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JONES & LAUGHI.IN !;1'lnU. CO. 3 

Preface to Fifth Edition. 

In lIubmiuing this n,wised edition of STASl>AIIII 

S'I f:!:.L <;U:'hTIIIJCTlON, it is our nim to put ill concise form 
such information as should provc most wicful to Stmc­
tuml EIl~';n<X!rs, Architects and Contractors. 

W() havc thoroughly revist:d all data relating to st<X!1 
shapes nmnufacturcd by us, which shapes (:onform with 
the st:lIldard so..'Ctions adopted by the American Associa­
tion of StLoci :\l:i.nufacturers, omitting sections we no 
lon&'tlr make, amI adding a few new shapes. 

Wo h:,,"o discontinued manufneturing L'OITUgated 
stLocl, but &';\'e on p."lge 163 a t.able conforming with the 
mO!>t appI'<J,·t.'d pmetice. 

We state in this edition the extreme length of beams. 
channel.oI, angles, tces, bars an(1 pl.:lt~ which we aTe 
willing to make. but we c."l1l attention that these lengths 
might 00 eXCCL,<led in some specinl c."lSCS, and would in­
vite correspondence on tbis SUbjL'Ct in cascs w,hcn..lOllger 
lengths arc imperative. 

'I'h~ Standard Specifications for Structural Steel. on 
puges 2~3 to 231, ure revised to t.·orrespond with those· 
udopted, Februnry, 1003. by the AssociatiOIl of American 
St<X!\ Manufacturers, 

The permissible working shear an(1 hearing [or 
ri"ets has, in many handb<xJks, been kept the sam. as 
when in former timC'S wrought iron was used instead of 
steel. This is inconsistent with the baluncc of unit lo."lds 
which nre univers.'l.lIy used in proportioning stL'C\ struc­
tures, ,,'e therefore gi"e, on page 2'!O. a TC\'iscd table 
where the shear anti bearing for rivets is ~';,·en. which is 
permissible for quiescent loads such as in buildin~s. and 
on page 2~1. tho~ for mO\·illglo."ldsus in bdrlges, (:rane­
ways, motor supports. or for similar purposes. 

We have inserted data relating to chains which we 
manufacture, pnges 40 and 41. Also a l.\,ble of wrought 
stt'cl pipe for stc:u:n. gas und wnter, which we do 110t 
man\l!nclurc. forrcferencc(>nly; ali(I a table of the Metric 
SY!:ItCIII colllfJllrL,<I with the l< S, Staud:lrd wcights aud 
measures givcn on pages 29'J to 303. 

1';IUbu'gh.Jun ... I\II\'I 
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STANDARD SECTIONS. 
Steel Beams. 
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STANDARD SECTI ONS. 

Steel Bea.ms. 
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S TANOARD SECTJONS. 

SteeL Beams. 
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STANDARD SECTIONS. 

Steel Beams. 
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STANDARD SECTIONS. 

Steel Beams. 

'"'"~ . . . . 
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STANDARP SECTIONS. 

Steel Beams. 
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S TANDARD SECTIONS. 

Steel Channe ls. 
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S TANOARO SECTIONS. 

Steel Channels . .. .. ' 
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S TEE L . 

CAR TRUCK CHANNELS . 
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STANDARD SECT I O NS. 
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STANDARD SECTIONS. 

Steel Z Bars. 
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EQUAL L ECCED TEES- STEEL. 
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( ________ 4 ------1 
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EQU A L L ECCED TEES - STEEL. 

T .1. 
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UN EQUAL LEGGED TEES. 

STEEL . 
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UNEQUAL LEGCED TEES - STEEL. 
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STANDARD SECTIONS. 
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STANDARD SECTIONS, 
Steel Angles. with Une qu al Legs, 
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1;PECIAL SECT IONS OF ANCLES. 

Made to Order. EQual L eg8. Steel. 



2'J J ON ~;S .t I.A U GI I L IN ST I~E " CO 

SPECIAL SECTIONS OF ANGLES 

Made to O rde r. Une qua l L(l~8. Steo l. 
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JON E S & I.At'(; II 1.1:-' STHHI. CO 

EQUAL LECCED ANGLES. 
SpecIal LJght Sections. Steel. 



JOXE:-i & "'F~'L CO LAl'(H1Lll\ l"' •• 

SPECIAL SECTIO N S OF ANGLES. 

Made toQrdor.- Stoe l . . ' 
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C ROOVED STEEL . 
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CROOVED STEEL. 
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MI SC ELLANEOUS S HAPES - STEE L . 

CURVED SLED SHOE 

M.' 

6,610 7.6Ibs. 
,"------.. 

M.' 

M.' 
~ 
r~O~.~ 
~- ~ . .. 
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$ 
M.' 
~ 
~ -~ ... --.. 

. . i·~·~-~--~.~"~.~. -;-~-. 
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~ -, 
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M.:o!1 
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I 'f 1 

M.1I6 

DROPPER eAR 

- :,;-- -- U

LI
-' ., 

1" it 
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M. tO 

:-------.!I~~-.--"': 

I '1- L:F 
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0.815Ibs. 1.19 IH. "':.t.I0 :'" 



MISCELLANEOUS SHAPES.-STEEL. 

M .33 . .-~[.~ 
~: 7 

••• .i-
~:J ... .,,--

PLOW BEAMS 

•• J\{.'~ M.31 

"!,'n, 
r.t ". 0.76111& • 

RACK RAILS 
M .32 12.15lbs. M .BI 201bs. M . B218.75lb •• 
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.r . , ._ 'f.,J... 'J"'. ~ .! : ~ '1' .. !. '-1"- ;p • .. i • , 
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MISCELLANEOUS SHAPES- STEEL. 
CHANNEL TIRES 

'Tr ::: ',::·····.n ~n0:;::Wp! ~91~:' 
......... 1' •.•.•••••• ~ 

l'-"··'·l'~·· . ~ ~ ••.. I!\.· .... -: 

M.Ur\ ... h •• I .... !m.jll 
1 .84IbS~ "f :; .; 

........ l .y..~ .. n,; 

~·~M'4 
.. 1.641bs 

"--" ' I '!),,~' . •. ~ 

~·'··'I~· .. .. 

M .1I5 rt. ... ·,.,.. ... j Fi 
U3111s.~ ".> -!.../ .. ~ 

.... n -l.' '''· ... ~ 

i~~·:'·.r· .1) I~~~b:. 
.. ·····-l'l.~··· .. ;..····1'60-··; 

;-··'· 1~!··~ 

M .1I7~;! 
1.06lbs. ~ • ."i 

... -···1".,.··.: 

M .1I9 
O.69Ibs . 

·Ii: .~ ..... ~' , /... ,~, ... ..1\\ ••. _ ~ n 
!- ~.:.~- -." Y.~.7W.J 
t. ••• .;. • , . .' ... .•. .~''l ....... .. 
•. ~",. -fI"-. • . -I· "" 

# ~". 
0 •• ;. ... i 

: ~ I··.. : .. ---- ~ ......... ... 

M . 1 14 
1.71111. 

M . ll l!1 
1.65Ib. 

M.se 
O.9Ibs . 

M .IOO 
0.57 Ills. 
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M ISCEL L ANEOUS SHAPES-STEEL 

M . 62 
~~-- ------- ---3W----------.... 
: -.~"" 3.7&1". : 

' .. 
_JJ(' ; 

•. 0 -", --------2"--- __ or ~' :'el " 

M •• 63 1 -!31~1 . . ;'"----~_;-·2W'"---------"': 
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~ ___ I O_~~,,: 
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M ,67 
3.B7 Ibl. 

. .....,.::, 

• 
M.ST, 

2.033Ibl.7 -.' , . 
Lll._ u 

~.-+ .. -~ 

'" , , , 
J BAR .: r-- ; M.l02 i-. .. ------;.:2!!":.::: -________ :;~ .. o_- -" __ ',__ T 
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~~~ .... , 
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. ~ ---1I.·--"; 

" 

. . ' ,. 
, 

, 
• 

U BAR 
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4.'251" • 

-----:J.i,w-----

• ,. 
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M. I IT .751bs. . .' . 
:e~_, .,*" == .-!.! 
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J U N!':!; & I.AU G !I LIN l;TI>~: I. CO. 91 

• 
HARVESTER TIRES. 

STEEL . 

{-M. 68 i--2.,r.:-'! 6.!26 Ib •• 

R A " ~~ 
t----------- -----1'~---- --- --_ .. .. ..; 

R' ! M. 71 ;;--2I'I:"'~ 1I.126Ib.. ?~ 

~ • • -----.-------•• _. --. ~ . ------_._-_ ••• _._--_ •• oj 

M.69 
6.S6Ib •• r!l!j;" rn 

~ ... ------ -----8 ~.-.--- -- _ •••••• - ••• -.</ 

" M .90 
1.26Ibo. p '; 

r - ...... ------.- t"-

L1Mi' M . 91 rs"""$ 11.11:--
~-.-... -- ._---------. -t---

M .7e 
1.67 , .... . ~r:=t=:> 

~ 2M" ": 
M .7e )-'t 
1.761"~ , 

<::If::> 
~ ::~ i" • 
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MISCELLANEOUS SHAPES. 

M .22 

~ 

i· • 
! 

..,,_J 
, '''' - " ", 

M.26 

HAR\lESTER SPOKES 
M .T9 

1 .... ·----­
M.SO 
171~~-

-- • ~) l '~"'·~ 
, ' 

3· " 

..... ---.- ....... - •• - • .;.. __ So • 

SCREEN BARS 
M.23 M .24 M.2.5 
~ "" .... ~lt ',-'- , • '1 , 

" , 
" ! ~ ! ~ '. ' " • 

:i • • 
~ 

, , 
J-c .1 __ 1 

:, . • ..;r- -.- , 

M.27 M.2B ._-

! 
• • .; 

·er rF 
~h"~ . .; ti-'· 

, ' !IJI ICE SLIDE - ,: ! ,: M.29 :e .,. "! ";" ~I"'. , ' - , 
- .j - , - , .. • ~or'\"'~~.; ..; tt~~· .... r--- ,F . . -1% 

.... ---- I'~' ........ 
SASH BARS 

M. lOT 
... - -I·,,; I"~-:"~ 
'~." ", 
I _.'" ' 'J. 

, ., 
1.- ___ - 1"',,"- ._ ... .! 

M . 109 " 
"-"1' ~\,~-,~", 

!'~TI c=~ ~, 

~_ .• I.n l • • • __ h •• .,; • 

M .IOS 

, .Ie '.'0 in:';~:~ ." 
: .Ie I 
I .- , , . ' .... --. -'H,' ._-_.-., 

M.HO. '. 
,.---·1\ .... -1.-.'4 .. , "[? ': '" ,~, , ~ .: - ~ 

'1_ . I 
;,..-----.~~-- -- .... 
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}O:>: I,:; /I: 1.111:(illl.l:-1 STREI. CO . ~ 

COld Rolled Reaper and Harveste r Finger Bani, 
Acc urately Fin ished and Straightened. 

H. 1 
!I.lI; Ib,. 

~ ······ IX' ···· .... 

( ~ ~ ul~~==~~~[';:··==11 
-2" "'_" ' ""1 

H. 4 
2.0Ibll. 

' .... 

H. 6 
4.281b •• 

:...- - . .. • .. 2·)4"'·- ...... .. 

. , 
· · · • 

, . 
• , 

H. 5 
3.316Ib, . 

! " ~ H.7 i 2.9 lb •• 

; .~q 
..... ... IXt .. ·· .. ·~ 



I I JOl'a:s & L,\l'GIII, I:'; STEin. ("0. 

COl d Rolled Reaper and H arvester Flngor Bar s. 

Accurately Finished and Straightened. 

'f , , 

'~ H. 8 
2.0 lb •. , 

.L~::::::, 
~""" I ~;""'" 

.... 
; , 

.'.~ ,l . H . 10 1 1.8Iba. 

, . .• r,,--. ~r"'~ 

Tr , , ! ;.. H. 11 H. 12 
~ 

3.00 lb •• i 2 .5 Iba. 

.•. 
jo. .... , ~;' ...... 

il '-q .•. L--,. ...... , ~,'!. .. -~ 
., .~ , 

'r " , 
'i' , • , H 13 ,: ,,' H. 14 • 

~ 

T 3.0 II». 3.0Iba. 

'" \ 
I·· .. · 'I:){'"""'~ r -····1')11"· 



Hot Rolled Reapor and H a rvester Finger B a r s. 

1'--- 1"-':' - --: 
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, . , • , 

H.23 
4.41bl 

, 
i 

•• 
f , , , , 

, . 
• J 

r-------.2~~ --. 

L- . ___ "X"·.- . ~ 

H.19 

". , , , , 
~ 

~ .... "" ,y.;'-' ..... ... 

H.21 

4 .0 lb •• 
Hoi o~ COld Rolled, 

, .' ~ H,18 

2.93 II». 

, f~::::CI:=::~ , 
.,,-.. ! 

1'- ••• " 1 X"-----oi 

H,20 

4.a- II». (-'(' 
... ~. 

, , 
, 
;k 
" , , 

~: 
~''' I ~''' ~ 

"--~ '--"'--'-2'h~"" _ .. J. 
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J OSE!' k LAe (;Il I.I ~ !'Tt-: I~ I . 1:0 :r, 

STEEL TRAILS • 

..... . ··I·{.·--- .... 
i .... __ I''''''' --~i r------;,- ~ 

, , , , , -, , , , 
~ , , 

R.3 
301bl. 

R.' 
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. 
'i 

, 
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• , , 
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ti JOX~;S '" I.AU(;IILI X ST~:E " co. 
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JONES &- T,A LT (;III.I~ STR~;L (;o. II!) 

FOR REFERENCE ONLY. 
Not Rolle d by J o n es & Laughlin Stee l Co. 

~ ,1""",,,,,,< .mn.., ..... d, "" ... ~,dh,'h<{ """ ... ,n', .... '."dM .• iI 
,. ,.4 1 ", \ ..... , .. ~");,,,, .. ,,4(',,,' ~"~'...-r.' D, n, .. h"h~o< 

r. '"' f·" All s.,,,,, .• ,, ~ ... ,h.",. '"'y''' .I>r I~ lb ..... ,'jon 0.. ,~ .... 
S," ",'" di",~ '" S,,,,,., '0 <>ch~ ... ~.,,< .h .. ~" 

!< ,,~ ... '"'l"-~ , 
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., " 

(~\ ~.;~ j~. 
kr>-: ,.~. 
'. 8 ~ 

~... - -
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CHAINS 

Straight Link Coli Chain, 

Standard C lose Link Cabl e Chain. 

Standard Stud Link Cabl e Chain. 

Conveyor or SprOCk e t W heel Chain. I 
G 1;1;;;0 \~ 
~ I 

T wist Coli Chain. 

I'or .;~CI, di'n~nA;ons and notes on the lloo\'e chllin8, ....... I'''Ke ·11 



JONES & LAUGHLIN ST I\lo;], CO. 41 

C H AINS. 

Sizes, Weights, Dimensions and P r oof Tests of 

Chains Manufactured by Jones & 

L aughlin Steel Co. 

NOTl:s. - Saf", workin/( load. of <:hains are on".half of Proof 
Test Lood&. Twist Coil Chaina Ilre mad., in all ~ixea from ... to 
X in<:h Inclu.i,·.,. Conveyor or Sl'roc:ket Wheel Chalnl are made 
to any dimen.!ons required, and in o rdering give dimenSions of 
links wllnted or preferably II "ketch of same. 



12 JO!l;~::-; & I.J\CGIIJ.IX ;;TEEI •• ('0 

M o lh o d o f In c .-e a s ing Sect ional A ro~. ~. 

I'ark IM'rtl'm~ represent th" minimu.n "'"<:llon., 
and Ih" blauk porllons til .. added a .... a ... 

~ No.3 ~ • 1>1 ,~ 2l!~ 

No.4 



JOSES '" I.At;{; II 1.1 " STEEl. CO " 
Sizes Rolled by Jones &. Laughlin Steel Co. 

0 }(OI>SI>ll. 
'd" 0 ~L·.\Mb 

---, , 
Side, 1 Side, Ills"",. Dlaln., DialIl., OlalIl,. Side. 

Inchu. lnchtoS. IneheL Inehn. InChCL_! InchcL Inches 
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" 101'''8 • I. AUGI1LIX :-;1' E EO I. CO. 

L o n gest Lengths In Feet of Standard Bars Rollc(1 
by Jones & Laughlin Steel Co. 

• TlHCKSI>SS IS IS t: Il.:'~ . 

S 
,,..: I" if' .. " . ' r .... r to I" l l' r 
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WIi" 'r ~ " - - + --1- - - - ---,- - ---. , 
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JOS"ES '" LAIJG III . IN STEEL CO 4:, 

S izes Rolled by Jones &. Laughlin Steel Co. 

Fl ats. 

11,12,10, 0. 8>" 8, } 
7l{. 7~ , 7J.{, 7, 6l{,6,1i. G,I(, 

6, ;;'t, ,; '1, alt, Ii, 4,1i, -l X, X],( to Z. 

4. II~. IllI, Il ,ij, Il '{, at'. aJ.{. 

:J~,l.a. 2U", 21{, 2~ and 21., 

2'{, 2~. 2.11',1+1 and J}{ X /, to I>'. 

lU.I", II. and I}S" X,".to IX· 

1[',. I ii, 1/. and 1)( X /, to 1. 

11" •• • }i: and I X l, to]i. 

ham1l{Xl,to". 

f'X/.to/,. 
,.,X/,tOt,· 

HooplI and Bandll. 

2'.J,!( X )(. 

10 X ~O. I) to No. 4 

9, tiji, 8, 7J(. 7Yi. 7, GK, 6J.'" f N' N 
X , 0. II to , 0.4. 

6,G'" •• r; :t,r;and 4 ~, 

4, a~. 3)(, a I." :J}i, ax and a}{ X No. II to]t. 

a, 2 Ut, 2~ and 2~ X No. 10 to X. 
2,., .2],(, 2}{ and 2 X No. [6 to X . 
[ }ii, III, H( and IU X No. 17 to)t. 

l ,ij , II., 1M amI l l '. X No. Itl to ,'-4. 
' H, 1,"" 1],( amI II, X No. ~'() to ]t. 

J ~, 11,. I and +I X No. 20 to ],(. 

f' and if X No. 20 to)(. 

!~, Hand,ij X No. :roto,!(. 

1'( and ~ X No. 20 to )(. 

hi X No. 17 to ~. 

• 



S H EARED STEEL PLATES. 

51%e6 or Plates Rolled on 72-lnoh M ill. 

T"k' .," II~ ':": .. : j;f:~ :.,':'. :F ~ 
Xo.\I ...... 168180 19-:!2().I2162'l824{12;)2:!6-1 
:\0. 10 120llI81~1922042102';!S2"'02522(}.1270 
"'0. !l 120 HlS t80 10'.2 2()4 216~22t! 2-10 2,j2 264 276 
N o. 8 I 120 168 180 192 216 2:?8,2-IO'252 264 27(1 2&1 

, ", inch ' 120' 102204 2](1228 240
j
2G4 288 Ulzlaoo tlGO 

,'f and ). I nell 120 192 204 216 ~>28 240I2.'iZ ,Z64 276
1

"" """ 
l"' Inch I 108 144 100 168180 192 204 210 264 aoo;:l8{l 
h i nch 1.00 120 14-1 156

1
_180 192'216 240'2,;2 2&1'276 

, 

x 
J'I ,', , . 
* H 

n 
" '" , '. 
" ". p, 
o 

SI%es of Plates Rolled on lOS-Inch Mill. 

Wldt ll ll nd Le n g t h o f P late. In 10(:11" ... 

Til" L1m't on tlllnge pl.t .... .. 1II be 2.<100 poundL 

• 



J O :" K8 &- I.A t"G II LI " STK RL CO. 47 

E le m e n ts of S ta ndnrd Steel Beams 
a nd M axi m um L e n gth s. 

f····~·-' r ' I ' 
II ~ ~ 
'- ~" . , G . ... 

" I" ... .. . _ • 
• 



r 
41) JON'lo;S & LAUGIlL1N S'rEE[, co. 

Elements of Standard Steel Chan n els 

and Maximum Lengths. 

)0. __ ••• ___ -,1-------.0/ 
: I" l~ 

d 1<' I' flI 

M 
M 

" " '" 



)ONI>S & LAUGHLIN STl:: I> I. CO " 
Z B A RS. 

Size. Weights. D im e n Sions ""d M aximu m 

L engths. Ro l led b y Jones & 
Laugh lin Steel Co. 

~- .. Size in Inches. -, E.5 "." E~Z S~"'tion ' "< '. .... .! v ~.~ Number. .!!"".=; 
._ bO .. 

WeiJo[ht :~~ "''c ~ Flanb~ Web "'lang~ ptl. 1', « '" .- ~ --------
ZI " . 314 , ' M 15.6 4 .5\:1 " ZI , Sl', 6" ~~ HI.a U.3<J 54 
ZI ~ :I)i ." 21.0 O. I!) 47 

Z' )': 3~ 5U 3/, 22.4 6.57 50 ., 
25 3 , 3)< 25 .0 7.M 45 
Z5 tI 31'~ 6): :~ 27.6 8.12 41 
Z{i " 'I< 6' 30.3 8.00 au 
Z5 M 3~ 6~ 8\1 33.0 9.71 34 
ZO 3. 6' 31i 1.15.7 10.50 . 1 
22 )/ 3){ 5 3){ l1.(i 3 .40 1)5 

Z2 :* 51 :~ 
l S.1) 4.10 " Z:l ,'. . 511 16.4. 4.S1 00 

Z6 " :1'; 4 jt :~ 17.5 5.16 " ZO 
~ 

5 itl.D {i. 84 47 
ZO 

~~ 5h ~:: 22.2 O.{i2 42 
ZO j} 5J.i 24.5 7.22 a7 
2G 3 ' 5l, 3;' 26 D 7.93 34 

" 23 ){ 3,', 4 'I. S.2 2.4.1 " Z3 A 3J.i 4~ 3 ~ 5 10.3 3.03 6;j 
23 ;J f", 4 ' Sf, 12.4 3.00 00 
Z7 

~ 3 aa 3 13.5 S.D'i " Z7 3 ,~, , 3 h 15.5 4.5. 52 
27 

~ 3)j :~ ')j 17.6 lUG 45 
Z1 3,', 3,", 19.7 5.79 42 

Z' ){ 21t 3 21 / 67 I. 1)7 51 
24 

* 
2)( 8,', "{ 'A 2 ,48 50 z, 211 3)j 2U 10.2 3.00 ' 1 

Z8 i. 21i 2a 2!i 10.9 3.20 . 34 
Z8 J< 2 :1 , 2" 12 .5 3 .69 30 

" "' * 
2"i S,', 2U 14.2 ·I. IS 2. 

ZS 2 [i 3:i 2 ]J ]6.0 4.C~ 23 

Z' ,', I'; 3 I'; S.C 1.00 
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" JON]!:; & 1.,\UGlIL.IN STI:-: I! I. CO. 

TEES. 
W ellrhtll and Dlmfln810n S ., 

Jones & Laullhlln Stee l Co.'. T eell. 

Equal Lege. 

0 S,n: ,0'< ],,(;llt::Io. TII'U..:1n.'f.!I OY ~h,T"I_ ';: 8 20 5!0. j" ." . 
I'h.nge. ~l"!n. "lange. Stem. ' ! --- --

" 
, 

'" 
, 

'" '1111.. In ~ In. li In. !<' ~ In. 11,00 
T~ • in. , in. .. in.h'~ In. .4 In. to l. in. I~.OO 

" a~ln I~ i n. * in. to)( In. If_ hl. 10 ~ 111._ 10 . .jQ ,' .. :I In. S}!; 10. In. to ,', ,,,. hili.. to • III.. . ... 
TO • ". • in. 1i In. to I'~ In. ", ~~ (: ~:: ~.e:;. 
TO • ". • in. hill.. til. ;.In. ,';1". . ... ., !" In f~ in. "in. i~ (: I:: , 

" 
to ,'.111. e.~ 

TO 2" In. 2. in. ,',In. ,\111. to k in .... 
TO 2'1' In 21( in . ~In toilln. ~In. to Y, In ' .re 
'I'\f! ~" In. f).! In, ". to I. In. In. to • in. 4 .12 

I'll , in . , in. }{ In. til. " In. Uln. 10/. in. S.r,o 

1'1i1 1\111.. l!iln. ",111.. lI> ,'.111., ~!~: 10,', In. '.M 
'" I ' . In I .• in. !. ,II.. to ... In. til. I, In. '.00 
T" 1 ~ln_ 1" in ~ID.t"~ln, X" 10 I'/In 2.6'.l 
1'1~ I In. Il' ;n 1 In. to II in. m lo .. in. .. .. 
T" II( In. I !( In. X" 10 Yo In Ii In. In 0" In. .. .. 
m p. In. I l( in m. tn • In . .. In. UJ II In. I.$;; 

T" , 
" 

, in. ,', In. I" /.In. ;lIn tn l. In. .." m , 
" 

, 
'" ' .. in. to I. In. 

" 
to "0 in. , .. 

---
Unequal L egs. - ----..... 3" In. , in. Ji In. 10 i In. -', \n ,', In . 12.1Jl ..... 3" In. , in. n In. to , In . )iln. tol.ln. .w 

'm , ". ~'" in "In. to ,0, In. t,ln. loUin. 11.~ 

= ~~ :~: • in. qin. to !f In ,',In. 10 'i In. . ... 
1'21 • in. in. to ,. h, ',In t" ,. ,no '.00 
'I'.!'l , 

'" ", in. " in. :~ ~~:: '" In". in 11 .. ",11 
1'.l1 , 

'" S', in i. In {.In I .. ' '" \U", 

.", 

I 
~', in. l',in " in to '"0 In, " ;n Iv t.;n '.00 

"" 2~~ In. , 
" 

I ,',In, toU I .... ,',In I" U In, .. ., 
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JO~ES & ], ,\t: GIILIN" STEEl. CO. ~l 

L ongest Lengths in Feet of Angles. Rolled by 

Jones & Laughlin Steel Co. 

, 
" " " " " 65 00 " " , , , " 65 " " " 65 00 " 1';2 , x3){' :" " " 05 00 fi6 'I 47 " 40 , " IJ5 " 6i; 65 " " GO liS {i2 

;; " " " 65 65 63 " 54 50 ., , ~ lJL:J (jr, G5 05 " " 54 " 45 , 
" 05 " 65 65 " 52 48 " , , , " 54 54 " " 42 39 IW , d}ii " 54 " " 41 " 85 , x3 " " " " " " " " 3){ x 3,1i '" GO " " " 54 54 " ., " 30 

37> x 3 " " '" 54 54 54 " 37.< x 2~ 5<l " " " " " 50 , 
" 50 GO .. " 54 54 .. 54 50 , x 2 .'j " 54 51 " " , ,2 " " 45 40 35 " 

2'4 x2~ " " " " 40 35 3! 
~ }i x 2 " 4:1 45 45 4!'i ili 
27,i x 1M 45 " " " " " 2J.(x2,4 " 4;', M; " ~:5 

2 x2 " " " " " " " 2 x 1% 3;; >l5 >l5 '" 2xl :Ji . 35 35 " 35 

I J.{ x I J.+.1 35 " 35 " " 85 

1)1 x1 ){I35 " 35 " " I'~ x 1,1( 3r; 3:; " , 1 4 .• .1.'; 

' .. , 
• ·1:' ·Pi 



to: JONI';:'; & LAUe.; II LIN STEEL CO 
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CAST SEPARAT ORS FOR BEAMS. 
~I~.rnt()n (vr 1>'I.:lO and ~ I - ~'''~ are ",a.le of n,,,UtI 

:>e,_rator' (<>. ~ to I ~' ~m~ .re ",.de 0(..,' ",...cal 
~[>arat.,... (or 5' b<o, .. ,, ~ and und". ar., mad" of - metal. 

Separator8 with Two Bol t8. 

I"",.""T'''~ u, Hu .. w,.,c,"~ 

Separators with 00" Bolt. 

" 11_ 5 " " 5\, .; :'" 
"J 

0.11 " ". " 11- II ." (1)', l', " '" '" I),lit '" " " 11- : • " • ., n, , 0,12 , ". " II· : .. '" " "IH " 
, O_ I~ 7", '. , R_ , " '" r.~ }; .... " " 

0_1~ ., :q , II-II " " 
, Ii: .... .. ' . O.[~ • , II· II .,' '" 
, .. :'1 " 

0.12 " II • , "-. [7.\ ", 4 ~" " .. 0.12 " , 11-10 .. ::I 
, 

~ " " 0.12 ,. II , 11·10 .. '" "J '" 
0,[2 '. • II_II In; '" 

, ¥. '" " 012 " " • , ... [ ,,. 7\ii " " • '. O.I~ " ... 
• 11·12 HI, , 

:~ 
., " "- 0.1~ ' ¥. 

* • 1I_1~ 11\, '" .; ". "I 
0.1~ I ¥, 

11·[1 '"I 51' •• .; 
"I '" O.lt '" • • n.." •• •• 0 " --' ,~ •. - 0.1t '" , 

Jr,tln''''llm wldtb, given. Se""r_tou ea_ be mad ..... ider. 
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Standard Spacing and Dimensions of Rivet and 
Bolt H o lea th r oush F l a n ges of Beams and 

Channels and Con nection Angles. 

Sn:r.L Ih: .. IIS. 

24 ISO. 
20 80. 
20 t}.i. 

18 '>5. 

I., 130. 
I ,; 00, 
Iii 42. 

12 40. 
12 ~I.,i 

10 2.3. , 21. 

8 17.7;:; 

7 1(i, 

, 
4 

3 

9.75 :i 

lUi fi 

5)4 
IJ{ 5.J( 

1)< 5 1'1 

Hi 4:'. 
15 Slj. 

13 81.i; 

10 2.;, 
10 Hi. 

I) eo. 
(l UU:; 

8 16 .2;; )( 
8 11.2;j J~ 

7 17.2.; 
7 9. "j 

(; 13. 
(; 8. 
(; Ship 

,j 9. 

~ 
~ 
Ii 

" (i 6.5 }.i 

4 ij 2;; ~ 

;I 4. tI 

II' 
1)( 

1){ 
1]( 

II' 1» 
Iii 
1]( 
1 

U IJ{ 

l}i 

I" 

" II " ,'. 
,'. 

'J'lIe ~pacu .• U" correspond with ~I'''cing given On page lit 
for StAndard Connection Angle ... 
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Notes on Standard Connection Ana:les for 
J ones &. Laughlin Steel Co.·s Beams. 

The Standard Connection Angles for J ones & Laugh­
lin Steel Co.'s S teel Hearns. illustrated on next Jlilge, are 
designed for a n allowed shearing strain of 10.000 pouods 
per squnre ioeh, aod a bearing st min of 20,000 pounds per 
square inch on n,'els or bolts, corresponding with nn ex­
treme fibe r stmin of 16,000 pounds per square inch in the 
hcam, The mInimum span length at and above which 
the s tnndard connections can be used with safety (the 
beam being loaded wIth its full capacity) nre sbown in 
Ibe tables below. For ~horier spans (the beam being 
loodcd with its full capacity) additional strength in the 
connection should be nIade. 

Tabl e of Min imum Spana fOr 
J ones &. Laughlin Steel Co.'s Stee l Beams for 

which Standard Connection Angles may 
be Safely Used with Beams Loaded 

Sectlon

l 
:i;u: ., 

N,~ «Mnt. 

BO 2·] in. 

B I 00" 

H2 00" 

H 2,', If!" 

Btl Hi" 

B3 15" 

H 'I Hi" 

B4 Ui" 

B" I;;" 

IHi 12" 

no 12" 

117 lO" 

U7 10 " 

to their Full Capacity. 

Se<:t;on, Si.C IW'Jf{1II 
Il~~f",. t.:~, No. 

t!O 21.0 B 8 {I in. 25 

tIO 17 .0 B 8 {I " 21 

w H .O H 9 II" 2'-,]'( 

[15 15.0 B 9 8" !' J.. 

ilO 12 .6 B10 7 " 20 

~O 12.0 BIO 7 " Iii 

GO 116 BII ij " 17].( 

r.o 11. 0 B 11 6 ,. 12" 

42 106 BI2 .j" 14 1( 

40 f! 6 B 12 ;;.. OJ( 

tll)4 7 G B I3 ·1" lO~. 

tlii 106 B 13 ".. 7.'. 
2,; 1) 0 

--
9.G 

8, 6 

7.6 

7.0 

' .0 

fl . 6 

6.6 

60 

10 

40 

30 

au 
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STANDARD CONNECTION ANCLES. 
F o r I Beams and Channel8. 

y~. I I I.'. 

. . 
.. ::::I~ ..J 

,. " ". ,,. n' . ~.; 
., ~ :l M ;) ~ 3 _ :3 .. 3 _\",." 
I'" .. 

[: 

... ". L1otto I .• [: • • • ·-I'~ ~ - - - - . 
" 3";' 3"_ 3"_, ., • ,",3_ ,~ .... ... - " 

r", I.) ".'0. I '0 

I'.". • .t. 1.'1.t r.o. 

~' J ~~ 

'.'. 1.· ··'Ic. 
WC'l;,b4$11,., .... 

" t.i' ... L'!"1& 
WuIoj'I.,3IU ... 

" " 
'. ' & .. L· '.If'o1c. 

w.,.pt au ... 

" " ,~ 
I ••• "L_,_IIII· 

Wo/jrh. IU 11>0. 

" ",,, •••• ,. L·.· '!&". 
w ..... lU.n ... 

•• t • .. ML.I.ite. 
Wololl .......... 

• ''/1. t. ,.~L .• -I';1Il. 
w<Iifb' U lboo. 

All Holn tor Yo- BoLtI or RI\·~tL 
Tile \\"t!IKhta of Conne<::lions include Shop and Field Rlveu. 
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BO"" 'l n li PlalU$ fo, Sua n H' m,d C I""""Jla 
o n Brick or Masonry. 

CII.'''''<'''-

SIZE O~· 

nt: .. kl'«) 

'·I..An· .... 

Iho. 

,. & .. ' tr 
• " t:!' 

O' x O"XWI 
GO XO'X ,~' " 

t4"Xirx·'j,'1 ' 
8° X 13' X J'" 14 

;1' , ';. &~r~' 

+-,---­
tr S'XI2"X!.i' 
tI' S'X I2"X',.'· fI' & 10' 

12' al.t.lb ... 

12' 40 Ills. 
&up& l ;j' 

4',. Ibs. 

I.'; 
GO & 80 lbs. 

''"'0-1 OJ· 

12' 12'XI2'X!~' 
12' 12'X12'X1.i' 

]2' 12·X IO·X, ... • 
12' 12'X16'XI' 

" 20 

" "I 

12" 12 ·X It:! ·X '.' ~O 
12'X '8~I GI 12' 

to" HrXIG'X I ' j3 

!'\H,IW\kl",n 
\·"l.I:E~ 1'< 1'()"'~ 

t'O k I"I .. \TES 
IH:~Tl"'(; 0)1 

2.':' 4 .. ; 

a.2 ,., 
7.2 12.0 

- 0 .. - 10.8 1 ,8.0 

9.0 11 :!-1 0 

10.8 IG , 2'; .0 

12.R l!.1.2 a2.0 

Abo,·., bearing "alue~ "." ba""d 0" the following table: 

Allowable I.,.d on brick ... ork, 100 11>6. I"'r square in~h. 
.. .. .. I.t CIa .. work, 1M lbs." .• .. 

.. rna..,,,r)', lIt.olbl." 

Ulethl!thkker plat~ for bearing ,·al"e.! uCC«1ing th""," gil'en 
under oomnlon brick work. 

Wben end renetion u:p,ed. th" nbo,'" >'Afl! br •• ing '·.1" ..... 
lpec:lal pl.te, will be provided. W" and 21' beam. win u~u"lly 
require ,peel.1 cnlc"'"tionl. 



jONI';S It I.AU(;HI.IN STEEL CO " 
BUILT COLUMN SECTI ONS. 
Ootto(1 Linea Indloate Lattl cQ. 

Fig. I Fig. 2 Fig. 3 

II H H • 
Fig.4 Fig. 5 Fig. G 

IT II IT 
Fig. 7 Fig. 0 Fig. 0 

II II 
..-----r 

• • 0 • 
0 • "' ____ iI. 

Fi g. 10 Fig. I I Fig. 12 Fig. 13 

I I ~ l...r 
.Ll. 

Fig. 14 Fig. 15 Fig. 16 

lJ" + 0-J""'L 
D etail!! of baaea for L arimer Columns. 

c~t 
Ii ~ 11 , 

Ii • , , • f\ I" • 
0_0 0'0, 0 
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LARIMER COLUMNS STEEL. 

.: ----------=----= , ~,-- L C.l , , , , , , , , , 

, , , 

~ 
~ 
I , , , 

95~ to 131 lA Ibs. 

, , , , , , 
*--y 

: 
: , , , 

:0'--' ---->: 

r------- '-- r--' L C. 2 
! 74X to 'Ol ~ Ibs, 
, , 
: 

J , / ~ 0 • . " 

" V \ ., 
, , , , , , , , , , , , 
• , -----

~ 
,. 

.-~ - - 13 .bout --_. 



... 
JON,.;S • r..\UUIIL I N STE in, co. " 

, 
"-- ...J L. C. 3 , 

6 1!4 &7 IX , Ibs. 

; 

~ /,. ~ 0 • ': I::: :/ 
, , , , , .. - '- , , .. 

II a.", .. t , 

,------ - r' L. C. 4 , , 
53'~ d:: 6 1 ' .. Ibs. 

; / ~ , 
." 

'.::i :/ '0 , , 
! , , , 

_LT-
, , , .. , r---1o .I>o"t ----..., . 

See ""g" 1\1.) for llare L<.>ad. and e:<ac\ d;m"n~"n'" 

I. 



G:l JO NEi'i & !..\CGIILIN ST~;~;1. CO 

" , 
, , , 
• • 
'r , , , 

L.C.5 
42 to 52 lb •. 

, ' 
.. Lt._ : , , . 

!t-- - ----., no,,'··---"'"! 

, 
I , 
> 

L.C.6 
36" ,046'·., ba. 

" • , 
• '. , , , , , , 

,_ t 

" , ·8.l>Ou'·----... 

L.C.8 
25 4. 31 I ~ •. 

~
-'-,-, , 

• , 
,; 

, ' 
t ••• Lt 

~ ""gel lOti and 197 for ... r .. load. and ,,~.Cl d;m~n.inn ... 



JONES &. LAUG H LIN STEEL CO. 
P ITTSBURG H - CHICACO. 

Steel Con str-uc tlo n, 
F l r- e p r-ooflng dnd Connections 

JL + ll 
e 
~ 
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JONES & L,\UGHL I !' STEEl. CO c.-, 

LARIMER COLUMN, 

Showin g Method of Concealing Pipes, Wires, Etc. 
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CONNECTION S F OR LAR I MER COLUMN S . 

CU'lro" 
Block 

4~.6 "".~N~ 

2'3"", 3 '·, ,,~~ 
Stlff."or 

•.• " .• s · 
Bon. PI . 
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Connection s for Jones &. L auahlln Stee l Co.·s 
Standard Z Ba.r Columns. 

dcnotll> the cnd rcactions of 
mctlllllnd lib"",,; for "'. nw(,d 

': i . . '. 
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D ota lls ot Spllcell and Connections tor 
I Beams to Z Bar Columns. 

00 

00 

00 

~. mOlal.nd abo". B.BTon';. 

~t f I~ 
, 

• .:, :'" • . ~ • • !~~ • 

4 ~ 
:: ~) c :,) 
i: ;: 

oi:i~O 0 0 '0 
Olmo 0 0 0 0 

~ 
0-

r 0 0 
0 0 0 

? 0 

,p 0 0 
, 

8.8 Ton •• 17.7 Ton,. 26.5 fon •. 
FOO'!(. mllal and .bOW. 



Detail s or S lJllC68 and Connection s for 

Nurlck COlumns. 
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0 
, 

r:rr::r:r: 
" ' . .. : :: -,-

p­
~,,~ .. . " :: . • ..:!. ..:~.-

L-lL 
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~\o o o 

, 

, 10 01 'j , 
'oj 

, -,' , r:J ll~~1 
rQ1! 

',.' 

1',1'0 
, 

-, 
" 

;0110 

, 
0 d 

.. 0 0 , 
o I~ , , 0 , , , 

, , 
~ , , , 

V , ~ : 

~Il 0 

~ 
0 

~H~ 0 

0 o : 
0: '0 , 0 0 i 0: 0 , 
o! ;10 

0 0 

0 0 IT' \ 0: 0 

0 0 
0 0 i 

0 
0 0 '1 

°liro ~: 0 
0 

0 
0 0 

---' 
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F I REPROOF F L OORS. 

Fla-. 3 
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F ill. 12 

......;:: 
Fill. 15 

FIll . 11 

Floore. Partition s. 
Cellingll and Roofs. 

I I I I 

F ig. 13 FIg. 14 

r' 

"-: "-._ i:=' 
F l&'. 16 



Genoral DetailS or Fl oors a.nd Connectlone. 

Fig. 3 

;." 

~ F; •.• 
~ 

Fig. 5 

~ 

F ig. a 

~====:::::II. 
F ig. 9 
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:tI 10!<: 1(~ & I.AUG III. I N 1'1' EEL CO. 

CEN E RAL NOTES O N FLOOR S ~ND 

F I REP ROOFIN C. 

Floo r s. 

l~xllmpJes of Girders lind Joist.~ lind th~ir connections, 
liS they most commonly occur, Ilre shown on page 'la, 
Figl'l. \ , 211ml ,I, although weoccnsionlllly haveclI~swhere 
II large bellm f rames into a smaller beam, as in Fig. a. 
In onJer to get the neccssn.ry strength in flueh a Cllse as 
this, the most simple method is to use a slirruplls shown. 
GinJers consisting of two or more beams sklc by side, as 
hI Fig. 4, should be connected by means of cast-iron 
separators, using either \.bolt separators or 2-bolt sepa­
rators, acconJing to the sbe of the beams. These sepo­
rators in a measure hold in position the compression 
/langes of the beams, preventing side deflections or 
buckling. They abo unite the two bellms lind cau~ them 
to lIct in unison as reganJs vertical deHection. It is 
bette r to hM'c the separntoT!! ncar the supports a nd 
spaced at regular intervals of about 6 teet. Cuts of 
separators arc shown on page 73, F igs. Ii and 6. For 
weights of separators fo r different si~es of bea ms, see 
page {It. 

Figs. 1.2. 3 and " show different methods of framing 
joists into girders. Fib'S. I and 2 represent the joist 
framed into single girders. with standard angle con­
nections, Hush either top or bottom as the case may be. 
In thio:; cosc the girders arc of a greater depth than the 
joist.~. Fig." represents joist framed into double girders. 
Hush top and bottom. 

I n this case the joists nrc of the snme depth as the 
girde!'!;, connect ion being made as before with standard 
connection angles. F ig. (I reprcsenls a large beum framed 
into a smaller beam , or a beam of l es.~ depth , reinforeed 
with a stirrup as explained above. Joist or lloor beams 
shQul(l be placed about v or 6 feet center to center. 

Information regarding standard sizes of connection 
angles for the different sires of beams is given on pages 
00 and (;7. The anchors shown are on the wall e nd of 
the beams and are imbedded in the stone or brick work, 
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thus tieing walls together. Tic rods used for /loor beams 
arc usually madc of iron t inch in diamcter, and should 
be spaced about 6 feet apart. 

F l r epr ooflnll. 

During the last decade great improvements have 
been made In the methods and materials employed for 
the interior construction of buildings; especially is this 
the case in floor arch filling between the structural steel 
frame described above. A few years ago brick arches 
and corrugated iron and concrete arches were universally 
used where fireproof filling was desired. These systems 
were deemed suitable so long as buildings were erc<:ted 
of ordinury heights. but on account of their weight were 
necessarily discarded upon the advent of the high build­
ing era. 

The most modern system now in use {or floor arch 
construction consists of hollow fire clay or porous tile 
designed in various forms and laid in place between steel 
belllllS. 

The Pionecr Fireproof Construction Company of 
Chicago were among the first to introduce the hollow 
bumed clay methods of floor construction, and we are 
indebted to them for the description of the various 
methods shown by the illustrations on pages 71 and 72. 
The best system of arch for a given building can only be 
detennined by the conditions that may exist. and as the 
sbe and fonn of the structure, as well also as the purpose 
of lISC, have an important bcanng upon the details of the 
fireproofing, it is only attempted herein to describe a' 
few of the more recent forms of floors constructed, with­
out recommcnding any specific olle. 

On p .. 'lge 71, Fig. 1 is an isomctricnl view of the most 
modern Conn of Roor arch, generally known as the "end 
section arch." 'Tbe separate tiles in this arch are set with 
rod!"'!1 joints: the tile resting upon the beam has its per· 
forations running IXlrallel with the benms, but all the in. 
termediate tile have their hollows running at right angles 
to the beam, thus placing each sectional inch of the tile 



in compression, and by this means making it possible to 
obtain the maximum alllount of strength with the mini­
mum amount of material. The tiles in this arch, being 
molded Il!l nenrl)' as possible in the form of a beam, are 
thereby greatly strengthened. and when set in place in 
the building the top and bottom projections. or ., flanges," 
when in contact, admit the passing through of the tie 
rods in the cavity formed \)etween the flanges. without 
necessitating the cutting of longitudinal webs. usu:l.l in 
the less modern form of arch sflown in Fig.~. Floor 
arches are generally designed to fill the space between 
the beams to within one inch of the top, and are sct one 
inch below the soffits, thus allowing the bottom flange of 
the beam to be protected from fire by a "beam tile" one 
inch thick, beld securely in place by the V-shaped pro­
jection of tbe "ablltment" tile on each side of the beam. 
'rhe "end section" arch is made for any si«,(\ beam ul' 
to Jr,...inch. Spould a 2O-inch beam be used, the abutment 
pieces arc formed to snit the flange of the beam, anti tho.: 
6-inch space from the top of the arch to the top of the 
2G-illch beam is then filled in with a light hollow tL'lt fill­
ing tile. It is difficult to determine the most economical 
depth of beam for noor construction unless nil the dam 
of the ellOisting eonditions be at hand. With the Iloor 
arch filling. however. it is generally accepted that from 
9-inch to H.-inch deep beams give the best results. The 
spaa of the floor arches nccessnrily \'ariesnccording to the 
framing of the steel work. It is not uncommon in practice, 
where the" cnd section" arch is u!>Cd, to set the same in 
place between beams spaced 10 fect from centcr to center. 
though this span should be accepted as the maximum for 
arches 12 iaches in depth or more only 

A great many tests have been made as to strength of 
hollow tile arches, both by stiJl lond and falling of hellvy 
weights. and in every case the "elld section" method has 
demonstrated itsgrcaterefficiency ovcrthe older systems. 
The usual manner of setting tile arches is by the usc of 
portable scalTolds fonned o[ 2X JO plank, supported under_ 
neath by "center stringers," which in tum are carried 
by bolts attached to cross pie<:cs resting on the tops of the 
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be4ms. After the tile arches have been sct in cement 
mortar for thirty·six hours, the center scaffolding is re­
moved and the tops of the arches are then filled in with 
cemcnt concrete to the required level, 2 X 4 wooden 
sltJcpcrs being bedded in the concrete to afford nailing 
surface for the wood flooring; or if marble or mosaic 
tlooring is required. the wood strips arc omitted 

Fig. 2 illustrates an avemge of the old style method 
of /loor arch construction. This system has been exten_ 
sively used, and with generally S3tisfactory re:;ults. Its 
application is identicnl with the description given for 
Fig. I, but as the hollows in all the tiles {orming the nrch 
run p.'lrallel with the beams, not over twenty-five per 
L"Clit. of the sectional area of each tile is in compression. 
Hence, to obtain the required strength for the loods 
imposed. it is necessary to increase the thickness of the 
web and shell of the tile. thus iocreasing its weight. A 
comprehensive example of the relative strength of the 
., cnd srstem, ~ as compared with Ule older methods, 
would be clearly illustmlL'd by a]llllying a pressure upon 
nn egg endwise or upon its sides. 

'rable of weights. etc .• for various sizcs of Fireproof 
Floor Arches: 

Depth o f Arch. Oeocrlption. 

7-inch. Standard. 
Il-inch. .' 
I).inch. End Section. 

l2-ill<:h. .. 
l5-inch. .. 
5-inch. Se~ent. 
6-ioch. 

)la"imum 
SlIfe Spoon. 

, O· 
5' 6' 
7' O' 

10' O' 
II' O· 
]6' O' 
20' O' 

W eight per I Sq" .. e _F_~ _ _ . 

2J pounds. 
20 " 
o· .. , " 

'" 
.. 

45 .. ,. .. 
35 .. 

The weights given above do not include the concrete 
filling on topo( arches. The !i:lfe span given for segment 
arches contemplates a rise of not less than Ii inchcli to the 
foot rlln. Should a greater rise be permissible the span 
could be increased proportionately. 



Fig. 8 illustrates a hollow tile arch between beanlS 
with a segment soffit ami ft.1t top. This Conn of arch 
has been extellsin~l)' used iu breweries, warehouses, etc., 
where the neccssity for a level ceiling did not exist. 

Fig. 4 rellrcsents a se~'lllent hollow tile arch sct in 
place between beams sp.1Ced IS feet from center to center. 
The tiles forming this arch are 6" X6" square with ouL'iidc 
~hell I illch thick. and center web -f inch thick. This 
furnl of arch costs less than thc flat systems shown in 
Figs. I and 2, effecting as it does a considerable 61l\"ing 
in steel beams. Its use is becoming general for wnre' 
houses, malt houses and also office structures, although 
great care is netesSilry in the arrangement of steel fram­
ing to anticiIXlte the thrust by the proper distribution of 
tie rods. 

Fig. 6 shows in detail the abutment piece completely 
inclosing the steel beam, also the concrete filling in 
haunches cored out with metallic cores to lighten the 
weight o{ the floor; the wQOd strips arc shown imbedded 
in the concrete, s.ame as described above, 

Segment arches the sizes described have been bullt 
of G·inch tile with a span of 18 feet, having 14 inches rise 
in the center. and tested to carry 800 pounds per foot, 
with factor of Ii {or So.1{ely. Segment arches or fi-inch 
and 4·inch thick tile are used for smallcrspnns, and effeL'!. 
(:onsiderable IlJ\ving when n level ceiling is not csscntial. 

Fig. Ci shows method of fireproofing a beam or girder 
built in a Il00T that projects below the ceiling line. When 
desired, special formed tile oon be made to suit the out­
line required for ornamental cornices, etc. 

On page 72, Figs. ilj, 16 and 17 illustrate single nnd 
double isolated steel girders inclosed with fireproofing 
material, and finished out to the plaster line. On same 
page, Fig. 9 illustrates method of constructing manSllrd or 
tI .. lt fireproof roofs. For this purpo!\C tees of the required 
weight are used, sp:lced 18 inches from center to center. 
Between the tees hollow tiles 12"XHI' arc bedded in 
cement mortar and left read)" for the weathering. On 
stcep pitched and mansard roofs the porous tiles arc 
preferable, as the slates or roofing tiles can be nailed 
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dircctly to the SAme, Fig. 10 il1u~trates a fireproof ceiling 
constructed by a combination of ~teel and tile. The main 
!;Upports are cpnstructed of 3 X a angles sp..'1ced 6 feet 
from center to center, punched at regular interval:; of 
l2-inch centers. with triangular holes of suffident size to 
permit "X I' tccs passing through the s .... me. The aX3 
:Ingles .... re supporte<l by rods of the required length from 
the roof rafters .... t intervals of il feet. After the " X" 
tces are set in place t inch thick fl .... t tiles with grooved 
cdb'CS arc set in place betwccn So"1.me and the under 
surface left ready for the re<:eiptof the plaster. Thi!l fonn 
of fireproof ceiling is sufficiently strong to bear the 
weight of .... man, but should not be ui;ed if required to 
cmry anything hut its own weight. 

Fig. II shows tees 1l11d til.., construction suit(.-d for 
ceilings or .... ttic Hoors of fireproof buildings. The tces 
are spaced 10 inches from center to center, 3-inch thick 
tilcs being bedded between s .... me; the soffits of the tces 
arc protected with a slab of tile. A thin co."1.t of cement 
mortar spread upon the tops of the tile leaves a finbhed 
surfat'e suitable for attic Hoor. Figs. 12, 1a .... nd II illus· 
trate three different forms of fireproof coverillg applieu 
to Larimer's Patent Steel Columns. Thc,;c tiles are 
molded to suit any size or (oml of columll, and arc 
secured to e .... ch other with steel clamps, .... nd to the 
colnmn with suitllble fasteniugl\. Any form of steel 
column can he fireproofed in n like m .... nner. 

By fireproofing the Larimer column ns sllown, .... 
clmnnel or duel between the oolumll and tile is formed, 
lhusallowing aml)le space for all pipes, etc., to be carTied 
up throngh the building without increasing the exterior 
dimensiolls of the column. 

Figs. 7 !lnd 8 show an isometrical view and plan of 
hollow tile partition. These tilell arc mallufnctl1red from 
210 G inches thick, .... nd are I~ inches square. They are 
laid in pl .... l'e in CCllll'nt mortllr. joint-'l being rcgularly 
broken in every course. Stt:cJ cI,llnps arc used to tie the 
tilcs together whenever the waUII are of ulJllsnal heights. 
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In addj~lon to the well_known Iystem, of terra cotta and 
hollow ~ile con.tructlon, we ahow On ""ge. 71 and 7$ e"ample. 
of one of the Itan<.lard systems of concrete con~UUCl lon aud 
dill'erent method. of bunding fireproof partition. umier what I_ 
known as Ih .. expanded metal .ystem <>l fireproofing, This 
"ya1em I. well beyond th" "xperhnental 'tage, h • .,.in/l:' bet!n uoed 
In different cla"". <J( bultdingoo upward. of eight ye .. r. in dif_ 
f"rent eitiel ()f the Gnlted State •. 

l'age ... ,. Pig. I, sh() ... a method (Of oon~truetlon where the 1I000r 
benm. aTO ditpenled with and heavy channeIlro", lub8tiluted in 
their Itead. TheM chaanel Irons ar .. sprung In ,,1'(:h furm trom 
"irder to girder, and lOr.., spaced lI"e"er .. lIy .. boul4 fCCI ()n center •. 

C()ncrete I, filled ()n top ()f theM eh .. nnel~ by menn. of center. 
tnI!'. and o,'er the whole Itrueture i. then laid a plale ()f concrete 
of ~I>e requlrod thickn_ in which ar .. imbeddoo ab~'{!t.a of IOK_ 

panded me\al. 
The cut ,how8 tho constructIon "er}' clenrly. 
1"11', 2 il In .11 reKpecta similar 10 I'lli'. I, "xcept Ih'" the 

eh.nnel .rehe •• re left out and the lloor beams sre a~ccd from $ 
ket 10 8 feet on center .. 

One half Of the cut ahows tho method of f1o<>r con~tr"etion 
JeI"lng p.~neloo ceilinJe effecl. and I. the Iype generally u><ed In 
w •• ehoule' where ftat ""llingooaro not especlally required. 

'The other hillf of the cut $howo ~he method of con~tructlon to 
gh'(l nat ce!llnJe ell'eet. Thi. il .ccomplished by attaching sm.ll 
chnnnci <Jr angle iron. lpaeed l~ Inches to 16 Inche~ on ccntcn to 
th~ boltom of the beam wj~h m.lle.ble iron cl.mps, to which the 
e"l>anded mctallath;ng I •• It.ach&d with No. 10 .nnealed wire. tbo 
~fl'\"" betwe<on the cellinII' and the lloor plate belnguled to con"".1 
the pipe., Mpc"klng lubel, "nd "l~Clrie wirew. This nll"lhod I. 
generally UII<.'<1 for 0111"" "nd publ1c b\li1dinJC~, ."hooll, elc. 

'This ~yat"'n e.n be m.de 10 carry almowt IIny weight thlll 
"'''y be ;'npu-.ed upon it hy ~iml>ly u&ing II thkker c'mcrete pl.te 
nnd a he,,';,-r form or expRnded met"!. The u~ua! requirement 
for " w"r~hou ... 10:,,1 to "urry ~.o I>oun<.l. II .. ~ 101d would be .. 
pl.te 4 iuehn thi"k, with one .11",,1 or 1'0. 10 gauge, 8-lneh mesh 
""~I\ded mel"1. 

I'ix. :I ahowl the common type of Boor uled in a~rltnCllt 
"OU5<:O, office bulldingll, "Ie. P 

This system is genernlly \1;1<."<1 wheru li-In"h to .,.Inch 1.>.:11"" 
aNI u .... "<l s""ced abool I f""t on ""nte". 

Thil is " very economical _yllem, .a it g-r ..... a lI.t ceiling 
etr~"Ct wilhout Ih ... ddltlon .. l upon ... of rurring .nd llllhlnl!'. 

' r his system m"y be u!led fin ft"ors whero not muro than lro 
p"\ln<J~ per '"'Iu,,"e f'M.t, 11,·" 1<",,1, i~ '~"<l"ired. 

1'9~C -;;;, lIil:". 1.1Il1nw~ n \'eT\" li.:ht 9ml ("Oll'""i, ~I m"lhod "f 
<"hn",lruni"" f<lr I"'.tili,.", 

The stud,llng i~ ,na,l" wilh tw" l><lr~ 'If light allll"k i..-.n_ 
rh'cll...t togeth"r with 1>leee~ of "trill' iron eve.y :: Hr ~ f .. "t, and 
,,"pande..! m"tal lathing lied on botb tidel wllh anne.led wire. 
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Thll alfordl an air lpace of a or ·1 in~b ... depending upon tb", 
... Idtb of t he ""nltions, , ,, which th" piping may be co"ccaled a8 
IIhoWIi In the cut. 

It ha. a ulilque advalllRge, poueloed. by 110 other pilnitioll.;n 
the fect t bat tbe pipes may be run eitber vertically Or horlwlltaUy. 
as may be delllred. 

Another adyantag" po .. "",,,d b)' this partition il t il" fact that 
it mny be pla .ttred ... it h common rnortnr, the framework berng 
Illlidc very rigid and Itlff. 

I-'i. :' abow. det.11 of i ram!ni IIround door openings for t h,,~ 
partl t lo .... 

Vlg. (Ilhowl the well ·k llown t)·p" of ... liU JlIlrtitlon wb!eb ha. 
becn In u" throughout t he lJolled titntU for over I~n year ... 

Th" ""nltlon I ..... well end fayorably kno ... n that oou:plana· 
Uon I, n~ry further than 10 say that the Ituddlng i. made of 
hl/h t channel or angle irons. ienerally Ihr_quarteu of an inch • 
..,1 about )8 incbea on cente .... on one IIld" of wblch U'pAut!tt! 
metal lathlni I. ,"",urtly tied. 

It II then plulered on both side ... Ith anyone of the pateDt 
hard morta .. to a t otal thickDe.,. of 1],( to 2 iDCh ..... 

Ft&". 8 IhoWI. method of fireprooftng Lnrlmer eolumo ... 
An"l., Iron upright s are ph\ced at elleh «Irner "nd .""lIlnded 

metal lathing I, then bellt around nnd ""curely tied. Plaster ing 
is then a p plied In the u~ual manner. 

I-Ig. 0 ~howl l it" method of fireproonng Z bllr columnA. 
In t hl" method ... doubl" air "pac" II ,"",nre,1 whleh Is «In 

Iidered preferable by many prOluin"nt enginee r... Thll method 
mill' be employed On I.arimer «Il umnl al .... 

F,II'. 10 ahowl the method of fireproofing round ~all - Iron 
columns. 

T he lathing In thl .. ca.., is tied on I5ligbtly II pu,..ible 10 the 
column, the peculiar ah .. "" of the Itrandlgl .. ;nl!" it ample ... t-olf 
... that mon .. will be securely keyed on the back. 
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GIRDERS IN BUIl.DINGS. 

In the design of a building cases may occur where a 
single Beam Girder will not answer. II may bt= found 
desirable to increase the lengths of the sp.lns so as to 
reduce the number of supporting columns to a minimum, 
or it often occurs that heavy concentrated loads, such 8S 

vaUlts, brick walls, etc., will render single beam girders 
inadc.:luatc. Various forms of girders may be IIsed in 
such cases. Where the ends of the girders rest Up01l the 
wall, bearing plates should be used to distribute the 
pressure over a greater surface, and thereby prevent the 
crushing of the material in the wall directly under the 
girder. 

The allowed pressure per square foot for brick work 
should nOl exceed six tons, and forstone twelve lO twcnly 
tons, ac(;ording to its character. 

For spannilJg openings in brick lI"al1s, girders com­
posed of two or more I-beams connected by bolts and 
sep.'1.mtors are most commonly used. 

The 1JroOOble line of rupture where the bricks have 
heell laid regularly, if the girders shoukl fail, will be 
found to be inside the sides of an i~s(;eles triangle, whose 
Ixtsc is the sp.:m, and whose height is one-third of the 
sp • ."ln. In order to be entirely on the safe side, theweight 
of wall between vertical lines ·din.'Ctly over the girder for 
a height equal to that of the triangle is frequently adopted 
as the lood to be carric.:1. It should be uoled, however, 
that for green walls, or walls having openings, this rule 
does not apply. 

Placing the weight of brick work at 112 pounds per 
cubie foot. the wi;:ights per superficial foot [or different 
walls are as follows: 

For '" wall .. 1"'-
la' 121 

1'- I", 
22' :.!(I;; 
2ti' 24a 
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EXP L ANATION OF TA B LES. 

Jones & L aughlin Stee l Co. Sections. 

' I'hc:;e t.'lblc,; have heen in MIme cases only calculated 
for the lightest weights to which the section can be 
rolled. 

The tables on pages 00 to 100, for Reams nnd Chan­
nels, give the lol'l(\s which a Beam or Channel will cafry 
safely (di!itribUled uniformly over its length) for the dis­
t.-lnces between supports indicated. These loo.ds include 
the weight of l.he Beam or Channel, which must be 
deducted in order to arrive at the net load which the 
Rcam~or Channel will carry. On pages III to 114, and 
11'10 to 11)1, will also be found the safe loads for other 
sections and girdCTS. 

The values given Ilre based on n maximum fiber 
strnin of ]6,000 lbs. per square inch for Beams and Chan­
nels, while for other shapes 12,000 Ibs. has been used. 

1l has been assumed in these t.'lbles that proper I)ro­
vision is made for preventing the compression flanges of 
the beams from deflecting Sideways. They should be 
held in position at distances not exceeding twenty times 
the width of the flange, otherwise the strain allowed 
should be reduced as per table, pnge 88. 

In some inst.'lnoes deflection, rather than absolute 
strength, may become the governing consideration in 
determining the sile of beam to be used. For beams 
c.'lrrying plastered ceilings, for example, it has been 
found by practical tests that if the deflection exceeds 
, ~, or the distauce between supports, or .;, of an inch 
per foot of the distance, there is danger of the ceiling 
cracking. This limit is indicated in the following t..'lbles 
by cross lines, beyond which the beams sho\1l(t not be 
used, if intended to carry plastered ceilings, unless the 
allowable Io..'lds given in the tables are reduced. T here 
is lin clement of safety not taken into lIooount in the 
tables, vi!';., the fact that the elrod lood of the floor is 
c.'\rried b)' the beams before the plaster is applied; con­
sequently, only the deflectien due to the live lood is liable 



r 
fIJ l{)N~:S &. I,Al"GHI.IN STEEL CO 

tu cause ,lamage tu the rlngler. 'rile f..,llowill!{ mctlwd 
can be u>-e<1 to ubtain the reduct. .. l1oll\ls: 

.IflllliP'y Ilu /o"d gil'"'' tillll,<,tI'-aldy "PII",'" 1/11' 
cross 'flu by 'lie SIlIIIIT( of Iltl' rllrrujJo;ultilK Sl"ll, 
miff ,Ii'lliflt! by II, .. JlllltlTe rif Ih .. reqllirtd s/1Im; tilt 
r(sII1I7<1;1I be tlu """uiral 10/111. Set (XII/lljJ/i' II! /!'1 
jJag(89. 

A t.'lblc of deflection of Jones & Laughlin Steel Co.'s 
sections is given on p.1.gc 89. It may gcnernlly be as­
sumed, both for rolled and built henms, thai the above 
limit is not cl<ceeded so long as the dcplhof the Beam is 
notlcs. .. thall 1'0 of the distance between supporL .. U inch 
per foot). 

Inasmuch as the carrying capacity of bennis in­
creases largely with their depth, and it is therefore 
economicnl to usc the greatest depth of beam consistent 
with the other conditions to which it is neces.sary to oon­
fOTm (as clear height, etc), the abcwc cases of extreme 
deflcetioll will rarel)' be met with in practice. 

As the deflection of beams is not very uniform either 
in i ron or Steel, the question of the rcL1.tive deflection of 
Iron and Steel Beam!! can be decided only from the 
average rt'!!ults of a large number or tests. Such c:<peri. 
ments as have been made, though insufficient ill number 
to be conclusive, indicate that a Steel Beam will (leflect 
Slightly Jes.~ thall an Iron Beam of the snme section, 
under the same lond, in about the inverse ratio of the 
moduli of elasticity for these materials tI.!I generallr 
assumed, or say as 1-1 to Hi. 

The I.3bles 011 pages II;; to 16~. inclusive, for beams, 
give the proper spacing, center to center of beams, for 
londs varying from 100 to 175 Ib!!. per square foot, and 
for sp.1.ns ranging in length from ;'; to 30 feet. The 
spacing of beams is in\oerscly proportionate to the loads; 
therefore, for a load not given in the table, as, for in­
stance, 200 \bli. per S(luare foot, divide the spnce given for 
100 lb!;. per squ3re foot by 2, etc. 
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EXAMPL ES OF APPLICAT I ON OF TABLES. 

I. What will be the !Uo~t L"Cul\ulUieal armllg"clllcnl uf 
floor beams and girders for QUfying a load elf 1.'iO l!.>s., 
including weight of floor, assuming t he floor to be suf>"" 
ported by brick arches resting between the beams and 
('arrying a plastered ceiling below? 

Al's\\f-~: The sp."lcing of floor beams for brick 
arches, as stated above, should not e:<ceed (j feet. Refer­
ring to page 1:.\;), we find the de<!pcst beam corresponding 
to this spnce (above horizontal CrQS.-; lines) to be a !)" 

beam, 21 Ibs., with a length of sp.'UJ of \., fr..'Ct. T he 
girder,; to which the lloor beams are framed should. there­
fore, be spaced \;; feet apart. and from the table we find 
t lmt a \1} ' beam,.'iO Ibs., 18 feet long, will nllswer. The 
relatil'e cost must be determined by the circumstances of 
the l"aSC, 1: r., length of columns, etc. T he headroom 
required may render it ncccssnry to usc a double girder 
of shallower beams, say two 10" beams, 2"lbs., \;; feet 
long. 

II, What she and weight of beam HI' 0" long. in 
dear bet\\'e<!n walls, and therefore 20 feet long between 
centers of supporL~, will be required to Co"lrry safely II 
uniformly distributed loml of IG tons, the weight of the 
beam included? 

Al<~\\"f.~: From the L"lble for safe 1001.ds of beams, a 
\;i " beam, 42100., will carry safely, for a span of 20 feet, 
U-..71 tons, or .29 tons less than required in this case. 
Therefore, a beam of this size and weight will besufficient 
to carry the 1001.d. Otherwise use beam weighing 4i3lbs., 
which will carry 16,29 tons. 

HI. What lood uniformly distributed, including its 
own weight, will a \ 5" beam, weighing 50 lbs. per foot . 
carry for a span of 80 feet. without deflecting snfficiently 
to endanger a plastered ceiling? 

ANS\\,!-;Jt;: From the table for safe 1001.ds of beams we 
find, at the limit indicated for plastered ceilings, that a 
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15', fl4) Ih. beam will carry so,felr 1\ uniform load of 13.&! 
t. ... nn over a span of ~ feet. In ortler n,)t to give ri!ooC to 
undue ddk'Ction. the safe load for a U().foot 'p.'1I1, aceord­
inJ.;"to the rule given on page 1:1(1, will be 

1:J.~!X:?,'j1 

:14.1" 
\100 tons. 

BEAMS wrtHouT LATERA L SUPPORT . 

l.en<cth of BeAm. 

:W time.< llan},'C width. 
lIU " " 
10 
r~ 
IJO 
70 

"roporUtm ()f Tabular Lo..d 
[,.rmlnK Krt=ateat ... fe Ioood. 

Whule t:lbular lowl. 
9 10 
t.I'lO 
'1/\0 
0/10 
5/10 

) 



Deflection Coefficients for Different Shapes 
Given In 64th8 of an Inch. 

coem'I ___ '_"c"_'_'_'c'_'''_' '_' 'c'' _''_'~'_"_''_O_'','_'_'_,_,~,_,_,_. -,-_ _ 
dent 
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1530 0 1 ItDI .O 
11.,0 Iftl.D 

The figuresgivenoppositeCand C' are the Deflection 
Coefficients for steel shapes subject to tmns\,ersc stmin 
for varying spans, under their maximum uniformly dis· 
tributed safe low::\s, derived from a fiber stmin of HI,OOQ 

and 1::,500 respectively, the modulus of elasticity being 
taken at ~,OOO.OOO. 

To find the deftectioll of auy symmetrical shape used 
as n beam. under i~ corresponding safe lood, divide the 
coefficients given in the above tables by the depth of the 
bw.m. This applies to such shapes as beams, channels, 
ctc. For those shapes having unsymmetrical axes, such 
as tees, allgles, etc., divide by twice the greatest distance 
of the neutral axis from the outside fiber. 

Example. Required, thedeflectionofa IO-inch beam, 
25 lbs. per f'?'G'-, 2().foot span, tmder its maximum uni­
formly distributed safe load of 6.51 tons as given on page 
98. The above tables give 424.0 as the deflection coef· 
ficient; dividing this by 10 gives 42 as the fC<luircd 
dcnection in 64ths of nn inch. For dcflection~ due to 
different systems of 19Uding, see page 1M. 
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10 
11 
12 
13 
14 
15 
\G 

17 

l' l' ,. 
21 
22 
2:.1 
2-1 
2;'1 

Safe Load s. Unlfo" mly Distribu ted. for 

Jon",,,, &. Laugh lin Steel Co.·s Steel Beams. 

1(/;,.32 
9':;.74 
87.76 
81.01 
7(;.23 
70.2 1 
C:;.8"3 
61. 9.) 
r.s.{i] 
r>i>.42 
fi2.6(1 

00. ]Ii 
47.87 
'15.7f} 
43.&3 
42.13 
40.5] 
fl9.0] 
37.61 
00.31 
:V..ll 
33.117 
32.11 1 
31.91 
ilO.98 
30.09 
29.25 

, ." T Oil s o f :1,000 J".\I. 

102.18 
9'2.89 
s.:;. I., 
78.60 
72. 99 
GS.12 
63.00 
60. ]0 
56.76 
53.78 
!i1.09 

48.66 
40.44 
44.43 
42.(;7 

40.87 
39.iW 
=l7.S.' 
36. 41l 
3.; !!:l 
34.06 
3'~. 96 
31.93 
30.96 
30.0.:; 
21l.11l 
28.38 

00 
lbs. 

11901 
00. ().I 
82.6;1 
76. ]8 
70.74 
U6.03 
CI, 00 
;)8.26 
55 .O'~ 
r.2. t;j 
49.52 
47.W 
4ii . O'J 
4tl.OO 
41.27 
ll9. 62 
as. 09 
36. ('~~ 
3.;.3i 

34. ]f, 
3:1.01 
31.95 
30.9.-, 
30.01 
29. HI 
2$.30 
27.iH 

<. 
lb •. 

73.77 
~.1iO 
68. 93 
fill. 00 
(',6.4 1 
rllJ.2Il 
00.47 
47.11.'; 

45.6. 
43.!i9 
41.69 
31l.00 
38.3(; 
36.&! 
3.i.52 
3·1.2.; 

133.07 
31.97 
30.94 
20.117 

29.00 
28.20 
27.40 
26.61 

9'J.76 
t)4. :.CJ 
77.:.10 

71.36 
00.26 
61. 8.1 
57. 97 
54.;'7 
61.53 
48.8'! 
46.as 

44.17 
42. ](j 
40.3:~ 
38.6;; 

37.11 
a5.!kl 
34.:J6 
:m. 13 
3i.99 
:m.92 
29.92 
28.98 
28.11 

.,27.28 
26.00 
25.76 

.07 

.00 
10 

.]2 

.1 ,' 

.\6 

.18 

.21 

.23 

.26 

.20 

.31 

.a5 

.:J8 
4 1 

.60 

.fH 

.69 

.73 

.78 

S.,f~ IOBd includes weight of !le,,,,,. Muimum fiber strain of 
10.000 Ibs. per aquMC Inch. 



10 
\I 
12 

13 
14 
H; 
16 

" I' 
10 
20 

21 

2.; ,. 
27 
2~ 

" ., 
:u 
32 

JOS I! S /,,: I.A1:01l1.11\ S TJ.: J.: I, co VI 

Safe L oads. U niformly Distributed, for 

Junes &. Laughlin Steel Co. 's Steo l Bc am s. 

~ , 20 

63U3 
"0 II 
Mil 

r.2 1.; 
,II) 2'; 
46 .00 
014 . :Jl.I 

42 .22 
40 30 
:Id '.Iii 
).16 1),1 

a.; ,10 
R.I 10 
:I'.! ttl 
31 00 

:10 ,.7 
2t1 r.:i 
21:1 .60 
27 .70 

I .. T ons o f :1,00<> Ib~ 

86 .0.; 
78 . 2'.! 
71.";0 

00 . 19 
61.46 
r.7 36 
t.3 78 

r.o . 61 
H.BO 
41) .29 
-1 .1 .02 

-1 0 .97 
30 . 11 
J.l7 41 
iii> H!i 

a4 -12 
U309 
Ji l ~i 
ao ,7<l 

20 .67 
2d .GiI 
27 . 76 
26 .89 

$3.43 
•. ; tw 
(1) . ~ 

fl.1 IA 
VO.{iO 
t.5,6::! 
Ii::! Iii 

"OS 
"(I . a.; 
4tl . 1)1 
41. 72 

39 .70 
37 03 
:\6 2M 
34 76 

33 .37 
3':! .00 
30 90 
'!fIt!O 

28 .77 
::!7 8 1 
26 . 01 
26 07 

I:!O ~:.! 
73 47 
117 ll,j 

62 17 
ro7 i ii 
r.a 88 
OO.1H 

47 .M 
41 00 
,12 M 
40 41 

:.1$.49 
0074 
a.; I I 
:ia 6d 

32.83 
31.08 
29 tl3 

I ~~ ~, 

78 ,21 
71 \0 
a.; 17 

00 16 
r~; . H6 

li2 . 11 
18.&1 

46 .00 
48 .41) 
4 1.16 
all . IO 

:17 .2-1 
;~; f,ij 

:14 00 
3'.! "II 

31 28 
:10 . 01:1 
2'1 9, 
:!7 !);J 

26 97 
26 07 
2.; 2:J 

2.'.'''' 

. 14 

. 17 

. 10 

o· .. , 
.21:1 
.U I 
. a.1 

38 
.41 
.4" 
.49 

.M 

.r>8 
6·' 

.6i 

. 72 
,77 
.8'J 
.88 

Sar. Joed IncL"du wtiJ:hl o r Bea m. lolasimum ftbe . st rain o f 
I5,OOOI bs. pt • .ct .... t In.,b. 



JONES & LAL"(iIlLlK S Tln: l" C O . 

Safe L oad s, U niformly Distributed, for 

Jon es & L a u ghlln Steel Co.'s S teel Beams. 

10 
II 
12 

13 

'4 
1.'; 
IG 

17 

" " 20 

21 
22 
2;1 ., 
2.'; 

'" 21 

'" " "" 31 
32 

m 
\bs. 

68 . 1:1 
61 9:1 
M .1l2 

.'",2 .40 
48.00 
4a.42 
42J>t-l 

40 .07 
37 . S, 
35 .86 
34 .00 

32 .# 
30 .97 
29 . 62 
28.41 

27.2.' 
20 .20 
2.'i . 2:j 
24.3:.1 

23.4f) 
2'~ 71 
21.00 
21. 29 

20 .64 
20 .t» 
19.40 

' IS .f)" 

In T ,w!! o f 2, 0 00 Jb8. 

70 65 
Ib... IbS. 

(i."i . "I 
,,9 . 1)0 
1">4 .59 

r.o.ll!) 
40.79 
43.67 
·1O .9-t 

38.M 
30 .40 
:\.(.48 
:12.70 

31. 20 
29.78 
28.48 
27 . 21) 

20 .20 
2.'i 19 
24.26 
28 .45 

22.5f) 
21.83 
21.13 
W.47 

H).8;; 

HI .:!, 
1S. 72 
18 .20 

62 00 
1i7 . 18 
52 41 

48. 38 
44 .0:\ 
41.9:\ 
:IlUlI 

:17 . 00 
:\4.0-1 
:l3 . 10 
31. 4" 

29 . f):; 
28.51) 
27 . 3., 
26 . 21 

2:; . 16 
24 19 
2:1 . 2f) 
2'~ . 46 

21.6f) 
W.97 
2() . 29 
19 . 60 

11) . 00 
11:1 .00 
17 .f)7 
17.47 

.09 
10 

. 12 

'4 
. 17 
10 

.22 

'" . ~., 

'" .BI 
. 3-1 

.38 
A' 
.41) 

A' 
.f>.! 
.M 
0" 

.67 

. 72 

.77 

.82 

.88 

.93 

s..(e load includes we ight o f Ik"m Maximum fiber strain nr 
IG,OOO IbS. per II<jullre inc h. 



JONES • LAt:GHLIN S1'E 1<:1. CO m 

Safe Loads, Uniformly Distributed, for 

Jones &. Laughlin Steel CO," Steel Beams. 

/ .. T ':III., 01 :r,O-OO 1/ ••• 

E.t: .. lS-l:<clI BE">!. ST"'<I)"II1>. ,., 
;ii ~ 

'" 0, ro ,,' ~col .. , 
is.!:'' ''''" Ibs. ,", Ib~. -" 

W Iii liZ (;2 '" "RO 1700 W 
11 49.r16 474~ 4:; . 27 I".! ,t! " " 4(; 43 -13"\, 41.00 a9.2'2 14 

" oil D~ 40.12 :18.30 3620 1U 
II 118.91 U'.26 3,; '-,7 a:l 02 " " 3O.:H :H.77 :\320 lit " 2 1 
16 3-1 07 a2.00 'I 12 29.42 '" 17 U2.07 30.68 2D 21) 27 as ." I' aO.29 28.98 27.66 26 II .,11 
IU 2$ 70 27.4U 26.21 2-1 77 .H4 
20 27.20 20.08 2--1.00 2a Ga '" 
" 2'; 97 24.8-1 23 71 22.41 I:! 
2'.! 2-1 ,8 23.71 2'~ 6:) :!I aD 4G 
2!J 2;.1 ,0 2'~ . &i 21 " :.>() 46 r~ 
21 Z2 71 21 73 eo 7!; 19.01 ,~. 

2 .• 21 il l 20.86 HI 9'~ 11:1 tI'~ 00 
20 20 D7 2000 ID 1.; I' 10 .. 
" 21). II) 11) .8'~ HI.44 17 I;) 69 

'" W 11 11:1 .63 17 . 78 16 til 7& ,. IIUlO 1700 17.17 10 2:.1 ilO ., I ~ 17 17.3D 1000 1ft 6!.1 tJG 

'I 17 .f.::! lU.tS3 WOO 10 I' .!)'.! 
U:! 17 .0-1 16.3() 15 .56 14 .71 '" .. 16 !'i2 la.8 1 I!; 00 14 27 '" a·1 16 0:1 15.34 14 ft.. IlJ t\oI 

"' l!'ir ... ~ 14.DI 14 2:1 1;1 ,I:' 
,~ l!'i 11 14.49 W 1\:\ 1:\ 07 

Safe load includes 't."Cigb~ of UCiinl. lliu:illlllm filK-r IMlliD 
of lil.roo!be. per lQuare inch. 



" JO:O::; • LAt:G!II.!N STEgL CO . 

Safe L oads. Unifor mly D istribu ted, '0' 
J ones & L aughlin Steel CO,'s Steel Bonms. 

Tn T on s of :I,()QO Ibs. 

00 I IIII:A\' Y -::: 01 15-ISCIl IH:")I, SV.CTIOS. 

~n: 
;~ 8., ", '" 00 ~ ,., ...:".; .!! ti go lI,.. Ib~. Ibs. ", ". 0'-'= Q~'" --------
10 (;:1.00 62.00 60.01 5tUI/3 GlUt .11 
II '~.14 ;ro,3G (i4 .!"ot! ,.:.l.80 {;I .01 . 14 
12 a3.00 ;;\. 00 50.0:3 48.40 46.76 .16 

W 49.20 47.6\'1 46.18 41.67 43.17 .\0 
1·1 4';.68 .fUll 42.88 41,48 40.01:1 .22 
I;; 42.1>4 4t.a3 40.02 as.72 37.41 .26 
\6 39.97 '" .-.. , 37.52 ;)(1.30 3;:;.07 .2'J 

17 37.62 36.47 i\,;.32 tH.16 33.01 .33 
18 a:u.:.l 34.4-4 33.3:, :3:!.26 31.17 .37 
\0 33.00 32.6a :11.00 00.(;7 29.(i2 .41 
20 iU.98 1.11.00 30.02 29.o.t 28.00 .46 

21 :30.45 :?(l,G2 21:1.;';\) 27.66 2G.73 .(jQ 

22 29.07 2S.18 2 •. 29 :!G.40 25.,'j\ ,&;i 

23 27.81 26.00 26. to ,'~ ". ~ .... ~., 24.40 .00 
21 26.65 2J.83 2.;.01 24.20 23.31:1 . 1)6 

0-.. ' 2.H>t! 2·1. 80 2-l. 01 23.23 22.4;; .7 1 
26 :,!.t.GO 23.8-1 2;1.00 22.:H 2 1.(;8 ,77 .,. .. 2:J.{\(l ~2.00 22.2-1 21. r.l 20.78 .>l'J 
2tS 22.8-1 22.1·( 21.4·1 :..'0.74 20.0-1 .00 

~fl 22.0,) ~1.38 20.70 20. Q:J 19.a.) .00 

"" -:rr:;rr- :W.07 --:w:o! ~ ~ 10<l 

'I 20.6;1 20.00 19.:\7 18.73 18. 10 1 10 
;12 19. flU I fl .tl1 ItS.70 18,1;; IUi·1 1.17 

"' I9.BS 18. 'Of) 18. 19 17.00 17.00 L.24 
;~I II'1.RI Id.2;1 17.00 17,08 \{\. r,o 
:t.; 1" .,-

-' 17 71 17.1;; Hl.:;!i 1(;. (1:1 
:1(; 11 7(; 17 2"2 IIi C, \U 1:1 1.-, :i!) 

SMe l""d i"c1ud~s weight of B~am. lll1ximunt fiber .train' 

of JIl,OOO lbs. per squllre illch. 



JOX1':S • I.Al'(;III.IX STEEL CO. , . 
Safe Loads, Uniformly Dl strlbuted, for 

Jonel! & Laughlin Steel Co. ' I! Steel Beam s. 

'" T ons o r ;1.000 Ibs. 

-_ .. -_. 
0" 

]~-bCI! 1l>:")I, LlcnT SECTION. Hil-S 1: '" !'I) n ro M 00 ":,,01 
.!" ii lb~. ,~ ,,. '''. ,,. ~'-.:; ::l..;: -- .--- --- --, 

10 5] . Ii'i ,19. ]9 47.2:3 4i'i.:!7 ,1:1 . :11 .11 
II 40, CoO 44.72 42.\):\ 4] . 15 :31).:;7 .14 
I:! 42.62 40.99 ;m.3(i 37.72 3(i.09 .10 
1:\ :'\9.35 37.84 :lG .33 3·1. 82 33.31 . 10 
14 a(i .,'..! 35. 13 33.73 3-J.33 30 .93 .2'2 
I., :34 . 10 32.79 31.41) 30. 18 :?1l .t!7 .20 
10 31.97 30.74 :!9.52 2S.29 27 .07 .29 

I' 30.0!) 2S.!):3 27 .78 26 .63 25.47 .33 
l' :?8.42 27.33 20 . 2-l 2.'.15 2-1.00 .:17 
1ft 20.92 25.89 24.80 :?3 .8'2 22.79 AI 
:?u 25.57 24.G9 23 . 61 22.63 21.w ,46 

21 2·' 3G 2:\.42 22. 41) 21.56 20.(;2 .00 
22 23,2;:; 22 .3(i 21.47 20J>t! \9 . 69 ." 2:1 22.24 21.39 20.53 19 .08 18.8a .00 
2.1 2] .31 20.::;0 19.68 18.86 18.0~ . 66 
0-_., 20.4(; 19,68 IS. SU 11l.11 17.82 .71 
26 19 .67 IS.92 ItI . 16 17.41 16.66 .77 .,- ItL1);; IS.22 17.49 ]6.77 10 .0-1 .83 " :?t! 1!:!.27 IV;; 16.87 16.17 IG ,47 .00 
en 17.0.j 10 !)Ii 10 2U liUH 14 . !l3 .00 

"" 17 .'Ki 16.40 ]{i. 74 I6.UiJ --r.n:r 1.03 
:)1 16 .00 ]S.!:!7 15 .23 14.60 13 .1)7 1.10 
:!:? 15 .1)8 15.37 14.76 14. 1'] 13.5a 1. 17 
;1:1 ]5 .;'iO 14 . !H 14 .3 ] 1:J . 72 1:3.12 I. 2-1 
3-1 ] ,j.O·] 14.47 1:1.1:\9 I:U.l] 12 .74 
:!:i 14 ,HI 14 .0;; ]3.49 12 .9:1 12 .:16 
::u II. :?I 1:1 . GO 1:1 . 12 12 " ... ' 12.0:\ 

Safe 1o",] includ"ft w"';ghl ,,( Il(,a",. ~['n;lIlU'" Ill",r strain uf 
IC,OOO Ib!l. ])(!r "quare inc h. 



00 JOll.'ES & ].,\UGIIL1N' S'rI!EL CO 

Safe L oads. Uniformly DIstributed, for I 
J ones & Laughlin Steel Co.'s Steel Beams. 

'" T Oils of 2,000 lin •• 

00 
1~lsCH In:" ",. STANl>AWJ>. .- ~" 8 ~:: 

0"& 

.>" " 00 " " -.;"o! "" " .-.... I~ ". lb ... ". Q'-'=: 
c~ 

\0 36.52 SUi(i 32.(;9 3t.41 ." II 3Jj.!I) SI.41 29.(;;) 28.56 .11 
12 30.42 28.79 21.16 :W,Il:! ,Hi 

13 28.08 26 . .58 2 .•. 07 2-1.16 .\0 

" 20.08 2-1.G8 23.~ 22.44 .2'~ 
1., 24.34 28.03 21. 73 20.1) 1 .26 
10 22.82 21.[09 20.37 19.63 .29 

17 21.49 20.32 ]9. 17 18.48 .'" 
" 20.28 HI.!\} 18.10 17 Au .~7 

\0 19.21 18 . 18 17.15 Hi.:;:) .41 
2Q 18.26 17.26 lG.20 15.71 " 21 17.38 111.45 Iv.52 14 .9G ':-.0 
22 HUi9 Ji'i.70 14.81 14 2M ,(i5 

23 15.87 15.02 14.17 J;l (iij .00 

" 15.2] 14.40 13 . .58 ]:1.00 .00 
,-.. , 14.60 ];1.82 I:) 01 ]'}.:.6 .71 

26 14.0l 13.:W i;,?3 1:.l.O~ .77 
27 13.1>2 12.80 12.07 " '" .1la 

" 13.04 12.34 11.G4 11.22 .!!O 
20 12.59 11.i)1 ] 1. 2-1 1083 .% 
,~ 12.17 IL,2 \01lG 10.47 1 03 

"' I LiS 11 .14 ]O.GI 10.13 1.10 
82 11.41 10.80 10.18 fU;2 1.17 

"' 11.06 10.'17 9.88 9.G2 I. 2-1 
8 1 10.74 10.16 9.m:l fl. 2-1 
3,; \0.43 987 9.31 ~.fl7 
3(j \0.14 \I.HO 9.0:; tI.7:1 

s...f~ load ,ncludc~ .... eight of lJ.cam. lla~'mum fiber itra,p of 
H.l.'W Ib ... I,,"r :-;quure 'nch. 



JONES 01: LA U GHLIN STE EL CO. 

S a f e L oad s. U nif orml y D Istribu ted. f o r 

J o n es & L a u g h lin S tee L Co. ' s S t ee L B eam s. 

Tn T ons o f _ ,000 lhs • 

.E t! 01 It_ I NC Il Hr. .. )! , SI' r.CU1. SECTJOl<. III-I NCH IU: .. )!, 

Pi ST"'NDMID. 
o· 
!!!~ .. M "' " " ~ "" ';i,,001 
.~ t: .. >0. , ... Lb6. >0. Iba. ,~ ". Q- ':: 0, 

/-
10 30.18 2$.61 ::nO-I 25.4.8 28.91 2Q.28 19.\8 . 14 
n 27. 4.4 2601 2-1. Gil 23. 16 2 1.78 1&44 17.4.4 .17 
12 25.14 28.84. 22.54. 21.28 19.92 16.90 15.99 .21 

13 23.22 22.01 2()80 1960 18.39 ,,,. t 4.76 .24 

" 21.56 20.44 19.32 18.20 17.08 14.49 13.70 .28 
15 20.13 19.08 18.03 16.98 15.04 18.52 

I~ 
.32 

!6 18.86 17.88 16.90 15.02 14..94 12.68 .87 
17 lUG 16.83 15.91 14.99 14.00 11.93 It.28 .41 
18 16.78 15.90 15.O'J 14.15 13.28 11.27 10.66 .46 
19 15.89 15.06 14.23 18.41 12.58 10.62 10. 10 .52 
2. 15.10 14.31 13. fi2 12.74 11.95 10.14 9.59 .57 - -- - -
21 14.38 13.63 12.88 12. 13 11.38 '.66 9. 14 .63 

" 13.78 18.01 12.29 11.58 10. 87 9.22 8.72 .69 

" 13.12 12.44 11. 76 11.08 10.39 8.82 8.34 .76 
24 12.57 11.92 11.27 10.61 0.00 8.45 7. 00 .82 

" "08 11.45 10.82 10. 19 ' .56 & 11 7.67 .89 
26 11. 62 11.01 10.40 '.80 9.19 7.80 7.38 .07 
27 11.18 10.60 10.02 9.48 8.85 7. 51 7.10 1.04 
28 10.78 10.22 '.66 9. 10 8.54 7.24 6.85 1.12 

29 10041 9.87 0.'" 8.78 8.24 6." 6.62 1.2Q 

"" 10.07 '.54 9.01 8.48 7.97 6.76 6.39 1.29 
at 9.74 9.23 8.72 8.21 7.71 6.54 6.19 UI7 
32 9.43 8.94 8.4(i 7.96 7.47 6.34 5.99 

33 9.15 8.67 8.19 7.72 7.24 6.15 5.81 

" 8.89 8.42 7.95 7.49 7.08 0.97 , . ., 
" 8. 62 8.17 7.72 7.28 6.83 0.79 5.48 
36 8.89 7.9(i 7.GI 7.08 6.64 G.08 6.33 

Safe load illclude. weight or Beam. liaKimum fiber strail! of 
1&.000 lbs. per aquare inch. 



JO~ES & LAUGHLIN STEEL CO. 

Safe Loads, Uniformly D istributed , for 

Jones &; L aughlin Steel Co.'s Steel Beams. 

1'n T o n", o f '",000 Ihs. 

-' -a 10-1>lCIl BEAM, ST Al<DAlW. II- IN CII »t:A M, ST A NIM RL). 

•• 0 ., -" • • ., 
" .. " c , " .. '" " "" i5~ ",. ". ". Ihl . -0 Ibs . '" '" Ibs . .0 

I--
~-

II--
0-

10 16.94 15.64 14.83 13.02 .17 1&35 12. 18 11.00 10:06 .19 
11 15.40 14.22 13.03 1t.85 .21 12.1 4 11.07 10.00 9.15 .23 
12 14.12 13.03 11.94 10. 85 .25 11.1 210.15 9. 17 8.S9 .27 
13 1S.03 12.03 11.02 10.02 .29 10.27 0.30 8.46 7.74 .82 
14 12.10 11.17 10.24 0.80 ... 9.53 8.70 7.86 7.19 .37 

" 11.30 10.42 .. 55 8.08 .39 8.00 8.12 7.34 6.71 .43 
16 to.59 9. 77 8.96 8.14 .45 '.S4 7.61 6.13ij 6.29 .49 
17 9.97 9.20 8.43 7.80 .50 7.85 7.16 6.47 5.92 .55 
18 >41 8.69 7.96 7.24 .06 7.42 6.76 6.11 5.60 .62 
19 8.92 8.23 7.54 6.85 .62 7.03 6.4t 5.79 5.30 .69 
20 8.47 7.82 7.16 6.IH .G9 6.67 6.09 5.50 5.03 .76 

21 8.07 7.45 6.82 6.20 .76 6.36 5.80 5.24 4.79 .84 
22 7.71 7. 11 6.51 5.92 .88 6.07 5.53 U.OO 4.u7 .92 
23 7.S7 6.80 6.23 u.66 .91 5.80 5.211 4.78 4.36 1.01 
24 7.06 6.li2 5.97 5.43 .09 5.56 5.07 <58 4.19 1.10 

25 6.78 6.25 5.73 5.21 1.07 5.34 4.87 4.40 4. 02 1.19 

" 6.52 6.01 5.51 5.01 1.16 u.IS 468 4.2S &87 129 
27 6.27 5.79 5.31 4.82 1.25 4.1).1 4.51 4.07 3.73 1.39 
28 6.05 5.58 5.12 4.65 1.a4 4.77 4.M 3.98 3.u9 1.49 

29 5.88 5.89 4.94 4.49 144 4.60 4.20 3.79 3.4.7 1.60 
30 5.65 5.21 4.77 '.34 1.54 4.45 '.06 "'7 3.35 
31 u.46 5.<>1 4.62 420 1.65 
iJ2 5.29 4.89 4.48 4.07 

33 5. 13 4.74 '.34 3.95 
Il4 

; ~ 
4.60 4.21 988 

35 4. 4.47 4.09 8.72 
86 4.71 ... , S.98 3.62 

Safe \""d lnc1ndea weight of Bealn. MaxImum fiber sLraln o f 
IG,OOO lha. per square Inch. 



]O:>:l':g & I.,\UGHLIN wn:~;L co 00 

Safe Loads , Uniformly Distributed, tor 

Jones & Laughlin Steel Co. 's Steel Beams. 

III Ton6 of 2,0(10 Jbs. 

,!,: 5 o! s.-IN CII llEAM, STAl<I)ARJ;I. 

8~t: 
7.IN(:1I ilEA)!, 

STAl<I)AJ{(). 

~~ 8. " 
;;~ ~ 2IIK 22)f 00)( 17y.' -:.. 00 17~ til 

It>o. IbB. o,!" lb.. Ibll. ]1>... lb.. )i:!: Ib8. 

------ -
5 18.3117.26 16 .2115.17 
6 15.2614 .38 13.5112.64 
7 13.0812.3311 . .5810,83 
8 11.4410.7910.139.48 

{I 10.17 9.59 9.01 8.43 
10 9.15 8.638,11 7.58 
11 8.32 7.85 7.37 6. 89 
12 7.63 7.19 6.76 0.82 

13 7.04 6.64 6.24 5.83 
14 "'6':M 1i':i6 T.79 ""5":'4:! 
1:; 6.105.7;; 5.40 {i,06 
16 5.72 5.39 5.07 4.74 

· 12.8711.95 11 .04 
.08 10 .73 9.96 9.20 
. 10 9.198.53 7.89 
.14 8.04 7.47 6.00 

.17 7.156.64 6.13 

.21 6.44 5.98 5.S2 

.26 5.8.'; 6.43 6.02 

.31~ 4 .981~ 

.86 4.95 4.GO 4.2;; 

.42 4.60 4.26 1I.1).i 

.48 4.29 3.99 3.68 

.55 4.0'2 S.74 3.4;; 

.00 

.12 

.16 

.2Q 
.24 .... 
.35 

.41 

.48 

.05 

.6a 

17 
18 
19 
2Q 

5.38 5.08 4.76 4.46 .62 
5.08 4.79 4.50 4.21 .69 
4.82 4.54 4.27 3.99 .7 
4.68 4.112 4.05 11.79 .86 

8.79 8 .52 8.25 .71 
3.57 3.82 !L07 .79 
3.37 3 . 15 2.91 .88 
3.22 2.99 2.76 .98 

21 4.86 4.11 3,86 3.61 .94 8.06 2.84 2.6:1 1.08 
22 4.t6 3.92 8.68 3.4.51.04 2.1>3 2.71 2.511.19 
23 8.98 a.7{i 3.52 3.30 1.18 2.80 2.60 2.4.01.30 , 
24 3.81 3.60 3.38 3.16 1.23 2.68 2,49 2.30 1.4.1 

25 S.GO 3.45 3,24 3.03 t.lW 
I 

2.39 2.21 1.53 

SA!a load inO::ludes weight of Bellm. Maximum fiber &train of 
18,000 lbl<. per &quare inch. 

, 



100 JONE:; & LA UG HLIN STgKL CO 

Safa Loads . Un Iforml y Olatrlbute d . for 

Jones &; Laullhlln Steal Co.'s Stael Beama . . 

/" T (I" " of " ,(1(10 Ibs. 

Et:i 
!III:'" 

6- l sCII BEAll. 
STA NDARD. 

5-11f(:1I BEA .. , 
STASIMRD. ,-

,~. 
":0::01 is]i: 17}l I~X "" .. " ". IIY, ~,,01 ". ". ". Cl·-.=; ". ,,,. , ... -" - -- I---

5 9 .31 8.':>3 7.74 6.47 6 .81 IU6 .00 
6 7 .76 7.11 6.45 .w 5 .39 4.84 4 ."" 1·' 
7 6.66 6 .09 a.53 .1' 4.62 4. Hi 3.68 .n , 587 l'i .3,'J 4.84 ------ ." "TOT "'["ffii'" "'irE'" .22 

9 5.17 4 .74 4.80 .23 3.69 3.23 2.87 .28 
10 4.6il 4.26 3.87 ." 3 .23 2 .91 2.58 .S< 
H 4 .23 3.88 3.52 .35 2.04 2.64 2 .34 ." 12 '.88 8.55 3.28 ." 2.69 2.42 2.15 .49 

13 3.58 3.28 2.98 .48 2.49 2 .24 1.98 .58 
14 "" 8.05 2.77 .M 281 2.OS L" .67 
15 3. 10 2.84 2.58 " 2 . 16 L'" L72 .77 
16 2.91 2.66 2.42 .73 2 .02 1. 82 1.61 .88 

" 2.74 2.G! 2.28 .83 LOO 1.71 1.52 .00 

l' 2.59 2 .37 2. 15 .93 LSO 1.61 1.43 1.11 

" 2 .4.5 2.24 2.04 1.03 U 'O 1.fJ3 1.86 1.24 

'" 2.33 2.18 U)3 1.14 1.62 1.45 1.29 L" 

" 2 .22 2 .03 L84 1. 26 ..,4 1.38 1.23 1.51 
22 2.12 1.94 1.76 L 38 1.47 1.32 1.17 L 66 

Safe load includes weight of Beam. Ma~imum fiber atrain o! 
16.000 lba. peT squan inch. 



)ON!'!S It I.AUGIII.IN S TF.K L CO. lOt 

Sare Loads. Unlrormly DlllItl"lbuted, for 

Jonelll &. Laugh lin Steel CO. '1lI Steel Beams. 

I n Tonll of a,ooo 1bll. 

,; . ·111(;11 a"")I, 8·11ICII BE"M, 

~~ ST"N O" !! O. ST"ND" ltD. 
-, 

'" •• • • . , "," ,. '" '. ", ,. ,. '. -, 
" , ... , ... ,,. ,,. -. , ... ». , ... • • 
O~ ~- .-0 

-- -, 3.81 3.00 8.39 S.18 .11 2.00 I.W I. 76 . 14 , 3 . 17 '.00 2.82 2." . 15 I. 78 1.00 1.47 .21 
7 2.72 2.57 2.42 2 .21 .21 T.iiI I.l$U 1.26 .28 
8 iiF 2."iW ~. I ~ I.II1! .27 1.00 1.20 1.10 .37 

D 2 . 12 2.00 188 1.77 .30 1.16 1.07 .08 .46 
to 1.00 1.00 I. 70 1.59 .43 I.().j .00 .88 .57 
II 1.73 I.().j 1.54 t .41'1 .52 . 9;; .87 .80 .69 

" 1.119 1.50 1.41 193 6> .. .87 .00 .73 .82 

13 1.46 1.80 180 1.22 .7'2 .80 .74 .68 .97 
14 1.00 1.29 1.21 1.14 .84 .74 .69 . O:i 1.12 

" 1.21 1.26 1.18 1.66 .00 .60 ." ." 1.29 

" I.ID 1.12 1.66 .w .65 .00 .-.W 

17 1.12 1.66 1.00 .D4 .61 .06 .52 
18 1.66 1.00 ." .88 .08 .68 .49 

" 1.00 .95 .80 .82 .55 .00 .46 
20 .95 .00 .85 .70 ,> .. A8 .44 

21 .DI .86 .81 .75 . 00 A6 .42 

" .88 .82 .77 . 7'2 .48 .44 .40 

Safe load Ineludn weIght of Beam. Ma:dmum fiber strain of 
15,000 lba. per lIquan. inch. 



lUI JONE S & LAUGHLI~ ST~;~;L CO . 

Safe Load9, Uniformly Distributed, for 

Jones & Laughlin Steel Co.'s SteeL Channels. 

rn T(lIIS of 2,000 Jbe • 

• .!ltol lli-l NCIi CIIAN!" :!.. STASVAR V. 
f! ~ t: 
.-& 
,.8 "" " 

., ~ " " " gj~ ". ". ". ". ,,. '" ------------

" 30.85 28.80 26.93 24 .97 23.{l1 22.22 

" 28.00 26 .27 24 .48 22.70 20.9""2 20 .20 
12 25. 71 24.08 22.44 20.81 19 . 17 18 .52 
13 23.73 22.22 2(}.72 19.21 17 .70 17.10 

l' 22.'" 20 .64 19.24 17 .84 16.44 15.87 

" 20 .&7 19 .26 17 .00 16 . 6& 15.34 14 .82 

I' 19 .28 18.00 16.83 HUll 14.38 13.89 

" 18.15 16.99 15.84 14..69 13.63 I:L07 

18 17 . 14 16 .05 14 .00 13 .87 12.78 12.35 
19 10 .24 15 .21 14 . 17 13.14 12 . 11 11 .69 
20 15 .43 14,45 HL47 12,48 11.50 11. tl 
21 14.61) 13.76 12.82 11 .89 10.96 10 .()8 

22 14 .02 13 . 13 12.24 11.3;; 10,46 10 . 10 
23 13,41 12 .56 11. 71 10 .86 10 .00 ' .66 
24 12 .86 12.04 1\ .22 10,40 9 .59 9 .26 

" 12 .34 11.56 10 .77 '.99 9 .20 8.89 

26 11 .87 11.11 10 .86 '.00 8.8& 8 . .55 
27 11,43 10 .70 9 .97 9.25 8. 52 8. 23 
28 11.02 10 .32 9 .62 8.92 8.22 7 .94 

" 10 .64 IUJG ~18.GI1--nrn-1--niii 80 10 .28 .G3 8.98 8.32 7.67 7,41 

Safe load includes weight of Channel. Ma.,.imu m fiber 'train 
of 16,000 \ba. per square inch. 



JONES & LAUGHLIN STEEL CO. 103 

Safe Loads, Uniformly Distributed, for 

Jones & Laughlin Steel C c:.'s Steel Channel€". 

In Tons of 2,000 Jbs. 

0l0l 
12-INCH CHANNELS, STANDARD. ...... ~ rA 

~~t 
Ol'" 0 
«"p. 
... .0 p. 40 35 30 25 2O~ .~~~ lbs. lbs. lbs. lbs. lbs. 
r::1Jl --
10 17 .50 15.93 14.36 12.80 11.38 
11 15.91 14.49 13.06 11.64 10.35 
12 14.59 13.28 11.97 10.67 9.48 
13 13.46 12.25 11.05 9.85 8.76 

14 12 . .50 11.38 10.26 9.14 8.13 
15 11.67 10.62 9.58 8.53 7.59 
16 10.94 9.96 8.98 8.00 7.12 
17 10.30 9.37 8.45 7.53 6.69 

18 9.72 8.85 7.98 7.11 6.33 
19 9.21 8.39 7.56 6.74 5.99 
20 8.75 7.97 7.18 6.40 5.69 
21 8.34 7.59 6.84 6.09 5.42 

22 7.96 7.24 6.53 5.82 5.18 
23 7.61 6.93 6.25 5.56 4.95 

24 7.29 6.64 5.99 5.33 4.74 
25 7.00 6.37 5.75 5.12 4.55 

26 6.73 6.13 • 5.53 4.92 4.38 
27 6.48 5.90 5.32 4.74 4.22 
28 6.25 5.69 5.13 4.57 4.07 
29 6.04 5.49 4.95 4.41 3.92 
30 5.83 5.31 4.79 4.27 3.79 

Safe load includes weight of Channel. Maximum fiber strain 
of 16,000 lbs. per square inch. 



II}! JON!;!;; ol LAVGIIL1N STEEL CO. 

Sate Loads, Un iformly Distribute d, tor 

Jones & Lau gh lin Steel Co,'s Steel Channels. 

In Ton" or a ,ooo Jb", 

'12 lo.lsclt CIiA/tSI:W1, ST"'SD"'"D. 
,. & 
!! Q. u " .. '" " ~ill , .... , .... ". ". , .... 
0_ 

10 12.86 11.06 9 .':'5 8 A4 7 . 13 
\I 11.2-j 10 .00 8." 7 .67 6.49 
t2 10.SO 9.21 8. 12 7.03 G." l' 9.51 8.00 7 .00 6.49 5.49 

" 8.83 7.00 6.06 6.08 05.10 
Ifi 8.24 7.37 6 .110 IU l3 4.75 
10 7.73 6 .91 6.00 05.28 4.46 
17 7.27 6.00 5.73 4 .97 426 

18 0 .87 6.14 05 .42 4 .09 '. 00 
10 ~,51 5 .~ 6.14 4.44 a .75 

'" 6. 18 5.53 4 .87 4 .22 3.57 
21 G.89 5.26 4.64 4 .0'2 '. 44 

22 6 .62 '.03 4.43 3.84 3.24 
2S G.87 4 ,81 4.24 3.67 S.10 .. 5. 15 4 .61 4.00 3.62 2.97 
25 4.IIJ 4.42 '.90 3.88 2.85 

20 4 .75 4 .25 • 3. 73 3.2::i 2.74 
27 4 .as 4.09 lUI 3. 18 264 .. 4 AI 8.M 8. 48 3.01 2 .55 
20 4 .26 8 .81 3.116 2.IH 2.46 
30 4 , 12 8.69 8.20 2.81 2.38 

SAf.lo.(I Inclu de_ weight of Channel. ;\I,ulmum fiber strain 
of 16,000 It... per .quar .. ioch. 



JON"~!:i It J.A U GHLIN ST F:Y. I. CO. 1M 

Safe l.oads . Uniformly Distr ibuted . fo r 

J ones &. l.augh lln Steel Co.'s Steel C h an n els. 

I n To os of . ,0<><> l b •• 

i~i 'i·i1<CII C II ANN£t., STAlfDARI). 

,!. ~ ., 
" "" --" 0'- ''". ". lb •. ". 

10 8.87 7.20 6.0'2 lUI 
11 7 .61 6 .(>;1 G.41 G. IO 

" .98 6.00 G.02 '.67 

" •. « '.M '.63 4 .31 

l4 ' .98 5.14 '.80 4.01 

I' 5.58 '.80 4 .01 3.74 

I' 5 .23 4.60 8.70 8.51 
17 4. \I'.! '.:m 3.(>;1 :I.UO 

18 4.65 '.00 '.34 B.12 
10 4,41 3.79 8. 17 2.95 
20 4 . 19 3.00 8.01 '.80 
'I ' .99 8.48 2.87 2.07 ., 3 .81 8 .27 2 .74 2.55 
23 3.64 8.18 2 .62 ,-'. 
" 8,49 '.00 2.(iI '.S4 

" 3.85 2.88 2.41 2.24 

26 8.22 2.77 2.82 2.16 
27 3. 10 2.67 2.23 2.08 
23 ' .99 2.57 2. 15 2.01 
29 2.89 2.48 2.08 1.93 
80 2.79 2. 40 2 .01 1.87 

Saf~ 10.,,1 ;ncilldu weighl of Channel. Ma:oillllllll fiber strain 
of 16,000 IbL per IqUin inch. 

-~j 



, 
100 J O SE S & I. AU QIII. I N WrE fo; 1. CO . 

Safe L oad., U nifor mly D istribu ted . for 

Jones &r. Laugh lin Steel Co, ' s Steel Channels. 

J" To" . o f 2 ,000 Jbs. 

'= i. 8- lltCH CHANlI'llI .. STASI)A ltI). 
"O r 
llj& • • ". '" ". '" n • •• • is.!!- ,,,. ,,,. ". ,,,. ". , 

10 6 .40 5.8. ,." . ... ' .32 
11 , ... ' .S4 4 .87 ' .39 S. 93 
12 , ... ' .00 4.46 ' .03 ' .00 
13 4 .92 4 .li2 4 . 12 3 .72 B.3'l 

14 4.ii7 ' .20 3 .82 8.45 ' .08 
~ 4 .27 a .tI:.! a .57 lL22 2 . &1 

16 ' .00 3 .67 '. 30 8 .O'l 2 .70 
17 :l .76 3 .46 3. 15 2.84 2.M 

18 3 .00 8 .28 2. 01 2.68 2.40 
19 8 .87 8.011 2.82 2.54 2 .27 
20 3 .20 2 . 1)~ 2. " 2.42 2 . 16 
21 3 .00 2 .80 2 .56 2.30 2.00 

22 2. 9 1 2 .67 2. 44 2 .20 1.00 
23 2 .711 2.G6 2.33 2 . 10 1." 
21 2. 67 2 .45 2.23 2 .01 I." .--" 2.00 2.~ 2. 14 1.93 1. 73 

26 2.46 2.26 2. 00 1. 811 1.66 
27 2.37 2. 18 1.98 1.79 1.00 
28 2.28 2. 10 1.91 1. 72 1.1» 
29 2.21 2.03 l. 8..i 1.67 1.49 
30 2. 18 U6 1. 78 1.61 1.42 

Safe l ... d Include. w .. iChl,,' Channel. ll •• hIlum fiber stra in 
of IfI.,OOO '1>5. per IqUA,.., Inch. 



J ON' KS'" L At:GH L tN' ST E E L C.O . tCll' 

Saf e Loads . Un i formly Dis tributed. for 

Jones &. L aughlin Steel Co.·s Stee l Chan n els. 

In T ",lI"",( :1,0"'''' Jb • • 

.s t. 7·isCH ClE ANSE!.., STA SDAIW. ,., 
H~ "" 17.1( '" ". ,',ii 
Q ~ " '''" ". ". ". 
, 10 .09 9 . 17 8." 7." 6 . .43 • 8 ."1 7.64 S." 6 . 12 .... 
7 7.20 6 .M ' .00 6 .2:i ( .69 
8 6 .30 ' .73 6. 16 4 .Ml 4 .02 , 6. 61 5. 10 4 .69 • . 08 3 .67 

10 6. 04 4 .59 4 . 18 3. 67 8. 22 
II ..,8 4 . 17 3 .7li 8 .34 2 .92 

" 4 .20 3. 82 3.44 3 .00 2.68 

13 3.88 3.53 8 . 18 2.82 2 .47 

" 3.60 3. 27 2 .95 2.62 2 .29 

" 3.86 3. 00 2 .7G 2 .4G 2 . 14 

" 8. Hi 2 .86 2.68 2. 29 2. 01 

17 2. 97 2 .70 2 .43 2 . 16 1.89 
18 ' .80 '.53 2 .29 2. 04 1.78 

" ' .M 2.4.2 2 . 11 1.93 1.69 
20 2. 62 2 .29 2 .00 I. ... 1.61 

" 2.40 2 . 19 1.97 1 .. 76 1.33 

" 2 .29 ' .08 1. 87 1.67 1,46 
23 2 . 19 1.99 1. 79 1.60 1,40 

" 2 . 10 I. 91 1.72 1. 63 I." " 2.02 1.83 1.60 1. 47 1.29 

Saro toad In" tudea wei.gllt o r Channel. )t"ximum fiber llrain 
or tG,ooo Ibi. per ~u.no Inch. 



1(iI J O N F.!; 01; I.A UGHI.IN STEIn. CO. 

Safe Loa~s. Uniformly Distr ibuted . for 

Jones &. L aua-hUn Steel Co.'s Steel Channels. 

Tn Tons o( ~,O()() lb •• 

"~ 
5-INCII CIIA>(N):L, a-IIfCIl C II ANNK L. 

,I STANDAIII>. 81·ANI>AIII). 
~~ 8. ,I. -., ,," " >0, • n" 0 '. is.! '' , .. , .. ". ". , .. , .. ". 
, 6 .D7 6.19 5,41 4.62 4 . 47 ' .82 3. 16 
6 5 .81 5 . 16 ' .50 .. " ". 3 . 18 2." 
7 .... 4.42 .... . ... 3 . 19 2 .73 2 .26 • • . 36 3 .87 8 .38 2." 2 . 711 2 . 811 1.98 - - --, ' .87 8.« '.00 2 .67 2 .48 2 . 12 1.76 

10 3,4!) ' .00 2.73 2 .31 2 . 23 1.92 1.58 
-;r-T.i7 "'2.F1"" T.fr T.Tir 2 .03 1. 75 1.44 

12 2.91 2.68 2.25 1.93 1.86 1.69 1.32 

18 2.08 2.38 2.08 1.78 1. 72 1.48 1.22 

" 2,49 2 . 21 1.93 1.65 1.i'i9 1.36 1.13 

" 2 .32 2.00 1.80 1.~ 1.49 1.27 1.00 
16 2 . 18 1.93 1.69 1.« 1.89 1.19 .99 

17 2 .00 1.82 U'i9 1.86 1.31 1.13 .93 
18 1.93 1.72 1.00 1.28 1.24 1.06 ... 
" 1.84 1.62 1.42 1.2'~ 1.17 LOt .88 
20 1.74 I.M I." 1.16 1.11 ... .79 

21 I.'" 1.47 1.20 1.10 1.06 .'1 ." 22 1.as 1,40 1.22 1.00 1.01 .87 .72 
23 1.112 1.115 1.17 1.00 .97 ... . .. 
" 1.45 U!II 1.12 .96 .93 .711 6G 
26 1.3!1 1.24 1. 08 .!I'2 ••• .76 .68 

Saf.load Ind llde. weight of Channel 1oI. :o;!mllm fiber Itra ln 
of 1&.000 It.. per I<i"are inch. 

j 



]ON"R S & I,,\ U GIILIS ST KR!. C O . 100 

Safe L oads. Uniformly Distributed, for 

Jones & Laughlin Steel C,!.'s Steel Channels. 

~n T ons o f 2,000 Ibs. 

-
0 

~- I !'IC II C IIA!'I !'I I::L, I 3- I NC II CU A1< 1< F. L., .E t: oj ,.r S TANUA IIO. S TAlHJA IiU. 

0" -

-~ . ~ ~ " '. •• •• • is.!'' ,.. ''" , ... ,.. lbe. lbe. 

, 2.44 2.23 2.00 1.48 ....!..:!!.... ....!.2L , 2 .04 1.86 1.69 ---1.2lJ 1. 10 . 117 
7 1. 74 1.(;9 1.44 1.06 ... .83 -;- l':'W UIU l.:.!tl .D';) .8'.l .73 , 1.86 1.24 1.12 .8'.l .73 ." 10 1.22 1.12 1.01 .74 .66 .os 

II 1.11 1.01 .. , .07 .00 .os 
12 1.02 .03 .84 .62 .M .48 

\3 ... .66 .78 .(17 .G1 ." 14 .87 .79 .76 .63 .47 .41 

" .81 .74 .67 .4' ." .so 
\6 .76 .69 .1)3 .40 .41 .36 

17 . 72 .66 .110 .4 • .so .84 
18 .68 6" .00 .41 ... .112 
\9 .64 .G9 .03 .39 .8J .31 ,. '" . " .06 .51 .37 .33 .'" 
21 ... .03 .49 .85 .31 .28 
22 .M .00 .4, .83 .30 .26 
23 .53 .48 .4·1 .82 .29 .25 
2-1 . 0\ .40 .42 .31 .27 .24 

" .49 .45 .40 . ~9 .26 .23 . 
Saf .. ]o..d Include. weIght o f Channel. Mu\mum fiber Itra,n 

of 111,000 lbe. per aqua .... Inch. 



110 JONES & LAUGHLIN STEEL CO. 

Z BARS 

Safe Loads, In Tons of 2,000 lbs .. UnIformly 

DistrIbuted, for Jones & Laughlin 

Steel Co.'s Steel Z Bars. 

" 

zs 

" 
, t, 

Safe loads InClude weight of Z Bar. Maximum fibre strain, 
16,000 lb .. per lIquar .. inch. 



JONES a: LAUGHLIN STREL CO. 111 

ANG L ES 

Safe Loads. I" Tons of 2.000 lbs .• U nifor m l y 

Di stributed . for Jones & Laughlin Stee l 

Co.'s Angl es. with Equal Legs. 

Size 
of Angl ... 

DISTAI<C': BETWEK1< SUPI'()IITS II< F.:ET. 

, • • • • , • • 

,." ... , ... .. , 
0.44 .. , 
,~ ,.~ ,.'" '" , ... .w 

,m 0.71 '''' '" 'M '''' ,." 0.4~ 
,~ .0> ,." •• ,." .. '" 0041 .SO 

sar .. load. include weight of Angle. lIadmum fib .... strain of 
18,(0) lbs. pet """are Inch. Neutral axi. through centet of grevity 
paulle] to one leg. 



112 JONES'" L A UG H L IN S T KE L CO. 

ANGLES 

Safe Loads. In Tons of 2 ,000 Ebs .. Uniformly 

Distributed, f o r Jo n e ll & Laugh li n Steel 
C o .'s Angl elil . with Unequal L e gs. 

Si',e of 
Angie. 

Lollg L ell VertIcal. 

DISTANCE HY-TWr.EI< SUPI'ORT!I Iii FEET. 

, • • , • , • . " 
7 X 1IJ' X ';:i;:~:I~ ~11 :;~I" ;:~I ';:l;; II;;;I;; 7 XIl~X 

• • • , 
~ X 4 X 
5 X 4 X 
5 X lI~ X 
6 X 8~ X 
S X 11 X 
5 X 3 X 

( X3~ X 
4 X8"X I 
4 X8 X' 
4 X 8 X 

8j{XS X 'S X. X S X2~ X 
8 X 2;0: X 

• 
, XO 

• XO 2)4 X D 
2)4 X 2 

,"X 

' . X 
, X 

Safe load. Include ""eight o f Angle. Maximum fiber strain 
of I&,OOO Ibs. per squar 81l1ch. Neutra] .,dl througb cen ter "f 
gMlvity ~r.nt l to abort leg. 

• 



JONES • LAUGHL I ~' STEEL CO. m 

AN(lLES 

Safe L oad s, I n T o n s ot 2,OOO l bl. , Unltor mly 
D lltr lbuted, f o r JOnel &; L auahll n Steel 

C O.'I A ngles, w ith Unequal L eal. 

Sbort l,e~ Ve r I/c. I . 

1)ISTASCt IItTWtt:N SUI'I'OKTII IN PO:T. 
Sb" of 
A""le. • • -'I~ • .. • • " -- --, o II( I {. 7.81 ." ." .... 1.$7 ..II 1.11 0." '" .~ 

.IU' 1 IS.~ U, .. " .~ 1.18 t.G3 t .• ,.., I.~ 1.56 

• •• • 
H 

.. ~ .~ .. ~ ." 1.71 1.-13 II .lIt ,m .~ ... • .. • IU!O , ... ..'" ." .. " 1.80 1 . ..0 1.10 .. '" .. ., 
• .. ~ . .... ." 1.1' .... I.SI .... O.tl 0." ." ... • •• • It.81 .. " .... ." t.51 t.l~ .... 1.I1Z .... .. .. 
• •• I 

•. n ·1.11 ." ... .... .... .. .. .. .. ." .~ • •• • 1ft •• , .~ .. " 3.111 .... t.OI t.18 I.gl .... .... • • 8'i 0 .... .... IU8 .. ., .... .. " 0." O.Oj ." ." • o s}t 0 I1.IPI $.81 .... 2.11 .~ .... .. .. .." .." 1.111 • •• • •. m .. " IiII I.Ig 0." ." 0." 0.'" .M 0" • •• • .... .. " '" ~.I$ 1.12 .... .. .. .. .. ." 0." 

• .. ~ . 
~ 

.... 1.15 V. I.fi7 .. .. .... 0." 0." O.ro ." • •• • 11.1111 .... I:ro .~ ,." .... .. .. .. n .. " 1. 11 , •• • . M .. " 1.51 1.1" o.ln 0.1'G 0." 0.$7 ." ." • •• • .... ~.Ie •. n 2.08 .. " .... I.lg .. .. ." ." 
.~ "' • g .... •. 1l1 1.48 1.11 0." .1'4 0." 0." ... ." • •• • 8.11 ... lro .. '" .... 1.1. 1.01 ." "' 1~.2';. 1l.11 .... ." ... ... ... ." 0." ." .~ 
• .., 0 2~ 0 • .... '.111 .... .. .. ." ." ." 0." ... ." • .t~ • " 1.11 .. " . " ... . .. ." . .. '" ." ." • • II( • ~ 

... .. ~ .. " . " ." .. . .. 0." ." ... '1{. ~ 1.12 ... 0" .'" ." ." 0.18 O.H ." .n 
'U II • '.M .... 0." ." 0,51 ... 0." 0." ." 0." 
• •• ~ '" ... 0." " o • ." 0.15 0.18 ." .n • •• • S.~I ,. '" ." ... 0.00 0.42 0." 0.'" ." " I~ 01 

~ 1.01 0.51 " " . ., n.17 41,16 0.13 . n ... 
~ ~.' 2 • 2.~ll I.~ ." " .'" OAI 000 0,31 ." ." 
1\(01\i. a o. ~~ 0.'" 0.18 . " 0.10 0." 0." 0." ... . .. 
1"10 •• O.IS om o.~ ." 0.08 .00 ~::'. 0.02 .Di ... , . ~. 0.OM1O.tm10.L'rll .01G 0.0130.011 o. 0.008

1
°.00;- . .. 

Sa(e Ie-d, I",elude "'e/sllt or AGgie. llouimllm tiber .tralo 
or 18,000 lbe. per sq .... re inch. NelitraL aala through centtr of 
,.. ... Ity ""ran,,1 to long leg. 



114 JONHS &; LAUGHLIN STI::I';I, CO. 

TE ES 

Safe L oad s, In Ton s of 2 .000 Ibs., Uniformly 

Distributed. for JOneS & L aughlin 

Steet Co.'s T ees. 

Safe loads inclt1de weight of 'Tees. M .. dmum fiber s train, 
]6,00) !b ... per SQt1ue Inch. 



JOS"ES • LAUGHLI~ STEEL CO. 115 

Spacing' of Jones & L auahlln Steel Co.'. 

Steel Beams. fo .. Unlfo .. m L oad of 

175 Ibs. pe .. SQua .. e foot. 

I'roper dlstan"" in feel. cenler to een ter o! lIeam ... 

" 2.1·I:'<clI i!t;.')I. ST":'<Il"Rll . .p t" .. , 
l'~ '00 .. .. ~ .. . -. is.! - ,~ ,,,. ,~ ,,,. , ... 

" 120 3 116 .8 113 .2 "96 100 .0 

" .DO 00 .5 93.r.i ,." 87. 6 

" .. , 81.1 78 .6 76 . 1 73 .6 

" 71 2 '" .1 67 .0 "., 62.7 

" 61.4 59.6 57 .8 M.' "' .2 

" M .5 51.9 rIO . 3 48 .7 47 . 1 
J6 ·16 .0 45 .6 «.2 4.2.8 41. 4, 
17 41 .7 <11.4 31 ... 37 .0 36.7 

18 37.1 36 .0 .... 38.8 32 .8 
19 33.3 32 .3 31.3 303 29 . 4, 

'" 30 . 1 29 .2 28.' 27 ... 26.' 
21 27.S 26 .5 2:>.7 2-1 .0 24 . 1 

22 24 .8 2,1 . 1 23.4 22.6 21.9 

" 22 .7 2':U 21.4 20.7 20.0 ,.. 20.0 20 .3 19 .7 19.0 184 
25 19 .8 18.7 18 . t lUi 17 .0 ,. 17.8 17 .2 16 .7 16 .2 15 .7 
27 16 .5 16.0 15 .5 15 .0 14.6 
28 15 .4 14 .9 14.5 14.0 13 .5 

" 14 .3 13.0 13.4 13 .0 12 .6 
80 13.4 13.0 12.6 12 .2 11 .S 

For load o! SOOlbi. per lQua .... !O(II, divide the _pacing giVetl b,. Maximum fiber luain, 1&,000 Ibl. pu !!qua .... Inch, 



U6 JONES & '-,\UG.IILIN ST E HI. CO. 

SpacIng or Jones & Laughlin Steel Co.'s 

Steel Beams, for U nIform Load of 

176 lbs. per square root. 

Proper di$t.an~ in feel, center 10 ~nler of Beam ... 

-=!;! llO- IsCIl BEAM, HE"V\' St:CTlOS. , , 
0- & 
,~. 

'00 '" 00 g; " "- , - .. ". '0. ". ,,. , .. O. 
10 101.S D8 ,S 95 .4 92 .8 89.4 
11 88' S1.0 78 .6 76 .8 73.9 

" 70 .3 68.3 00 .2 64 . 1 62 . 1 
13 59.9 58,2 5<1.4 114 .6 52.9 

14 61. 7 50 .2 "'., 47 .1 4;; .6 
15 45 .0 43 .7 42.4 41.0 89.7 
16 39 .6 88.4 87.3 36.1 34 .0 
17 35. 1 34.0 82.9 81.9 3.., 
18 81.2 00 .3 2D.4. 28,5 27.6 
10 28 . 1 27.8 26.4 25. 6 24 .7 
20 25.3 24.6 28 .8 23 . 1 2'~.3 
21 23.0 22,8 21. 7 21.0 20 .2 

22 20 . ' 20 .3 19.7 I\) . I 18 .5 

" 19 . 1 18. 6 IS .0 17 .5 IO.D 
24 17 .6 17 , I 16 .6 16.0 l(i.5 
25 16.2 15.7 15.8 14 .8 14. .3 

26 15.0 14 .5 14 .1 13. 7 18.2 
27 18.9 18.5 18 . 1 12.7 12 ,8 
28 12 .9 12.5 12.2 11.8 11 .4. 
20 12 . 1 11.7 11 .8 11.0 10 .6 
30 11 .3 IO.D 10 .6 10 .2 9.0 

F or load of 850 Ib ... per oqua ro foot, divide the .""cing given 
by 2. Maximum tiber ItTain, 16,000 lb ... per "'luau incll. 



J ONES & LAUG H L I N ST E F.I_ CO. lIr 

SpacI n g of J o n es & Laullh lln Steel Co. ' s 

Stee l Beams, for U n If o rm L oad of 

176 I b s. pe r SQuare foot. 

Proper distance In feet. center to center of Beam ... 

.!':~ .. 20-1."1(;11 BI:"')I, ST"'."1IMI<D . 
.. ~ t: 
~w& 
,~. 

" ~ M .. " '-Cl" ,,. ". ". o. 
10 77. 9 74 .9 71.9 
11 64 .4 0l.9 69.4 
12 54 .1 52. 1 49. 9 
18 46 . 1 44.S 42.5 

14 39. 7 38. 2 3<) .7 

" 34.6 83. ' Sl.9 
16 80. ' 29 .8 28. 1 
17 26 .9 25 .9 24. 9 

18 24 . 1 23. 1 22. 2 
19 2Ui 20. 7 19. 9 
20 HI .5 18. 7 17 .9 
21 17. 7 . 17 .0 16 .8 

22 10 . t tri .5 14 .9 
23 14 .7 14. 2 18. 6 
24 18. 5 18.0 12.1S 
25 12.5 . 12 .0 U .5 

26 lUi 11 . 1 10 .6 
27 10 .7 10 .8 9.9 
28 9.9 9.6 ' .2 

" ' .3 8. 6 8.6 
60 8. 6 8.3 8. 9 

For loo.d of s:.o Ibs. per square foot. divide the "padng given 
by 2. Ma:limnm fiber strain , 16,lXKllbs. per sqnaTe inch. 



WI JONES & LAUGHLI N STEEL CO. 

Spaclnll of Jones & Lallllhll" Stee l Co. 's 

Steel Beams, for U"lform L oad of 

1 7 5 lbs. pe r II!ICllIare foo t . 

Proper di't .. nc~ in reet. center to cente r of Beama . 

. ==-
.!l t .. I8-ISCH Bt.:AW. STA!<IIAIII). ,. , 
0-& ,Eo ~ M ~ M 
~ia ,,,. ,,,. ,,,. ,,,. ". 

10 62 .3 59.6 rIG. 9 53.8 
II lil.4 49.3 47 .0 41.4 
12 43 .8 41.4 39.' 3,.. 
16 86.' " .3 33.6 81.9 

14 81.8 30.4 29 .0 27.5 
l ' 27 .7 26.{I 21i.U 23.9 
16 2-1 .3 23 .3 22.2 21.0 
17 21.5 20 .6 19.7 18 .6 

I' 19 .2 18 .4 17.6 16.6 I' 17 .3 16 .5 tri .7 14 .9 
20 15 .6 14 .9 14 .2 13.5 
21 14.1 18 .5 12.9 12.2 

22 12.9 12 .8 11 .7 t i.l 
23 11.8 11 .3 10 .7 10.2 .. 10.8 10.3 ••• '.4 

" 10 .0 9.6 '.1 6.' 

2G ' .2 6.' ••• 8.' 
27 8.5 8. 1 7.8 7 .4 
28 7.6 7.6 7.' , .. 
29 ,.. 7.0 6.7 ,.4 
3() 6.' 6.6 6.' 6.6 

POI" lOAd o f 350 Iba per square foot. dl"lde the 'polclng given 

" . It •• lmum fiber ~t .. jn. 16,OOO lblr. per lIQ .... re Inch. 



]ONI'; 8'" LAUGHLDI S'l'EF.L CO. 119 

Spaci n g of Jones &. Laughlin Steel CO.'s 

Steel Beams. for Uniform Load of 

176 lbs. p e r 8C1uare foot . 

Proper distance in feet, center to center of Beam ... 

= 
"" HI_lsclt BE,,"", Ht"VY !;ECTtQlf . . - t oi 
!l~t: 
"z& . " .00 ~ 00 " .. " - , ". . ,. ". ." " . O.!: .. 

10 78.1 70.8 68 6 00.4 64 .0 
II OOA 58.6 54 .7 f04.9 53.0 
12 50.7 49.2 47.7 46.1 44 .5 
13 43 .2 41.9 40.6 39.2 37.9 

14 37.4 36.2 M.O 38.' 32.7 
15 32.5 lH .5 3O.S 29.S 28.5 
16 28.6 27.7 20.8 25.0 25.0 
17 25.3 24.5 23.8 23.0 22.2 

18 22.6 21.9 21.2 20.5 19.8 

l' 20.2 19.6 Hl.O 18 .4 17.8 
20 18.8 17 .7 17.1 10 .0 HJ .O 
21 16.6 10.0 15.1i 15.0 14. ri 

22 15.1 14.6 14.2 13.7 13.2 
23 13.8 13.4. 12.0 12.5 12.1 

" 12.7 12.3 11.0 lUi 11.1 
25 11.7 11.3 11.0 10.6 10.3 

2G 10.8 10.5 10.1 9.8 9.' 
27 10.0 9.7 9.4 '.1 8.8 
28 '.8 '.0 8.7 85 8.2 

" 8.7 8.4 8.2 7.' 7.6 
SO 8.1 7.9 7.6 7.4 7.1 

For load of SSO lb •. per $quare foot, divide the spacing given 
by 2. M .. :imum fiber 6train, 1 6,~ Iba. per ~uare inch. 



1110 )O"' & S & LA U GIILI~ S T E ~: L co. 

Spaclng .of Jones & Laullhlln Steel Co.'s 

Steel Beams. for Uniform Load at 

175 Ibs. per SQuare foot. 

1"Toper d istance in feet, ~nter to eeute r o f ileam&. 

--
.5t :t 1:"1:<0 11 Ill;:,, >! , H EAV ... S .:CTlO:<. ". " 0- & ,$. .. ~ " ~ .. 
.!i.il ". ". ,,,. ". ". 0 • • 

" 68. :; 56 .2 ;$;1 .0 til .7 49 .5 

" " .3 46 .5 446 42.7 40 .9 
12 40 .6 31> .0 H7 .6 35 . I) .... 
t8 34 .5 33.2 31.9 30 .6 29 .3 

" 29 .8 28 .7 27 .5 26.4 2:;.3 

" 26 .0 25.0 24 .0 23 .0 22.0 

" 22 .8 21. 9 21.1 20 .2 HI.3 

" 20.2 19.4 18 .7 17 .9 17.1 

18 18. 1 17.4 16 .7 iii . D 15.2 

" 16 .2 15 .6 1"' .0 14 .8 13 .7 
20 14 .6 14 . 1 13 .5 12. 9 12 .8 

" 18 .2 12 .7 12 .2 11.7 It . !) 

22 12. 1 II.G 11.1 10. 7 10.2 
2S 11 .0 10 .6 10 .2 0.8 9.4 
24 10 .2 98 9.< 9 .0 8 .6 

'" 9.< 9.0 8 .6 8 .3 7.' 

W 8. 6 8.' 8 .0 7.7 7.3 
27 8 .0 7 .7 7.< 7 . , 6.8 
28 7.< U 6.0 6.6 6.' 

" 7.0 6.7 6 .a 6.2 6.9 

'" 6 .5 6 .2 6 .0 0.8 5.5 

Fo r Io.d o f m Ib&. per square foot . div ide the .pa<:lng g h 'en 

". ),Ia. lmum fi ber &t,..i n, 18,000 Ibs. per squa,.. Incll. 



JONE S • LAUGH!.I:.'" STEEL CO. •• . 
. 

Spaolnll' of Jones &. LaulI'hlln Steel Co.'. 

Steel Beams, for Uniform Load of 

175 lbs. per SQ u a re f oot. 

PTOl'er dillanee in fee!, center 10 center of l)eam ... 

~ ---E! .. '~Iscll llIi:AM, STANO"!!D. 

!!~ ,J ~ 00 .. .. -.-iSJ!- .~ .~ .~ ". - - -
10 oil. 7 89 .S 37 .S M.' 
11 SUi 8';! .8 80 .' 29 .7 
12 "' .0 27 .4 2.5 .9 "'. , 
18 24 .7 23.4 2'2.1 21.8 

14 21.8 20.2 19 .0 18.8 

" 18 .5 17 .S 16 .6 15 .9 
16 16 .8 1~.4 14 .6 14 .0 
17 14.6 18.7 12.9 12. 4 

18 12 .9 12 .2 11. r; 11 . 1 

" lUi 10 .9 10 .3 ,., 
20 10 .r; ,., ' .8 ' .0 
21 , .. ' .0 .. , ' .1 .. 8.' 8.2 7.7 7.4 
23 7.' 7.' 7.0 ••• 
'" 7 .• • •• 6.' 6.2 . " ' .7 '.3 .. , ' .7 .. 6.2 ••• • •• ' .3 
27 ' .7 riA • . I ••• 2. ••• ' .6 ' .7 4.6 
20 '.6 4.7 U 4 .3 

"" '.6 4.4 U 4.6 

Por load of &:iO lba. per "'IuaTe foot, divide the l pe<:lng giVeD 
by' M .. ln,um fiber strain, '1.«0 lb ... per "'I"a,. Inch. 



lti: JONES '" LAUGHL I N ST H E I. CO . 

Spaclna Of J one. & L a u a h lln Steel Co. ' . 

S t eel B ea m . , f or Un iform L oad of 

175 lb •. p e r SQ u a r e toot. 

Proper dl.ta nce In feet, cente r to cen ter of lIeama. 

"l \~ I :< c lI BEA M, \ I!' !I<CII BEAM, 
SPEC IAl.. S £ CTI O:< . STA:<OA!tO. 

ii . ., .. ~ ., a ., .. "" is.!- ". , ... ,,. , ... n,. , ... ,,. 
10 .40 32 .7 30 .' 29 . 1 2'1 .' 23. 2 21 .9 
11 28. G 27.0 2,; .5 2-1 . 1 2'.! .6 111 . 1 18. 1 

" 23 9 2'.! .7 21.5 20 .2 19 .0 16 . 1 1(; .2 

" 20 .5 19A 18 .3 17 .2 10 .2 13 .7 13.0 

14 17 .6 16 .7 IG.8 14 .0 13 .0 11 .8 11 .2 

" IIi .S I-Ui 13 .7 12 . 11 12. 1 10 .3 ' .8 
10 IS .U 12 .7 12 . 1 11. 4 10 .7 9.0 8. 0 
11 11. 9 11.3 10. 7 10 .1 9.4 8.' 7.0 

18 10 .7 10 .1 9 .' 9.0 8 .4 7.1 6.7 
10 " 9. 1 8 .' 8. 1 7 .5 6.4 ' .1 
20 8. 7 8 .2 7 .7 7.8 .. 6.8 .. , 
21 7 .8 7.4 7 .0 6.6 6.' I) .B 5.0 ,., 7.0 6.7 6.4 ••• G.7 .. '-' 
'" •• 6 .2 5.8 5.5 G1 " '-' 
U 6.' G.7 ,.4 5.' 41 40 ' .8 o· .. , ' .6 ••• 5.0 4.7 4.3 '. 7 ' .5 
26 6.0 4.' 4 .' 4.' 4 .0 3-' 8.' 
27 4.8 '-' 4 .2 4.0 ' .8 ' .2 3.0 
28 4.5 4 .2 " 8.7 ' .6 ' .0 2.8 
26 4. 1 ' .9 ' .7 ' .5 lUI ' .7 ' .6 
30 3.8 ' .6 ,.4 3.2 3.0 2 .6 2.5 

For lo ... ! of 100 Ibs. per oquare fOO(, divide the .~c:ing gh'en . ,. It .. lmum lI"'r str.in , 16,000 Ibs. per oqu . .... lnch . 

. 



J ON"S "" LAUGIILIN S TEEL CO. liil:!J 

o 

Spacing of J ones &. La .... g h lln Steel Co.·s 

Steel Beams. fo .. Un ifo rm L oad of 

175 Ibs. pe .. sq .... a .. e foot. 

Proper dlltane .. in r""'t. ~nter to «nter of Beam ... 

..92:" 
f! ~ t: . 

~!'" 

11)..I!U;U BEA)!, 
STA)(DAlH', 

II-I)(CH lip-a" • 
STA)(DAKI), 

III .. ~ 4(l " .. Iba. Ibs. " I'. " I ... o,!· Iba. 

-I- I~-I------jl-~I--I---I--I--
10 
II 
12 
I' 

14 
l:i 
IG 
17 

18 

I' 20 
21 

26 
27 ,. 
2ll 
00 

ID4 
10.0 
13 4 
11.4 

••• 8. 6 
7.' 
6 .7 

6.6 
5.4 .. 
4.4 

4.' 
' .1 
'.4 
8.1 

2. ' 
2 .6 
2.0 
2.3 
2.2 

11 .0 
14 .8 
12.4 
10 .6 

' . 1 
7.' 
7.6 
0. 2 

1),5 

••• 4.5 
4 .1 

'.7 
34 
'. 1 
2.9 

2.6 
2.4 
2.8 
2. 1 
2.0 

16.4 14 .9 
13.5 12 .3 
114 10 .3 
D.7 8.8 

8.3 7 .6 
7.3 6 .6 
6.4 5 .7 
5.7 5. ! 

5.0 4 .6 
4 .5 4 . t 
4 .1 3.7 
8.7 3.4 

34 3.1 
3. I 2.8 
2 .9 2 .6 
2.6 2.4 

2.4 2.2 
2.2 2 . 1 
2.1 I.D 
1.9 1.8 
1.8 1.7 

15.3 
12.6 
10.6 
' .6 

7.8 
' 8 , .. 
(5,3 

4.7 
4.2 
' .8 

. 3.5 

!I . I 
2.8 
2.6 
2.4 

2.3 
2. 1 
1.9 
1.8 
1.7 

13.9 
lUi 
' .7 
8.2 

7 .1 
6 .2 
tiA 
4.8 

4.' 
8.8 
3.' 
8. 1 

2.6 
2.6 
2.4 
2 2 

2 . 1 

I.' 1.8 
1.7 
1.0 

12.6 
lOA 
8.1 
7.4 

6.4 
' .6 
46 
4 .3 

8.9 
8 .5 
8. 1 
2.8 

2.6 
2.4 
2.2 
2.' 

1.9 
1.7 
1.0 
Ui 
1.4 

lUi 
9.5 
8. ' 
6 .8 

(i .9 
(i . 1 
4 .5 
4.' 

8. 
3 .2 
2.9 
2. ' 

2.4 
2.2 
2 .0 
1.8 

1.7 
I.G 
1.(; 
1.4 
1.3 

For load of $O(llbs. per "'Iuare foot, divide the spacing gi.-en 
by t. M.xlmum fiber Itrain, 16,0(k) lba. per "'Iu .... Incb. 



124 JONES & LAUGH!.l!' STln:L CO. 

Spacing of J ones & Laughlin Steel Co.'s 

Steel Beams, for Uniform Load 01 

176 Ibs. pe r SQuare foot. 

Proper distance ill feet, center to center of Beams. 

00 8-INCII BEAM. 7·1.'<011 BEAM, -" , 
Il ;1:: STANDARD. STANDARD. 

0"& 
,$~ 

i5r~ ". '" I "" I 
IT¥. " ". " ". lofl,. ll>s. tba. ". ,~ ". 

--- - -----------, 41.8 39A :17.0 84.7 :!1)A 27.8 25.3 
6 29. 1 27 A 25.7 24.1 20.5 19 .0 17.5 
7 21A 20.1 18.9 17 .7 IV.O W.9 12.9 
8 16.3 15.4 14.G IS.G 11.5 10.7 ' .8 

• 12.9 12.2 11.4 10.7 '.1 8.G 1.8 
10 10.5 ••• 9 .3 8.7 7.4 6 .' 6.3 
11 8.' 8 .2 7. 7 7.1 6.1 5.7 5.2 
12 7.3 6.' G.G 6.0 G. ! 4 .7 4.4 

IB 6 .2 5.S 5 .5 5.1 4.3 4 .1 '. 7 
14 .., G.O 4.7 4.4 '.8 3.{i '.2 

" 4.6 4.4 4.1 3.8 3.' 3 .0 2.8 

" 4.1 3.S 3.6 3A 2.9 2.7 2.5 

17 8. 6 8. 4 3.2 '.0 26 2.4 2. 2 
18 '.2 3.0 2.' 2.7 2 .3 2 . 1 I.. 
" 2 .9 2.7 2.6 2.4 2.0 1.9 1.8 

'" 2.6 Vi 2.3 2.2 1.8 1.7 1.6 

21 2. 4 2.2 2 . 1 1.0 1.7 ... 1.4 
22 2.2 2.1 I.' 1.8 I.G IA l.' 

Porload of 850 lbs. per Iquare foot, di"ide th e "plileing given 
by 2. Maximum fiber str"in, 111,000 10 ... per square inch. 



JO~ES "- I,AUGII LIN STi-:EL co. lIS 

Spacing of Jones & Laughlin Steel Co.'. 

Steel Beams. for Uniform L oad of 

173 11;)8. per Sauare toot. 

Proper dlatance in feet. center to ccllter of Ream .. 

~i~ '-J!<C II flEA ... 5-llI'CII B ...... 
!l ~;: ST"lI'D .. II!). ST"lItMII!). 
•• ,!. 

11)( '" ". 14\{ ". ~ii 'v. -. ". ". ". ". , ... , ... 
, 21.8 19 .5 17.7 14 .8 13 .8 11.8 

, , 14 .8 18 .5 12.3 10.3 ' .2 •. 2 
7 10.9 , .. ••• 7.' • •• • •• • •. 3 7.' 6.' 5.8 '.2 4.6 , ,., , .. ,.4 4.' 4.1 '.7 

\0 5.3 4.' 4.4 3.7 '.3 3.0 

M 4.4 4. , '.7 . _3.0 2.7 2.' 
'.7 3.4 3.1 2.' 2.3 2.1 

t3 3.1 2.9 2.6 2.2 t.9 1.7 
1·1 2.7 2.' 2.3 I.' 1.7 1.5 

" 2.4 2.2 I.' 1.7 1.5 1.3 
\0 2.1 I.. t.7 1.4 t.8 1.1 

17 1.8 t.7 .., 1.3 I I I.' 
18 1.7 .., L4 1.1 I.' ••• t9 1.1} 1.4 1.2 I.' 
20 t.3 1.2 LI 

21 I .2 LI I.. 
22 1.1 I.' '.0 

For Io.d of 3ISO Ibs.. per square foot. divide tile .paclng givell 
", M .... lm\1m llber atraln, 1&,000 Iba. per lCjua .... incl\, 



til!! J ONE S " L. A1.i GIII, IN S TE E L. C O. 

Spaci ng o f Jones & L a u g hlin Stee l C o. 'S 

Steel Bea m s, to r Uniform L OM of 

175 lbs. pe r squa r e foot. 

PToperd ll1ta n"" in feet. oen ler 10 oent.r of I:Ieama. 

" .s t. . · IS Clt B£.o.IoI • a. lsCIl B & .o.IoI , . " S TMI'D.o. RD. ST.o. l< O.o.It D . 

0" & .J. ". " '" '" '. ~il e .. '" 0 . ,,. ". lb •. ,,,. ". , ... ". 
- -- ------, 8 .7 8. 2 7 .8 7 . ' ' . 7 ••• ' .0 

0 6 . 1 ~ . 7 5.4 5 .0 ' .3 ' .0 2.8 
7 ... ' . 2 ' . 9 37 2 .. 2.:.1 2. 1 

• 3.' 8. 2 ' .0 2 .9 I. ' 1.7 I 5 

9 0--.. 2.5 2.4 2.2 1 !) I • I.' 
\0 22 2. 1 I.' I., 1. 2 1.1 1.0 
II I.' 1.7 1.6 I , \. , 
12 \.5 1.4 \., 1.2 

\3 1.4 1.3 \, 1 "I 14 \, 1 1.0 \.0 
00 I 

" \.0 

Por load of 3ttO Ibs. per '"'!ua re foot, d ivide tlte . paclng gfvea 
by 2. lIa"hnum fiboer .train, 18,lXXIl ba. per lQ uare Inch. 

, 



J ONES & LAUtoHLIN STEEl. CO. l~ 

Spacing ot Jones & LaughLin Steel Co.'s 

Steel Beam s, for Uniform Load or 

150 lbs. per square toot. 

Proper di~lance In feel, <:enler \0 cenler of Beam ... 

00 
!U·t:SCII BEAM, STA)<[}AKJ). ._ .. .. 

t: ;t 
0-& 
,$0 ", '" 

., " 
., -_0 

is..;''' 
,,. Ibs. ". ". ,,. 

10 140.4 136.3 13'J. I 127.9 123.7 
11 116.1 112.6 109. I 105.7 102.2 

I' 97.6 94.6 91.7 88.8 85. 9 
13 83.1 SO. O 'i8 . 1 75.7 73.2 

I' 71.6 69.6 67.4 65.3 63.1 
15 62.4 00.5 ~.7 00.8 55.0 
10 54.7 fiB.2 G1.6 49 .9 48 .3 
17 48.6 47.1 4S.7 44.3 42.8 

18 48 .8 42.0 40.7 89.5 38.3 

I' 88. ' 31.7 80.6 3,j.4 '" 20 30.1 3" aa.o 82,0 30.' 
21 31.8 30.' 29.9 29.0 28.1 

22 29.0 28,1 27.8 26.4 2,j.S 
23 26.6 25.7 24.0 24.2 23.4 
24 24.4 28.7 22.9 2" .~ -.- 21.S ,--, 22.5 21.8 21.1 20 .6 19.8 

" 20.7 20.1 !fl . ;, 18 .9 18.3 
21 HI.8 18.7 18.1 17.5 17.0 
28 17.9 17.4 16.9 16.3 15.8 
29 16.7 16.2 15.7 15.2 14.7 

"" 16.6 IS. 1 14 .7 14 .2 18.7 

Fo r load of 000 Ib ... per "'Iuare foot, di"id" the spacing given 
by 2- Ma,.imum fiber 5train, 10,000 Ib ... per "'Iua .. ~ inch. 



IllS JO"ES & I.AUGH!.I" STI':I':L CO. 

SpacIng of Jon es &. L aughli n Steel Co. ' s 

Stee l B eams, for Un iform L oad 0' 
150 I b s. per Squa r e foot . 

I'roper distance in feet. center to center of ~ams. 

" !J).lNCII BEAM, IIEAVY SECTION . . -". t ~ t: ,-& ,!. 
'00 ~ .. ~ .. 

.~ 0;;: ". '" 
,,. ,,. , ... 

O~ 

10 IIS.2 114 .7 11 1. 3 107.7 104 .3 
11 D7.3 94.5 91.8 88.9 86.2 
12 82.1 7D.7 77.3 74.8 72.4 
13 69.9 67.9 65.S 63.7 61.7 

14 003 58.5 067 00.0 5-'3.2 

" 52 .5 51.0 49.5 47.9 46.3 

" 46.2 44.S 43.G 42.1 40.7 
17 40.D 39.7 38.' 37 .:1 aG.l 

18 86.5 ;'1;;.4 34.3 83.3 32.2 

" 32,7 31.S "'., "L3 28.9 ,. 29.5 28.7 27.8 26 .D 26. 1 
21 26.8 26.0 25.2 24.4 23.6 

22 24.4 23.7 28.0 22.3 21.6 

" 22.8 21.7 21.0 2().4 10.7 
2.{ 20.G 19.D 10.3 18,7 18 . 1 ,--" 18.9 18.3 17.8 17.3 16.7 

26 17 .5 )6.1) 16,4 15.9 15,4 
27 16.2 15.7 15.3 14 .8 14.3 
28 15.1 14.6 14.2 13.7 13 ,3 
29 14.1 13.6 13.2 12 .8 12,4 
80 13. t 12.7 12.S 11.9 lUI 

F or load of 300 11K. per square foot, di"id" the spacing give" 

"~ Ma)timum fiber Strain, 1(1,000 lb .. per square Inch. 

. 



JONKS &: L ,\UGIILIS STY.KL CO. 

Spacl n lr of Jones &. L a u lrhlln Steel Co.'s 

Steel Beams. for Uniform L oad of 

I ~O Ibs. p e r sq u a r e f oot. 

Proper dillanee in reel, c~nler 10 eenler of B~"nt ... 

iii IIO-INCII BtAM, STA"'t>AItt>. 

lli~ " '" M ". , 
o!" ,,,. ". ". 

" 00 . ' 87.8 83 . • 
n 73. 1 't'! . 2 69 .3 

" 83 . ' OJ .7 08 .2 

" 53 .7 1i1.7 49 .6 ,. 46.8 44 .3 .42.8 

" 40.4 38 .8 37.3 

" .8.3 84 . 1 92 .7 
17 31.4 110.2 29.0 

18 28 . ' 26 .9 25 .9 

" 25 . 1 24 .2 23 .2 
29 22 .7 21.8 20.0 

" 29.6 19.8 19 .0 

22 18 .7 18 .1 17 .8 ,. 17 .2 16 .3 15 .9 ... 15 .8 15 .2 14.5 

'" 14 .1i 14 .0 18.4 

" 13 .4 12.9 12 ." 

'" 12 .5 12.0 lUi 
28 11.6 11 .2 10 .7 
2D 10.8 10.4 10 .0 
110 10 .1 ' . 7 '.3 

. 

For 101101 o f aoo lba. per Iquar~ foot, d iv ld .. Ih ... pacing glV~D 
by t. Maximum fiber sIraln. 15,000 lbo.. per Iquara lnch. 

-



ISO JON!>!; & LA U GIILIN !;T!>EI. CO. 

SpaClnlf ot Jo n es & Laughlin Steel Co.'s 

Steel Beams, tor Uniform Load of 

1 5 0 lbs. per IIQuare foot. 

Proper distance In feet, center to ceDter o f Beams.. 

o· 1S-I:<clI BEAM, STANDARD. '-1.:1 
ht: 
~j~ '" " 00 " .~ 0; il ", ", '" '" 0, 
I' 72.7 60 .5 66.4 62.7 
11 60.1 57 .5 54.0 51.S 
12 50 .5 4S)l 46.0 43 .6 
13 43. 0 41.1 39.3 37.2 

14 37.1 3!'i.5 33. 9 32. 0 
Hi 32.3 800 29.6 27.9 
16 28.4 27.2 25.9 , .... 
17 25.1 24.1 23.0 21. 7 

18 22A 21.5 20.5 • l OA 

l' 20.2 19.3 IS.4 17.4 
2Q IS.2 17.4 16.6 15.7 
21 16.5 15.S 15.1 14 .3 

" 15.0 14.3 13.7 13.0 
28 13.7 13. 1 12.6 lUI 
24 12.6 12 .1 11 .5 10. 9 
25 11.6 11.1 10.6 10.0 

26 10.7 10.3 08 0.3 
27 10.0 95 3. 1 8.6 
28 0.8 SO 8.5 8. 
" 8.8 8 .3 7. ' 7.5 
30 8.1 7.7 7.4 7.' 

For load of 300 Ib .. per aquare foot, divide the spacing given 

" . Maximum fiber strain, le,OOO Lbs.. per aqua .... inch. 

• 



JONJ:o: S & L A U I;HLll' S THJ:o:f. CO . lSI 

Spaol n g or J o n ea & Laughlin Steel Co.'S 

Stee l Beama. for Unifor m Load of 

150 Iba. per aq uare foot. 

Proper d iM .. nee In feet . ~nter to ~ntef of Be .. m .... 

.!!i .. 1S-11<cII 8£ .. w. H£AVY SECTIOIf. ,.-0-1. I! • '" ~ " ~ ., 
iSj:l ,,. ,,. >0. >0. ". 

10 8.).3 82 .7 80. 1 77 .' 74 .8 
11 70 .5 683 66 .1 64 .0 61.8 
12 59 .2 51.4 {j;i . 6 M .8 51 .9 
13 OO .S 48. 9 47 .8 "' .7 .... . 2 

" -48.5 42 .2 40.' 81) .5 88 .2 

" :17 .9 36 .7 lIS .6 34 .. 33 .3 
16 33.3 322 Bl.2 00 .2 21).2 
17 29.a 28. U 27.7 26.8 2a.9 

18 26.8 2.'; .5 24 . '1 23 .0 23 . 1 
to 23 .6 22 9 Z":! .2 21.5 20.7 
00 21.S 20 .7 20 .0 108 18. 7 
21 19.3 18 .7 18 . 1 17 .ti 16.9 

2'.l 17 .6 17 . 1 16 .5 10 .0 15 .a 
23 10 . 1 Hi .6 111.1 14 .6 14 . 1 

'" 14 .8 14 . :1 IB .9 IU .5 13 .0 

" Itl.O \l1.2 12.8 12.4 12.0 ,. 12.0 12 .2 11 .8 1t.4 11.1 
27 11.7 1\.3 11 .0 10 .6 10.8 
28 10 .9 10 .5 10 .2 ••• 0.' 
21l 10 . 1 .. ••• 9 .2 8.' • 
30 9.to 92 8.' 8.' 8.' 

Por load of !JOO lb .... per .cjuRre foot. dh' ide tile .pa<::!ng given 
by 2. MRximum fiber Ru .. in, II),IXIO 11> .. per .cju .. re In~ lI. 

'-



1l1li JONES 01: LAUGHL I N l:)TEEL CO. 

Spacing ot Jones &r. Laughlin Steel Co. ' s 

Steel B eams. for Uniform Load of 

I ~O Ibs. per square foot. 

Proper distance in feet, center to Center of ~.m .. 

"'; 1~lyc li B~AII, LIOIIT SKCTIOY. , " •• & ,! • .. ~ ro .. ., -., ,,,. ,,,. ". ,,,. ,,,. is,! • 

10 ... , 65.6 .. .. 60 .8 67.7 
11 ... , 54.2 62 . 1 4D .9 47 .7 
12 47 .S .. -.. 4S .7 41.9 " . 1 
13 ".3 88.8 3'7.8 &.7 84 . 1 

14 34 .8 33.5 82. 1 30.8 29 .5 
15 00 .3 211 . 1 28 .' 26 .9 2[;.7 

'" 26.6 25.6 " .6 2S.6 2"J.5 
17 23.5 22 .7 21.8 20.0 20 .0 

18 21.1 20.3 19.4 18 .6 17 .8 
10 18.9 18.2 17 .3 16 .7 16.0 
20 17. 1 16A Hi .7 1/"i . 1 14 .4 
21 15 .G 14.9 14 .3 13 .7 IS. I 

22 14 . 1 13 .5 13 .0 12 .G 11 .9 
23 12.9 12.4. 11 .9 11.4 10 .9 .. 11.9 IIA 10 .9 10 .5 10 .0 .-•• 10.9 10 .5 10.1 '.7 '.3 

" 10 . 1 ' .7 ' .8 8. ' 8.5 
27 ' .8 ••• 8. 6 8.3 7. ' 
28 8.7 8.3 8. ' 7.7 7 .3 
2D 8. 1 7.8 7.' 7.2 6.' 
SO 7. ' 7.8 7.' ' .7 6A ' 

For lOAd of aoo II>$. per ",U11"(I foot, divide the .pac\Dg given .,. Ma.r.lmum fiber Rrain, 1&,000 IbL per ........ 1"(1 Incb. 

) 



~-'-----------. 
J ON "!:! '" L.A U GHLIN STKKL 1.: 0 . las 

Spaclnif of Jones &; Laulfh ll n Steel Co.'s 

Steel Beams. for Uniform Load of 

150 Ibs. per sq u are foot. 

I'roper dlalanee in feet. center 10 cenl er of Be"", ... 

o· lr>.-IIiCIi BE ... II , ST ... !lD ..... D. '-I~ 
;!~ 
~~ . M " " .. 
OJ:- , ... ". , ... , ... 

10 48. 7 46 . 1 43. 6 41.9 
11 40 .2 88 .1 3:;,0 84 .S 
12' 33 .8 8"J .O "' .. " .1 
13 28 .8 27 .S " .7 24 .7 

14 24 .' 23 .5 22 .2 21.4 

" 21.6 2O . r- 19 .3 18 .6 
10 19 .0 18 .0 17 .0 W.S 
17 16 .8 1& .9 15 .0 14.li 

18 15 .0 14 .2 13.4 12 .9 
10 13. li 12 .7 12 . 1 H .6 
20 12 .2 11 .5 10 .9 10 .3 
21 11.1 10.5 ••• D.' 

" 10. 1 .. , ' .0 8. 7 
23 ••• 8.7 8_2 7.' • 24 8.' 8.0 7.6 7.' .. 7.8 7.4 0.' 6.7 

26 7.2 6.8 6.4 ' .2 
27 6.7 6.3 G.D 5.7 
28 6.2 , .. '-' 5.S 
29 '.8 5.G 6. 1 5.0 
SO 5.' '. 1 • . 8 ' .6 

For lotId of aoo IbII. per "'Ia",.., foot. dlyide t ile .pacing g;"en ". }la- imam libel' Itraiu , 16,000 Ibl. per ~a.re Ineb. 



1&1 JON~;S &. LA U GHLIN STEEL CO. 

Spacing of Jones &< L augh lin Stee l Co. ·s 

Steel Beams. f o r Uniform LOad or 

150 Ibs. p e r square foot. 

Proper di stance in feet, center to center of Ueam ... 

. ' 1t-Ili'CIl BEA}.!. 1t-IIfC!! Bo;;A,"" 
.-:: o! SPECIAL SICCT' Oli'. S TANDARI). .. ~t 
""& ;.8 "" ., 

" 
., ~ " " ". ~iia 0, lb •. "L ". '" "L lb • . , .. 

- ---f-- ---
10 40.1 88.1 36.1 34.0 3U 27 . 1 25.6 
11 33.2 3Ui 29.8 28. 1 20.3 22 3 21. 1 
12 27 .9 20.5 2a.1 23 .6 22. 1 18 .8 17.7 
13 23.9 22. 0 21.3 20 . 1 IS.9 10.0 15.1 

14 20 .6 19.5 IS.4 17.3 16.2 13.8 13.1 
15 17.S 16.9 16.0 15.1 14 .2 12 .0 11. 4 
16 15.7 14.9 14.1 W.3 12.a 10 . t> 10.0 
17 13 .9 13.2 12.5 11.7 10 .9 0.3 8.0 

18 12.5 11.8 11. 1 10 .5 0.0 8.3 70 
10 11.2 10.6 10 .0 0 .. 8.8 7.5 7. 1 
20 10.0 0.5 0.0 8.0 8.0 0.7 ' .4 
21 9.2 8.7 8.2 7.7 7.2 0.1 5.8 

22 8.3 7.0 7.t> 7.0 6.[0 5.6 0.3 
23 7. ' 7.2 G.8 ... G.O 5. 1 4.9 

" GO 6.G 0.3 5.9 5.5 4.7 4.4 
25 0.< 6. 1 a.8 5.5 5.2 4.3 4.1 

26 0.1 ti.7 G.3 5.0 4.7 4.0 ' .8 • 27 57 5.3 4.0 4.7 4.5 '.7 85 

'" 5.2 4.9 4.0 4.8 4.0 8.5 8.3 

" 4.7 4.5 4.8 4.1 3.9 9.2 3.1 
30 4.4 4.2 4.0 '.7 'A ' .0 2.9 

For load of 300 11>8. per "lua .... foot, divide the spacing given 
by 2. Maximum fiber strlOin, HI,oro lbs. per lIquare Inch. . 



JONES & LAUGHI.IN STEEL CO, 1M 

Spacing or Jones & Laughlin Steel CO, 's 

Steel Beams, for UnIform Load 01 

160 lbs. per SQUare root. 

Proper distance In feet , center to center of Beams. 

j~,: 
II).INCH SEAM, II- I SCII BEA~t, 

STANDARD. STANDARD . 

~ .. " " 
., 

" " ,,. lhs. Iba. Ibs. ". ". lb • . ,. 22.6 20.9 19.1 

lin 
17.8 16 .8 14 .7 11:: 11 18.7 17 .8 15 .8 14 .7 13.4 12.1 

" 15.7 14 .5 13.8 12.3 1I.S 10 .2 9' 
18 13.3 12.3 11.3 10 .6 9.6 8.7 7.6 

14 11.5 10.6 9.7 8. 9 9.1 8.8 7 .5 6.9 

" 10 . 1 9.8 8.5 7.7 7.' 7.2 6.5 {j.9 
to 8.8 8.1 7.5 6.8 69 63 5.7 '3 
17 7.8 7.2 6.6 6 .• 6.1 5.6 0.1 4.7 

18 7. 6.5 0.' 5.3 5.G 5 .• 4.5 4 , 

" 6.3 5.8 5.3 48 4.9 4.G 4 .1 87 2. 5.7 5.2 4 .8 4 .3 4.5 4.1 87 3.3 
2t 5.1 4.7 4.3 8.9 4.1 8.7 8.8 '.1 

22 4.7 4.8 3.9 86 3.7 3.8 8 .• 28 

" 4.3 3.' 3.6 8.8 3.3 3.1 2.8 2.5 
24 8.' 3.6 3.3 3 .• 31 2.8 2.5 2.3 
25 8.6 8.3 8.1 2.8 2.9 2.6 2.' 2.1 

26 3.3 81 28 2.5 2.7 2.4 2.2 2 .• 
27 8.1 2.9 2.6 2.4 2.5 2.2 2.' 1.9 
28 2.9 2.7 2.4 2.2 2.8 2.1 1.0 1.7 
29 2.7 2.5 2.3 2.1 2. 1 t.O 1.7 1.6 

'" 2.5 2.8 2.1 l.9 2.0 1.8 1.6 1.5 

Jo'or load of 900 lbs. per square foot, d ivide the spacing given 
bv 2. M.aximum fiber atrain, 16,000 Ibs. per square inch. 



1116 JONES & LAUGHLIN S'fEKL CO. 

Spacing of .lo n es & L augh lin Steel Co.'s 

Steel Beams, for U n iform L oad of 

150 Ibs. p e r squar e f oot. 

Proper d;stance;n feet, «onler to center of Bellm ... 

00 S. I SCH BI!: A~. 7-1sCII BEAK, 
.~ ;~ STAS OAR l>. STAS[)ARl>, 

0-& 
,~. 

~. ~" ... 17¥. " .~ .. a ". " o. lb •• ". ". ". ". ". ". 
---- ------- --

5 48.8 46.0 43.2 40.5 34.' 31.9 29.5 , 83.' 31.9 00 .' 28.1 23.8 2"2.1 20.5 
7 24 ,9 23,1) 22.1 20.6 17 .5 16 .3 15.0 
8 19.1 18.0 16 .9 15.8 ISA 12,ti l Ui 

• 15.1 14 .2 13 .8 12 ,5 10.6 9.' 9.1 
10 12.2 11.5 10 .8 10.1 8. ' 8.' 7.S 
II 10.1 9.5 8 .9 8.3 7 . 1 ••• '.1 
i2 86 8.0 7 .5 7.0 5.9 ,., 5.1 

13 7.2 6 .8 6A 6.' 5 . 1 4.7 4.8 

" 6 .2 5.0 5 .5 5. t 4A 4.1 '.7 
15 5A 5.1 4.8 4,{i '.8 3.5 ,., 
10 4 .7 4 .5 4.2 3.9 '.3 8.1 2.9 

17 4.2 4.0 ' .7 8.u 8 . ' 2.7 2.5 
18 8.7 8 .5 8 .8 3.1 2 .7 2 .u 2.8 
19 8A 8,2 8.' 2.8 2.8 2 .2 2.1 
2. 8.1 2.' 2.7 2.G 2 . 1 2.0 1.9 

21 2 .8 2.6 2.5 2.8 1.9 18 7 
22 2,5 2.4 2.2 2.1 1.8 1.7 1.5 

Forload of:JlO \bs. per square foot, divide the lpaclng given 
by t. MaXImum tiber .traln, 10,000 II.»!. per square InCh. 



JONES & LAUGHLIN STEE L CO. 1$7 

Spacing of Jo n es &. Laugh li n Steel Co.'s 

Steel Beam s, for U niform L oad 0' 
15 0 lbs. pe r sq uare foot. 

PToper distance in feet, Center to cenler of Beam •. 

..!:Z .. 8-INCII Ba.ul, ~INCII B aAM, 

!I ~:: STAII"DARD. STANDARD. 

0" 
,~ ". 14K ". "" ". ." ·:!"il 0. lb •. ". ,,. lb • . ,,. ,,. 

• 24 .8 22.7 20.7 17 .3 15.5 13 .7 
6 17 .3 Hi.8 14 .3 12 .0 10 .7 9.S 
7 12.7 11. 6 10 . .5 8.8 7.' 7.0 
8 9.7 8. 9 8.1 6.7 6.1 5.4 

9 7.7 7.0 6.3 5.3 ' .8 ' .3 
to 6.2 ' .7 5.1 4.3 ,. , 3.5 

" ' .1 ' .7 4.3 3.5 :1.2 2 .9 
12 ' .3 8.9 3.' '.0 Z.7 2.4. 

" 8. 6 3.8 8.1 2.' 2.3 2.0 

" 3.2 2.9 2.7 2.2 2.0 1.7 
15 2.7 2.5 28 1.9 !.7 t.5 
to 2.' 2.2 2.0 1.7 1.5 1.3 

17 2. I 1.0 L8 1.5 1.3 1. 2 
!8 !.9 !.7 1.6 1.3 1.2 II 
19 1.7 1.6 ... , .2 1.1 0.' 

'" 1.5 I.' 1.3 I. to 

21 I., 1.3 L2 .0 
22 L3 1.2 1.1 

For load of :roo Ib ... per square foot, divide the Apadng gi\'en 
by 2. Ma.:imum fiber strain, 16,000 Ib ... per sqU'UfI inch. 



1116 JONES &: LAUGHLIN STKHI. CO. 

Spacing ot Jones & Laughlin Steel Co.'s 

Steel Beams, tor Un i form L oad of 

160 lbs, per 8Q Ua re foot. 

Proper dr.lance ,n fHt. center to center of BM.m ... 

.e i! oj "·iIfCH BEAM, I- IIfCH BE~II, .,!. STANDAKP. STAIfDAKo. 
0. 

3~ Co 

.!!i~ ". '" .. '" '" '. '. 0, ". ,,,. ". ". ". ,,,. ,,,. 
1- ---------

" 10 . 1 o.a 9.1 8.' '.0 0. 1 4 .7 
6 7.1 0.7 0.3 0.6 3.9 3.0 3.2 
7 0.2 '.0 '.6 '.3 2.8 2.a 2.4 
8 1.1.9 1.1.7 3.5 3.3 2.1 2.0 1.8 

9 3. 1 2.0 2.8 2.0 1.7 La 1.5 
10 2.5 2.4 2.3 2.1 L4 \.8 1.2 
11 2.1 2.0 1.9 1.7 L1 1 1 1.0 
12 1.7 1.7 La 1.5 0.0 0.9 

I' 1.5 L4 1.3 1.2 
14 1.3 1.2 1: 1 L1 
10 L1 L1 1.0 0.0 
10 1.0 

For load of IlOO Ib ... per o.qllare foot, dIvIde the _pacing gh'en 
by 2. ~hudrnllm fiber strain, 16,000 Ib ... I"'r tqllar" Inch. 



JONES & I.AUGHLIN STKEL CO. lag 

Spaol n 8' of Jones'" L au8'hlln Steel Co.'. 
Stee l Beams. for Un iform L oad of 

125 lbs. per square f oot. 

]'TVper dillance in feet. center to center of !leArn ... 

.Ei", \U·I1<CH Br;AII. STA1<DAItI), 
Bot 0-& 
.~. ". " 

., .. ., .. , ". ,,,. ". ". ". is,! • 

W lOS ./) 163 .5 U18.5 Hi3.:; 148.4. 
11 Ii'" 135 . t 181 .0 126 .8 12:2.6 

" 117 .0 113 .5 110.0 100 .5 103 .0 

'" 00.7 00.7 83.7 00 .8 87.8 

14 860 sa.< 80.0 78.3 75.9 

" 74 .0 72.6 70 .4 68.' "'.0 

" 0!'i.7 63.8 61.9 59 .9 61.7 

" 08.3 00.6 G4.8 53.1 61.3 

" 62.0 oo.,j 48.0 47.4 4,j .9 
to '" 4,j .3 43.9 42 .(; 41.1 
20 42_2 40.9 89.6 38.4 37. 1 
21 31:1.2 37,1 8.>.' , .... "'.7 

" 34.8 33.8 82.7 31.7 00.' ,J 
" 8 30.' 211 .9 211.0 28.1 .. 21), "' .. 27.5 20 II 25.7 

2~ 21.0 26.2 25.4 2.1. 6 23.8 

26 2 .... 2.( .2 28.4 2:2.7 21.9 
27 23. 1 .. .< 21.7 21.0 20'< 
28 2l.{i 20.9 20.2 10.0 19.0 
20 20 .0 19.4 18.8 18 ,2 17 .7 
3IJ 18.7 18.2 17 .6 17 .0 16 .5 

'-or load of 2:50 lb ... per square foot, dIvide Ibe _pAdaiC gIven ", liulmum llber Itrain, 15,000 lob&. per squaralnch. 



uo J O NES" I. A U OIII. IN S TEEl. CO. 

Spacln8" ot Jones & l.au8"hlln Steel Co.'s 

Steel 8eams. tOI" Unltol"m Load of 

1215 lb •• pel" IIQual"e foot. 

Proper d llU.nc:e In feel. conter to cente r o f 1Jeama. 

00 
lItl-llI'CH In:u( . Ii!!: ..... y SECTIO!'l. -'2 l: ! 8. 

~!", '00 ~ ., .. .. .. , ,,,.. ,,,.. ". ,,,.. ,,,.. 
oJ! " --

10 141. 8 137 .7 133 .5 129 .3 12;;.1 
11 117 .2 113 .8 110 .8 100 .9 103.4 

" , ... Dti .6 D2 .7 110 .8 86 . ' 
13 83 . ' 111.4 7D .O 76 ,a "4 .0 

14 72 .4 70 .2 68 . 1 66 .' 63 .8 

" 63 .0 111.2 iiO .S ii7.4 aG .6 
16 MIA 58 .8 G2 .2 GO .' 48 .' 
17 40 . 1 47.6 46 . 2 44.7 43 .3 

18 43 .8 4.2 . a 41.2 110 .' 38 . ' 
III 110 .3 ".2 37 .0 35 .8 34.6 
W 35.4 54 .' 38 .. 82 .3 31.3 
21 82 .2 81.2 SO .2 211 .3 28 .' 

22 29 .3 28 .' 27 .6 26 .7 25 .9 
23 26 .8 W .• 2:; . 2 ,.., 23 .7 

" 24 .6 23 .' 23 .2 22 .' 21.7 

'" 2':! . 7 22 .' 21.4 00 . , ,0.0 
,. 20 .' 20 .' 19 .7 lD . l 18.5 
27 IIU 18. 9 18.3 17 .8 17 .2 
28 18. 1 17 .5 17 .0 16 .5 15.9 ,. 16 .9 16.8 Hi.8 15.4 14 .9 
30 15 .8 15 .3 14 .1l 14 .3 13 .9 

P or load o f I!DO lba. per ~uare foot, d l,-Id e the spacing given l" L ... 'mom , .. , . "'" . .. "" ,,,.. ,., "' •• " '" ". J 



J O NR S '" LAUGHI,D, STY-HI. CO. III 

Spacing ot Jone8 & Lauahlln Steel CO.'8 

Sleel Beam8, for Uniform Load ot 

I 2~ Ibs. per SQuare foot. 

Proper d lnanee In fee t, ~nter to eenter o f aeam .. 

.!lil. Il'l-lsCII BE",.., STASDMIO. 8.' 
U~ " " " -.. is!- , ... ". , ... 

to I<W.O 104 .8 100 .6 

" 00. ' 86 .6 83 .2 

" 75 .8 72.9 60 .8 

" 64 .' 62 .0 liD. 5 

14 , ... 03 .' li1.4 

" 4S. 1i 40 .6 44 .7 

" 42 .6 41.0 39 .3 

" 117.7 (16.2 34.8 

" 83 .7 32 .8 81.0 

" 30 . ' 29 .' 27 .8 
00 27 .3 28 .2 25 . 1 

" 24 .7 22 .8 2"J .8 

22 22 .5 21.7 00 .8 

" 20 .6 10 .8 19 .0 
24 19 .0 18.2 17.4 
25 17.4 16 .8 16 . 1 

20 16 . t Hi . fi 14.0 
27 13. 0 14 .4 13 .8 
28 13 .9 18.4 12.9 
20 18 .0 12 .5 12.0 
80 12 . 1 11 .6 11 .2 

F or loe.d of 250 lin ~r .,qu.re foot , d ivide the . paeing g iven 
by I. MUlmum fiber . t ra;n , 1&,000 lba.. pe~ .,qu .... in~h. 



H2 JONES & LAUGHLIN ST ~;EL CO. 

Spaclnlr of Jo n es & L a ugh lin Steel Co.'s 

Steel Beams, for UnIform L oad of 

125 Ibs. per IIquare foot. 

Proper distance in feet. center to c~nte r of Hearns. 

.Etol lS-lsCH B>;..,IoI, ST..,1'!J)..,lll>. 0, , 
~ .. ~ ,$ 

'" .. 00 " .!!<i~ Ibo. '" lb •. , ... 0, 

10 87.2 83.5 70.7 75.3 
11 72.1 69 .0 M.8 02.2 l' 00 .5 GUI 00 .3 52.3 
13 GI.6 49.4 47.2 44 .6 

14 44.4 42.0 40.6 as.5 
15 38.8 87 . 1 S,'JA 3Vi 
16 84.1 82.6 81.1 29 .5 
17 aQ.I 211.3 27.6 20.1 

18 27.0 28.9 24.6 23 .S 
19 24. t 23.1 22.1 20.9 
00 21.8 00 .8 19 .9 18.9 
21 19 .8 18.9 18.1 17.1 

22 18.0 17 .2 16.5 15.6 
23 Hi-5 15.7 15 . 1 14 .3 
24 Hi . l 14 .5 IS .8 13 . 1 
25 13.9 lS .3 12 .7 12.1 

2G 12.9 12.4 11. 9 11 .2 
27 11 .9 11.4 10.9 10 .S 
28 11 . 1 10 .6 10 . 1 9.6 

" 10.4 9.9 9.5 0.0 
30 9.7 0 .3 8.8 8.' 

For load of !1M lb ... per oquare foot, divid~ the spflCing given 
by 2. llasimum fiber strain, 16,000 Ibs. per l<Juare inch. 



JONES'" LAUGHJ.JN STEEl, CO. loIS 

Spaolna- Of J ones &; Laughlin Steel Co.'s 

Steel Beams, for Uniform Load of 

125 Ibs. per SQ u a r e foot. 

Proper dlnanee In feet, center to eenter of Beama. 

E~ .. 1~I>fCH BI::"w. HE"VV Sltc nos. 

'" 0-& .3. "" .. .. " 
., 

Q]~ ". ,"'- ,"'- ". ,"'-

I' 102 .3 99.2 06 . 1 !l3 .0 ".7 
II 84 . ' 8""J.O 79.4 76 .8 74.2 
12 71.0 68.9 66.7 64 .' 62.3 
13 60.' 68.7 00.8 M.O a3.1 

I. a2.2 50 .6 49 .0 41.4 4.'1.' 
15 4a .!i 44.1 42.7 41.a 39.9 I. 40 .0 118.7 37.r. :1O.a 35.0 
17 1m.4 34.8 33.8 82.2 81. t 

I' 81.6 00.' 20.7 28.6 27 .7 
ID 28.8 27.4 26.6 2.:i.S "'. , 
20 2.'1.6 24.8 24.0 23 .2 22.4 
21 23 .2 2"J.5 21.7 21.0 20.3 

22 21.1 20.5 19.8 10 .2 18 .6 
23 103 IS . .. 18 . 1 17 .5 17 .0 

'" 17.7 1i .2 16.6 16. 1 la.6 

" 16.4. 15.9 I(i.4 14 .9 14.4 

26 Hi.! 14.6 14.2 13 .7 18.8 
27 14.0 13.6 18.2 12 .7 12.8 
28 18 .0 12.6 12.2 11.S 11.4 
20 12.2 11.8 11.4 11.0 10.6 
80 11 .4. 11.0 10.1 10 .3 10.0 

Por load of Il:5O 11)5. per "'twa .... foot, divide the .pacing given 

b,< M ... lmum fiber 'train. 115,000 11)5. per Iqwt.ra Illch. 



14-1 JONE S &: LAUGHLIN STEEL CO. 

Spaci n g ot Jones & Lau g hl i n Steel Co.'s 

S t eel Beams, for Uniform L oad o f 

I 26 lbs. p e r SQuare foot.. 

Proper distance in feet. center t o center o f Seams.. 

00 
I~I~CII BEAM, LIGHT SECTIO!f . .-:: 01 .. ~ .. 

g .. Z, 'Z. ., ~ '" " ro .. " .,. ". ". ". ". OJ! " 

to 81.8 78.7 75.6 72. 4 6D.S 
11 67.6 65.0 62.a 6D .D 57.8 
12 568 54.6 52 .5 50.8 48. 1 
13 "A 46.5 44.7 42.' 41.0 

I' 41.8 40.2 88.6 87.0 "'A 
15 .... 84 . ' 83.' 32.2 SO.8 
I' 82.0 30 .7 29.5 28 .8 27.0 
17 28.2 27.2 26.1 25.0 24.0 

18 25 .S 24.8 28.8 22.S 21.3 
19 22.6 21.8 21.0 20. t 192 
20 20.5 ID.7 18.9 18.1 17.8 
21 18 .6 17.8 17.1 16,4 Hi.7 

22 16.9 16.2 15.6 15.0 14 .8 
23 1504 14.9 14.8 ta.7 18.1 
24 14.2 IB.7 IB.l 12.6 12.0 
25 13.1 12.6 12 . 1 11.6 11.1 

26 12. 1 11.6 11.2 10.7 10.2 
27 11.2 10.8 10.8 9.9 9. ' 
28 lOA 10.0 9.6 9.2 B.B 
29 '.B 9.4 9.0 B.' B.' 
30 9.1 B7 BA B.I 7.7 

Forload of 250 \hs. per "'tuaNO foot, divide the $pacing given 

" . Maximum fiber $traio, 16,000 pounds per aqua..., inch. 



JO:-':ES & 1,!'l'GI!LlK S TKKI. (;0. l~ 

Spacing of Jones &. Laughlin Steel Co.'s 

Steel Beams, for Uniform Load of 

125 Ibs. per SQuare foot, 

Proper distance in feet. center tocenttr of Beam~ . 

•• l1>-i1<clI Jlt ... ~, S·r ... l<o ... Ro . . ~ t:; . , " 
""& ~ 1l Po 

" ro " " ·!ii~ ,", lbs. II,.. lbs. ", 
10 58.4 55 .3 Ci2 .2 (j().2 
11 48.2 45.7 43 . 1 41. Ci 
12 40.0 38.4 36.2 "' .9 
13 84.0 82.7 3O.D 2D.S 

J4 29 .8 28 .2 26 .6 25.7 
15 2Ci.D 24.6 23 .2 22.3 
10 22.8 21 0 2004 19.0 
17 20.2 19 . 1 18.0 17.4 

18 IS .0 17 .0 16 . 1 l:'i Ci 
19 16 .2 153 14 .5 18.9 
20 14 .6 13.8 \3 .0 120 
21 13 .8 \2 .G 11.8 11.4 

22 12.1 11.4 10 .8 10.4 

" 11.1 10.6 0.8 9 .(j 
24 10 .2 0.0 0.0 8.7 , 25 " 8.' 8 3 8.0 

20 8.' 8.' 7.7 7.4 
27 8.0 7 .0 7.1 0.' 
28 7.4 7 .0 G.O 64 

" 7.0 0.0 6 .2 0.0 
30 6 .5 6.1 (j .8 (j.G 

For load of 2!5(llbO!-. per Iquare foot, divide the spacing given 
by!. Maximum fiber strain, 16,(l(I() IbO!-. per Iquare inch. 



].to lONK:> '" "AUGH I.I N S1'K ~:L CO. 

Spacing of Jonas & Laughlin Steel Co.·s 

Steel Beams, for Uniform Load of 

125 Iba. per SqUare foot. 

Proper distance in feet, center to center of Beam ... 

.Etiol 12_INCII 81:.1. >1 , 12_IIlCIl BI:.UI, 

8~t: 
8P':CtAL SECTtO:<. STANDAR D. 

""& .~. 
.!)<i~ 00 M M .., ., M "" 0, ". lbs. lb~. ". ". ". ". 
------------ ------

10 48 .3 45 .S 43 .3 40.S 38.2 32.5 30.7 
II 39.8 37.S 35.S 33.7 81.6 26 .S 25.4 
12 "'-.0 ill.S 301 28 .3 26.6 22.6 21.3 
ta 28.6 27.1 25 .6 24.2 22 .6 19 .2 18 ,2 

14 24 .7 23.4 22.1 20 .S 19 .r. 16.6 15 .7 
15 21.4 20 .3 1!l . 2. ltU 17 .0 14.4 13.7 
16 18. 7 17 .S 16.9 15 .9 15.0 12 .6 12.0 
17 16 .6 15 .8 15 .0 14.1 13 .2 11.2 10.6 

18 15.0 14.2 13 .4 12 .6 11 .8 10 .0 • .4 
10 13.4 12 .7 12.0 11 .8 10 .6 ••• 8.5 
20 12 .0 I\.4 10 .S 10 .2 9.r. 8.1 7.7 
21 11 .0, 10.4 9~8 9 .2 8.6 7A 7.' 

22 ,., • .4 8.' 8.4 7.' 67 6.3 
23 9.' 8 6 8.' 7.7 7.2 6.' 5. S 
24 8.3 7 .' 7 .5 7.0 6 .6 [j .6 5.3 

" 7.8 7.4 7.0 6.6 6.1 6.' 4.9 

26 7 .2 6 .8 6.4 60 5.7 4.8 4.6 
27 6.5 6.' 50 6.6 [j.3 4 .li 4 .' 
28 6.1 li.S 6.5 5.2 4.9 4.2 3.' 
20 li .6 5.4 [j .2 4 .' 4 .6 3.8 3.7 
30 li .2 5.0 4.8 4 .5 4.' 3.6 3.4 

}lor l""d of 2.'10 Ib .. per square f oot, dh'ide the ~padng given 
by It Maximum fiber strain, 16,000 lb ... per square Inch. 



JONV. S & I.AUGIiLIh' S 1' ~"I. <': 0. H7 

SpaCing" of Jones &. L aug"hll n Stee l Co.'s 

Steel Beams, for U nifor m L oad of 

125 Ibs. pe r square foot . 

I'roper dl.lllnce in feet, cenler In ~"'nler of aeawa. 

..!! ~ 01 
100I scII li.: .... , II- l sCH 111: .. 101, 

'" ST .. SDARD. ST .. NDARD. 

.-& ,B. 
" " .. ~ " .. .. fl !!o;;: 0, , .. ,"'- ". ,"'- ". 10. ,0. ". 

r-
IO 27 .1 "' .0 22.0 20 .8 21.4 11) . 1> 17 .6 16 . t 
11 22.4 00 .7 18.0 17.2 17 .7 16 . 1 14 .6 13 .3 
12 18.8 17 .3 15.9 14 .5 14.8 13.5 12.2 11 .2 
ta 16.0 14.8 13.6 12.3 12.6 lUi 10.4 '.5 

14 13 .6 12 .8 11 .7 10.6 10.D ••• ' .0 8' 
15 12 . 1 11.1 10 .2 0.3 ' .5 8.0 7.8 7 .1 
10 10 .6 0.8 '.0 8.2 8.0 7 0 ••• 0.0 
17 ••• 8.0 7. ' 7.2 7.4 0.7 0.1 '.0 

18 8.4 7.7 7.0 0.' ••• 0.0 'A 5.0 
!9 7.' 60 ' .0 1>.7 , .. 6.4 , .. ' .5 
20 ' .8 62 5 .7 5.2 5.4 , .. ,., ' .0 
21 6.2 '.7 5.2 '.7 , .. 4.4 , .. 3.7 

22 '.0 5.2 4 .7 ' .0 ,., ' .0 0.' 8.8 
23 5.1 ' .7 ' .8 8.' 40 S.7 8.' 8.0 

'" ' .7 ' .3 , .• 3.' S.7 8A " 2.8 

" ' .3 ' .0 3.7 3.' 8A 8. 1 ••• 2.' 

26 4.0 8.7 3A 8.' 8 . 2 2.' 2.' 2A 
27 :17 ,., 3. 1 2.11 2.' 2." 2.4 2.2 
28 3.4 3.2 ••• 2.0 2.7 2.0 2.2 2.1 
29 3.2 2.' 2.7 2.' 2.0 2.3 2. 1 I.. 
80 3.0 2.' 2.6 2.3 2.'1 2 .2 I.. 1.7 

Fc.r I ..... d of 'tOO lba. per ~""re foot, divide tile spacing gi .... n . " )f .... Jwum fiber strain, 16,000 lba. per ~l1a.., lncb . 



Spacing of Jones & L aughli n Steel Co.'s 

Steel Beams. for Uniform Load of 

125 Ibs. per square foot. 

Proper dl ~tance in feet. center to center of Beam ... 

" S.1~ (: 11 BEAM. 7_1>1 (: 11 ilEA", ._g" STASI)AII". STANI)AIID. 
8 "';:: .-& ,Z. 

'" ~v. "" 1.1{ '" 17~ " --, .- ..... Q. ,"'- '" ". ". ". ". Ibs. 

5 58.6 M.2 51.8 48.5 41.2 38.3 85.4 

• 40.7 .... 86.0 33.7 28.6 26 .6 24 .6 
7 20.0 28 .2 26 .5 24.7 21.0 19.5 18.0 
S 22.9 21.6 20.3 19.0 16.1 15.0 13./:1 

• 18.1 17.0 16 .0 14.9 12 .7 11.8 10 .9 
I. 14.6 13.8 13 .0 12 .2 10.3 9.6 88 
II - 12.1 11.4 10.7 10.0 8.5 7.9 7.3 
I' 10.2 9.6 9.6 8.4 7.1 6.6 6.2 

13 8.6 8.2 7.7 72 6.1 '.7 5.2 
14 7.4 70 6.6 6 " .. G.a 4.9 4 .5 
10 6.5 6.2 5.8 5.4 4.6 4.2 3.9 
10 5.7 5.4 5.0 4 .7 4.6 '.7 3.4 

17 5.0 4.8 4 .5 4 .2 " ••• '.0 
IS 4 .5 4 ., 4 .0 8.8 3.2 3.0 2.7 
ID 4.1 8.8 '.6 8.4 2.8 2.6 o -_ . 0 2. 3.7_ '.4 8.2 3.0 2.6 2.4 "" -.-
21 3.4 8.1 2.9 2.7 2.' 2.2 2.0 
22 8.6 2.8 2.6 2.5 2.2 26 1.8 

For load of ~ Ib ... per ~ullr .. foot, divide the spacillg gi"en 
by Z. Mallimum fiber ~tr.in, 16,000 Ib ... per ~uare inch. 



J0:-; R l; '" L.AUGHI.IX ~TE~;I, co. 119 

Spaolnll of Jones &. Laullhlln Steel Co. 's 

Steel Beams. for Uniform Load of 

125 ibs, pe r square f oot. 

I'rOI)<>' distance in f"et. <;enter to cente r of ll.camL 

H~ 
G-l~C II 1l~ "M, II-lsCIi lIE")I, 

l;TASOAND. STAl<IlAItIl. 

". H 1{ .. , '" 
,,. " ,"'- ,"'- ". ". ". ,,,. 

, 20.8 27 .S 2-4.8 20.7 18.6 16 .a 

• 20.7 19 . 0 17 .2 14.4 12 .9 11.4 , 15 .2 13. 9 12 .6 10.5 9.5 8.4 
8 11.6 10 .6 '.7 8. 1 7.' 6.5 

• 0.2 8.4 7.6 6.4 •. 8 '. 1 
10 7.4 6.8 6.2 5 .2 4.6 4.1 
11 6 .2 '.7 5.1 4.2 11.8 3A 
12 5.2 4 .7 4.6 3.6 3.2 2.' 

13 4 .3 4.' 3.7 3.' 2.7 2A 
14 3.8 8 .5 '.2 2.6 2.4 2.1 

" '.3 ••• 2.7 2.' 2.1 1.8 
10 2.0 2.' 2.4 , .. 1.8 1.6 

11 '.0 2.3 ,., 1.8 1., 1.4 

" " 2.1 I.' 1.. 1.4 1.' 
19 21 I.' 1.7 1.4 l.3 1.1 
20 1.8 1.7 1 ., 1.' 1.1 I., 

" 1.7 1.5 1.4 l.2 1.1 I.' 
22 l.O 1 :<1 1.3 1.0 I., ••• 

For load of ~ LbL per o.quare fOOL, divide Ule .pacing given 
by t. l la,,\mum II.ber .train, le,oro IbL per Iquare inch. 



100 JONJo;l; &: I.AUGIILIN !;TKKL CO. 

Spacing of Jones & Laughlin Steel Co.'s 

Steel Beams. for UnIform L oad or 

125 Ibs. per square foot. 

hOI",r distance in feet. center 10 center of Beam .. 

-" 4· i :<CIt BE ..... 3-lsCIt B.: .... , '''21; tiT .. l;r>ARD. tiTANDARI>. '" ".~ 
.! 1l "" ". '" '" '" '. '. '. "." Q.!'" ,,. Ib8. ,,. Ibs. ,,. ". ,,. 
-- - - -~ - - - - ---------

" 12.2 11.5 10.9 10.2 G' '.1 5.0 , 8.5 8.0 7.5 7.0 4 .' .. , .. lUi 
7 G .2 5.8 5.,') 5.2 ,. 8.2 2.0 
8 4.7 4 .5 " .. '.0 2.6 2".4. 2.2 , 37 3.5 3.3 3. t 2.1 1.9 1.8 

10 3.0 2.9 2.7 2.6 1.7 I., I.' 
11 2.5 2.4 2.2 2.1 1.4 1.8 1.2 
12 2.1 2.0 1.8 1.7 L1 1.0 0.' 

l' 1.8 1.7 1.6 1.5 1.0 0.6 0.8 
I. I./; I.. 1.4 1.3 
l' L4 1.3 1.2 1.1 
16 1.2 1.1 1.0 0.9 

I'or load of 250 Ibs. per oqnare foot. divide the spacing given 
by 2. Maximum fiber strain. 16.000 Ib,,; per square ineb. 



)ONKS & LAUGHLIN STBEL CO. 161 

Spacing of Jones &. Laughlln Steel CO.'8 

Steel Beams. for Uniform Load of 

100 Ih8. per SQ uare foot. 

Proper distance in f~t . center to center of Beams. 

00 
2-j·i:;CH BEA)!, ST" Sl)"Kl). .- t'o! 

8 ~ t! 0-& 
:3.8 '" '00 ~ 00 ~ 00 .- , ,~ ,~ ". ,~ ". is '';'" 

10 210 .6 204.4 198. 1 191.8 185 .5 
II 114.1 168 .9 163.7 158.5 153.3 
12 146 .3 141.9 137.5 133.2 128.8 
ta 12-1.6 120.9 117 .2 113 .5 too .8 

14 107.5 \().1. 3 101.1 97 .9 9<.7 

" 93. 6 90.8 88.0 85" - 82.5 
IG 82.3 79.8 77.4 74.9 72.5 
17 72.9 70.7 68.5 66,4 64 .2 

!8 65.0 03.1 61.1 59 .2 57.4 
III 58.3 56.6 ()4.9 53.1 1>1,4 
2Q 52.7 51.1 49 .6 48.0 46,4 
21 47.8 46.3 44 .9 43.5 42. 1 

22 43.5 42.2 40 .9 39 .6 38.3 
23 39.8 38. " 37.4 36.a a:u 
24 36 .6 35.5 "A 83.3 3'2. 2 

" 33. 7 32.7 al. 7 307 29.7 

26 31.1 30.2 29.3 28.4 27,4 
27 28.9 280 27.2 26.3 2.').5 
28 26.9 26 .1 25.3 2-1.5 23 .7 
20 25.0 24 .3 23.6 22.8 22 . 1 
30 23 .4 22.7 22.0 21.3 20 .6 

For load of 2J)) II». per lI<I"a .... foot, divide the lllAcing gi"~n 
uy 2- Maximum fiber strain, IG,OOO lull. per lI<I"are incb, 



It.:.! JO~H;S & LAUGHl.IN STl-: E L CO. 

Spacing of J ones &. L aughlin Steel Co.'s 

Steel Beams, for UnIform L oad of 

100 Ibs, per sQuare foot. 

Proper dl8tance in feet, center to center of Beama. 

=£" 2O-1:<CII B!:A~ , H EAV Y SI':CT1Otf . 
., ~ t: 
~ ... &. 
~~ g- '00 .. .. .. .. 
. ~ " '" ,,. ". , ... ,,. " . Q, 

" 177 .3 172 . 1 100 .0 161 .6 156.4 
u 146 .5 142.2 137.0 la3.6 129 .3 
12 123. 1 119 .5 115.9 112.2 108 .6 
13 IOUI 101 .8 08 .8 95 .7 Q2. , 

,., 00.' 87.S 85.1 SVi 79.8 

" 78.S 76.5 74 .2 71.S 69 .G 

" 69 .3 67 .2 65.2 63 .1 61.1 
17 01.4 5fl. G 57.S 55.9 54. 1 

!8 ".7 53 . 1 til. 5 40. 9 48 . ' I' 49 . 1 47.7 40.2 44.8 43 .3 
20 44 .3 43. 0 41.7 40.4 39 . 1 
21 40.2 311.0 87.8 36.7 35" ., 
22 36.6 35.5 34.5 33.4 32.3 
23 33 .5 32.5 8Ui 30.6 20 .0 ., 30 .8 211.9 20.0 2S.0 27. 1 

" 28 .4 27.5 26.7 2;; . 0 25.0 

26 26.2 25.4 24 .7 23.9 23.1 
27 24.3 23.6 22.11 22.2 21.5 
28 226 21.0 21.3 20.6 19 .9 ' 
20 21.1 20.5 19.8 111.2 18.6 
30 19.7 10. t IS.G 18.0 17.4 

For load of ll(l(llba. per !!quare foot, dh'ide t he spadng gh'en 
b)·ll. Maximum fiber ~train, 16,000 lba. per squar-e Incb. 



Jo~e:i '" LAU GH LIN :iTKEL (,;0. 151 

Spaclnlir of Jones &. Laulirh lln Steel Co.' . 

Steel Beams, for Uniform Load of 

100 Ib8. pe r 8Quare foot. 

PToper dl.tance In feet, cen ter to center of ReamL 

.!:¥!I IlO-ISC Ii ll" A~. STA!lllAKO. 

1' " l!~ ~ '" " C!- ". ,,,. , ... 
--.. 136 .S 131.0 12.5.8 

" 112 .6 IOS .3 10-1 .0 

" 04 .6 91.0 t7.3 

" "'-, 71.5 74 .4 

" 69 .r. 66 . ' " .2 

" 60 .0 082 55.9 

" 63.2 51.2 4f1 . I 

" 47.1 4U .S 43.5 

18 42 .1 40.4 68.8 

" 87 .7 86.' 34.8 

'" 8-'-' 8'2 .7 31.4 
21 30.' 2'0.7 28.' 

22 28 .1 27.1 26 .0 
23 25.7 2-1 .8 23 .S 
2-1 23.7 2'2.S 21.S 
:w 21.S "'_. 20.1 

" 20. 1 19.4 l S. 6 
27 IS. 7 IS. O 17 .3 
28 17 .8 16 .7 16.0 

'" 16 .2 10 .6 15.0 
90 15 . 1 14 .6 14 .0 

Por load of .., Ito.. pe r NJlla ... foot, divide t he .paclnil' gh'en 
by t. .loIulmllm lIb<er ..... in, 16,000 Ito.. per Mluar,. Inch. 



1M J ONES'" LAUGH I. I N STgEI. CO. 

Spaclnll" of ,Jones &; Laughlin Steel Co.'s 

Steel Beams. for Un iform 1:.oad o f 

'00 Ibs. per s qu a r e foot. 

Pro""r dl5tanct> in feet, «nter tn «nt~r nf I~m ... 

= 

"l lS-.SCII BE")(, STAlH'"K D. ,. ,. 
!!ill Q. ~ M .. M .. , 
O!- n •. , ... ,,,. , ... 
I' 109 . t 101 , 09 .0 '4.\ 
II 90 .1 86 .2 8'~ 3 77 .8 
I' 76.7 72.6 0112 6J.4 
13 04.0 61.7 "' .. M.7 

14 M.6 1>3.2 00.8 48 . 1 

" 48.v 46 .8 4·1. 3 41.9 
10 42. 6 "0 .8 38.' 116.8 
17 37.S 30.1 134 .G 32.6 

18 alL6 82.2 30.7 29.0 
ID 00. 2 28. ' 27.6 26.1 
20 27.3 26 2 >l.' 23.6 
'1 24.7 23.7 2'.:!. 6 21.4. 

", 2'.:!. ii 21.5 20.6 19.05 
23 20.6 19 .7 IS.8 17 .8 

" 18.9 18.1 17 .3 16.4. 
o· -" 17.4 16 .7 IG .9 Iv. 1 

,. 16. t lii.4 14.8 13.9 
27 lUI 14 .:.1 tn .7 12.9 ,. 13 .9 13.3 12.7 12.0 
23 1:1 .0 12.4 11 .8 11 .2 
iIO 12. 1 11.6 11 .1 10.a 

For load <>f JD) Itt.. per IIQllare foot. (livide the apacing given 
by t. lIaxlmllm fiber IItrain. 16.000 Ibt. per "'lure Inch. 



-

JONES a LAUGHLIN liTKEI. CO. 156 

Spaci n g of Jones &. L aughli n S teel Co.'s 

Steel Bea m s. f or Un iform L oad of 

100 Ibe. p er sq u are foot. 

Proper dl stan<>e In feet. center to center of Hearn .. 

.!: i 'II l~ lsC II U~"M , II~A\-Y SeCTIOs. 

~~l 
!!.8 Q. ' 00 ~ ~ " " . ., 
iSJ! " 

,,, ,,,. ". ". ". 
10 12'; .9 12-1 .0 120 . t 116 .2 112.2 
11 1M.7 lo-l.S 99 .2 9<1, 9"J.7 
12 68 .8 861 68 .4 SO .7 77.9 
13 75.7 73.4 71.0 68 .' 66.4 

14 M.8 63.' 01.8 511 .3 57.3 

" w. , 05.1 ~.4 51. 6 411.11 
10 50.0 48.4 46.11 45.4 4ll.S 
17 44.8 4.2. 9 41.6 40.2 "'.8 

IS 39 .G 88.' 87 . 1 33 .8 84.7 
19 33.4 8 .... " .8 3"J .2 81.1 ,. 8'J.O 31.0 30.0 21" "'., 
21 2lI.0 28.1 21 .2 26.8 25."-

22 26.4 2;;.6 24 .8 2-1.0 23.2 

" 2-1 .2 28 .4 2'J .7 21 0 21.2 
24 2"J .2 21.5 20.8 20 .2 19.5 
25 2O.G 19.8 19.2 \8.6 18.0 

26 18 .9 18.3 17.1 11.1 16. 6 
27 17 .G 17.0 16 .5 1S .9 15 .4 
28 16.3 15.8 15 .3 14 .8 14.3 

'" 15 .2 14.7 14.8 18 .8 13.3 
30 14 .2 13.8 13.3 12.0 12.5 

-

For lOAd o ( too Ib .. per squa l'e (oot, d ivide the spacing gh'"n 
by I. Mulmum tiber Itrain, 16,000 It>&. per lIq uare Inch. 



lild JONES & LA U GHLIN ST EEL CO . 

Spacing of J o n es & L a u Q: h ll n Steel Co.'s 

Steel Beams, for U n ifor m Load C!t 
100 Ibe. p e r SQuar.e foot. 

Proper distanee in feet , center to center of Beam ... 

" !.'j .. lscil R':"'~' L1GIIT S':CT1OS. .~;~ 
,.& 
:!1i<>. ~ w ro M '" '. , ,"'- ". ". ", lb •. • - <> .. 0, 
10 IO'Z.3 98.4 9U) 00.' 86 .' 
11 8Ui 8 1. 3 '78.1 'l"4. 8 71 6 
12 71.0 68.3 65.6 62 .9 1lO . , 

" 110 . , 68.2 55.9 53.6 51.2 

14 (in .~ .. ao.2 48.2 40 .2 ... , .. 
15 45 .(i 43 .. 7 42 .0 40 .8 as.v 

" 40 .0 38.4 3.., 35.4 33.' 
17 35.8 34 .0 82.7 81. B 00 .0 

IS 81.6 00.4 29 .2 2i .9 26.7 
10 28.3 27.3 20.2 25 . 1 24 .0 
20 25.6 24.0 28.6 22.6 2t.6 
21 23.2 22.3 21.4. 20 .5 19 .6 

22 21.1 20.3 19 .5 18.7 17.il 
23 19 .8 18.6 17.8 17.1 16.4 
24 17 .8 17. 1 16.4. l1i .7 Hi .O 
25 16.4 15.7 15 . 1 14 .5 IB.il 

26 15.1 14 .5 14.0 13.4. 12 • 27 14 .0 13.5 12.9 12.4 II. D 
28 13.0 12.5 12.0 11 .5 11.0 
29 12.2 11. 7 11 .3 10 .8 10 .8 
80 11.4. 10.9 10.5 10.1 0.6 

1'0. load of 200 lbs. per 8<J.ua.e foot, divide the spacing given 
by 2. ~I"x;rnurn fiber atrain . 16,(1(10 lbs. per lIQuare inch. 



JOSH:; .t I.AUGIII.IS STF:EL. CO. 1~7 

Spacing' of Jones & L aug'hlln Steel Co.'s 

Stee l Beams, for Uniform L oad of 

100 lbll. per Iquare foot. 

Proper dl'tan.,., in feet • .,.,nter to center,of Ream8 

0 
~;~ IS.lsclt 8KUI, S TASOARD. 

0-& --,!. 
" 

., .. ~ "I " Q- .. , ... ,~. ", Ib,. 

, 
" 73 .0 60 . 1 6u .2 62 .8 

" 0<'" 57 . 1 63.9 tiUl 
12 M .7 48 .0 .&5 .3 43 .6 

" 43 .2 40 . 11 38.' 37.2 

" 37.3 35.' sa . , 32.1 
Hi 32.4 30 .7 29.0 27 .9 

" !!a .5 27.0 25.5 2-1. " 
17 2,j .3 23 .9 00 -_ .... iI 2\. 7 

18 22 . . '1 21.3 W.I 1904 

" 202 19 . 1 18 . 1 1i.4 

'" 18 .3 1i .3 16 .3 \;'U" 
21 16 .6 15 .7 14 .8 14 .2 

22 15.1 14 .3 13.5 13 .0 

" 13 .8 13.1 12 .3 " 
, .. 12 . .. 12.0 11 .3 10 .9 

0-_. 11.7 11.1 10.4 10.0 

" 10 .8 10 .2 ' .7 ,., 
0-_. 10 .0 ,., 8.' 8.' 

" ' .3 8.8 8.' 8.' 
23 8.-7 8.2 7.7 7 .;) 

30 8. , 7.7 - 0 .. - 7.0 
. 

For I.,.d of IlOO Lt.. per &quare foot, divide the 8pot.~lng given 
by t. ll.,.illlum fiber .train, 18,OOOlb •. per "Iuare jn~h. 



1fJ6 JONKS & I.AU GH LIN ::iT ""I. CO. 

Spacing of Jonas & L aughlin Steel Co.'s 

Steel Beams. for U n iform Load of 

100 Ibs. par square foot. 

P roper dl~tan~ in feet. center to cente r of ~ams. . 
.s~", It-h'clt BEAM. IZ-INCII Bf;~M, ,.r Sf'ECIA1. SECTIOS. STA"'I>AKD. 

,"& 
.$ • .. " .. ~ • " "" .~;;~ 0, Ibs. ,,. lb • . ,,,. 

'" ". ". 
10 60 .3 57 .2 54.1 51.0 47 .8 40 .6 38.4 

" 4!l .O 47 .3 44.7 42.1 SO.5 33.:; 31.7 
12 41. 8 3l:l.7 37.6 35 .4 sao 28 .2 26.6 
13 35.S 33.9 32.0 80.2 28.3 24.0 2'2.7 

" 308 2l:l.2 27.6 26 .0 24.4 20.7 19 .6 
15 26.8 25,4 24 .0 22.6 21.2 18.0 17 . 1 

" 23.5 2'2.3 21.1 19.9 18.7 15 .8 Hi .O 
17 2Q.' HI.S IS.7 17 .6 16.5 14.0 13.3 

18 18.7 17 .7 16.7 15.7 14 .7 12.5 1\ .8 
10 16 .S 1(i.O 1';.0 14 . t 13 .2 11.2 10 .6 

'" 15. 1 14 .3 13 .5 12.7 11.9 10 . 1 , .. 
21 IS .7 13 .0 12.3 lUi 10.8 '.2 '.7 

22 12,4 11.8 11 .2 10 .t; ••• 8.4 7.' 
23 11.4 10 .8 10.2 ••• ' .0 7.7 7.3 
2-1 lOA ••• 9.4 · 8.8 8.3 7.' ' .6 

" ' .7 9 .2 8.7 8.2 7 .6 6 .5 ' .1 

" ' .0 8.' 8.0 7.5 7.1 0.0 5.7 
27 8.2 7.8 7.4 7.0 ' .6 5 .6 " '" 7.7 7.3 6.' 6. 0 6. , 5 .2 4D 
~9 7. 1 6.8 6.' 6. , 5.7 4 .8 4.6 

" 6.6 6.3 6.0 '.0 5.3 4.5 4 .3 

F or load of lOJ lb • . per Aquare foot. divldo the spacing gh'en 
b y 2. )[aximum fiber s trai n, 16,000 Ib9. per lI<juare inCh. 



"" -'~ . , 
'-& ;1l "'" .. , 
5..il'" 

]ONKS &, I,AUGH[,[N" STEEL CO. [00 

Spacing of Jones & L aughlin Steel Co.·s 

Steel Beams, for Uniform Load of 

100 Ib s. per square foot. 

Proj>er distance in teet, center to center ot Beams. 

IO .. IN CII BEA", 
STA1IDARD. 

II-INCIl BE"II. 
STANDARD . 

" ~ .. '" " .. ~ 

'" '" ". ". ". , ... ". " ,,,. 
----f-- -- ----

10 83.9 81.8 28.7 26.0 26.7 24 .4 22.0 20. 1 
11 28.0 2.).9 23. '7 21.5 22.1 20.1 18.2 16 .6 
12 23.5 21.7 19.9 18. 1 18.5 16.D 15.3 14 .0 
13 20.' 18.('; 17.0 15.4. 15.8 14 .4 IS.O 11.0 

14 17 .3 16.0 14 .6 13.S 18.6 12.4 11.2 10.3 
15 15.1 18.9 12.7 11.6 11.9 10 .8 • . a a. 
16 1S.2 1'~ " -.. 11.2 10 .2 10.4 9.5 a .• 7 .0 
17 11.7 10.8 9.9 0.' 0.2 a . 7. ' 7.' 

18 10.5 0.7 a.8 8 . ' 8.2 7.' '.8 6.2 
19 O. 8.7 7.0 7.2 7. 6.7 ' . 1 5.6 
W 8.(; 7.8 7.2 6.5 '.7 ' . 1 '.5 5' 21 7.7 7 . 1 65 , .. 6.1 5.(; 5.' '.6 

22 7.' 6.' , .. 5 ' 5.5 5.' 4.6 ' .2 
2<1 6' 5.0 ,.. 4 0 5.' 4.6 4 .2 3.8 
21 5.0 5.4 ••• 4.' 4 .' 4.2 3.8 3.' 
25 5. 5.' 4.6 " .. 4.3 3.9 3.5 3.2 

26 5.' 4.6 4.2 3 .8 4 .' 3.6 82 3.' 
27 4.6 4.8 3.0 3 .6 3.7 3.3 3.' 28 
28 4.3 4 ' 3.6 3.3 3. 3.1 2.8 2.6 

'" 4.' 3.7 3.4 3.1 3.2 2.D 2. ' 2.4 
so 3.8 3.5 3 .~ .- 2.9 3.' 2.7 2.4. 2.2 

For load ot m Ibs. per square toot, divIde the spaciog given 
by 2. Maximum fiber strain, IS,OOO Ib ... per square ioch. 

• 



IOU JONI>8 81 LAU{HILIN STEEl. CO. 

SpaCIng' of J one, &. L aughlin Steel Co, ' s 

SteeL Beams. for Uniform Load of 

100 lbs. pe .. ,quare foot. 

PToper dla'a""" In feet, oenter to ""ote. of ~m. 

--- --- --
00 8-INCIt BUM, 7·[IfCil BEAM, -t . STMIII ... W . 8TAl<DAIID. 8. ::: 
0- & ,!. 

2:i\( 221{ iOIt I Ii\( ., 
I " . " .!liil 

0- Ibs. Ills. lb .. ". ,,. , .. lb •. 

----'--
5 73 .2 69 .0 IH .S 00 .7 51./) 47 .8 44.' • 00 .11 47 ,0 4:i .0 42 . 1 35 .8 33.2 aO.7 
7 37.4 36" 33. 1 ilO .• 26.3 " .4 2'2.5 
8 28.6 27.0 2;"U 23.7 20 . 1 18.7 17.2 

• 22.6 21.3 20 .0 IS.7 15.0 14.8 ]3 .6 
10 18 .S 17 .3 10 .2 lii.2 12 .0 12.0 Il.O 
11 \(U 14 .3 13.4 12.u 10 .6 ••• '.1 
I2 12 .7 12 .0 11.3 10 .(1 8.' 8,3 7.7 

" 10 .8 10 .2 .. , ' .0 7.0 7. 1 '.5 
14 ••• 8.8 8.' 7.7 ••• '.1 G.6 

" 8.1 " " ' .' -, ' .- ' .7 5.7 G.3 4. ' 
16 7.1 ' .7 ' .3 5,9 5.0 4.7 4.' 

17 ' .8 ' .0 , .. '5 .2 4 .' 4.1 '.8 
18 5.' ••• 6,0 4 ,7 4.0 3.7 3.4 
16 '.1 4.8 4 .' 4.2 .. , ••• ' . 1 ,. 4.' 4.' 4.0 ' .8 ' .2 ' .0 2.8 

21 4 ., S .• 8.7 ' .4 2.0 2.7 21> 
2'2 '.8 '.0 3.3 ' .1 2.7 2.5 2.3 

P'o.looo d of m lbt.. per ~".re foot, dl .. lde the .padng gh· .. n 
Or < )1 .,,;n1llln fiber .lr.I", le,ooo Ibl pcr "I""'"' iueb. 

, 



JONES'" LAUGHLIN ST IO; L CO. 161 

SOaCln&, of J ones & Laullhll n Steel Co. ' s 

Steel Beams. for U niform Load 0' 
J 00 IbS. oe r SQ u a r e toot . 

I'roper dl~I"'nce in feet. ""nler 10 ce" lor or ileArn!!. 

•• is- l sCIi ilEAW. II-IIfCII 8I':AH • . - t 01 
~ ~ t: 

STASOA"I>. STASOA"O. 
•• !! Q. 

'" Uv. "K "v. .. , ". ' v. O.!! .. , ... ,"'- ". ", .. ". ". 
, 37.2 34 . 1 81.0 2J.0 28.2 20.' , :1.;.9 23.7 21.5 18 .0 16 . 1 14.8 
7 10.0 17.4 15 .8 13 .2 11 .9 10.5 
8 lUi 13 .3 12.1 10 . 1 ' . 1 8.' , l Ui HUi 0.5 8.0 7.2 0 '-

10 9.3 8.1i 7.7 6.1i 6.8 6.2 
II 7.7 7.1 -OA 6.3 4.8 4.3 
12 6.5 5.9 5.4 4.5 ' .0 3.6 

13 5.4 6.0 4.6 3 .8 8.- 8 .0 
14 4.8 4.' ••• 3.8 80 2. ' 
1;; ' . 1 3.8 3.4 2.9 2.6 2.3 
10 3.' 3.3 3.0 2.5 2.3 2.0 

17 3.2 2.9 2.7 2.2 2.0 1.8 
18 2.9 2.6 2,4 2.0 1.8 I.' 19 2.' 2.4 2 . 1 1.8 I., I.' 
" 2.3 2. 1 1.9 1.6 1.4 1.3 

21 2.1 1.9 .8 1.0 1.3 I 2 
22 I.' 1.8 .6 1.8 I " .. 1.1 

Por Io..d of m lin. per "'Iua,.., foot, divide tho apado&" given ", lla"lmum fiber strain. 16.000 lb .. per -auare Incb. 



IIi:l JONKS'" ]. AUGIII.IN STHKL co. 

Spacing of Jones &. L aughlin Steel Co.'s 

Steel Beams, for Uniform Load of 

1 00 Ibs . per sQuare foot. 

Proper distan"" in f~et, ""nter to center of Bellms. 

.:: ~-.l 4 _I1>CII ll~: ">I, 8-II<CII R>:,. .. , 

"r S-r,.1<I)ANI). S-r,.1<I)AKI). 

0"& 
.~" " I '" '" " '" i5~:i '"" '" ,,. ,,. Ibs. ,., ,,. lbs, Ib$, -=-- - - --- ------, 15.2 14.4 13.6 12.7 8.3 7.7 7.0 

0 10.6 10 0 0.4 88 5.8 {i.3 4.9 
7 7.8 7.3 6.9 6.5 4.3 46 3.' 
8 15,9 5.' 5.3 6.0 3.2 3.0 2.7 

9 4.7 4.4 4.2 3.0 2.6 2.4 2.2 
10 3.8 3G 3.4 3.2 2.1 1.0 1.8 
It 3.1 3.0 2.8 2.6 1.7 1.0 1.15 
12 2.6 2.5 2.3 2 ., 1.4 1.3 12 

to 2,2 2.1 2.0 1.9 1.2 I.t 1.0 
14 1.9 1.8 1.7 1.6 I.t 1.0 0.0 

" 1.7 1.0 1.5 14 09 09 0.8 
to I.G 1.4 1 .3 1 .2 

t7 1.3 1 2 1.2 t.t 
18 1 .2 I. 1 1.0 1.0 
to I.t 1 .0 0.0 0.8 

For toad of ~ lb~. p<:'r oquare foot, divide the spaclng given 
by 2. Maximum fiber strain, 16,000 lbs. per Square inch. 
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I"" JO~~;S '" LAUGHLIN STEEL CO. 

C e neral F o rmu las o n t h e Flex u re or Ileams 
ot a n y Cross-Section . 

LeI A = area of section, in !;(Juare inches. 
I = length of slXln, in inches. 

W = lood, uniformly distributed, in Ibs. 
M = bendi ng moment, in inch.I!>s. 
h = height of cross-section, out to out, in inches. 
D = distance of center or gravity of section, (rom 

top or from bottom, in inches. 
5 = strain per square inch in extreme fibers of bt!am, 

either top or bottom, in lbs., according as n 
relates to distance from top or from bottom of 
section. 

o = maximum deflection, in inches. 
I = moment of inertia of sect ion, neut ral axis 

through center of gro,\·ity. 
I = moment of inertia of sectlon. neutral axis paral- .. 

lei to above, but not through center of gra\·ity. 
c1 = distnnce betwflCn these neutral axes. 
R = section factor. 
r = radins of gyration, in inches. 

E = modulus of elasticity <:or wrought iron, assume 
27,000,000, for steel, .. 9,000,0(0). 

Then: R=_ '_ 
n 

M=- '- '- =sR 
n 

lin M 
s::- '- =- R 

\\' 81;1 8s R =--r;--=- l-
Win WI s=- ,-,-=sr 

T'= I +Ad' 
D- Ii WI' for beam supported at ooth ends and 

-3S4 E I uDifonnly loaded. 
D-~ for beam supponed at both ends and 

- 48 EI loaded with a single lood P at middle. 
D- WI' for \)eamfixedatonecndaoounsupport. 
-~ ed at the other and unifonnly looded. 

Pl' for beam fixed a t one end and unsup­
D=:rEr ported at the olher , nn(I loa.ded with a 

. single load P III the latter end 
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Bending M oments and Deflection. of Beams under 
Various Systems of Loading". 

W .. totalloood. 
1 _ len¥th o r beam. 

"\ Hearn tlxed lit One end 
oade<l R! the other. , ----1 

"., rr- (;b 
Sarflload_~thllt 'given In abies. 
lIax;n'um bendl llK moment at 

poInt of auppon .. WI. 

--~-
I ",moment or Inert;a. 

I;·", moduh .. of elasticity. 

(2) ~' .. n tlx,"" at One end, .. nd 
unlforml)' loade<l. 

-., _ _ W~M'"'""""'~"~J: r" . ,i~· .. {H. k 

lola xlmllm &hear at poInt of sup­
pon= W. WI" 

~tlectJonmJh? I,: EE~~~~~:?;;-,;;;;;;;;;; (I, )Wan, . uppone<l fit both end ... 
.Ingle load in tbl middle. 

s .. re load", thAt gIven ;n tlblu 

" XSill> 
Maximum ~~I;g moment uno. 

derloAd",-,_ 

Maximum . hC'ar: It 8uppon near 
Wt> W" 

II '" , ; at other aupporl", _, 

"'""In,um dellection_ ,'''",CO, 
W.t> (z / "'1, ,.} II ) 11£11 I .j ll ,.. 

Safe lood",that given ;n tablea , 
X,. 

~Iaximum bend ing moment be_ 
tween 100da .. }( 11' 11. 

lIaximum .hear between lOAd 
and ne.rer ... ppon= " W. 

w. 
~r"". Oellect. - #r" /(.}I' - ..... ). 

-
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V a lue s Of M o m e n t. o r Ine rtia . 

== 

I , axis X- X 
"<11- 1 (A '_/' ) 

" 12---

00 (d-A)+I"+ r (o'-t') 
I , axis V-V- 4 __ _ 

12 

'111 
x-~. ] 

L_ ... ~ It_I _....:. -;t~, ____ B_'_t_"_'_~_'_~:,'_1 
----

!J t/1 __ I_(h ' - I') 

I, axis X-X ----0;';.'---. I:! 

1<-1 
Battcr= r = 2 (toft 

X

l d,'"';U' fx __ 1_' ~_iS'_ X_' -_X' _ _ '_'~"~+~«C'~/_-'~):~-(--;;h--/~~(~'--/OC)' ,f" + (.1-/) I' I, axisY_Y 
12 

»="/'+1 (d l
-/") 

2 (1I 1+6f) 

llt
T I , axis X-X on"+/(II-If)I-{6-I)(n-I)", 

I I for uneven and c\'cn an:I($. 
L r _ I, axis V- V 1/""+1(6-1/) 1-(11-1)(11'-1)" 

- .S " for uncvon angles. 

• 

211'-2(,,-I) ' +/[6-{!!II-~)]I , 
I I,axis U-U ~ 

'" ' for even angles. 
)00",<1 11=' (2h+6) +,401 fOT uneven and 

2 (h+6) ' e\'en angles. 
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V alue8 ot Momen18 of Inertla---Contlnued. 

; ... Moment of InertIa. 

Sections 

N- .\Ioment of Itcclstao«l. 

R 

,., .-ill 
For aJlis X- X 6,t· 

12 
~_ ~J }<'Ofaxis y_\,=6:' 

- I------~--,'---

~
-' "(AI-A,') 6(A'-A~ 

~ X"" 12 G! 

_fz~-:t -1 _____ '_h_'_;'_,'_h_'_'",, __ I_'-_·-_'-::_,_h_'_' 

'k'\::p] F . X X ;;' ....... or aXIs. -. =""'iiif 

x ~-;r 
'-.J.-l 

• 'V,,"AI For aXIs - =-,-,-
. 6A' 

Mm'=-2-1 

x~··~}·-I ______ ·_·_(_d_'_~_I_'_·) ________ I_·_(_d_'_"_I_'_') ~ - (1·1-- - ItJI/ . 

ro 
" h-

" h 
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173 JON ~;S & LAUOHLIN ST1.;EL CO. 

ANOLES. 

Pro p e rties o r J o n es & L a ughl in S t eel C o.'s 

AnKl es , w ith E Qual L e g s . 

No I""be.. ]" lbo. Sq. 1,,_ In. • 
-
'\';"1 8 X 8 
Al 1) ~& 

A:?l r; X5 

A2 4 X ~ 

A8 3~:-:8}o1 

A.~ SJ(?,: IU 

A4 8 X 3 

A.~ 2Y.?,:: 2J. 

A5 2}!;:-: ~l( 

/\2-1 2}(:-: 2;( 

A6 2 Xl! 

A7 1Y.1': IV. 

~~ I" 1': ,,, 
,\9 t.l{:-:l){ 

iI:!O X I 
/\11 y.~~. 

--1----1--
~ \l6.4 7.'1lI t.1Q -48.113 

lji M,lI 15.73 2. 11 !li'.!li' 
,.ro 
:ut u. 
1.\"13 

Ui/j ,.'" 
'.M 
1.17 

'l. 17.2 6.06 1.00 17.68 
fa 33.1 9. 71 1.92 8I.11! 

Ii 11.S 

~ ~-~ 
Yo 18.6 . .. 
V. 17.0 
Ii 7.8 
Yo 14.7 

3.~ 1.37 
6.~ 1.52 
V!6 1.14 
!J.41 1.27 

1.48 1.01 
5.00 1.15 
lUll O.Q5 
4.i;I!I I.OS 

l( 4.~ 1.45 O.Sl 

•

'" 12.20 8.1:16 0.98 
)( 4.5 1.32 0.18 

8.5 VlO 0.87 

••• 
" ao 
as 

" " 
" " 
" " " 
" ., 
" ., as 

1.111 (/,7\! 
2.23 0.81 
1.06 0.66 
2.00 0.71 

0.00 ,ro 
.'" "M 
021 
O.'H 
0.17 .." 

." 
1U4 
.~ 
'.M 
,~ 

'.n .n 

2.22 I.M 1.03 
4062 1.39 Q!i19 
1.i\2 \.I!-j G.!'I 
2.81 I.U 0.76 

1.\5 1.01 
2.00 0.1111 
0.99 0.99 
Ul6 0.19 

,n 
'M 0.00 
'.M '" 1.21 

,~ 

0.$8 O.QiI [HI 
1.110 0.84 0.56 

'" '" 
0.48 O~ I 0,156 
o.gg o.!KI o,~ 

0::0 

'" '" .~ 
'" 0.1>1 ,,, 
." 

IUO 0.7!I 
0-711 0.7'2 
0.32 0-61.1 
o.:.s 0.64 

o.l~ 0.67 
0010 0 L7 
0.11 o.~7 
0.30 0.018 

0.083 0.""" 0.48 
0.191 0.191 0.42 
o.OH ~-2t o.8f! 
o.tm 0."", 0.00 

0.022 (H'Rl 0.30 
0.(12') 0.0-12 0.2!I 
01)0 0 OJ. o.>.':l 
OJI12 0.021 o.~l 

O.~I ,. 
,~ .. " 
0." ." 
"" .. '" 
'" ,~ ... , 
'" 
"" 0.19 
0.1r. 
0.11 



JON~S &; LAUGHLIN ST~E L CO. IN 

Be nt Channel" In Fl oor s. 

T be bent """nn,,1 """,,"10'" abown below are uled for Aoon of 
" ridguand IInproof buildings a. abow ... 

The followl .. I\' tablu give weight per lineal foot of each sec. 
I;on. com.-d of Iwo "ha"n"la and ono splice pial". tbo weighl 
pet Iquar" ' 001 o f Hoor surfa.,., for different Ib" and weight of 
"hannel ... lhe Mellon factor for .. idth "A," and th" oaf. I_d per 
r.JUR,,, foot for splln. of <.Liffennt length., u .. lng llbo. Itreos.ses of 
I \"OO)lnd 1000001b", 

Properties o t Section. 

r[II}:lb . (;'[IO~lb 1I'(8Ib·I~·(IIIb. 5"[II"lb. 

Thick"eM "' .pU"" 

we~i:~~;ii~"i'iQ.Oi. .. . - Il~;" .. [5 1lri.:'!I 1l':'.11 ..... 
We.ght per~ foot ... ".~ ".(\1 2-1.811 au" ~., 

SlOctio n fll" Or for 
width .. " ........ , .~ 1\. 17 .. ~ ... , 3.11 

A=> ................... 11ft" IO}f "jf .~- 'N u"' .. .................. , - .. - . - . - .. -
Sate Load In Pounds per .quare t oot o f Floor, 

for Spans of Different Lenllth". 

,'I '''0- II • ".~ 15' "hao: II ~. "han_ (I' chan_ 
Span oel i\: lb. ne110" Ib. nellilb. nell Lb. nelll" lb. 

F~I. I 1m)) 'lIOO)lliOOii I '~~I~~ I,!~ !\~I'tOOO 16W\I Lbo. I.... lb.. lbo. I .... Lbo. IIH.. IbL Lbo. IbL 
- ,- --;;;- "iit¥i ~I 2iiSS 1036 ~ 17-10 I. "i:tii ~ 

1\ II16L !It II 1~ n.J IlIMt 11"95 10 l(\tl ~ 1297 
T I~I 1628 100'1 13:17 !I9Q 1319 888 11"4 715 903 
8 116(; l ZI7 8';1 1161 '1M 1011 G80 11m 1147 T:!O • "" ... "" D17 ... M '" ". = .~ 

" '" M '"' ,« •• '" '" ... •• .. , 
" '" "" ~, ... ... '" ... .~ .., 

'" " 41 ~ "" "" ... .. ... .. .. ., '" " '" .. ... .., "" .. ~, ... .. '" .. "" ." '" '" ~, ... .. ... ,~ '" " ... ... •• '" ., ." ,. 
'" ,~ .. 

" '" ... '" ~, ." '" "" "" ,r, ,~ 

Saf" lo&d. gh'en I .. chlde ' .... dght of Metlon. 
WNht per lineal and per Iqua,e root in"llldei wer,ht of 

spite. prate altd rl .. eta, 



IA) JONES & J.Al:vHI.IN S TEI·:J. l.:0. 

GIRDERS. 
Safe J',.oad, ill Tons ot 2,000 Ibs .• 

UnIformly Dl8trlbuted. for B ox Girders Composed 
of Two 10' Beams and Two 12 x W Plate s. 

I ~ 
13 
14 
15 
16 
17 
18 
I. 
'" 2L 

" 23 

" 25 
26 
27 
28 

" '" " B2 ,. 
5' 
SJ 
SO 
57 
38 

2.'Iib&. I>cr foot. 

32.5 
30.0 
27. I) 
20.0 
2-l.4 
22.1) 
21.7 
20.5 
19.5 
18.6 
17.8 
17.0 
1{1.3 
15 .6 
15.0 
14.4-
13.1) 
13.4 
13.0 
12.6 
12.2 
11.8 
11.5 
11. 1 
10.8 
10.5 
10.3 

1114 
1200 
12!)9 
1392 
lois.:; 
l[jiS 
1670 
17G3 
185<1 
19.19 
20-!2 
21M 
2227 
2320 
2413 
'506 
2(1)8 
2691 
2i84 
28i7 
29,0 
3002 
3155 
3248 

"'" 8434 
8.3~6 

1.00 
1. 44 
1. 3·\ 
1. 2':; 
1.17 
1.10 
1.0-1 
O.OS 
0.1):) 
0.89 
O.s.:; 
0.81 
0.78 
0.75 
0.72 
0.69 
0.67 
0.04 
0.62 
0.00 
0.08 
O.Gi 
0.5.) 
O.ihl 
0.G2 
O.Gl 
0.49 

2.:15 
2.17 
2.01 
1.88 
1,';'0 
1.66 
I. G7 
1,48 
1,41 
1.34 
1.28 
1. 23 
1. 17 
1.13 
1.08 
1.04 
1. 01 
0.97 
O.9.l 
0.111 
0.88 
0.8.5 
O.sa 
0.81 
0.78 
0.70 
0.74 

~l~lI:W 

Steel !'t"te &. 

120 
130 
140 
150 
100 
170 
180 
190 
'00 
210 
220 
230 
2-10 
2,jQ 

'00 
270 
280 
m 
800 
810 
320 
",0 
3·10 
SJO 
BOO 
3-;0 
880 

61 
66 
71 
77 
82 
87 
92 
07 

102 
107 
112 
111 
122 
128 
133 
138 
143 
148 

"" 108 
Ina 
168 
173 
1.1) 
184 
' SO 
19·\ 

AOOveYaluH''''' hu.d on "'~""'u" fob<, . ".;ftof 13.(I(I(Ilbo . 1><' 'Q.;ft"If 
ave< ~oI •• <k<I"" •• d. W cl&"h •• .,.,.. .. pond '0 J.,..;.h • • con. or '0 u .. ,« of 1Iu<"C" 



Jo~a:s It LAC GII LIS" Sl'F. E L CO. 181 

CIRDER$. 
Sale I.oa4, la Tons 

G3 .0 
48.9 

40 .9 45."- 2.88 
l' 81U 1GB' 0 .8]6 42."- 2.69 
16 Sli .7 18112 0.200 SD.7 2.Ci2 
17 "' •• 10 1 '~ 0.2.0 87.4 2 .37 
18 31 .8 2027 0 . .263 3;).3 2.24 
10 30. j .139 0 .2-10 113.' ,.." 1.22 2 . 12 

'''' 211 •• 22;;:3 0 .231 :11. 8 2.;1)2 1.10 2 .0"1 
21 27 .2 23G.."i 0 . .22;; SO .3 2722 1.11 1.00 
2'J ,. .0 2477 0.215 28 .' 2851 1.00 1.83 
2!J ,.. •• 2:;00 0.200 27.6 2081 1.01 1. 7~ ,.. 23 .8 270"3 0.197 26 .5 8110 0 .97 I.GB 

" " •• " 15 0 . 189 2;; .4. 82-1.0 0.03 1.61 
20 22 .0 2D28 0 .182 24.4 3370 0 .89 1.55 
0-•• 21 ., SOlO 0 . 175 23 .5 8'" 0.80 1.49 
28 39 .4 811">3 O. ]69 22 .7 8629 0.83 1.44 
29 19 .7 826;; 0 .163 21.9 3758 0.80 1.39 
SO IfL 1 8378 0.158 21.2 388S 0 .77 1.34 
81 1t/.4 3101 0.153 20 .5 40lS 0 .75 1.30 
32 17 .8 SOOO 0.148 Hl.9 4147 0 .73 1.26 
ll3 17 .3 8716 0 .143 111 .3 4277 0 .70 1.22 
81 W .8 3828 0 . 139 18. 7 4100 0.l1i1 1. ]9 
3.; 16 . :1 80H 0 . 1s.:; 18. 2 4336 0.06 l.Hi 

'"' 15 .9 40,;, O. ]31 ]7 .7 <0" 0.65 1.12 
. 128 li .2 4'D'; 0.113 1.09 

492.'i 0 .61 1.06 



CIRDERS. 
Slife Load, III TOIlIf of .,000 Iblf., 

Unlform]y Dlstrlbu.ted. for Box Clrdar Composed 
of Two IS' Stael Bellmsllnd T wo ]4x ~f Stee l Platell. 

6~ . 81" _e~ 

ii ~!II'-~ i! H II' 1 i~ n 
0'" ";" ~ ,=: .~ .• _"~, ~.!: 0>; <Jl .. S ~, 

, . ~"-:o-lI-:;,;=-r""=r,,,,,o-,fOC- ~ • =i---;-;;-~'" '.J: .. ':" ~.'" ""I: 0" Z·t:S.!:~ '2. 1=100 .!:.s~ ~ .. ;:;.Ia~; fJ 
8.1 ~~<3 G~ "il~E ~"']i5 i3~ .. -g~5r.;~ .... -.; .;; 
" ,<v ... ... " ,;;"" " ...... = L~",,:l.~.E':;!l~;; 
!! ... .so ;:8, <lJ8,.=a: =;: ;a ~r~.!·",:,~~:j,~:."'-.!! ~ .. ..: "'" s .. ~'O ~ ~s:. .. _ _ _--..::"" 
0; =,,~ ...... "" .. "' '"::'> -.;-= .. :I "" ",," I Ul~'; _. __ ~.2~ _OO_t_·;_ ~ <.3:; <.3_ <: b 
12 70.6 1746 0.486 00.2 2178 2.47 4.20 72 
13 70.7 1891 0.449 83.2 2359 2.28 3.87 78 
14- M .7 2037 0.417 77.3 2.'>41 2.11 3.00 84 
Iii 61.3 2182 0.389 72.1 2722 1.97 3.36 90 
16 57.5 2J28 0.365 61.6 2904 1.8;; 8.15 9(j 
]7 M.l 2473 0.343 63.6 3085 1.74- 2.00 102 
18 6Ll 2619 0.324 GO.I 3261 1.64 2.80 108 
to 48.4 2764 0.301 56.0 3448 1.56 2.65 114 
20 46.0 2910 0.29'J M.l 3630 1.48 2.52 120 
21 43.8 8055 0.278 61.6 3811 1.41 2.40 126 
22 41.8 8201 0.265 49 .2 3993 1.34 2.29 132 
23 40.0 8346 0.2.j3 47.0 4174. 1.29 2.19 138 
24 38.3 8492 0.243 45.1 4356 1.23 2.10 1« 
2;; 86.8 0037 0.233 48.8 4Ga1 1.18 2.01 lao 
26 85.4 3783 0.224 41.6 4719 1.14 1.0·l 156 
27 34.1 3928 0.216 40.1 4900 1.10 1.86 162 
28 82.8 4074- 0.208 88.6 ~ 1.00 1.80 168 
29 81.7 42HI 0.201 87.3 6263 1.02 1.74 174 
SO 30.7 4365 0. 195 86.1 6445 0.99 1.68 180 
81 29 .7 4.510 0.180 34. .9 5620 0.1).3 1.62 186 
3',) 28.7 4(150 0.18".) 83.8 5S08 0.92 1.57 192 
83 27 .9 4801 0.177 32.8 6989 0.90 1.52 HIS 
34 27.0 4941 <1.172 31.8 6171 0.87 1.48 204 
35 26.3 M02 0.167 80.9 G352 0 .84. 1.44 210 
36 2:>.(; /)238 0.]62 80.0 6584 0.82 1.40 216 
37 2-1.9 5383 0.158 29.2 6715 0.80 1.36 222 
88 2-1.2 6,,29 0 .1!H 28 .5 6897 0 .78 1.88 228 



JOl'ES"" L A t: G JlL I N STE ~:L co. lR3 

- o!~ , '8 , , 
5- • ~~~ ~;;; 5_ 
2 · •• • K !:ol: a ." . ' ~l ~. 

~ .. _ . .I, .1- .I - • e- • 

31&l 
15 3300 
16 3(116 
17 354' 
!8 <008 

" 83 . ' 4294. 77 ,6 3724 
2. 79 ,8 4::i20 73.S S92() 
21 7;' .5 4746 70 .2 4116 
n 72.1 4972 67.0 4312 I.M 
23 69.0 5198 'U 450S 1. 47 
24 GO . 1 542-l 61.5 4i04. 1 .41 
25 63 .;; "'" ;;9.0 4000 1.30 
26 61.0 5Si(l 2.51 56.7 5096 I. .. va 
27 1;8.8 6102 2.41 54 .6 5292 1.26 2 . 41 
28 006 6328 2.38 52. 7 5488 1.21 2 .33 
2D M .7 6uM o 0-

~ . ~a 50 .0 ,OS< 1.17 2 .25 
36 52 .9 (1780 2.17 49 .2 088. 1.13 2 . !7 
3! lil. 8 ,"00 2.10 47. 6 6076 1.10 2 . 10 
82 49 .6 7232 2.1>1 46 . 1 G272 1.00 2.04 
33 48. 1 7458 1.98 41.7 ,,,. 1. 03 1. 98 
34 46 .7 7984 Ur3 43A 006< 1.00 1. 92 
8;) 45 .3 79 10 1.30 42 .1 - .97 1.80 
86 44 . 1 81 36 1. 81 41.0 70.'i6 ." 1 .81 

8362 1. 76 39 .9 7252 .02 I ,76 
.>88 1. 72 "" .. 7.j.jS .90 1 .72 , 

I 

[ 
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161 JOXES & l.At:(lIlLl!>' STEEL CO. 

GIRDERS. 
SlIf .. LOlllI, I .. TO il s of 2,000 Jbs., 

Uniformly Distributed . for Box Clrder Composed 
otTwo20'Steei BeamsandTwo lex ¥.' Steel Plates. 

~ . nu 
~. 1" = 

i,' i HITr 1 ~'~ H ITt 1 ;~ ~j 
.:; <n.o 01" cr.':; ..It: to 

~.S ~i <il ~a Vi ] ~ 
ii!1t 11<".. .." .. I'" to>" .. "'" ~ ;;.~ t:-t !:.5~ ~. ~.5"fo ~~'O £5" -E . ~k;, ~~';; ".<:. .... ."" _" _ ... _ '~",: ",'f _," _",'': . ..::l~: !. .. 
t:1l "'.:!i5 0'" .!ll;E~,",,,,~ "".:!i5 0'" .!,,~E~t;"";'4i.!: 
" '!I v __ ~ "" ~ ~",,!! ~u ...... 0:: ~" '"Iii,,"" ~ 
'. j.E~ zo '-'loE;:::: .• '.--:o . .!! ~5~ 0" ",oE~:I)_"'~ S _ '" 0,,", 0 ¥- - ... 8. 0"", 0,2::::- S" 
... .!,,;.<:..<:. .. - ' .. ~.E"" .!.r.<:. to> .. -.'O~.~~",I:: o ~"t< .~.5 ." ... oli .... "ct< .,.5 ", .. ~ .. .. ,.' 

<no'o OJ ","t Oc <no'" - ",0 0 
~ ~ !S ..:-- .J:.! s:: --:- t; .::-... --: 

12 !07.1i 29":?:J 3.24. 6.02 148.7256' 0.647 6.12 82 
13 IM.73167 2.9IJ v.G6 137.3 ~~'!J 0.G97 u.U5 88 
14. 143 .6341 2.78 G.t6 127.(i ~~~ O.(i(i:} u.2:i D5 
1(i 134.03654 2.M 4.81 119.0 32()'l 0.G18 4.00 10'2 
16 12;;.7889 2.4tl 4.M 111.~ 341 0.48;) 4 .59 109 
17 118.34141 2.28 4.2;; 105.036310.4.';7 4 .32 116 
18 il1.74as.:; 2.16 4.01 99.1 384G 0.43'2 4.08 122 
19 105 .8 ~~~ 2.().:; 3.80 93.940580.400 3.86 129 
20 100 .1i 4872 1.94. 3.61 89.24.2720.388 3.67 100 
21 U5 .7 G1I6 1.8;; 3.44 85. 44860.870 3.M 143 
2'2 91.4 5~9 1.77 3.28 81.14(91) 0.853 8.34 1:;0 
23 87.45603 1.69 8.14 77.649130.8383.19 100 
24 83.85846 1.62 8.01 74.4 51::!6 0.3'2..1 3.00 163 
25 80A GOOO 1.55 2.89 71.4 GiWO 0.311 2.9-l 170 
26 77 .3 6334 1.50 2.78 68. 55540.299 2.82 171 
27 7-4.5 fir;77 1.44 2.68 66.157670.288 2.72 184-
~8 71.86821 1. 31) 2.58 63.759810.277 2.62 190 
21) (1) .37004 1.34 2.49 61Ji 6194 0.268 2.G3 197 
80 67 .07308 1.80 2Al GU." 6408 0.2.'j9 2A5 204. 
81 64. 87G52 1.25 2.33 57.666220.251 2.37 2 11 
82 62.8 nov 1.21 2.26 05.8 (i83;j 0.243 2.29 218 
33 60 .98039].18 2.19 04.17049 0.231i 2.22 22·1 
M G9.18282 1.14 2.12 62.072620.228 2.16231 
85 57.48526 L it 2.00 G1.0 7476 0.222 2.10 288 
86 65.88770 1.08 2.01 49 .67690 0.216 2.0.:, ~(j 
37 M.S 9013 1.05 1.95 48.27003 0.210 1.1)8 252 
38 52.90'2;;61.03 1 .00 47.08117 0.2O-l 1.932M} 

~bov~ .. 1"c •• ",bA .. donm .. iJ""m~""" .,r:tin of 1~.OOO It:.<. 1"""'1. ln~ II' 
, I"" holcod<1iu<lcd. 'I "~k"_"'I">"d h' le~h., <"'et 10 «nt .. of .... ,""", •. 
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STEEL PLATE CIRDERS. 
Safe L oads In Tons. UnIforml y DIstributed. 

; t 01 01 
f. I ~ .. I,'!l ? " 
~ ii, £~~ :,1,: £~~ .~ • D.. D .. 
~ • l ., ~ :s: : tI c ;..: , ,I! ~-x :1 ~~x 
" "~I :r..~~.' . ~Ioo:r.. 
~ . x "" : x ...... 

"I_~~~·~· ~ .. ~h~X~x~II~~~~~h;X~X~ <.>tI ~_ ~ ~ ~ ~ ~:., 

~~ "- ~ . -'" , -" ",,_ 01 ".:oI~.:n: .. "" 1.!.,,0I,c'::l!0I 

-,' -.O_c~ .. o~ i.::~~ ,,~~]~ oo_~ 1 3·5~; '~=ei~ 

j 
o 

~ _ o::~- "" .. <.>- ._.c.; L5:':'!!"i3. ~ "'~"i>. 
.,j~~ "'.S ~ .. .-:~ ';~:SCl ';5~ t= 1$ .. 5 0 .::~5" 
j;" ~:: ;'~.5~$t.5~ ~;.~ ~ .. t ""::·=~It;.;i:' 
.'_"";;' ~"E t""l~ t:g:t~ ;il'_"" ::::E'_ t~.S.l! F.'~ 
.. ;;. .=] tOO g~tOO ~ .. c,g fOO l:i~fOO 

_ '11 <.> ~ _" _<:><.> 

20 81.18 1.G2 4 .00 .0;; 91.71 1.';"0 4.40 .05 
21 77.32 1.69 a.so .().'j 81.34 1.77 4 .M .0;; 
22 73.80 1.76 3.63 .06 83.37 1.8-1 4,00 ,06 
23 ';"O.GO 1.8(1 3.47 .06 79.74 1.9;> 8.83 .06 
24 67.66 1.93 8.32 .06 70.42 2.<r~ 11.67 .00 
2;; 6-L9;j 2.01 3.HI .06 73.36 2,09 8.[02 .00 
26 62.45 2.07 3,07 .07 70. 5-l 2,17 8.39 .07 
27 00.14 2.14 2.00 .07 67.9a 2.24 8.26 .07 
28 [;7.99 2.21 2.8-1 .07 1hl.5O 2.B1 B.15 .01 
29 55.99 2.31 2.7(1 .07 G3.Z:i 2.42 3 .0:1 .07 
30 54.12 2.38 2.® .08 61.14 2.40 2.04 .08 
81 i'.i2.SS 2..4" 2.57 .08 59.16 2.00 2.8;; .08 
82 :".0.74 2.52 2.50 .08 57.aZ 2.0-1 2.7ii .08 
B3 49. 20 2.59 2.42 .08 oo.ro8 2.71 2.67 .08 
Sol 017.76 2.00 2.34 .0Il :'m, 9.t 2.7S 2.!'i!} .09 
55 ,10 .39 2.73 2.28 .0Il ;';2.40 2.8,'; 2.52 ,09 
30 45.10 2.83 2.22 .00 r.o.9;; 2.00 2.4;'; .09 
37 '13.88 2.00 2.16 .00 49 .. ';1 3.0:1 2.:lS .09 
88 ,12.73 2.91 2.10 , 10 48.~1 S.l1 2.3l ,1 0 
S9 41.63 B.O-t 2.O:i .10 4i.O:J S. IS 2.~."i .1 0 
40 4.0.59 a.u 2.00 .10 4.5.8;; a.2S 2.~1 .10 

The abo,·e "aluu are founded on the moments of Inertia of 
the o;ectlons usinl!; a maximum fiber atnlln of 18,000 Ibs. per !"l"Are 
Inch for .teel ; U' rivet holeR In both t1angeA deducted. WeIghts 
of girders correspond to lengths center to celltel of bearinga and 
Includ .. rive t heads. . t!lleners and t1l1erL 
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2Q 

" 22 
23 

'" " 26 
27 
OS 

" " " " S3 
84 
85 
86 
37 
88 

"' 40 

, STEEL PLATE GmD£RS. 
Safe Loads In Tons, Uni formly Distributed. 

= , 
j 
:, 
x 
• x 
• 

4 .80 .05 6.71 .00 
4 .58 .0;; "i;~:;i8129; 16.39 .00 4 .37 .00 II 6 .09 .07 
4.18 .00 6.83 .01 
4. 01 ,06 ~.58 .07 
8.83 .06 IUO .07 
8.70 .01 0.16 .08 
3.50 .07 4.97 .08 
8.43 .07 4 .78 .OS 
3.3t .07 4.63 .09 
8.21 .OS 4.48 .09 
3.10 .OS 4 .32 .09 
8.00 .08 4.20 .10 
2.91 .08 4.07 .10 
2.83 .09 8.04 .10 
2.'ifi .00 B.SS ,]0 
2.60 .09 3.73 .11 
2.59 ,09 8 .62 .11 
2.52 .10 3.a::! .11 
2.47.10 CUI SAS .12 
2.40.10 5.23 8.85 ,12 

The above values are founded on the moments of in.-rtta 01 
the sections usiuR It maximum fiber strain of 13,000 1bA. pe r !'<l.uar" 
Inch for ateel ; U' rl\'et holes in both flanges deducted. We'ghts 
of girders corre~pond to length~ .,.,ute r to «nler of beBrinpand 
inClude rivet head~ • • tilfener$ and filler ... 
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STEEL BOX GIRDERS. 

Safe Loads In Ton s . Uniformly Distributed. 

" t .. '" .. 

~ £ ~ £ £ f 
... :.~ .... ;~ 
~ ~ x • " ;;:; ~ :i: X 

~ ~ ~ ~:~ ~. X ~ X X x X 

~i l ~~~~~~~~·~~~I~~::~~·~·~~,-OX I_ :-= .,; :::I .c,:,:1 .,; :::I ..... 
",,~ "' ... " '" ........ 05 "... .! ..... "'.;,.5: .. 
E -;,;0 o£ l=~~o;=ei~ 1l':! .... 0:: I·!l.ll~·ii:e.i~ 
!I .!l.o:,,: cj,.!:!-." ~ ... $!~ ._.<:..: °3 c:...!:!* ~ .. !:!-!I ·W ..... " -"'" c0"5; ·te ... .o:c _ .... .oa; ,,0.<:"" 
c ""i>'" ~.:: X .... ~ - ..... ~ ""ii"'" ~- It .... ~- ...... :. , ~~a ..... ,01.25" £~!lc :.~!: 'ii': .. ..::5 c ~t.=" 
.. .:lw :..'" ""'!' ",01 .:l,.tiJ :>oil 1::"'0' ,'," .- .... ....!: <.>" = ...... =" ..... 'E <.>. = .. = 
Q ... - l>O C,gll- t&.:\ ....... !l '.- c,g!_ t~i1'" 

•• _ .. <) c ..... ° .. ° c ..... <) 
:n U - ou:n ~_ou 

20 97 .59 2.J 3 G.73 .07 130.2 2.44 7.95 .00 
21 9':?94 2.23 G.46 .07 124.0 2.w 7.!iS .00 
22 88.722 .32 5.20 .08 118.32. 00 7.22 .09 
23 84.86 2.45 4.98 .08 113.2 2.80 G.OO .10 
24 8Un 2.M 4.78 .08 108.52.91 O.1i2 .10 
2,1 78 .07 2.64 4.59 .00 10·1.1 3.03 O.S5 .11 
26 75.072.74 4.41 .O'J 100.1 3.14 G. 12 . 11 
27 72.~9 2.83 425 .00 00.4 3.2'; 5.89 .12 
2S 69.102.93 4.10 . 10 93.03.00 5.67 .12 
29 67.30 3.00 3.00 . 10 89.83.50 5.48 . 12 
30 65.06 316 382 . 10 86.83.01 5.29 .13 
31 62.00 3.25 3.70 . 11 84.03.72 5.13 .13 
3'~ 61.00 3.35 3.58 .11 81.4 3.83 4.97 .14 
33 59.14. 3.50 8.48 . 11 78.98.95 4.82 .14 
IH 57.408.54 8.38 . 12 76.64.00 4 .07 .14 
as 55. 76 3. 64 3.28 . 12 74.4 4 .1 7 4 .53 .Hi 
116 54.22 3.76 8.18 . 12 72.34.31 4.41 .Hi 
37 52.75 3.86 3.09 . 13 70 .4 4 .41 4 .30 . 16 
US G1.BG 3.1)5 3.0'2 . 13 08.54.53 4 .18 .W 
:m OO.Q.i 4 .05 2.9~ . 13 00.74.65 4 .07 .17 
40 48.80 4 . 15 2.86 . 14 6,';.1 4.76 3.97 .1 7 

The abo"" values are founde<! on the moments of inertia of 
the secti"n. USing- a m .. "imum libernrain Qf 13,()XJ lb •. per !Klu .. re 
inch fQr neel; II' rivet holes in both flangeg d~'<Iue\ed. W",ght. 
Qf girders correspond tQ lengths center to center of bearings nnd 
;nclud" rtvet he .. ds, titifreners and fille .... 
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STEEL SOX CIRDERS. 
Saf e Loa d s In T o n s . Un i f orml y D istr ib u t ed. 

" 21 
22 

" 2-1 
2;:> 
26 
27 
28 
29 
lJI) 

HI 

"' aa 
1I~ 
:~; 
&; 
:17 
)h~ 
,m 
40 

]8.1. 9 2 .92 ]0 .59 
]70 .2 3 .00 10 . 10 
1(18 .2 3 . 19 9 .64 
]60 .8 3.36 9 . 2"2 
154.2 849 8.8.1 
]48 .0 8 . (1:) 8 .48 
]42,4 3 76 8. 18 
]87 .0 3.89 7.8:; 
132. 1 4.Q;J 7 .57 
]27.0 4 Ji'i 7 . 31 
12;1.3 4;'13 7 .00 
11 9.3 4,4i'i 0 .83 
115 .6 4.60 6 .Ga 
112 . 1 4.74 O.4a 
IOS .8 4 .87 6 .2-1 
UN .7 ::;.00 j .OO 
]O'J .8 1i . 17 5.00 
100 .0 5.3] 5 .74 
97.4 5 .H 5,r.s 
94. 9 5,r.s ::; .44 
9'2.(; 5.71 5.30 

. \0 

. 11 

. 11 

. 12 

. 12 

. la 

. 13 

.1 ,' .]., 

. ]5 

. 11) 

. 10 

. 16 

. 17 

. 17 

. 18 

.1' 

.19 

. \0 

.W 

. ~>() 

278 .1) 3 .78 
274 .8 a . 9;:; 
262.3 4 . la 
2;:>1 .0 4.34 
240.5 4 .52 
230 .9 4 .69 
222 .0 4 . 87 
2]3.8 5.Q.t 
200 .2 5 .21 
199 .0 5.48 
]9'!A 5 .61 
]86 .2 5.78 
]80 .3 5.95 
]74. II 6 . ]2 
169 .8 6 . 29 
1(;4 .9 IU7 
]60 .3 6 .69 
1,06 .0 6 .86 
lr)1. 9 6 .94 
]48 .0 7 .20 
]44 . a 7 .38 

15.80 
Ii) .Oi'i 
14 . :17 
13 . 74 
la . 17 
12 .64 
12 . 16 
11.70 
11 .29 
10.91 
10 .54 
10.21 
9 .88 
9 .;>8 
9 .30 
9 .03 
8 .78 
8.5-1 
8 ;J"~ 

8 . 11 
7 . 1.11 

.18 

. 13 

. 14 

. 15 

. Hi 

.\6 

.1 7 

. 17 

. 18 

. \0 

.1 9 

.20 

.20 

.21 

. 22 
0.> -" 

.2a 

. ~I 

'" . 2 .• 
. 26 

The above values are founded on th ll mo mt nts of ;nert la of 
tile ""ct;oh~ usin" a maximum tiber s tra in of 13.000 lbs. per flquare 
Inc" for It eel, U" rivet holes;n bot" f1 .. nKes deducted. Wel/Chls 
of g; rden correspond to lllngtha center to center of bearings and 
InCludll rIvet head .... ltHl'enllrsand tillers. 



STEEl. CO l.UM NS IN FIREPROOF 
BUI l.OI NCS. 

The construction of steel-frame fireproof buildings. 
though of recent date. is beo:xlming general in large and 
irnportfillt cities. In the business centel"ll of our great 
cities no other form can be used to advantage. and the 
architects who are keeping pace with improvements rec­
ognize the desirability of tbe improved construction. 
'f his chanb'C has been facili tated in no small degree by 
the great improvements made in the art of fireproof 
construction, insuring not only a higher degree of effi. 
ciency, but a considerable reduction in cost, us compared 
with methods fonnerly practiced. 

The old style of solid brick or stone arch, at one 
t ime so common, has been almost wholly supplanted by 
the modern forms ol hollow tile and terra cotta, and 
roofs, ceilings and partition walls are now largely con­
structed of these refractory materials. 

The sub!;titution of steel for iron in beams has has­
tened th is radical improvement. Our patterns of beams 
all(l channels, having the highest efficiency, are well 
adapted for this IlUrpose. 

For some time pnst anothCT change which has gradu. 
ally taken place has been the substitution of steel for 
cast iron in the composition of columns, cast iron being a 
material so uncertain in character that its use in bridge 
construction hus long since been abnndoned. In build­
ings the loads arc generally qui~nt. and the liability 
of sudden shocks is more remote than in bridges; yet , 
on t1\e other hand, the columns seldom receh'e their loads 
as favorably as in bridges. In many cases there exists 
considemble eccentricity, that is, tho loads all aile side 
o( the column are heavier than on the olher .;iae, and the 
bending strains arising therefrom increase the strains 
from ain'Ct compression materially. 

The (allowing are sollie of the continb"encitls which 
ma), arise in the manufacture of castings, nnd which pre­
clude anything approacbing uniformity in the product. 
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[n the case of hollow cast iron columns, while the 
metal is yet iu a molten stnte, the buoyancy of the cen· 
tml CQrc tends to cause it to rise, thereby reducing the 
thickne$S of the metal above and increasing the same 
below. Whcn CQlumu8 are of such lengths as to make it 
necessary to pour tho metal into the moulds from both 
ends. it sometimes occurs that the iron becomes too 
much chilled 00 the surface to properly mix and unite, 
thus creating a weak seam at the very point where the 
greatest strength will be needed. The presence of con­
fined air, producing "blowholes" and "honeycomb." 
nnd the collection of impurities at the bottom of the 
mould. may be further mentioned .as frequent sources of 
weakness in cast iron. 

The most critical condition. however, is that due to 
tho unequal contraction of the metal during the I)T0CeS5 
of cooling. thereby giving risc to initial strains, at times 
of sufficient force to produce rupture in the colunlD or in 
its lugs on the slightest provocation. In many cases the 
trouble can be ascribed to fanlty designing or Cllreless­
ness in the execution of the work, yet even under favor­
able conditions it is so diflicnlt to secure equal radiation 
from the moulds in all directions. th:l.t castings. entirely 
exempt from inherent shrink ... tge strains. are probably 
seldom produced. 

As a protection against these contingencies, resort 
must be had either to the crude or uncertain expedient 
of!l high safety factor, not less than Sor 10, ora material , 
such as rolled steel, JIIust be adopted, of n more uniform 
and reliable character than cast iron. 

Steel columns fail either by deflecting bodily out of 
a straight line. or by buckling of the meUlI between 
rivets or other pointso( support. Both actions may take 
pineo nt the s.'lme time. but if the latter occurs alonc, it 
may be an indiC4tion that the rivet spacing or the thick­
ness of the meL'll is insufficient. 

The rule has heen d(.'(\ucted from actual experiment..'1 
upon steel columns, that the distanC(,l between centers 



of rivet!J should not exceed, in the line of strain, sixteen 
times the thickness of metal of the 1),,'u1li joined, and 
that tho distance between rivets Or other points o{ sup­
port, at right angles to the line of strain, should not ex­
ceed thirty-two times the thickuess of Ole metal. 

On pnge fiIJ a rc shown sections of some of the most 
com mOIl forms of built columns, l~igs, 5, 6, 7,13 and \G 
Ilre knowll as closed columns. As it is impmcticnble to 
repaint the inner surface of such columns, it is preferable 
to usc them only {or interior work where the changes in 
temperature arc not considerable and the air is dry. In 
places exposed to the extremes of temperature and un­
protected from rain, the p.1.int on tho inner surface of 
the column will sooner or later cense to be n protection. 
Corrooion will set in, and, once begun, will continue as 
long IlS there is unoxidized metal left in the column. 
The remaining figures on thIS page represent columns 
with open sections or latticed columns. which admit of 
repainting and nrc suitable for out-of·door worlr. 

On Jmges 60. 61 and 62 nrc shown sections of the 
Larimer column. which has recently been placed on the 

'nmrket. Its claims for superiority over any other 
steel or iron column arc based mainly on the following 
qualities: 

I. &'ONO;\lY ANn PRO~rrTN£SS 01' MASUI'ACTUIlX. 

It has only one row of rivets, while two or more rows 
are required by other columns, and beingmadeofbeams. 
special shapes do not have to be rolled, as the beams can 
be laken from stock, saving the time necessary {or rolling 
special sections. 

2. H IGIt ULTI/ofATr. REStSTANCF- TO COMl'KF-SS tON. 

Actual tests show that the resistance to comllression 
for the Larimer column is greater than for any other of 
equal weight and sectional area. 

3. A,lAl'TAHIUTY t-oll. COSNY.CTWNS W ITII BUMS, trrc. 

Whcn used in buildings for supporting floor beams, 
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either single or double, these qualities are of the greatest 
importance. Connections can be readily made to the 
Larimercolumns at any point and from any angle. For 
details of connections, see pages ()6 and 67 

4 .- I NSPII:CTIO.'1 AND PIII)'TI).C. 

When columns are used {or out-door work orin places 
e"'posed to <tunpness and not covered permanently with 
firel)roofing, this column can be more readily inspected 
and repainted tha n any other form, there being less hkl. 
den surface. 

When it is desired to carry unusually heavy lood. .. , 
as is frequently the .case for the lo\\-er stories of very high 
buildings, the Larimer columns can be reinforced to the 
required 5t~ngth, either by plates riveted to each flange, 
or by plates forming a box elltirelycovering the Larimer 
column. 

Cast and steel bases are shown on JXlge tiD. Complete 
tables gh'ing the safe lo.'Hls in tons for La rimer columns 
may be found on pages 11)8 to 11)7. 

--
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.. JONE S • LAUGHLIN lOTto: K!, CO. 

S I NCLE BEAM COLUMNS. 
Safe Loads In T o n s Of 2,000 Ibs. 

A..sumed otrain per Rquare in.:; 12.tJOO lbll. 
formula:, 

Redu~d by Gordon's 

,. "8 LElIGTII I N PEKT. .' Q.~ 5-
0" 

~" ~. 10 12 " 16 18 2Q 22 " " 2830 
------ - .---

>1 100 1" 135 124 118 102 " 84 76 70 
:!.I 60 117 110 102 " 86 78 71 65 5954 49 

20 100 151 140 129 117 lOS 98 SO 82 741G762 
20 80 123 114 105 D7 SO 81 74 67 6Z iii (;2-
'0 IN 94 8G 78 70 63 " 51

1
46 

::1,,1 15 100 149 138 126 115 105 '" 8G70 
15 80 120 111 102 93 '" 77 70 US 58 53 
15 00 87 SO 72- lji) " '" 48

1
43 

"I 15 42 " 52 46 41 36 32 " I 
12 55 74 6G r;9 52 46 41 86 
]2 40 r~1 51) 44 "' " 31 " 12 :·1I1 42 37 :J3 " " 23 20 

10 40 " 43 37 32 " 25 
10 2,'; 32 '" 25 22 10 17 

0 35 41 '" 1lO " 23 
0 21 26 23 20 17 Hi 13 

8 "I 28 2 24·(i

1

20·8 17 .8 15 .6 
8 11 2Q.9 18 lii.a la.S 11.::; 

7 " 21.2 17.9 !;; 12 .8 
7 !;'i 16.6 I·Ll 12 10.8 

0 til 17 \5.1 II .S 10 
0 12-! 12 .7 10.7 0 7.6 

5 141 13 .5 11 1 0_1 
5 91 9.2 7,0 6.3 

4 101 8_7 7 
4 71 6.4 5. 

8 71 5.' 4.4 
3 'I 4.2 3.3 



JONHS & I.AUGIILIN S T EP-I. CO. 207 

H OL LOW CY LI NDRICAL CAST IRON COLUMNS. 

, 
• , , 
• , , , , , 
! , , , , 
" " " " " " " " " " " ., 
" " " " .. 
" " " " " " " " " " Jr, 

" 

Safe L oads. In Tons of 2 ,000 Ibs. 

LENGTH 01' COU; HSS. IN FEET. 

8 10 12 14 la 18 ro 22 24 



20! JOKES & LAU GH LIK STEEL CO. 

Safe Loads , In Tons of 2,000 Ibs . , for 

Equal L e g Angle Struts . 

Assumed Strain per liquare ;ncb = 12,!ilO Ibs. Reduce.! by 
Gordon's F'orm u l,.,. 

in inche ... 

6X(lX N 
(IX 8 X,' •• 

. I X4X" 
4 )( I X '"' 

H!{XS~X 
8~ X8}!; X 

Sxax li 
8X3X U 

2~X2~X~ 
2~X2~XY. 

lXIXh 
I X 1 Xj.i 

L F.SOT " ')< FE ET. 



J ON HS & LAUIJIILtN S 't'!;~;J. CO. "" 
( 

t:.tttlm a te S ren gth 0' Steel Struts . 
Por different pr<>r.:rtion~ o r length in feet "" I. 
'1'0 lenst radius 0 I!'y ration in inc hes "" r. 
Ultimate strength Ln Ib5.&,. square Inch '" 

Cnlumn o lumn Column 
Squa~ .. ring Pin and Square Hearing 

"'" 
Pin Bearing 

.." 
(It l)" (12 I)· (12 I)" ,+-- ,+-- ,+--"""'- """"- H""'-'1'0 o1?tain .... re { Por quie,!,,"nt load .... a .. in bnndln~!'o .dh·ide by 4. 

reSLStance. f ll[ ID!tt!!'K l<WLds, asln bridge'S, ,vIde by 5-

~ , UltlmaLe S".nrt,h In lbo. , Ulli", . .. s,Uftc,liTnl .... 

- -----1":': oq~ ... c c b. - pe. oq .... j""h. 

• SqUOr<. Pin and Pin. • Squ ..... I~n and Pin. 
Squ''''' Sq .... r • . .. , .... 47137 ---....,,- 12.0 81;""l!l5 -- ....,..,-

••• ..., 47100 40012 12.2 ."., I!6H~ ..., 
••• "'" .".'" 4S7t12 12 A """ .. " !eli!:> ••• 47531 ..., 

""'" 12.ft ... '" ~.ofi12 "'" •• 4m1l ..,,, """ 12.6 .." <= """ ' 0 """ """ ,- 13.0 - .... 21250 ... 46700 4.'0212 "''' 13.2 """ JHI.lO ..., ... .... """ ""'" IS.5 ~ ".. "'" , .. .... .= 4271.l2 13.8 '"'" """ l\li:ll2 ••• -14m "'" 4~12 

'.0 "'" -131:"5 ' ''''' 11 .0 """ """ t9-l75 

••• o&1jl12 """ 41112 H .2 """ ""'" 10181" 

••• 441":5 """ .." 14.5 27175 22112 , ... 
••• ,,",~2S "''''' "'" H .S ..,., 21612 18162 

••• """ """ "'"' 15.0 .. " 212"75 """ '.0 ... " 41112 ..,. 
1~.2 ...., ..., t7r:JlO .., ."., """ 

..., 
15.5 '"'" "'" 17112 ... "'" 401r. - 1~.8 ""~ !ll)(II2 "'" ••• "'~ "'" ""'" ••• 42187 "'" """ 16.0 21:00 1r.1l? "'"' ' .0 """ 

,.,., """ 
1(1.2 "'" ,~'" 1613"7 

••• 41412 ~'" "'" 16.5 """ 
,,.. l S7lI1 ... 41012 """ 81775 16.8 "'''' 
,..., 15300 

••• 4(l612 8713"7 " .. 17 .0 !!S1ir. H"" 15100 ••• 4O"~12 ,.,n """ 17.2 "'" 19)12 ''''. .. , .. " 861~ """ 17.~ 2::mn """ "'" 8.2 "'"' """ 32(;12 17.8 """ 17w.'" IlHiO ••• ..., 315 1::; " .. 18 .0 21m. ''''''' '''''' ••• ...", ""'" 314 1 ~ 

••• ssm. sur. """ 18.2 21(00 "'" '''''' .. , """ """ 
..., IS.5 .'00 '''''' """ .., """" ~,~ """ 

18.~ 00712 , ... ",. 
•• • """ ""'" "'" 10.0 "'" W;"87 ,= ••• """ """ ~:& 10.2 :l)212 '''''' ,-••• .,,'" 81712 ,..'" IQ.5 '''''' """ ''''' 10.0 ""' BI2.j() = 10.8 "'" 141}12 ,-

to .2 '"''' """ "'" 00.' H"" , "'" " .. 10,. ~"" .... ..., 
IO .D 3 1:,00 """ """ ", ..... 14.100 n;'r, 

10 .8 . """ i.'9-l12 ~ ll:U I~".o 1I:!i(I , "'" 
11.0 """ """ ~, 11 2 

~.8 1831:: "'" 11212 

11.2 """ ~ ~"'" 21.0 IRI-IO l:r.l0 11010 
11.1 ... ,., """ 24512 ::1.2 1~ lirA! "..., 11.(1 "'"' """ ..... 2!.~ 17r.:;() '''"' ''''. U.8 32112 """ """ 21. ~ I~ ""., lO·no 



"' JONES • I.A U G 111.1 N !iT K}!; I. 1.:0. 

RadII of Cyratlon for T wo Equal L egged 

Angles. P laced Back to Back. 

.-"--. --"- ~...!.,-

fT= 'iT 'iT 
1<' 

Weigh t 1t .\[lU 0 .' O\'KATI Ol<. 
Si.~, 

Thick_ per foot of 
incheL o,~ Slll~le 

inche ... Anle e, ", .. '. '. '. '. 
'------

6 X6 * 
17 .20 I.'" 2.(;1 2 .68 2.77 
33 . 10 I. ,/j 2.5:; 2.7tj 2 . ts3 

5 X5 It 11.2., I.r,:; 2.07 2.24 2.33 
23.60 1.31) 2.13 e.;!] 2.41 

4 X4 ~ 
9.70 I 21 1.68 1.86 1.9.; 

18.00 1.1 .... 1.71 1.00 200 

3}{X3'~ " '00 1.07 1.47 1.00 1 . • 5 
)( 11 .00 

11
0

.
00 1.50 I,(JD 1.80 

3J.(X3J.( " 7.80 0 ." 1.37 I 1';6 1.65 , 14 .70 o 79 1.41 1.01 I. ,I , 
, X3 ~ 400 O_~ 1.2,j 1.43 1.53 

11.40 0.&1 1.:.'9 1. 4i! 1.59 

2J.(X 2)( J( 400 0 .1'4 1. 1G I .. 1.44 
~ '.00 0.80 1. 18 1.3H 1.48 

2Mx2h J( 4 .00 O .• 6 LOCi 1.2-1 I .34 
)i ' .. 70 0.72 1.0Il I ." I 38 .. 

2J.(X2}( J( :1 .60 
11

0
.
00 0.00 I . 14 I 2-1 

~ U.i!O 0 . (1.1 0." I .IS I " --- --~ -

• 



10:': I>S & LAUGHl,l:': STR~;l, co. m 

Radii ot Gyration for 

T wo Unequal Legged A n gles. P l a ced with 

Lon ger Legs B ack to Back, 

...!L-. ....!L.. .... !!.-~ 

''IT ''IT ··fT 
>F , .. 

Weight 
ltAI)U.of' G\"I< AT I Ol<. 

SI,.e. Thick_ P'"r foot of 
inchca. ness, Single 

inchn. Angle, 
" " " '. ,,. 

----
4 x O " 12.30 1. 00 1.48 1.G5 1.74 

1I 25.40 1.83 1.54 1.73 1.88 

3~ X G " I1.GO 1.93 1.26 1.43 U3 
1I 24.00 1.86 1." 1..52 1.62 , X, " 11.00 Ltj9 1>8 1. 75 1.85 
Ii 21.00 1.4S 62 l.SI 1.91 

3}~ X 5 " 10AO 1.00 I 33 1.51 1.00 
i: l!) .SO 1. 48 I .37 1.56 '6<l 

3 X, ~ 9.70 1.61 1.10 1.27 1.117 
18.50 1.50 1.14 1.33 1.43 

Sf{ X 4 " 9.10 1.25 1.43 110 \. 70 

" 17.20 1.15 \.46 " 1.75 .' 
S X, " 8.50 1.2:::; 1.17 30 1.44 

)( 15.00 I. 16 1.22 42 I ~.> ."" 
3 X 3:4 )i 7.80 1.08 1.21 39 1.48 

Ji 15.SO 0.99 1.26 1.46 1.56 

2f{ X 8:4 Ii 4.00 1.12 0.96 1.13 1.23 

" 9.40 1.05 0.9t! 1. 17 1.27 

2:4 X 3 )( 4.50 0.92 0.09 1.17 1.21 
h 8.50 0.86 1.01 1.21 1.UI 

2 x8J4' ,0, 3.19 1.07 0.71) 0.92 1.02 

" 8.10 0.97 0.77 0.97 1.08 

2 X3 ,', 3. 10 0.97 0.75 0 .93 1.0:1 

" 7. ,0 O.\H 0.79 0.9\) I.()!) 

2 X 2}2 !, 2.80 0 .79 0.79 0 . 97 1.01 , 6.80 0.77 0.8.'; 1.05 1.15 " 



212 JO N K I; • LA U G I ILI N STE I> L CO . 

Radii of Cyratlon for 
Two UneQual L egged Ang les, P laced with 

Sho r te r L egs Back t o Bac k. ,. 
.....-1-+ 

,. 
~o 

,. 
-'-. "o1=r "o1=t= ,r=y = . , 

Weight 
R/lnu o~' G\'''/lTIOS. 

Size, Thick· per fOOl of 
i!lche .. neu, Sing le 

jnche ... Angle , '. " '. ' . >0. ------, X 6 " 12 .00 1.14 2 .71 2. 00 2.!)!) 
1I 2~.4{) 1.08 2.78 2 . !J7 :J.07 

a7f X 6 " 11.6(l 0.98 2 .81 3.00 8.09 
II 24. . 00 O. tI3 2.88 ' .08 3.18 

, x6 " 11.00 1.20 2 .20 2 .38 2.48 

" 21.00 1.11 2 .23 2.43 2.53 .' 
3~ X () " 10 40 1.02 2 .27 2.46 2.55 

); 19 .00 0.93 '''' 2.40 2.fi8 

3 x6 Ii 9 70 0.85 2.31) 2. ~2 2.62 
'. 16 .5{l 0.77 2.37 2.67 2.67 

3.Jf X 4 1i 9 . 10 1.06 \.74 1.D2 ,.,.) 
'. 17 .20 0 .97 1.76 1.00 2.06 

3 X , " 8." 0 .67 1.79 1.97 2.07 

'. 16. 90 0 .80 1.83 2.03 2.13 , X 3)<. " 7.80 0.88 1.62 1.71 1.80 
)< 15 .60 0.61 1.56 1.76 1.87 

272 X 3y' )( 4 .90 0. 74. 1.58 1.76 1.86 
~ 9 .40 0 .68 1.60 1.86 1.00 

,27f X 3 )( , .M 0.73 1.29 1.4.6 U.s ,., 8. 50 0 .68 1.32 1.52 1,62 

2 X S,.{ I ~ 8. 19 0.59 1.53 1.72 1 82 
8. t() 0.62 1.54 1.74 1.84 

2 X 3 I, 3 . 10 0. 58 1.~ 1.50 1.06 , 7 .70 0.5·1 1. ·11 1.(;[ 1.72 " 
2 X ') , l, 2 80 0. 00 1.10 1. 2R 18' 

o 'I ~ 6.tlO 0 .68 1.17 1.37 1.48 



JOS":S & LAl:(Htt.IN ST .. ;HI. co. ~lS 

-,-----, 

~ , , , , 
I _$_-_. 

CAST WASH ERS. 

~--~-"'--- - ----- ........ -
i 

0' ' , ' , , 
j""--o---~ 

, , 

! 
j , , , , , , , , 

_____ "' ___________ L 

DI.met~r of bott:d 

I ' r-O--~ 

A id+ "" c, ld+W For .l~~. not &i"en below 
It ·s.J+W D . 1<1 

-==== 
STASDAIW CAST WASIIV.II 

Uj.meter Weight .. A B C n 
bolt ",d· In lbs. 

- - - -

~ 'I< 1-4 

f! 
I I< ' , • Ii' • ! • 

~ . '( 2." h 1 ..... 
i' " 2}2 i' I', 

I 4 2\i 1,\ I '''; 2,. 
I,. ' j( 2j( 1,\ I.!; 3 
I'{ 6 • :Jl 'I< :;.,~ 

" 6)( '''- I':. 6 
Iii 7)( '.'{ 1;< 1,\1 .,{ 
2 8)( 4)( 2!i 2 17)( 
2'( ')( 4)( ' ;' 2,.- ,. 
;>1 IO'{ ')( 2J< 2L~ 27)( .. 
21l 11 ,1{ " 2;< 2j( S6 
3 12)( 6\( S' S 48 " 



214 JONES & LAUGHl.IN STE~;L CO, 

WOODEN BEAM S. 
Table of ... fe Qllleoceni l()oBds In pouuds for horlu>nlal uCI 

"nKular beams of white pine or sprll"" one inch broad, 8upported 
111 both ends, the lood being equally dlstribllted over the s p&"" 

I I 
" G 
7 
8 , 

10 
11 
12 
13 
14 
15 
16 
17 

I' I' 
" 21 
22 
23 
24 
25 
26 
27 

" 29 
30 

Thi. table hu been ca lculated for nlreme Rber strain of 1000 
Ib$. per ""uate inch, being one·sinh Ihe breaking slrain, ordinary 
building limber of lair quality. 

Oak and yellow pine wUl ~arry a lood one.fourth greater. 
When more accuracy ia required, Ihe weight of the beam 

ll~lf muSt be deducted. 
Care must be taken to let the beams rnt for. $u ftlcl~nt dl'­

tance OU Iheir IUpports to g uard "gainlt crushing at Ihe ends. 
especially In p lacing ,·ery heavy loadS upon short but deep a nd 
.trona; beams. 



JONES & I.AUliHI.IN S T ~;E L CO . 21~ 

Safe Loads. In T ons of 2 ,000 I b s " fo r 

Square Wooden Pos t s. 

Half IIOIa OQne d whil~ Or COmmOn yellow pin~. 
C. Shale r S mith's 1'<>rm"la. Safe load in lbL per lIquaTe inch 

"" = 1+(~·.X .0(1) 

I", Length nf pM! in inc hes. d = Width of _ide in Inche s. 

SIl)1> 0.' SQU~NE P OST IS I :<CElES. 
lIeigh!I __ ,_--, __ ,_,_--;-__ ,_,,_, __ 
in f.,.,l. _ . _ _ • _ _ . _ ~~I_'_' _~_'_'_~ 

• • , 
" 
" " " " '" 
" u 

'" " ., 
" ~ .. 
'" '" 4:! .. .. .. 
00 

... ... .. , ... 
L. 
L. 
L' •• •• 

17.8 
14.3 
ILl ••• 
•• ... 
••• •• 0.' ... ... ... 
LO ... ... ... 
L' •• •• 

3'; .0 
m 
~ .. 
2L1 

17.5 
14.5 
12.2 
10.2 .., 

57.2 SUI 
M.6 011.7 
U.7 71.4 
8'>l.7 6·1.3 

M.2 t.7.l 
W~4 00.5 
2t..S 4·U 
21.8 30.2 
IS.9 31.6 

7.5 1~.5 !JO.7 
B.5 1t.1l 27.2 
5.~ 12.8 21 .S 
5.0 11.S 21.8 
4.4 10.1 111.6 

S.' '.0 17.6 
S.5 8.2 16.0 
S.2 7.4 U .II 
2.' 6. 7 13.3 
2.6 &. 1 12.2 

2.4 &.6 11.2 
2.2 5. 1 11).3 
2.0 4.7 '.5 
1.8 4.4 8.8 
1.7 ~. 2 8.2 

117.0 
110.0 
102.8 
~ .. 
"'., 
n.O 
m.' ." " .. 

lM.6 
H7.S 
110.0 
13:U 

121.0 
111.2 
101.6 
112.7 
M.' 

196.8 
189.S 
1111.7 
171.4 

151,3 
150.1 
130,2 
128,2 
118.2 

2142 
~.2 
229.0 
218,4 

"',., 191.9 
18:1.6 
170.2 
158.& 

1\1.0 7lI. 7 I OS.~ 147.3 
45.6 011." 100 (I lM.6 
41.4 63.3 91,8 126.8 
S'Ul 57.7 84 .6 11;.6 
33.9 52.9 '17.8 IOS.9 

30.11 48.~ 71,7 101.1 
'n.; ... 5 611.4 W.8 
~ $ 40. D 61.8 e'u 
23 ,5 87.~ M.8 ~1.2 
21.0 ~.7 fi/Il.O 75.6 

In.t 82.2 
18 . ~ 30.0 
17.1 'n.7 
10.0 ~.8 
14.11 U.l 

49.0 '10.8 
45.0 00.1 
42.6 flUI 
811.8 58.0 
II'U: 51.!! 

7.6 U .O 
7. 1 ' 18.2 

82.7 81.7 51.0 
21.3 SIl.8 48.2 
19.9 lIO.8 ~.4 6.6 12.3 

0.11 11 .5 18.8 28.8 42.8 
~.9 10.6 17.8- 27,4 40.:1 

NOT€. _ Oak pORt~ will carry I"",ds 15 per C<¥1t. g,..,,,lc < th"n 
g;"en abnve. Soulhern ye!!o w pine wi!! carry load • .j(l per cenl. 
greater Ihan given atllwe. The loads gh'en in table are for POi t_ 
in permanent .truetures. I'or poilu In temporary atr"ct"Tu add 
2S per ""nt tn'tbe above loads. 



21G ]ON" ltS &: LAUGHL I N ST&&L CO. 

STANDARD DETAILS FOR ROOF TRUSSES. 

1.oM pe r "C). It. of Iloof (Horbontal)_ IV .~::;;:;;~~ 
'1)!8I<I"ce Cit. t o ctr. of Tr"811<'e-11l J' 
Number Of I'a."ell tn Truss- n. 
Len.l!> o r 81mn tn feet-l 
Load on I'u rlln_l'_~ 
Load On Tr, ... - II'. m" 'i 
II" ""'''<llIr 30 10 ¥J" 

Fig. 3 

II " " ------1.-·-----1.,-----/---1" 

NOTlts.-Coet'Hclenls gi,·en in labl" On oppoBll" page are for 
,\e",,\ 10tld On rool from purlln$ <lnd for additIonal _lrCM from 
wn~nt"led I"""d .... L, Ll and. 1.2 IU.l"''''I~'<I from botlom chord 
•• Ibown. 

Dillnnce from C<'Dler 10 C<'nler of purUn. ~ho"ld not e~~ 
6' 0". 

Rno,( co_rinl{ general1)· u,,<"<l, N<>. 2il C('rrugal~d ~Ieel. 

II , 

• 
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Sta n dard Spe cific ation s &"ove rnln&" the Ch e mical 
an d Physic al P roperties of Structural and 

Spe c ial Open - H earth P late and Rivet 
Steel, a s adopt ed by t h e Ass Ocia-

tion of A m e r ican Stee l 
M a n ufactu rers . 

Revised Febru a r y 6 , 1903 . 

S T RUCTU RAL STEEL. 

Process or Manu fac t u r e. 

1. Steel may be made by eithe r the open-hearth or 
ReSliCmer process. 

Tes t i ng and I n spection . 

2. All tests and insJl(.'(;tions shall be made at the 
placo of manufact ure prior to shipment. 

T est Pieces. 

3. T he tensile strength, limit of elast icity and duc­
tilit)' shall be determined from a st...·lndard test IJiece cut 
from the finished material. T he Sl1l.ndnrd shape of the 
test piece for sheared plates shall be as shown by the 
[ollowing sketch ; 

=:J-'-'1'" 
I'l flee W I.>e.., f .... me th lckn"". lUI t he 1>11118 

On tcs~ cut from other material the test piece may 
be either the s. ... rne as for sheared plntes, or it may be 
pinned or turned parallel throughout its entire length, 
a.nd in nil cases where possible, two opposite sides of 
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the test piC\.'C shan be the rnl]t. .... 1 surr~ The elong ... 
tion lihall be measured on all origimll lellgth of 8 
inches. ex" ..... pt liS modifit."(1 ill sectiull 12, p,:lragraph c. 
Rivet round~ and small bars shall btl te~lCtI of full 
si~e as rolled. 

Two test pieces shall be taken from each melt or 
blow of finisht.-d material. Olle fur tellijion and one for 
bending; but in case either lest deyelop~ flaws, or the 
tensile test piece breaks outside of the middle third of 
its gauged length, it may be discarded and another test 
piece substituted therefor. 

Annealed T est P ieces. 

4. Material which is to be used without annealing • 
or further treatment shall be testt. .... 1 in the condition ill 
which it comes from the tolls. When material is to be 
annealed or otherwise treated before usc, the specimen 
represcnting such material shall be similarly treated 
before testing. 

Marklna. 

5. Every finished piece of steel shall be stamped 
with the blow or melt number, and steel for pins shall 
have the blow or melt number stamped Oil the ends. 
Rivet and lacing steel. and small IliC!CeS for Ilill plates 
and stiffeners. may be shipped in bundles securely 
wired together, with the blow or melt number 011 a 
metal tag att.'lched. 

F inish . 

6. Finished b.'lrs sh .. 11 be free from injurious scams, 
flaws or cracks. and have a workrnanlikc finish. 

Che m Ical Pro p e r-ties. 

711. Steel [or buildings. train sheds, highway 
bri(lgt'S and similar structures, maximulII phosphorus 
. 11) per C'Cut. 

76. Steel for railway bridge~, maximUlll phos­
phorus .08 per cent. 
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PhysIcal Propertles. 
tI. Structural steel shall be of Ihn..-c grades, Rivet, 

Railway Bridge and Medium. 

Rivet Steel, 
D. Ultimnte strcngth, 4~.OOO 10 1;8.000 pounds pcr 

flqI1are inch. Elastic limit, not Ie,",,, than one-half 
Ihe ultimate strength. Pen.;entage of c1ongation, 

\.400.000 
ullimlLlC strength' 

Bending test, 180 degrees Aat on 

iISCJr, without fracture on ouL"idc of benl portion. 

Stee l for Rail way BrldlJes. 
10. Ultimate strength, M,OOO to Im,OOO ponnds 

per square inch. Elastic limit, not leS!! than one­
half the ultimate strength. Percentage of elongation. 

1,400,000 
Bending test, 180 dcgn..'CS to a diam-

ultimate strength· 
Cler equal tv thickne!lS of pittc tested, 
on outsidc of bcntl)()rtlon. 

Medium Steel. 

without fracture 

II. Ultimate strength, 60,000 to 70.000 pound!! per 
square inch. Ela~tie limit. not lo.!s.<; than one·half 
the ultimate strength. Percentage of elouWo.tion. 

1,400.000 
Bending test, 180 degree; to a nltimate strength· 

diameter equal to thickness of piece 
fracture on outsidc of bent portion. 

h.'lIu.'d. withont 

Modifications In Elongation for Th In a nd 
Thick Materia l. 

12. For material less than '-1 inch. and more than 
K inch in thiekne!;s, the following modifications shaa 
be made in the reqnirements for elongation. 

fl. For each increase of H inch in thickness aoo,·c 
1.( inch, n dcc:!uction of 1 per (''ellt. ~hnll be made from 
the 1I1)(.'Citicc:! elongation, ex(.-ept that the minimnm elon­
gation shall be 20 per cent. for eye-b.\u material and 18 
per cent. for other struc!ural material. 
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6. For each dccrensc of,\: inch in thickne!!1l below 
l, inch, a deduction of 2~ per cent. shall be made from 
the specified elongation. 

c. I n rounds of 1i inch or IClIS in diameu~r, the 
elongation shall be measured in Il length equal to eight 
times thc diameter of section tcsted. 

d. For pins made from an)' of the before-mentioned 
grades of stcel, the required elongation shall be 5 per 
cent. IclJS than that specified for each grade, as deter­
mined on a test IJiece, the center of which shall be I 
inch from the surface of the b."U. 

Va r iatIon In We1ah t. 

13. 1'hc variation in cross-section or weight of more 
than 2~ per cent. (rom that specified will be sufficient 
cause for rejection, e:o;cel't in the case of sheared plates. 
which will be CQvered by the following permissible 
variations: 

a. Plates 12" pounds per squarc foot or hcavier, 
ul' to 100 inches wide. when ordered to wcight, shall 
not avcrage more than 2" per cent. variation abov~ or 
2"': per cent. below the theorctical wcight. When 100 
inches widc and over, 5 per cellI. abo,'c or G: per cenl. 
below the theoreticnl weight. 

6. Plntes under 12"': pounds per square loot. when 
ordered to weight, shalt not average a greater variation 
than the following: 

Up to 75 inchcs wide, 2M per cent. abovc or 2}4" per 
cent. below thc theoretical wcight. 71i inches wide up to 
100 inches wide. 5 per cent. abo"e or 8 per cent. below 
the theoretical weight. When 100 inches wide and over. 
10 per cent. ahove or S per cent. below the theoretical 
weight. 

c. I~or all plates ordered to gauge there will be per_ 
mitted an average exceSl:l of weight over thn! C(lrres· 
ponding to the dimensions on the order equal in a,mount 
to thatspecified in the following table: 

, 
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T able o f Allo w a n ces f o r Ove r weight f o r Reetan ­
Irular Plates when Ordered to Cauge. 

Platea wHi be conaiderffi up to pug" If meuuring not O,".,r 
,1. incb ley tban tbe ordered puge. 

NOTI>._ T he weight Q( I cubic incb of rolle<!. Iteel I, _"umed 
to be 0.2898 pound ... 

PLATItS J( l/\"CH ANI) OVKII. IN TIIICKNRSS. 

WIDTH 0 1> PLATI>_ 

TltlCKSESII 
0" I'I ... TR. 

[lICIl. 
75ln. to 

100 in. 
Pet CellI.. 

Over 100 to 
Il~in. Overll~ln. 

Per Cent. Per Cent. 

J( 10 14 " ~ 
, 12 16 
7 10 13 17 

~ 
, , 10 I' 5 7 , 12 

~ ')< , ., ')< II 

• , , 10 
Over " ;)'. , ' J< 9 

Pl."n:s USI)I':R )( bCIt IN TIlICKSRSS. 

WIUTII 01> PLAT!!:. 
TIIICKS"-" or l------,-----~-----

PUTI>. I 
[NCII. U!e:C~n~· 50 t:r ,&~~n. 

}. up to..,., 
I. .. /. 
!. Jl 

10 
')< 
7 

15 
1')< 
10 

S TRUCTURAL C A ST IRON. 

O''er;U in. 
Per CenL 

,. 
17 
15 

1. Except when chilled iron is spccifiL-d, all castings 
shall be tough gray iron, frce from injuriou!! cold·shuts 
or blow-holes, true to paltern, and of II. workmanlike 
finish. Sample pieces one incb square, cast from the 
same beat of metal in sand mould.s, 'hall be capable of 
sustaining on a clear span of'" feet 8 inches, a central 
1000d of GOO pounds when tested to the rougb bar. 
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SPECJAL OPEN-HEARTH PLATE AND 
RIVET STEEL. 

T estin g and In s p ectio n . 
1. 1\11 tesL<; and inspections ~hn!l be made at the 

pla<.'C of nmnufncturc prior to !;hipmcnt. 

T est Piece!!!. 
2. The tensile strength. limit of elasticity and 

ductility lihnll be determine<l from a standnrd teslllicce 
cut from the finilihcd mntcrial. '['he standard shape of 
the test piece for 8henrc<\ plates shall be as shown by 
the following sketch; , 

A"',-.~ _/ ..... _1' .. r .. lI01 _~~101I __ """ 

L_--<\'C'_; __ S_'_'_"~'_'_'"_'_",'~'_' ...;1 ___ , 
I -T 
I __ ~~: ~' ~'--,-' ~'--,-' ~·_.tl·'!~·_~·· ' ~_-.JI~"""· 
'" .' -.1 I ~ .... ,'--: --- " ~ ______ Jto..: __ _ • __ AbOut 18---------- -~ 

1'1 ()<:0 to \)(j 0 1 1141118 th lclt nc.,'" Ihe I,lale 

On tests cut from other material the test piece may 
be either the same ns for sheared plates. or it mar be 
Illal'led or turned paraliel throughout its cntire length, 
and in all cases where possible. two opposite sides of 
the test piece shall be the rolled surfaces. T ho elonga­
tion shall be me.1.sured on an original length of 8 inches. 
except as modified in section 12, paragraph &. Rivet 
rounds and small bnrs shall be tested of (ull size as 
rolled. I~our test pieces shan be taken from eaeh melt 
of finished material, two for tension and two for bend­
ing; but in case either test de\'elop:s flaws. or the tensile 
test piece breaks outside of the middle third of its 
gauged length. it may be discarded and another test 
piece substituted therefor. 

Anneilled Tes t P ieces. 
3. Material which is to be used without annealing 

or further treatment shall be tested in the oolldition in 
which it oomes from the rolls. When material is to be . 

• 
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annealed or otherwise treated !)cfore u:;c, th.., spocimen 
repn.'!\Cllling such material shall be similarly treated 
before testing. 

Mark ing. 

4. Every finishe<\ piece of steel shall be stamped 
with the !lIclt number. Rivet steel may 00 shipptxi in 
bundles securely wired together, with thc melt number 
on a metal tag nlt.'lchctl. 

Fini sh. 

5. All plates shall be free from injurious surface 
defLoct!; and h:wc a workmnnlilw finish. 

Chem ical Properties. 
Sa. Flange or Boiler Steel, maximum phosphorus 

.06 per cent., maximum sulphur .04 per cent. 
66. Extra Soft and Fire Box SIL'e1. mll.:<imum phos­

phQTU!\ .().I peT (:ent., maximum sulphur .04 per cent. 

Physical Properties. 

7. Special Open-hearth Plale ami Rivet Steel shall 
be of three grades, Extra Soft. Fire Box and Flange 
or Boiler Steel. 

Extra Soft Steel. 
8. Ultimate strength, 4{i.000 to M.OOO pounds per 

square inch. Elastic limit. not less than one-half the 
ultimate strength. Elongation, 2S per cent. Cold and 
Quench Bends, 180 degrees lIat on itself, without frue­
ture on OUl$ide of bent portion. 

Fire Box Steel. 
9. Ultimate strength. 52,000 to 62,000 pounds per 

square inch. Elastic limi t, not less than OIlC-h:llf the 
ultimate strength. mongation, 26 per cent. Cold and 
Quench Bends. 180 degrees flat on itself. without frac­
ture on outside of bent portion. 

Flange or Boller Stee l. 

10. Ultimate strength, ~,OOO to 65,000 pounds per 
!!Quare inch. Elastic limit, not less than one-half the 
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ultimate strength. Elongation, 25 per cent. Cold and 
Quench Bends, 180 degrees flat on itself, without frac­
tnre on outside of bent portion. 

Boll e r R ivet Stee l. 
11. Steel for boiler rivets shall be made of the extra 

soft grade specified in paragraph No.8. 

Mod i f icatio n s In El o n gatiOn for Thin and 
Th ick M a ter ial, 

12. For material less than h inch, and more t han 
)( inch in thickness, t he following modifications shall 
be made in the requirements for elougation; 

a. For each increase of }i inch in thickness abo\'c 
J( inch, a deduction of t per cent. shall be made from 
the specified elongation. 

6. For each decrease of ;., inch in thickness below 
." inch, a deduction of 2 ,1{ per cent. shall be made from 
the speci fied e longation. 

c. I II rounds of ~ inch or less in diamet~r, the 
elongation shall be measured ill a length eqnul to eight 
times the diameter of section tested. 

V a r iatio n In W eight, 

13. T he variation in c ross-section or weight of more 
than 2,1{ per cent. from that specified will be sufficient 
cause for rejection, except in the case of sheared plates, 
which will be covered by the following permissible 
variations: 

4. P lates 12,1{ pounds per square foot or heavier, 
up to 100 inches wide, when ordered to weight. sh.al1 
not average more than 2,1{ per cent. variation above or 
2,1{ per cent. below the theoretic .. l1 weight. W hen 100 
inches wide and over. 5 per cent. above or (i per cent. 
below the t heoretical weight. 

6. P lates under 12,1{ pounds per square foot, when 
ordered to weight, shaH not average a greater variation 
than the following: 

Up to 75 inches wide, 2~ per cent. above or 2,1{ per 
cent. below the theoretical weight. 75 inches wide up to 

./ 
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100 inches w;de, 0 per cent. ab()\'e or 8 vcr cent. below 
the theoretical wcight. When 100 inches wide and over . 
10 per cent hoo"e or 3 per cent. below the theoretical 
weight. 

c. For all plates ordered to gauge there will be per . 
mitt t.'(1 an uvemge exceSS of weight over t ha t corres­
ponding to the dimensions on the order f..'qual in a mount 
to tha t specified in t he following table: 

Tablll of All o w ances for Overwel.\rht f o r Rect a n ­
.\rular Plates when Orde r ed to O a u.\re. 

~t.e ..... 1Ii be oonsld.e~ np to p .. g .. If m ..... rh.1r nnt ov.e • 
• ,. Inch I,... than th .. orde red p .. ge.. 

NOTIt._T h ...... eight of 1 c .. b;c Inch of rolled ItHlI • • u .. med 
to be o.t1S3 pound. 

P U TItS !( I scli ASI) On:1t I S T mCK sr.ss. 

TIL I C K III.:!1.~ 
OF P I.AT!>. 

IIiCH. 

4 
to .. 
* l'I 

Over" 

,',III) to/r 
I. " I­}, " JI 

10 , 
7 
6 , 
' !> • 
'" 

10 
8M 
7 

;":lIn . 10 
IIl0 In. 

Pe. Cent. 

14 
12 
10 , 
7 ." • , 

O ... er 100 to 
IIG In. 0"", 115 In. 

J'er Cent. 1' ... Cent. 

" 12M 
10 

18 
16 

" 10 , 
8" 
8 ." 

.. 

.. 
17 

" " II 
10 , 

Over 70 In. 
Per Cent. 

20 
17 

" 
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STEE L . 

W eigh ts of Fla t Roll ed Steel. 

Per JA " e,, ' ]0'00 1. 

F or Ihickne8"'~ from ,". in. to 2 in. an d width. fr<.rn 1 ;0. to 12M in. 

4 . 14 
4.47 
4.78 
5. 10 

.52 5.42 

.'i8 G.'i4 

.05 0 .06 

.3t 6.38 

6.09 
7.m 
7.34 
7.05 

12' 

7 .65 
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STEEL. 

W eights o f Fl a t Roll e d Steel. 

Per I.in eal Foot . 

(CONTI NUED.) 

T hk k-
3" 3)4" 3~ ' 3U" 4' 4)4" 4W 4 ~{ " n CH6 i ll 12" 

iuches. ------ - - -------- - - --

• 1. 91 2 .07 2 .23 2.39 2 .55 2.71 2. 87 3.03 7.65 TI 
)4' 2.55 2 . 76 2 .98 3.19 3.40 3 .61 3. 83 4 .04 10 .20 

5 3 .19 3.45 3.72 3 .99 4 .25 4,52 4. 78 5 .05 12.75 TI 
18 3 .83 4 . 15 4.47 4 .78 5 .10 5.42 5 .74 6 .06 15.30 
iB 4.46 4 .83 5 .20 5.58 5.95 6 .32 6.70 7. 07 17.85 
~ 5.10 5.53 5 .95 6.38 6 .80 7.22 7.65 8.08 20.40 

• 5.74 6 . 22 6 .70 7 .17 7 .65 8.13 8 .61 9.09 22 .95 TI 
~ 6.38 6 . 91 7 .44 7 .97 8 .50 9 .03 9.57 10.10 25 .50 
H 7 .02 7.60 8 .18 8.76 9 .35 9 .93 10 .52 11 .11 28.05 
t.( 7 .65 8 .29 8 .93 9.57 10.20 10.84 11.48 12 .12 30.60 

-H- 8.29 8.98 9 .6710 .3611.0511 .7412.4313 .1233 .15 
YfJ 8 .939.6710.4111.1611.9012.6513.3914.1335 .70 
t~ 9 .5710. 3611.16 11 .9512 .75 L3.55 14.3415 .1438 .25 

1 10.2011.0511 .9012 .7513 .6014.4515 .3016 .1540 .80 

11. 10.8411.7412 .6513 .5514 .4515 .3516 .2617 .1643 .35 
178 11.4812.4313 .3914.3415 .3016 .2617.2218 .1745 .90 
1ft 12.1213 . 12 14 .1315 .1416 .1517 .1618.1719 .1848.45 
1)4' 12 .7513.8114 .8715 .9417.0018.0619.1320 .1951 .00 

l fif 13 .3914 .5015 .6216 .7417.8518 .9620.0821.2053 .55 
118 14 .0315 .2016 .3617 .5318 .7019.8721 .0422 .2156.10 
l iB 14.6615. 88 17 .1018 .3319 .5520.7721 .9923 .2258.65 
1~ 15.3016 .58 17.8519 .1320.4021 .6822.9524.2361.20 

1-rr 15 .9417 .2718 .6019 .9221 .2522.5823.9125.2463.75 
1}-8 16.5817 .9619.3420 .7222 .1023.4824.8726 .2566.30 
1H 17 .2218 .6520 .0821.5122 .9524.3825 .8227 .2668.85 
I t.( 17 .8519 .3420 .8322 .3223 .80 25.2926.7828 .2771.40 

I tl} 18.49 20.03 21 .5723 .1124 .6526.1927 .7329 .2773 .95 
1YfJ 19.13 20 .7222 .3123 .9125 .5027 .1028 .6930 .2876 .50 
l ii 19 .7721.41 23 .0624.7026.3528.0029.6431.2979 .05 
2 20.4022. 1023 ,8025.5027.2028.9030.6032.30 81. 60 
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STEEL . 

WellJhts of Flat ROiled Steel. 

J>e r J. lneld Foot . 

(CONTll!UIEIl.) 

~.::.': 5' 1;'(" 6W 51;" O' OJ, ' O.W 6'i' 1:.1 ' •• k··1 I 
If,. 3 111

1
3 3.;1 :J';I 3.67 11 83 3 D9 4 14 4.30 •. 6:. 

)4 4 . 2.; 4 46
1

4 07 4 ~t!9 5 IO
j 

a;J\ 55a G 74 10 20 

,"( a 31 Ii!ib G 8-' 6. 11 6 .38 I} 64 6 .00 7 17112 .5 
h G ~ 6 69 7 . o-~ 73-1 7 G:i 797 8.21) 11 611(i . :.IO 
1.', 7 11 781 ~.!: a~ 893 9:..'9 0 .6.100-117 .8:; 
)i 81W) S 1m o ..... ~ 9.77~10. G3 11 ().j11.482O.40 

ff I) r" 10 . 0-110 5211 .00 11.48 II 9r.12.43 1 12.91 12""~ 9.5 
It 10.0.1 11. 10 II .69 12.2""2 12.76 llL28 Ill .SI 14 .84 2.5.00 
U II 69 12.27 12.85 13.44 14 .Qa 1-1 . 6115 . 20115.7828 .0.; 
.A 12 .7:' 1a.U9

1

14.0314.l}j HUJO HUM 16 .!58 17. 22)3(U;O 

I. 1:1. ~I 14 .r'() Hi. HI 1!i.88 16. ~j 17 .27117. OJ1IS. fI!'i l33 .11. 
t' 1 L t!7 15.02 10.36 17. \0 17.86 18.00 19. n·1 20.01:18,;.70 

l
it la.IH 10 . 74" 17.53 18.3:;119. la 19. I)'! 20. 72 21 .ro l 88 . 2.') 

17.00

1

1 • . 8:. 18. 70
J 

19 .55(20.40
1
21.2,';(2.10

1

22. 9J -IO. dO 

1 h- I~.OO 18 00 19 .8. zo. '-:-21.6822 . 5l:I 23.4!1 24 . :mi' 3 3.1 
l }i 19 I!J ,:!(I .0tI 21.0-i21.D92"J.9S2U .DI2--I (:n2.'i .tt!-l5 .00 

I~ .~ I' "1 ,.."..')0) "I "3 ')0.,1" . "" ,,~, "3 "6 ". "7 0" , " 4-.V . ~ ... v~_.~ _ . __ ...... . .w ___ ...... _ ._.J..., . v 

I 21 :.J,i:!'2.3"223 .38u.4412,,:uKfo.oo27 .a-228 .1}9,jI ,OO 

1,,12"2 3'2
f
23.4S(u.rHI2.'i.G626.'>827 00

1
29 0I tSO. 12f!'i3.55 Ilf 23 1J1:! 2--LiN :!~ . 71 26.&:l:28. o;, 29. 22 30.39 :;II . r>6 56 _10 

1,'f :.l-14 ~ :!.i 00 26.SS28 . 1O'2D.3380 .ooSI.77 3'2.00:>I3.tl.j 
I~ 12.:i.00126.7ya.05I29.33I:.10.60181.8833.15(34.4:;1161.20 

1 !', '!(1 ii7 27.8029.22 30. 55 31. 88 aa . 20184. 53 3;;.fIO 63. 71i 
I» :.17 .6:129.01 00.S9 Sl. 77 33. 11i!J4 .M 35. 01 137 .2'J 00. 3() 
1\ ~ 2~ Of1 :10. 12 31 .r,.,-; 3'J.1Y.l S4. 43 a.:;.86 37 .IJO;3.tl. 7:3 68.85 
I .... I ~'I) 71i)31. 2-t 3:.!. 73t ·2""YJ· 70 .17 . 1D

j
:l8. 68

1
40.1 Tl_40 

111 3O .AI3':! 3,-,
I
33.8935.4f13G 0038 52 10.0.>41.6073 .95 

I ~ ill Hj:1:14':.I.> .OO:16 . M:J8 . 2ii:J1l &;-11 4-143.Qaj6.50 
IU :l'~ tlH·1 MI36.233' 883IU.:J 11 1i42.8'24-1 .46'9 .05 
2 3101):3,1 j037A03D. IO

I
",0.80

f
tUiO

I
4 1 Willi oo~i . fY) 

r 

r 
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STEEL. 

W eights of Flat Ro lled Steel . 

Per 1.lnelll ,.'oot. 

(COS1'IS\,:ED.) 

• 
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STEEL. 

Weights of FLat RoLLed Stee l. 

Per J;lm" .. l -"'oot. 

(CO:<TI:<UEI'l.) '\ 
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STEEL. 

Weights ot Flat Rolled Steel. 
l~er I,lneaJ Foo t . 

(CO:'lTlNVIW.) 

Tb ... • .. 
U- II ,\(' 11 :4' 11 K' 12' 12)(' 12W 12Ji ' -, -,. !-,----- ---- -------- -- .;1 

,. 

•• 
il 7 .02 7.17 7.82 7 .49 7 ,M 7.82 7 .98 8.18 8'-

{).34 lJ.~7 9 .78 IO.O(YO.20 10.42110.63 10.84 
";: OS:: ·-x " . 
ii~ 

1I 11.68111.9;; 12.2212.49112 .75 13.01 IS.2813 . r.s .-
1oI .0314.35 14 .ti8 14 .!J9 15 .30 15 .6215.94 HUU '5-0" 

~ 
16 .36116 .74 17.12 17 .49 17.86 18.28 18.60 18.97 bO~:!! .,-
18. 7°

1

19 . 13 Itl . OO 19 .97120.4°120. 8?,1.25 21.(i7 3i .. -.... i$ 

~ 
B~ 21. 02 r21.1j\ 2'2.00122. 4822. 05123.4323. 00!24 . 39 • • 23.88123 .91 24.44124.97 ,25 .50

1
26. 03 26 .56 27.09 .. ~ 

i! 25.7026.3026.88127 .47 28,0::; 28. 64 2{l.22 29.80 :;:.., .- . 
28."'1'8. ''I'' . 8'1". "130.6"1'1 . ''i'I. 8"1". 52 ~",,:; -,. ,--

It 
..... 11 3OAO 31.08 3\.76

1

3'2.4633. 15 33.83 34.53135.22 ~;s: 
32.72 1Ja.47 34 ,21 34,9;; 35.7036 ,44 37. II) 37.93 a. ... ~ 

t
U ;m . OO 35 ·~186. 66 1~7 . 4~ as. 2':> 39 . O~ 3~. ~ 40 . 6~ .<: .:;; 

37.40 38._a 39. ~OI39. 9.'i fiO. 8(r l '~ I~ . 50 43 ,~, l;l~; -. 
:~ 

.. ~ 39.7440.64 41.54 42.~ 43. 35
1
44 .~5 4a .16

1

46 . 06 °'5x 
42.08 43. 04 44 .00144. 94 45.00 40.80 47 .8'~ 48.77 ~ "~ 

'~ 44.42 .... 2 <G."I".45" .45i" "0' 511 .~" .48 c:2: 
l' 40.76

1

47.82 4.8.8YO. 9--1:;1 .001'52 .06
1

53.12 M .10 !l.:I:'£ -.. ~9'~1~·20 ?1.~21 ~2.44 1~.55 1:f4.07 ?5.78 :;6 .00 
" .. 

1 ,~ .. :0:= "--1;< , 1.4.02." 53. '''1''. " ,,0. " ,, '.27 58 " .00 '., 
:~ 

58. 7654 .99 .56.2157.43 fiB.M 59.87 l)l, 10
1
62 .32 '-, ~~<> M.l0

1

a7 ,37 GS.M 50.93

1

61.20

1

62.48

1

63.75

1

65.03 
~'<:5 

:* !.~" 58.42,".76 61 . ",". " ,".75 65. 08 66 .~G7. 74 -.,.-.. ~'" l!? 78:62.!.6 ~ .54 1 64.~; 66.3? ~7 . ~ 69.~ !0.4~ :Jl g 
:~ 6a. \0164. ilS 65. 98161. 4~ 68.8.'i ,0 . ~9 171, 7~ ,3 . 1il 

Ga.4566 .936S .43 69·9'TI , 40(~·9ir4 . 75.87 ~; ... 
'0;5.8 

:ll ." ' 67.80109 .33 70 .86 i2. oil 73.95175.48 77 ,03 78 ./)7 " 'O.12171.UIl'.31 74'yO;~78 . 01l I 7969I8128 Hi 
'11 72 .4674 . 11 75.7677.41 79 .05 80. 70 82. 34 83.99 f- ~~ , 74 .8°116.50 78 .2°179 .90181.60183.8018.5 .00186. 70 .. 
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Weights and Areas of S Qu a r e ,"d Ro und Steel. 
also CI r cumferen ce or Roun d Bars. 

,\",~,,,ning' Qn~ cubic foot to weigh 400 lb ... 

-- --
Thk:kn~u W~rt W~fht Arca (If A...,aof Circum_ 

f:>quare Round ferene .. 

" S1uare Round 1;1.8.. In Bar in " Dia",eter ~, "" ~"ar .. Square Round 
in Inche$. I ft. long. 1 ft. long. Inches. Inches. Bar in 

Inche ... 

• .120 .09·, .0352 . 0276 .5800 H 

" .213 .167 .062J ,(1.\9\ .7$1 

J'l .332 .2Gl .0977 .0767 ,9817 
..178 .:J7,,) .1400 . no-I 1.1781 

i. .651 .511 .HH4 .1503 1.8744 

~ 
-I 

I 
!< .sr.1 6iI8 .2000 .\003 1.5708 

it \ .076 .84;' .BiG4 .2485 l. 767] 
\ .329 \ .\", .:1906 .aoos I.OO3!i 

II \ .6Q8 \ .:W3 . 4727 .8712 2. Hi98 

if \.914 \ "'" .56$ .4418 2.8562 

~ 2.2.16 I .764 .6602 .5185 2.5!i25 
2.60::; 2.0·1(1 .7U.'i6 .6013 2:7489 

11 2.000 2.348 .8789 .0003 2.9452 . , 
\ 3.402 2.672 \ .0000 .7854 8. 1416 
h 3.841 tI.017 1.1289 .- 3.8379 
!< 4.306 8.382 1.2600 . 9940 ;Ui34S 
!. 4.798 3.768 1. 41l)"J 1.107i'i 3.7306 

, 

I . 

" !i.316 4.17G 1. 0025 1.2272 3.9270 
/, 5.861 4.603 1.7227 1.a.330 4 .1233 

" 6.432 a.o;'2 1.8906 1.4849 4.8197 
i. 7.080 a.5U 2.00M 1.6230 4.IH60 

!< 7.6,>5 6.012 2.2000 1. 7671 4 .7124 

)': 8.306 6.52-1 2.4414- U H75 4 .0087 
~j)t\<1 7.0,;0 2.64(\6 2.0739 5.1051 

tt '.088 7.009 2.8477 2.2365 i'i.SOI4 

>( 10.419 8.183 3.0625 2.4053 5.4978 

II 11.177 8.778 3.2852 2.M!1)"~ 5.6941 
11.001 9.894 a.vIM; 2.7612 5.89mi 

II t~. 772 10.031 3.7.539 2.94-83 6.0868 



J ONES & L,\ U G II 1. 1 N ST8 ~; r. <': 0. '" 
WeIghts and Areas o f SQuare a nd Round Steel. 

also CIrcumference of Round Bars . 

A ssuming one cubic f')()l to w eigh 1!lO Ibg. 

Thkkn~5~ W~Fht \\"~!rt Arca of A rea of CirculU_ 
fu ence 

"' 
!;.quare Round ", 

D iameter ~are Round liar;" Bar in Round ., ." !;.qu .. re Square Har;n i n [ nchelO. I ft. long. I ft. long. [netle ... I neh~1O. l nehu . 

2 ]:.1 .6] 10 6!1 4 .0000 3.] 116 6 .2832 

U 11.47 1l .:36 4 .2.):J9 3 .3-110 6.4~95 
]" .36 ]2 .06 4 .51;06 8.!H66 6.6759 

!. 10 .28 ]2 .79 4.7852 3 . 75&1 6 .8~22 , Ii ]7 .22 18 .52 5 .0025 8.9761 70686 

A 18 . 19 14 .29 5 .3477 4 . 2QOO 7 .2649 
Hl . ]9 1(; .07 0 .640G 4.01301 74(11:~ 

,'. ~ . 21 15 .87 5.9-114. 4. .666·l 'i .M76 

~ 21.26 16 . • 0 6 .2500 " .0067 'i.!l.-HO 

it 22 .34. 17 .:,;; O.5OO-l (i . 1(j72 8.().jOO 
2:1.44 18 .41 6 .8900 5.4119 8 2467 

\I :!-I. 57 IIL3() 7.2227 (i .Gj27 13. 4430 

i{ 2.' . 7S 20 .21 7 .M25 v .9300 8. 639-1 

l! 26 .9] 21 . 1"- 7 .9\02 6.2126 8 . t3337 
21-1 . ]2 :n09 8 .26;;6 6.491 8 9 .0:321 

II 2U . OO 23.00 8. 62d9 6.7771 9 .2284 

• 30 .62 0105 9 .0000 7 .0686 9.4248 

11 31.91 2., 06 9 .:1;tl9 7 .8662 9 621l 
;~lj.23 26 . 10 9.76,;6 7 .6(199 9 .8 175 

t. 3.t.57 27.15 10.160 .. . 979S 10 .0 1'" 

)( 3, • . 94 28 .23 10 . ;-.6.1 8. 2958 10 .210 

11 87.33 29 32 10 . !l7:' S. 617U 10.'107 
8.'1 .7;; 30 .43 II.:JVl 8 .V·W2 JO .ooa 

i. 40 .20 il] .57 11.816 9 . 2SOO 10 .';99 

" 41.68 32 .74 12 .250 \) . 6211 10 .996 

it 43. ]7 8:I .9l 12 . GUt 9 .96.8 1] . 192 
44 .71 3.; 12 13 . 14l 10 .321 11.388 

\I 46 .26 lW .3a 13. 5\)8 10 .680 11.585 

)( 47.84 37 .v7 14 00-1 " 0" 1] : 7S1 

l! 49 .4;, 3>l . t'I 14 t .. 3;; t 1.416 l1 . lI77 
&1 .00 40 13 Hi 016 11 .793 \2 . tH 

II 
~,) ,..~ 41 .4a Ei . 5Q.l 

1
12

.
177 12 .370 o~. ,;) 
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Weights and Areas of Square ond Round Steel, 

also Circumference of Round Bars. 

A~""nting on" c ubic foot 10 weigh ~OO lb ... 

Thickness W~rl W~f"t Area o f Area of Circ um-

Squ"N'l Round ferenee 
0' of 

Diameter ~u"Te k ound Bar in na, in Round m, .. , Squate Square 
in inch,,!I. I ft.lv ng. I ft. long. tnelle.. [nch" ... narln 

Inch ..... - - - ---
4 MAli 42.77 \G.OOO 12.500 12 .M6 

" oj .00 41'i.47 17.016 13.364 12,!l:m 

" 61.47 48.28 18.003 14.186 13.3.12 
Ii (lidS 51. 15 \9.14\ 15.033 13.744 

Ii 6fUIl V4.83 20 250 15.004 14.137 

" 72. ~D iiT . 17 21.391 16.800 14 .~ 

" 76.78 60.80 22. ij(;3 17.721 14.\)'23 
1< 80.81 63.52 23.700 IS.00ii 15.315 , M.08 00 .8':3 25.000 IO.Gaij 1,1.708 

~ 89 . as 70.20 26 .266 20.629 16.101 
93.80 73 67 27.563 21. 641:1 !GAIKI 

Ii 98.:H 77 . 21 28.89\ 22.6f.ll 16.886 

Ii Hl":!.94. 80.85 30.250 23.758 17.279 
Ii 107.67 84.50 31.6H 2-t.8:;0 17.6.1 

" 11 :t.5"2 8S :n 3:.1.063 2:).00. 18.{)6.1 ,. 117.45 D"l.2:) 34.516 27.100 18.457 

G 122.fll 96.22 36.000 28.274 18.&-.0 

~ 127.66 HIO.26 3 •. 516 2D.46.J W.U2 
132.9·1 104.41 39.063 30.680 19 .63:) 

Ii 1as.80 108.62 40.641 31.9W 20.0'"'-8 

!i 143.78 112.92 42.2.'iO 33.183 20.420 
Ii 149 .85 117 .00 411.891 34.472 20.813 
il tw .O., 121. 78 45.003 tl..;.';g.'} 21. 206 
1< 160.84. 12;;.32 47.266 37.122 21. 598 

7 166.75 130.97 49.000 38.485 21.9l)1 

~ 1';2.75 13;;.68 riO.766 39 .871 22.384 
178.87 140 .48 52.003 4\. 282 22.777 

Jj 18.5.08 145.86 5-1.891 42.718 23 . 169 

g 191.42 lliO.34 5(;.2,-.0 44 . 1T9 23Ji6"2 
19 •. 85 IM.3fI M. 141 4;; . 6G.\ 2:1 . 9'-~' 
204.39 loo.r~) OO.OGa 017.17:1 24.a47 

1< 211.03 lli5.74 62.016 48.707 24.7,10 



JONE:; & I_AUGHL!~ STE~;!. co. ~11 

Weights and Areas of SqUare and Round Steel, 
also Circumfe r ence of Round BarS. 

A~.un1ing one cubic foot to weigh 190 Ib$. 

=~ 

Thickness ., 
Dia",eter 
in Inches. 

W~rt 
&luare ... 

1 ft. long. 

217.713 
2~1. 64. 
231.61 
tJ8.1i8 

245.86 
2:13.14 
260.64 
268.03 

275.64 
283.3"-
291.16 
299.08 

007.11 
315.24 
323.49 
331.133 

3~0.29 
348.8.:; 
357.52 
366.29 

375.17 
i~~.15 
;:19;:1.2.1 
40'JA.J 

411.7,1 
421. itl 
4:30.!kI 
4 10.30 

-lr.o.\)!J 
-It.9 .M7 
-Hm.M1 
·1'9.1l6 

W~;Fht 
Rounu 
,~, 

1 ft. long. 

1,1.04 
176.43 
1131.91 
1137.46 

193.10 
1913.82 
20~.03 
210.51 

216.49 
222.1"»4 
2213.68 
23.J..90 

241.2Q 
247.59 
2;;~ 07 
200.62 

267.16 
2i3.99 
280.80 
287.68 

29·1.66 
1I01 .71 
308.86 
316.08 

323.39 
330.78 
3;18.26 
~15.81 

!it':I. ·H, 
:Ilil . 1M 
:1~.9~) 

3,6.&1 

Area of 
Square 
BaT ;n 

Square 
Inch~ ... 

64.000 
66.016 
68.003 
70.141 

72.2.;0 
7.1.391 
76.593 
78.766 

8 1.000 
Sa.266 
&1.503 
87.SIlI 

00.250 
92.641 
9;:;.063 
97.5 1G 

100.00 
Un.52 
1O.i.(IG 
107.6-1 

110.25 
112.89 
115.56 
118.27 

121.00 
123.77 
126.50 
129.a9 

132.2.; 
I :~i.ll 
1 :~'i.06 
1-1 1.0'2 

Arcaof 
Rennd 
Btlr in 

Sqnarc 
Inches. 

50.265 
51.849 
53.4.16 
55.088 

fiO.745 
r,sA26 
60.1:32 
IH.862 

63.617 
(;, • . 397 
67.201 
69. 0'~9 

70.882 
72. 700 
74 002 
76.589 

~.540 
tsO.i,itl 
&..l.r;u; 
84.541 

86.500 
88.664 
00.76a 
9'..l.886 

95 .033 
97.20.; 
99.402 

101. 62 

10:1.87 
106.14 
10$.1:\ 
110.75 

Circu",­
ference ., 
Round 
llaTin 

Inches. 

2:;.13.'J 
2.i.;;2;,) 
2.>.{IIS 
21UHI 

20.704 
27.000 
27.4S!) 
27.882 

28.274 
28.667 
29.060 
29.452 

29.84·5 
BO.2;)!; 
00.6al 
31.023 

31.416 
31.809 
tl2.201 
t\2.ti94. 

32.987 
1;13.3.9 
33.772 
!H.I65 
3<1. i"jr,g 
34.9.-,0 
3.5.343 
ili".i.7BfI 

36. 128 
aG.521 
36.914-
37.306 



H! JONES It L AU GHLI N S T EE L CO. 

A ver age W eigh t of Round H eaded Rivets 
pe r 100. 

! .... n",th. 
Inch es. 

I" I" I j( 
2 

2:( 
2" 2j( 
3 

OJ( ." OJ( , 

'" ," 
' j( , 

'" , 
'" , 
'" 8 

'" \0 

Heads 

Length h{)m undn hcad. 

Diameter. 

• I ~ I,.. 



JUN RS • LAUGIII. I N STHRI. CO. ~ 

Average W eight 0' SQuare H ead Mac hine 
B ol ts PO' '00. 

Dr ... " tTI;II. 
Le"gth 

• t, , t, , • l . ~ --'-_. ----
" " " 10.8 I ~,O "'. ... 'M 
I'. ••• '-' 11 .B 16.1 ,., 

'" ~., , ., '-' '" l1.t ." U S "". .. .. .. 12.8 , .. ~. , ~7.0 N.' • '100:1i 
. ....... ", " •• , .. 1~.1l W., . .. .... 

". •• , . '" "', ... M.~ .... 1!II.1 
186:,)' • .. '" 14.i Ill.! au .... ... , "" •• .. 11.1 , .. .... ~. , 67D ..., II!:.' , ... , 

• a ". 17.~ ... , .... .... IOU U" ."., ., .. '" .., ro.t .. , ... , 1076 ,~, "M • .. I II ." ..., .. , 71.0 111.7 UI7.7 "" . , u .... " .. au . .., "" . .. n, 1 .... 1 " .. • .. , ... '" ... , .... '" '''' 184.1 ~I .O 

"- '" Iz,e ~, ... , nt '" "" "." ... , , liZ ". .., 37.1 M.' .... "." iklU ... , 
"- 1~.4 '" 27 7 ... , ... , ... , , .... .... .... , , 

'" "-, ... 41 .0 ... 9U 1M I tlll.S .... , , ...... ..... . '" '"' &1.8 "'" "'" 210.11 B17.0 

" ..... · ...... "-, ... , "'. 111.7 " .. 1:>7.1 m, 
" ..... · ...... ... "" '" "" 18I!1 ... , .no 
" ..... · ...... 4l.0 67.0 81.1 " U WIO "" ... , 
" ~, un, 211'-' ... , ... , 
" ..... · ...... ...... ...... 00.1 140.2 .. , B2U .,.., 
" ..... · ...... W., 147.8 .. " BIl.' .... , 
" ..... · ... ......... . ... ,re , , .. , "' . ... 470.0 

" ..... • •••••. ! • , .... IN O ... n, .,.., 
" ..... · .. .... , ...... . ... 114.1 "'" "' . ... , 614.0 

" ·· 1······ . 119.6 1918 ... , .... .... , .. ..... · ....... '''' M' ... ~, "'" 
I"''''''~ ~ ------

..... ,. 14 .. .. .., .. .. ,u , .. ." . ioaoL 

Approximate Weight of Nuts and Bolt Heads. 

'n P ou nd II. _. 
~ ~ ~ 

OIa"'. ot Hol t In I "ch~ ... • ~~~~I~~ 
W~lght of H~ngon ~ . Oli ., . ,., .'''' .'" '" ... NUl and Ilud ..... 
Weight ot 5quAr~ ... , .~, .... . ,., . 181 ... .M NUl a.,d H~Ad ..••. 

mam. of Bolt In Incb~ .. • ' . l;;- '. • l!~ 

W~;&"bt of H~ ... gon r 
. " 1.10 , U .~ ... .~ 1,0 Nut and lIeAd ••... } 

W~'&"bl of Square ... 1.11 ... <e. " , .. '" SLll and lI~ad ..... 



~. JONES & LAUGIlLOI STEEl. CO. 

'<~ (0) , 
, 

Sizes a nd Weights of Ho' Pressed Square Nuts. 

United States Standard Sizes. 

Iloth weights and sizes are for unfini~hed Nuts. 

. 
Dimension ... Sioe W"':rht ,. 

Thick_ zoe 
Size of Hole. "' ~§ neU. Bolt. lOONut ... • , i:.S 

.---_. -------
){ .71 )( 0.185 }} ~l.lnt '( '-' 7270 

II .84 

* 
0.240 il 2.' 4700 

.97 0.294 l! " 4.3 2350 
1.11 ,', 0 .344 II 1', G.l 1630 

Ii 1.24 ){ 0.400 I' .. " 0.0 1120 
II 1.37 

* 
OAM 

* 
11.2 800 

I l l, 1. 50 OJ.o7 ~ full 15.6 640 
I){ 1. 77 i{ 0.020 ~ ,;canl i{ 26.3 380 

~ }I 2.03 Ii 0 .731 Ii " Ii 85.7 280 
2.30 I 0.887 It ,;;, I as.S 170 

'11 2.56 I" 0.1>40 I" 76 .1) r;JO 
2 2.88 1){ 1.06::; I,', " I){ 104.2 00 

;u 3.09 {~ 1.160 11. " 1)j 142.8 e-;g 3.36 1.284 l ' .. I){ 172.4 

:~ 3.62 Iii 1.889 IU scant 1)j 227.3 44 
3.89 li{ I A!)1 I " 1}1 294.1 34 

Z!} 4.15 I~ 1 .il\6 Iii " 1~ 370.4 27 
:l}i 4 .42 2 I. 712 'j! " 2 416 .7 2-1 
3 ' -I .GS 2'$ l. saG I ! " 2'" 500.0 " all' 4.1l5 2){ 1.002 ' ll " 2,4 '" ., 17 . 



)O N KS & L A UG H !.!N 8TEEL CO. W 

,r,-)) 1 1 (() 1 

Sh:es and Welahtft 01 H ot Pres se d H e xaaon Nuts. 

United States Standard Sizes. 

Ilt>th we;lI;htll and ai,es are for "nflnlshed Sut .. 

D imenalon .. S<u W"Iji( bt h Thlck _ Size o f Hole. "' M ,~ 
".~ Bol t . IOONuts . • • • • ",.--- - ----

" ..'">8 " 0 . 185 U !\Cnnt )( 1.3 7015 

II .G8 fI 0 .240 ' .. • 1.9 5200 
" .70 0.21)4 II 

.. 
" s.a -.00 ,', 0 .844 ,', 5. 0 2000 

i< 1.01 " 0 .400 I' ' " 7.0 1480 
II 1 12 i: 0 .4.).1 U (ull i: g , I I tOo 

:11 1. 23 0 .007 IS.5 740 
1.4' ,. o .6':!O " scant 

,. 2'2.2 ." 
III I.'" ~ o.ml r' " ".4 S09 
I. 1.88 I 0 .837 t [1;;1 

I 46 .8 216 
11\ 2,011 I ~ O.WO 1)( 67 .0 WI 
2 2.31 I){ 1.065 I,>, .. I){ 00 , I III 

21~ 2. ">3 lil I. 160 1/, .. lil 117 .5 " " 2 .74 ," 1.284 I ' " I" ]47 . 1 G8 
21', 2, 96 I" 1.8S9 I U !;C'lll t I" 178. 0 " 2 14 8. \8 P'( 1.491 I .. I , ;!.".iO .O 40 

2il .... Ii< 1.616 I ii .. Ii< 285 .7 ll5 ., 
8. 6\ 2 1.712 'I' 

.. 2 8·14 .8 2!1 
S/, '" 2~ 1. s:t6 I • .. 2'f SSoI. 6 ,. 
:J'; .. '" 2 !.f' I 002 I I .. 2'. .... , 23 



'" JON ES • LAUUHLIN ST"I>EL CO, 

UPSET SCREW ENDS, 
For Round a nd Square Bara. 

" . ROUND BAHS- SQU"kE BARS. . -,. 
'" -, I ' -"$' h;~ '08..,,- 8.6 ~'C~~ ., '08.,; .. ~ ... ~ <l 
o_~ :,; "~,, -. 8..6 ,1<: 0 °1;: --- -- , "::':"'" .< §~.,;~ .. ::.: .... .. :<'; Ill:,,,,, .. 
" . ~~..;~ "w~" o~:!l~ ~<i~~ .... .c:.c: • '" ...... " .. ... ", .. ~ .. ~~ .' o " :''= 0<:1::>' 
=;;;~ 5 ~~ ~ o' s":';: :l e ~ ... l:l 

,'~ -"" .... _ "" ::::., ~ . .!!~ - ~]'O-
.. " :I" ~ , - C~o 

., t:""" .0::" .. ~ .. ..: 
is° 0 , .. - ,,~~:1 0, E-- :;:-;;'".:! . - _"-.L ----

.r~ j{ .620 10 0-1 j{ .020 10 21 
,', N .620 10 2t I< .731 0 33 

Ii I< .731 9 37 I .881 8 41 

U I .887 8 " I .837 8 17 

j{ I .887 8 25 l )i ,04' 7 23 

H l )i .940 , 34 1)( 1.005 , 55 

1< 1)( I ()G;i , " ' I< 1.100 6 " tI 1)( I 005 , 29 ' I< 1.100 , ,~ 

I IJi 1.160 6 55 1)4 1.284 , " '-1, III I. Uk! 6 19 Iii I."" 5)4 " 1)< I" 1.284 , '" Iii 1. 3811 5)4 26 
'-1, I" 1.28-' , t1 IJ( 1.400 5 24 

1)( '~ l 1.889 5,J{ " Iii 1.615 5 " '-1, IJ( 1.400 5 --"". '" 1.6\(i 5 " III I j( 1.400 5 t8 2 1.712 ." 22 
In Iii 1.615 5 " 2}i t .837 ." 28 

IY. 2 I 712 . )< 80 2}i 1 .837 ' )< t8 
11'f 2 I 712 '" 20 2)( 1.002 .)< 24 

Iii 2}i 1 .8'<~7 ' }i 2S 21i 2.087 ' )< 3<l 
1\1 2,. I.SS7 ." t8 21i 2.08. .,. 2iJ 

I >{ 2)( 1.002 ' }i 2iJ 2,J{ 2.176 • 2t 
I f! 2)( 1.002 . )< t7 21i 2.300 • " '" 21i 2.087 ." 24 21i 2 .300 • t8 
' ti 2)< 2.175 4 26 2j( 2.425 • 23 

2 '" 2. 176 • 18 21< 2 .5(j() • 2S " .. 21< 2.300 • 24 2Ji 2,(;(",0 • 2iJ 

2}i 2;< 2.300 4 t7 a 2.629 3)< 20 
2-/, 2j{ 2.425 • 2;1 8,. 2.754 3)< ., 



JO~F:S • I.AUGIlLI" S TERI • co. m 

UPSET SCREW ENDS- Continued. 

"" ROU l'll) B.\I/.s. SQUAKE 11"1/.9. "-
g ~ " 

L~.; . -. "$" '08..; '08..; 
o " _ -. - -. t, "'" ~" ~:"g ' 0 ~, ~ O;;!l ~I:! " 
It: 0 0 1;: _.- -- , ~.:o: c" ." ~.., .. .. :( .. " ." ~ ~-g t "" . ~:.II-g~ <.ow!:!" i;Jl-gl: ~~~.ij ZOO""",, " o<::l~ • -.- .. . . O-<;~:::" EiIi=S H~] El'~g ,;; 

~.~~~ 
Ewwg 6 ~~ g o· ::;: ~ . ....... - • !. - .. - _0 

~~ 
·_0 

i5~o ." i5~'O ." ~.;;!:!~ 0, e-
t!j" Jl 0, e- . ~ ----

2,-+' ' Ii 2.r,,-.o 4 28 '" 2.7'-»4 3J.'" !8 
21'~ 2U 2 .550 4 22 3)4' 2.$7fl 3)< 22 

2}i 3 2.02fl 3)< 23 3" 3004 3" " ." 3Ji 2.7~ '" " 31i 3 .(HH '" 19 ." .", 3" 2.754 3" 31 '" 3. 100 3)4' 21 "' ." 3)4' 2.S7fl 3)< 20 3,. 3.:!2::; 3)4' 2-1 .,. 
21i 3 '( 2.87fl '" 20 3)j 3.22 .• ')4' 13 
:! H 3)j a.OO4 3" 25 liN" 3.317 , 20 

2'..- 3)j '.004 '" \9 3)j 3.442 3 23 
2jJ 3){ 3. 100 3;.( 22 3" 3.442 3 18 
2J< 3,. 3.22;; 3)4' 2G 4 3 ii67 3 21 
:!ll ' Ii 3.225 3)( 21 4" 3. 602 3 2-1 

3 3>( 3.317 , 22 . )i 3.602 3 19 
3" 3J< 3.442 3 21 ' Ii 3.!l23 2U 24 

ll)( • 3.1\(\7 8 20 ')4 4 .0'18 2)( 21 
3)j . )i 3.6fl2 , 20 'Ii 4. 1;j3 3)( 19 
3)< ')4' 3. , OS 3J< 18 
'Ii ')< 4 .0"18 2~ 23 

31( ' Ii 4.lr.a 3>( 23 
lIJi 4>( 4 .~-~ .~,.., 2~ ' 1 

}l:U'AKKS._ As uplICuing reduc ... the strength of iron, ba .. 
h',,"lng the same diameter at r(>VI of thread as that of t he bar in· 
variably break In the IICrew end, when tested to deMructloll, 
without de,·elop;ng the full .trength of the bar. I t ;s therefore 
n~ssary to make np tor this loss in Itrength by an exec" of 
metal in the up8tt lenw end. over that in th e bar. 

The IICrew threads in the abo ,·., lable are t he }>rnnklin insti· 
tute Slnndard. 

T o make One upset end for5-inch length of lhread,atlo .... tl-Inch 
length of rod additional. 



2-18 JONES & I,AUGHI,IN" STE~:I. CO. 

Standard Screw Thread s. Nuts and Bolt Heads. 

Recommended hy !,ranklin IMtitute. I)"""ml><"r 15. 18M. and 
adopted by N .. ,·y o<'p"rtlnent of the United States, by the R. R. 
~".ster Mechanics' and Mauer Car_Builders' ASSOCiations. by 
~le"'rs. Jonc~ & Laughlins,Stcel C<:>., and by many other of th .. 
prominent eng;n ..... ring and mechanical enn.blilhments of th .. 
country. 

~---; 00' : ;$: . , 
,--

Angle of thread 60". Flat at top and bottom ~ of pitch. 

Diam. of Threads 
Sere,,·. per inch. 

)( 20 

J'I 18 
16 

~ 
14 
13 

J'I 12 
11 

:~ 10 
!'< D 

1 8 
1~ 7 
1)( 7 
1" G 
1){ G 
1" '){ 
1)( , 
1% , 

Dian'. 
at root of 
Thread. 

.185 

.2·10 

.294 

. 3-t4. 

.400 

.4.->4 
JI07 
.UZO 
.731 
_837 
.9~0 
.06;; 
.160 

1.284 
1.389 
1.491 
1.616 

Diam. of Thr~ad5 
Serew. per inch. 

, ')< 
2)( 4){ 
2)< , 
')( , 
3 ')< 
3;( 3J{ 
'){ 3;( 
84 3 
4 3 
4)( 2Ji 
'){ 21( 
4)( '" , 2J{ 
r;;( 2)< 
iiJ{ 
5}( 

'Ii 2,. 
6 2)( 

Diam. 
at rOOt of 
Thread. 

.712 
00-' - , 

2_ 176 
2.426 
2.6;!9 
2.879 
8.100 
3.317 
3.r.67 
8. 'ifltj 
" .0'!8 
4 .2;}6 
4.480 
4.71;10 
4.9;)3 
;}.203 
5.423 

Nuts and Bolt H eads are determined by the following 
rnle •. which apply to Squar .. and Hexagon Nuts both: 

Sh<:>rt diameter of rough nut '" I~ X dlam. of bolt +}i in. 
Short d,ameter of finished nut = l~ X di"m. of bolt + ,\ in. 
'I'h.ickness of rough nut", dlam. of·boh. 
Thickncu of finished nut = diam. of bolt - h in. 
Short diameter of rou.Kh head = I~ X diam. of bolt + ~ in. 
Short diameter of fln,shed head = l ~ X diam. of bort + ,'0 in. 
Thickne"" of rough he .. d '" ~ short d,am. of head. 
Thickneslof flnl!ihed head = diam. of bolt - J'o in. 
The hJn)l; diameter of" hexagon nut n,,,y be obtained hy mul_ 

tiply!ng Ihe short diameter by I.I~ and the 101111: diameter of a 
",{uare nnt by mUltiplying the ~hoTt diameter bl' 1.411. 



JONR:; • '"At:OHI"IS STRKL CO • , .. 
SHEET IRON AND STEEL. 

Weight of Superficial Foot. Birmingham Cauge. 

Weight in Lb& W.ight in Lb& 
Oaujre. Gauge. --

Iron . St,..,!. Iron Stee). 
- -------I' ---

No. t , .8 12.12 12.36 1\""0. 1<1= .001; 2 "' 2.G8 .. 2 = .:.!fl.1 11.48 11.71 .. 17= .0."113 2 ill 2 :11) .. " : .:.!.iO 10.47 10 '" 
.. 18=. ().IO , ,~ 2.0"2 .. 4= .:.!a8 9.62 9.81 .. 19=. 0·1~ , 7' 1.7:1 .. U=. 2'.! 8.89 9.07 .. 20= 033 , r~ I.MI .. 6= .203 8.20 8.36 .. 21 = .032 , 4, , 4~1 .. 7-= . 18 7 0--, 7.42 .. 2'!= .0'!8 , 2.; , 

'" .. 8 = .165 (I 67 0." .. 2:1= O"!.; , 12 , 
" .. 0 118 , 98 6 . 10 .. 2--1 = .~ I. , ., _. .. 10 -= . 134 10.42 G. tl3 .. 2.;= O".! .8 .9'2 .. 11=.12 4.83 ,UN .. 26=. OIR .S .!I'2 .. 12= .100 4.41 4.GO .. 27=. 016 -0 73 . ,. .. 1:1 --= .09.; :.1,84 3.9'2 .. 21:1=. 01-1 ... .n:. .. 

" .0000J 3 U,i 3.42 .. 21) = 013 .1)6 ,-
. .Ii .. 110 --= .072 2.91 2.97 .. 30= 012 . iI .GI 

, 

TANK IRON AND STEE L. 

W eight of Superfi cial Foot. 

ThicltneM Weight In Lb ... Thlckn,," W e lK"ht In I.b ... 

III IIlche ... 1 III Inebu. 1 
Iron. St.,.,!. IrOll. St.,.,t 

1--' ~I 
"I~= ,0312.'i , 27 1.80 l.= .812;; 12 .63 12 '" 1'. - ,062:; , 32 2.:;7 .. ~ . 3ii) " 16 " 46 

I 09:r" 3 70 3.87 ~;; 437G 17 68 18,00 }l=' . '" =.12;; G.OS {i.1{i .6 20 . 21 20.61 
,'. = . ItIll2;; 6 . )j2 6.~ *;; .tJ6Z1~ 2'.! .78 :.!~L 19 
/.= .187;"\ 7.68 7.73 .62,j 2.;.26 0- 77 _., 
~=.2 1 t!7,j 8.84 {un j(= .75 :10 .:1\ :10.9'2 

=.21i 10.10 10.30 .. ~ .tR'r. a:;.:l7 :.16.08 
0 = ·28123 11.38 11.61 , = 1. 40.42 41. za 

The I<lw temperature (as compared with Iron) at whicb Steel 
Platel ha,·_ t o be finished, cansel _ I light ~ringlnlC of tile roll ... 
l~vjnlC the ..r:la1e thicker in tbe .,.,nter. bi. , combinoo<! .. ith 
Kr~ter d e n t y . C.uoel ::it,..,1 I'I .. tea, 1C kept up to full tll!cknf:M 
on .be ad~1l. to .. elfb more than Iron. Hoth Iron anu St,..,l o,..,r 
W ;n~hu wide _no iable to run even heavier tban tbe ... eia:blA 
given above. 



2,;0 JONES & LAUGIILlN S'fEEL CO. 

STANDARD STEAM. CAS AND WATER P IPE. 

" , 

(Sot llanuf"clured by Joncs & Laughlin Sleel Co.) 

O" I)1S .... " .'11''' . X STKOS{; 1'11'0:. XX S TRO:<G PIP":. 

. ~I .21):; .400 ,ro 

.12 .2!J.I ... .to .M 

.;">6 .421 .(l;~ 

.!H ,,,12 .IU 1.00 .211 .81 

I.l~ .;;)(l 1.00 1.30 .422 I.OC. 2.44 

1-0 1~ 1.31" I.G; .!lo>1 1.31,; 2.1 . .M7 1.8'~ 3.65 

1': 1.38 1,66 t.21 1.2':Il 1.00 8.00 .~ 1.00 5.!» 

1' ; !.Gil 1.00 2.r.8 1.491 100 :1.6:'1 1.~ 1.00 6.40 

2 2..oc:" 2.s;~ 3.&1 1.003 2.s;~ Ut! Ulll 2.37:> 'lQ:) 

2J{ 2.4CS 2.87i 5.,1 2.S15 Ur.::. •. 6. I.-;r,.,; 2.875 18&) 

•. 51 2.!Jl2 S.W 10.2:1 2,2i)1 3.00 18.51'1 

9.00 3.3.:./J 4.00 12.4. 2.016 4.00 22.;'l; 

4 4.('n; 1.00 10.00 3.818 1.00 a ir. 3136 400 27.48 

4~ troll! 5.00 12. 19 4.!lIS r..OO 18.~ 3.001 5.00 82.~ 

r, 5.~; t\.1'oG8 14.50 4.813 5.r0G3 !».M UlC3 5.ilG& 38.12 

6 6.(l(l.'; 6.62s 18.:\l 5,,'" 6.C2.) 28.toS 4,1!:"~ G.62.; 5,"1.\\ 

1\ •. 1182 8.625 ~ 18 ;,Il:!'; 8.re:. 43.00 6.87~ 8.62.) ;Uv. 

Q 8.(13. 9.62.) 3'1.00 

10 10.019 rOo';!", 40.00 



J OXEl'i 41: I.Al.:C:HLIX S1'~:tn. 1.:0. Z'>, 

W EIC HT Of' A CUBI C f'OOT Of' SUBSTANCES. 

Names ot S u b.t a n ces. 

Aluminum, cast 
rollc·d 

Anthracite, solid, of Pennsyh·nni.l 
bro].wn, loose 

moderately 111M ken 
IlCllpcd. bushel, loose 

Ash, American whit(', dry 
Asphaltum 
Brass (Copper and Zinc). cast 

rolled 
Brick, best pres~ 

common hard 
soft, inferior . 

Ilrickwork. pressed brick 
ordinar), . 

A,..,rall''' 
W~;ght, ". 

100 
ICi 

D3 .. 
" ("') 
Il8 

" 001 
524 
1,-.0 
12.) 
100 
140 
112 

Cement. hydr'C, ground. lou"iC, A111l'rican, Roscnd;lle ;~ 

00 
!to 
42 
41 

110 

Cherry. tIry 
Chestnut, dr\' 
Clay, pottc~', <ir)" 

in Inmp, !<>O'<C 
Coal. bit\lminou~, solid 

.. J...onisvillo 
English. Portland 

broken. loo!;¢ 
heaped, bushd. loose 

Cuke, loose, of good C<.}.;ll • 

Copper, caSt 
rolled 

hellp •. :d bushd 

'" .. 
49 

(74) 

" (40) 
r"'!1 
r.OO 

Earth. comnmn JO.,'UII, dry. loose 7C 
" moderatelr ranHlw<1 !l5 

as a soft flowing mml I~ 

Ebony. dry 76 
Elm.d~ ~ 
F lint 162 
Glass. comnwn window 1.';, 
G neiSl:l, COmmOl\ 168 



WEIG HT OF S UBSTANCES Continued. 

Name. of Substanc:e •. 

Gold, cast. pure, or 24 cantl 
pure, bmnmcr(:<i . 

Grain, at 60 lbs. per bushel 
Granite . 
Gravel, about the same a!'l !<.md, which ';o.:e. 
Gypsum (plaster M Pllri~) 
Hemlock. dry 
Hidory. dry 
lI ornblende, black 
I~ . 
Iroll, cast " 

wrought. p\lr~t 
a'"Crage 

ore 
Ivory" 
Lead 
Lignum-vit{e, dry 
Lime, quick. grouml, I.",sc, or in sllIall lumps 

thoroughly shaken 
per struck bush("l 

AveraII:<' 
Weight, ". 

12<l-I 
121-; 

48 
1-;0 

142 

'" 203 
58.7 

'50 
,8> 

.'" 175 

II' 
711 

"' '" " (66) 

Limestones and Marbles. 168 
1"0>;(>, in irTt.1{\llarfragmcnls 9G 

Magnesium 109 
Mahogany, SJXlnish, dry r.a 

H onduras,llry 35 
Maple, (Iry 49 
Marbles. see Limestol1e~" 
Mn!lonry, of gnlnit.., IIr limestone, wel\-<tre,,'.;ed 165 

" mortar rubhle I ~ 

"dry (well scabbledl ISS 
" sandstone, well dre....';t.'(1 144 

Mercury, S2 Fahrenh("it S HI 
Mica . tS3 
Mortar, hanient.'(1 . 
Mud , lIry, close 

" wet, fluid. 1ll;1.,dmum 
Oak. Ih'e, dry 

100 -
AOto\IO 

120 

" 



WEICHT OF' S UBSTANCES- Contlnued. 

N a m es o f Subst a n ces. 

Oak whitc, <lry 
other kinds 

Petroleum 
Pine, whi te, dry 

yellow, Korlhcrn 
Southern 

Platill um 
Q unrtz, common, pure 
Rosin 
Snit, coarse, Syracuse, K. Y. 

L ivcrpool, finc, for tahle uS!.: 

S.·md, of pure quart"" dry loose 
well shaken 
perfectly wct 

s.'lIldstonclI, fit for building" 
Shales, red or blnck 
Silver 
Slate . 
Snow, freshly fallcn 

moistcnct\ and C"!III~lch,<l by rain 
::ipruee, dry 
Steel 
S u1lJhur . 
Sycamore, dry 
T ar 
T in, cast 
Turf or Peat, dry, Ulli'rc"-'>l~l 
Walnut, black, dry 

AV"rago 
W"lght, , ... 

'" 32 to .. 5 
5;j 

" .. 
" \a42 

I llS 

" " ., 
00 to 100 
9\} to 117 

120 to HO 
1;j1 
162 
0:,5 
173 

I) til 12 
Hi to r.o 

25 
400 
1:!.'.i 
37 
G2 

.j5o;) 
20 to 00 

" 'ater, pure rain or disti1l .. ~I, Itt 00 
sea 

Fahrenheit "" 62!J 

Wit", bees 
Zinc or Spelter 

" 60.('; 
.j:n.to 

(; r~c" thnh .. r~ u~u"tty wd)\"h (r()", "" .. ·Mlh 10 "n~.h"lC 
m"no 11",n drr. 



~I )()l'<:ES • 1..\UGIILlN ;; T liEI. c o 

Areas and Circumferences 0' Circles. 
For Din",cters from ,'0 to 100; advandnK by ']'"nth" 

~, ,\ren. Circum. Dinm. Area. Circum 

0.0 .1 .0 12.5('06·1 12 . iJ664 
.1 . (l()7&'"14 .31416 .1 13 .2(f~5 12 .880;; , . 0314W .6~1:! . :! 13 .8.~144 13 . 1!l47 

" 
.0700$6 .9~~~ ., 14 .5220 13.5088 ., . \2.;(;6 .2.j66 .4 15.2OJ:.1 13.8230 

;; .I!)(;;~ 1.5708 ., 15.00·W 14 . 137:! 
.6 .28274 t.ss.:.o 0 16 .6100 14 4(01:.1 
., .$18;; 2.1091 .7 17.3~94 14.7(;{i;j 
.s .:.0260 2.51;i:) .8 18.09~ 15 0796 , .GaGI7 2.8274 0 t8.8:iN Fi 3938 

0 .78.)4 S.1416 5 . 0 l!.l.63.'iO 1:).708() 
.1 .1).j()3 3.4(;.->8 .1 20.428.2 W.0221 
.2 1:.110 3.7600 .2 21.2372 1O .S3GS 
.a .;lt73 4.0841 .3 2'2.0018 16 .6r,(14 
.4 .(i;Jj) l 4.3982 .4 2"2.902t 16.00-Hi . 
.5 . 7('071 4.7124 ., 23.7583 17 . 2788 
6 , 0100 0.(f~6;"i .0 24 . 63(11 17 .5\)'2\1 , 2 2!.iflS 5.3407 .7 2.; .5176 !j . 0071 ., 2.5447 5.OW9 .8 26.4208 18 . 2212 ., 2.83,;3 0.9600 .0 27.3;l\l7 18.5a5-1 

2 . 0 3.14.16 6.2832 6.0 28 .2743 18.8-196 
.1 3.4636 6.(j9j3 .1 29.2247 19 .1637 
.2 :1.8013 6.9115 .2 00.1007 19.4779 
.a 4.1541l 7.22.;7 .a 31.172.'; 19 . 79"~0 
. ,1 Vi2a9 7. (;3flS .4 32.169\1 20 . 1002 ., 4 .9087 7.8540 ., 38.18:l1 2() .42().1 
.6 5.1109:3 8.1681 .6 84.211\1 2(} .734;; 
.7 5.72.j6 8.4823 .7 35 .2005 21.()487 
.8 6 .1;;75 8.700.:; .8 36.3168 21. 3628 ., 6.6052 9.1100 ., 1I7.3\l28 " ('oijO 

3.0 7.0086 9.4U8 7.0 38.4$45 21. 9911 
.1 7.:)477 9. 7389 . 1 3\I.5\11!) 22.30(;3 
.:! 8. 4.).1-25 10 .05:11 .2 40.71f,() 22 . 611l.; 
.a 8.5:.:JO 10.$7:1 .3 4t.s.:>:.I9 22.9SH6 
.4 !l.Oj\)'2 10.6811 .4 ·13 . ()08.1 23.2-178 , 9.6211 10.99.>6 .;; 44 .1786 23.MI!) 
.0 10.17$8 II . :1Q'J7 . 6 4;; . :16-16 23,.8761 . 10. ';';";21 11. U239 -\6 . ;166:1 2-1. 100:1 ., ., 
.s 11.3411 11.9a1l1 .s 47 . 783{; 2-1.504-1 ., 11.9~.}9 12 . 2.;2";) , 49 .01G7 " 818G 



J o :.a;s & L AU GIlI. IN li THEI. C (). ~ 

Areas and Clroumferenoes 0' Cl r oles. 
{('O" T ' ''UI;;U. ) 

~ ~ - -
J)i~m, Arc~. Circum. ]) ; .. ",. Aren. e ire"rn. 

-
8.0 00 . :.!6',5 2;";.13'27 12 .0 11:1 . 0\)73 37 . 0n91 

.1 at . ;~_lOO 2.i.4·t('9 .1 114 . fI9Ol ;I$.OI;~:l 

.2 {;2 .81()'J 2'; . 7611 .2 116 . 8'J~7 ;Jij . :3:!74 

.a !;-I.IOOI 2(1 . 07;; 2 .11 1l8.tl2:.!!) :18 . 64 Jij 

A (i;1,41~1 26 . 3891 -' IW.76:.!tI ~.!J;:;':'i1 

.11 00 .74.-;.0 26 . 7Q3.1 .11 122.718;1 89 . 269'J 

.11 &! ,~ 27 . 0[77 .0 12 I . 68tk1 39 .:0841 

.7 59 .4468 27 . :I,'U9 " 126 .6i69 39 .8982 .. 

.8 00 ,8"21:.1 27 .6460 .8 12t\ . 6700 40 , 212-1 

.0 62.2114 27 . 9(;02 .0 lao.6MI 40.5:W5 

9.' 63 ,6 Ii:l 2S. 2743 13 . 0 1;J·2.732:1 40 .8407 
.1 65 .0388 28. f>8K,j . 1 PW . 78".?'~ 41 . 1 ;~1:) 

.2 66.4761 28 .00'n .2 taG .84'8 41.4600 

•• 6 • . 9291 2!J.:.I168 .11 1;l8 . 929[ 41.7tta2 
.4 69.3978 2tl.5310 .4 141. 0'.!61 42 .O'Jia 

.5 70 .8822 29 ,84[;1 .5 14:l . 13$8 4.2.411.1 

.0 72.3823 ao.I;;9:l .0 14;i.26'2 42 .7:.!;,7 

.7 73.8981 30.473-1 .7 147.4114 4:l .oaUS 

.8 71).4200 30.7876 .8 49.r,712 4:3.3.:'040 

.11 76.97«9 tll.lOlS .0 151.74G8 4a . 0681 

10.0 78 . 5:ms 31 .4Ir,9 14 . 0 1.~ . 93S0 43 . 9823 
. 1 80.118-:; 81.7301 . 1 100 . 1400 4--t . !.!OO.'; ., 8 \.7128 3'J .0442 .2 nS .:l677 41.6100 
.3 sa . S:.!:.!9 3:.! .8fot).! .:l 1oo. GOOI 4-1. 9248 
A 84.9487 32.6726 .4 It32 .86O"J 41i . 2;J89 

.5 86 . 5001 32 .9867 .11 165.1300 4.:i . arJ31 

.0 88 .2473 3:1 .3000 .0 \67.41 5<; 4;; . 867:3 

.7 89 .9'!O2 .1;1.6100 .7 169 .7167 46 . lt"",-

.8 91.GO&! 3:J . 9'"W2 .8 172.O:j:jU 46,49.36 

.0 93 ,:11:32 3-t.24:$4 .0 174 .3662 46 .80'.)7 

" • 9.) .0332 34.5575 15 .0 17(1 . 7\,.16 47 . 1230 
.1 96 . 7689 IH.8717 .1 179 .07HG 47 .4&10 
.2 9/3.li203 3.; . 18--01'1 ., 1 8 1 . 4~1 

4 ~ ,.,-.,., " ,.,-'" 
.3 100.287;. ;1. • . :;000 .a 1 S:~. 8;hl(j 48 .00(;,1 
A \o2.0'iQ:j ;1.:;.81 12 .., 186 .2650 48. 1$80;; 

.r. 103 . 86.'1.l 3(;, t283 .r. IAA. 6WI 4S .(lO-17 

.0 105 . (j$:~2 00.4 12., , t; 191 . 1:~I.i 4 9 . 0fI8.'-l 
" t07 . .';I;!:! 3(;.7.166 .7 1!l;~ .G9'2li 49 . 1:12:\1) . ' 

.8 IOO . ;1.-~ 37 ,07(/8 ., 19G . OGGB 4!) .6a':.l 

.9 111. 2202 31 . :~".-.o .9 1~ . r"j(;.J 49 . 9~la 



= JON b::> & L ,\ L'G I! 1.1 N ST I!EL t.: (j. 

Areas nnd Circumferences of Circles. 
(<,:O:'lTl:<Ul::n.) 

Diam. Area. Circum. i)inm. Area. Circum. 
~ 

!(LO 20] .0619 5O.2G55 20.0 314.1.)93 62 i33lu 
.1 203.5831 W.679(i .1 :H7.a081 03.1460 
.2 ZOO. t ItI'J GO.8!lil8 .2 a-.:?O,4739 M.400~ 

.3 208.6,2..\ 51.2080 .3 8'2'J. 6.}4 7 1hl.774:.1 

.4 211.2-10, 51.a:"!:?! A 320.S5/a 64.Q88.j ., 213.8''uG 51.8363 ., 830.0636 64 .4o-~G 

.G 216.42-1:3 52. ];104 .G 333.291« 6·1.71~ 

.7 219.0397 52.4646 .7 S36.;i35:J (i.;.();HO 

•• 221.Gj08 52.7788 .8 339.7947 M .3·'.3\ ., 224.31.6 58.()mu , 343.0098 G5.1Ki93 
17.0 226.9801 53.4011 21.0 346.3GOO G5.973·l 

.1 229.658:1 ;'3.7212 .1 3-19.00it 66.2876 

.2 232 .3.122 54 .03.34 .2 3.';2.981)4 00.6018 

.8 2;)5.0018 5 1.3496 3 3J6.32'3 66.9Hi9 

.4 237.7871 [iUI{i37 A a.J9.6800 67.2301 

.f.; 2,10 .6282 ii l .fl779 ., 363.0500 67 ,&142 

.0 2-l;l.2849 M.29'20 .6 S66 .43."ji 67.&')84 

.7 2-16.05,4 5.3.0002 .7 Bll\) .8361 68.1726 

. 8 2-18.84;16 55.9':!O:J •• 373.2526 68.4867 ., 251.6494 56.2345 .9 876.6848 68.8OO!l 
18.0 2~.4600 56.5486 22.0 380. 1327 69. \100 

.1 2;:;7.lIl).l:1 56.8028 .1 3133. 596:.1 60.4::?!)"~ 

.2 260.1 ...... 13 07.1770 .2 Bl!7.0i.jG 60.743-\ 
9 263.0'~~0 07 .4!H 1 ., 300.5707 70.0575 

.4 2M.9Q.\·1 {;7.80::>:.l .4 39·L0814 70.S717 ., 268.8025 58.1195 ., 397.6078 70.GS.J8 

.G 271.7U')4 ~.4336 .G 401.1500 71.0000 

.7 2';4.G-I59 58.7478 " .. 404.70;8 71.8 142 

.8 :.'77 .{i01l 5!).OO\O •• 408.2814 71.628:1 

.9 280.(;521 {i9.alGI .9 411.1!707 71.9~ 2;J 

W.O 28:Ui287 59.6903 23.0 415.4j.jG 72.256(1 
.1 280.5211 6O.00~ \ .1 419. OlJ6;j 72.5708 
.2 289.52!)"~ 60.3ltl6 ., ." 422.7327 72.8849 
.3 29"J.&5aO 60.6327 ., 426.3848 7l1.1991 
. 4 29;:; .{i!)'J:; 60.9409 .. 4:.l0.0526 73.5133 

.Ii 298.(1.177 61 .2011 ." .1:\;1 . 7;1(11 7:1.8274 

.0 :IO\. 71~(; 0\.,,71)2 .U 4 :\'i'.4;l;j~ 7·L!4t(; 
" :\O.I . ~j2 61.s..'~91 " ·111.150:\ 74 . 4$7 .. • .; :IDi'.OO7.' 62.2(1:).-; .K HI.8t!09 74.7099 

.9 311. 0'2;).1 62.5177 ., 4-I8.62711 7.U,&11 



JON RS & I.A U GHI.[N STRKL C O. '" 
Areas and Clrcumrerences of Circles. 

(COSTllfUED.) 

Diam. Area. Circum. Di ... m. Are .... Circum. 

24 .0 452.3893 7& .3982 28 .0 6\5 .7522 87.9646 
.1 4ML 167\ 7(;.7124 .1 620.1582 88.2788 

•• 459.9600 76.0'265 .2 624 .5800 88.5929 
.6 463 .7698 76.3407 .3 629 .0171"; 88.9071 .. 467.59-47 76.6&19 .. 633.4707 89.2212 ., 471.43.')2 76.9690 ., 637.9397 89.5354 
.6 475.2916 77 .2832 .6 642 4243 89.8495 
.7 479.1636 77 .5973 .7 646 .9'U6 00.1637 
.8 483.0513 77.9115 .8 051.4407 00.4779 
.9 486.9547 78.2'257 .9 655.9724 00.7920 

25.0 400.8739 78 .5398 29.0 G60.5199 91.1062 
.1 494.SOS7 78.8.540 .1 11110 .118311 91.4203 
. 2 498.759'2 79.1681 •• 669.6619 9\.7345 
.s 50""2. 72,5;j 79.4823 .3 674 .2565 92.0487 
.4 506.7075 79.7005 .4 678.8668 9'2.3628 

.5 510 .7052 SO. BOO .5 683.4928 9'2 .6770 

.6 514 .71s.; SO.4248 •• 688 . 1345 92.9911 

.7 &18.7476 SO.7il89 .7 692.7919 93 .atN3 

.6 522.79'24 81.0.j!1i .8 697.4650 93.6195 ., 526.8;;29 81 .8672 .9 702.1iJ38 93.9386 

26.0 530.929'2 81.6814 80 .0 706.8.'i83 94.2478 
.1 53;:;. 0-311 81. 00.:;6 .1 711 .5786 9·L5610 
.2 539.1287 8'2.3097 .2 7 16.814;' 9·L8i61 
.3 5-13.2fi21 82.6239 .3 721.0062 95.1903 
.4 547.3911 82 .0380 .4 725.83aG 93.5().l.1 

.5 551.5459 83 . 252'2 .5 730.6167 95 .8186 

.6 5r.:).7163 83.5664 .6 735.41r~1 96.1327 

.7 559.90'25 83 .8805 .7 740.2299 96.4469 

.8 Moi.l04.j 84 . 1947 .8 745.0601 96.7611 

.0 OOS.3'22Q 84.5088 ., 749.0060 97 .07G2 
27.0 572.aM3 84.8230 31.0 754.7676 97.3894 

. 1 576 .8043 85.1372 . 1 7.')9.6450 91 .7OM 

.2 581 .0600 85 .4513 .2 764.5380 98.0171 

.8 585.8494 85.7655 .3 769 .4467 98 .WI9 

.4 (i89.6-i55 86.0796 .4 774 .3712 98 .6460 

.5 593 .9':;74 86.8938 .r. 779 .3113 98._ 

.6 598.28.19 86.7080 .6 78-L2672 .99.2743 

.7 602.628'2 81 .0':?-21 . 7 789.2388 99.1i885 

.8 606.9811 87.3003 .8 794.2'260 99.90'26 ., 611.3618 81.6504 ., 799.2290 100.2168 



"" JON ES • [.,\ UG II 1.1 N STHKL CO. 

Areas and Circumfe r e n ces of Circles. 
(OO~T!lo:U~:[).) 

-
l'i .. ",. A", .. , I Circ""" [)h,m. Area. Cir<:um. 

U~.O so.l.2.I.71 100 .•• 310 36.0 lU17.87oo 113.0{l7a 
.1 8OO.2l'3:.! 1 lOO.t!o151 . 1 I02U.5ati • I lilA \I1'i 
.2 814.3a2'.! 10] . 11i93 .~ 1020,2172 113.72,;7 
.a Sl1).39d(J' 101.47:\4 .a 10;W.9113 I 14 .03!J1! 
.4 824.4700 11)1 .7876 .4 10~O.G212 1I4 .~O 

.a 829. (jj(;sl Hr:!.1018 ., IO·I(l.l!~ I}; 114 .668 ] 

.G &\.1.6S9t! 102.41;:;1) .G 10 .• 2. 0l:!80 114. 9~2;J 

.7 t!J9. t!1S:; 10"~.7301 . 7 10:;7.8419 I lf •. 2Wi 

.8 844.0028 lOa.OI.12 ., ]oro,G17t.i l l tdHOO 

.n $,j(l.1229 103.3.:»4 ., 1000,4000 1I ('j.9~IS 

3;1.0 S.M.2()86 103.6726 37.0 107;).2101 \16.2389 
.1 &lO.400'Z' IOU.9OOi .1 lOl!l .02!h1 i16.;}W1 
.2 M;).697:/ \().I.3000 .2 1086.8(l;)4 1 l6 .tl672 
.3 8.0.9'-20'21 

104.6100 .a 1092.7166 1l7.1I:IJ4 
.4 876. ](;88 104. 92!r2 .4 1098.5835 117.4[lj(; ., 881 .41a1 ] ().').2-134 ., 110-1.4662 117.8097 
.G &\6.68:.1 1 10.).6:;75 .G 1110.36·15 1[8.12:30 
.7 !l91.~, 10.' .8717 .7 1116.2786 118.4:Ji3Q 
.8 8!.l7.2i03 106.1S.~td ., 1122.WS:J II S. 7;;22 ., !lO2. ()874 100.5000 ., 112S.I&:!I:l IW.OOtH 

:.w.O 007.9203 100.8142 38.0 1I34.114fl 1111.100, 
.1 flI3.2688 107. 12$;) .1 114{f.091~ 111l.61l~7 
.2 !.lI8.6331 \07.He;; .2 1I4U .08H 120.oo&! 
.3 !.Ie .. LOI::!1 107.7;;00 .3 11,,2.0927 120.;\"230 
.4 921l.-I~ 108.0708 .4 11(;8.1167 120.6372 

.. 5 93-1. 820"2 108.3849 ., \1&1. Ir,(;4 120.fl::;1[1 

.G 9~0.2.;j7::1 \08.6001 .G 1170 .2 118 121.2655 

.7 9·15.690 1 109.0133 .7 1176.28:30 121.5.00 ., 9.11. 1486 109.3274 .8 IIS2.3(1)8 121.89&1 ., 9;j(i.6Z""28 109.64\0 , 1188.4724 1n.:..'()80 

35.0 9{l2.1128 109.9.:N7 39.0 1 19·1.1";000 122.5221 
.1 007.6]84 1]0.2UOO .1 1200.72-16 122.t!36:\ 
.2 9,::1.1397 110.:)8.H .2 1200.8742 123. I ;)().I ., 978.6768 110.8M"J .3 121iL0300 123.4&16 
.4 9SI.22fl6 [11.212-1 .4 12Ifl.220' 123.7781:1 

.5 9R9. ,(lS() 111. li26;1 .:, 122.1.41,:; 12-1 O!l"lfl 

. 0 99;;.:1$22 1 [1.8407 .0 12:ll.6:w() 1 ~1.407[ 

" IflOO.9:'2] 112.1349 .7 1237 .:'.~~!I I24 . 7212 . ' ., 1006.5fl-:7 112.4690 .8 12-14. Hrl l 12.i.O:~j·1 ., 1012.2200 1127832 ., 1250 .. 361. 125" .. 3·19 .• 
-



JON ES • [.,\UOH I.IN STEEL \;u . :l:.\) 

Areas and C i r c umferen ces o f Ci r cles. 
(CQlITlSUEr>.) 

-
l);lUn. Area. Circum. I);,,,,,. Ar~a. Circum. 

-
40.0 125(;.637t 12:;.6637 " -1 .0 1;;20.5308 I!k! 230 1 

. 1 1262.9281 125.9779 .1 1!i27.4002 Jail.5H2 

. 2 1269.2348 126.29:!O .2 153-1.&\.",j 1:~.S5t!-1 , 127.;.5-)73 126.6002 .3 HiH .3:)00 139.1720 

.4 '12t!1.8l).:;5 126.9203 .4 lG-l8.3O"~5 lil9.4867 , 1288.2493 127.2345 ., 15.5~.2sn 139.8009 

.6 1294.6189 127."'>-It!7 .6 1502.2826 140.1153 
7 1301. 00-12 127.8628 . 7 11";69.2002 140.4:!92 

•• 1307.40.:;2 128.1770 •• 1r.7(;.82:i5 140.748': 
.9 1313.8219 12i:1. 41H1 .9 IM3.8700 141.0.:;7J 

" 0 1320.2 .• 43 128.80;",3 45.0 1500.4313 141.3717 
.1 1326.70"U 12!1.IW:I .1 1;;97 .G077 141.68.;8 
.2 1338.16(;3 129.4336 .2 160-l.{i9W 142.0000 

•• 1339 .64.>8 129.747S .3 1611.70i7 142.3 1 4~ 
.4 13·16.1410 130.0619 A 161S.saJa 14~.6:!83 , 1352.6.";20 130.S'61 .5 162;;.970.:; 142.9-12;:; 
.6 13J9. 17i:16 lOO.69Oa ., lGOa.12w 11:1.2.;60 
.7 136.' .7:.!1O 131.00-14 .7 16-10.2002 J.l3.{o708 
.8 La72.2'91 131.:.1186 .8 1647.4S2/l 143.t!t!-HJ 
.0 Laid.S;;29 13l.6327 .9 1654.68-11 11-1. \!)!)l 

4.2.0 138J.4424 131 .9460 46,0 1661 .90'.!5 14-1.51:J3 
. 1 139"J.0476 132.261 I . 1 \(mO. I:.1OO 14'1. 8'..!" 1 
.2 1398.G6&"i 132.5,:12 .2 1676. ;38;;;,l 145.1416 
.3 l40J.30;;1 132.8t!!.U .3 16$3,6.j()-l 145.4.;57 
.4 H11.0J74 133 ,203.5 .4 1690. 9301:1 145.769'.) , 1418.62;;4 1;13. ()\77 ., 1698.2272 H6,084 1 
6 1425.3092 133.83H! ., 17OJ.5302 146.39S2 

.7 14:.l·:U.l086 134.14!lO .7 1712.86,0 146.'112-1 

• 1438.7238 13·1.4002 •• 1720.210.:; 147,0'!f.i(j 
.9 1 +1~.4t>-10 134.7743 .0 1727.()fj\)1 147.lH07 

·1:\ 0 14;)2.2012 135.0885 47.0 17M.9Hii J47.6;;;"'() 
. 1 14"'>8. 00:.l .• 13.'i.40'~(; . 1 174~.aa;;1 147 .0090 
.2 1465.741:1 135.7168 .2 1740 .7414 148.2832 
.3 l472.53.12 136.o;HO .3 1751.16a5 148.[0973 
.4 14,9.3446 130.3·m .'l 1761.6012 148.91 15 , 11&1.1697 I~O 6;",93 .r. 1772.0."~16 149.:!2.j7 
6 1493.010 .• I:JO.9':\1 .ij 177U.r.Z:\7 14U .f~\!)S 

.7 1 4 t1'J.&;~0 1:\'.:!87U .7 liS, .f.lOI'G UH.i<r.4U 

.8 Lf,(J(; .789;\ 1:37 00]8 • 1";~U.rhJI 150 . 16tl1 

.0 LiJI3./l272 137.9159 " 1 t!O".!. 0"2 .• -1 I(;OA823 - - -



"" JONES • LAUGHI.IN STEEL CO. 

Areas and Circumferences of Circles. 
(CO:-lTIIfV"tD.) 

Di4m. Area. Circum. Diam. Area. Cireum. --
48 ,0 tSOfl.w71 IM.7ool !i2.0 2123.7166 163.3628 

.1 \817.lQ:"00 151.1I{)6 .1 2131.81)26 163.6770 

.2 18'l.A. GG84 151.4248 .2 2140.0843 163.991l 

.3 1832.2-47.') 151. 7389 .3 214S.2lH7 164.3()53 

.4 1830,8423 1ii2.0531 .4 2156.5149 164.6195 

.Ii 1847.4(028 152.3072 ., 2164.7537 1&1.9336 

.6 18.~ . O700 152.G814 .6 2173.0082 HI..'),247D . .. 1862.7210 Hi:'!. 91).)6 .7 2181.2785 165.5619 

•• 1870.3186 153.3O!l7 •• 2189.5(144 165.8761 ., 187S.051Q 153.6ZaO .9 2W7.8661 166.1003 
49.0 1885.74()9 153.9380 53.0 2200.18301 166.WU 

.1 1893.44&7 I M.25~2 .1 2214.5165 1M.SISU 

.2 1901.1662 154.!iG64 .2 222'J.8653 167.1827 

.3 1908.00':U 154.8805 .3 2231.2'298 167.4469 

.4 1916.6543 155.1947 .4 2239.6100 167.7610 

.5 1924.4218 155.5068 ., 2248.0059 HIS.0752 

.6 1932 20;;1 15:).8230 .6 2256.4175 168.389.f 

.7 19-tO.OO-t~ 156.1372 .7 2264.8448 168 .7035 

•• 19-17 .8189 150.4513 •• 2273.2879 169.0177 ., 19J5.G498 156.7M:; ., 2281.7466 169.8318 
06.0 1003.4954 151.079B 04.6 2290.22 10 169.6460 

.1 1971.8572 157.3{lJ8 .1 2~9S. 7112 169.9602 ., 1979.2348 157.7080 .2 2307.2171 170.2743 

.8 1987 1280 IUS. 02'~1 .3 2315.7386 170.588.5 

.4 1995.0370 iU8.336tl .4 2324.27(;0 170.9026 ., 2002.0017 lUS.65Q.I ., 2a32.8289 171.2168 

.6 2010.0020 1513.0046 .6 2341.8976 171.5310 

.7 WI8.8581 159.2787 . . ' 2349.98"!0 171.8451 

•• 2026.B""m 159.5929 •• 23.'i8.U821 172.1593 
.9 2034.8174 159.9071 ., 2361.1979 172A7a5 

51.0 204.2.8206 160 .2212 00.0 2375.829·1 172.7876 
.1 2050.839::; 160.53J.I .1 2384.4767 173.1017 
.2 2058.8742 160.8495 ., 28D3.1396 173.4159 ., 2066. IJ"....45 161. 1637 ., 2401.8183 173.7801 .. 2074..9905 161.4.779 .. 2410.5126 174..o.w2 ., 2083.0723 161.7920 .Ii 2-119.2227 174.25&1 
.0 2091.1697 162.1002 .6 2-127.9485 174.6720 
.7 2099.2829 162.4203 .7 2400.6899 \74.986-:" 

•• 2107.4118 162.7345 •• 2-145.4471 175.8OQ{I ., 211 5.13003 HI3.0487 ., 2-154.2200 175.6151} 



JONF.S &: LAUOIILIN S'I'~;I>L CO. :))1 

A reas and Circumferences ot Circles. 
(col<Tll<uel>,) 

CC=;=~~== ""'i==:='=:="''=== i 111_ ". 
r.a.O 176 .1)292 188,4956 

.1 176 . 2-133 188.8097 

.2 176 .557::; 189.1239 , 176.8717 1l:!9,4:.J80 
A 171. If!.)t! 189.7522 ., 171 .5000 100.066-1 
.0 177.8141 100 .8803 
.7 178 . 1283 100.69-17 
.8 ]78.4425 l1H.0088 
.2 178.7566 191. 3":!30 

(:;7.0 li1l.0'08 191 .63.2 
.1 179 .3849 191.9513 
.2 179.6991 192.2653 
.3 lSO .0 1:!3 192 .5.9(; 
.4 lSO.3"Z74 19"2.8938 
.5 1SO .6--l16 193,20,9 
.0 180.95ti7 193.5221 
.7 181.2699 10a.I33M 
.8 18UiS41 19-1.1504 ., 181.898'l 194.4046 

58.' 182.212-l 194.7787 
.1 182.52(1:, 195.09":!9 
.2 182.8407 195 . 4071 ., 183. 15-19 HN .7212 
A 183.4600 196. ();l.'i4 

.r. 183.7832 l00 .34D5 ., 184 . OD73 100 .0037 

.7 184.411\, 196.9719 

.8 184. 72.i6 197 .20':!o ., 185. OiIDS 197.600:.l 
59.0 185 .8540 197.9203 

.1 18.: •. 6681 198.2345 

.2 185. DS':!3 198.:i487 

.3 l00 .21XH 198 .8628 

.4 100.6106 A 199.1770 ., 186. 9"..-48 .5 199.4911 , 187.2389 ., 109.8Oa3 

.7 187 .5331 .7 2OO.llD5 

.8 187.8672 .8 200.4836 

.9 188. t814 ., 200.7478 



IlC2 ]ONRS & LAUGHI.lN S'J'EI':L co. 

Arens and Circumferences of Circles. 
(COliTINIH:O.) 

]);"'". Ao~a. 

G I. 0 ~2lG . fI'.:IOfl 
.1 :-J227.0JI!! 
.2 32:17] Ztj.-. 
· il R24 7 . 2"222 
A 32;;7.3289 
.5 326704:j27 
· (~ 3277. (.922 
.7 3287.7474 
.8 3297.9183 
.9 a308.10~\) 

(j.'.0 fl318.30'2 
.] :l:128.r;2';:~ 
.2 3338.7 .• 00 
.3 334!).Q08;1 
.4 33J9.2736 
.r. naG!). , ... Iii 
.6 :J37fl.8.110 
.7 3300.16:33 
.8 :-l400.·lfll:l 
· 9 3410 .8:J;'O 

60.0 3421. I{H·I 
.] 3431. liG9.' 
.:! :!441.000a 
· 3 3452. 3(',(;!) 
A 34G:! . 7891 
.r; ;1473.22.0 
.n :~18:3.G807 
· 7 :3",fI~. ]; . .00 
· 8 11.)(14. G3;, 1 
.9 ;l.1].;.13,)!} 

670 :1.12,).(;.524 
.] 3;.a6.184:j 
.2 ;1.:;,]6.7324 
.3 35;j7.2060 
.4. ;1,>67 .S7r~l 
.:. :J;'7S.47()'1 
· G 3;->89 . 08]] 
.7 11,";99.70,;, 
.S 3GIO 1\.I!)7 
.9 :.1(121 007:' 

------
Clr¢um. Dia"'. Area. Clrt:uI11. 

20] .0020 
20] .3<tH 
201.600"~ 
202. ()().14 

2O"~.3100 

202.6327 
202.9469 
203.2610 
203.571;2 
203.8894 
204.203.; 
204.[;(76 
204.83H! 
20J.1460 
2OJ.46O'~ 

20J.7743 
200.QS8.1 
2OO.40ZH 
200.7](;.') 
207.0310 
207.341i] 
207.6,;93 
207.973-1 
208.2876 
208.6017 

208.9159 
20'J.2:)O] 
2()l) . r >+12 
200.&58-1 
21O.172J 
210.4867 
21O.MOOO 
211.11,)(1 
!:l11.429"2 
2] 1. 74:Jj 

212.0.;7" 
2]2.3711 
2]2.6858 
21:3.0000 
21:1.:3141 

i=--=-·I~-c=-
68.0 SI'3J.G$11 2J:) G28:1 

.\ aGU.II'().t. 21:1 9·12., 

.2 36(;;J.0754 214.25GG 

.3 aGG3.796Q 21'1.[,708 

.4 3674.5324. 214.88-19 

.r. SG8ii.2845 2];; ]99] 

.6 3696.05:m 21ri.;;I:J3 

.7 3700.83;:;9 2158274 

.8 3717.M,j1 216.]4iG 

.9 ~172804r.oo 216.45.';6 
69 .0 ;);3!J.2807 216.7699 

.1 37;--.0. ]270 217.()8·1l 

.2 3,60.9891 217.39~"J 
.:1 :ml.86Gt1 217.7]2-1 
A :1782.760;1 218.0"2(1., 
.r. :1793.669.; 218.3-107 
. 6 :1804. 59-\'1 218.6(;,18 
.7 ~Hi.5:1:.o 218.0090 
.8 ;182(104913 2ifJ.28:12 
.9 S8l.I7A6:;1:J 2l!).li9'3 

70.0 3848.4[;10 2l!).911;; 
.] as,;904r>44 220.22.)6 
.2 38,04736 220.,':398 
.:1 ass] .r.084 220.S::;~0 
.4 :1892.i);'90 221.168 1 
.:. 300:).62.12 221. 4R2;1 
.(1 ;1914.7072 221.7004 
.73f125.8Q.I9 222.1106 
.8 3936.9182 2~2A248 
.9 3948.0173 222.7389 

71.0 39.19. ]921 z:.!3.0.-';11 
.1 39iO.:3.;~W 2:'?3.:lGi2 
.2 3f181.['28f1 22:3.68]·1 
.8 3f19:l.7:wB 22:3.00:;(; 
.4 4003. 9~84. 224. . 3007 
.5 4015. HilS 224.6239 
.6 4026. 3!.lO8 22 .. 1. 9:J80 
.7 4037.6·1:;(1 22,; 2li22 
.8 4048 .9] 60 22li.r.6(j.1 
.9 401iO. 2022 22!i. 880':; 

• 



2 
>1 

.4 

.Ii 

" 7 
. H 
o 

7:\ 0 
I 
2 
3 
I 

H • 
,I 0 

I 

" 4 , 
II 
7 
H , 

;.' 0 
. 1 

.; 
II 
, 
; , 

J (lN R li /Ie .. ... U GHI. IN S T K KI. CO. 2rG3 

A r ens n nd Ci rcu mferen ces of Ci r c les. 
«(:O:fT ISUEU. ) 

,,~=.=C=c"';',o-um , !)iam. 

4071 ,ltH I 
4ott! .&H7 
·1091 . 1 (j,j() 
lI o.; . (;().IO 
4 1 1 11 .8~7 

412S .2-191 
·11 aD . (J.t52 
l11'i 1 . ().) 71 
11112 . -t8-I6 
417a. !),.l'D 
418.; .3868 
11116 .861:; 
4:.!Otl .3.;19 
4219 ij,;,!) 
1231 3707 
42-12 01 72 
42.H .47(}.1 
4266 ,0394 
4277 .62-10 
4289 .22.13 
I:JOO . ~O:I 
4a12.4721 
4;t!.1.I11l.; 
4:la.; ' 78'.l7 
~347 4GIG 
I :l-jl). 1M2 
4:J70 . tIOO I 
1 :1i4'~ t.O'M 
la04 . 11:101 1 
4400 .0916 
0 17 .8617 
4I".!0. 6r,;J.j 
4 111.4r>80 
4 1(;:1 . 2'S:I 
1I(};-•. 1I 42 
Jlj600;!) 
IISH .t!:I:t.l 
1:.00 716:1 
4:;1 2. 61'" 
1.";2-1 .5200 

:.!26 . 1947 
220 .00BS 
220 .8230 
227. la71 
2;!7 .4;; 13 
227 .7{1.j!i 
2:.!8.0790 
2".l8 .393!l 
228. 70,9 
e-;!9 . OZ".l 1 

2:.">0 .3363 
229 .65Q.t 
2";!9 .00-I6 
230.2';87 
2:JO . a!l'.?9 
230 .0071 
23 1.2".? 12 
23 1.53.;4 
2:1 1.849.; 
232. 1637 
2:12.4770 
2:t2 .79"20 
233 . 1002 
233 .4203 
233 . '3.j() 

Z l-L04Si 
234 .:JG,2S 
2J4 .(j"O 
23,1.9011 
2a.; .3r03 
2:.J.; .610·1 
2:J.5 .9;):W 
2:.10,2.\78 
236 .,)(j ID 
2:.I6 .S76\ 
237 .190"2 
237 .0044 
237 .SI86 
238. 13".l. 
238 .4469 

,0 .0 
. 1 
.2 
.3 
.1 ., ., 
.7 

•• •• 
77 .0 

. 1 

.2 

. :J 

.4 

. Ii ., 

.7 

.8 ., 
78. 0 

. 1 

.2 

.3 

.4 ., 
•• .7 , ., 

.1) 0 
. 1 
. ~ ., 
.4 

., 

.7 

.8 
o 

--- -
Circum. 

r 4;,c'W:::-.Clrc" c, I-::"",cc.=7GCI70 
4t»d.olO:n 2afl. 07,32 
4,,oo . OO711 23!1 . 3$1)·1 
41;72 . a·1.I6 2aO .70:3.; 
4&8~ . 3377 2.10 .0177 
4fiOO .3464 210 .3318 
40013 .3.08 :!40 t>tOO 
41120.4110 2-IO . OOO":! 
W3'.l.4009 2-11.274:3 
4(u·Ui3S4 UI.a&s5 
46:".0 (12.">1 241.00'26 
400/1 .7287 242 .2168 
W80. SI7" 242 , {';,11 0 

46!)'.l .OlHS 2-12 .84-"1 
470.; . 1310 243.!!i!)'.! 
47172D77 213.4. :3-1 
·1729 . I7!Y.! 2.13 .7d7G 
4741.676.'") 2.\4 . 1017 
,m.a . &lIH 244 .41 iiO 
4700 . 1181 2-14 .7;\0 1 
4778 .002.1 24tH)..j.j:! 
4700 . U22,; 2.1li . 3.:.t!4 
4l:102 .dORa 2.(:; .6';"2.j 
4~IIi . l i'07 24.; 9807 
4Jt:!7 AOOl) 2-16 0000 
4X3D.8 IOS 246 .61ixl 
4K.i2 . 1i'il4 2411 !)'.!9':? 
4864 ijl:!8 2-17 ,2-1:.13 
4IiiU .8tt.'il 2-17 .'';;,;; 
4l:!SO.2()d.,j 2.17 .8717 
'100 1.6699 24fl.l8.'i8 
·ltl t4 .0t!71 2.18 . ,1000 
·11120 .511)11 248.8141 
403B ,~ 2.10 . 1283 
4~1.4S28 210.442,'; 

496:1 19§127 2.19 .7006 
40,11 .4 2.:;o .0'0tI 
4!~ . 911)8 2,)(1 .88.-,0 
!"oIIOI 4~G9 2.-,o .{l991 
t.o ll! 9697 2;;1.013:1 



'" JONES • LAUGH !. IN ST F.~; I. CO . 

Areas a n d CI r cumfere n ces of CIrcles. 
(CO>lTl1< Ut:<>. ) 

OJam. Area. Circum. Diam. Area. Circum. 
--
SQ.O 5020.5482 2;)1.8274 64.0 (i[~ 1. 7(19·l 263.8988 

.1 0031),1225 251. 6416 .1 5554.9720 264.2079 

.2 5051. 7124 251. 95(i7 .2 5568.190".2 264.522 1 

.3 (;()\H.3180 2(;2.2699 .3 :).581. 4.242 264 . MBa 

.4 00.6.9394 252.5840 .. 5594.6189 265.1ij14 

.5 rI089.5764 252.8982 .5 5007.1)392 265.4646 

.6 5102.2".292 253.2124 .6 &621.2203 265.7781 

.7 5 114 .8977 253.5265 .7 6634.Gl7\ 200.0929 

.8 5127 .5819 253.8407 .6 5647.8296 266.4071 

.0 iH40.281S 2M.ll'.i.J8 .0 MGI.157S 200.72 12 
81.0 5152 .9913 254.4690 85.0 5674.5017 267.0354 

.1 (i165.7287 254.7882 .1 0087.8614 267.3.i9;:; 

.2 6 178.41&7 255.0073 .2 5701 .2367 267.0037 

.3 GHlI.2384 255.4JIG .6 &714.6277 267.9779 

.4 5204.0168 25S.72;)6 .4 5728. 0345 268.2920 

.5 52W.SUO 2J6 .03tlS .i"j G741.4009 268.6062 

.0 6229 .6208 250.S540 .0 6754 .895\ 268.9'JOa 

.7 (;242.4463 256.668 1 .7 &768.3490 2(1{l .234& 

.6 5200.2876 256.9823 .6 ;;781.8185 269.0486 

.0 fi268.1446 257.2966 ., 6795.8038 269.8(128 
82.0 5281.0178 2;)7.6106 80.0 5808.80-lS 270. 1770 

. 1 ;;293.9006 257.9247 .1 6822.3215 270.4911 

.2 5300.8007 2.i8 .2389 .2 ;;saa.8a30 270,80;):1 

.3 5319.7295 2.i8.(;531 .3 GS40.40""() 271.1194 
A 5332.6600 258.8(172 .4 G862.0059 271.4336 
.5 r.345 .6102 2;)9.1814 .5 tiS i6 .5454 271.7478 
.6 1m;j8.5832 259.4900 .G 5890. 14.07 272.0619 
.7 5371.5G58 259.8097 .7 5003.7516 272.3761 
.6 5384.5641 260.1239 .8 5917.8788 272. 69()"~ 

.9 5397.&782 260.4380 .0 5931.0200 273.0044 
83.0 5410.6079 260.7522 87.0 0944.6787 273.3 18(1 

.1 5423.6534 261.0063 .1 5958.352;; 273.6327 

.2 fi·lBO.7 146 261 .3805 .2 5972.04.20 273.9469 

.3 0449.7915 261.6941 .3 5985.7472 274 .2610 
A 5462.8840 262.0088 .. 5999.4681 274.57&2 

.5 5475.99"13 262.3230 .5 6013.2047 274.889·1 

.0 5489.1163 262.6371 .6 6026.9570 2i ii .20aa 

.7 MtO"3.2ool 262.9513 .7 6040 .7250 27G.5 177 

.6 5515.4 116 263.2655 .8 6004 .0088 276.8::118 

. 0 5528. ii826 263.;;796 •• 6008.8082 276.1460 



JON F:l; & LA U GHLIN S'rER], CO. .", 

Areas and Circumferences of Ci r CleS. 
(COSTISUED.) 

Dipm. Area. Circum, 0;"",. Ar~a. Circum. 

-88.0 0082.1234 276A6()2 02 .0 0047.6101 21:19.0'26..'". 
.1 0095.0042 276.77-13 .1 66(12.069'2 289.3407 
.2 6109.8008 277.0885 ., 6676.5441 289.6M8 
.3 6123.6631 277 A0'26 .3 (1(191.0347 21:19.0090 
.4 6137 ,MII 277.7168 .4 6705.5410 ~'OO.2S32 

•• 61tilA348 278.0309 ., 6720.0630 290.5973 
. 0 6165 .3442 278.3451 O • 6784.6008 290.9115 
.7 6179.2693 278.65!rJ .7 6749.1542 291.2256 

•• 6193 .2101 278.9740 •• 6763.7233 291.53913 
.0 6:?Q7.1OO6 279.2876 .0 6778.S082 291,85-10 

89.0 6221.1380 279.6017 93 .0 6792.0087 29"2.1681 
.1 6285.1268 279.9159 . 1 6807.(;200 292.4823 
.2 6240.1304 280.2301 .2 6822. 1569 29"2.7004 
.3 6263.1498 280.5442 " 6836.8046 293.1100 
.4 6277.1849 280.8584 .4 68.51. 4680 293.4248 
':i 6291.23.-16 281.1725 ., 6866.1471 293.7389 
.6 6305.80'21 281.4867 .0 GSSO.8419 294.0531 
.7 6310.3843 28\.8009 .7 6895.5524 294.3672 
.8 6333.4822 28'2.1150 .8 6910.2780 294.6814 
.0 6347.(;958 28'2.4.."92 ., 69"25.0'205 29·1.9956 

00.0 6$1.7251 282.7433 ~4.0 6939.7782 295.3097 
.1 6375,8701 283.orm; .1 6954.5515 295.6239 
.2 1l311O .1l3O!1 283.3717 .2 GOG9.3lOG 21N.0380 
.:1 6404.2073 2S3.68S8 .B 6984.1453 296.2522 
.4 6418.30\)5 284.0000 .4 6998.0058 296.5663 
.r. 6432.6073 284.3141 • 7013.8019 296.880.'; 
.6 6+16 .8309 284..6283 .6 70'28.6538 297.19.17 
.7 6~61.0701 284.042:; .7 7~3.G214 297.008S 
.8 6475.3251 285.2566 •• 70.)8 .41)47 297.8'230 
.0 6489.(;\)ii8 285.5708 , 7073.8033 298.1371 

91.0 6500 .8822 285.8849 95 ,0 7088.2184 298.4513 
.1 6518.1843 286.1991 .1 7103. 1488 298.76W 
.2 G532.5021 280.5133 .2 7118.IMO 209.079(1 
.a 6546.8356 286.8274 .3 7133.fN68 299.3938 
.4 6561.1848 287.1416 .4 7148.0343 209.7079 ., 6575.5498 287AG57 J. 7163.0276 800.0'2'21 
.0 G,'X!9.9aQ.1 287.7690 " 7178.0366 300 .3363 
.7 6604.32(18 288.0840 .7 719,L0612 300 . (i5().t 

.8 6618.7388 288.8982 .8 7208.1016 3OO.964ij 

•• (1683.1666 2tl8.71::!.1 •• 722:1.1.';7, 301.271:li 



.. JUS'RS • 1.i\l'GIII.IN STln:1. (:0 . 

Areas a n d Circumferences. o f CI rcles. 
(COSTISU~:[).) 

lor..... rc;~eum. 
---

mam. Olam, Area . Circum. 
. 

000 7::!J8.22{l.j 301. :.9':?9 '". 7542 00-1 307.ti'a:\ 
. 1 72,j;J. H 170 301.0071 .1 7."1M.3Gt06 3OS. t!JO'~ 
.2 72G8.420''? 30'2 .2212 .2 7;;78.78:10 308.:00-1-1 
. :3 7"$1 ,;'~lIH 3O".3.1i3:i~ .a 7;"089.216 1 3I)8.8\1:!H ... 1298.67:.17 302,8-10.; A 700I,6/1·ltl 300. 13'.:J7 
.r. 73liJ . ft~O 303.1637 Ii 7G20.12D3 300.4169 
.6 7:r.!8 9001 303.4779 .0 .. G35 _ 6OI).'j :109. ';610 
.7 7:U1 . 1;U~ 303 . 79':?O1 7 76.')1 .10.·'" alO.Oj;;~ 

.8 73,j!l.3693 30.1.1002 .8 7666 .61';0 310 :1$94 

.0 737-UJ8'U 804.4203 ., 7682. 14-1-1 tJIO.7O:35 
97.0 7afj1U!113 304.73-II'i {lO.O 7G!l7.68!):! 3]1.01'.7 

.1 740".0(01) 8O:;,().I86 .1 771:1.2401 Hll 3318 

.2 .420.3162 30.'UIfj~ 2 7728.8200 l3 11. 0·W(l 

. :1 71:1"; :;!T;!"! 3();i.6770 3 77 .... ..,,10. 311.000'2 ... .. ".j(), 8..'i;19 3OS.9911 . 1 7760.0100 SI2.2';~3 , 7400 HI13 300.3Q.3J .r. 'in;; 1l38" 312 588.; 

.6 71/:lUIl! .. 3OG.6HlI .0 7791.27.;'1 :t12.00'!fi 

.7 7100.8.i:l~ :\00.9:1:161 .7 7t1OO.0'2$.1 aI3.21~ 

.8 7,,12,2078 U(n.2-17t\ .8 7822 597 1 f1IS.5:JO!J ., 7527 . 1'ii~ 307.001!) , 78;)8 28 16 tJllJ.t{t.';1 

100.0 ';8;~J !)SUi :114 1;;!I:1 

To rump"l, lit, arra (lr tirtumj,rt nu 0/ a diam· 
dtr gr,,,ltr Ihall 100 and 11'11 1111111 1001; 

Take out the Mea or circumference from table as 
thOtlgh the number had one <I(.'(.:imal. and move the deci-
mal point two places to the right for the area, and one 
place fur the circumference. 

t:;c .• wPU; , Wante(!. tbe area and rircnmfe...,n"" of W;, T>O 
t~bular area f<>r:.l!.71.1lie1.1iG'<7. and cin:urufe...,n"" 1:"ll.IK Tbere· 
I,,.,, area fur Wo· .2:eI9t\.tr. and,. circ umferen""",I;"<1 M 

To cO/lljlltle Ilu arta or cirClmlj,rUlft oj a dimll' 
eltr gna(t,. (luIII 1000; 

Divide by a factor, as 2. 3, 4. 5. ctc., if practicable, 
IhM willlcavc a quotient to be found in table, then mul-
tiply the t.'Ibuiar area of the quotient bb the s~"ar' uf 
the factor, or the I:I.bular circumference y the actor. 

1':XAMI'1-I1, · Wnnted. tbe nreA and circumference o f 2100. ,1)1. 
"Id;"!\' by lI. the quotient i~;(l'I, for wbich the area I~ _1:'1.111. lU'd 

.the elrcltmferen"" 2'm,,1. Th~r"for" arM of 2100 at!tlUoO.!H )( U. 
~1'J:;=J.)7.t.6 anti circumf~rencc. '~JI"'~ I X ~ r'("!:'.(l2. 



, .. I. 
11 
12 
13 

14 

" 16 

17 I. I. 
2. 

21 
22 
23 

2< 
25 
26 

27 
2. 
2. 

3. 

JI 
32 
33 

J< 
JS 
36 

37 3. 
3. 

". 

JOSR:-< '" 1."l·(;III.I~ STRllL \'0 :!l;: 

LOCARIT H MS OF NUMBERS. 

• , 61 7 

.1 
., 

.. , , 

.. 

t~1 1 !'ia328iWi ~~i'! "IHi'ima 
r~itia(~y;r. 

'-.682 "iGO~. , ; 
Ii,!). .. rlliOO ;$21 r>l!3':! t>8-l:~ . 
.)1)11 .i\)'!'~ ,';93:1 ,,91 1 59.:>'i • 

- i- ---i -
0 1 2345 6 7 

DiD. 

" 
37 

'" 
1

31 

" '7 

" 
2.t 
23 
21 

21 

20 

" " 
17 
17 
10 

" 1;; 

" 
""" 14 

:oO':!1 ;.0.18 13 
r; I t,!}.; 17~ 13 
,i:!~9 to3Q'! 13 

13 

" I' 
I' 12 
11 

• • Dill. 



008 . jO"'HS .I: LAUG~ILIN ST ~:EL co. 

LQCARlTHMS OF NUMBERS- Continued. 

.0 

No. 0 
1

2
1

3 , , 618 9 

, 
9 , , 
8 
8 
8 

8 
8 
8 , 
8 
8 , 

• , 
G , 
, 
G , 
6 , 
G 

, . 



JONES .t J.AUG!!I.I)"" STER I. CO . 009 

L O OARITHMS OF NUMBERS- Con tin ued. 

70 I 
7 

71 6 
72 6 
7J 6 

7< 6 
75 6 
7' 6 

77 6 
7. 0 
7. 6 

.0 6 

.f 6 

.2 , 

.3 , 
•• 5 ., , 
•• 0 

.7 0 •• , 
•• • 
• 0 • ., , 
.2 6 
.3 4 

•• • ., , 
•• 5 

.7 • •• , 
•• 4 

-..:-1. 1 2 3 • 7 "' . 



Zi\I JO I.;a:S & LAUGIILI!<: S T EE L 1.: 0. 

NATURAL SINES. TANGENTS AND SECANTS. 

Adva.nclng by '0 Min. 

~: 
Sine. To., •• , - ... 1",1 "'" S("". Tan' • • '·1 Se<:.n. 

-- -1-
.0000 .0000 1.0000

1 
5 00 .0872 .0875 1.00:18 

" . 00'!9 .0029 1.00001 10 .O'JOI .O'JO.I l.00t! 
:W . ()()58 .0008 1.0000

1 
2() .00~9 ,O'J:J.I 1 . ()().la 

" .0087 .000' 1.0000 '1<> .0058 .000:3 I.()().IO 
4U .(1116 .0116 I .OOO[ 40 .0087 . O')'J'~ I .oom 
:;0 .0145 .0145 1.0001 :;0 .1016 .lO:!:! 1.0(N2 

00 .0176 .0175 1.0002 6 00 . 104.'; .IOSI 1 .00.·.:) 
10 . 0~04 .0~01 1 . 000"! 10 . 1074 

· """ 1.00.'">8 
20 .0~33 .02a3 1.00Da 20 . 1103 .1110 1.00IH 

'" .0"262 .0262 1.0000, 30 . 1182 .1189 ,,""'" 40 .0"291 .o:m 1.000.1 " . 1101 .1109 1.006tI 
50 .0320 .0320 1. 00IJ.j ::;0 . 1190 .II~ I .OOj2 

2 00 .0349 .0319 1.000G 7 00 . 1219 . 1:..'28 1.0075 
10 .0371:l .0:;'78 1.000':" 10 .1~8 .12 .• 7 1.00;9 
20 .0407 ./).l07 I.- 20 . 1276 .121:17 I. ()()I:l2 

30 .0436 .0437 t.001(l 30 '30; · t31 7 ,,-
'" .04w ./).loo 1.0011 40 . 1334 . 13·111 i .OOUO 
50 . 0494 .049~ 1.0012 50 . 1303 .1;1;6 1.000·1 

J 00 . ()..2:j . 0!i'2-1 1.0014 8 00 . 139"2 .140.; .-10 .0552 .O.'i'13 1.001.'; 10 . 1421 .14:\ .• .OW',,) 
20 . 0581 .().";I:l2 1.001, 20 . 1449 .1465 .0Wl 

30 . 0010
1

.001 2 1.0019 '" . H7S .H9.j 0111 
·10 . 0640 .0041 1.0021 40 . 1:->07 · [.~24 1.01ltj 

'" .000'1.00'0 I OO:~" 50 . It.aO .155,1 1.01211 

4 00 .OODS .0099 ",;;I 9 00 . 1 (;().I .lr08-1 1 .012!; 
10 . 0,:..'7 .0,29 000'-.. 10 . 1:'9:1 · [/i14 1.0[t9 

'" . Qj.i(j .07ati .00'.!9 20 . W:..'::! . WH 1. 01 3<1 1 
'" .Ojil.., .07R7 1 .00:11 30 . 1(1.·.0 · [(173 1.0139 

." 1~14 .n'!1fi 1 . ()()3;1 <0 .Wj9! · 1, (1;1 1.0144 
r.o j.08-llI

j 
.lIl!-iG I. 00:W 50 . 171R1 · 17a:J 1.0149 



J')~HS & L.\ l:t; II 1.1 S :;'I'l:; H I. '-=0. ...., 

NATURA L SI N ES, TANG ENTS AND SECANTS, 

(COll"TllfUIW.) 

"'" ~ift . ~ ...... '-- s.ca..., [)ol ~"'" So ... _ TIIfIICI>'_ -" 1- - ,I-I- --1-
10 00 . 17:)(\ .1763 1.01[>-1 ' 1.5 00 .2.~.AA .2{170 1.1)3;;::J 

10 . 17&) .170:1 I .O WI) 10 .26W .~ml I. o:ml 

'" . I';U I .II:12a 1. 0l Gii 20 .~041 .~H2 I.oati\.l 

'W . 1822 .1$: .. 1 1.(171) 30 .2672 .277:\ .0:J77 

•• . 11'1.;1 . l~ 1.0176 •• .2,00 .~).; .-r~ .1"'" . HIll t.0181 , '" .~':!IJ .""" .o:m 
II 00 . '000 .19B 1.018. I . 00 .2 .... .0 .2M7 1.0103 

10 · I U::I1 . 11m 1.019;1 '0 .:l'1l-1 .2.'IW , 0112 

'" . 100.; .- 1.0199 20 .2d12 .:..'WI 1.0-121 

"" . 1091 .203.; I .020C0 30 .28-10 .2002 1 .0-1'!9 
40 · 2lY~2 .200:i l.(rJII '0 .2~ .299~ 1.0~ :.I9 

'" . :..'0:;1 .209;; 1. 0'317 '" .2:100 .:.IIr.!6 I.Ql.I8 

12 00 .2019 .2120 I.~~ 17 00 .20".....( .3O:i7 1. 04!i7 

'" · 21l!~ .21r.o 1. 0~; 10 .21.1.';2 .:.10/19 I.04G6 
20 .21liO .21::16 1.0236 '" .2\)79 .:1121 1. 0471> 

00 .21(1.1 .2217 t.0"--f3 00 .0007 .81~ 1.04 , 
4<, .2111a .2".!-I7 I.O':U 4U . soa.; .HI 1 ! ,~49.' 
'" .2221 .221:1 1.0':?.1 00 ""., .3217 1.Q.j(),) 

13 00 22.~.o .""" t.Q'26:1 18 00 .31lOO .~IO 1.0.,1", 
10 .2':!jH .2a:.l!) 

1.·"1 I. .:lIIH .tr:!s1 1.0.';2.; 
20 .:moo .2a';u I.O'J7, ,. .SI-I,} .na14 I.O;-.a.:i 

80 .233-1 . 2401 1.00J8-I '" .fl173 .:J.'H6 l.o.H.~ ,. . 2aO:l .U:i:! I O'~>!.ll •• .11201 . !la,/'! I .O:,¥J 

'" .2:J'J I .2-162 

I..~ '" .:.s2~!'j .1.1-111 1. oc,lIO 

l4 00 .2-II!l . 2-193 1. 0. I • 00 .fl2.i6 .3-113 0576 
10 . :!-117 .2:'i2.J 1 .0:1 1·1 I " . :I:.!.'t\ .IHj{l 0:.87 
20 . :M16 .2;;.;:; 1.1M21 '" .:.s:J 1I .- oc,9S 

I~ 
2.~.o1 .2.~..'!6 I .032fI :-)() :"I.'1.'\." X;t! I Of'" 
2:~12 .2(111 ! ,~~],; 4<, :~Il;:; .3.;; I LtJGI!! 

'" "'''I . """ 1.0:J.l.-, W I.~,"l .36411 1.00:J1 



m JONR S & I,AI,;GIILII' STF.~~L co. 

NATURAL SINES. TANGENTS AND SECANTS. 

(CO)<T llI U lm.) 

s..: •••. :J M in" ,"':: T ... ,.n'-I kanL . 1Hi: Min. 

20 00 .3420 ,8640 1.0042125 -;- .4226 .4003 
10 .S44t1 .8073 1.0653 10 .4253 .4699 

1 . 10:34 
I. IO·I!) 
1. 1001 20 .8476 .3706 1 .00(;5 20 .4271) .4734 

so .S5O':! .3739 1.0676 
40 ,3;:;29 .3772 1.0088 
50 . 35,-.7 .3805 1.0700 

so .4305 .4770 1. 1079 
·10 .4331 ,480(1 I. 1095 
{)(l .4358 . 4841 !.l1l0 

21 00 .3ii84 .38S1l 1.0711 26 00 .4884 .4877 1 1126 
to .36]] .3872 1.0723 10 . 4410 .4913 1.1142 
:.>() . 3638 .3906 ] 0736 20 . 4436 .41)W 1 1158 

30 .800, .81)39 1.0748 
40 .3092 .3973 1.07{;() 
00 .S719 .4006 1.0778 

so .«62 .4986 1.1174 
40 .4488 .M22 1. 1190 
00 . 4M 4 . 00.59 I. !2()7 

22 00 .3746 .4040 1.0785 27 00 . 4540 .5005 1. 1223 
10 .3773 .4074 1.0798 10 ,4;,(;6 .5]lJ2 I.I:t.lO 
:!o .3800 .4108 1.0811 20 .4592 .5169 1.1257 

30 .3827 
40 .385.J. 
00 .3881 

.4142 

.41i6 

.4210 

10824 
!.~,J 
I."""':;" 

30 4617 
40 .4043 
50 .4009 

.5200 

.5243 

.5280 

1, 1274 
1. 12111 
I . laos 

23 ' 00 .3007 
10 ,8934 
20 .8001 

.4245 

.4279 

.4314 

1.086~ 28 00 
10 1.0877 

1.0891 

. 4695 

. 472{) 
20 .4746 

.5317 

.':,;j:,~ 

. ~2 

1.1326 
1 . 1343 
1.1:\61 

30 ,3987 .43,18 1.0004 
·10 .4014 .4383 1.0018 
UO AOH .4417 I. 0032 

30 .4772 .5430 1. 1879 
40 .4797 .6467 1. 1397 
50 .4823 .5005 I 1415 

24 00 .4067 .... 152 1.09.l6 29 00 .4848 .G643 1.143<1 
]0 .4()!)4 . 4487 1.0001 10 .4814 . 5.'">81 1.14(,2 
:.>() .4120 .4;JZ2 1.0975 20 ,4899 .5619 1.1471 

U() .4147 .4557 1.0089 

1

40 .4173 A{iO';? 1 , l()().t 
50 .4;.l()O .4628 1 .1019 

30 .49'24 .5%8 L1400 
40 .49f>() .0000 1. 1509 
50 .4975.5735 1. 1528 



J ON POS • LA U GHLIN S 'l' EEl. CO. = 

NATURAL S INES. TANGENTS AND SECANTS. 

(CQ1HINU"U.) 

". Min. Sin • . ·ran ... " , iiee."l. 
I 
1>< .. '1;". Sin •. Ta" ... ", Secant. 

- - - - - - - I- ----
3' 00 .5000 .5774 1.1[>4, 35 00 .5736 .7002 1.2208 

I . .00'25 .G812 1 . 1566 10 .5760 .7046 1.~3<l . 
20 .5050 . 58;)1 1 .1(;86 2' .(i783 .7089 1.2258 

30 . 507.5 .1iSOO 1. !!!" 30 .5807 .7133 1 2283 
40 . ;:;100 .59aO 1.162 4' .,,sal . 7177 1.2:.JOl.) 
:;0 .(;125 .500D 1.164 GO . (;S5.l .7221 1.2335 

3 1 00 .lilG(l .6000 1. !!!6, 3' 00 .5878 .7265 1.2361 
10 .;i I75 .1iQ.18 I.IG8 10 . ",".101 .7aW 1. 2387 
2<J .5200 .6088 1.170 20 .502;:; . 7355 1.2413 

30 .(iZ2.5 .6128 1.1,! 30 J;948 .7400 1.2440 
40 .;)250 .6168 1.174 40 . 5972 .7445 1.2-167 
50 .5275 .6208 1.177 50 .5D9,j .7400 1.2494 

32 00 .5299 . 6249 1. 1792 31 00 .6018 .7536 1.2521 
10 . ii:'!Z4 .6289 1 ::~ 10 . 0011 . 751H 1.25·19 
:!o . 5348 .0330 1.1 • 2<J .11()05 .7627 1.2577 

31) .5373 .6STI 1.185 BO .- .7673 1.2605 
40 .5:100 .6·U2 1 .187 40 .6111 .;;20 1 .26:.I:.J 
iiO .M22 .6453 1.1001 50 .6134 .7766 1.2661 

33 00 .5446 .64'" t. 19'l...4 38 00 .61!"i7 .7813 1 .2690 
10 .,i471 .6r.:.l6 1.1946, 10 . 6180 . 7860 1 2719 
20 . ri495 .6.'m 1.looPI 20 .620"2 .7007 1 2748 

30 . 5519 .6619 I.tm 80 .622., .7P54 1 2778 
40 . ,,,;44 .6661 U!OIi) 40 .62-18 .600' 1 2808 
50 JI568 .6703 1. 2039 GO .6271 .80,;0 1 2837 

" 00 .!;;,92 .6745 1.2002
1

39 00 .6293 .8006 1 .2868 
10 .M116 .6787 1. 2086 10 . 6.'H6 .8146 1.2898 
20 .$10 .1)8;l() 1.21W 20 .6338 .8195 1.2{l2P 

30 . !i661 .6873 1.2134 30 .6.'l61 .8243 1.2060 
40 . folk'll:! . 61)[6 1. 21,>8 40 . G:R13 • !l""lil'..l I. 2!)9\ 
r~ " 1" 1 .61>;39

1

1.2183 roO .6400 .83·1.2 1.8022 .. " . 
I 



NATURA L S INES. TANG ENTS A ND SECANT S. 

(CO:<TISla: D.) 

-10 ()I) . 6428 
10 . tH;oV 
2U .647;! 

ao 

;~ 
6494 
.v.'17 
. (j:;~9 

.S:191 
.1)4-1 1 
.1:149] 

.8,~H1 

. 8.,91 

.8642 

1.:10.-,·1 
1.30tlli 
1.3l11l 

1 3151 
1. 3164 
l.l1:!17 

oi l ()O . ();:;{II .8693 I. 3250 
IU ./;.'$;J .~744 1.3tH,1 
:!o .0604 .l:I700 1.13a18· 

:30 .662G .8847 1.33J2
1 

44) .G(\4tl .l:II'flfl UI&lG 

[).~ .lli n_ 1 ~; n.. Tant.'" 1 S.<~"l. 

4~J-;; .7071 1.00001
'.4]42 

10 . 7(~):! 1.00.~ 1. ,11/"i;$ 
20 .71121.0]1'1'. 422& 

130 .713:1 ] .0]761.4267 
40 . il,;3 I.02J;' 1.4:310 

50 7173 1.02~~1 1 .4a;;2 
46 00 .7193 1.03.,,>1 .4396 

10.721 4 1. 0 1Hl1.44iY.1 
20 . 72;H 1.047111.4483 

30 . 72511 1. (1., 3$ I. 4527 
40 .7274 I.I)';!)!)] .• I.; ':! 

;';0 .6670 .tl()"t 1.34.211 

42 00 .6691 .0004 ] . 34;:;{I~' " ]0 .G7 ]3 .00;:'7 ] .349'..! 
.20 G7a4 .9]10 1.a.:i2. 

:'10 . 6756 .911)3 11.3;";(;;1 
10 . lfi77 .1I:!]7 1.3000 
;,0 .6799

1

.9271 1.3(;3G 

43 00 .68'.W .93'2;) 11.3673 48 
II) .&)41 .\)Jtl() 1.37111 

00 .721H 1.006]11. 4617 

00 . 7314 1. on·! 1. ,\6(j:) 
10 . 7:;:1:1 1.0786 1. 470!J 
20 . 7aa;J 1.0$;;01. 4755 

1I0 .737;11 1. 01H ) 1. 4802 
40 . j:I!)2 I. (JI)77 I . 41)49 
00 . 741:.!l. IIJ.111. 4{<n7 

00 -. 7431 1.1]001] .494;; 
10 .i4!';1 1.11711.4!llM 

.20 6tl6'). 943;:' I. 3'4~ 

:ro .68$4 . fI.!OO ]. 378G 
40 .600., .!l.Wi 1.~2 1 
;j/) .69"26 .0001 1.;JS(;3 

I 
44 00 .6017 .00.i 7 1.39m 49 

tV . GOO, .971:1 I. an·1i 
.20 .69&11 .9770 II. :m,'Iij 
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NATURAL SINES, T ANGEN T S AND SECA NTS, 
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NATURAL S INES. TANGENT S AND SECANT S. 

(CO){Tll< U EV.) 
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NATURAL S IN ES. TANCENTS AND SECANTS. 
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NATURAL SINES. TANGENTS AND SECANTS. 
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SQuAreS. Cubes. SQuare Roots and Cube Roots. 
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Sauares. Cubes. SQUare Roots and Cube Roots 
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Squares , Cubes, Square Roota and Cube Roota. 
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SQUareS, Cubes. 
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SCjuares. Cubes. SQuare Roots a nd Cube Roots . 
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Squan!ls. Cubes. Roots 
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5QOal"08, Cubes, Roots and Cube Roots. 
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SQuareS , Cube s , SQuare Roots and Cubo Roots. 
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Squar Els. Cubes. Roots and Cube Roots. 



JONES.to LAU(;HL.IN liTF:EL CO. :lIiID 

P atent Cold Rolled Steel Shafting, PIston 
Rods , Etc, 

= 

I)lameter. 

'I' , , 
ltJ 

"I 

.'olade to Wbitworth', Standard Gauge, and 
,cc" ... tely.tr.ightened. 

ROUND. SQU~I<III:. 

Weil\'ht 
per foot. 

\\'ellCht 
Diam"ter· 1 per fOot. Slu. 

·I--!II-- ' 
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p .-, 

i~ 
, I. , 
~ 

~ 
~ 
8 

Welll'bt 
per foot. 
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,~ 

1.00 

•• toSI n, .. '" 
S" O 

'" ,., 
,~ ,., 
1.81 
LSI ..... .'" ... 
. m .'" ,m 
"~rJ 

The abaft" .... k~pt on hand at the mm, 10 l .. olClhs ,,( SIo feet, 
,,,d 'n. ""t to any length (le.lred. 

SEll'/) FOil. OUIt SUAI'1."ISO C"TA t.OOVV.. 



"" JONES • I,AUGHL]~ ST.KKI. CO. 

CO L D - DRAWN S T EEL H EXA CON S. 

Special Steel fo r Screw •. 

Slu. L'. Size. L •• Size. ",. SIze. L'. 
~r fOOl.. per foot. ,per foot. perf_. -- --- - - - ---

J( ." U 1.40 IJ( 4.60 'Ii 13.25 

~ .30 1. 6<1 Iii fI.G7 2J( 14.85 
.43 )l 1.01 '" 6.63 'Ii 16.00 

Jl .M 2.2.5 'H 7.63 21i 18 .40 
.78 II! 2." ,~ D.re 21i 2Q.28 

J'l .93 2.94 ' J< 10.34 2)( 2'":!. 19 
I. Hi Iii S.73 2 11.71i 

P ATENT COLD-RO LLE D S T EE L FLATS. 

F o r Key,. E n gine Guide •• 

I, to 2 X )( and ,'1[ '·f to 2 X Ji nnd ..(r 
,',toZ)(X ~andH 
I. to 2)( X 1i and 
U toS X J{ to • 

l ,litoS X l talir 

Elevator Slid es , E tc. 

1~ to 3 X t '{ to If I 
Itlto!J X p~ to 11. 
2t\to3X2 to2l, 
z...', to!J X 2)( to "fl" 
2!,to3X2\.Jto2 ~ 
2Hto3X2J(lo21 

We lire already prepared to {umlll! many oJur. of Cold_ 
Ro lled Stool Flats. lind .. ill provide /rTCl(l"" tot' making otber 
.i ..... whene,'er the q".ntldu .anted ..... large .Bough to war_ 
rant .. s in Incurring the neceuary ."penM. 

P ate n t Cold- Ro lle d S teel FInger Ba r a. H exagon 

Ba r s. K nife Bac k s. Z B ara and An g le Ba r a 

f o r M owe r s. Reapers and H a r ves ters. 

Bicycle manufacturer8 wHl find Our Cold_Rolled Steel upe_ 
dally ad .. pted to tbeir work. 

Price. wlll be give n on app1Jcatlon. 
~;nlmate. made promptly for produd ng new .bape.orapedal 

&«tlon .. 
XOTC.-On alua 2,,· SQuare and iarpr. tile come ... are 

alleht1y rounded. AIL si~.,. below 2,,· Illarp COI'''a'" 
All .Iou are /6u .. r/6td~ roUed. 



JUNK5 & J.AJ;G H I. I N 5 1'".". CO, ~I 

C LEVELAND C ITY FOROE &. IRON C O . 

STANDARD TURNBUCKLES. 

p!1(E3)nq 
: ~ 0 _ -.--'----- _ 8 ,( 

" ------ -C---. ------ .: . . . --------t:-. ----.... -------.,.; 

D. 510e Ou"lde diameter of lerew" 
A. l.ength In Clc ... between Head. II In. 11,,\ length for all 

iii."'" a.. l.ength of T .. pped H..-dB '"' I" D. 
C. Tot .. l lengtb of Buckle witbout Rolt End ..... II In. + B D, 

nearly. 
L. TOLallrnglh of Buckle .. ud Stub Fond. when open. 

- ~ 
-

W"ifht I \\'e~fht 

W,,11ht Bu~kle Wel,hl kuckl .. 
~I." l.ength " d Size LenKt h " .. , O. 1. IIl1ekl .. , ~tt D. I.. HlIckle , Rolt 

Ib.. ~;ndl, 
,,. 

~;nd., ,,. ", -- ---

" 2~ 1 1M , 
" " 3,) 

* 
22 1 1 ~' 2' . " " .. 
2'~ 1 2 2:( ,. 20 .. 

* 
22 1'( 2M 2~ 31 2'! '" 2'3 I» , 2M 32 .,. 

" " 
'I 23 2 4 2" 

., 
'" 70 

J< 21 3 , 21~ S3 '" " 1 . ,-,., 4 , 2Ji '" 36 .. 
1 ~" 

.,-.. , , 11 S S4 " 00 
1'( 26 6 13 8'i 36 .... , .. . 
I ~ 27 7 " SJ( "" '" 120 
1M 27 , 

" S" " .... . .. . 
I ~ 28 10 23 3M 37 '" 10<1 
I ~ " 11 26 ,~ 36 .... . ... 
Ii> " 12 " 4 .. .... . ... 

L A .. r...ngtb of two aub end .. 
Th .. " atze" of the buckle I. the .. uulde diameter of the lere_, 

.. me •• bolla, nula, ele. 



292 JONES & LAUGHLIN ST~;EL CO. 

EDGE MOOR BRIDGE WORKS. 

STANDARD RI G H T AND LEFT NUTS. 

B 
Diameter 
of $cre"·. 

" , 
'~ , -
: ~ 
J~ 
Ii: , ", 
" on 

" i~ 
'" • 3'4 

'" '" 3.'{ 

~~ 
'" " 1i' ,,! , 
~~ 
'" ll'" 

,­
i..enR:th of 

Nut. 

j 
, , 
." 6'~ , 

, , 
" 7'4 

r. 7'. , 
0 

, 
~ '. '" " 

, 
• , 
0 • :~ , 
0 " l " " ". " ". J 8)/llt 
' . " . • ~~ 
0 

'" .l " • " l 
" l 

T 
I.ength of 
T hread. 

'(-' .. 
: ~ 
'" '" ll,'. 
t,'. 
2,'. 

~:i 

'" ~~ . , 
ill .. 
' . 

':i~ 

~ti 
l~; 

1<;i&2~ 

" Hi 

~* 2,,, 
2,'. 

J IWei)thtof 
W WclghtoflOno Kut & 

Oi.m. of One Nut. TwoScccw 
Hexagon lb.. Enda, 

,~ 

" 'v. .< 
" " 

,< , , 
:~ , , 

" 4l$ 1I~ 2'" ~.~ II., 

'" l6~ 
2\{ &4 ~it ~~ .< 

'" "'~ ~~ '" " l~ '" " '" 161; !: ~ 11', ~~4 Mit ,< 

'" ~~ M" 4)"i 00" 
'" ~" 00' 
• ~ 8i" 

'" ~< 9'V. to', ~ '" , , 
;~ , , 

t " " ,,~ 

'" I~ "" " "~ ,v " .'< 12;t "0 
'" 12X" "'-

These nuta are forged with liben in direction of .traln. are of 
uniform section. and will break a ateel bolt of largest .i>-e imH_ 
eated for each nUt. They combine uniformitr of str~nKth and 
symmetry of finish with le ... t weight f,TActic.ab e. The diameter 
of h~.gon rart of any nUt i. thllt 0 the U. S. Standard nut, fi l _ 
ting IICrew 0 the larger diu",ele . given in the column II of table. 



JO~' E S & LAUG H L I N STKK L CO. it'lO 

EDCE MOOR BRIDCE WORKS, 

Standa rd Cl e vises. 

~r ~ ~ " ' :. I p.1'-••• k---<i 

II E ,,' , .. IT: -;:-~ ' 
We;ilbt• 

--- -- , •• " • " ~. " • o . ! .. ... ,; -. "" DIameter ". .. -"=i ... ,; , •• ., .- .;~ -=~ of !'\crew ,. 0> ,. .~.E-o~ ., " Fond. 5'0 ~. .- 2 ... ""':.. • •• 
" is" ~ .. ~o ::: u G~ 

;:'11: , .;'~ 

: ::::~I: :~ : --,-I" , 
1;'; 'OJ( . , 

I }¥ ' !4' , :lJ.( " ' Ii G}J 8~ 

,~ '" 
, fit .. l Jf; to~ \ ',2 ' . Iii 'OJ.( I Ol~ 

Iii IJ, , ' J, 
, 1'-" . " Ji& 1; Ii< , " 

I" 2 4i< 7 2 .. I' 
, }, 2}1 13K ~(lJ. 

2a 2~ ;j fli 7 2~ 'H ' .H' I{ 2Ji 2OJ.( ·21)l.i -, ' , 
' Ii 2n ' Ii 7 ~H." 

I., 
2~ Ii '/l 2~J( 37J~ I' • 

'/l 2 1 .. '/l " 
, 2\ " 2Ji .... .... 

'The d,mension. marked • can be '·.rI~ IIOmewut til .u;t 
cu.tomer .. 

The minimum .i~lIl. glvcn for each, with the corruponding 
welil hL • 



29-1 ]ONKS & L ,\UGHLIN STE R L CO, 

EOCE MOOR BRIOCE WORKS STEEL EYE BARS. 

AE= Arca uf cxce~s to form one l lead = Area 
o[ H ead - AX. 

(ISO+ 28 )".R" (4RI-A ") 
AE :KiO + " 

Tang. 8 -.0098 R'e. AR. Co. 300 Log. 7r = 7.9~OSol7. 

Cos. e=2R+~ Log.OOfl8= 8.S43l!5J - \O. 

~ 

D [)(ENSIONS IS h CIIJl.s . G 

AB E 0 G 

3.'!:- 'w 11lW 
12W ~. 

" ' W 81 W . 13~ · 4C!~ "'. 1IJW ~ . 
17W "' •. 
~W ~ .. 
17W ". ". 

II""':?' 
27W .,. 
" 27U'· ". 

NOT£. - The $ize of head give n i. the size of die. The oiu of 
fin ished head will overrun thi. about X Inch. 



r 

JON~:S & I.Al'(lIlI.IN STEEl. CO ~ 

EDCE MOOR BRIDCE WORKS STEEL EYE BARS. 

/ ":01<1' ISl:lm.) 

Notee. 

Edge Moor standtt.rd ere bnrs arc hrdraulic forged 
without the addition of extraooous metal and without 

buckles or welds, and are guaranteed under the condi­

tionll given in the preceding table to de\-elop "nlue of the 

bar when tested to destruction. 

The heads on standard eye bars are finished of the 

saJlle thickness .. B" as body of bar. 

We contmct only for finished eye bars, that is, with 

the eyes bored at distances apart from center to center 

as required, and of right diameter to fit the ,uze of pin 

to be used. 
Unless otherwise specified, steel of the following 

quality will be used : Ultimate strength, 60,000 to 68,000 

lbs. per square inch. 
Elastic Hmit not lellS than one-hnlf the tensile 

strength. 

Eiongntion [rom 17 to 20 per cent., the e\ollbration to 

be measured after breaking on an original length of ten 

times the shortest dimensions of lhe test piece. Reduc­

tioll of area 34 to 40 per cent. To all bars 1 inch thick 

:lnd under add }{ inch to above adds.. 

DATA TO n: F UI.SISIlIm Josr.s & LAl:GIILIS STIUtL Co .• 
WILEN Ilr.QUKSl'ISG A TINDEl. fOR S TKi!.L El' K BAI.s. 

She of nar. Head A. Hend IJ. Remarks. 

Number I-----;----TC----I:---r---I---,----I------­
RequIred. W;dt'I-Thkk:I'r:~:~h DIa.l 01 • . 014-11)1 •. 

neM. hold. pill. h_d. pln_ head. 
---'------'---



IlOO JONES & LAUGHLIN STKKL CO. 

,; O· " • 
" 
" " " " " " I, 
~ 

II 
I, 

" " II 

• II 

" II 
II 
II 
U 

II 
1/ 
II 
,', 
II 

" " " 

D eolmals ot a Foot tor each 1-64 ot 
a n Inch. 

7' 8 " 9 · 10· I" 

.91t;' 

.Ol~ 

.~IQS .... 

.11219 

.... 

.QS.19 

."'" . o::m; 

."" .'" 

.M'" .= 

.Q(;18 

.'" 
.g(;;1) 

."" 



II 

" II 
h 

II 
II 
II 
II 
II 

" II 
K 

" " II 

" II 

" II 
h 

" " " II 
II 
II 
II , 

JONES & I.AUGIILIN STEEl. CO. W. 

O ec lmal !i ot n Foo~ fo r eac h 1-64 ot 
a n In Ch . 

MO 

,. S' 6 ' ~ .. •• ."',, .. .... 
, .n 

.1129!1 .71 

10 ' II ' 

.~"' 

.'"" .... 

."'" .-."" ... , 

.Dr.' .... 

.lroO! 

.WI~ 

.Im< 

.ir..I(I 

."" ."" .9':';'9 

.1r.9J .... 

.98IS ... , 

.'"" 

.~; 

."'" .""" .... .... 
.\lIe! 
.m, 



'I: .. JONE S • LA U GHLIN S TEEL CO. 

Decimals of an Inch for each \-64tt1 . 

01" ".tll ... Deci mal. Fract'n • '.ds. .\ th ... Dec im al. Frllct 'n 

1 .0156211 33 .5156251 

1 2 .OlU20 17 3.J .6312.'1 
3 .()4as7S 35 . M6875 

2 4 .0025 1- 16 18 36 .5625 0-10 , .078125 37 .G78125 , O · .OO;J7fi 10 ,. .59375 
7 . 100071:\ 89 . 609371} 

4 8 .125 1-< 20 40 6°· . ~ G-<! 

9 .140025 41 .640026 , 10 .15625 21 42 .65625 
11 .171875 4:.1 .671875 

0 12 . 1875 8-16 22 44 .687.5 11- 16 

13 .203125 45 .703125 
7 14 . 21875 '23 40 .71875 

15 .234375 47 . 734376 
8 10 .25 1-4 >J 48 .75 3-4 

17 . 26;;621i 40 .7M625 
0 18 .28125 0· 

.0 i;O . 78125 
19 . 296875 51 . 700875 

10 20 .3125 5--16 26 52 . 812;; 13- 16 

21 .328125 53 . 828125 
11 22 .3437,5 o· .. M .84375 

23 . 359375 (}!j .8,,9375 
12 24 .875 3-< 28 5G .875 7-< 

o· .0 .390025 (}i .80062;:) 
13 20 .40025 " " . 00625 

27 ,42187(') 50 .921875 
14 28 .4375 7- 16 SO 00 .9375 IS-In 

" .4('>312':; '1 . 953125 
HI 3Q AOS75 31 G2 . 00875 

31 .484375 113 .98-1875 
16 82 .5 I · ' 32 64 I. 1 



JONES • LAUGHLIN 5'1'EI-: J. CO. m 

Taole Convertlnir Inches and Feet t o Metric 
Measure. 

Inche ... ~Ielers. ". ~Ieter •. " llf>ter .. ". Mettu. 

--- -----;, .000397 • . 3048 .. 10.9727 71 21.6400 

" 
.0(1071}.t 2 .- 57 11.277~ 72 21. !)4(i4 , .91 44 38 11.5823 '" 22.250"2 

.t. .001588 , 1.2192 "" 11.8871 74 22.5M0 

" .003175 , Ui240 40 12. 19HI " 22.8500 

~ .001763 
.llOOilW 6 

1. "'" 
41 12.4007 " 23.1646 

7 2. 1336 42 12.8015 77 23.4694 

j: .007938 8 2._ 43 13.1063 78 23.7742 
.00I){j25 9 2.7432 « 13.4111 79 24.0700 

)I .011113 10 3.0480 " 13.7159 '" 24 .8838 
.012700 

11 3.8528 40 14 .0207 81 24.6886 

l'I .014287 12 3.6576 " 14.3",..';5 82 24.9934 
.01587!;1 13 3.9624 ... 14.6303 83 2.J .2082 

l1 .017462 •• 4.2672 49 14.9351 .. 25.6030 
. 019050 " 4.5720 00 15.2399 .. 25.9078 

~ 
020037 16 4.S768 " 15.05447 86 26.2126 

.0'2222,j 11 5.1S16 52 15.8400 87 26 . 5174 
H .0'23::112 18 .. - 53 16.11)43 88 26.82'Z'.J 

• .02 ..... 19 5.7912 51 16.459\ '" 27.1270 , .O,.os 20 6.0%9 55 16.7638 00 27.4318 

3 .0762 21 6 .4007 .. 17.0686 " 27.736(; , .10 16 22 6.7005 57 17.3734 92 28.0414 • .1270 '" 7 .0103 '" 17.6782 "' 28.346 1 
G .152-1 ,. 7.3151 59 17 .0830 " 28.6509 

7 .1778 " 7.6199 GO IS.2878 "" 28.1)5(;7 , .2032 26 7.9"...47 61 18 .51126 '" 29.200,; 
9 .2286 27 8.2295 62 18.8974 91 29.15%:3 

10 .~O 28 8. (;343 " 19.202'2 '" 29.8701 
11 .2794. 29 8.8391 '" 19.5070 '" 30.1 749 

" .004' '" 9.1ol39 GO \9.8118 100 30.4791 

81 9.4487 GO 20.1166 10. 30.7845 
82 9.7535 67 20.42 14 @ 31.0893 
33 to. ()583 GIl 20.7262 103 31. JW.i I 

" 10.3631 69 21. 0310 .04 31.69B9 .. 10.6679 " 21.3358 .00 3'2.0037 

Examplf> for explanation, \10 ft. = 27.4318 m. = 27 m. 43 (m. 
1.8mm., or = "'mettr., 43 centimf>ter., II. millimeters. 

, 
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300 JONES & LAUGHLIN S'J'F:EI. CO. 

T able Conve rt!n/l Metric Meas ure Into Inches. 
NOT!':: mm. millimeter; 10mm . .,., 1 «m. (wnlimeter); IOOcm.= 1 m 

(mete r). 

, .. 9 '"'''-

, .00 .3.) 

• ." .75 , .N 1.1-1 , 1.18 1.1>1 • U,7 .. " , 1.117 ,~ 

• 'M '" , .,,, , .. , ." '" , 8.M '.00 

" ,.~ .. " .. ." 
" " .. 
" 5.47 

" "" " 6.26 

" 1).6:". 

" 7.0; 

" 7.41 

" 7.8:$ 
00 1:1.23 

" ~ 
'" ~ 
'" " ~ 
'" '" .. 
"' " ~ 
" " .. 
~ 

"" " " " n 
c 

" ~ .. 
" ~ .. 
W 



JOSE:; &. LAUGHI.IN STEEL CO. 8J1 

T able Converti n g Metrlo Measure In to Inches. 
NOTE' mrtt. = mililmeter/' IGmm.= I cm. (ce"tlmeter); 

l(Mlcm.= m. (meter). 



3o:l JONES & I,AUGHLIN ST~;EL CO. 

TABLe OF W EIGHTS . 

I n terch a n geabl e betw ee n Un ited S t ates . nd 

M etric Systems. 

• , .:!! .. 
, ., ., 

t E .. ~ E 8- 8,£ E s;t ., " ., f.f. " , ,. ' ,., 
f' ,0-N,. 1: 1:: .. ." 1:1:1 ". '. .-, . 0-2 ... 2 0 ·S . _" 0 .. .• , 

~6" ' ,. ==00 ., !;:.: 
::;:E~ <:>.~ :.:~< -, " < Z;:; '---- --- - - - - - - - - - --- - --, 28.MIlS 8:;.274 (l.45.'IIl .. "'" 0.1J(I;'2 Ll(l2:1 

• M .... 70.~ O.go;2 ..- 1.8141 .. "'" , 
""'" 1(1';.82:) L"'" &.GI88 2.1216 ..... 

• 113.8900 141 .{M,l6 1.81>i-t 8.8184 ..... ..... , UI.7405 17l.I.lI7O .. "" 1I.02lI0 ..... i!I.Mli!\ 

• 170.0070 21 U ).H 2.1'~16 13.227'6 .. - 6.6181:1 , Hle.+MH 246.1118 8.1752 1.5.4322 .. "'" '1'.7161 • "'. "'" 282.111!l ..... 17.15368 'I' .2:>>6 8.atS! • 2M. 14M 317.400 .. """ 1II.S!14 8.1648 ... '" 
" iIIJl.4I»II s.:;2.1.J(1 .. "'" ~."'"' D.~ 11.0230 

" ~11.S!.w 88S.0U .. - ~ .... D.1r.W 12.12S3 
l~ StO.llIII9 428.288 1'i.44l12 2tU.:&l 10.88N 18.2r.6 
1:1 ""."" "'."" ..... 28.&508 1I.7IlOO 1~ .82\l9 

" ...... -... 6.3:>f» M.8tlW 12.7()O'C 1~.4822 

" (11).2423 &.""l.110 6.SOIO ~ . ..., 13.0080 16.M45 

" 458.6916 "". "" '1'.2116 35.2736 14.~lre 11.6008 

" 1.7112 37.471t:1 II'i.m·1 18.7lI91 

" ~.It»8 ~."" ]6.8298 19.!W1' 

" S.6]~1 41.&174 17.2006 IIO.Q.I87 
00 Q.o:'JO ~."'" IS.HW ".OW 
" Q.52OIl " ..... 10.1))]2 23. 141>' 

" ... '" U"I 10.ll.\84 ll-1.2006 
~ 10.4328 00.71);6 00._ ~."" 
" lO.8!JI1.4 Ml.QI04 21.77'::8 00._ 
~ 11.3100 156 . 1100 ~.~ 27.M'5 

I ~Ietric ton", looo kg. (kHograolM). 
I J.::ilogrnm = looog. (grarn~). 
1 Grnrn = 10 dg. (de.:igrams)= l00 eg. (""ntig",m~)= IOOO mg. 

(milligram5). 
Weight of ] cubic mm. of water= ! milligram. 

Gj 
Weight of! cubic em. of water == 1 'gram. 
Weight of I cubic dm. of wate~ (= 1000 grams) 

", Iliter= ] kg. 
W"ight of I cubic III ,,{ wate r (= !(Oldm') .. 1 

metr;" ton. 
NOTE. _ IOlllln . .,,1 em; IOcm -=!dm.(decJmeter); 

IOdm. ", 1 ",, (meter); mm=mll:imcter; em. 
! cubic em. ", ""centimeter. 

lcm'. 
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JONES & LAUGHLIN STEEL l:O. 300 

Tabl e ot LIqu id and Dry M e a sure Inte r c ha .... ge­
a b l e Between Unite d States a nd 

, , , 
• , 
• , 
• , 
" n 

" .. 
" " 
" " " " " 

Iotten to 
Quarll.. 

,.= 
2.1H1-l 
8.1701 .. "" .­.... ,..'" 
"'" Q.6IM 

10.6671) 

18. LlO7"i 
11.~ 
lHOO6 ",om 
21.1840 

22.11107 
25.2-174 
21.1104 1 .. .., 
Il6.n 16 

... 
I.SI6 .,,, ,.­.. "" U. ... ,.,,, 
8.17"\1 ... ... , ... 
II.~I 
It. 712 " ... 
lues 
l US6 
1(1.3U 
11.2:.2 
18.160 

UI.(IIl8 
IQ.m 

"' .. 21.7'92 

"''''' 

Metric Syst e m s. 

Quart, to 
Liter .. 

."" .. .., , . ..., 
",.. 
4.1317 

."" . ... , 
U707 
8.6171 .."" ,.-

11.8561 " ... " ... 14.1\15] 

1l\.1416 

"""" 17.03U 
17.~ " ... 
IQ 81112 
OO.SI96 
21.7658 
2:l7122 ..... 

1.1018 .. "'" 
8.~1O ..... .... .. "" 7.7003 
8.8106 
g.9119 

11.01311 

12.1145 
U!.llI68 
14.8112 
IM1~ 
18.5198 

17.(1211 

""" ..... 
~1I2M 

"I­
.. ,= .. "., " .... 1l6.4lI11 " .... 

2M.17 ... " """ 11);"4 iO ... ," 
, .... 
1S10.22 
2118.40 
2377.57 
2(H1.?6 _ .. 
817(1..10 

""." .... " .... '" 
.".."' 
~ .. " 
47M 1 ~ 
6010.811 .... .. 
~7.117 
6811.S6 
OOU 

"'"'' MOt.r. 

.'"' .­o.om 
0.0161 
o.oU~ 

.re." 0.0," , ... 

.""' ."'" 
0-1)116 ."'" O.I)IW 
0.(M1 ..... 
0 .... ."'" 0 .... ,."" """. ."" ."'" .om , ... 
0.00-11 

2.&75 
6.,,",00 
8.611!5 

1I .11(i()) 
14.18":5 

17.00:\0 
11l.!ItI2:; 

'" '"" 2:\.&mi 
28.r.ro 
81.1l12!'i 
8 1. «>00 
86.8!r."3 ..= 
"''''' " ..... .. "" 61.07fi0 
M.912!'i 
• .,,00 .. "" (12. 4250 

"'''''' .. ,.." ,."" 

."" 0.i048 
1.«>73 
1.4m 
1.11121 

,,,.. .. "'" 4.5815 ..... ,-
''''' 5.0011 . .... 
0.0 ... , ..... 
,..,. 
,.,'" 8. IM? ..,,' 8.8105 

1 eu. meter (ma).: 1,0001 (liters)= 1,000dm' (cu. decimeters). 
1 hectoliter (h])= 100 UterI.. 
1 Uter '" I dm' (C II . declmeter)= 10di. (deciliter) = IOOd. (cent. 

!liter.)"" I,OOOml. (mIlLiI!tef$). 
1 milliliter = 1 em" (cu. centimeter). 



~I JONKS &: LAUGHI.IN STKI.:L CO. 

MENSURATION. 

1t =3. 1 41~~2G.>36 

.; = 1 . .5708 

" -.{= O.7S.'J.l 

• 12= 0.26 18 

• ~=O. IM900 

1·=0.111831 • 
I 

". .=O.IOI<tJ 

1"1"'=9.$6000 
11' "=31.00028 

log. ". = 0.49iWY.1 

t -;;; I. 7j2.j5 

.y ~.=0.00419 
log. I ... =0.24&749 

A=area. 
d = diameter. 

A =II" X'" =0.78;;.l l" , 

, 

~ ----, 

" or verr nearly """", !! h 

11= 1 ;O=; • ....::-(r-n) 

; ----;0 A=r-J ,.1_, 
" or very nearly=_ ,r 

c ,,2 r 0,008727 

CirCle. 

Area. 

,. radius. 
V= conlenls. 

d = I,12$;l8 VA 

Sector of Cin:;le= length of are X hal! mdius. 
Segments of Cin:;le=area of 8Cet.of le!l!l triangle, also 

• 
4", / ro' for at IiegIllcnts "ery nearly=.v O.SS&t'+. 



JUNKS.t: LAUGHI.IN STEKI. CO. 305 

MENSURATION Continued. 

T danll'fe. 

A= I' sX(s-,,) -(s-6) (I-C) 
if s half of the sum of the sides a. O. and c, 

or=bascxhnlf perpendicular height. 

Pol ygons. 

Area of ally irregular polygon can be found by divid· 
ing the polygon into triangles find take the sum of the 
triangles' area. Area of any regular polygoll 

No. of ~it1e!\ (. · ... -d d)l. 2,.. 
~--2 X crrcumscn.,., ra. X5m·NO:-sidc5~ 

Parabola. A J s II 
Ei llpse. A = ", 1I 6 

\{ 
• 

Area of any Irregula r Plane Surface. 

M rr-. ~ 

i 
, , , , : , , , : 

i : , , ; , 
• , : ! - '. r~<: , : 

'" , ! : : , , : 
! ! 

: : : , i , 
~.d-+-d.-.~ ... d .. ~-.d ··t-

• 

Divide the surface into auy number, say n. pllralle\ 
strips of equal widths, d, whose middle ordinates are 
represented by 

h h ..t h .............. k k 
1 J • • ...t • 

thell is, after Poncclet·s rule, 
A=d ~ II: + n d (a-h)+ ndt6-lt) , . 

but morc el<act after Fmnckc's rule. 

A =d ~ h+ hlf (9a + R"""9h,+ ,'.d(9/J + h-9 h) 
J 1 ..... 1. 
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MENSURATION Continued. 

......... -~- . 
Cylinde r-. 

···-d ----

Spher-e. 

Pyramid and Cone. 

A . peripheryorcircumfercnccofbnscx hll.l(slnnt height. 
V=area of base + }j perpcndicnl<lr height. 

Fr-ustum. 

A =SUIll of peripheries or cireumferenccs of the two ends 
Xhalf slant heightTllrca of both cnds. 

FrustuDioiaconc. V=;'II'h (/?I+rl+/?r) 

~ , , , , 
--"1---~" , 
_.!i"_Jj 

,'f 
! , 

: , 
-----:- ----.~-. 

"I J: 

Frustum of pyramid. 17=-1 h (R+ V R6+6) 
(110 being the distance of the two p"uallel end surfaces 

D and 6.) 
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MENSURATION- Co n ti nue d. 

P rope rties of t h e Circ le. 

Circumference= Diam. X 8.1410 or 81. 
Diam. X .8862= Side of an equal square. 
Diam. X .7071 = inscribed 
Dialll. 1 X . 78M= Arca of circle. 
Radius X O.2$32- Circumfcrencc. 
CirCUlllference 3.V446 tfarea of dide. 
Dinlll. = 1.1283 varea of circle. 
Length of nrc = No. of degreC9 X .0174(h1 radius. 
Degrees in arc whose length equals rad ius=(j7~ 29J.S. 
Length of an arc of 1"= Radius X .0174.53. 

.. l ' = Radius X .0002009 . 

.. 1'=RadiusX .QOOOO.IS. 
tr = Proportion of circumference to diam. = 3. 14169'>...6. 
,,"1 = 11.8600044 • 
.y;;:= I. 7724538. 
Log. ,,"=04071400. 

_ '_ = 0.3183001 . 
• , 

300 = .002778. 

300 __ = 1I4. till . 
• 

Trlgon o m e trlcal Fo rmul ee. 
Ge neral EqaiVld e nl8. 

The diagram shows the different trigonomet rical ex­
Ilressions in terms of t he angle A. 

I n the following formul:c Radius=1. 
Cot A 
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MENSURATION ContInue d. 

Com plement of nn angle = its difference from 90" 
Supplement or an a ng le = illl d iffere nce from 1000 

Sin. = 1 = C()!I. = V ( l -ws,') 
~ roc 

'ran. = sin. =_,_ 
COlI. cot. 

Sec. I tan. = VRadl+ tAn "=-=-. -cos. sm. 
e Vf::srti."i) 51 D. . 1 os. = (\- sln.- =--=lIn. X oot.=-tan. sec. 

, 
~ , Coscc.=-J-Cot. =-.-=-sm. tan. sm. 

Versin. = Rad. ---<:06. Covers!n. - Rad.- Sin. 
Rad. = tan. X oot. = ,/ lln.' + oo5.· 

S o lution of RIQ'ht-Ang led TrIa n g le!! . 

Hypoth. "=base' + perpend.· 
B:lse' = (h)'p, +perp.) X (hyp.- perp.) 
Pert>. I = (hyp. + base) X (hyp. -base). 

S' A B 
In. ="y CoL 11 -=-;;;-

B A 

I Cos. a=,,- CMI.o=C 

l' A A 
an. a=- 11 Cot.o =7J 

C 0 =00"-11 
Cosec. 11=:;;-

A =litan. II 
So< C .iJ=7T A =Csio, II 

ll= C OOS. a = A oot. 11 = 

V (C+ A){C 
A) / 

A 

A 
~" e 

C= yA'+/J1 sin. II 
B 
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MEN SURATIO N C o n ti n ued . 

S o Lution Of Obl lq u a- An li' l e d Tria n g les. 

cA A 
! ~ 

B 

Value of a ny side C i~ ; 

C_A sin. (_B_5In. c= A ___ _ 
- sin. a - !lin. D cos. O+sin. "cot . .: 

B 
C·~;;;:--;c--;i..;-;C;; - = A cos. o+A cos. of + Sin. If cot. I: 

C= y A"+D" 2A JJeGS. I: 

D cos. 01+ D sin. a cot. " 

Value of any nngle a is: 

S
. A sin . .: A sin." . (. ) \11. 11 -=- -,--=- IJ -=SlII. ,,+( 

SiD. a=sin. }) cos. c+cos. D sin. " 

Cos. a=sin. IJ sin. (-cos. " Cos. c 

Cos. If 
0+D" A' 

20e 

tan. O+i.an. c 
T an. a=tan. IJ n~ 

1 

I-
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STR EN G TH Of" M ATER IA LS. 

Ultimate Resistance t o Tenllion. 

In pounds ~~ square [ncb. 

M etalll and Alloyl. 

Aluminum Bronze. 

10 per cent. AI. and 00 per cent. Copper, 

1)( 98J(" 

Bras. ... cast, 

wire, 

BronUl or gun metal, 
Copper, cast, 

shoot, 

bolts. 
wire, IInannealed, 

Iron, enst, 13,400 to 21),000, 

wrought, round or square bars of 1 to 2 inch 

,,-
28000 

lSOOO 
40000 

S6000 
10000 

SOOOO 

llOOOO 

60000 
16500 

diameter, double refined, r.oooo to 54000 

" wrought specimens ~ inch square. cut from 
large bars oC double refined iron, r.oooo to 53000 

wrought, double refined, in large barsol about 
7 square inches section, 46000 to 4jOOO 

" wrought, universal mill plates, angles and 
other shapes, 48000 to 1i1000 

wrought plates over 86' wide, 46000 to GOOOO 

The mooulus of elasticity of double refined bar iron 
is 25.000.000 to 27,000,000. 

Iron wire, 

.. wire ropes. 

Lead. liht.'et, 

70000 to 100000 

90000 

""" 
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STRENOTH OF MATERIAL S Continued. 

Steel, (It.ooo to 120000 

Tin. ca~t, 4600 
Zinc, 7000 to 8000 

Timber, Season ed , a.nd othe r Or,:ranlc 

Fiber. 

Ash, English. 1-:-000 
American, IIlOOO 

Bee<.:h, 1ro()()() to 18000 

Birch, 
1 ""'" 

Cedar of Lebanon, 11400 
American, red, 10000 

Fir or Spruce, IIlOOO 

Hempen Ropes, 12000 to 10000 

H ickory, Americnn, IHIOO 

Mahogany, 8000 to 218()() 

Oak, American white, 10000 to IHOOO 

Oak, European, 10000 to 198()() 

Pine, American white, red and pitch. Mcmel, Rig-n, 10000 
long lene yellow, 12r.O() to t9'..!OO 

Poplar, 

Silk fiber, 

\Valnut, black, 16000 

Stone, Natural a nd A r tifiCial. 

Brick nnd Cement. 

Glnss, . 

Slntc, 
Mortar, ordinary. 

280 to 300 

.100 
000010 12800 

(;II 
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S T RENGTH OF MATERIALS- Continue d. 

Ultimate Re si s t a n ce to Compress ion. 

Brass, cast, 

Iron, 

" wrought, 

M etal s . 
.."ER .. GE. 

t 10000 
82()()() to 145000 

36000 to 40000 
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Cene ral Instructions to Customer, OrderIng 
Structural MaterIal. 

Architect's nnd engineer's drawings and specifica. 
tions arc usually definite enough to enable us to execute 
them without loss of time in correspondence. Small 
orders [rom contractors and otbers nre frequently very 
indefinite in spcdfying just whnt is desired, making 
correspondence necessary and often resulting in great 
loss o f time in shipping the material. We therefore 
invite your attention to tbe following data which should 
accompany the order: 

1. Sire of holes should be given, or better, the size 
of bolls or rivets to be used. It sume arc not C$pecially 
specified. we will punch all beams and channels U­
inch holes for J(-inch rivets or bolts in webs. Flange 
holes we will punch of size given in lfiblc of beams and 
channels on pages 47 and 48. 

2. I n ordering beams to be punched for and pro­
vided with separators, state width of wnlls to be sup­
ported. or give width lintel should be over nil after 
assembling. Further. slate if separator bolts are to be 
\Ised only to assemble lintel, or if some wood furring, 
either on one or both sides of lintel or twin beam, has to 
be ftl!itened to beam webs by said 
bolts. in which case we would add "?12'" 
to lcngth of bolts 2 inch or "inch ;§~~~~'~_'~ 
respectively. 

8. I f beam ends arc not to be No. 
square, it would be well to disting-
uish between, mitered as per sketch 

No. 1, or bcveled as per sketch No. !:::::::::::::::H 
2. BcUerstill, toaccompa.nysame E H 
with a clear sketch. giving the re­
quired angle either in de~,'rces or in 
proportion of 12 inch to ... as shown 
on sketch. 

4. III ordering bent beams or 
channels, state if same are to be 

9
NO •• 

" " • 
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Co'lmbered as per sketch No.3. giving besides the rc­
quircc:1 length, L, either height of camber. I,. or radius, 
r or R. Further st.1te if ends hM'c to be cut off square 

.. to chord, on Iinc nIl. 

" 

or radial. on Iinc mm. 
When bcamsorchnn· 
nels arc to be bent 
vertical-to their web 
as in sketch No.4. G 
or 6, similnr dat.'l 
5houl(\ be gi"en as 
for cambered beams 
or ehnl}ncls, but in 
this c..'lSC for channels 
or nngle! it ill; neces<­
sary to state if web 
of chnnnel or vertic..'ll 
leg of angle;: is to be 
outside, ns in sketch 
No. fi or inside as in 
No.6; further, in 
casc of angles o[ un· 
cqual legs, state 
which leg is to be vcr· 
tical to curve. In 
al\ thesc c..ues, a sim· 
pIc sketch will ex· 
plnin morethnnmany 
words. 

G. 5t.'lte in e..'lch order if steel should be p.'linte<\ 
before shi])ment. and if field conncc:::tions nrc to be boll.l> 
or rivets. 
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INDEX. 
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Arcn!l. of. . ... r03 
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Size or .. . 

I\v.,,).ts; 

As cohlmns. . . .. . ... . . . ... .... . . .. . . .. .. . . . 206 
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various lo.'lII~. ....... ........... 161) 
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BEAMS - COlltiflUtd: I'''''~. 

CUltivator. diagrnm of.............. 28 
Details of floor and connections. . . ... . .. . . . 73 
Deflection coefficients........ ............. 89 

~~ap~~~~~io~~'~~d' ~~~'~lpJ~'oi ~bles:::::::: 8S~ 
Flexure of nny cross S(:ction......... 16~ 
Inertia, moments of ..................... 166-167 
Limiting' spllns for standard connection... Ci6 
Plow. diagram of............ ............ 28 
Properties of .............................. 168-169 
Safe lond. tables.... ............... . .. 00-101 
Splicing [Of uniform loads .................. 115-162 
S!?,'lcing' of rivet holc~ through Ilanges...... (j..') 
\\ eights. dimcnsions alld maximum Icngths. 47 
Wooden beams, snfe loads. 214 
Without lateral support.................. :!8 
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Si~cs of.... 58 

~".TS: 
Stm){L'lrd scrcw thrcud~ ........... . 
W (lights of machine .. 

I~I.T Huns: 
\\'cight of .............. •. •............... 

HOI.f ANn RIVt:l> lIul.t:s; 

Standard spacing of ....... " .............. . 

BMKI>: 'VAU.s: 
Weight of .. 

BRlIx.:t:S, I-Bt:AloIS 

CAST Iltos C()Ll'M"~: 
S.'l£e louds for ... 

2-13 

.. 
207 

CAS'l' 1110:-;' St:rAIt.\TOItS VOlt I-BullS......... .. M 

CAST \\' ASUUS, STANVAItV.... 218 

CUAI:-;'S: 

Diagrams of ............. . 
Si~, weight. etc ....... . 

40 
41 
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Car truck and special.. ..... ............ 12 
DingmlllS of......... .... ............. 10- 12 
Properties of ............ . .. 1,0-171 
Round b.1.ck, dillgram of 30 
Safe loads. tables .......................... 1000..-HI1J 
Weights, <.limensions and maximum length!!. 48 

CII"I'NKI. TI~I'-s; 

Dingmms of .................. , .. ... . 

ClkCI.I'.5; 

Areas and circumfcrell(.'Cs ............. . 

Cl.K\' ISIt5; 

Dimensions of. 

COLI) RVL1.KI); 
Rounds, squ.-.rcs, hexII!.'Uns alld Hats ... 

COI.UMNS; 

.2501-200 

'''' 

Basel! for Larimer .. , ................ ,..... Ml 
Built !lC(;tions.... . ................ Sf) 
Connt.o'Ctions for Larimer.................. 64- 67 
Connections (or Nuriek ............ ,...... 70 
Connections for Z-OOr ...................... 68--439 
Diagrams for Lnnmer ,. . ... . . tIO-ti7 
Diagrams for Larimer, filler bars... f) 
NOles on .... , ............................ \81)-19'2 
Safe loads, enst iron.... ............... 007 
&ire loads, Larimer ..................... ... 19a.,.W7 
Safe londs, Nurick ....... . ................. 20'2-2(),') 
Safe londs, single beam....... .... ... ...... 200 
Safe loads, 7 ... b."lr .......................... . 19"...-201 
Ultimate strength of. .. .... ......... 201} 
Wooden, safe loads... ... . .... .... .. ..... .. 21U 

CO'> .... Ii:CTION ASGI.ES I'OR Br..AMS ,"SI) CII,"SSI!!LS; 

Diagrams of .................... . . 
Notes on ................ . 

COSntkTIS(l T,"OLl~.~, :MaTltlc ... 

COI<KI),,"TKI) SIl~It1· S : 

Weight and si:r.e 
, 

CUOKS MHl Ct.:IIK ROOTS, T"H1K or .. 

51 

" . ...• 200-<103 

163 

. .. 279-288 
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Notes on 
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FLOOIIS: 
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76-<3 

1. 9 
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Size of. .. 43 
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Si~e of. ............ . 

H Al\'~.""TKII. TlltU "SO Srolo;I'.s: 

Diagrams of. .. 3\-38 

H UllS: 

Boh. weights and dimensions. 248 
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Angles, special and standard, unequallcgs .. 176- 177 
Beams. standard I. .... . .................. 168- 169 
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truck ................................... 170-171 
Tees.. . ...................... 174- 175 
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73 
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3!!. JONES.to LAUGHLIN STEEL CO. 

W e M anufacture the F o llowing Artic les : 

Bessemer. Basic and Acid Open H ea r th Steel 

Blooms. 

S l abs and Billets. Beams, 

Channels. Angle~. Tees. Zees. 

Rounds, Sq u ares, Flats. H exagons, 

Sheeta, Rectangular and Circular Plates. 

H oopa and Bands. 

Chains • 

• 
SpeCial Sections for Structural and 

Agricultural purpOses. 

Tee Ralls (8 to 40 pounds per yardl . 

R. R. Spikes. Structural and Boller RIVets. 

Boat and Barge Spike •• COld Rolled Shafting. 

Sq u ares. F l ats. Zees. 

Angles. Finger Bars and Special Shapes. 

Cou plings. H ange r s. Pillow Blocks. 

Pulleys. Forgings. etc. 



AMBROSE V. POWELL, 
CONSULTING CIVil ENGINEER. 

1008 Chamber If CGmmerce B'Id'C·t 
Ct1'QAQO. 
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