~!~.\~> \~~l~~~ };;·.,:;:;,':,'\i:~o~\~;:;~={,;;;~;; 
;..·.ltilx:l::~ "f·.)":J:H1 they ·;,;.;<:n; J~L:n::giBg· d·:1·.ir 
\-_·;::~·::·~ ..:::it.:.:·.~: de;!lfting thr:~.r se.J•p]y o[ t};i::-: 

US(:frd -;rx:EL Ik:~id::"'::, th!: \ViYe~; :-h~T\.\· t~::~~J.:. 
'fhus it. ,.a, r'=:tl:<'r n:lt~::-t.;wt.ly th:;t thr~,.:; 

ohj;;:ct~. lt"~S 

r<:j(.~t:.t~ bu! 

The Thlrsty Chap 
:\ {<~'.V th:::.:j::.and y~.<lr:~ lat:.:·r l.V~ ;ind 

tv·;~:~:d;.· g<.:nt.k::THT: ba:.:in~; th:.:: tJa~:e. of ~h<:ir 
li i c· 1 :)hn;~· ';Hpc·ranlr:nvd. j'lum pud<.hn;::'· 
~~t ;3_ Jcme bott.l(: <.-,f gr .. ::::; ~.et ::~n a .x.r(·cn 
la\',-rL \:\/hc.{:'Vf:1~ kt:•;c}{e'i !'.:..,:cr the gr:::g 
t-u:-;hcd :'J,)-.; ... -n_ and drank 1: thcrch)' :Jin~J~­
;l~rtil:;:, tlw ;wed fo:· a piEoi:;tn· (Jne 1;rii· 
.ll~:r~t h~.:t th1r~1y cb::tH (1HH.louhh·cily th(: 
e:lg_~r.\tf:·r.in~t 1Yf·C) h~<d a happy th(;.ug·ht. 
\\hy ·:r~e ~>nl.v o.nc bott1~~ <)f g::c:g·;· B~~ing 

:=: l"(•:::.SC·~!~\hk :;::~r: of fdhn'.:. he :;d t1;~; 
n:.nr.:t;.('!' .::t .n~nc. ~I'hl~. o;pt)ri "t'•,:<t:-. thl:;:. 

kr:own :\': tb: :,:.ame of uilK pints 
t<.'> U:<: ni-n<~ pint:-; ;_;f. grog) 
p;cui:1(rr~an·::\: (~i.r:rr·~ l'(j;~_:.l:·: it 
nin(: p:r:', .. 

( ref<::.·.::;.n;;{ 

and t!:eit 
S~<tHFl ·;jk~·: 

.But ~-:t. th.is ti-n}(· th<: v\·i.v:·:~ t('(;t:tc·rc·d 
t.lJ<:' pJc-tut(·. ~fhey h.=:d been ~;i;tir:g f:•.::rnt: 
1s.,:idd1i!lg ~.~ h;fh:'VtT i: i·:; y .. ;u 1 wlddl:-: :.vh5h: 
tht:ir h11·~h::tn·Js v, .. Cr(: b';'-'::...5.:.l.g a n:<:;~.:.i }:(•;_)}{ 

~ t,{::; :}~:.::;,.:\~~ ;i~:;~,~~~~; ;\~i .~·~;;l:~~:;;:_~,''],;;;;'(','~-;~ ': :;{~:~:',: 
alx.·hslE:d the r:-ity L:thcr:'. ;;;'))'['" ,,f ::.k 
\V~·n·:f:t ~·.a-rri~:d sJ~u.s ~H-Y!f:g· '·Stop :h~:-; 
tlut)v\·it!;< ~:t grog----·Y\'h~H·:: tl:!: nJ3.He-:~ ~v1tl: 
11s» v,~hilc .. :::th:":T~ :::f a f.t-.f.br:ocratis:· r.1a.te.1T 
h::~d p"lo.c;,nh rea~hHX~ "\\(~ ~r:(: h:":i;.t~:; r·.>· 

J::;;';'=~~~ ~'~~;,} 1 }~._,;::'~:i:_t;~,{:g'j~;';';~aT'~'' ,,~;~ 
••::~·tt~·.z·~-~ ;-:: y(·:B rnnst. :h1:-; n1d ~:ray· hea~l~ 
hnt .r.[':'lr;:· ut:.t cnr:r:tr)/:::: gT:;~~. !:: i1 ::.<tid, 

Modem Lanes 
CH <.'<.'~H.r:i::. after thl~. d~:n~c·nsi:ra:.ior: t}:t~ 

::Jty fa~h(·~·~: ~Nf:ff: fon~('d tc• r>.::::.,:~, ;l ja..,_;;,.· 
ahohd:i!·~~; ~h{~ g:a;.1.h~ (.£ nir::": r~·ir.:t:;. H<:;:.\:~ 
-.:.....-::·r} tl::': p:.·c·-~:ngir!t::::ri;~~~· :::nfdneet ~xh<) had 
d{:V1:~.::•J :h~; g~HYJ<:' \~\·;::.-; !X>t ;o h:': uutd(!!lC. 
l:L mc·rd.'.' :_tddf:tl anoih::r pir:t ut' t:rc·J:!. ,u;d 
10 th~~- :J::y it H; '~-~t1k·d :.:-:n ~~int.s nr r:ix:==~~ 
;j·..: _yc·1l \\'ilL 

B:tt Ul(>ug·h :.:!;. this h:~:.::Ji.~Y ~:.~.-.1~:nce h~:.s 
~.t,::pp:·:d. -;n <tnd r':·aUy <.k.1e(' won•.{:;:·~, for 
thi·, tcr:. pm thing. Tod;;y '"'' have- cll}>r::· 
:;: :.·e~n!1}r:;::d !·t~d--H;~.sh h~"<'.:o.?·l.i:.1g ''iant-.~;,'' (_ ·"Il:e 
\:0._-(;::,i a1ky o1r':·nd:.: th<": ft'n1~nir::: ::.r:Yhl: ~::t 
r:5cety.) f·Lud n.1hb{·-;· baU~ v.•ith a <kh~:-:.f: 
J~H~ fHn~-..· g:1·i1~ v~·(·i~_hi:.1g ex~H~Hy 1 S pnnr::.l~. 
1.~. (HTr3ces~ and :..:;_yr:·n· Oi.kl ::;ratns ~~n: th.ri .. d,\'1! 

du\-..:n ~.d<:Tt \:Uch1g:u: ;:L::pir: a1lcy~. \'"-.:h1c}: 
'"-'-''' hcdl 'i:t. in pbc:;: .,,,..ith tl_:,; n>.t: oi :l 
tr3li"Oit an<1 g:·ound t·:: .,,_·i:.L:r: -\<J/!tXV.:lth u;ch 
;;i kvt;·h-,c;,:,:. Th<:''-':' ;·e;,:nhtion:: an· f:x.n1 

t·,y a;.1 pr g ~u: l .. :~: t.l~;n. k_!~~~<_;_·:·,\~.:r._·.~~.'.~{:~.-. 
1

t_:_'_:·.: e~ ·,.>\t~:,l~,·-~.--.~-~-~~-5 .. :.:_~ 
Bn\\'·Jil·:g C(··ng:re~~~.. ~ ··~ { , • !-• ~ 

i.ng -...~~·1_-!:tt the S c\.I·:. -i:;. to oil, .. :\.~;.~r_·~-L js t(· 
('(;~lCf(::t,:· o·:- dH· B.\/ .. U·, 1::. tu a.n urducty 
:st:::p-r:d<t'.r pbyr~:.-. 

N.,::;;,.<.:. wh:·:r:": tht· :.;car::df:.rtl.l.~d n1_a11 n~.f:d 
tn th::o-.,: ... <t! ht~, -.,;~·jf,:· ;d. ::tHY ra.ng<:· up t..:: 
::.ix (":~y hio;,:.k~. :<:>day·~. a·il:::y~ :-:t:t th-::it 
iargd a: prcei;:dy !_;:; .i::d awl nrw-<:ight.h 
il·:d;. Tbi:' <.ltw:;n't indnd<:' the fuel }j,:o_: 

\Vh1::·h adds <tnoth{~:- J/7 ~>.:.:~h. an ir:'i.pnf·t:;x:t. 

CO!!:-;idt·:·at!on v·:hcn v(•n ;.~:r: :.h:.·ov..-i:n~ a 
tri1~le rc\·'(·~·.s~:, d:~J;;,y(:~·J .3.:.:·.tJon. ~ttli·.:k-hr<:a·k 
hook. Sp:":;,k~n~~- (··f CJB~(·k h~·ea1.;;.ing bouks~ 
nne ingcn1otE kcgi~~r fc::J.:H1 d:at by j)~~c~r;,:; 
a k:ld. :;h;g- d'f cent;;- i;; h:;. 1:"'H tl.:at ii. 
v.:of;ld :.:ut. -:>u1y h<:<.";k he.t \VOt!ld t11rn 
~··ot•rvi ~L!1d \..'.\WfH.': l.-·o .,}, ;:, r .. ~.~::rond t:.·1: 3.! 

jj;,; ;,i;H-- ;; deci•ld ·~:;[:·~'~:;·,;;:,. TLis '<';' d 
b~n is k~;·.)~\ .. E a::. ~< <.k!·:k:- {tr:d i . ..: han.:.l.cl :::·.~-­
<Ll.v. ·rh:r: th·n·. v;as ;rjr: c·::':' c-i ;n>(<it:n· 
rng.in<":cf that ~Hf;g-:-:~:-::·d the garr:::: :'/;:."t1d 
he .rH;;,de n;::~r<": iHtri;;.1.:-~qg by n:·.1ljH~: ~~r: 
eD:p::o1d ra~h(·!' than a s;>hcre. l~r:t t_h;.s 
j :.r:lOV ;;,ti.::n ;~'.; f>U l,J h~~ ".,'(' 1ir~·~ ~{'f~(t t l.'~(: g-3.H!(: 

f.(• n:aHl<":n;aLic-s ~~1Fk:r:t.·~ "'~·h •. ; 1:·~•t1l~t fig ... 
nr:: >)!.!! tb<e lrx.lE :::{ tb<:: c:x:·v::. Tht 
l)r~::prit:i<)::> ;-=: }:.ard--cnr~.t:~d o1d \'t·~<::.·;~n o{ 
tl:f lanes v . .-i~·) h;;_.t:::d t!'.:· ·~cc h.i~ br::~;;~t~ss 
g<-'} 10 pGt: ~;;,ld hJtt.~~dy. "Ya}$> t.a bee sartojr:~ 
y<.'.. <.:ot: h} g~:t a. ~\.:n(">t.er <l11d ;-;(·n;:: t do··..v-n 
,,ft.er d;l ·.hmn p:n,; 1" 

BL~t :~~t.\:. f':c! to th(:~<: 1-·!n.-:; 'f':bich tl:!':~(: 

~~~~:~(~iii'~' ,.,';':)\':' ~~~;~· ::'t;), ~ :y:r;:u i~~;;.:~/: r<: :.;\ ~:: 
;hr~ b:iF:hi:h of <.:~\<.':! pi;~ o:hal! hr: ·;:; inch·•: 
with a t:.:.!:::r.:Hlt:r: d.f 2./64 .ir:cbes ei~ht"t :.v:.ty 
bei:.1g pt:1·:.n;u(·cL ?'·J:::t st.upping t;.:: f.itt.-·.::.1~: 
oat th<ti. '{::·ithr:~· · .. .-..•ay" ph:·;}_'-'e -...-..·(: ~::.:! o:.~ tP 
1lu.: :-;h2.J.:':' and :.~.:c~ght ei th~: pin:..:. 'T};;:­
'-·nrv<~:~ an~ sp:~ciflf:d l·c}Ot(: C(tn:··h.lUy lh~tr: 
tho:;f_ ior· :.:.. fan d<tHCt:t. F\">;· inst.aHc(;~ ;J.:x!~·.::.l..:~: 
p;;.g(:~ (·:f Sj>t:citlca:.·;o~b \Vc fir:d '<a.t a ; .. ~;_i:.it B 
and :~-~ ir:dlr:~. fr~;r~t the ha~::~ th~~ di{~n·:,:·:.f:·r 
:;h:::H br: 2 a.nd 25/(~-4- i1~:~~ht·s: ".:~·bi1{: at. :~ poi:1t 
Lt :U!·J .;·~ .:n(_hes f n•n:. th<': ha:~~= the •l!(};nf:t.tT 
;Ldl !_,,. 2 and 35/<4 ~t:::h('s.'' 

H<tnd Set Pins 
f{..)\\'t'\:t~Y, tl!..:: ./\!r:t.::Sca.n lk}\\o'hf:;;_ Cot!· 

g;·£~:·':-~ h;~:; t:•.Jt t.a1 . .-.:~n ;Hh·~u;: .. H;,:::~ of al1 th{: 
t·nc(·ha.-:.1~c.::J ach1i::V(:r~:,e1~:t.~ :-::iYcrcd ~t. 'TJH.)tJSh 
;;.lnJO~t C\ .. ('_;·\· al1cY in th(: r.nnn: tY ~::_;_:=. a 
:n·.>.J:af:i\,~a1 i>i.H~e;.~(\:T, piE::. a.r>::. ~ ... t1{l. s<~t t.y 
h;;.nd l1·1 ~hf: annn~d :c.nrT:~.nH:nt \:.:hlch f::.t:; 

been :::,,Hcl Ar:Kri;;,,';; ;:::''(·;l.k'\ ;;pori:> <'Y('I'\. 

/\t. t}:i:~ cnr:tt:'t in \;,;hi(·h t':';Hns .fr•;.rn ::::: ... ~·:ry 
(·ity ;_n thr: CC·nntr:.· ho .. x1 aga.i.r:~t {:';::.:..~h O:ttbf:~· 
o.._:f:r ;i i\\'n~;nonth pc:1(:.d .. ;t ;)in.::-.e:.tf::: pru­
j•.:o.:h " ·;d (··f irnr: fi.ng·:'r:' through the opds 
when' the pins ;,,,; lo o;f.and by ::l::;:p;n;;~ ur: 
<~ }cy)~::. 'I"!lt~ rnu~, ".shJch h~HT C.C•rrt-::-:pnr:d~ 
ln~; h·:)k2, in their ba::-,t:=-.~ 2rc slipptd :..·:n the 

~,'1:1;• ;;;~,:e;,~,n~;n~i~~:l~t:E i;;l~~,,~;~:,;~:, ;:,;;;~~;~~~~~{ 
'fhis ;~ :;ur·;)o~.<:dl.)' s~l.ore accnrate thau the 
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:;(·U.i.ng r:·~;>->.:h!r;~:: Hi ...,..,.-bJch th':' pjn:; are ;.n~:ndy f.;ear>t·d iD {he t.up 

ilt'L:~:~;~: ;,~ l-;,~;;:;\~~, 1 ;1,:~~~~;/ '~"~~~~~ :-;, \:'~~.~·;·;:-.. 1 ;;;:.~~ t 1t<::·'~':f ud g(·" ov<' ;- th<: 

;:;,:~:;n·l,:~"t,;·~~;,;(;~.~.;,:'~lr:~(~~',·~m~:~,, "~2~~~;;,,ll:·::r,~;~mci'i;;::;~,:~~m;,·;~~~ 
n:.atir . .fou·! judgt::: ha-\'-e i:(:(:n d':·viscd, :..bln~: an ele·.~trir. <:'_yr: 1'_/r a 
"fre•p.Juh::, .. c·ircx:Jt t.n cat(:b th~~ ofr~:nd.lng font, bt~t bo!h h;p;(: f,.:TD 

sp:LnJed hy· the <·~~ngn:~~ tH:~:.:an:=-,t· ti1c;.' du not c;::Jl c::w typt: c-f 

;;.·;:::~. ';', .~~;~\:11 ;;\:;;~~.: $:;~,,~)! ~- ;~~' 0,~;t~;. / 1 ;;~ "'.',';;:· ,;·!;;, ,,!!·;,';, ,!';~~,,~ ~~i% r. '~'.': 
,:(:~·nn1t1 HD ~ p:.r:tJ'-·n!a!· i!l f r~1ct1o.:.l. 

A Mom.;ml ot Gloty and Then . , , 

i1H~;·;:H~)::',(;;;~,';,. ;)~:'~,{}:.~~'/:) d::•;HJC~l~; t~~~ l;l~~~~~; 11:;:~)!~::~: )};;;'~:-, t1~~~i:·~~ 
of (~<)r:r~.(:. Lest they };;:.hf>:· HP<h·r the inxr;.n;~,~:nn that thi:; h. 3. 

har·l~ (·c~kl, -rn:.tthern~~~tica} afL::Jr\ 1f~t. lv... •iuc•1c· Jrun1 a.. hn{·:"!.d~~tJ 
"Er,wl.1ng fo.r B~~ginJ:.t:r"... ( f)i.s.t.rii>l.:.h~d. fn:·f hy a J~t~innfa~:t.n;·:':f 
~,, .. h(> ::-.::11 ~;c·U ~ ... ~-;u <.J.:l(: aHcy for $2~400 or d~;~= ju....;t a _p~n ior a 
bec·.k.) "For ;prf~. \.vbo ::trr: 1n(·ji~·~ed 1(·~ 1J{~ ~by. l::o\vlinx affo·rd:\ 
henc:nts c·:ht:r th~:rJ hf:ahb and be~r~ny·. Tt give~. t".(.>nrpa:l·:cq~sh1p c·f. 
tht· :.·.lf:~n~> c;::n~.;rt:ctivr: iyJH:' ·:hat i:-. tb<; ;d.r:at oi -.::' . .:t·ry .An::.:~rl<.:an woman. I!\ <:qeaily dii'ii::lll!,'' I'''' ,,:·e .shlJ :{uut.in''· ''H• b•.: sdf­
rxx:t.ered and •::\'edy =~~-=·nsit~~:•:: in aJl <tt:t;_-.,.jty \Vhcrc ('ach .-...-...··:)~n~:..r~ h~1~. 
i:c;· m(··mt·n:· :;-;' glo:·y, CJ'l)(·kly ·;:.KCC(:ded by tl:e nf:xi one llj·." Tl:i" 

;;~:;,lf~:'\2/ ,;,1,:~;;1 :::~\:'~ r;;~,]~~L,:t ~:-~::;');,:;,~\.: ~,::~;~~;;~;:~o';[J:.i rn;;in':'::r•. 

(·fT,:~:~,~:~~;;·~;,';~(~;~"'; ~:·,(:2 ;:/:::::; i i::: :;~:~~' t;;~~~ 1 :.~\';,,;;:;J ~',;; J,f,:::, '';.;•;:::;~,: 
w<:· ;u(· !empt.et! i:; i·eiJ !:ow \vt: l•);i •.):.lr ,;).;\,·, ;;r, !!;,• :ll1e_;--,. \Vr 
n.:.u:~t, hO\VC\'('f, Ca1Jt1o:1 (·n~)HU:r:-:. ·who J)]an tc: ta!..,-,:· tbClf ~·Jr! 
friend~ bt~'.";.l.iYJg. n~-: carefu1 :..:..hont ::diov;, .. int~' :Jw di.:~:r !it.tJe thing 
lu pir.k oni· li:•r k:ll. Tfwy arc Jih:linf:d lf> }>io.:k ba1h a·• ii' !hC'y <:r:: 
bHyjt;~ shr:(:~ .. :-:.cyc·r~d }:a·v{: Jc:~t a f1nxc:~ at th(: hr~;; joint. h(:c;~1.:·..:;;: 
"f ti:i;._ 

Do1:'t. m~1h· th(· mi,;t:.:.l:: that c•n<: d:nni>.:od U:;>;nn:r t'l:J(k ·:e~ 
!:1:ndrv. tilCt!;?)L l{t~ a ·:x~v,·ler f)f cnrt~;i.Jer;lh"!l~ >:'XJ•~:ricr:.Ct', d::·>.:ide,J 
in <t v,·eak n;or:·;.fnt 10 1Hing his ()_ A ()_ \\ J[11 hun v\ hca l1e "-'"~·:rj!_ 
h,_-}\\·hr:g·. h!:hn:x:~J: ;=:~ .. :..he knev•; It~.Ythiui! a1HJnt bc•v, .. Jin~· .. J:e g:tY~· 
:·H:'! dct.aik:.l ~fi~tructic·n~ .. hef~•n: he t!Jrned h-:::r lo..-~:-:.f: ·-..;•i;1t !he fata1 
haH. SJ:c \:;;::und nJ; and lu xo £or a J'·.:r f~:~:t. :-:.t:·ikc: but---- i.r: tf:(: 

~'~{·t\~;:':11;~::~<:i~J,:;~~:i:;r~:~;;~ }:;:,~:,~\(,·;.~:~;;;;~- r:: /;l~,' !:;•;:~~-,,n\~,1 ; 1·L;l':')j~~: 
Releo:se of Emotion 

Fron1 ;J:i~ ~.h<::l·t di.~~':T!ation it is evid:.:'nt th<it. 1!~·;\:v·:;:,g L~ a 
highly :~~~phist1c.at.ed at!.J .:.ni.ldJy anHJS.ing: sr•urL Jt J:as a-:-Jsen f-rf>f:l 

d~(· rathr:r hu1nhle iXt~ti1:r:f' o:f. :~nipJng a; o1:e':-;., wdc \.vJi.h ;H~yt}-:ing 
}~:;~rHJy t(, a :;t,arnr:· '?,dH:n:·;r; tf:~:~f h-•dJ r1<H~uaJ t'H(:rnlcs can ('1)­
~::pera:<~ ir: s:::it'lt~f]c-a1J;: :;tr:a:-:hi;1g :.hing::. Su try it if ~.::.~u h~n:('r.'t 

::',';;:~,;~v ~:~~:i"~;;~l ~:::;"~;o,:~::l,;;;:~:n;~;J~;~":! '\~':;n d~~)~ ~;;',~·:: ';'r'.'~'' /,':\~:a;;: 
'N::th~}; thr: P!(;:!:: exph1de) and if .vou~r!: hwky yon •:;~n ~="'':'H ~.ock 
)-J.."jiJr pin_..:i::H::r. 
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,~,~ };j,j;:;;:-~;r'';~;;·, u;,:~';iti~1 ~;:~.~ly :n:;',':;~:, 
' ' <): Y;~hn;::;.. :.r. is -:;fi.<":n wn·:n,_. 

!y &: s:.E}~c·d :ha; '.:\·t· ::~:-(· ~tn~~;~cr-:::~:t•::d 
·:·:} :·J:<: ~:::.:-: .. l{o\v~~ver~ =~~Jn<J:: oi t~s ~-t:~=--~l~·~·\::­
tha.:· th<~ ::~~~t~ ~~!·(~ r:o~ :·nr::.nn ;,_"):· U'', ~Hld, -;n 
:J:<H ;_:.·,·.;:.l:-f:p!"i;.·:·:$, v,·e, t:..·o~ :i:.~(' ~n (·tro.r. 
Beetho\:-::r: -:.:.:r.::tt: hi~- .:-:;.:r:·}pl·:o:r!l~s j:r.:: .. :::~ 
rnH<-:·:1-: -f;::r ·T:.:··::.h .:n:":n ~t::. .:>:::: /\;:t~; :~:!.Hlcnt~. 

; : ~'-~:.,~-~::l;;_::::;~:\,~:· ,\~,~::~~!:~~~;,· ,.;~;;;;' t,~:.-:: ;\~:-;~·!;:~~~I 
:·r:<::s·:(: 1:-: har,_l :o de· fir:::·. f-; it ··~J;5:~s.i::-'' 

-n~r!:~!·.~; :\ ::.. ~'J:J'.:ic~~t'!T~ r:<:fJ::! h:< !'(~S(::·-..:::: 
'\:lcts;;.~(_:-: t~.: r(·f(·t 1o the ;::::rlf>d :-;f }.·l:<tyd~! 

.3.n~! :dc.z;~~-L h, .:t ·'::.,::rior::~:: rn.H.~-lc: ~\-p, 

\{:l\·.h ..-..,-;: i:. j~ <:ven ·)f a fr~\.·n-!on~ . .r:;;.tc.r::' 
~L .it ";r,::<~l" nHl~i( ;: \.\.-"'c1}~ ufh:!l ht;t 
r:or (}_:;;\·:::;:~. A.:.ly li::1c·t!~:r ~x•ndd t5n:· Gf 
·c:pr:-:"}ding ~:H bi:-- ~~>nr: :";n_ :-:H: CHyn·q_,i,-­
L\:-~gh:·::.,_ f ~ ;:_ "la:~: iJ!;(' lr:s_;_~K: 1\:rb:::.r::~ 

:h~H Js :h::· lx·st t•::;·q~ ·(n: it. th::-·u:;:l: ~-C·!!~c­
;y:·<:Hy· g·:";(td ·c:tt:.:l du:-;-~:!l't :·{;ar:.:::;;r: :_,.-; .. :-:l:.:·· . .-i\·e. 
F:·d:r:. -;ht.5t:;:.::h d·:::· k1nd <-">f ;:.l:J~jc· tH~du· ;,ij·.,-~ 
:.·:..1:-::..i;-:r: ::-:-. r:.r;.d::fJn;~bb:·._. -;.~:;~: ali ·kn~·)','\. ~\:b:~t 

;,·:\·:::! i; i; .. Tk·J:. l,f., p;ui:eed. 
(};1 H:::': \;.;·G.:-t.h uf h:.~:tir:g: :1~:)~:..-. ! .!lf:<:d 

.,pr:r:d. 13t:·.l.r: -;_in!('. '1';1 ~-~:;:,:, _fa.zz. 1 :-:\;.-l;·tg. :r:·{li 

;~ ~:~:;~i <-;;;~;:~; ::-~ ; ;; :~\';"':; ~-: l :{: ~ k:;:: :'; ;~ / ~:!;; .'i;: ','.~ ;, : ~: 
d~n~.f. nc.~.=(:·:~. b(::..r: tu St~:~kc·~-f·i:·arr l)t·l.-;:·:-.·t· 
~-:·w. hfr: ~~ t:::o shc•n tn go :-h·i1~b.tin~:- :::.;-l:_.t~:-~.d 
~;.:ith .-..:f:·r·nr:d- :..r:-H:i thi!·d--!-a!(: ·..::_~Jt~= ·~',·h~::h~:r 
i:· he r:.n~si::-: J:t:·.:-;-.:h:;-·2. or th(: :=;:r;:~r·h_:c· 
;lrt':. 

\1 :_v_-_i-: •.:.:::_-d.j fH:' -..,-.,;-.r-;t.t\:'f! (•!l the j.~(h·.-·<::·:~­

•)f ~~::·r:at s;~_~::~ic. T'H p::;·:~:·;;:_:_dly ....-o~:cii for 
tho~:t·. po:.~.:<::r:-·< :u;d ca;1 _pr;::d:.lr.<': oth::·!' 
v~·it.r:r:·~·::e'' { :_H;f.;rt;lr:a~<:1y :x::·::st1y n;;;,.!:-~) : l 
:~·:Jch ::~-;-c· d•::~:r::~:.{_ I 1>·:>-~:H~h: ~·:'< <~X(.ii_c,J ot:~:-.: 
-..y·Ll.i:-: :·:l:.:-~\:;_-;·3:::: k: th<: ::r:;:-it~:d. L!·3ak n·f ~~ 

H;l:-.-.Jr:.. =~·y;:r:J:l.v;;:.:.·· that I n::::?..dy -.":ui. G~;: !!~)-
;~(~:~~=- ~_:)~-, ;_h:·: ::::hu· ha:FL ..-. .t.he:.' g·!·::·a; 
\,·~_:rk:-: 1·(·st an<:! .:-:-:Sa::-: $:l~=- :\t ::.(~rt.:i:l 

!i:t!-::~ ·~n=-.h l':Ja::i~: ~-;.; pr :c<~:-=~~-~ 
\;. :<> ~dl t!:;;. :·;!11.: abc-:lt ":.w<.kr;.t;,;v.li:·,i':'· 

~;,\'':~::;;~~:;·;.~:\~;· i;,-(l;.;'h~;'i','!,,.'·':~;;i (';;:J ;~~- ;'::;; 
ha \'I:' '\:~~<l~:r:-;:oF•_r; :t j t:st ~~~ thr: (:o::::pos(·r 
\\~E3t~:-1 ;:·(}$..:. :.r>. :C!(.;3)t h::· . .-.. t.r:n:.J!·.>~ hy ;j_l1 
th:": I:·ah:;n a~·}d. :.:-::J.:_:t~~:;~} lc> :1:·.- :.he ;:_!;h~­
o:~.:.t:· :.$~t·. ..:\. k~;;;;-~,~·L;;;~;1:<t' of thc·r::· 1~x/t 
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By Fred Jackson, GeoL E. '41 
c·ss~:.:.<.Li.::d tu th:': {~njqyr;:r:r:f. o;· H1t.r~:o.:. ~n 
(H'(kf to <:n!o..,_- :h~: t:~:-.~~· t:niun {:~l-:e .r:::~.:::d 
no; }~ave th~: ~k_yj<J"\:v J<:·dg<~ f (:qq~u:d :.(> f :':;::_ti 

H:;:,: f.:lx:t·J•rir:t~ that w~:n. t~·:;c·d t._:, ~:!t:t:~! t}:e 

bt:ildiHg, J .. ::f ~he :.r:l~:~l~·.-;_::n "k<:'t'p h·!s 1.:-:c}:-­

n.i:.:.;.~l t::·nn-s ;~nd ·~on\ ~:.:.::try ab·.):.t: th~~.:n. 
Ju.~:t (:~:Jj:-;)· tf.:::~ E1:x~1~-- he .:r:;::ke-~ 'Th-=~ 
;ntr"'~·.:iat! .Jc·•~:~B\ kr~c·<.V o~:r h~d:!~ka} t~:r:--n.i­
H<>logy ::!:.h<:·:·, !mt h(" r:~.:;~. ;.;r:d :;r:jny-; th::· 
br~.Jg-~::;_ aHd. c:::.r~ \Vt: ~dliid. 

·Tt-::::n:: ~~r::: ~-c·~_·(~:·a1 v,:ay~. :~; '.\.-h1ch ·c;) 

h::·a~- ~::.::ud ~:.H;~j:.:. :E;;.:.:h :.::::~ i:··~ ad \:ar: .. 
l;?,g•::·:-; ;:~i;.j di~a.}vanta~<-~:. 

Cdr.::~i.der .. ~- }·o·;·H-~>·;-- r:. ;;.nd f(:(_,_-;_:·d. J:A 
brary. /\.ft;;~:~ t: ~~l;<~ -'Y:_li-~.i~·:; ~~xp(·;r:;t~ :..·.:. :: 
phon.::~~:;::aph ~.l-:<~.re i·~ t.h~: (J_:s:. uf r::(_~·;rd:-:. 
E-...-c·n thc·:~gh n·:cnrd~: \:<>~.t (_~q1y haH '-~:h;;.t 
:.}w_; i:H:l":i::-!y :Ji,.l and '"""~' t.b,;u_:.;h i.he 
co~;t i~: :-nr-o;::?id ;:):.11 o-...·c·t- ~l:,~ne tin-:e, -::1:.(: 

~;,f;u~' ~ ;':,,~~';:~';.r:·";-;,.,,i,_~ J,l,;;,~·::Lc\;t-~1 w,~::g:~:;;t\ 
i)n_f:'·~ :>'.~:-n ::'(.~1'!:::::-t.l<;..r:. hy· t':·:r:J:o·r~u dy tr.~:d.­

ir:~ n:'::.:::.r~h w~~h frics~d:~- ~;:- ~·ttting 1'f'C"/!r·~S 
i rc··n~ ~-(·cord--k:r:dir:g hbr::s.r:r:.: \Vi:-h l·:o:.-.. 

nta} q·~r: ~rn<t "f;;.'l.Jpcr ::~H:\ r::~>Jtd~. ·::{:~)\~.- }:t-­
t(~·: v,.-(·;:~:·: t•;~t b·.Jth pf:._::nng·r ;_~;·l.-:~ and :-r:\> 
;.::rd:.. h;;:o.:.;:::·r:;;:: (}};::.,olt>.f.(:l':t ~h :~~ChYLi:.--;::.1 ;;_(l_. 

-., .. -:s:c.e~ ar~: J~l<:.·~c-. 

;, ·;,r;:, ·;,:~;,:,'" ~:;:;,,·~:::::~~:;,,·tl;/ ;::',,ll~;~:"~~ 1,,.:::'r;l,··:;j 
·\va;rt t~• :::r;;l (5.'"' <>i"t.r:r: :.{~ )'l.n . .-: -:,-.,;~u;t u_: 

Record~. ~:-:-Jabl~~ yo1l b . .t ~~-c·t L~:l!lti;~:· ~·.:lth 
1)~(·(-("~ t1;;:.t yn1: r:-~:ghl r::'.~i. enjoy •.:l·: a 
:~i:1gj~, h:-::::::]:.{~.:;·. :\ho. ::~ Ll::gt' ;.:;ir~::·!y (;.{ 

reco1·d~: ;~fc· :~:.·;;dl:{t,k, a~: .. =: :.t i~. "fHY''~:hk· t~·; 
:=;t:t r:::•: . ..-:.rd::.. of ~.unH: thinr·~ Y(·n ~~ligLt 
ne ... ·e·( q,c·t :::.:. ~+:~:.!lC(~ to }·::::a;- ~r• :=::·:tr::1i f.:\:·:> 

{•)t(:-,;~r:c:': <>;· :·:-\-::'~'-: (H.: th<:' r~:di~; .. 
Th::' r·::di~; h;~S it~- ~n:- an1i nr:t' t;::o. _.:\ 

{nr:g-:::.wa:~_(:d broad<:;::.:-:t j-~ j!)t t.u }x· C~f:­
:.::l:t:d ~~:hi.:., ;'pJ·· ...... n ·'t··, · '"d '·'\ 1! 
(~1:lch \':<- i(;:·. ·;,:_~~,k·:~:t~·h::i-:.··--:.~::;;:>·~\-n~\~~y, ~\}-}:::.~~~:~· 
t'\:::r. that ~~:ktor.:·l h:?.;•p{:n::-.~ ;;:ld ·~{~-...-r:·:-a1 e·..;.-­
r~·.De:~t ~:l·:J::..i~·:_t1 pro.~;.:·a:x::~ arc· r•::g·uL~!··:y 
broadca.st. SJ:tc~ ;~'1n_: .. ::~.t -c:v:-~;Tol·::·: ha~ .:: 
~-ad:~·:. a l;!_!"Jt~ ! iEJ(' ;::_t!d <~ f;::'o\' ::·:::r:t:-:-. :-.::l :·h~: 
c1t~d::·ic h~l: ~~:(: t·:·w Ds:.1y r.u:~:s .. 

--r-:·w ::;jd!o <ri:id }>Lo:~:.-:~g-~<:pl-: ~};;)_r::· -~or:JC 
;~SS<~t:~ ~~r:d :;~J::!ltir:·~ :::~- <:<:>·(n!)<~r~:il ..,.~,:id; th<:: 
-::or:::.::··rt :.:~·:H. Ec·1:t oi· H:;;: i:".~:.-.:n:·:~ :~.r~·: :~<=-­
,_:<dt~·d "c?.~:r::-:d" ·rJ:r::~;c. F:v-;:·n d:c· h-c>t :::..:-:r.-~ 
{:::.:.t:no:· !"~·;-rnd~h:(: ::nv--ic 1J·.:.:·.f .. :\~t1_y, Fnr f; .. 
ck:1Hy tf.:::::T ;;~:-t: r::> .~:-:.~h-.:tF.·:J:.(::-: for "'tb..: 
n:.:d ).-!cCoy .. " F'L::·tf::;;:·:·n-:Or(·, ir: ;h;:· ~-.o.·:·:·H.-{~:.-t. 

}·:a!l y;:::; ,_-_~:n :~t~~: t1;c ;;::·r:=o:·r:·Jer·~. :\s y•)-:.J 
~:t·.Hk: .,l::.\~:r: ;1:. }Jor:-;e t<: C·$:_H~y· th:": .r·.~:d~~·.: 
or the' j:h::·.:wgr;:.ph th~ 'j:i;<>;;,.: ring'. :::r :·:k 

(;J!h-c::::ley.-.- dr:.·~p .:~l s.u:· _:; cha:, ot S<Y~n~:·· 
t1:ing ~:is~: <~qt!;dl_v di~rqpting happ::·n~, 

Tl:s-~ <:nnc:-:.r·: h::dl. ~~n·t ;.~·lth<.)Ut dl~.t:xd:­
~:n:..-.e~ uu-:c.::. ~rh<~n~ ::~r~-: !a~r--c·c·n~c·!·~:. fc .. )t­
t:.q::per::--~ -~\··}:.~~-;w::e:::-:-,, o.·.(~:;~~h<:·:·.-..... ~r:·s~.:. th1: 

1fJ\\c~.t :.1f ~:H spt~: . .-.i~:~; of s;·t::d-:('S. Pr·>~:!·a::;1-
r atH-c~r:~. F:x:th;;;:rrnnre, vo:::J :-:.::;:.'t -1}:": --~·.r::;:_­
ph::::·ly cur:.<fud:able J:<- d~<· C·.)!J('t-:!·~ h:::P. 
A.t }l(<ln(~ yo~J (;~~n takr: :-;ff yDu.r :-:J:~·.:t"~ :.t·(:<.: 

t];:~ and. :~;>r;~:xl .-::~E ::.•n d·:(·. lioor !i _:.:n~1 
warP. rc,. 

Of \·.uur><:', .:.l·: m:::.ny "'""·~·:, th<:· <:<wn:n bdl 
h::~:: UO S~.:b:-;t:tnt<:;, ~rhe t.;.":!'Jt"~ J_:::<);_{u'.·~:·d 

~u': l:.Gu:! ·:n.:.di:;i.unc·d bv :m:' m;·:;,n:; i .• :· 

re;~r~;dB(t1·:)t!. T'h.>:: p<:r L.>~-r.::.r:: .. c: c:_;.r: L<~ :"c-l:i:>: 

hy th;: h:dr:.kr'., a:.d !h::·, i:; th· i:;;-il: -::i 
~-('C:1!X ~:. gr('~::.t ar~:~,f :;:_ .!.'-::·::--~;:::·;. (>_::_li.'.<":r:--~ 

;_;_re avt :·n bt• :':.>q~:·:rr~.i.:.-~:~ b:;t r:_{{in)' ~it(: ;.<deed 
V('J'"j'" ru::;._::n::th}y, 'f{::·i!1(:rrth(:r, :.'hi~ )J' '\·,·w·· 
_pa:d G:xt fr};· tickr::-s v .. :~·)_:<'t ·~:.tnpon ~; '~;.~;:~ 
ph!;n.:,_: ot-ch:::d :~a: :?s!•l -;.~:her} y-:'~u .~V-' t:-.: h~-:~::.; 

or:•:: _!(>L: :.:.:·r:, -;r_;, p~u :, ·~p::·~nging; l.JH ::·):::.·:o;: 
.x:enr:tC·lJS dor:c·r. T'hat de<r:~:~;- :·~ ;;_ :.r:s.:·,:_:.·. 
l~)V'::r a~:d 1~. ~;L:d r.:.-: h~H-·e yo1.:: spr.·n:;:t· o;r 
h;:G1., 

J\.t-'r ay::· ~d! n)IJ:~i(:~ir:-th<:-H:":~h ~-.z·.·u<:<:~-r.-~ 
(·''-f~'=·n::.1·~--{:'. S:-;:l-:1: ~:.::~: fr~=~=- Bnud)i;· c·ut 
:_hi.rd }J:~.:tt::· SC·HlC .. !1:in·~~lay ;::.:td i::_{) .;y-.::-:;- :_,::­

;\~<:~-!~h!'(;p _.·\:!H.ht.r)r J:.lr:·J !.t~ he;~x S·! {'. } ::·:H!i:(~:~ 
::day bis \~'ft-~dy l;::s-:Tnt~\--n;,.·_:_;_:-:;::·!-1 G:·gar: .r~·:· 
C~t;d__ rh-{>J! in (;n (>f:t~ '.if :-:IX: frt~t: :.·:..•!'S·­

("(:rt~- :.~-: :.~;::· Es:x~l~.: h:.tiJdi!~g: -~·=:.n·:c"t~:-~;\::, F . .-.:.­
::rt. :,,:::.F;.::-{j l:::E ;, ln.t:<:, ~u::.i yo:. cJ.:\ h~;::·: 
;tn a:n.::xi:lg ;:n.no:.1Ht ~~{ gc.nd -;n~~~i;_:. \\·:;J: 

l1t.th· (0~-t ;o :·:ntJ:·s~::Jf. ..:\ft<~:.- .:l~.vhj_:_e )'{i~.: 
~xnn-':. .. _..,_.-tr:.r:t tbe \:·os~: ;·l!iKh ;?.nyhn,;-.,;-_ Y<-">{_: 
v,·i.U f1nd !n~~:-;i.:~ a \~·ot·::-lt·t·f:_l1 ser~r.;:.~~1, ;:~Ii·l---­
i f W<.):·::-:: (::";.:.n~::~ to ~x(·r:-~ ----;?. ph·:·a~~nr:· n::.t~l~:.:·. 



"and that's good news 
for the National Defense!'' 

AI: Western Eleetrie we're prodncing !elephone erfuipmmrt fo:r 
usc now whieh rwnnally wou1d not he r.:·lini:red :fo:r the Bdl 
Svstern's natimnv:ide sen·iee for two or more >cars. . .' 

.l\lore than a year ago we hegan to plan for l11e impendi11g need.­
to 111<1kc :ready our people, ou:r _plants, our ma.ehines, our material«. 

So we're prepared when a nx«h ord<'r come:;, from Unde Sam 
to tx_ru:!p Camp Ed•,..-ards or Cunp Beauregard with ade!rnate "tele­
phone faeilities. Thirty rnillion feet of \dre? ·ye«, in a >;ingle order. 

•'.l\lore telephones fnr these new plan!:;;," :i:; the urgent demand 
of aircraft manufacturers and other defen«e induBtries. Western 
Eketrk's rec:pon:o:e eub weeks and. ev·en months out nf u>.:ual pro· 
duction sd:wduk:;;. 

So i:n this time of 11eed, as :in ealmer da·ys, Western Electrie\~ 
long experien<:·e and manufacturing f;wilities are demonstrating 
their wor!h to the nation. 

' . ~ . is back of your m- E~ fA. ~sf'ern e~ T/C&llTelephouesmice 
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Ill 'JII_tl_~l~•J 
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H 
for 

Used Te.x.ts 
0)e·.ll v,~ .. : 1 r 1l'~a.d ~e.v+s 1Def.o•P >...., ~~·, J.._,;,....o~- ... ~-)'~ . t .. c ...... )....; ...... ., 

fle'' ·"'n ,~ .. , 1 t r)': r·11a;;;;. t~l·,.rc··qr··· .1 1 '::;! ·- ......, '--'·' . J. '· '- .:.·--- -' - ~v ·'·I b 

n1ore 111 trod.e o:t the-

.1t1·1 
BOO 

ESOFr1\. 
STO·I:lE 

~nu s. E. 14t.h Ave. 

l_,;r:dy H.<:::<:·t,: 

\\\: .!.<u<:h:; ;J:<·:,m::lc<:' 1.1:<: _::,,._,,·,aio.n (·,f the CA:\1 F'BELL:\\r. 
1-:>FHT :f)/~TlNG :I-rc:r<E/\ti~ :: ... ::;~,~h "-''{:.l} np(:n ::t.~ L<(:·JJit.:.e~ tc~ ;ill 
~-~~-;.:x:~~r:~. ()ur ~~noHu l:-:: ''',)·-...:{~~ .. :.:~ ;zo:· h; \\.-•::~n ::2:et ~t io~· y<>:..~ ~ or 
~t c~~n't 1x· n;!~d(·," 

"Ar..,n't thor.~ chimes h<»:lufihll? Such harmony. So 
enchanting:' 

"Yon'll hQV'i! to ~pauk lcud&r. Those damned ho;;Us 
u:& makln'<f such a rock&! 1 >::Qt<'f heQr y~m/' 

\.\.:~ a.rr: rlea'i:cd al the St!CC'f:::-.s of nnr :~;:.on. to ;,:;~h:v·a~~: :_hi:: 

~::;;:\r:l:t~ :<!~.~~::;31l~i\1:;:·;1\~.'a,~·h,:;:;:;.,,:~;~;:;,_~-,~~:',;:::·,,~~~:g:!,~~:~;·1~:~~ \;~'n;:::;; 
n~ag, 

And th>i>n there was: the girl who wQS 11r.s la:::y sh•:: 
WO'..lldn't &'lett <>'X~Xd$:1<:> dJ$:<CNtir.sn, 

H o rv1 e. 
ANt> 

MOTHEI:,:Z 

Ff>e~:·.l i;l the ~·-r>J;hc:ti~-;n ic.r a r~·:.onJ in }\f~a Con>st:..;_:k }~-;;JL 
!-{(_qdt!i}(.: /e·r u.r~;n~;::u? 
{{:..·o:n:-;: {t i::. ~u:.:J~:r:~!O(·\~ th~.t d.;,::ub1-.: ~-oo!r::=.. ;,::e iu be nc.c.nr:..i.ed 

by :.. v\·\."1 persot;:;. { n >:a:.;:.:~ ur.:.::· of the n:'::~.l:~:er<·d <x·c:Jpant~ 'la<·;?Jf:~. 
th.<·: r·)OHl~ r.ht· }\·~;n:an :..:.:ho ·:-e1·!·s;iltb agn:f:'~ tr> J-~TJd another ·:{>(::t·~·· 
q~::: :.f: ;n 011::0::: o;· to EH:--.. .:c iHt~· ~u:othr:Y n>OH~ >Jn r:::~q-nest. 

::;:l :_. :,;a:; r;·;·:.:; :~:~,";~ :·.::,'~:!:ld ,; !~:: ~{;" r;~~'' ~:; r~~ :; { ~:,. ;;:<~(~\:~n:;' :·';:;:,":~~~~:~; 
::;~:-.,. ,:!f::: ~:~;.:Y!B~.f.:'!'ci;~d purpo~c-. 



N·t~\v;-:; Ji.f:n·: · ''St:ni~.tk:::tt::; find that. rnr::: •:n.n of 1(':.1 v\·<-'r:H:T: <HT 

kt~<:.ekr:c·c·cL~) c\nd f<.}r yt'ar~ ·~:.:o;;~~d b(·eu th~nk;;~~ th~~t ~·Li.t~:~: iri:H:: 
;::::~v(:r had a;rr f~tn. 

Police- Serg.~c.nb "What, yau hack o.•;~aill'?" 

Dnmk: "Uh, huh. Any mail?" 

Gcr!her your kl~~'-'S while you may. 
Time briu•;~s only ~onow; 

Fot' ih~ girl;:; who are so fr~<:> today 
Are the <.:hnp<>tons tom<.:Jrtow, 

./\ r:$:.~~ is a~; go:.::.J ;;.~ ~~ n~i~c~ bu~ -..vh:.o (:yer hc·::rtd (<i. da:ir:g a 
;.n~h:? 

An old S-outh~rn colonel was making a tTi.p through 
Tu.rkey and one day hired a gtride to take him on a 
persor.aJJy <:onducted. tour of the Sultan's harem. 
VVhile wandering amund through the halls h~ sud­
denly n:cogni.zed a lnrdy black negro att~nda.nt. as a 
former hilnd on his Southern plantation. 

"\Vell, Sam," exclaimed. the surpd;;.ed colond, "wh3t 
on e;.nth are ym~ doing away over h~re?" 

''Wdl, :;l;.h, boss," r·eplied the grinning uegw, ·'Ah'H 
tell you. Ah has de best job in de •,.,.-o.r.l'. Every day 
.~h sits heah in. front o' di~h yeah do' way. Ah has a 
howl o' wat.ah in mah ha.nd an' when dat long line o' 
beautiful gal?. wat_ belongs to de Snltan pa~ses hy, ah 
.-:!:ips mah fingahs in de watah and trow-s it on 'em. 
When a.h c<Jmes ac:ro~s one wat si:tz!es-ah is a.H done 
fo' d~ day!'' 

T!:c !u.:r>e u.:tu·,;d thr~ pr::;i(-O::")r', r,)nn: ar:d ;.;lid ,,,)ftly: 
::it',; a hoy, c;i r.'" 

~rLe prc·fe:-:.:-:.Gr h1oi .. cd np. ''\V\:n, -...-.··h.::~ ·h·-:>: f;;.:: \Y ant::··· 

These two jokes o:re not off color: 

1M~ 
iaps and Dies are 
T7ital Deje1zse Tools 

They cut the million:; of scr~w 
thre<Jds which hold together 
the JXlrts of guns and gun cat· 
riages, shells, tanks, airplane~ 
and engines, and the most deli­
cate sea and air navigation in­
struments. 

;;G.T.D. Greenfield" is the 
world's largest manufndurer 
of screw threading tools. Its 
leadership i~ being exercised 
24 hours every d<Jy 1n carrying 
out its share of the national 
defense program. 

GRE£NFIHD TAP & DIE Acorn Die Plug Thread 
Goge CORPORATION, GIUIN!'IILD, MAS$, 

TAPS· U!£S • GAGES· TWm DR!ttS • Rl4MfRS ·SCREW PtA ITS· ~Pf TOOlS 

Make this booklet part 
of your drafting equipment 

lrS FREE • fbi• 1f<"i>~>9" bo<>klet $bt>W$ the ptcp~r melhooh of 

ircdicalin9 m<><" thtm 30 diffi>tercl lyp<>S o~ holt•, nul~, rive!s !!i!d 

o!her $ls::mdord mc.thiM" fa•t•mer~ on ~•sembly IHI<l <!"tail drawings, 

It wlU flt ln~ide your dr<1win9 iM$ltument <a•~ for h<1ndy '"f"'""~"'· 
No dimen~ions Mor spedfkations <It<" 9iven, bs.~t mer~ly lh<> sim­

plsfi~.d r<:prt>s.,nlo!i<>M <>f fos!en~•• whkh m<>~l drafhm~n employ. 

M<>re than 30,000 student>;, lnstruc!or,;, ond pr.:>I'M•lano! drt!f!So 

m<:n hav" r"'lv<>•IN:i and r&c<:lv"d thi$ h<>.:.kl&t. Yeur c<:>py i• fr"" 

for lh<> osking. Ju•t dr.:.p " card t<:> our f'<:>rt Chesto>r addte!is. 

I? .8 II, W !'-MPfllf f<l<t9•i.>g<, w<>li ko<>w~ >W~" wt,., lh• lirst ,,.,., 
<{!·Mi«">x~crl ro!lrovd ~~ buil!, h~vo ~9<::~ t:~l$-:1 fhN>'llghav--t 

(.r;d~$~r r lor olmmt 0 C:$1Shtry~ 



5/kc i _Adore 

5fou.tl:W3 
trom 

lLNI\lERSI11Y rLDRISTS 
41C 

{·yo·:.tY fd{'(;·rift ((}:lnfhs .stc;rf;~' 

[\ve. S E. 
J)j:::t·:n:::tiv~: Co.; :~o{:f"S·::; 

!r.~~ S1~i:{;.f: [(' U.?,::·u.;.- Fr·t:.h Fl(='i.~:::-r~.:: 
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I E N ~L:T ~H~I!~~ s ! I 
\VITI-I CDOL H£FHES1Hv1ENT 

AT 
• Schneidl!r' s [am pus Pha.t·tnacy • 

500 Washington Ave. S E. 

~.·!(•i!{t•)!~;)!\••l!(•)j{(•}!(•l!((o)j{o)j((o)j(t)j(lt)j(i~j(lo)j(i}!!l:a;!il!!lil:l!ll:/iS;{!IN!\•i!!t•)!{•))j{o)j(o))j(o}j(lt)j(o)jj{o)j(il)j{ii!Oil:iill!iil:il!l!t; 

e BLUEPRINTS 

e PHOTOSTATS 

Supplies for Architects and Engineers 

911 Marquette • Minneapolis 

WISE ENGINEERS 

20-+ 

E. H. MILLER 
J326 ~tb St. S.E. 

MumeBJI(>W, MW! 

Preserve Their Notes 
and Reports 

Have MILLER 
Bind your w~rn bcokz-50>;: 

und up 

Note>'~ a.ud Report~S-20<: -~ up 

'Th!>meB tand TheaeB $t.Z5 

(Ce~:r.:·u~-ce·d fr:r>Yi. l\t::}::: 180) 
~n r:~:_r<.">gtT: ;~:.h} ~~; drk:d) p-~;lv!:;·31.'ed. :H!·J pa(:k:;::.l {::~r d.i-~;: :_-_:t.:n:~<=~·l 
:;.~ -f r:njliz(·.r, 

th ;.~.:~ :., ;:;rt\~':t~~~';>< :.: ;~\i,;·,,-,, ~~:~:r: d;·~:;: k/,J''\';:'''/,,<"'~l: ,:· ' S;;'~',:·~~t~;0I'f ,;;:;\ti:~~ 
\1 i_;.·.hjF~!"n e;.::dl.~~~·.i':ird <t!ld H1~HJ<:~ r:rf:p;H·;UJotl~i for ~~ big_ ni~~h:. iT1 the 
"\~ .. /J;v.;y Ci1y." ?··~··:::::•.ik"~:::, t.:.:: :<·:;:: a ~.<X·•l tir:-f{:' } .. -..:~<:=: ha.d hy ;:.:.1L Thf 
!~::·x:· :.L~y, ~r:r:d::y, -.. -.:;is ;i n!t1cf: ~-::-:edr:d day of n-:~.;~ dtu!r:g· which 
·~;;;:\·:·:r~J oi· OB:.~ p:~ny· -~·j·::it!~d. the ;1:~!lS<>tH!lS ~~nd :.·:t.h~·:r 1Jh:.::-.~·~; of 

():~ \'iunda;: v\ .. c· in~.r,er·;_{:d U;{:' Sit:da.i: Ht:nn~r.::;. Co. :n :-:.a:-: 
Ch~·-~Jf/.(. 1 t CC·V{:!"' rn:!Jt":' u.i: g:r·.)~.H!·j, ~;,.~ :.:~u f<:-et S<X•B ~ncU,:~rt':'{L 
~~::•l i.:-: h~GtiTd l':::::;:· .:-fv .. ::r;;,.} -:>th:~r n:·f1n('rif.~:, :Ffcrc t"hr:y p·!":.::d:.h:~: 

~:;a~olir~.t\ lubric~ting oil:-:., r.:;;.r;J.{;·jr:, .Q.nd ;?-r:.~~:;:~ i :~(W:1 c·ru•ic Pi:~. 
;~i;A·:ol i:J i"H;.:r: (H;..1ahdr:.l~L ·rhi~: -.. -.::is foHo-.. .. ~·::d :~y· t:·.ip~. t}:nY~:}.:h 
:.1-w t:. S. S Lt.a~l Ro:::.fa;ing Co. a.r:d tht: (;:·;t·~.'~~:lh Chu·nit·.a} Cc·:-~> 
pa:·};~. 'Tbc :fo::rn:<=:r "\/\·;;__~ (:·:H;,a.:.:;<~d i:.t the r::·iin.i!ig" ;:(£ ('tude k:ad to 
r:·:·n•.1f;~·.::~ p:Jre h·~~i.l dc·ctr·.:d.yticaHy_, ar:d ;:.'!::..c. oh:·;;_i'!·}i:::g ~~.c.}d and 
~Jvi::r ::litnl's, f!Ytr:·< "t~··hi{.~h t}:r: j.:l'<:'C'i.{,f;.~ n~::·c1:s ~tro::: n:·cc.-v~::!·(:d. 
·rh~ c:-!·a~:..:r:1Li 1}1;;.~:: n1aJ!DL::.ctt.!fC·~; ;.:;;,.r~G~l~. iqd~_::..:U ;o:. ~:u-:5d:-: .. ~:;u1 
·..:aJ:-·:: ;~:.td luok:-. 1:k~:. a l•)i: •.::i La.r:l.-; th:{)\Vn :i.:.~ou:-Hi llH: <~qt~ipt!it:r:L 
B~:f..::rc h~~lng ad~·:·~it:.f:d t<) t.h~~ 1:L)n:~ v,~c {i-11 }·:;:~~t t·.:: h::::\·1:.~ }:~;,.t:~. :::-r 
~-G!r::~ oth::~r h~~.:~d ~:< .. t"..'(·riBg·} ~.c. :-;.;::\:<::ra·: l.-'\:hn did r::::t ha ... ·r: h;~.t:; 
n·r<:;;ped sc:·;;t u .. ,,u.< hr>m th<: btb ;~rotmd \f:o:ir h~ado... They 
1(·>::kf"i jil;,:l~ ;_:. ~:;::or:p u.£ o1·l !n:?.id:: .. 

T:.1~:~,Jay \VC l!l~{:cct::~d H:r: t:n.:.-..-~~r~;::d }~.tL~~- Cc!-r:er:t. c~.~. :::-: 
Ht~Uing~or:. Jr:dia'!"J;;, :.tnd. tht~ IH1no1;; St(·c-{ <".::. :\Tld.;:~: i:.; ;S;::~:th 
('h!c~~~.r,. ·rh~: ht;cr ".:~'a~. ~-!.F:h ~-~ h!g .PL::r;t !'lt~lt. v·;r: lT:·.k· f.:·~·.::r: 
:.1!3i! t..:: ~1n:.l ir: th::· };:_bt~~: .:\. .Lr~: .. : !iH!~::1 v.:a~. :=6-.. .. :-:r: t.r: ~1:-:. ;5t t}.:::· 

·pJ:.t~·lf. of Pru,~tt·.-:- ;UH~ C)a:r:hk: lr: I·L::r:.1n;c·nd~ ·; :Hl i~~t!iL 'f-{c!·c ::o. .. ·::~ 
~-<P.\' tb~~ l":"la.:nsf;H:ture of sc.:.:t:). ;;,.nd n:Tt'iY:~d ~-~ h<>.:.:. ~ . .-:f ~.aTr:.pl:~:~. 

()::. VVedr:.(·Sd<::: tnor r:ing v./<:' :t~.~.-r~~tfully ;.:l::::d<•::d ont. Gr th(· 
St~:\'(';"t~; ar;d ~.t;;.rh:d. ·fr,r til~: 5h<:t\\ .. ir:-\\::iUi.a·!-r;-; i.:·(··. Th~~- pl;:~$:t 

:i.:~~nuL't.(.tnr(:::. ;>air:L: a Ed <H·:=p.•x:jc ~:nd inotg:{~n~c· ::;i.g~·r.:er!·::::. I-l~:r :·: 
\'\·t· ~:ls<) h;:~d a -h·t:t: J:JDCh, \\:'{;ich -..y.:J :-- ~:·(:ry >V~:lcOt!·K\ ::.inC<.': ::1~t."JY 
.::i p:-;, ;_vfte:· {<Y:l:' ({{~ys a: ()~~r.ago, \~, .. <~:~c h:~l. .. ~qg ii·:~a.:1r.~.::J ·\-.•orr.:::~~;. 
}r: :·\.::;;rc·. iUit;•;:~ .. \Y:~ vJ·~.i.tcd the C•;rn Pr:-.:duct.~ H.~·f;nu;;.z· C.t) .. ·.,;v};i:.:.1! 
h (·ng~~g·:~d Sn. tl;~~ }·:t~h~(>:..:ix:g of :.~.c.·rB to pr<.">(ln·::~·= st:tn:h: g·is.::.·.:::·:=r:l 
:-·::.;r:1 •:~J·~~ ;uvl ca.Jt1(: fr:c•.L /\ ·v~- :·y d.1-:~~:c:r,re(·aLlc •:rdn!· .in EJO:;t t .. £ ~h~ .. 
plaHi 1n;.~•.h· {,_,.! .. : ~J>i:;_:;iy t::ir: i_}q·ot1~i~ aH br:t. ~h~; }·ad.:,.;~gi:·:~; d.::'· 

p:::~·t.n·:er:.t~ v,:h~:n: ?--n1:·:1~ ~·.:f the gid'..: r<:"cei.-..-~:·~ n;.,::r<: than :i Httk· 
ah::nti<:~~-t. .:'\~. J~.:r:~~t~ \'lC yi·:-:.it{:·d C~<~nt".rai l<1:f;,;~<~tori::·~;~ "'Xht":·:-r: ·::~}~c·::~ 
br;,~k ·f~·:r fu.rH;~cc-; i:-; rna.d~:. 

That r:f~;ht. v, .. ;~.s speBt ir: .i\.·u::or~t~ l,:v1t•::n: r:·:-:;;.l·:~-:i_t!!3 i(,n·,:·'i n:.any 

::\,_;,'",': ~;h~0';~'i,~;:;~.,t. ,;(;;:1~~,~;_',~,:.,:11;;:~,:;,~ ;r::::,i,t;'!;t':t;·;~,:;,;,J 11 '~:;::: 

i}~:~~:,;~:,::;:gg::ii,)~~· ;,~:~~~i;~~;:.:, ;~:i;;~;· ,~:,:~~::;!~:!.'\~ 
::..did ~('· a br;~r:::-}: <.-:f the l.iqt:i>.l c~:.rhor;i( Cn . . ,,\·l!~:n::· it .i·.; C\.Hh't':~tt·l:1 
!c· dry i<:r:. \IIleh {:id<kn :·;;.ic:Ji. c:>U<: t;.: J:g-l:\ a:· ll:"' di;.t:Uuy, v,'h+ 
fn:(: ~\:~:r:~onaht~:· {~$;.i~r·· V·/a·~· gi··x(;D onL 

():.i;: '\:~·:;:;;;~::: .. '.'' i;;'':':,~~·~~r vi[t~~:;:J ~:H~},~.;lt pg;,'i;,,:~~\',t [:;:~~~::~; ?~'t:::~: 
1\·d1ed T\.i~T. a.:.td F't~~-iur~~1 ar~·= 1!·1:1d~: hf:r~·:. 'Tbt· 1att{:-r i·~ r.:1.a·k· 
i rc.n: t.h!~ o::t: h;di~) ;;.tJd i.:: 1~~.f:d a':' a. ~-t·kn.n:r: ~:.J\·::-t;t :n :-.::.1 

:. :~G':;::::,:,~i:;:;~;,;;i:f.:;~~,~i,:,;:i~:':~S;if':i.:'.:~::~~~i"':'~. ~ 
: l~:;l,;;.' tt~~}~/; \\,':':~( 1 ~',: ;:;:.J ;;:~ ,>:~~:;·;1 tr~,': ;i1r;!'~~;~~~~-~~- ;:'a;~t''·;~:,;,;.,,, ;};·,~; 
of nat:nn.::J defc:.1~-t -.,;,•;::r;.. .:.t~.;t1·.:::~bh: ~r: !T:any of thf~ p1anL~- 3.t!d by 

f,\~tsi~:':.:t:;:i~::£:~\~:-~~-:~'~'!!i;·E;~··;:::::~_:{~;':;:t.t·~: ~};~::,:;~:',':: ;~i:~::i;:.~~~-~;~~~:~; 
~\·:: hax:li v "{.;3~(·\,. b( ~o:·e c } ~ \~·v~~ the g-eru:: ra.l :.:p~n.~t!B t•f t:v:~ ;·yor:·:~. 
lh;,:. Ro":•r "tL<· co>kr·<" (;r;;·en w·;;~ "tbt· funni•::'"- k:..l on :he· h:E." 



:;macki!ilr of lip;; o: jovia1 kidding. An omit:Otb munr:m hd<l 
forth <H~~i x.:h::.ont \va~ ·a:~ thick :9.~ pea~::.oup fug. Specu1at]on ran 
rampant. ~rhere's not going to he a tr1J}········ ~f"here !S too-----··-·· 
It':; gning to be J>o:;tporH·d-~- It i~n't eithtt. 

J.fo\•{!;ver) or; a o..:hi1ly, foggy~ dark Friday rnorning \V-;; starte.d 
o!I after th,, :;hoving, s::Tamb1ing, puching, aJt.l pulling had ceased 
and ~s so<x: <J.'< I got my bead ()ut nf .U,;yk:'s n:o:t pocktt where 
i; had been lodged i.>y Pr<>L hoepke who gan: me three btack 
eye:;, a blt-,Gdy n<)':'<:, and put my h:;;,.d in ;< very ungentlr:manly 
positk:an \Vhile };e \V3.:.\ trying to get st·ttl;;:d. in a Jrnnt seat 

Such hilarity! You'd think the boy; were going on a lar1.: 
in':'tead of an dnG<t.i<mal tour. I'm. ghd that .I ;un the :;uious 
IY!~~: \~vho r<::a~i.r.c~ _the rtsr·on~ihil~ti!::; o-f, :;1~f~.h a!l (~~cu;~~~HL 

Uur ednc;;twn st:trted at tne :.-. .. 0. S.mn!1 Co, m M>lwaukce. 
Thr~y kw<:' ;;, matcnai-;..!;;mdling ><:Hlp that ;mh an~ithing th~t ·we 
ha'i (:\'tr St't'"H to ;;.ha:n:;. lt should {H:, though. becanse d1(~_v 
nail\ i:•<ieln: million dnHar:: for it Tl:i:; rmtlit make;: ;;womohik 
i·ram<·s ior lhckanl ;wd General Motor::, and when I say m;;.kc;, 
l.l:!:m, I me;m tlJey pul out mure ;wU;mnhl!t: frame' tkuJ ti!f:r(: 
were blowrH>Ht fn;;e,; at th<: Electrical Show. Tlw thing that 
\V~-t~ Jnn:~t f;;,~>..~inating and aho v .. ·a·-:: H1<)~.t noisy ~ .. vas a jig i·n 
which they hdd th.: as;.<::mh\ul frame wbilf: ;, <:mYlph·a;ed hlower 
::y,;ttm pnt J.ZD rivet~ in place ;;t one tina~. Somebody suggested 
th;;t the .felif,w who dt:signed i; was 1'robahly •tanding on his 
lk:td ;;uHing out papn dolk J: really didn't he!itH: this ai\h,wgh 
Banclr:t i:; tmm.Hy :u; authority, 

From t1.lt: A. 0. Smith Co, w.: :>tartr:d fnr (Jdog(.. l{<~n~ w;; 

d:<ited om: of the hrg·r;st dcdrical comnanie>, in the world----
'vVestem :Ekrtrie. .. · 

\Yest<:m Electric ;, th<: place wht'rt they make all pans for the 
l:rkphrme·; and acsembk the.m hut f;>rgd to ,Jesi~~nat<: which 
end you t:.1lk through. \Vhile the :rst d u:; wut~ wa.t<:hing the 
~~:ire··~Lra.vving prn~::c~s( a ;;pecja1 .:;.ear<.":hing party h~d to V·~~ ~eDt 
nut lo find Galuska, Qu.i.>t, and LBnd, vd:o had goth'!l lu,;; >vhile 
watching tlH: a:;~ftnhly d~~;,~artnH·nt vvhen" thty hjn:· upv.;ards '}f 
hvo hundred. '.-votn<~n. 

On the w;;y hack to the lmtd thr: boyo: wen: ;;j\ talking about 
tht: rdalin:• th·v were ::~uin« tn vi:;i• t!w '''r'lllh>n;,., :1t•'v w···r<· 
g•::lng tc- h;ar .. ~nd. the ·-~adi:; J~ct1;~.':'~.~ ·ih~y-~~:(~r~;-g;i~g~· :_~;· 1is~-cr~ 
to. I~ nt:t. ::..:;.ring for any of tht::='t\ agrt:~:~J to go ft~r a "\v<tik .-.,;vJth 
Tom Cartoon, \Vi:::k. Duyk, Chri>toff<:T•r>n, };:1-:lnnd and a rfw 
others, 

The nexl ,};ly \vt: wert: df for Detroit and Hmn I<'ord. 
Th~re ><·<~ ~t~rY.ed ,at. the Dearh~>m ImL_ At 7 :C~) p. _m., v:·hcn v.·:; 
;,..-;.rnvtd. ;,v~~ ~:Jdn t na'.,t':' anyth1ng to tto 'f<>r to::n n-nnnte--:; so :.vc 
hatht:d} dn::~srd, ::hiHcd our :.:;1-HJes. unp<v.:.ked, \vrote h·tters ·in 
tht~ rcrnaining tirne bt;forc g{)ing-) hy sptxial invitatior:, to the 
Ford. Sunday Ev<:mng Hoor. 
~{nn<hy morning S;JW D> np bright and early and .o;tartd v..-ith 

a. round of in·:p<:nion that !itoj;pnl at nothing and kft us all 
\V"Jth OtH' BlOUths •.)pen. 

Mo>:t of u:; hild nr:ver h(:anl d Ford's village itt.lustri<:,, Thi'st 
ar-:: sm;;H p.bm:; that product: everything fn;;n starter> and gr:n· 
;:n:.tt:r:! jxt th~ ·yf}:~:ilanti plant !O ~-:ngr~P{ing) <~.g. :Fonf~ narne <>n 
ll:!: hub car>s ;md name plat<:.o; for lJH·: F<)rd and Linc:o1n ,·an. 
Drills, d.ies, tap>, gauges, ard il. h;;•t of othf:t· things----an ;n·e 
ma.ck at :a:parak villages and are •:ent into the River R:mge plant 
sr:. Detroit t<> k u.><:-<1 Our guide> t.o<">k ns on sper.i;;l trips tbmugh 
the Gr::tniidd villap: and the Fnrd ;\b.l><'nrn in whkh nne oi tht· 
.ilrH:st co1l<:ct1on~ it. ~i::. anybc-~ly'~ pJea~nt<: t<> ~w-itne~·5 is asscrnhJed. 

Friday nJorning \V<~ \Vfrr: aHowt~d. to go through the T<iver 
Rouge p!ant ito~·!f and \H~re able tn (OHmare hodv-makin:;' and 
rnakriab----h;mdling hy Ford with tlui: .-,[ t.hc Fi:;her f'h;';.,, o i 
(;ene:a1 ?-.·foior~ \shjch ·~ve saw latf;r in !ht: da.'.-·. 

\V<: lett. directly fr,r Cary, Indiana, h·um I\;ntiac, Michigan, 
where: Fisher i:~ lrx::~ued, and an·ivtd there on Saturday nJorning 
:w·.l w·ent through !h•• Carnegie S!ed .~'iiHc where we wilne;:;:ed 
the rolling of st::d billets into "!.'' bean~;.. 

'fhi~ v\'·.33 our la~;t stop~ and m.o:;.t (j,f Hs headf~<i };onn:. dlrecdy 
.fn;l.n tht~ .~ted rniH, arriving ht-re ai about 2.00 a. tn.s Sund:;;<· 
1.r:orning. ()ne b~b-1oa.d htoJicd by ~~Esquir<>-1\.rf:--got~to·-}ug·~. 
the·-v\'"ifeA;; .... prt·~enf~ /\Jgren. stayed o';(:r in (hicat~D, Tberf: 
v .. •a:-; only Ot!e guy -y.•};:..: \-\'as slighted. B. J, H.ohf:rt~~~n \<:~1;;. aH 
broken up h!:<:au:;;;_: h.; <'O!!ldn't stay and >ee th::: dog act h<: ~u.:d 
A . .igren wt'rt.~ so crazy ah<">Ut the prr:vjous night · 

Bui n'gardlt:;:'. d !h~:: tibhing ?.nd regardk;.:: r:f th!: pikd n;; 
'back \'\.'C~rk we ea!ne bat:k h.:.•: the ,;\-1. E. depart~ncn! nevf:r gave the 
,;,:n.i.r,r:; ;;, L>dkr hrr:ak t.h;,n making t.hr; impection trsp compul-­
sory. You think you know HH: fdlo>v:; in your da;;:;? 
Nn ytln d.c·n't, hrnt.hr:r. They'·re a lot bHkr bunch than th;\t. 

THF Ml.NNESOTA TECHNO-I .1x;, May, .1941 

1211 Las.~n~ 
MJ~r~e-apt)h':i 

LEW 

fidelitone 
P,EH~Ul POINTS 

ior you~: finer re~ord!ngJt. 
~ith!lr comm~rcial or trn.n­
arnptiorn~. 

Plays ~.000 r~;cords. 

• 
AliSo famous ficlelitone 

ffo(lting poiutl!. 

BONN (~0 .. 
MA 5313 

~Mi ll:a!w<t St•Ht 
St.. Paul 

........ ~] 

ENGINEERS :1 

~·-=:·:·:·:·:·:·:-;·::-;·.-;-;;-;-;-;-;-;-;-;;-;·.-;-;-;-;·.·.·.·.·.·.·.·.:.:._·· .,~--~''-""'"'"~"''-""=""'-"'"'"=·······························-····· 

:I OUH BAHBEHS AP.E £XPEHTS IN 
H.lUR CUTTING AND STYLING 

il 

UNION BARBER SHOP ~~ 
\i Room S Phone Ext, 222 \ 
:),,,:::::::::,,,,,, ..... ~""""""""""""'·'·''·'="'""""''"''""""="'"'""""""""""""""7·"""=\ 

We'll Solve for You 

FREE SUMMER STORAGE 

on aU dry cleaned winter clothing. 

Call GL 1053 for pick-up and delivery service. 

Dun's liampus Kleaners 
1300 4th St. S.E. 

MINNEAPOLIS BlUE PRINTiNG CO. 
523 Se<:oncl AvetlUe South 

MAin 5444 

Distributors of Supplies for 
e Engineers, 

e Architects, and 

e Artists 

Agents for KEUFFEl & ESSER CO. 
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ANN UNGER 
]JliVdJ/JnL 

Famous for Its 

Excel lent Food and 

Home I ike Atmosphere 

LUNCHEON os low as 2bc _ 11: lS------2:30 
DINNEH o:s low crs 3tJc 5:15-7:30 
SL.H'-,JDAY DINT'-JER , . . . 12:00~~3:00 

629 Washington Ave. S. E., Gl. 2618 

WELDING :EOlliPI\iiEN1. 
FOR EVERY~ NEEll 

Manufacturers of 
Smith's Oxy~Acetylene Welding 

and Cutting Equipment 
Smith's Acetylene Generators 

Smith's A.C. Arc Welders 

THE FAVORITE OF THE PRECISE 
* * * * 

S~UTH WElDING EQlJIP~IENl' CORP, 
2633 S.E. 4th Street . . . Minneapolis 

Tydnl Vcednl 
Fuel Oils 
C~mpl:menf6 

o/ 
Petroleuin Service Cornpany 
BL :3241 Ne. 2693 

and 

\V. H. Barber Con1pany 
Gl. SGl J l'·ie, 'i42S 
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Don't Waste Time-B:righien Your Appearance­
Come in and See the Difference, Feel the Results, 

Oscar's Barber Shop 
l3!l2 Fo• . .mh Straet S.E. 

Uarvard Barber & Beauty Shop 
604 W(j.rshinglt.:m Avenue S.E. 

SENIORS 
order your 

Graduation Announcements 
Now! 

Ou<l Da:y Service on Name Carclrs 

AC E 
PRINTING AND STATIONERY CO. 
421 l4th Ave, S.E. 

3 DISTINCTIVE 
RESTAURANTS 

*LOUNGE 
PIERRE 

*CHATEAU 
TERRACE 

*VIKING 
ROOM 

Gl. 7933 

LUNCHEON, DlN'NER ANl) SUPPER 
DANCING 

¥ FREDDY RICK AND H1S ORCHESTRA 

~ NEW GARAGE--DIRECT ENTRANCE 70 
LOBBY 



By Wallace K. Belin, Ch.E. '41 

In the Spirit of Engineers' Day • • • 
th::· TccHN<>-Lc{. hn~a1.;:s <t'-V.3Y fr(>rn the pnJic.y ot· rnrn::ng· <l 

rnagazin!~ fuH ('~.[ tr:d-~nical ;~rt1(:Ie:~. I·:xcf:pt for ;h~: ;p·t.ide i.)n 
tel,~Y~:~ir>n tht~ :vi;;ty- l~.snt· Js <:·r:tin~1y •.h·vulxd t;) tlH~ d!~vr:lo_ptncnt 

of t}:( cuitur~d~ ~r:c:aL aBd }n.n-s:~_; .. n ~:nalitie'~ of th-.:· cn~~-;rn·:.:·r. Eu-­
ginef~rs ~~te nt!t ;_kv·oid ~·f th~:~(: at.ta1nrnenb a~. rrt.:.tny H<~op·::: -..rqutd 
ha\,(: JJ'-' hdi0::ve. Tht·_v nt<~:r n:;:_ stra,:, .. frorn th<::'it studie:-. ;t·..; oi H:n 
as uthf:'r individuah. but -..vhen th<:y du they arc :1pt t•.) du a :tHH:h 

h<~i.te:.· job o[ it in a mudJ ::hnrtu !imt. 

Lest Some of the Visitors • • • 
whu rt-ad thi> e.Jghth i>.='lH; ')[ the TF.c:-: ~'<>-L·)<; ar(: 

.:nJ·.:i;;:d to bf:1ie';(: ::dl L fun .:1nd {r1"\·o!Jty in th~~ Tr:cl·L~:~~ 

L3H;, let H:~ n.:~ft~r thi::rn. to ;;, fn!1 year (l'f \>.)nSci(:nt~ou~. 

pnldi~.::atioH uf. a truly to..~chnJ<.~aJ rnaia.zln<:. 

Especially Noteworthy This Month • • • 
~o,v<b dH:· way :;on.lf: of tht~ b•;y':' !~.x.ten<:kd thf:n~·--~'h't~; tu rnake 

thi.s h::.tH: ~nper-dehJxe and ~:::-..:tra .. ~.tTf~an1lincd. Th<:re wa:; Rr>t·k­
v\·{:·n ~o,\·it.h hi~. ;,::,.trn•::ra. ~tr::J c:..pl ic·ns. Hi~ ;.:.nnvnlng: ;H:hl:::~:•:·tn~~tn 

-..~~·as th:H. nf th<· t::·n· p;n:-; pic!ttn:d in H: .. : hnwlin~): ar ti(k·. Tl-~!~n: 
'.>,·as Tun·!l, lh•;' i:;stk ednor, whu !<x>k n;o;.t nf tfH,· ramin;,: ;,r:d 
raving; <.>f i.h•: tdit•Jr. .Hi·, fe:-ti!ily uf minrl J!i p;lg<: rn;J.kt·-ui, dn.>~c 
o.t h::a!;t thn:'.t'. priBt.frs rcJa)J b~:f,.)re cen:::.(>!'~.hip <.va' c.lan•p(·d du1.vn. 
l)on ?\JcChH<: again d1d hi~. (kJwntbblf: jnb on ge:_t~.ng :he de~ 
_partrncn:s in on tin1c. I-IJ·~ Ct)nlbiu<:d n:write ;:tnd rnakt~up ._._:.:;rk 
on th::: fan:h:y pag~. \vas suped1. F .. d :Pro~zek lfl{'d to put a~i "e" 
in !Lrp\n bnt nthuwi<c lar;::r:'!y lonk C·>cer tht· ::npy .,,]itor··, •ltHie;; 
and :lid a rrditahk wh .. 

Everyon(: ~)n the st;d=f. and even (~!:Gr~e fohnson. the tJrinh~•-. 

and Ed Harrliug, :·il<: <:·ngTaver. :.-oi.ipuakd tc, th: i'ulleot e:,:.r:nL 

To the Gopher • • • 
and l..<m Taylur the TH:.fl "o·Lo<; e-.:knd,; o c.p<:(:ial 

thank yo.:ru for the ith~un' ... (:nienrt~ th;1t they wen~ :.:;_~u~.t·d 

in knding w ... eleven of t.l-::-:ir c:rgani?.at.inn cng~ra ·\·ir1g~. 

"For a Row of Pin..S' • • • 
by Johr~ \.\'i1ht'lnJ 1·.- the r~:suh r:f ~~ futn·~;nonth ~t·arch for a 

snitabk ;:>:;nd<.>·'·(·.<:h!lical o.nir:k on Jx>whng. .l ohn U ppgrer:. rr:ad<:· 
:h~::~ L::~.t n1o:~t d.t~tf~rrniu~::·J .atten·1pt and ~nrne oi hJs <:r(v:ks an: 
indH·:k:.l .in the fini:,hfd <!C>ry. T!-w phot·:J>'raphcr <tnd th<: rnake­
np ~nen ~eern to have gnttcn their pins aud (Hrvt~s tnix·ed Hf> a 
!,it., lnst ·we tnl:it tk\t the nbj<:ction" -_,•ill hr:: f·.'V< :md hr be­
tv,~een. 

Congratulations • • • 
!o til<: new ,•.Jitor. Bruct: Ton·l!, and th:: Pf'.Y !,;r<i-

Off the Editor's Desk • • • 

g;uo:.l 
·_year. 

r.t:rnt:~ v~·ord :.hat h~~ ha~ :::ppr('cjated his staiT. nlOi'f HLH~. \n1rds 
l'a.n tdl. PrdJah1y lh•:: :;l:l.tl <'>'W' mc·r.: pr:_mkish t.h?.n the ave:-agc, 
bnt it 'N:<>· a ::tail' th:<t n.,Bld be ckpend!:rl ('ll tn ,{di\·t-r .in tb<o 
p$nche~ ...,\ .. ith th<~ ·re~nJt ;hal cv·<~::y i::~:th: \"·:~s (>Of on t1nl('. 

"'>~~~..,_,._.,.~~~..,_,._..,.~#-~#~,._.,..., ....... ,~ .. l 
~ /' , -s ' J:Ja.u \ 
~ 0nqtnM'~'- - 1 ~ 

~ · , ~Jie£.f ])!~lj i t f:l(.i-~ ~ 

t CAME~~ FANS ~ i Check over your ~ t Equipment and i 
t Supplies NOW! i 
~ J.Jal·c a co;ntl<'f·· rerord ,f t!us (Oiurfu! ~ 
~ e .. z,ent ·in picturt~~·. ~ i w1-; DELIVER ~ 

I ""(:'AMPIJS l:AMf.Rfi'
771 ! 

~-.............................. ~.-.-..--#45 H 0 .P ~.,.__, . ......,......_.,.,~.,. ........... , 

Kept Constantlg .New 
N 0\V oJferlne; 1W".' :nodern gu<0·8t. room;; wi.!ll 
l. <:\~~:<~,ry ~ew raeiU~y foY' your (~<)Blfc~rt. .lt f::~w 

of ti.H"f:'-:~ an: ;ben<:"·~· ~.-anitv d.t:~k. which <~Unlin:...ttt::~: 
th<l old style ;ln';;;;,;.r · · n~·w ;q.yling in bP;ls, giving 
rrtor~: •.~nruph:t.r~ (:ornfo:r·t ·· ·· la.::ger dr-::~~~~~Lng rf:h'ror:-; 
. · td<:}t~trit nu'U:::ts fn.:: ;:;h<-.~Y~~.r;-; .. ·· n:ore '-~'.lHVt•D.i.o;!Ht 

rt~ading Ught~ ~-no f~rie~: ;.rtt~reat:!~. 

((Fe:O:T R(H1:\I R.1.T.E~ ----~ 

~2.l!H. $~:,(.(>, ~3.00 
T.,-,..'<l t»!YMlfU~ 

Pr.:vat~·= b:~.th~ O:t.·xnh}.·· bed $~L~Hi! $;L50> $~.00 
'f,,·s> fi<·rsous 

Pdv:d.t' h:~:.h. t~dn ix·d~ $':..;~t), ~;}.f)f)~ $:3:.0:} 
< Hh<~rf· ~·:rJ su~tE~· $~,(;(1 t:J $1.0.00 

.B~·n·<"Ueut nsff} &nd ch~ 3-H.ilHdat" Tur·quois{~. I~<HUl:~~., 

$ .21 to 

HEATING, AIR CONDITIONING 
EQUIPMENT & POWER PlANT 

AMERICAN BLOWER CORP, 
WARREN WEBSTER & CO. 
NASH ENGINEERING CO. 
THE RIC\>VIL COMPANY 

Morgan ... Gerrish Co. 
307 Essex .Building 

((.. C. ~~~ .:•r:!!:aH 
P::nfu<:, 1\J. E. 'id: 

H. E. (;:"!~···i:..}, 

~\'finn. ~\1. F. ·~!:; 
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Your Class Colors-

Cap and Gown Convocation-

The President's Reception-

and the Senior Prom 

will linger pleasantly 

in the memories of 

your Campus Life 

Reserve Your 

Cap and Gown 

at the 

r Fessional 
Colle ,s 

B re 
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STUDENTS .. ~ ,.. Let's Make Friends 
h1an.~r rr.:.!" .. ~n•-:fo<;t;.:.tets ~r:.d_ Jocol n:er-:..:h0:nts a.re 
offenng ~t·:~::::.t !nend::::hJp "t:.> y•.:;H ·:r;. !hJ:: p·:::.qes 
ol the Techn.,·L<:>q, 

~e~-;din·;1 th~·~5 C!_dV·3;t~~errtent;; .. wil_l _he1~:. t:::~ 
streng~her: tn1:1 inenc.s!'np because ;j tc.rt:l.ac.r­
iz,;:s yot~ .. with ther:; .:.:.nd w·h;.:st. th~3y h::1ve. to 
Gi.~f:r you. 

DA\lrTJN 
Photo Engravers 
Photographers 

A Cmnplete Service 
in ()ne Orgunization 

in a NE\V and h10DERN Plant 

533 So. WeUs St .. ~ Chi~ago<lj I.U. 

DA\'\7TIN 
i i 
i i 
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. e·<.vc ers iStncc Io54 

• Fraternity and Sorority 
Jevv-elry 

• ..--~ 1 fT1 h' t.~,ups ana 1 rop 1es 

• Dance Proo-rams and 
-' 

St +' ~ . ~a,lunery 
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Oil the 

39th ENGINEERS' DAY 
by attending the 

28th ANNUAL BRAWL 
NE\V BALLROOl\1 

9:00- 12:00 

HADISSC)N HOTEL 
$1.25 Per C~ouple 

n ENGINEERS' DANSANT (Sunlight) 

•• 

• 

: 

UNION BALLROOlvl 
PATRICKS 20c or Button 

'~ '"~0 5 30 ....... :u ..... ~ : 

P X 'fRTr''l.AC:: '"""REE ii.. ' l 4 '-.../ - v t 
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JUNGLE JIVE 

M lSSrONARIFS workinf! among a ll(:;Wlv 
discovered tribe of sav;;gc:s in Netherlan(ls 

New Guinea, '.vh1ch has rnany tirnes been called 
.-. ~ .r -~-.J.::..:. "'~.~-. ··-~-h~-. ..... ~ ..... -~---.~ ., .. . ~) h .-3 ~ .......... .... unc C>; uh.. c,t: "' :-; " .. r:..o,_,_:,t :>J ... ots, . au .t ~>t! ,u15 t. 

expeneni:e. 
They .invited ;utives into their barnhoo hut 

and turned nn their short-v1ave radio. 'fhe trih.:s­
•n,·n 1v···keL··l «·t on= "!l"·,-hr-·r ;n fr;o-1·1··-·r·~-·~3 .,,.r<aZ'" ., .... ,I. ·--· ~- . ...... 'o~· .......... --· .... ! t,:::-...o ·- _,., ) . ........ i ,j. ,..; .............. 

ment. Rev. C. Russell Deibler, on('. of the mission-­
aries> say.s this uf what happened: "As they heard 
voices coming fr<;rn the receiver> they crouched 
over dose and jabbered back, utterly bewildert,d 
where the stra.t;ge voice 'Nas cuming 'fro:m." 

The missionaries vaote th(~ir experience in a 
letter to Station KGEI, G.E!s short-·wave Wltion 
in San Francisen~ ·which .sends its Ltdin signal m~ 
to Asia, using .:;;pecid direction:!.\ antennas. 

PRESTO I 

GENERAL 

vdoped by G-E laboratory engmeers, yield as 
much light as '22.( ordinarv 6o-watt bulbs. For 
the same amount -of illumi;,~ttion these powerful 
little lights produce only one-fi:>urth as much heat 
as do incandescent lamps. \Ytter cooling dissipates 
much (f the heat and so makes possible the very 
srnall Slze. 

The new lights are equippt?d with rnotnrs and 
gears for rernote control.> so rhat they can foilow 
the movements of studio performers. 

These tiny lamps were devdoped at G.E.'s 
Lamp De{xtrtment at Nela Park, Cle-veland> v..-hich 

h ' . . . . 
cac. year selects pro.m1s1ng young engmeermg .. 
college graduat<:.s from "T:::.st'' to train them in 
the lighting game. 

SPIDtftCRAFT 

COULD you spnt-w·dd wire one qw; rter ~ts 
thick as a human twil'? 

That's the problem G-E engim~el·s heed in 
producing ti1arnents for thermocouples, thnse little 
supel'-Sc:nsitiv.:. devices used in measuring high­
frequency altnnating currents or vdtages. These 
dainty filaments are r /J.ou:_; of ~tn inch in diamet<~r 
··· so small th».t they are a[nwst invisible--and 
have to be welded into a HK" sh~tpe. 

The work is so :fine that it must be done under a 
rn.icroscope, tlsing a pair of t'vee-z.ers to l1ol(i 
the wires. 

At Sdwnect<tdv" there's a whole section of the 
G-E Industrial 6epartrnent devoted entirely to 
wdding. PmcticaUv all the men in this section 
;r:re gr~~duates of tl~te G-E T~~st Course. General 
Ekc~ric Company, Schenectady, N. 1·. 

ELECTRIC 


