
2100 MIle ce 
Clifford J. Dow 0 Wailuku, 
Maui, Hawaiian Islands, 
received eighteen (18) 
Western AmateQr Stations 
by using 

REMLER RECEIVING APPARATUS 
and CUNNINGHAM TUBES 

Dow's aerial was strung from a palm tree to his radio 
room-less than 7S feet in length, 

This is one of the most remarkable records made in the 
history of amateur radio-being the only Hawaiian 
station that has ever heard mainland amateurs, 

Dealers: There is an exclusive 
and very profitable 

proposi tion for you on Remler appara
tus, Write for full particulars, 

Amateurs: Write for32-pa.ge 
Remler Bulletin, 

REMLER RADIO MFG. CO. 
248 First Street E, T, CUNNINGHAM 154 W~l'Fk~rJI~G 
San Francisco, Cal. General Manager 1:/l8 rz.~ Oy 
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CUNNINGHAM 
C-300 

GAS CONTENT 
DETECTOR 

Amplifies 
as it 

Detects 

The lrolle mor" GE i. 
lhe !(Uoton lee of t h..., 
IllIHllly tuheR Eoeh 
luhe IS built tD moot 
riaitl AIM!Cificoliona. 

for 

HOME RECEIVING 
EQUIPMENTS 

CUNNINGHAM Type C-300 Gas Content De
tector Tube is the ideal tube to use in Home 
Receiving sets for clear reception of Radio 

Telephone Concerts, Market Reports and other news 
features which are sent out daily all over the country. 

Nationally recognized as the one tube which gives 
the most satisfactory results for any type Receiving 
Set applicable to wave lengths between 100 and 3000 
meters for both spark and C. W. Telegraph and Tele
phone, this Cunningham Detector Tube is recognized 
as the standard tube throughout the radio field. 

In addition to its remarkable detector properties, low 
B. battery, quietness in operation, it is a free and per
sistent oscillator for regenerative amplification and C. 
W. reception and functions without distortion of the 
received signals. 

The unusually fine results which have come through 
the operation of this tube in conne.ction with home 
receiving sets have brought us many enthusiastic 
indorsements from users. 

Write for further particulars to your nearest dealer, 
or wri te to us direct. 

REIIILER APPARATUS RADIATES QUALITY 

CUNNINGHAM TUBES MEET EVERY AMATEUR REQUIREMENT 

248 Firat Street 
San Francieco. Calif. 

Tr."in6 •• 

AUDIOTRON MFG. COMPANY 
1)4 West Lake Street 

Chicaco. lIIinoil 



RADIO for APRIL. 1922 

Reduce those QRN 
At:mospherics NOW= with 

Burgess "B" Batteries 
Noiseless! That describes Burgess "B" 

Batteries. Absolutely noiseless! Weak and 
distant audio frequency signals can be re
ceived with multi-stage amplifiers and Bur
gess u8" Batteries because Burgess "8" 
Batteries do not drown out signals. 

Burgess "B" Batteries guarantee clear receiving. 
They will increase the efficiency of any receiving set. 
They are cheapest in hours of service. And they are 
sold by all reliable dealers in radio equipment. Look 
for the black and white stripes. If you can't get 
Burgess "B" from your dealer, just drop a line to us, 
care Dept. A. 

BURGESS 
BATTERY 
COMPANY 

General Sales Office 
HARRIS TRUST BLDG .. CHICAGO 

Stock Carried at 

Chicago. III . 
Mlldiion. Wi" 
Kansas City. Mo. 

St. Paul. Minn~ 

Winnipe". Man. 
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Forecast of Contributions 
for May Issue 

"l'ol",y G. Mathiso" 

The story of the adventures of a radio engineer 
in Alaska was unavoidably omitted from this 
issue, but will appear soon,' as will also. another 
Samuel Tones story called "A Phoney Freeze
Out." Mr. Mathison, · in addition to being a con
tributor of fiction to the magazines, is one of the 
pioneer radio ship operators, his eight years of 
commercial experience having taken him all over 
the world. He holds an extra first class license. 
Of interest to amateur and commercial operator~ 
alike will be a forthcoming treatise from him on 
"The Professional Radio Operator." 

In the May issue B. F. McNamee will have a 
simple . account of the action of "The Vacuum 
Tube as a Detector," written for the layman. 

D. B. McGown, assistant radio inspector, will 
ha~·e· two fine articles, one on "Radio Storage 
Batteries,." giving practical information th:1t will 
enable anyone to take proper care of either lead 
ot nickel-iron batteries, and one on "How. to Make 
a Two Stage Amplifier." An early issue will al!lO 
contain, as a continuation of hie series on com
mercial apparatus, "Navy Standard Trans· 
mitters." 

Chas. K. Fulghum, whose article on "Resist
ance in Radio Circuits" in this issue will be help
ful to many, will present an instructive paper on 
"The Radio Wave," what it is and some of the 
fundamental phenomena a!5OCiated with its propa
gation, for the benefit of the amateurs. 

Gerald M. Best and Ralph Heintz have writ
ten a detailed account of the C. W. transmitter 
soon to be put on the air from Hawaii by C. J. 
Dow. This will give the practical details that 
will enable anyone to construct a set consisting 
of two SO watt tubes in a Hartley self-rectifying 
I. C. W. circuit. 

H. A. Eveleth will continue his "Radio Primer" 
with a talk on "Aerials." J. B. Dow has another 
interesting chapter ready for his "C. W. Manual," 
and there will be a wealth of valuable data in 
the usual departments of the paper. 
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RADIO APPARATUS 
Distributors 01 Reliable Radio Apparatus to Dealers, Schools, Colleges, 

Radio Clubs and Experimenters AllOver the World! 

"PITTSCO" "PITTSCO" 
SERVICE DISTRIBUTES "RADIO 

CORPORATION'S" PRODUCTS 
ALL OVER THE WORLD I 

TRY US AND SEE! 

NOW HAS TWO STORES I BOTH 
CARRY "RADIO CORPORATION'S" 

COMPLETE LINE. 

AJlPLIFIBBS 
No. DA Weotinlhoule. Detector Ind 

two stage in mlhollny cabinet. •.. • tS8.00 
No. RORK Grebe. two Ita/fe .. ith IUto· 

matic 8llment control JacIr.a . .. .. .• SS.OO 
No. RORD Grebe, Det. Ind t .. o .tage 

with automatic Ill. control jackl. . . 75.00 
No. 2684 Amrad Det. and two .tage In 

mlhoglny elbinet. Splendid Vllue .. 47.50 

AXPLIFYtlfGTRANSFOBJIBRS 
No. UV·7l2 Radio Corporation. ... . •. 7.00 
No. QO Ollpp·Eastham, lemi·mounted. 4.00 
No. QO Clapp·Eallham. fully mounted 5.00 
No. 50 Chellel, ne .. type.... . ... . . . 4.50 

ANTENNA WIBB 
"Pittleo" No. 14 Hard drawn copoer 

(80 ft. per lb.), per lb . .. . .. •.•• . . 
500 ft . apeelal value at . ... " ..•..• 

"Pilllco" 7 Itrand No. 22 liDlled oop' 
per. l'er fl .......... .. ..... ..... . 
500 ft .•. • .. • ...........•...... 
1000 ft. Special value It ..•. .• . . • • 

" Pilllco" 7 Itrand No. 20 pholphor 
bron .. , per ft • • • ... .. •. •• •• .•.. • 
500 fl. Ipecial Talue al ....... . •. . . 

"B" BATTBBIBS 
No. 7628 Standard 22.5 Volt., Imall.. 
No. 7625 Standard 22.5 Volll, larlle .. 
No. 7000 SlIndard 22.6 Volll, vanable 
16~ to 22~ Voltl .... . . ........ . 

No. 7650 SlIndlrd 22.5 Volta, larle. 
varilble. 15 variations .. . ... .. .. . 

No. 768 Eveready 22.5 TOltl Imln • . • • 
No. 766 Evereldy 22.6 Toltl Ilrlte. 
16~ to 22y" Tolla .... ... .. . .... . 

No. 627 Ace, 45 Tolta, variable .... .. . 

DL·25 
DL·85 
DI"50 
Dlr75 
DL·100 
DL·160 
Dlr200 
DL·250 

OOILS (Dno-lateral) 
••.. . • . U.'O DL·800 

1.40 DL·400 . . ... 
1.S0 DL·500 .• . .• 
1.60 DL·600 •. ..• 
1.S6 DL·760 .•. • . 
1 .60 DL·1000 
1.SS DL·1250 
1,70 Dlr1500 .... 

OOIL MOUNTINGS 
No. LC·I00 DeForeit 3 coil mOun ling 

with gears. reduced price ...• • .... . 
No. LO·I0l DeForel1 8 coil mounlinl 

.. ith gears Ind .. ooden ba .. . ..... . 
No. '00 Remler 8 coil mounlinl .. llh 

haae and exlenalon hlndle •.•.•.•.. 

OONDENSBRS (For OW work) 
No. UO·1014 Radio · Oorp. .002 lIF. 

8000 Tolta .. • ..•. . ... . ......... . 
No. UO'1015 Radio Oorp .• 0008, .0004, 

.0005 MFD. 7500 Tolta ... .. •. • .. .. 
No. UO·1803 Radio Oorp •. 000025 lIF. 

10000 '00111 ••• •• •••••••••••• • •• 
No. UO·1806 Radio Oorp. .002 lIF. 

6000 '00111 •••••••• • ••••••• • • ••• 

.'0 
2.116 

.01 
' .26 
7.S0 

.02 
7 .60 

1.60 
2.85 

S.OO 

8.60 
2.25 

8.00 
8.S0 

1.7S 
1.80 
2.00 
2.1S 
2.86 
2.80 
8.00 
8.60 

8 .00 

9.60 

8.S0 

2.00 

S.40 

a.oo 
7.00 

OONDBNSBRS (Grid aDd plate typel) 
No. UC·570 Rldio Corp .. 0025 MF. . . U.OO 
No. UC·669 Rldio Corp .. 001 MF . . .. 1.S0 
No. UC·568 Radio Corp . . 0005 MF... 1.S6 
No. UC·567 Radio Corp .. 00025 MF . . 1.20 
No. UX·648 Radio Corp. Condenler 

meg. . . ..•.... .• . .. . . ...•.....• .SO 

OONDENSERS (FUter type) 
No. UC·1631 Radio Corp .. 5 MF 750 

Toltl .. . • . .. .. . .. . .. . ... . ...... 1.S6 
No. UC·1632 Rldio Corp. 1 MF 750 

TOltl .. .... ... ... . . •. ........ . . 1.811 
No. UC·1684 Radio Corp . . 5 MF 1750 

Tolta . • .. . . . ...... . .. .• ........ 1.50 
No. UC·1636 Radio Corp. 1 MF 1750 

Tolta . . .. . . . . . .....•.. . ....... . 2.00 

O. W. INDUOTANCES 
No. UL·I008 Radio Corporation . ...• 11.00 
No. P·l Acme . .•• .. . .. •. . ... .. .. . 8.00 

O. W. POWBR TBANSFOBJIBRS 
No. UP·1688 Radio Corp. 825 watt •.. 
No. Up· I016 Rldio Corp. 750 watta .. 
Acme 200 Watt 850·550 Volta Mtd . . 
Acme 200 Wall 850·550 VOltl =mId. 

FILTBR BlIAOTORS 

2S.00 
88.60 
20.00 
18.00 

No. Up·1626 160 MiIIilmperel . • . • • • 11 .60 
No. UP' 1627 800 MiIli.mperel...... 15.7S 

GRID LEAKS (Badlo Oorporation) 
No. UP·1719 For 5 Walt Tubel... . . . 1.10 
No. UP·1718 For 50 Watt Tubea . . . .. 1.86 
No. UP·5~6 'AI, 1. 1.5, 2 or 8 melohm. 

el. complete with mountinl . .... .. 1.211 
Grid leaks only, each.. . . . .......... .7S 

HOT WIBB METBRS 
No. P·l Roller·Smith 0·2.6 Amperel, 

f1uah mig. Special value .t • • • .. • • 
No. UM·580 Radio Corp. 0·2.6 Ampa .. 
No.UM-6SB Radio Oorp. 0·5 Ampl .. •. 

.TAOXS (Badlo type) 
No. 61 Pacenl open jack . .. • .• . .• • •. 
No. 62 P.cenl clo.ed jack . . .•.•..•• 
'No. 68 Pacenl 2 circuil . ..•. . •. . . • •• 
No. 65 Paeent three Ipring Aulomalic 

filament conlrol type . . . . . . ..•. . .. 
No. 68 Pacenl 8'08 .pring A. F. 0 . ..•• 

LOUD SPEAKERS 
No. R·8 Radio MagnaTo", ne.. type 

horn, nry lated model. .. . ....•.. 
No. P·l Vocaloud. Illtion type . .• . ... 
No. 400·W Federal Pleiophone ..•.•.. 

REOBIVING SBTS (Oryatal) 
"Aerlola Jr .... Wealinshoule, complete 

with Brandel "Superior" phonel . . 
"Radlola" DeForeal, complete with 

Brande. "Superior' phonel .. . .. . 
Radio Sen ice Type S·S .. ithout phonel, 

Iplendld value . • . ..• •.• .. .....•. 

'.76 
6.00 
8.26 

.70 

.8S 
1.00 

1.20 
1.60 

U.OO 
80.00 
H.OO 

2S.00 

2S.00 

7.S0 

ORDER TODAY! 

No. 
No. 
No. 

XAGBBTIO MODULATOBS 
UT·1684 ~ to I ~ Ampere • . . •• . 
UT·1857 I ~ to 8 ~ Ampere •.. . . 
UT·16S7 8 ~ to 5 Ampere • • . ••• 

BlIC'fD'YING DBVICES 
No. UV·216 Radio Corp. "Kenotron" 

20 Watt type for UV' 202 tube •.. .. . 
No. UV·217 Rldio Corp. "Kenotron" 

150 Witt type for UV·208 tubea . ... 
No. p.) DeForeit 20 Watt Ractifyinlt 

tube for ule with:; watt tube •..... 

RECTD'YING DEVICES 
(for "A" Batteriel) 

,UO 
12.S0 
17.00 

7.50 

28.60 

7.00 

No. P ' l Tungar, 5 ampere type, com· 
plete .. ith bulb .. .. . • . . . . . . . . . . •. 28.00 

No. P ·2 Tunlar, 2 Imp ere type wilh 
Bulb ..• . • . .... . •.•. . . ..•. •. . • . 18.00 

No. P·8 IT Baltery Boolter, 6 amp. 
type •.•.. • .•. .•• •. • ....•. .• ..• 1S.00 

BEGBBBBATIVB BlICBlVBBS 
No. OR·8 Grebe "Relay·Speeial" 176· 

680 meters .•. . . . . . ........ . •• •• 8S.00 
No. CR·6 Grebe 175·8000 metera, 

"Super·lpecial" complete let. . • . • . 80.00 
No. CR·S Grebe 175·1000 meterl! com· 

plete .et, latelt "Relay·Specia"... 80.00 
No. CR·9 Grebe 175·8000 meterl, com· 

plete let wilh det. and 2 ala"e am· 
pUller It If conlained, "A Malter· 
p iece" ... •. ............. . ... . • 180.00 

No. RA Weltinlhoule, lS0·700 meter .. 
Tery .eleeliTe, mlhogany cabinet ... 88.00 

No. RO Welting houle, RA receher and 
DA Det. Amr.liller combined in One 
cabinet. a .p endld unit, compact ... 180.00 

TBLBPHOBBS 
No. 58 Murdock 2000 ohm double . . ... S.OO 
No. 66 Murdock 3000 ohm double . .. . . 8.00 
No. OW·SS4 Wellern Eleclrle 2200 

ohm I . . ........ .. ..... • •.• . ... • 111.00 
Brandel. "Superior" .. ilh ne .. head· 

bind . . ..... . ....... . .•..• . .. • . 8.00 
Brandea "Tr.III·AtlanticI" wilh ne .. 

headband .....• .. •.......•..... 111.00 
Brandel "NITY Type" with ne .. he.d· 

band ... ..•...... . ....•... . .•.. 1'.00 
Bald .. in. Type 0 ............. . ...• 111.00 
Baldwlna Type E .. . . . . • . . • . . • . • . . • 18.00 
Bald .. ina Type J' •• •. •••••••• • •••• H.OO 
Baldwina Type 0 unil only .. . . . • • .• 8,00 
Federal A. and N. Type 2200 ohms. .• 8.00 
Federal A. and N. Type 8200 ohm8 •. • 10.60 

VAOlJl1lII TUBBS 
No. UV'200 Radlolron detector. ... .. S.OO 
No. UV·201 Radiotron Implifler. • •..• 8.60 
No. UV·202 Radiotron 5 .. aU . . . .. . . 8.00 
No. UV·208 Radiotron 50 waU • ••... 80.00 
No. UV·204 Radlotron 260 WIU ..•.. 110.00 

Note:-AII Radiotronl lent poltase and In· 
lurance prePlid anywhere in U. B. A
Send ua your ordera for Ridiolrolll. 

"LET 'PITTSCO' products, SUPER-SERVI CE and delivery solve your RADIO problema" 

SEND US YOUR ORDERS TODAY! 
Send ten ce~ts for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items 

F. D. PITTS CO., Inc., 12 Park Square, Boston, Mass. 193W~~~~R.I. 

Tell them that JOu .... It In RADIO 
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Warp-Proof, Weather-Proof 
Radio Panels and Tubes 

~RMICA panels and tubes absorb no moisture. They do not r ~well because of dampness, or shrink because of dryness. They 
keep their shape, and keep also their high dielectric strength and 

perfect insulating quality. 

Dealers sell Formica in the right sized sheets for the panel you want to 
build. These dealers get it from us cut to size, or cut it themselves. 
All you need to produce a handsome panel is a drill. 

The finish is high gloss-black or brown-is very handsome 'and pro
duces a result you will always be proud of. Formica keeps its good 
looks. too. By sanding it you can easily produce a handsome satin 
finish. 
Formica sheets are solid Formica--all the way through. There is no 
cheap moisture absorbing material in the middle that will cause warp
ing and power losses later. Insist on the best radio insulation ap
proved by the Navy and the Signal Corps. 

Dealers: Formica is the moat widely known and accepted radio inaulation. 
It ~ into about 90 per c:eIlt of the lieU which amateurs build for thenwelvee 
and they are followin, manufacturers and commercial companies in their 
preference for Formica. We can INpply you promptly with 42 by 36 sheeu. 
or unaller sizes already cut for Radio panel.. You can always ae~, Formica 
and in any quantity I 

The Formica InlNlalion Company, 
4616 Sprin( Grove Ave .. 

Cincinnati. Ohio. 

Made (t-om Anhydrous Redmanol Resins 
SHEETS TUBES RODS 

Ten .&hem th.t 70U ..... It in RADIO 
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tWhcnAL.JOLSO sinqs 
and lauqhs 

"Though April Showers may come your way," sings AI Joison, 
and the words are broadcasted to a radio audience of fifty thou
sand that weeps and laughs with him. 

It is the Radiotron that has helped to make this achievement 
possible- to bring the broadcasted voice of a great comedian, or 
a great pulpit orator, or a great singer into thousands of homes. 

Probably most of those who listened to AI Jolson recently 
heard him with the aid of Radiotron UV-200 made for the Radio 
Corporation of Americl. 

Two forms of these remarkable Radiotrons are made for recep
tion. They are known as Radiotron UV -200 and Radiotron UV -201. 

Radiotron UV-200 is used for detection. This is a long-lived, 
highly sensitive detector tube which can be operated with one 
standard plate battery. Price, $5.00. 

Radiotron UV-201 is a magnifying tube. It magnifies the telephone 
currents and is free from tube "noises". In cascade radio and audio 
frequency amplifying circuits UV-201 magnifies without distortion. It is 
an ideal tone-frequency amplifier where long-distance reception ill desired 
on short wave-lengths. Price $6.50. 

Ask Your Nearest Dealer for Radiotron •• 

SALES DEPARTMENT, SUITE 1804 
233 B OADWA , NEW YORK CITY 

Tell them tbat :you ..... it in RADIO 
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Save 20% or More on the Cost of 
High-Grade Radio 'Instrulnents! 

Multlpl. w._ Tun •• -He .. you obtaiD ia • 
oiql •• natna ...... t IIoa equip ..... t 10 """ve all 
cl_ of ..... as. oa all kaoWD w . .... ~t 
I SO to 2S.000 _ton. Mini ... um aumber 01 c_ 
bOla ......,,;dc •• t .. _ .... plirity 01 ~lion. ,.t d •• deoip .... den tloe tu.w.. ~Iy_-
liti"" .ad ... eeti .... . 
Pric •• completel,. ._m .. I .... F. O. B. N •• 

York. ,".00 
Set of 18 DL Coila. to recei •• all t ....... oet 

--' w .......... tt... S40.00. 

Dwtector .nd T-Step AmpU6er-Your 
cboice 01 two typa, ComllMrCial or Amateur. 
The com_n:ia1 type ie _mbled fro... tb. 
moet coedy. effie;'at ubi", a.ail.b... Radio 
Corporation UV-712 t •• ...torm.n &DC! c-.aJ 
Radio tube reeeptaclea typify tbe quality tloru
out. Tbe Am.teur type ... D eaact duplicate. 
_t tlo.t t .. ...tormen aDd IOOCketa 01 hi.b 
dlicMDC),. but Io_r coet •• re uaed. 
.--Ice •• F. O. B. N •• York. 

Comm.rcl.1 tnoe. unwired . . . . . . $55.00 
Amat_r type. unwired . . . .... .. 47.00 
Here ie clear .. viDLof $10.00 in eit .... r c.,e. 

,bru tbe "Staaclard" PI ... 

THERE are two parts in the 
building of radio apparatus; 

first the actual panel drilling and 
assembling. and second. the wiring. 

The first is essentially machine 
work. At the same time. because 
it it machine work. it is really the 
less exPensive part of the entire 
a88embly. 

The wiring. which is hand work. 
is the expensive part and also the 
part which you can do just as well 
your&elf. The Standard Plan gives 
you an opportunity to secure com
mercial grade correctly assembled 
apparatus at prices only slightly 
more than you would pay for the 
individual instruments: 

The Standard Plan 
ASSEMBLED but 

not WIRED! 
The Standard Assembling Company 
makes a complete line of parts
fully ASSEMBLED but not 
WIRED. The actual machine 
work is done in a splendidly 
equipped factory. The workman
ship is not excelled anywhere. The 
individual instruments and parts 
are of the highest quality obtain
able and are bought in tremendous 
quantities at big discounts. 

The wiring. which is expensive 
hand work. is left for you to finish. 
You can incorporate your own cir
cuit if you wish. or. you can follow 
the wiring diagrams which are pro
vided with every instrument. 

Take advantage of the Standard 
Plan and save the expensive wiring 
costs. Only in this way can you get 
fully assembled high quality appa
ratus at such low prices. 

Tell them tbat ),011 .... 1& 111 RADIO 

Take this opportunity 
to try the Standard 
Plan at our Risk' 

So confident are we that you will 
be delighted with the Standard 
Plan. that we will ship any Stand
ard instrument for your inspection 
without obligation. Simply send a 
deposit of ~ the purchase price 
with your order. Examine the in
strument carefully. If satisfactory 
remit the balance. but if you are not 
fully convinced that Standard ap
paratus is the best value in radio 
today. simply return the instrument 
and your deposit will be refunded 
leu carrying charges. 

STAND'AR'D . , . 
ASSEMBLING COMPANY 
Dept. A, 19 Bridge St., N. Y. C. 
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PRELIMINARY recommendations from the Washing
ton Radio Conference CQI1lmittees allocate twenty bands 
of waves between 150 and 6000 meters, urge that con

trol of radio communication be vested in the Department of 
Commerce, and suggest that the radio telephone be given 
the status of a public utility. The wavelength allocations are 
as follows: 

Below 160 metera-Reaened. 
150 to 200 meten-Amateun. ucluain. 
200 to 275 meten-Scboola aDd amateura. 
175 to 285 meten-Police broadeaating. 

810 to 
500 to 
525 to 
850 to 
700 to 

810 metera-Speclal amateur teleerapb7. 
'85 metera-Printe and toll broadcMtinl. 
525 meten-Alrcraft telepbon7 and telelrapb7. 
850 meter_Mobile radio tele,...pb7. 
700 met era-Mobile radio telepbon7. 
750 metere-Oonrnment and public broadcaatinl. 700 mllea 

Inland. 
750 to 800 meten-Radio eomp .... uclual ... 
850 to 1150 meten-Alrcraft teleerapb7 and telepbon7. 
1150 to 1050 meten-Radio beacona. ucluli ... 

1050 to 1500 metere-Ooyernment and public broadcaatlnl. 
1500 to 1550 meten-Alrcraft telepbon7 and telelrapb7. 
1550 to 1850 meten-Fised atetiona. non·uclnal ... 
1850 to 2250 meter""""OO .. rnment broadcaatinl. non·ucluain. 
2500 to 2880 meten-Moblle .. nice. non-uclaal ... 
2850 to 8800 meten-Fieed lenice. radio telepbon7. 
5000 to 8000 metera-Tranl·oceanlc radio telepbone uperimente. 

From these it will be noted that ample privileges are to 
be extended to amateurs and to radiophone broadcasting. 
The committees' final report will be given about April first, 
after consid~ration of comments from various interests to 
whom this information has been transmitted. Thereafter 
the recommendations will probably be embodied in a bill to 
be submitted to Congress. 

SIfI SIfI 

F· OR three months have we reported the consistent work 
of 6ZAC of Hawaii. Without blare of trumpets and 
with the simplest receiving set he is hearing stations 

thousands of miles away. His work sets a record that has 
not yet been equalled in amateur circles. So it is with 
pleasure that many readers will learn that he will soon be 
on the air with his own transmitter and many a fine-eared 
operator, who thinks he can receive, will be given an oppor
tunity to learn whether he can f"eceive as well as he can send. 

Because of the severe static conditions usually found in 
the Islands such a feat has hitherto been considered impossi
ble. Several years ago navy officials using seven stages of 
amplification were unable to hear Pacific Coast stations dur
ing a pre-arranged test. With a loose coupler, detector and 
one stage of amplification, Mr. Dow is hearing spark stations 
in the fifth, sixth and seventh districts and C. W. stations in 
these as well as in the eighth and ninth districts. Among 
others, he reports NOF at Anacostia, B. C., a distance of 
4800 miles along the great circle! 

SIfI SIfI 

F ROM the report of the Washington Radio Conference, 
as printed elsewhere in these columns, it is evident that 
some little time will elapse before the present etheric 

chaos can be corrected by law. The report is interesting in 

Vol. 4 No.4 

Comment 
that it succinctly presents the viewpoints of the many con
flicting interests involved and points the way to an equitable 
allocation of wave lengths. 

But until the final recommendations of the committee are 
made law by, Congress some plan of "live and help live" 
should be worked out in each part of the country. Voluntary 
restrictions by some plan, such as the Chicago plan or the 
Pacific plan, will prove helpful in each locality. 

The essence of such voluntary restriction is co-operation, 
working together and playing together harmoniously for the 
good of the radio game. This is in accord with the funda
mental principle of Americanism that in union there is 
strength and that the will of the majority is the only will to 
be considered safe relative to policies involving any body of 
individuals. Any plan adopted should be built to an ideal. 

The ideal plan for amateur radio is one which will afford 
equitable privileges to the receptor station interested in radio
phone broadcasts, the amateur operator interested in local 
work, and the dx hound who wants to annihilate miles with 
watts. This ideal now can be attained only by a gentlemen's 
agreement as to what in the opinion of the majority will 
provide die greatest good for the greatest number. 

Such a plan would call for preliminary decisions by local 
groups and final decision by representatives from a large 
number of groups. This was the method used in the prepara
tion of the Pacific Plan, which, while not yet perfect, is 
admirably adapted to provide the most favorable working 
conditions for all. Wherever enforced it is functioning 
satisfactorily. 

But of far greater importance than the adoption of a plait 
is loyalty by all to whatever plan may be adopted by the 
majority. In general, we are loyal to that thing which pro
tects our own interest. But the protection can be continued 
only as long as loyalty continues. No plan will work if a dx 
man disputes the traffic officer's order to discontinue the use 
of high power local work, if an operator refuses to put 
out NA .or to recognize 1M, or if some ambitious amateur 
puts his spark on the air during the concert period. 

A gentleman's agreement is an agreement between gen
tlemen and needs no bond. Our traffic officers are our serv
ants, telling us how to conform to our own rules for our 
own good and sacrificing their time for the welfare of all. 
They exercise an authority backed up by the power of the 
radio inspector. Their orders should be obeyed. 

Should we find a Bolshevik in our midst, let us deal gently 
with him. He is ignorant and is to be taught rather than 
fought. He misunderstands and his misundeBtanding should 
be removed by education. But if he still refuses to conform 
voluntarily, we still have the power to compel him to con
sider the privileges of other people as superior to his own. 
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Report of the Washington Radio Conference 
By Max Loewenthal. Official Delegate from the Pacific Radio Trade Association 

T HIS epoch-making conference, des
tined to evolve conclusions of im-

measurable benefit to the radio industry; 
not only in view of the magnitude and 
scope of the problems under discussion 
and the importance of the recommenda
tions which will result from these de
liberations, but also in view of the prom

This report summarizes the testimony 
given before the Committee by repre
sentatives of radio manufacturers, 
trade associations, amateur associa
tions, electric power companies, tele
phone companies, ship operators, 
newspapers and others interested in 
the regulation of radio communication. 

There were present during the two
day conference representatives of various 
public service corporations, manufactur
ing companies, radio telephone users, 
commercial and amateur, from coast to 
coast, to the number of about 125, as 
well as representatives from the various 
government bureaus, the army and navy, 

inence of the members of the commission and those attending 
the conference, as voluntary witnesses and advisers, was 
opened in the conference room of the Department of Com
merce, \Vashington, D. c., on Monday, February 27th by 
Secretary of Commerce Herbert Hoover. 

The official commission appointed by Secretary Hoover at 
the suggestion of President Harding consisted of the follow
illg members: 
Dr. S. \V. Stratton, chairman (director of Bureau of Standards, De

partment of Commerce). 

Boy Scout and trade associations, many representatives of 
the press and commercial bodies, in order to present their 
views concerning the situation brought about by recent 
strides in broadcasting and the need for allocating the ether 
waves so as to permit the greatest use of wireless telephony 
for commercial purposes and amateur development. 

Secretary Hoover, who might be called "the personal rep
resentative of the American small boy," in view of the in
terest he has shown in the past and repeatedly evidenced dur
ing the course of the convention, opened the proceedings with 

L~aders in Washington Radio Conftrrnet:. L,ft to rif/ht, fronl rfJ'W, Surelary of Com lIIUU H~rbnl 1I00ver, PostmasUr Gnural Will 
lJays, G~n. Gtorg~ O. Squif'r, Con9UJJmun II'. H. Whilr, of Maint; formtr CongrtJJrnan Sltirley. Rack row, Dr. Louis Col"", C01l

sullinq tn{/inur for War Dtpartment; Prof. C. M. Jansky Jr., Edwin 1/. /1,.,nslrOn{/, Columbia University; lIarry F. Brulltl, Dr. 
Alfud Goldsmith, NtV.i York City. 

Major General George O. Squier, War Department. 
Capt. Samuel W. Bryant, U. S. N., Navy Department. 
Mr. J. C. Edgerton, supt., Radio Service, Postoffice Department. 
Mr. v.'. A. Wheeler, Bureau of Markets and Crop Estimates, De-

partment of Agriculture. 
Representative Wallace H. White, Jr., of Ma ine. 
Mr. R. B. Howell, of Omaha, Nebraska. 
Dr. Alfred N. Goldsmith, secretary, Institute of Radio Engineers, 

New York, N. Y. 
Mr. Hiram Percy Maxim, president, American Radio Relay League, 

Hartford, Cann. 
Prof. L. A. Hazeltine, Stevens Institute of Technology, Hohoken, 

N. ]. 
Mr. D. B. Carson, Commissioner of Navigation, Department of Com-

merce. 
Prof. C. M. Jansky, Jr., L'niversity of Minnesota. 
Senator Frank B. Kellogg, of Minnesota. 
Mr. Edwin H. Armstrong, Columbia liniversity, New York. N. Y. 

an address which was heartily received by those in attendance. 
Mr. Hoover's interest in the situation was further evidenced 
by his continuous presence during all of the proceedings over 
which he presided and during which he asked many pertinent 
questions. 

OPI!NING ADDRI!SS BY SECRETARY HOOVER 
It is the purpose of this conference to inquire into the critical 

situation that has now arisen through the astonishing development 
of the wireless telephone; to advise the Department of Commerce a~ 
to the application of its present power~ of regulation, and further 
to formulate such recommendations to Congress as to the legislation 
necessary. This is one of the few instances where the country is 
unanimous in its desire for more regulation. 

v"e have witnessed in the last four or five months one of the mO!lt 
astounding things that has come under my obsen'ation of American 
life. This department estimates that today over 600,000 (one esti
mate being 1,000,000) persons possess wireless telephone receiving 
sets, whereas there were less than 50,000 such sets a year ago. \\'e 

Co"ti",,~d 0" pag' 44 
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By Charlea R. Grubba 

T HE characters above, reading from left to right, are were to be built and equipped, highways to be laid out, and 
"Chung Kwok, Mo Tsein Tien Koong Chuen," and communication was to be fostered in Kwang Si, all at the 
taken literally mean "middle kingdom without wires expense of the richer province of Kwang Tung. 

electrical work engine(ering)," or "Radio Construction in A radio station was to be erected at Wuchow, one large 
China." Radio is a new art in China and, like all other in- enough for communication directly with Pekin, 1200 miles 
novations in that country, there are no words with which to distant. They estimated about ]0 kw. It is not very clear 
exactly describe the subject. So existing words are used de- just how this estimate was arrived at, but the money was 
scriptively to meet the emergency. Usually they are very appropriated and an American-educated Chinese was sent to 
apt in the description, as the above caption testifies. A motor- the United States to purchase this station, together with 
boat is a "fire boat," and a railway train is a "fire carriage," other machinery. 
while an automobile is a "fire carriage to go anywhere." Upon arrival in the states, an American radio engineer 

A few words as to the geographical and political status of advised this representative that 10 kw. would not be sufficient 
South China will explain why radio construction was under- and stated that nothing less than a 25 kw. arc should be used. 
taken there. Due to the large ferrous deposits in the country, and the ex-

The vaIley of the Si Kiang, or West River, extends through ceptionally heavy type of atmospherics encountered, it is the 
two provinces of South China, Kwang Tung and Kwang opinion of the writer that at certain times of the year a ]00 
Si (east country and west country), where is being made kw. arc would have difficulty in consistently covering this 
history upon which the progress of all China hinges. K\\Tang distance. There is a minimum of static in the winter months. 
Tung, with the rich delta lands ~ It was then decided to use 
of the 'Vest River and the fer- . . .. "..... this appropriation, which was 
tile valley of the North River, not enough to buy a 25 kw. arc, 
has the two principal cities, i in the purchase of a number of 

" ~ Hong Kong and Canton. In t I( small radio sets. De Forest 
the little territory scarcely larg- radiophones and receivers, with 
er than the state of Kentucky 1]0 volt Genco light farm sets 

II •• '.... ..(\ . twenty-nine million people live. "'() .. ~ for a source of power, were 
Agriculturally inclined and com- ,.... .s selected. 
mercially aggressive, the people 1."'\ Messrs. Slocum and Halleck, 
of this province are peace lov- radio engineers of San Francisco, 
ing, studious, philosophical and 5.' Ie • 's .... ,··- " ..... were sent on to China to prepare 

. thrifty. :Most of the Chinese for the erection of these sets. 
living in foreign lands and .. . . Before this apparatus could ar-
studying in foreign universities Sltde" Map of So"t" CI""a, S"04IJ,,,g Localro" of Stat,o/II rive in China the Kwang Tung 
are from Kwang Tung; and therefore if foreign ideas and people, under the leadership of Sun Vat Sen, Chen Chiung-
inventions are accepted into China they usually enter by way ming, and others, had revolted, the Kwang Si militarists were 
of Kwang Tung. It was to be expected that radio, the newest driven out, leaving Slocum and Halleck nothing to do but 
and most useful of arts, would get its first real start in the to return to the states, and the radio shipment on its arrival 
southern part of China. was seized by the people who had really paid for it. 

In marked contrast to Kwang Tung is the mountainous Some few months later the writer was called upon by the 
province of Kwang Si; the land, while rich in undeveloped Chinese in control to furnish them with advice and other 
mineral resources, is poor agriculturally, and hundreds of services incidental to the erection of these stations. 
years of fighting with neighboring provinces has reduced the 
population from 15,000,000 to less than 7,000,000 people. 
These were the militarists of China. 

F ROM San Francisco to Hong Kong was the usual un
eventful trip, listening to the old reliables, KPH, 
KET, NPL, NPM, the amateurs trying to strangle 

. each other, "that will 
be all for now" from 
the California Theater. 
"We'll have another" 
from the sergeant, the 
Japanese stations and 
others. Off the Japan
ese coast we heard the 
tube sets which were 
being tested out, but of 
course w""e' not able to 
understand what wa.., 
said; it sounded like 

'''Ho-o Rin Ahh" and 
"Ichi, Ehr, Sahn, Seu," 
repeated over and over. 

An unusually suc
cessful raid in 1917 
gained control for the 
Kwang Si troops of the 
whole of Kwang Tung 
province, and for three 
years they ruled with 
the hands of vandals. 
High ta."(es were col
lected on anything and 
everything; gambling 
concessions were sold; 
if they couldn't get the 
money any other way 
they took it. As quick
ly as possible all money 
was moved from 
Kwang Tung to 
Kwang Si. Railroads Statio" CN at Ca"to". B"ilt III Girma" E"gi"url i" 1907 

Although the J ap
anese and also the 
Chinese are required to 
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know the international code, together with the use of English, 
the code which they use for their own language would appeal 
to the chap who has a hard time to memorize the code. It 
only has ten characters and is a number code, each of the 
words being represented by four of these characters. For 
instance the numeral 5438 could · represent the longest word 
in their language or the shortest as the case might be. Many 
of the ship operators are puzzled when they hear this code 
as it seems to be made up of letters, numbers, and Morse. 
Continental N is 1, D is 2, B is 3, - . . . . is 4, and so on with 
the Morse L for zero. · A code book is furnished to each 
operator with the Chinese characters and its corresponding 
code number listed. ~ 

Upon arrival at Canton, a conference was called by the 
officials in order that the best and most advantageous loca
tions could be selected for the stations, that a complete com
munication network of the entire province would result. We 
had many of these conferences during the course of the work 
and they were mostly alike in that each took up the greater 
part of a day with tea, ceremony, and difficulty of exact 
understanding. It was decided that ten stations would be 
put up immediately and simultaneously even though a large 
portion of the construction material still had to be purchased. 
I t is no easy thing to buy construction material of any de
scription in China and it is especially difficult when it is 
desired in quantity and of a specialized nature. 

The six 1 kw. stations proposed are shown on the map j in 
addition there were to be two ship stations of Yz lew., and two 
100 watt stations in the vicinity of Canton. 

About sixteen spark stations were already in operation at 
various points on land and small river boats in and around 
Canton. These had been installed fifteen years previously by 
German engineers and even though they each carried a 
Chinese "chop" they had all the earmarks of Siaby-Arco and 
Telefunken sets. 

The largest of these stations at Canton, CN, had a send
ing radius of less than 60 miles. An idea of the size of the 
antenna for this station may be had by studying the water
front view shown herewith. The masts are 220 ft. high and 
680 ft. apart. There is a four-wire grid suspended between 
these masts, each wire seven strands of No. 14 copper, which 
makes a very heavy antenna. All four wires are brought to 
the lead-in insulator from the east end of the grid. Then 
from this point through the oscillation transformer to the 
ground. 

Radio Slation at Shek Chong 
l'it'W 0/ Pearl River, Canton 
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The ground consists of two heavy copper ,vires laid out 
radially into the river. The oscillation transfonner is made 
up of 25 turns of No.4 solid copper on a cylindrical wooden 
frame. Taps were taken off this for the closed circuit, which 
consisted of a large glass plate condenser and a spark: coil 
or open core transformer, the primary of which was fed 
directly off the 100 volt, 50 cycle lighting main. This 
transformer, 24 in. long and 8 in. in diameter, was completely 
encased in hard rubber to keep out the moisture. 

Originally there had been a straight spark gap, but some
one had fitted a rotary gap on a fan motor. At that the 
overall efficiency did not go very high as is indicated by the 
fact that with an input of 1 lew. they were able to put in~o 
the antenna less than two amperes. With the size of that 
antenna the surprising thing is that they were able to do as 
well as that. The emitted wave was so broad that there 
were no "humps." 

The receiver was 2 ft. high with a long, multipoint lever 
switch which opened all the circuits at once. Fixed coupling 
inductances, locally made condensers, variable, and a single 
low ohmage phone made up the rest of the set. 

We connected to this antenna an audion receiver, one
step, Baldwin phones, and the Chinese operators were afraid 
to use it because it hurt their ears. 

O NE of the first things which had to be done was to 
make a complete test of all the apparatus in the ship
ment. For some unexplainable reason this radio ma

terial had not been crated or prepared for export shipment 

Holt! Rturvations, Shiu ChoVJ 
Temple 0/500 Gtt/ii, Canton 
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u ChoVJ Harbor 

and as it had been handled four times in transit, considerable 
damage had resulted. 

To make matters more complicated, the white ants had 
eaten into the cases and the oak cabinets were little more 
than shells. White ants or "ahn hi" as they are called, are 
the "wouf-hongs" of China. The Chinese will seriously tell 
you that the little insects will cheerfully eat anything that 
they come to, including lead and gold and silver. 

Needless to say we did not try the experiment, but rigged 
up a cyanide room and made short work of them. The ship's 
fumigating method was entirely new to the natives, for they 
knew of no way to,rid themselves of the pests other than fire 
and kerosene; the former of course could not be considered 
while the latter is not effective. 

Many of the Chinese believe that the white ants are caused 
by the moisture in the air, and will affirm that there is no 
other possible way in which the ants can get a start. At 
times one is tempted to believe them. The high humidity is 
capable of bringing on all sorts of calamities to electrical 
machinery. It was next to impossible to keep the magnetos 
in operation on the aeroplanes, while the damage caused by 
the moisture was disastrous to the coils, transformers, and 
condensers of the radio sets. 

The woodwork had also suffered from the moisture. It 
did not seem to affect the le'ngth of the board, but the width 
was increased nearly a half inch in each foot. In the winter 
months this same board will shrink: back: to normal, so that 
it does no good to make the board to size. The solution is 
teak wood cabinets, which are cot so suscrptible to moisture. 

Chintu Sttam Shovel 
On tht Way to Marktt , 
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The entire shipment had been there for five months or 
more subject to this moisture, and the high voltage generators 
were in no condition to deliver the 1500 volts required. 
Each piece that would require this treatment was baked at 
180°F in an oven, rigged up temporarily, before being tested. 

One of the Genco light sets and a set of storage batteries 
was set up, men were taught to run it and the testing was 
started. The results were discouraging, but we managed to 
sort out enough pieces to carryon, thinking to repair the rest 
at a later date. Three men were afterwards kept busy for 
a period of two months in repairing storage battery plates 
alone and a lot of the apparatus could not be salvaged at all. 

The first three stations were put up in Canton, a 1 k:w. at 
CN's old site, and the other two 100 watt stations at a dis
tance of three and twelve miles respectively. 

We were now ready to commence the work on some of the 
outlying stations. Shiu Hing, 60 miles up the West River 
being the next on our plan, arrangements were made for ~ 
"l!ghter" or large cargo boat and the lighting generator, trans
mitter, power panel, receiver, motor generator set, and other 
material was loaded on by coolies. The masts were to be 
towed astern. 

Three days later (time is no object in China) we were 
able to pull the diplomatic strings and cut the necessary red 
tape to get a steamboat to tow us liP the river. 

T HE trip up the West River is beautiful at any time of 
the year; through a rich delta country, the greenest of 
green rice fields, well tilled, with never the sign of a 

weed, quaint "dobe" houses with straw thatched roofs, pic
turesque river temples, sampans (boats) and lily ponds. 
Nothing is raised in China to which is not attached a food 
value and lilies are no exception; the lotus lily has an edible 
seed similar to pease but richer, and the root is something 
like the potato. They call it the poor man's potato. 

About forty miles of this and we left the sluggish waters 
of the delta region and came into the more swiftly running 
part of the river where the mountains start. The Shiu Hing 
gorges, where the river is forced to pass between two moun
tains by an ancient landslide, was passed and soon after the 
boat was anchored "long the river bank at Shiu Hing. 

The rain had suddenly decided to come down in torrents 
C otlt'tlUla Otl poge j8 

Ctltltial Ctntri/ugal Pump 
Rapid Locomotion in China 



14 RADIO for APRIL, 1922 

The C. W. Manual 
Fourt'A In8tanment 

By J. B. Dow. EnaigD U. S. N. 
Tlte De'~1l and COUtructiOIl of a 10 Watt C. W. T ralllmitur. I. C. W. T ran.mitter aad Pltone Set U.ia. Direct Carrcat 

I Nconformity with the policy adopted in the preceding 
chapter of stating the conditions affecting the design 
and construction of apparatus under consideration, the 

following statements are made with reference to the subject 
matter: 

1. A Hartley oscillating circuit wherein two 5 watt tubes 
are employed as oscillators, will be used in conjunction with 
the Heising system of modulation employing two similar 
tubes as modulators. 

2. With a small antenna, the apparatus must function at 
frequencies corresponding to wavelengths between 200 and 
375 meters. 

3. The various integral pieces of apparatus, except the 
radiating system, sources of power supply and attendant 
filter and rectifier systems must be so mounted as to comprise 
a complete unit. 

Fig. ]0. Front PiA» of 10-W att P"o,,~ Sd. 

4. An efficient self contained switching arrangement must 
be provided in order that the operator may transmit signals 
of any of the following characteristics at will: viz, C. W., 
I. C. W., and phone. 

5. Efficiency in operation combined with ruggedness in con
struction will be considered as of paramount importance. 

Figs. 30, 31, and 32 show three views of the completed 
apparatus. Fig. 33 is a schematic diagram of the circuit. 
It will be observed by reference to the figures that much of 
the apparatus was obtained from the market; for example, 
the indicating instruments, filament rheostats, receptacles, 
modulation transformer, choice coils, and switches. The con
structor will do well in following this practice, since, in 
most cases, it will be the more economical. However, full 
constructional details will be found elsewhere in the manual 
for much of the above mentioned apparatus. 

In the construction of this unit, recourse will be given 
first to apparatus comprising the basic electrical parts of the 
circuit--since the arrangement of these parts in the circuit 
depends to a great extent upon the cOristructor's adherence 
to the specifications given. In most cases, considerable tol
erance is allowed. 

The details of the condenser inserted in the circuit be
tween the plate and coupling tap on the variable inductance 
are shown in Fig. 34. As will be seen by reference to this 
figure, the condenser is merely an ordinary mica dielectric 
device having a capacity of approximately 0.01 micro-farad. 
It is mounted as in Fig. 32 upon the inside surface of the 
backboard under the oscillator tube sub-panel. 

The radio-frequency choke coil shown in the same figure 
consists of a 250 turn honeycomb mounted upon the bracket 
which is detailed in Fig. 35. 

Fig. J3. Diagram 01 IO-W att P"on~ Sit. 

14r1~----- s"~-----"I 
Fig. 31. Dltails 01 Condt7Jltr in Circuit B~kuu" PltIIt 

li"g Ta1. Ca1arit" om mI., 50 ,iuu co"" foil 1.75 II 
b,lwu" 51 ,iuu 5 mil rub, mica 2 % 1.5 i". 

The mounting "for the modulation transformer and radio
frequency choke coil is shown in Fig. 31. Complete details 
for the construction of the modulation transformer" are given 
in Fig. 26. If the reader desires to construct an audio fre
quency choke to take the place of the one shown in Fig.31, 
he may do so by following the details of Fig. 29 (see Marett 
RADIO). 

The attention of the reader will now be turned to the grid 
circuit in Fig. 33. It will be observed that this is a branched 
circuit consisting of three small capacities and two large re
sistances. The individual grid condensers should have I 

capacity of approximately 0.0005 micro-farad, and should be 
shunted by a suitable grid leak resistance. For Western 
Electric Co. oxide-coated filament tubes, this resistance should" 
have a value of about 10,000 ohms. Some manufactuteB 
recommend that with their tubes, the capacity-grid-Ieak
resistance system comprise a resistance of 5000 ohms in c0n
junction with a capacity of 0.002 micro-farad. 
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Three sheets of copper foil 2 by 3 inches separated with 
thin mica may be used with the grid leak shown in Fig. 27 
for each of the oscillator tubes of Fig. 33. 

The third condenser in this system is one of similar con
struction. By manipulating the upper left hand switch of 
Fig. 30, a small telegraph key is shunted across this condenser 
for the transmission of C. W. signals. When thrown to the 
opposite side, this switch inserts the key in the buzzer circuit 
for the transmission of 1. C. W. signals. In this latter position, 
the two disengaged switch points must be short-circuited to 
cut. the key condenser out of circuit. It may be well to point 
out here that the resistance of the key condenser, as measured 
by means of a megger, should be infinity. If this resistance 
is of any finite value, in all probability the circuit will oscillate 
with the key in the released position. A leaky key will often 
cause the same trouble. This condenser, as well as the grid 
condensers and leaks, are mounted atop the upper horizontal 
panel of Fig. 32. 

Two 20 ohm rheostats and one 7 ohm rheostat serve to 
control the modulator and oscillator filaments and the buzzer, 
respectively. An added refinement, though an unnecesssary 
one if good tubes are used, would be the introduction of a 
separate rheostat for each filament. 

Fig. 31. Right Profile of 10-Walt Set, Showing Location of Modu
lation TrlUUJormer and Audio-Frequency Choke Coil. Note location 
oj Key Co.de.ur Under Lower Sub-panel. 

1$ t ~ ~ TF"¥£lj ~ ~ 4' ,~ ~ ... ~ 
~t:..:_qt:-___ ._-Jii~1W1 1+ 1 1 1 1.1 _14 IW. _ AU 11«11 'tilt a-az 

aoUW.l 
Fig. 35. Dime.lionl 01 Braclut for Mounting 1I0neycomb Coil. 
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The variable inductance, which is supported between the 
upper and lower sub-panels of Fig. 31, consists of a Bakelite 
tube (see Fig. 36 for details) 9 in. long and 5 in. in diameter. 
It is threaded for 8 in. of its length, leaving a 0 in. margin 
on each end and wound with 48 turns of 10 by ~o. 30 
enamel insulated wire twisted three cord. A slightly better 
design of Litz for use with alternating currents of the fre
quencies corresponding to wavelengths between 200 and 375 
meters, could be developed with No. 38 enameled wire. The 
increased difficulties resulting from the use of such small 
wire, particularly in regard to making the taps, soldering, etc., 
would not warrant its use, however. Taps should be pro
vided as indicated in the accompanying table. In making 
connections to this type of conductor, considerable time and 
care is required. 

The small brass lugs shown in Fig. 36 should be soldered 
to the Litz in the following manner as the respective turns 
are wound upon the tube: Clamp a small electric soldering 
iron between the jaws of a bench vise to steady same. The 
iron should be previously tinned in order to hold a small 
globule of solder on the flat part of the point. Immerse the 

Fig. 12. L,ft Profil, of IO-Wall Set, Showing Location 01 Radio
Frequency Choke Coil and Plate Seritl Condenur. 

Fig. 36. 
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conductor in this hot solder at the point to be tapped, adding 
solder if necessary. Holding the wire in this position, scrape 
carefully with a sharp !cnife. The enamel, now softened and 
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partially charred by the heat, will float to the surface of the 
globule and can be removed with ease. Using a small piece 
of solid wire solder as an instrument, apply a small amount 
of good anti-corrosive soldering paste to the heated section 
of the conductor, and, if same is properly cleaned as sug
gested above, the whole should become a solid mass at this 

, 
II 

DIiIi.L "Nil TAP 
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I1AIfE 2 

~-------~i'------~ 
Fig. 38b. Lalout oj Sub-pantl 
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Radio Broadcasting Stations of the United States 
First District 

WGI-American Radio & Research 
Corporation, Medford Hillside, 
Mass. 8 p. m. daily; sermon and 
sacred music Sunday. Babson 
business report, Liberty Bond 
quotations and popular music 
Monday; bedtime story for chil
dren Tuesdar and Thursday; 
radio talks Fnday; popular music 
and lecture every night. 

A "'trica" Radio 
. RtUlUch Corp. 

StGli." at 
Mtdlord Hillside, 

Mass. 

/ 

, 
1 

1 

/ 
I 

1 
I . 

/ 
I 

, \ 
I \ 

! . 

WGB-C. D. Tuska Co., Hartford, 
Conn. 425 meters; concerts on 
Tuesday, Thursday and Saturday 
evenings. 

WBZ-Westinghouse Electric & 
Mfg. Co., Springfield, Mass. Mu
sic and news 8:00 p. m. Monday, 
Wednesday and Friday; church 
service Sunday, 7:00 p. m. 

Second District 
WNO-Wireless Telephone Co. of 

Hudson County, 997 Bergen Ave., 
Jersey City, N. J. 

WDT -Ship Owners' Radio Serv
ice, ~ Washington St., New York 
City. 

WDY -Radio Corporation of Amer
ica, Roselle Park, N. J. Closed; 
to be replaced by large station lo
cated in New York City. 

WJZ-Westinghouse Elec. & Mfg. 
Co.,95 Orange St., Newark, N. J. 
Daily except Sunday; music every 
hour from 11 a. m. to 6 p. m. on 
the hour; weather, 11:00 a. m., 
12:00 m., 5:00 and 10 :01 p. m.; 
shipping news, 2 :05 p. m. (except 
Saturday); agricultural reports, 
12:00 m. and 6:00 p. m.; Children's 
Hour, Tuesday at 7:00 p. m.~ Ar
lington time daily at 9 :52 p. m.; 
music on Tuesday, Thursday, Sat
urday and Sunday, 8:20 p. m. un
til 10:00 p. m.; Radio Chapel, Sun
day 3:00 p. m. 

From this list anyone may tuDe 
his receivinc set to receive the 
news, concerti, lecturea and ser
mona that are "on the air" tbrouch
out the c 0 un try. Correctiona, 
cbancea and additions will be pub
lished hereafter. Ualeu othenriae 
noted, broadcastinc is on 360 
meters. 

WGY -General Electric Co., 1 
River Road, Schenectady, N. Y. 

Union College-Schenectady, N. Y. 
Music at irregular intervals. 

Fourth District 
4CD-Carter Electric Co., Atlanta, 

Ga. Sunday, Tuesday and Thurs
day, 7.30 to 8:00 p. m.; music and 
news services. 

Fifth District 
WGH-Montgomery Light & Pow

er Co., 111 Dexter Ave., Mon t
gomery, Ala. Daily 11 :05 a. m. 
and 5 :05 p. m., weather forecasts; 
Sunday, 8 :30-9 :30, address or ser
mon and sacred music; Tuesday, 
Thursday and Saturday, 8:30-9:30 
p. m., educational matters, farm 
bulleti!ls, crop statistics, stock 
quotations and concert. 

WRR-Police and Fire Signal De
partment, 2012 Main St., Dallas, 
Texas. 7:00 p. m., daily police 
bulletin, weather and sports; 8:30-
9:00, music; Sunday, 11:00 a. m. 
and 7 :30 p. m., church service. 

Radio Equipment Co.,Dallas, Texas. 
University of Texas, Austin, Texas. 

Schedule to be announced later. 
"Texas Radio Market News Serv-
ice." . 

Roswell Gas & Electric Co., Roswell, 
New Mexico. 

Sixth District 
KZY-Atlantic-Pacific Radio Sup

plies Co., Rock Ridge, Oakland, 
Calif. Daily, except Sunday, 3:30-
4 :30 p. m., concert; 6 :45-7 :00 
p. m., press ; Sunday, 11:00 a. m. 
to 12:15 p. m., sermon and sacred 
music; 3 :00 to 4 :00 p. m., concert; 
Wednesday, 7 :30-8:15 p. m., con
cert; Saturday, 8:15-9:00 p. m., 
concert. 

KDN-Leo J. Meyberg Co., Fair
mont Hotel, San Francisco. Daily, 
except Sunday, 4 :30-5 :30, mar
kets, press and concert; 7 :00-7 :15, 
financial and weather; Sunday, 
10 :00-11:00 a. m., concert; Mon-
day, 8:30-9:00, concert; Thurs
day, 7 :30-8 :30, concert. 

KZC-Western Radio Electric Co., 
Kinema Theatre, Los Angeles, 
Calif. Daily, except Sunday, 5 ~ 

5 :30 p. m., press; Tuesday, 
Wednesday and Friday, music. 

KZM-Western Wireless School, 
Hotel Oakland, Oakland, Calif. 
Daily except Sunday, 7 :15-7 :30 p. 
m., sports and foreign news; Tues
day, 7:J0..8 :15 p. m., concert, Fri
day, 8 :15-9:00 p. m., concert. 

KLP-Colin B. Kennedy Co., Los 
Altos, Calif. Sunday, 4:00-5:00 
p. m., concert; Monday, 7:30-8 :30 
p. m., Industrial News and con
cert; Thursday, 8 :30-9:00 p. m., 
concert. 

KGC-Electric Lighting Supply 
Co., 5118 Harold Way, HoUy
wood, Calif. Monday and Friday'. 
7 :30-8 :30, concert. 

KYJ-Leo J. Meyberg Co., Ham
burger's Department Store, Los 
Angeles, Calif. Daily, except Sun
day, 4 :00-5:00 p. m., Monday, 
Thursday and Saturday, 8:00-
9:00 p. m., concert, weather, mar
ket and general news. 

KWG - Portable Wireless Tele
phone Co., Stockton, Calif. Daily, 
except Sunday, . 4 :00-5:00 p. In., 
press and markets; Sunday, 2:00-
3:00 p. m., concert; Tuesday and 
Friday, 8:00-9:00 p. m., concert. 

KJQ-C. O. GOuld, 615 E. Main St., 
. Stockton, Calif. Wednesday, 7 :00-
8:00 p. m., concert. 

KVQ-J. C. Hobrecht, Sacramento 
. Bee, Sacramento, Calif. Daily, 

except Sunday, 5:30-6:30 p. m., 
press and concert; Wednesday 
and Saturday, 8 :00-9:00, concert. 

KJJ-The Radio Shop, Sunnyvale, 
Calif. Tuesday, 8:15-9:00 p. m., 
concert; Friday, 7:30-8:15 p. m. 

KQW-Herrold Laboratories, . 425 
So. First St., San Jose, Calif. Sun
day, 5:00-6:00 p. m., concert; 
Wednesday, 8:15-9:00 p. m., con~ 
cert. 

6XAM-Warner Bros., Oakland, 
Calif. Sunday, Tuesday and Fri
day, 12:15-1:00 p .. m., concert; 
Saturday, 7 :30-8 :15 .p. m., con
cert. 

AGI-Signal Corps, Presidio, San 
Francisco. Sunday, 7 :00-9:00 p.m., 
concert and instruction. 

KFU-Precision S hop, Gridley, 
Calif. Sunday, 3:00-4:00 p. m., 
concert; Monday and Thursday, 
8 :00-9:00 p. m., concert. 

Maxwell Electric Co., Hotel Clare
mont, Berkeley, Calif. Sunday, 
1 :00-2:00 p. m. and 6:00-7 :00 p. m., 
concert. 

DDV-Noble Electric Works, Mon
terey, Calif. No schedule yet as
signed. 

KUO-Examiner, San Francisco. 
No schedule yet assigned. 

C all,i, .. "d all pall' $6 



16 RADIO for APRIL, 1922 

Construction and Operation of a Crystal-Detector 
Radio Recei~ing Equipment 

(PI'.,are.i by the U. s. Bu .. " of Sta.dark at the req_t of the State. Rclati. •• Surica of til. U. S. DcpvtlDcat of Afr!C'IlINrc 

T HIS article tells how to construct 
the entire receiving station, includ

ing antenna as well as a crystal-detector 
receiving set. This station will enable 
one to hear the messages sent from 
medium - power transmitting stations 
within an area about the size of a large 
city, and to hear high-power stations 
within 50 miles, provided the waves used 
by those stations have wave frequencies 
between 500 and 1500 kilocycles per 
lIecond (i. e., wave lengths between 600 
and 200 meters). Much greater dis
tances, are often covered, especially at 
night. If a person constructs the coil 
and other parts as indicated, the total 
cost of this set 'can be kept down to about 
$6.00. If, however, a specially efficient 
outfit is'desired, the cost may be about 
$1,5.00. 

ESSENTIAL PARTS OF RECEIVING STATION 

There are bve essential parts: the an
tenna, lightning switch, ground connec
tions, receiving set, and phone. The re
ceived signals come into the receiving set 
through the antenna and ground con
nection. In the receiving set they are 
converted into an electric current which 
produces the sound in the "phone." The 
phone is either one or a pair ~f telephone 
receivers worn on the head of the lis
tener. 

The purpose of the lightning switch 
is to protect the receiving set from dam
age by lightning. It is used to connect 
the antenna directly to ground when the 
receiving station is not being used. When 
the antenna and the connection to the 
ground are properly made and the light
ning switch is closed, an antenna acts as 
a lightning rod and is a protection rather 
than a source of danger to the building. 

The principal part of the station is the 
"receiving set." In the set described 
herein it is subdivided into two parts, the 
"tuner" and the "detector," and in more 
complicated sets still other elements are 
added. 

THE ANTENNA, LIGHTNING SWITCH, 
AND GROUND CONNECTIONS 

The antenna is simply a wire sus
pended between two elevated points. 
Wherever there are two buildings, or a 
house and a tree, or two trees with one 
of them very close to the house, it relieves 
one of the need of erecting one or both 
antenna supports. The antenna should 
not be less than 30 feet above the ground 
and its length should be about 75 ft. (See 
Fig. 1.) ' \Vhile, this figu re indicates a 
horizontal antenna, it is not imJ'lOrtant 
that it be strictly horizontal. It is in 

for til. "" of boy, aad firle radio cl1&ba) 

fact desirable to have the far end as high 
as possible. The "lead-in" wire or drop
wire from the antenna itself should run 
as directly as possible to the lightning 
switch. If the position of the adjoining 
buildings or trees is such that the dis
tance between them is greater than about 
85 ft., the antenna can still be held to a 
7S ft. distance between the insulators by 
increasing the length of the piece of rope 
(D) to which the far end of the antenna 
is attached. The rope (H) tieing the 
antenna insulator to the house should 
not be lengthened to overcome this dif
ficulty, because by so doing the antenna 
"lead-in" or drop-wire (J) would be 
lengthened. 

any unglazed porcelain is used as insula
tors, it should be boiled in paraffin the 
same as the wood. Regular antenna in
sulators are advertised on the market, 
but the two improvised types just men
tioned will be satisfactory for an amateur 
receiving antenna. 

F is the antenna about 75 ft. between 
the insulators E and G. The wire may 
be No. 14 or 16 copper wire either bare 
or insulated. The end of the antenna 
farthest from the receiving set may be 
secured to the insulator (E) by any sat
isfactory method, being careful not to 
kink the wire. Draw the other end of 
the antenna wire through the other in
sulator ( G) to a point where the two 

A-~Rf.w f.vt .. -!toP( 
II · ROPf. I - KJlf.w(Yf. 
C - PULLf. Y J - LtAD~" WlRf. 
0- ROPf. .. LIGtm'lINC; ""llc'H 
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r - ,\NTtN"''' M - GROUND P1Pf. 
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Details of Parts.-The parts will be 
mentioned here by reference to the letters 
appearing in Figs. 1 and 2. 

A and I are screw eyes sufficiently 
strong to anchor the antenna at the ends. 

Band H are pieces of rope ~ or 0 
inch in diameter, just long enough to 
allow the antenna to swing clear of the 
two supports. 

D is a piece of ~ or 0 inch rope suf
ficiently long to make the distance be
tween E and G about 75 ft. 

C is a single-block pulley which may 
be used if readily available. 

E and G are two insulators which 
may be constructed of any dry hard 
wood of sufficient strength to withstand 
the strain of the antenna j bloclcs about 
10x2xl0 in. will serve. The holes 
should be drilled as shown in Fig. 1 
sufficiently far from the ends to give 
proper strength. I f wood is used the 
insulators should be boiled in paraffin 
for about 1 hour. If porcelain wiring 
cleats are available they may be substi~ 
tuted instead of the wood insulators. If 

insulators are separated by about 75 ft., 
twist the insulator (G) so as to fonn 
an anchor as shown in Fig. 1. The re
mainder of the antenna wire (]) which 
now constitutes the "lead-in" or drop
wire should be just long enough to reach 
the lightning switch. 

K is the lightning switch. For the 
purpose of a small antenna this switch 
may be the ordinary porcelain-base, 30 
ampere, single-pole double-throw battery 
switch. These switches as ordinarily 
available, have a porcelain base about 1 
by 4 in. The "lead-in" wire (]) is 
attached to this switch at the middle 
J'IOint. The switch blade should always 
be thrown to the lower clip when the 
receiving set is not actuall}' being used 
and to the upper clip when it is desirr.d 
to receive signals. 

L is the ground wire for the light
ning switch; it may be a piece of the 
same size wire as llsed in the antenna, of 
sufficient length to reach from the lower 
clip of the lightning switch (K) to the 
clamp on the ground rod (!\f). 
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M is a piece of iron pipe or rod driven 
3 to 6 ft. into the ground, preferably 
where the ground is moist, and extending 
a sufficient distance above the ground in 
order that the ground clamp may be 
fastened to it. Scrape the rust or paint 
from the pipe before driving in the 
ground. 

N is a wire leading from the upper 
clip of the lightning switch through the 
porcelain tube (0) to the receiving set 
binding post marked "antenna." 

o is a porcelain tube of sufficient 
length to reach through the window cas
ing or wall. This tube should be 
mounted in the casing or wall so that it 
slopes down toward the outside of the 
building. This is done to keep the rain 
from following the tube through the 
wall to the interior. 

Fig. 2 shows the radio receiving set 
installed in some part of the house. 

P is the receiving set which is de
scribed in detail below. 

N is the wire leading from the "an
tenna" binding post of the receiving set 
through the porcelain tube to the upper 
clip of the lightning switch. This wire, 
as well as the wire shown by Q, should 
be insulated and preferably flexible. A 
piece of ordinary lamp cord might be 
unbraided and serve for these two leads. 

Q is a piece of flexible wire leading 
from the receiving set binding post 
marked "ground" to a water pipe, heat
ing system or some other metallic con
ductor to ground, except M, Fig. 1. If 
there are no water pipes nor radiators 
in the room in which the receiving set 
is located, the wire should be run out 
of doors and connected to a special 
"ground" below the window, which shall 
not be the same as the "ground" for the 
lightning switch. It is essential that for 
the best operation of the receiving set 
this "ground" be of the very best type. 
If the soil near the house is dry it is 

necessary to drive one or !llOre pipes or 
rods sufficiently deep to encounter moist 
earth and connect the ground wire to the 
pipes or rods. This distance will ordi
narily not exceed 6 ft. Where clay soil 
is encountered this distance may be re
duced to 3 ft., while in sandy soil it may 
be increased to 10 ft. If some other 
metallic conductor, such as the casing of 
a drilled well, is not far away from the 
window, it will be a satisfactory 
"ground." 

TUNER, DETECTOR AND PHONE 
The detector and phone will have to 

be purchased. The tuner and certain 
accessories can be made at home. 

Tuner (R, Fig. 3)-This is a piece 
of cardboard or other non-metallic tub
ing with turns of copper wire wound 
around it. The cardboard tubing may be 
an oatmeal box. Its construction is de
scribed in detail below. 
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Crystal Detector . (S, Fig. 3)-The 
construction of a crystal detector may 
be of very simple design and quite satis
factory. The crystal, as it is ordinarily 
purchased, may be unmounted or mount
ed in a little block of metal. For mee 

chanical reasons the mounted type may be 
more satisfactory, but that is of no great 
consequence. It is very important, how
ever, that a very good tested crystal be 
used. It is probable also that a galena 
crystal wiII be more satisfactory to the 
beginner. 

The crystal detector may be made up 
of a tested crystal, three wood screws, 
short piece of copper wire, a ·nail, set
screw type of binding post, and a wood 
knob or cork. The tested crystal is held 
in position on the wood base by thr~ 
brass wood-screws as shown at I, Fig. 3. 
A bare copper wire may be wrapped 
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tightly around the three brass screws for ' 
contact. The assembling of the rest of 
the crystal detector is quite clearly shown 
in Fig. 3. 

Phone (T, Fig. 3}-It is desirable to 
use a pair of telephone receivers con
nected by a head band, usually called a 
double telephone headset. The telephone 
receivers may be any of the standard 
commercial makes having a resistance of 
between 2000 and 3000 ohms. The 
double telephone receivers will cost more 
than all the other parts of the station 
combined, but it is desirable to get them, 
especially if one plans to improve his re
ceiving set later. If one does not care to 
invest in a set of double telephone re
ceivers, a single telephone receiver with a 
head band may be used; it gives results 
somewhat less satisfactory. 

Accessories-Under the heading of ac
cessory equipment may be listed binding 
posts, switch arms, switch contacts, test
buzzer, dry battery, and boards on which 
to mount the complete apparatus. The 
binding posts, switch arms and switch 
contacts may all be purchased from deal
ers who handle such goods or they may 
be quite readily improvised at home. 
There is nothing peculiar about the pieces 
of wood on which the equipment is 
mounted. They may be obtained from 
a dry packing-box and covered with par
affin to keep out moisture. 

DETAILS OF CONSTRUCTION 

The following is a detailed descrip
tion of the method of winding the coil, 
construction of the wood panels, and 
mounting and wiring the apparatus: 

Tuner-See R, Fig. 3. Having sup
plied oneself with a piece of cardboard 
tubing 4 in. in diameter and about ~ 
pound of No. 24 (or No. 26) double 
cotton covered copper wire, one is ready 
to start the winding of the tuner. Punch 
two holes in the tube about ~ in. from 
one end as shown at 2 on Fig. 3. Weave 
the wire through these holes in such a 
way that the end of the wire will be 
quite finnly anchored, leaving about 12 
inches of the wire free for connections. 
Start with the remainder of the wire to 
wrap the several turns in a single layer 
about the tube, tightly and closely to
gether. After 10 complete turns have 
been wound on the tube hold those turns 
snugly while a tap is being taken off. 
This tap is made by making a 6 in. loop 
of the wire and twisting it together at 
such a place that it will be slightly stag
gered from the first tap. This method 
of taking off taps is shown quite clearly 
at U, Fig. 3. Proceed in this manner 
until 7 twisted taps have been taken off 
at every 10 turns. After these first 70 
turns have been wound on the tube then 
take off a 6 in. twisted tap for every 
succeeding single turn until 10 additional 
turns have been wound on the tube. 
After winding the last turn of wire 
anchor the end by weaving it through 

two holes pUAChed in the tube much as 
was done at the start, leaving about 12 
in. of wire free for connecting. It is 
to be understood that each of the 18 
taps is slightly staggered from the one 
just above, so that the several taps will 
not be bunched along one line on the 
cardboard tube. See Fig. 3. It would 
be advisable, after winding the tuner as 
just described, to dip the tuner in hot 
paraffin. This will help to exclude 
moisture. 

Upright Panel and Base - Having 
completed the tuner to this point, set it 
aside and construct the upright panel 
shown in Fig. 4. This panel may be a 
piece of wood approximately ~ in. thick. 
The position of the several holes for the 
binding posts, switch arms and switch 
contacts may first be laid out and drilled. 

The "antenna" and "ground" binding 
posts may be ordinary }i in. brass bolts 
of sufficient length and supplied with 
three nuts and two washers. The first 
nut binds the bolt to the panel, the sec
ond nut holds one of the short pieces of 
stiff wire, while the third nut holds the 
antenna or ground wire as the case may 
be. The switch ann with knob shown 
at V, Fig. 3, may be purchased in the 
assembled fonn or it may be constructed 
from a thin slice cut from a broom handle 
and a bolt of sufficient length equipped 
with four nuts and two washers together 
with a narrow strip of thin brass some
what as shown. The switch contacts 
(W, Fig. 3) may be of the regular type 
furnished for this purpose or they may 
be brass bolts equipped with one nut and 
one washer each or they may even be 
nails driven through the panel with an 
individual tap fastened under the head 
or soldered to the projection of the nail 
through the panel. The switch contacts 
should be just close enough that the 
switch ann will not drop between the 
contacts, but also far enough apart that 
the switch ann can be set so as to touch 
only one contact at a time. 

Til: : Jephone binding post should 
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preferably be of the set screw type as 
shown at X, Fig. 3. 

INSTRUCTIONS FOR WlRING 

Having constructed the several parts 
just mentioned and mounted them on the 
wood base, one is ready to connect the 
several taps to the switch contacts and 
attach the other necessary wires. Scrape 
the cotton insulation from the loop ends 
of the sixteen twisted taps as weU as 
from the ends of the two single taps 
coming from the first and last turns. 
Fasten the bare ends of these wires to 
the proper switch contacts as shown by 
the corresponding numbers in Fig. 3. 
One should be careful not to cut or break 
any of the looped taps. I t would be 
preferable to fasten the connecting wires 
to the switch contacts by binding them 

between the washer and the nut as shown 
at 3, Fig. 3. 'A wire is run from the 
back: of the binding post marked 
"ground" (Fig. 3) to the back: of the 
left-hand switch-ann bolt (Y), thence 
to underneath the left-hand binding post 
marked "phones." A wire is then run 
from underneath the right-hand binding 
post marked "phones" to underneath the 
binding post (4, Fig. 3), which forms a 
part of the crystal detector. A piece of 
No. 24 bare copper wire about 2~ in. 
long, one end of which is twisted tightly 
around the nail (the nail passing through 
binding post 4), the other end of which 
rests gently by its own weight on the 
crystal (1). The bare copper wire which 
was wrapped tightly around the three 
brass wood-screws holding the crystal in 
place is lead to and fastened at the rear 
of the right-hand switch ann bolt (v), 
thence to the upper left-hand binding 
post marked "antenna." As much as 
possible of this wiring is shown in Fig. 3. 

DIRECTIONS FOR OPERATING 

After all the parts of this crystal-de
tector radio receiving set have been con
structed and assembled the first essential 
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THE INTERMEDIATE 
CIRCUIT 

By HUGH R. SPJW)() 

T HE present crowded condition of 
the ether on short wavelengths, 

especially on 200 meters and on the 
radiophone concert wave, has forced the 
writer to make numerous experiments 
in the attempt to eliminate, or at least 
greatly decrease, the interference en
countered. 

In order that others may benefit 
through the results of these experiments, 
this as well as other papers have been 
written. One of the first successful cir
cuits discovered, or rather, unearthed 
from ancient history, was the interme
diate tuning circuit. This circuit was 
used in the early days of radio by the 
British Marconi Company in their mag
netic detector receivers, but was finally 
discarded because of its inefficiency when 
used with magnetic or crystal detectors; 
the trouble lying in the fact that the in
creased selectivity offered, was offset by 
the loss in signal strength, which could 

Til, J.1"m,tiiau CircII;1 

not be afforded in those early days of 
low power transmitters and insensitive 
detectors. However, the vacuum tube 
detector and its N stage amplifier has 
brought back the possibility of this cir
cuit. 

The circuit consists essentially of ap 
antenna tuning circuit composed of the 
primary of a variocoupler L in series 
with a tuning condenser C; an inter
mediate circuit of extremely low resist
ance composing secondary Lu second pri
mary L, and variable condenser C1 in 
series; and a standard regenerative re
ceiver,secondary L. and grid variometer. 

The selectivity of the circuit depends 
primarily upon the intermediate circuit 
Lit C u Lt. The main requisite in this 
intermediate circuit is low resistance, 
and without this essential it is of little 
advantage. The secondary LI and pri
mary L t should be wound with small 
copper tubing having as thin a wall as 
is possible to obtain. Should it be im
possible to obtain copper tubing, No. 10 
copper wire can be substituted. The 
variable condenser should have a maxi
mum' capacity not exceeding .0005 mf. 
and must have low resistance. Coto-

Coil, or General Radio Company's type 
No. 182 condensers are recommended. 
The dimensions of the coils are depend
ent upon the wavelength range desired. 

To adjust the circuit for an incoming 
signal, the antenna circuit is first tuned 
to approximately the wavelength of the 
transmitting station and with the coup
ling between antenna and intermediate 
circuit, and intermediate circuit and sec
ondary fairly close, the intermediate cir
cuit is adjusted to resonance with the 
antenna. The secondary or tube cir
cuit is now adjusted for maximum sig
nal strength. When all these adjust
ments have been made, loosen the coup
ling between the various circuits slowly, 
retumipg for resonance for each change 
in coupling. The coupling should be 
made as loose as is consistent with good 
signal strength. I t will now be found 
that a fractional part of a degree on 
the intermediate condenser will com
pletely erase the signal, and interference 
from stations only a few meters off of 
the working wave will be greatly de
creased. 

It is extremely important that no en
ergy from the antenna circuit be coupled 
directly into the tube circuit. This is pos
sible if the two coupling coils are in close 
proximity unless thoroughly shielded. It 
is advisable to separate the two couplers 
several feet and arrange the coils so 
they are at right angle::. To test for 
any direct coupling effects, tune all cir
cuits to resonance with some station that 
is transmitting a loud signal. Keeping 
all adjustments as made, open the inter
mediate circuit completely by removing 
some connecting wire. If the signal is 
still heard, energy is being transferred 
directly to the tube circuit and good 
selectivity cannot be secured. It will be 
necessary to further increase the distance 
between the couplers or rearrange their 
position until no signal is heard in the 
telephones. This test should be made 
with full amplification. 

When all adjustments of coils have 
been made as outlined, the circuit will 
give great selectivity and, in many in
stances, louder and clearer signals than 
the single coupled receiver. Due to its 
extreme selectivity, the operator may 
have some difficulty in finding a certain 
station, but his efforts will be we)) re
paid by the freedom from interference. 

This intermediate circuit can also be 
calibrated and used as a receiving wave 
meter for checking the wavelengths of 
transmitting stations. A very accurate 
wavelength check can be made if the 
coupling is kept sufficiently loose to pre
vent any reaction between circuits. Ac
curacies within one-half of one per cent 
are possible on weak signals and one
tenth of one per cent on strong signals. 

In conclusion, the writer wisher to 
imbed one fact: Tlu int~rm~diQt~ cir
cuit must b~ of ~xtr~m~ly low r~s;st(lnu 
to b~ ~fJectiv~. 
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ELIMINATING THE GRID 
BATTERY 

By HUGH R. SPIlADO 

I N all radiophone transmitter circuits 
using the Heising constant current 

system of modulating the oscillator tube 
output, a negative grid potential is re
quired on the grid of the modulator tube. 
This grid potential, or grid biasing as it 
is called, is the most important adjust
ment on a radiophone transmitter and, 
when overlooked, is the cause of most 
of the distortion in transmitting speech. 

Practically every schematic drawing of 
a Heising modulator shows a battery of 
dry cells in the modulator grid circuit to 
maintain the necessary negative potential. 
As a result, the experimenter uses dry 
cells; which in time become inoperative 
and noisy, causing all sorts of queer 
noises to be transmitted. 

Fig. I shows a circuit by means of 
which the battery of dry cells can be 
dispensed with and a far more constant 
and automatic Wid potential maintained. 
For simplicity, only the modulator tube 
connections are shown in the figure. P 
and S are the primary and secondary re
spectively of the modulation transformer. 

"~""HINT + »0 -
$_"11.)' Vo~7S 

Cirt:tlit lor Eliminating tIlt Grid Batl",. 

R is a variable resistance of sufficient ca
pacity to carry the combined oscillator 
and modulator plate currents without ex
cessive heating. This resistance is con
nected io series with the negative high 
voltage lead to the tube filaments and 
carries the total plate current of the 
oscillator and modulator tubes. 

Any current passing through this re
sistance will cause a certain' potential drop 
across its terminals, and it is this poten
tial drop that we will use as a negative 
bias for the modulator grid. 

Assuming that we are using two 5 watt 
Radiotrons, one as an oscillator and one 
as a modulator and also assuming that 
the proper grid potential for these tubes 
is negative twenty volts, we will find bv 
Ohms Law that, with a combined plat~ 
current to both tubes of 100 miIIiam
peres, the potential drop across a resist
ance of 200 ohms will be 20 volts. 

Where 
1=.1 ampere 
E=20 volts 

E 20 
R=Y=T ~200 ohms 

, As this resistance is in series with the 
negative lead to the filament, the grid 
of the modulator will consequently be 

C,,"/i"y,d "II '''(' 14 
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Scratch·i Starts Business Careering 

To Editor "RADIO"· (which amplifies 
its ~rcolation in high-stepping fash
ion) : 

DEAREST SIR: 

You will be quite glad, maybe so, to 
be inform that my Cousin Scratchi have 
obtained for himself new radio position 
and are again very joyously in synchrony 
with all mealtimes. He have now be
come g~acious dispenser of knobs, dials 
and binding posts for wireless retailer 
who require: only .experts of supreme 
type. He extend to me permit to visit 
him and inspect the high-value stoclcup 
in showoff cases. I do so and while my 
cousin are giving lucid lecture to lady 
with little boy on oppositeness of vacuum 
bulb from rayolite crystals, I regard 
among the glassy shelves for some up-to
the-moment send and receive equippings, 
but fail to expose any such. Instead of 
these I gaze in upon some E. I. Co.'s 
model one slip coil tuners, and also many 
ancient audion detecting panels which 
are large and awkward as operator's 
trunk. \Vhen Scratchi discover that lady 
and little boy are even dumber than ap
pearance, he supply hasty excusing and 
tell them come along again any time-
not matter when, and he then explode to 
me how he propound to become great 
plute in radio gameplay. 

"Are not some brains necessity to be
come that way?" I ask to find out. 

"Those which I possess are very suf
ficient for purpose," he make rapid give
back to me. "Since I attain to touch up 
large groups of radio-buying public 
through generous square inch messages 
in truthful part of 'RADIO'." 

"Mightbe then you have obtained 
learned degree from corresponding uni
versity for high paying adwriting ex
perts?" I accuse him. 

"Assuredly not," response of Cousin 
Scratchi, "as new system which 1 devolve 
are mostly composed of prize contesting 
and donating free souvenir objects for 
each cash sum which customer forward. 
For instant, with every A. P. A. tube, 
which are most sensible known to radi
artist, I shall inclose one Lessgo Tuner, 
which last month at Ketchifcan, Alaska, 
make ten old sea dogs bark out 'Gosh 
ding you r shandigaffs! W ot next!! \ Vot 

By David P. Gibbou 

next!!!' Also with each Half-Ready B 
battery I shall wrap up one Gall Radio 
Delay Machine, which do everything 
which operator should do and have no 
intelligence either." 

"How then," I say, "can you acquire 
difficult cash money when making such 
costly giveaways?" 

"Because I shall also have for selling 
other equippings to go along with these, 
such as half dozen vary condensers, re
sisting coils, storing cells, without which 
donations are silent as Sphinx," he ex
planate. "Yes, silenter than two 
Sphinxes," he add in afterthinlc. 

"What style of contest have you in 
head ?" I wonder at him. 

"With aid of Hon. Man, who know 
something of these, I shall derange new 
one each issue," quote Scratchi. "First 
one will be contest in snappy sending 
and snippy receiving and will be con
fined excludedly to old timer opera
tors. Old timers are those who first 
learn of ships when Von Tirpletz and 
Hon. Hearst are sinking entire Pig's 
Island put-out daily on front page. In 
order to save country old timer made 
confidence talk with Embarcadero ship
candling person who supply him 1st class 
uniform and 1st class license for small 
down payment, and he then take part in 
many warmish engagements in San Pe
dro and Coos Bay sectors. He also accept 
slight bonus while doing so, which are 
much wiser than bearing around many 
tons of communicating wire at front 
with Signalling Core and seeking bonus 
two years after lucky comeback, among 
loud shouts of 'Stick up! Bums!!' and 
so on from reformed profiteers. Special 
prize for this test shall be beautiful ham
mered glass cuspidor of two trip capac
ity." 

"When will this be yanked off ?" I 
depose. 

"Soon as all old timers are on beach 
once again," he quack, "and next prize 
struggle after this will be grand free
for-everybody QRM contest which shall 
be open to all, whether amateurs, pro
fessionals or admiraline operators. This 

event will be pulled over on Mile Rock 
Lighthouse at one minute to noon whis
tle and object are to compose wireless 
bloc against time and weather signals, 
and make foolish listeners still more 
foolish. Prize in this contest will be 
one-way tickets to Russia on first maru 
passing out, for the ten members with 
most solid domes." 

"Are experts from glorious navy in
vite to partake in these premium win
nings?" I rogate. 

"Cannot allow such," moan my cousin, 
"since NPX, NPE and NPW now are 
world champions in long period sleeping 
contest, and can win all such prizes with
out moving fingers." 

"Do business need much of this pep
ping?" I interfere. 

"Mine do," he make spreckely answer, 
"and in few months I shall retire to 
classy bungalow in Burlingame like all 
successful hootchleggers." 

You see then Mr. Editor that my 
Cousin believe that radiogame are now 
beyond well known corner where busi
ness have been turning around for sev
eral past months, and hoping you are the 
same, I remain, 

Your valued reader, 
Hu..oLl Nooo. 

Brui"tll Btfort PltfUUrt 

TIlt troublt is. wlu,Ufltr a gU1 comts H' ailil 
a grtat i"",t"/io". t<utr10"t Ihi"ks lit's d lUll. 



· R A 0 I 0 for APR I L. I 922 
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THE RADIO FACE 
Have YOU a "wireless face?" 
There· has been the "speed face," the 

"motor face" and the "airplane face." 
Now comes the "face" that is acquired 
from listening to a wireless telephone 
concert. It is the face of radio satisfac
tion, with the smile that refuses to come 
off. It is the face of contentment. 

The "wireless face" is the face of the 
future. \Vhen every home shall have a 
wireless telephone in it, and broadcasted 
concerts are as common as debts, the gen
eral expression will be one of continued 
pleasure. If you would be down to date, 
install a wireless set, sit down before your 
mirror, and watch your "wireless face" 
grow. 
THE WAIL OF A WIRELESS 

BUG·S WIFE 
B}, BERNICE M. HARRISON 

SAY, girls. if you think you've a grudge 
against life, just list to this wail from 

a wireless bug's wife. 
I clean up my house, now real spic and 

span, then comes-a cyclone? No, just 
my man. "'hang I goes a bottle on my 
dean kitchen floor. Some acid flies out 
and runs through the door. It rambles 
along 'neath the pretty new rug, while 
I stand and bless (?) my radio bug. 

He looks so abuSed that I have to let 
up, and to hug me, he drops some lead 
on a cup. To cheer me he tells of a 
wonderful plan, "to cut out short circuits 
in any ash pan." 

\Vhen he's out late at nights, "at other 
bugs' homes," he tells me he's beeQ "to 
sift out some ohms." 

He's forever at changing his station 
around. \Ve sleep on antennae and cook 
on the ground. For breakfast we always, 
to please that big kid, have pancakes be
cause they're baked on a grid. Our milk 
must always go through a condenser, or 
sometimes his language would hardly pass 
censor. 

But then-I half think his mind's not 
quite right, for tell me, I pray, why 
should he bake a light? He's talking so 
much about "controlling jack." When I 
ask who that is, he just turns his bade. 
Then sometimes he talks of "tuning a 
wave." It worries me side to hear that 
bug rave. He· talks of "mounting" on 
some kind of "plug." and "charging a 

battery," and something to "lug." The 
use of such slang, I just can't approve. 
He's got to refonn; or someone will 
mo\'e. He's been "binding posts," and 
he says, "switching points," but 1 can't 
believe he's been "soldering his joints." 

He has a new chum, whom he calls 
"Mike A." Now that may be who is 
leading my dear boy astray. "Resist
ance" he's talking from morning till 
night, and of "choking" someone till I'm 
faintin~ from fright. 

There's wires in the parlor and strung 
through the doors. There's boxes· and 
tables and things on the floors. The 
coal's on the lawn, for the shed's full of 
trash. It's enough to make any wife do 
something rash. 

Oh girls I If you think you'd like 
married life, consider the wail of a wire
less bug's wife. 

THE D.X. BRINGER-IN 
.J n II /I-W Qf)~ Ru~ro~r 

By STUART A. HENDRICK, 2BJG 
HEREWITH are pictures and dia-

grams of a receiver that will re
generate, oscillate and detect up to 30,-
000 meters, bringing in arcs from all 
over the world on detector tube alone. 
It has no dead-end losses as the long 
wave part is disconnected from the rest 
of the circuit while not in use. Signals 
will not fade after removing hand from 
knob. No shielding is necessary. No 
switches or contacts are necessary over the 
entire range. It is easily tuned, having 
but one wavelength control, one vernier 
and a regenerative control. 

The picture of the rear of the set 
shows a variometer and a coil on the 
side of it. This coil contains the fixed 
primary and secondary windings. It is 
3 in. in diameter and 4 in. long. The 
secondary nearest the variometer has 50 
turns of No. 18 wire, D. C. C .• and the 
primary has 20 turns of No. 18 D. C. C. 
wire ~ in. away from the secondary 
wound upon the same tube. This coil 
is the secret of the sharp tuning and 
regeneration. 

Two variable condensers are used to 
tune these coils, a .001 mfd. across the 
secondary, and a .0015 mfd. either in 
shunt or series with the primary. The 
secondary condenser tunes extremely 
sharp and the primary condenser is used 

Fro"t a"d Rear l'iIW 01 S~t 
as the vernier. The variometer controls 
the regeneration. 

This makes a fine short wave set, 
which is the equal of any on the market 
today, and does away with the hard 
tuning of the ordinary two-variometer 
set. The wavelength may be calibrated 
directly upon the secondary condenser 
scale. 

ft· ~-_.. : ==~ 
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Circvit Du.,ram 
To get the long waves, the set should 

be .Ioaded with honeycomb or similar 
coils in the primary, secondary and plate 
circuits at the place marked X in the 
circuit diagram. These can be movable 
or fixed, but the correct polarity will 
have to be found by experimentation. 
Plugs and jacks or key-switches may be 
used to insert these loading coils in the 
circuit. The grid condenser is rather 
critical, and should be made by clamping 
two copper strips lx~~ in. on each side 
of a piece of .003 (3 mil.) mica. 
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·A 
THB ETHEIl T HERE seems to be a general im-

pression among people who are not 
acquainted with the principles of wire
less communication that the air is the 
medium by which wireless signals are 
transmitted. They hear the received sig
nals as sound and naturally assume that 
the receiving instrument has the faculty 
for picking up sound waves sent out from 
the transmitting station. rh~s is, of 
course, not so. 

·The medium of transmission of wire
less signals is the so-called ether, a "some
thing" which is believed to exist through
out all space. Scientists cannot describe 
it with certainty · nor give definite proof 
of its existence, but they assume that it 
must exist in order to account for the 
phenomena of light, heat and certain 
electrical effects. For instance, we re
ceive light and heat from the sun, a 
distance of some 93,000,000 miles. Now 
those light and heat rays must be car
ried by a medium just as your voice is 
carried by the air. Several hundred miles 
above the surface of the earth there 'is 
no air. Therefore light and heat waves 
from the sun must be carried by some 
other .medium, which is called the ether. 
Observations show that the ether must 
exist between the molecules of all mat
ter, in fact the earth rushing through it 
at a velocity of thousands of miles an 
hour causes no displacement of the ether, 
in other words the ether passes through 
the earth like air through a sieve; fur
ther, that it is of an extremely elastic 
nature, so much so that a disturbance of 
the ether at any point immediately spreads 
out in all directions just as the sound 
waves spread out when a gun is fired. 

Air waves travel about 1100 feet per 
second while ether waves have a velocity 
of about 186,000 miles per second. This 
terrific velocity, which according to the 
Einstein theory is the greatest that can 
be attained in the universe, can be quite 
accurately measured. Light, heat and 
wireless waves are atl forms of ether 
waves. You can create sound waves by 
making a "noise." You can create water 
waves by tossing a stone into water. The 
function of the wireless transmitter is 
to create ether waves and the function of 
the wireless receiver is to detect those · 
ether waves and change them to sound 
waves which can be heard and under
stood. 

. W AVB MOTION 

I F you toss a stone into a pond of water 
a series of waves spread out in all 

directions over its surface. If it is a 
small stone it will generate a series of 
small waves quite near together, while 
a larger stone will set up bigger waves 
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Radio Pritner 
By H. A. Eveleth 

which are not so close together. The 
distance between two successive crests of 
two waves is called the wavelength. In 
the case of these water waves it may be 
a few inches or it may be several feet. 
The larger wave is what you might call 
a higher wave and it is said to have more 
amplitude than the smaller wave. It has 
more energy and can do more work, such 
as lifting a piece of drift wood, because 
it was generated by a larger stone. 

A series of waves in the ether, or wave
train as it is called, is created whenever 
a flow of electricity takes place. The 
particles of which electricity is composed, 
called electrons (the exact nature of 
which is not known) have a "grip" on 
the ether, so to speak, and cause a stress 
or strain to be set up in the ether when
ever a movement of electricity takes 
place. By reason of its great elasticity 
this disturbance in the ether spreads in 
all directions in the form of ether waves, 
with the velocity of light, J 86,000 miles 
per second. The smallest ether disturb
ance, even that caused by the flow of 
current when ringing a bell, sets up ether 
waves which travel to an indefinite dis
tance. Our problem is to improve our 
receiving apparatus rather than our trans
mitting apparatus. Ether waves can be 
sent around the earth with an expendi
ture of little energy. The problem is 
to perfect our apparatus so that it will 
detect waves of extremely small ampli
tude. At present our trans-oceanic sta
tions have to employ hundreds of kilo
watt of power because the receiving ap
paratus will not detect the signals if less 
power is used. 

WAVELENGTH T HE law says that amateur stations 
shall not transmit on a wavelength 

greater than 200 meters. Just what does 
wavelength mean? 

Going back: to our water analogy we 
said that the wavelength is the hori
zontal distance between two successive 
wave crests. So in the case of ether 
waves a wavelength of 200 meters would 
mean that the horizontal distance be
tween two successive crests is 200 meten. 
A meter is a little over 39 inches. 

\Ve said that ether waves have a ve
locity of J 86,000 miles per second. This 
is equal to about 300,000,000 meters per 
second. Remember this is not theory; 
it can be shown by experiment. Since 
the velocity of ether waves is practically 
the same under all conditions if we 
know the wavelength we can tell how 
many waves there are per second, or what 
the rate of vibration is, in other words, 
the frequency. For instance, a wave
length of 300 meters would represent a 
frequency of one million cycles per sec-

ond because 300 million divided by 300 
gives one million. The present practical 
limits of wavelength range for radio 
communication are 150 meters to 20,-
000 meters, which represents a vibration 
range of from two million to 15,000 
per second which would be inaudible. 
The average human ear cannot "hear" 
sound waves below forty nor above 10,-
000 vibl ations per second. So if is ap
parent that "radio-frequencies," as they 
are called, are inaudible. Hence our 
receiving apparatus must reduce the 
radio-frequencies to audio-frequencies, 
so they can be heard, and this is the 
function of the detector in the receiving 
apparatus. The detector rectifies the 
high frequency radio current to an audio 
pulsating direct current which can be 
heard in the receivers. 

All light and heat waves are ether 
waves of extremely short wavelength and 
high frequency. Your eyes detect ether 
light waves and your nerves ether heat 
waves. The different frequencies of ether 
light waves determine the different colors. 
Heat waves consist of 20 trillions to 300 
trillions of vibrations per second; light 
waves 430 trillions to 740 trillions per 
second and ultra-violet and X-rays 870 
trillions to J 500 trillions per second. 

ABSORPTION, REFLECTION, REFRACTION 
AND DIFFRACTION OF ELECTIUC 

WAVES 

CONSIDERABLE energy is absorbed 
from ether waves as they travel 

over the country. Irregular country, that 
is, rough and hilly with forests, absorbs 
more energy than level country. Foliage 
absorbs energy from the advancing wave, 
hence a station located in heavily wooded 
territory can transmit farther during the 
winter months than during the summer 
months. Bear in mind that trees are 
more or less conductive and tend to ab
sorb energy just as aerials do, in fact 
trees have been used as aerials for re
ceiving messages by connecting a wire to 
spikes driven into the tree trunks. Build
ings absorb energy; in fact any object 
.extending into the air and grounded 
tends to rob the ether waves of energy. 
The better conductor the object is the 
more energy it absorbs. 

All soils absorb energy to a certain ex
tent. The greatest distances of com
munication can be accomplished over salt 
water. The absorption over some soils 
is 30 times as great as over salt water • 

Much greater distances can be covered 
at night than during the day. This is 
thought to be due to ionization of the 
higher atmosphere by ultra-violet light 
from the sun, which maJces the air con
ducting and hence absorbs energy. 
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How to Finish Your Cabinet 
By B. H. LindeD. Atmt.a.t Radio Iupector 

TOO much stress cannot be laid 
on the importance of a properly 

finished cabinet in the neat appearance 
of a radio station. Most amateurs do 
not realize this, or otherwise their sta
tions would bear witness to this fact. 
Is it because the pocket book is too slim 
and the lack of knowledge is such that 
the amateur becomes satisfied with al
most anything for a covering of a set 
that justly deserves better? If so, then 
this article will not go amiss. 

When one contemplates the construc
tion of a building, the foundation is of 
the utmost importance and so it is with 
the finishing of a piece of wood. First 
see that all planer marks are removed 
and that a flat, smooth surface is ob
tained by the usual method of scraping 
and sandpapering; always use a block 
when sandpapering, as this insures a flat 
surface, doing away with the possibility 
of having mounds and hollows which 
would show up in a highly finished cab
inet. I t is surprising how polishing the 
surface of an object brings out the de
fects that exist which otherwise might 
hardly be noticeable. 

There are various kinds of stains that 
may be employed for a satisfactory color
ing. Among them are alcohol, oil, tur
pentine and water stains. The alcohol 
and water stains have a tendency to 
raise the grain of the wood so as to 
make finishing more difficult, but on the 
other hand their use results in a clean, 
bright looking completed work. John
son's wood stains are recommended, as 
the writer has obtained some very ex
cellent results with their use. Other
wise, powdered aniline with alcohol may 
be used. As aniline is a coal tar product, 
any solvent derived from coal tar, such 
as benzol, can be used. Aniline and 
water make a very good water stain. 
Umber in its raw state, calcined or burnt 
can be used with either water or oil. 
It is the same with ochre. As umber 
and ochre are of ferruginous clays and 
can be found in various forms and colors, 
they make a very permanent stain when 
used with boiled linseed oil and turpen
tine, also allowing a variety of colors 
when mixed. 

I f it is desired to give gum wood a rich 
golden finish, simply mix sufficient tur
pentine with boiled linseed oil so as to 
make it flow easily and apply to the 
natural wood with a brush. As gum is 
a fine grained wood, the oil, in addition 
to its staining qualities, acts as a splen
did filler, drying very hard. 

Turpentine and lampblack make a 
reasonable as well as excellent stain for 
oak and pine. This combination should 
be applied with a brush and rubbed off 
before dry. The mixture should be 

rather thick, about the consistency of 
priming paint. Various shades may be 
had by the addition of ochre and umber. 

In building up a body to work upon, 
shellac may be used entirely, three coats 
of shellac and a flooding coat of varnish, 
or just varnish alone. If the work must 
be completed in a short time, the first 
method should be employed as shellac 
drys so quickly; it being possible to finish 
a cabinet in one day. When varnish is 
used, three days at least, should be al
lowed. Remember the importance of 
shell acing and, especially, varnishing in 
a warm and dust-proof place, also that' 
the brush to be used should be free from 
dust particles. Extreme care should be 
exercised in sandpapering or steelwool
ing between each application of either 
varnish or shellac. 

After the drying of the final coat, when 
pores of the wood should be entirely 
filled, everything should be ready for 
the last steps to be taken for obtaining 
the lustre and polish which is so much 
desired. There are two means whereby 
this end can be accomplished; one is 
by the use of rottenstone and the other 
by means of French polishing. The for
mer is by far the easier, but sometimes 
the latter is preferred. 

When rottenstone is to be the polish
ing medium, then a felt pad, one-quarter 
inch thick, should be mounted on a hand 
block and used to do the rubbing with. 
Rottenstone and water applied freely 
with plenty of "elbow grease" will ob
tain the desired results. Obviously, 
washing and then dry polishing with a 
clean cloth is necessary after rottenston
ing. A dull gloss finish may be obtained 
by using oil with rottenstone instead of 
water. 

French polishing is a great deal more 
tedious. A rubbing pad must be made 
of a woolen core and a linen covering. 
This pad is partially saturated with al
cohol and a small amount of shellac. 
while a very few drops of raw linseed 
oil are sprinkled on the piece to be fin
ished so as to prevent sticking. Now, 
with a continuous circular movement 
with the pad on the object to be polished, 
the body of shellac or varnish can be 
loosened and moved around gradually so 
as to obtain a very smooth surface, after 
which the pad is allowed to dry out by 
lengthy rubbing when a high polish will 
be obtained. 

In order to French polish properly, 
some practice on material not needed will 
be necessary, as the first attempt usually 
turns out to be a failure. If one learns 
the art of French polishing, scratches, 
watermarks, weather checks, etc .• can be ' 
removed from furniture and the original 
lustre and finish brought back: by just 

using the above mentioned pad, with alco
hol and raw linseed oil, on the old body, 
without any further application. Sim
ilarily, the original lustre may be brought 
back on automobile bodies when the var
nish is still intact. 

TEXAS RADIO MARKET 
NEWS SERVICE 

Plans to install agricultural market 
news for Texas daily by radiophone have 
been completed after a conference be
tween officials of the State Department 
of Agriculture, State Department of 
Markets and Warehouse, the University 
of Texas and the Federal Bureau of 
Markets and Crop Estimates, Washing
ton, D. C. The necessity for a general 
diffusion of reliable information fresh 
from the loom 'is evidenced by a growing 
public desire from all trades and pro
fessions, manifested in the great number 
of constant inquiries and requests received 
daily by state officials for information. 

The plan is to obtain daily market re
ports from the central markets of the 
country through the Kansas City office 
of the United States Bureau of Markets 
and Crop Estimates and from other sec
tions of the country through other agen
cies. The data will be collected by the 
State Department of Agriculture, com
piled by the State Markets and Ware
house Department, and disseminated by 
the University of Texas. The news will 
be broadcasted through the University 
high power radio station each day to the 
various radio receiving stations through
out the state promptly at a given time, 
which time will be announced later. 

I t is thought that this service will be 
of greatest value to farmers, farmers' 
organizations, distributors of farm 
products and commercial organizations, 
but any individual, association or or
ganizations may also receive it free of 
cost by installing a simple radio receiving 
apparatus which can be had at a small , 
cost. 

Texas has many radio clubs, and liter
ally hundreds of radio receiving stations 
fully equipped to receive radiophone mes
sages. It is probable that the Chambers 
of Commerce in each town or city will 
wish to make their organization the radio 
news center for the community by post
ing bulletins and relaying the news by 
telephone to interested parties. I t is con
templated, if possible, to release the news 
from Austin at a time which would seem 
most convenient for the press. 

Geo. Endress, who represented the 
University of Texas in the conference, 
will have charge of the university radio 
station. and J. Austen Hunter has bem 
designated as a joint representative of the 
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• 
Radio Circuits Resistance In 

, I T IS the purpose of this article to ex-
plain to the reader the "hows" and 

"whys" of resistance in circuits oscillating 
at radio frequencies. The effect of re
sistance on the various elements of such 
circuits will be dealt with in such a way 
that the amateur may grasp the import
ance of its proper distribution in such 
circuits. 

The loss of electrical energy due to 
the electronic structure of a conductor 
carrying an electrical current, and de
pending on the proportions and qualities 
of that conductor, may be expressed in 
terms of resistance. Since resistance in 
any circuit represents power loss it is 
desirable to minimize it. This is espe
ciallv true of radio circuits where resist
ance· not alone represents power loss but 
may seriously interfere with the proper 
functioning of that particular circuit. 

Direct currents flowing in a conductor 
are evenly distributed through it, but 
we find that alternating currents of radio 
frequencies have a tendency to flow on 
the surface of the conductor. This "skin 
effect" increases with the frequency and 
at very high frequencies the current 
flows entirely on the surface of the con
ductor. The resistance of conductors 
carrying such currents depends largely on 
the surface condition of the conductor. 
The form that the conductor takes has 
been found. also. to greatly alter the re
sistance. This high frequency resistance 
has been calculated for certain forms of 
conductors and the ratio of d.c. resistance 
to a.c. resistance at various frequencies 
has been determined. 

Copper tubing has been found to offer 
the least resistance to currents of radio 
frequencies and its use in radio circuits 
has met with wide favor. Copper strip 
is also used, but the edge effect presents 
a drawback to its use in certain forms of 
apparatus, especially the oscillation trans
former. 

Stranded wires of a variety of forms 
have been designed to lower the high 
frequency resistance. The use of such 
wire is particularly recommended in the 
construction of inductances of high 
values. 

For a minimum of resistance to high 
frequency currents of large values, a 
conductor composed of paranel strands 
widely separated, has been proposed. Such 
antenna, correctly constructed and de
signed, offer a minimum of ohmic resist
ance and a maximum of radiation sur
'face. 

Considering the radio circuit and re
sistance in general, it may be said that 
aside from the power losses entailed by 
the resistance in the circuit, it also has the 
effect of in~reasing the damping of the 
oscillations taking place in that circuit 
and of lowering the "sharpness of reson-

By CL.arlcs K. FulgL.um 
ance." Increasing the resi;tance in such 
a circuit will cause it to tune "broad," 
all other constants remaining the same. 
Since selectivity is a most desirable fea
ture in the receiving unit, it would be 
well to look to the minimization of the 
resistance in that part of your apparatus. 
In wave meter work the problem of re
sistance should be seriously considered. 
As the resistance will vary with the fre
quency, it is well to calibrate the instru
ment at a number of frequencies, espe
cially if it is to be used as a decremeter. 
This resistance measurement is made by 
the U. S. Bureau of Standards. 

Since the antenna may be considered as 
a simple radio circuit, it is apparent that 
if we want sharp tuning and a "per
sistent" antenna, we should keep the 
ohmic resistance of the system as low as 
possible. 

While considering antennae systems 
an explanation of the term "radiation re
sistance" would not be out of place. 
Since radiation represents power loss we 
may express this loss in terms of resist
ance. Thus "radiation resistance" is 
merely an expression of power loss by 
radiation. It varies inversely as the 
square of the wavelength, and is propor
tional to the square of the current flow
ing at the anti-node of the antenna. 

The effect of resistance on the various 
components of the oscillating circuit is 
very marked. This is especially true of 
the capacity elements of such circuits. 
Serious losses may take place in radio 
circuits due to poor condensers, or con
densers with imperfect connections. 

A perfect condenser when introduced 
in to the radio circuit will not add to 
the resistance of that circuit. Such a con
dition is not re,lized in practice, how
ever. In a resistance the current and 
voltage are in phase with each other, but 
in a condenser the current is 90° out of 
phase with the voltage. 

A condenser placed in a circuit that 
is in oscillation acts as a conductor by 
virtue of its capacity, but if we put a 
condenser that is imperfect, i. e., one that 
introduces resistance into the circuit, in 
such a circuit we will cause serious power 
losses. These losses depend upon the 
resistance caused by the condenser and 
upon the frequency of the oscillations 
occurring in the circuit. 

Should we use a condenser with an 
imperfect dielectric or one with leakage 
between the plates, we would find that 
these losses grow less as the frequency is 
increased. A condenser with a resistance 
in series, however, causes power loss 
which increases with the frequency. This 
resistance may be caused by imperfect 
connections or by poor contact between 
the plates. The resistance of the plates 
is usually small and its effect may be con-

sidered negligible. 
The effect of resistance upon the in

ductance in the circuit is not as serious 
a consideration as its effect on the ca
pacity. In general, the resistance should 
be kept as low as possible. In designing 
inductances, especially if they are to be 
used in wave meter worlc, the amateur 
should use wire that will not unduly in
crease the resistance of the circuit in 
which it is used and the inductance itself 
should be designed with a minimum of 
resistance in view. There are proper 
proportions for inductances which will 
keep the resistance at radio frequencies 
at a minimum. These data may be found 
in various texts on the design of radio 
apparatus and the reader can gain much 
aid from the publications of the Bureau 
of Standards. 

In thermionic tube circuits the grid 
lealc often plays an important part. The 
grid leak may be defined as a non-in
ductive resistance element shunted across 
the grid condenser. It functions as a 
leakage path for the negative charge 
which accumulates on the grid. Were 
it not for this resistance, the charge 
would become so great as to paralyze 
the action of the tube. In power tubes 
of high rating this charge may represent 
a current of fairly high amperage. The 
necessity of employing resistances that 
will adequately handle this current is 
apparent. 

It may puzzle some readers why thr 
specification "non-inductive" is madr. 
Altho the current that flows in this cir
cuit is really d.c., it is rapidly fluctuating, 
and possesses the characteristics of an a.c. 
Were a resistance used that was induc
tive, i. e., a coil of wire of the required 
resistance, it would act as a choke and 
prevent the proper action of the tube. 
Shunted across the condenser it would act 
too, as a frequency trap. 

In receiving units using vacuum tubes, 
the resistance of the receivers used is an 
important item. Some amateurs think 
that it is upon the resistance that the 
sensitiveness of the receiver depends, but 
this is not true. Using vacuum tubes 
it is necessary that the impedance of the 
receiver equals that of the tube used. 
The same is true of inter-valve transfor
mers and of telephone . transformers if 
they are used. The sensitiveness of the 
rec~iver is dependent, however, upon the 
number of ampere turns producing a 
maximum magnetic flux in the poles and 
diaphragm. 

It is hoped that the above outline will 
give the reader something to think about 
and that he will, after reading this make 
a serious study of the connections in that 
"pile of junk" (father's words), that 
he so proudly designates as a "real re
generator. " 
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Construction of 

A WA\"ElIETER for. amateur work 
having a range of from 150 to 

450 meters may be put together at a 
low cost by any club or individual. A 
calibrated variable air condenser, an in
ductance of known value, and a thermo 
mil-ammeter or current squared meter 
are required. The coil may be home
made if desired, although it may be pur
chased for less than $2.00 from one· of 
the radio supply houses. The condenser 
;r.nd mil-ammeter may be purchased at a 
cost of $20 or less for both. 

Mtt" Asltmbl" B,/~, with Dttails 0/ COil 
and Mtt" MOllnting, Abo.u. 

The coil should be of rigid construc
tion so that its turns and shape will not 
be disturbed in handling, as this would 
cause a slight change in its inductance 
value. It should preferably be of Litz 
wire and of honeycomb, duo-lateral, or 
lattice winding in order to keep the dis
tributed capacity at a minimum. This 
is not necessary, however, as any kind of 
wire or winding will do where approxi
mation is sufficient and very accurate re
sults are not sought. An inductance 
value of 57 micro-henries in such a coil 
when used with an air condenser of .001 
micro-farad capacity at full scale will 
give a range of 150 to 450 meters wave
length. 

The better way is to order such a coil 
of 57 micro-henries inductance from one 
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a Wavemeter 
Transmitters 

for Tuning c. w. 
\ 

By George F. Patric~ 

of the manufacturers. who put out coil 
units for use on receiver panels, with in~ 
structions to measure its inductance ac
curately and mark the value plainly. on 

. the coil. Its slight expense is preferable 
to buying material, making a form, cal
culating the size and number of turns, 
winding, and then most important of all, 
calibrating a coil. 

Variable air condensers of .001 micro
farad capacity may be purchased for from 
$5 to $10, depending on the mounting. 
It pays to buy the better class for wave 
meter use, as those having a skeleton 
mounting leave the plates exposed and 
liable to be bent or disarrange~ through 
handling, which would disturb the cali
bration. In ordering, stipulate that an 
accurate calibration curve must accom
pany the condenser unless there are means 
at hand for calibration. As a rule such 
means are lacking in the amateur sta-
tion. . 

A mil-ammeter with full scale reading 
of 100 mils is suitable and such may be 
purchased for about $10. Two strips 
of brass or copper ~ in. thick by 1 in. 
wide and 6 in. long, with one end of 
each strip drilled to fit over the two 
binding posts of the condenser and the 
ends drilled to take one connection post 
of the coil and the mil-ammeter respect
ively, complete the wave meter. The mil
ammeter and coil are connected by :i 
straight piece of low resistance wire just 
long enough to reach both connections. 
The coil and meter mountings and the 
assembly are shown herewith. . 

The wavelength values may now be 
computed and the curve constructed 
using the values furnished with the coil 
and condenser and the formula 

WL=59.6 V LC; 

wavelength being expressed in meters, 
capacity (C) in micro-farads and in
ductance (L) in centimeters. If the 
inductance of the coil is given in mkro
henries multiply this value by one tnou
sand to convert into centimeters. 

If the company furnishing the con
denser does not furnish a calibration 
curve, but only maximum and minimum 
values of the condenser it will be neces
sary to construct a curve. This however, 
amounts only to marking the points I)f 
maximum and minimum capacity on a 
sheet of co-ordinate paper and drawing 
a straight line between the two point~, 
the curve approximating a straight line. 
From this curve we read the condenser 
capacity at 10, 20, 30, 40, 60, 80, 100, 
130 and 170 degrees of the condenser 
scale. In the curve shown herewith for 

example, these values would be .000097, 
.00015, .0002, .000255, .00036, .00047, 
.000575 .000735, and .00095 mf. re
s~tively. Figuring· the wavelength for 
these values, using the value of 57,000 
em. for our coil and the above formula 
we obtain wavelengths of 140, 174,201, 
227, 270, 308, 341, 386, and 439 re
spectively. Plotting these values against 
condenser scale degrees on a sheet of co
ordinate paper we obtain the wavelength 
curve. If desirable a pjlper scale may be 
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pasted on the condenser top and the 
wavelengths marked opposite every five 
degrees of the scale. This will allow 
direct reading instead of having to refer 
to the CUrve. If another calibration 
wave meter is available the better way is 
to calibrate the new instrument from it, 
using it as a driver by means of a buzzer 
and marleing the resonant point on the 
meter being calibrated as indicated by a 
crystal and telephones connected across 
the condenser. Two coils, one of 30 
micro-henries and one of 60 micro-hen
ries, with calibration cu rves for each 
would be better than one of 57 micro
henries and would give better results. 
I t must be understood that there will be 
inaccuracies more or less pronounced in 
such a wave meter. The only way "in 
;:hich these can be avoided is by very 
careful design and construction and lab
oratory calibration. Such a meter how
ever will prove useful around a station 
and the cost is not prohibitive. 
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Question: I am sending a circuit 
for an I. C. W. transmitter, using a 
spark coil for the plate supply. This 
works well on one 5 watt tube. 
Would a British spark coil, 3 or 4 
inch size, furnish sufficient power to 
supply a 50 watt power tube in this 
circuit? . 

W. A. B., Soneham, Mass. 
Answer: I doubt very much if the 

spark coil you have would furnish the 
power necessary for a 50 watt tube. 
You can make your transmitter more 
flexible by making the following changes 
shown in Fig. 1. 

.ooz HF." 

Question: Kindly furnish me with 
the name of a book covering the 
manufacture or construction of re
lays for wireless control. 

B. M. M., Spokane, Wash. 
Answer: With the exception of oc

casional articles written for the various 
radio publications, by experimenters in
terested in such work, there are no books 
on the subject. If you are interested in 
the purchase of a relay, however, I 
would suggest that you write to J. E. 
Jones, Box 22, Palo Alto, Calif., who is 
distributor for the Hall Recording 
Relay. 

Question: Please tell me which 
antenna would be most suitable for 
receiving 360-meter concerts; one 
wire 150 feet long, or four wires 
75 feet long, the former being the 
easiest for me to construct. 

E. W. F., Dixon, Calif. 
Answer: If the antenna is to be used 

for receiving only, by all means use the 
single wire 150 feet long, as such an 
aerial, together with the lead-in and 
ground leads, would have a fundamental 
wavelength just about right for the 360 
meter music. 
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'tochnical admsor. 
Question: Please publish a dia

gram of a two-step audio frequency 
amplifier to include automatic fila~ 
ment control, using Remler cam 
switches instead of jacks, and same 
"A" and "B" batteries. Please give 
me a circuit for a 4-jar electrolytic 
rectifier for charging batteries. 

P. E. R. 
Answer: Fig. 1 on page 29 of the 

March number of RADIO answers all 
of your questions except the Remler cam 
switch. If you use automatic filament 
control jacks you cannot also use cam 
switches. Which do you prefer? The 

Fig. 1 
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circuit for the 4-jar rectifier is shown 
in Fig. 2. 
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Question: In the Armstrong 
super-heterodyne circuit shown in 
February Radio, what coils will have 
to be changed in order to increase 
the wave length of the set? Should 
the heterodyne oscillator coils be 
variable? 

I. A. N., Lockport, N. Y. 
Answer: The antenna tuned circuit 

coils, and the Heterodyne Oscillator coils 
CON,iNK,,/ 0" po" 61 

HOW TO DESIGN A C.W. 
ANTENNA FOR 200 METERS 

By GERALD M. BEST 

A FEW days ago I heard two C. w. 
enthusiasts comparing notes with 

each other via the air route, one being 
sharp on 200 meters and the other some
where around 230 meters. The one with 
the higher wavelength was complaining 
of his inability to make his C.W. set oscil
late on 200 meters and he was asking the 
other for advice as to what changes he 
should make in his inductances, series 
condenser, and other apparatus, in order 
to get down to the legal wavelength. 
There is every reason to believe that the 
seat of the trouble lay not in his appa
ratus, but in his antenna system, which 
probably had a fundamental wavelength 
so far above 200 meters as to render 
work on that wave impossible. 

This seems to be the experience of 
many beginners in C.\V. They construct 
a large antenna, perhaps 150 ft. long 
and 50 ft. high, and when they begin 
transmitting, to their dismay they dis
cover that the lowest wavelength at 
which the transmitter will function is 
well above 200 meters and no adjust
ments will persuade the set to oscillate 
on or below the legal wave. 

It is for those amateurs who are in 
such a difficulty, that I review briefly 
the reasons why a small antenna is bet
ter for C.W. work than a large one. 

We have had a regular epidemic of 
freak antennae of late, ranging from 
wired cage types to bed springs and 
screen doors. Thanks to Ensign Dow's 
discourse on "Why the Cage Antenna?" 
in the March number of RADIO, it 
will not be necessary at this time to give 
any particular reasons why the cage types 
are no better, if as good, as the Oat 
tops. Neither will I quarrel with the 
advocates of the "fan" antenna. The 
latter takes up a lot of room, which few 
of us have to spare, and is expensive to 
construct. Hence, I will assume that 
one of the Rat top types, such as the 
"T", inverted "L" or slanting "L" of 
four wires, will be the one most com
monly used in C.W. transmission. 

There are two principal reasons why 
it is highly desirable when u~ing C.W. 
to have an antenna system with a funda
mental wavelength well below 200 
meters. One is to thus avoid the use of 
a seril's condenser, which not only ",e. 
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RADIO 3FS 
By C. J. BENZING 

Following is description of station 
3FS, at 2425 S. Twelfth St., Philadel
phia, Pa.: 

Transmitter when heard by 6XAD 
and 7FQ was only 10 watts with radia
tion of 2 amps, using rectified a.c. and 
550 volts. The rectifier consisted of 
12 jars (6 on a side). Rectifier consists 
of ~ inch strips aluminum and ,lead 
plates 1/16 inch thickness, and saturated 
borax solution. Have since increased 
power to 15 watts with 16 jars and plate 
voltage of 700. Radiation, 2.6 amps. 
Using Colpits circuit with high voltage 
across ground condenser. My re::eiver 
consists of home-made regenerator with 

Radio JFS 
1 step of audio amplification. The an
tenna is of the inverted L tyre, 60 ft. 
high at free end, and 50 at lead ·in end. 
6 wires spaced 3 ft; fBH pipe for spread
ers. Masts are iron pipe. The ~uy 
wires and masts are grounded, being ("on
nected, in with regular ground, which 
consists of water gas and drain pires. 
Antenna 45ft. long. 

Station 3FS C. W. transmitter has 
been in operation since August, 1921, and 
has been heard in every district. 

ASSOCIATE EDITOR'S NOTE: It will be 
remembered that I made especial mention 
of Mr. Benzing's wonderful work-on 
2 five watt tubes-in March RADIO. 
But it is only fair for me to add that this 
photograph of his transmitter and receiv
ing apparatus is as astounding to me, as 
it well must be to all who understand 
C. W. work! I repeat my statement of 
last month, to the effect that I have had 
great pleasure in working 3FS on many 
occasions--as our logs will show. He 

6XAD will not be on the air 
regularly between April 1 and 
Oct. 1 due to increasing QRN, 
and because of his duties as game 
warden during the fishing season 
at Catalina Island. 

is always QRK at Avalon, Catalina Is
land, Calif., and when QRM and QRN 
permit I work him with as much ease as 
a local on the neighboring mainland! 

I would point out that in 3FS 'we 
have no huge outlay of money invested 
in intricate, farcial and useless apparatal 
We see no 250 watt tubes lying side-by
side, like a lot of pot-~ellied, drunken 
soldiers ! We see no maze of wiring
cob-web fashion - ttlerywherel 3FS 
brags of no marvelous antenna and 
ground systems! The photograph shows 
no 4-5-6-7-8 steps of amplification! 

No I In this photograph we are shown 
such a set as practically ANY amateur 
can afford. Modest, very neat, and mar
velously efficient, I present to our readers 
that which, to my mind-and I have 
worked many Eastern C. W. stations-
is as MODEL, inexpensive C. W. set 
of apparatus as I believe exists in th~ 
U. S.! And I would point out to them 
that are interested, and who might be
come interested in C. W. transmission, 
that Mr. Benzing is in the heart of a 
great city, with all the attendant radio 
difficulties of imperfect grounds, inade
quate space for aerial, losses from nearby 
metals, etc. YET his signal's reach unto 
6XAD with unvarying clarity and pre
cision! 

Compare these two results: 
I. From the shores of the Atlantic 

Ocean to Scotland - ALL OVER 
W ATER-on 990 admitted watts. 

2. From the center of a great city
across the entire United States on TEN 
watts I 

Further remarks are superfluous! 
(Saving to remark that 3FS received 
6XAD on but TWO-steps of amplifi
cation.) 

THE FALLACY OF MUCH 
AMPLIFICATION 
By LAWRENCR MOTT I N the last issue I briefly took up the 

matter of having been able to reach 
great distances from my station-6XAD, 
on Catalina Island, California-with 
but four five-watt tubes, on a wavelength 
of 220 meters. Since that time there 
have been numerous D X stations worked 
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by me, and reporting me, on this small 
set, whose calls I give further along. 

The objective of this article is to once 
and for all time disprove the alleged 
theory to the effect that many stages of 
amplification are imperative for DX re
ception. For the last month I have been 
working 3AQR (Hershey, Pa.), 8BUM 
and 8BSS (Syracuse, N. Y.), 8AWP 
(Syracuse, N. Y.), and 3ALN (Wash
ington, D. C.) with great regularity
delivering, messages to these stations on 
four five-watt tubesl 

So much for this. 
I propose now, to briefly quote from 

the hundreds of cards that I have-in 
order to show the kind of apparata that 
my signals have been receiv.ed on-all 
over the United States and Canada. 
These facts will amply speale for them
selves. ' 

IBLN (We.t8eld. lb ••. ) on detector onl,. 
21' (Brooklyn. N. Y.) on detector .nd 2 .. tep. 
8ALN (W •• bin,ton. D. C.) on detector onl,." 
8BHY (Phll.delphl •• P • . ) on detector onl,. ' 
80A (Rouoh. Vir,lni.) on , 2·.tep. ' 
800 (Ne ... ton. Ne ... Jerae,) on 2,.tep. 
8HJ (H.nerford. P •. ) on l ·.tep. ' 
8BP (Ro.noke. VlrlPnl.) on l ·.tep. ' 
8J.1 (W •• hin,ton. D.O. ) on detector onl,. 
8JI (Toronto. C.n.d.) on bome' made .pldar· 

... eb. No .mpli. 
81'S (Pbll.delpbia, P •. ) on l ·.tep, 
8NB (C.n.dl.n. S.rin •• Ont.rlo) on l ·.tep. , 
3JK (C.n.dl.n. Toronto) on .plder· ... eb .nd 1· 

.tep. 
JCB (C.n.di.n. Morae, S •• k.) on 2·.tep. 
4CO (Dec.tur. Oeor,ia) on detector onl,. 
50P (HOUlton. Texa.) on l ·atep. 
5HK (Okl.hom. Cit,. Okl •. ) on :a·.tep. 
5ZA (Ro .... ell. Ne ... Me"ico) on 2·.tep. 
7FI (Pullm.n. W •• bin,ton) on 2·.tep. 
700 (S.lem. Ore,on) ... itb .eri.1 .nd lrGund 

CUT OUT .nd l·,tep. 
7RN (C •• bmere, W •• bin,ton) l·atep. 
8JL (CleYel.nd. Oblo). on l·.tep. 
8AGK (L.nc •• ter. N. Y.) on 2·.tep. 
8AMK (Ro~be.ter. N. Y. ) on 2·.tep. 
8BRL (Crafton. P • • ) on l·.tep. 
8BMX (Buff.lo. N. Y.) pickle tube onl,. 
8RDG (C1""el.nd. Ohio) detector onl,. 
8EW (Crafton. P •• ) detector onl,. 
8JQ (W •• bin,ton. P •. ) l·.tep. 
8AMM (Web,ter. N. Y.) on 2·.tep. 
8BK (CleYel.nd. Ohio) l·.Up, 
80Y (Euclid. Obio) on l·.tep. 
8AXI (Syr.cu.e. N. Y. ) on 2,.tep, 
817. (MiI.n. Ohio) on l·.tep. 
8KW (Buff.lo. N. Y.) detector (pickle·tube) 

onl,. 
8ZAC (BarnenilleJ.. Ohio) detector only, 
8BXX (Norw.lk. ublo) detector only. 
8WO (Buff.lo. N. Y.) "pickle tube." 
9DTM (Dennr. Colo.) l·.tep. 
9DVA (DenTer. Colo.) 2·.tep. 
9AOO (L .... rence. K.n ••• ) 2·.tep. 
9.JQ (St, Loui •• Mo. ) on l·.tep. 
9RC (Cbi~.,o. III.) on 2·.tep. 
9BAD (Ellend.le. N. D.kote) detector onl,. 
9NX (Wlcbit •• K.n ••• ) l·ltep. 
9AIP (Siou" 1'.11 •• S. D.kot.) 2·.tep. 
9LW (W.bpeton. N. D.kot.) 2·.tep. 
9AJA (Cblc.KO. 111.) l·.tep. 
9ZN (Cblc.go. III. ) ".11 onr room on 2·.tep." 
9ASN (St. P.ul. Mlnn,) on 2·.tep. 
9 A IG (SioOl< r.II.. S. D.kot.) on 2·.tep. 
9XAQ (Boulder. Colo.) on l·.tep. 
9DZl!! (Wicbite. K.n ••• ) detector onl,. 

And so it goes, through a LONG list 
of other stations! I t will be remarked 
that in NO case is more than 2-steps 

C"",i",,,d "" I'at' ro 
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I G E 

Prepared by White, Pro.t 4: E"alUl, Patent Attorne,., San Franc:iac:o, who have been panicalarly active in the radio 
field for many yean, and from whom may be obtained further information reaard.!q any of the patents Hated below. 

H. D. Arnold, Pat. No. 1,403,475; Jan. 
17, 1922. Vacuum tube circuits. 

A tandem connection of amplifier tubes is 
described, in which the output circuit of the 
fint tube includes an impedance such as 2S 
and 28 in series with the plate battery 27. 
The input circuit of the second tube is con
nected across this impedance through a con
denser 26 w.hich prevents the direct current 
from battery 27 from flowing in this circuit. 
The input circuit is also bridged by the re
sistance 29, 110 that a direct electrical con
nection may be had between the grid and 
filament of this input circuit. 

O. B. BlackweU, Pat. No. 1,403,835; 
Jan. 17. 1922. Frequency control .ystem. 

Thia patent describes a scheme for con
trolling, from a single distant station, the 
frequencies used by groups of tranamitting 
and receiving stations. The master control 
station tran.mits a definite fundamental fre
quency energy to all of the stations. Each 
of these atations, however, is equipped with 
proper devices to modify the frequency and 
to amplify the energy to the desired values. 
This may be accomplished by proper modu
laton, filten, etc. 

I. Langmuir, Reiaaue No. 15,278; Jan. 
31, 1922. Electron diacharee apparatua. 

An evacuated 3-electrode tube is described, 
in which the grid ia wound as a flat helix 
on a frame support, this helix enclosing the 
heated filament forming the cathode. The 
anode is also formed of fine wire stretched 
in zig-zag formation on hooks 12 supported 
on a forked member 13. It is claimed that 
this conatruction lends rigidity and reliability 
to the device. 

R. M. Allen, Pat. No. 1,401,121; Dec. 27, 
1921. Monntine for vacuum tubea. 

In order to prevent injurioul vibrations 
from disturbing the relative apacing of the 
electrodes in a vacuum tube, it is mounted on 
a resilient member 12, such a. sponge rub
ber. 
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H. S. Read, Pat. No. 1,403,566; Jan. 17, 
1922. Vacuum tube repeater circuits. 

A tandem vacuum tube arrangement is 
. described, consisting of the two tubes 2 and 3. 
The arrangement aeeb to wipe out any in
herent fluctuations in the direct current source 
13 which ia included in the output circuits 
of both tubes 2 and 3. Such fluctuations 
even if relatively amall are objectionable since 
they, too, are amplified and distort the signal. 
To regulate this current a regulator tube 22 
is used, inserted in the battery circuit of 
rube 2, ita impedance being made dependent 
upon the current flow through this circuit. 
This is accomplished by causing the potential 
difference between the filament 20 and grid 
25 to be dependent upon the drop across the 
resistance 19 which is in series in the battery 
circuit. If the current through battery 13 
tends to vary, the potential drop across 19 
varies, and regulates the potential of grid 2S 
to minimize this variation. The regulator 
tube 22 alllO prevents variations in the apace 
current between electrodes 4 and 6. 

J. R. Canon. Pat. No. 1,403,841; Jan. 
17, 1922. Frequency control .ystem. 

A system is described in which a malter 
control atation radiates energy at several fre
quencies to intercommunicating stations. These 
in tum manipulate the frequencies by Ipecial 
appararus at each atation to provide their 
own definite transmitting frequencies and 
modulating frequencies. At the master con
trol atation there is generated a modulating 
frequency too low for radio transmi"ion, luch 
as 10,000 cycles, and used merely for ob
taining variants from the radio frequencies 
generated there. By the aid of this system, 
definite ranges of frequencies may be as
signed to intercommunicating station .. 

H. J. Round and G. M. Wrieht, Pat. 
No. 1,403,640; Jan. 17, 1922. Wireles8 
teleeraphy. 

A sYltem of aerials ABC and ADE for 
direction finding is described. Each loop in-

: "= ~(t. 

c1udes a coil JK or GH with which a third 
nploring coil L is in close mutual induction. 
The whole system can then be tuned by 
proper variation in the condenser M connected 
to the exploring coil 1., ainee the aeriala are 
aperiodic closed loops. It is thus dnnecellary 
to chooae very accurately the dimensions o! 
the aerials, which would otherwise be the 
cale if open aerials were used. Close ruD
ing is an essential for direction finding iD 
this Iystem, and the present invention pro
vides an easy way to accomplish this result. 

F. S. McCuUoueh, Pat. No. 1,403,700; 
Jan. 17, 1922. Apparataa for direc:tiD, 
traIUImiHi.oD of electromqnetic waves. 

The transmitting circuit of this directive 
.ystem conlists of a source of radio frequency 

;; 
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oscillations 10, an inductance 16 and the spe
cial paraboloid .haped capacitr 20, which 
gives the system its directive properties. This 
member is formed of flat ribbon to provide 
a skeletonized surface. The receh'ing system 
also includes an identically formed member 
2S. 

Radio broadcaltine of congrellioual 
lpeeches at Washington is provided for 
in a resolution introduced by Represent
ative Brennan of Washin,ton. Brennan 
explained that in introducmg the resolu
tion he had in mind the placing of radio 
communication under close observatioD 
of Congress at a time when bills are be
ing introduced looking to its de"elopment 
and control and to the encouraging of 
experimentation and study br amateurs . 

" 
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~ CWith THE U-S-Radio Inspector 
CONDUCTED BY MAJOR J.F. DILLON 

Questions and Answers 
JIf! 

Question: I have recently chanced my 
ac. C. W. aet to a phone, usine pure dc. 
on the platea, but I want to use C. W. 
telecraph, also. Will I have to return my 
license for correction? 

H. J. N., Oakland. 
Answer: No. If you are already -licensed 

for C. W. there is no limit on the use of C. 
W., I. C. W., or telephone, provided, of course, 
that it il operated according to law. 

Question: How may an amateur pre
pare for a commercial license? 

K. N. K., Kanau. 
Answer: Attendance at a good radio 

school is the simplest and quickest w.y. Am.
teur aperience only counts 5 per cent, while 
• tot.1 aperience credit of 20 per cent is al
lowed by the regul.tions. School experience, 
provided the applic.nt h.s attended • resi
dent school for at least three months, will 
count 10 per cent. An amateur remote from 
such school. may obtain a reasonable mark, 
but in general, it will require much doser 
attention to detail, and more thoro personal 
study th.n if the c.ndid.te has attended 
school. There .re m.ny good tat boob on 
the market which will prepare • student for 
the examination, .nd in addition the "R.dio 
LaWi and Regulations of the U. S." should 
be c.refully studied. This may be procured 
from the "Superintendent of Documents, Gov
ernment Printing Office, Washington, D. C." 
for He. (Stamps 1101 accepted.) 

Question: I reCently failed for an ama
teur operator'. lieeDIe. May I apply for 
a commerc:i.a1 license before the three 
montha have elapsed? H. D., Berkeley. 

Answer: No. You mUlt w.it three months. 
There is no altern.tive. 

Question: What ia the lowest clus and 
crade of operator'a license that a person 
may hold to act as operator of a broad
cutine atation? J. G. F., Sacramento. 

Answer: At least • Commercial Second 
CI .... Third Grade License will be required. 
Anyone holding • higher grade of license 
may, n.turally, lerve. 

Question: Can the holder of a Commer
cial ~rst Clau License have his license 
renewed without ezamination, if his entire 
aervice baa been in a broadcaating sta-
tion? Same. 

Answer: No. The holder would only be 
eligible for a Commercial SECOND Class 
License. The grade would be determined by 
the man's service, and his ability as an oper
ator-i. e., his ability to copy 25 words per 
minute. 

Question: May amateurs use apparatus 
infrincing on certain patents? 

H. G., Seattle. 
Anlwer: The Department of Commerce has 

no jurisdiction over the patent rights of any 
person, or persons, and does not take cogni
zance of any such particulars. This is a 
matter for the owners of the patents to take 
up, it is believed, altho no definite informa
tion is at hand regarding the exact details 
of the patent laws. 

Question: Can a person not an Ameri
can citizen eet a U. S. amateur or com-
mercial license? A. C., Los Angeles. 

An!lwer: There is no law against such a 

person getting a licenle as an operator, but 
he cannot be granted a station license. 

Question: If the above answer ia "no," 
can he obtain a license if he has lived here 
two yean, intends to continue here and 
hia parents have taken out their first 
papers? 

Answer: Station licenses can be granted 
only after final papers have been tabn out. 

Queation: Why ia it advantaceous to 
have the polea of a telephone receiver 
pennanently mqnetized? 

Anlwer: The answer, if given complete, 
requires quite a lengthy explan.tion. The 
magnitude of the attraction and repulsion be
tween the magnetic core and the diaphragm 
depends, not only upon the Itrength of the 
field created by the varying current through 
the coils, but upon the strength of the per
manent magnetic field al well. The force of 
attraction between the poles and the dia
phragm varies inversely al the square of the 
diltance separating them and directly as the 
square of the magnetic force acting upon 
them. 

Let UI take for an aample the case of 
a simple electric magnet in a receiver in 
which the alternate positive and negative cur
rent impulllH create a magnetic field of X 
and -X, respectively. The corresponding 
difference in field Itrength according to the 
above would be the difference in their squares. 
If we let X equal 10, the squares become 
100 and 100, and the difference therefore 
is 200. Let us assume that • force varying 
200 units displaces the diaphragm 1 mm. 
We will now replace the soft iron core of 
the magnet with one permanently magne
tized, having a field Itrength of say 20, and -
then apply tbe same current al before. Now 
tbe field strength due to the positive current 
impulse will be added to the steady field, i. e., 
20 plul 10, or 30, and when the negative im
pulse actl upon it the strength will be re
duced by a like amount-20 - 10, or ten, and 
the corresponding squares will be 100 and 
900 respectively, and the difference will be 
800, and since a variation of 200 distil aced the 
diaphragm 1 mm in tbe case of the simple 
electro-maj[l1et, the displacement due to the 
action of the permanent magnet will be four 
times as great, and the amplitude of the cur
rent produced in the receivers will be in
creased in the lame proportion. 

Tbe fact should be kept in mind that if the 
permanent maj[l1etic field strength is increued 
until the diaphragm becomes saturated, that 
the effect of any current variation in the coils 
of the magnet will be almost negligible, and 
in that case the permanent magnet becomes a 
disadvantage. It will be thus seen that there 
is a distinct relation between the thickness of 
the diaphragms and the strength of the mag
netic field. Neither the core nor the dia
phragm should be nearly magnetically satu
rated if the optimum results are to be obtained. 

J. F. DILLON, 
Radio Inspector. 

Question: How far can I transmit on a 
5 watt tube? H. L. K., S. F., Cal. 

Answer: This is entirely a matter of gue!l~
work. A 5 watt tuhe set might work several 
hundred miles, under fa"orable conditions, 
and then again it might ·work only 50 miles, or 
10. It depends on so man~' factors, that no 
e~timate can be gh·en. \\'hy not try and 
see? 

COMMON OPERATING 
FAULTS 

B, D. B. MCGoWN, 
Assu'a,,' Radio I"spector 

How many operators, either amateur or 
commercial, I"",, the contents of the rules 
and regulations books? Not many. I war
rant know all the rules, and set forms for 
the 'variou, operations, such as calling, an
swering, lend, counting the check, etc. Of 
course I admit that generally speaking many 
of these people get along well enough, and 
usually manage to get their business off in 
some sort of a fashion. 

It is ulually possible to tell the first time 
an operator calls whether or not he is a 
"lid" to use the common term. A man may 
call'strictly according to regulation!, and still 
come in this class, and, in some cases, he 
may break every rule of the game-at times 
-and still not be as much of a "ham" as the 
first man. However, in most instance" the 
man who, by following the rules as laid down, 
SboWI that he il a gentleman, and he is the 
man who will in the long run gain the 
respect of his fellows, even tho be starts out 
al a green-hom. Take, for instance, the fel
low who calls long windedly. In the first 
place he is violating the law, but aside from 
that he generally is making himself a nui
sance to all within b~aring-which is usually 
a large number-and then he often doesn't 
get any better service, if al good. Then there 
are the "high power birdl" who open up any
where and call with all the power their set 
will put out. These are jUlt a few instances 
where men show themselves up more truly 
than they realize by what they do, and not 
how they do it. 

The use of excessive power and the long 
calling and testing habits are several of the 
worst that operators can get into. The use 
of excessive power i. ulually either througb 
carelessnesl, or a general "don't care" attitude. 
What is the sense in starting up and calling 
a nearby station which is known to he , ... ithin 
easy range, uling everything the set will put 
out to do it? It not only wastes energ}' and 
puts the receiving operator in an unpleasant 
frame of mind, often expressed by his opera
ting, but does far more s.erious damage in the 
way of interference. Many stations are able 
to transmit far beyond their normal receiving 
range, and when they are using high power 
for local or nearby work, they only are mak
ing trouble for someone else-and ahuys 
runninlt the chance of interfering with a 
diltress call that they can't hear. 

The long callers are nearly as bad, If a 
station can't get your call, or can't hear you 
call him without repetition after repetition in 
the call, what chance is there that he ",ill be 
able to receive the business you ha,'e for him? 
l'sualh' the two stations will fool around for 
a long time and block traffic generally, and 
then after all find that the receh'ing ~tation 
can't get the business, he will report QS t', or 
something of the ,kind. This is sometimes 
done to prevent relaying, apparently with the 
idea that it is "en' wonderful to work long 
distances, etc., but' usually bC'tter ~en'ice can 
be obtained if the husiness is rel3\'ed thru 
a nearer ,tat ion, and again, less power can 
he used than when working the extrem(' long 
ranges. 

The te,ter, are absolutelv the wor~t class 
of offender~ that exist. I refer to two r13~~('S 

C"'ltiuut"d 0'1 tQKt i~ 
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MILWAUKEE AMATEURS' 
RADIO CLUB 

B:J L S. BAIRD, Past PrtsiJnt 

The Milwaukee Amateurs' Radio Club wa. 
founded in January, 1917, by L S. Baird, A. 
C. Kletzsch Jr., J. B. Hitz, and Alonzo Pawl
ing. In its pre-war existence it could have 
been characterized as the junior amateur radio 
organization of the city. This existence being 
one of but a few months, all the early mem
ben were drawn from but a limited lection 
of the city. 

Previous to the founding of the Milwaukee 
Amateun' Radio Club two of the local high 
schools had organized radio cluba, and one or 
two other attempts were made to found local 
wireless c1uba, but with . one exception nooe 
endured long. Thil exception wal the Mil
waukee Radio AtIOCiation, which at the time 
of the founding of the Milwaukee Amateun' 
Radio Club con.tituted the lenior radio ano
ciation of Milwaukee. This atlOCiation did 
not survive the war and period of govern
ment ban on amateur radio activities. Ita 
poet-war membenhip wal absorbed by the 
Milwaukee Amateutl' Radio Club. Among 
these memben were Robert Miregler, C. F. 
Bates, L J. Prahl, and L A. Degner. The 
Milwaukee Boy Scout Radio Club was founded 
at about the same time, but exilted for. only 
a short period while its memben were receiv
ing instruction in elementary radio from a 
member of the faculty of the School of Engi
neering. Some of its memben joined the Mil
waukee Amateun' Radio Club. 

In the spring of 1919 and shortly after the 
government ban on amateur radio activities 
was removed, a memng of the Milwaukee 
Amateun' Radio Club wu held and planl 
were made for the coming club lealOn of 
1919-1920. A careful lurvey of the city was 
made and a list of all amateun was compiled. 
Thil list was the nucleus of the complete 
record of all amateun in the city that the 
club now keeps. The trullees' room of the 
Milwaukee Public MUleum, which hal a 
leating capacity of about one hundred, wu 
IeCUred as a memng place. 

At the fint meetings in the fall of 1919 
a new constitution .was adopted and oficera 
elected and installed. The officen were: · L 
S. Baird, president; C. N. Crapo, vice-presi
dent; R. A. Teschan, secretary; T. V. Wet
ton, treasurer; and R. A. Pelishek, bUlineaa 
manager. Othen prominent in the direction 
were C. S. Polacheck, C. M. Prinslow, A. C. 
K1etuch Jr .. and A. B. Lord. 

The club became affiliated with the Ameri
can Radio Relay League, Inc., and L A. 
Degner, a member, was appointed city man
ager. Many other events, both businna and 
social, took place this year. 

The club opened the season of 1920-1921 
with L S. Baird, chairman of the board of 
directors; C. N. Crapo, pretident; A. B. 
Lord, vice-president; Louis Heyman, secre
tary; and E. W. Ruppenthal, treasurer and 
businesl manager. Mr. Crapo succeeded Mr. 
Degner as city manager for the American 
Radio Relay League, Inc. Meetings were 
held this season in a lecture room in the Old 
Insurance Bldg., obtained thru the courtesy 
of the School of Engineering of Milwaukee. 
The Milwaukee membership of the now de
funct Wisconsin Radio League, which had 
been founded by M. B. Grogan and R. F. 
Laidlaw, was absorbed by the club. Mr. 
Grogan became the ~ilwaukee Amateurs' 
Radio Club's publicity manager. Before the 
organization of the Milwaukee Radio Execu
tive Council, the Club became affiliated with 
the Chicago Executive Council (Radio). The 
"Chicago Plan" for control of radio traffic 
was adopted and enforced first by the club 
and then by the Milwaukee Council. It was 
thru the efforts of the leaders of the club 
that the Milwaukee Radio Executive Council 
was formed. Thi. club and several othen 

are represented in the' council. The leason 
was c101ed by a succeaful lOcial and dance 
held in the dining room of the St. J amet 
Episcopal Church. 

The lealOn of 1921-1922 was opened with 
the following officen: L S. Baird, past 
president; C. N. Crapo, chairman of the 
board of direction; D. J. Gdlerupt, presi
dent; H. F. Wareing. vice-president; L W. 
Klingbiel, secretary; and Eo W. Ruppenthal, 
treasurer and businna manager. 

The club meets weekly at I on Monday 
evenings, except the third Monday of each 
month, in the trusteet' room of the Mil
waukee Public Museum. Visiton and prOl
pective members are welcome at all meetings. 
At meetings when outside lpeakers are not 
pretent, memben pn:eent papen and infor
mal diecumons take place. 

Thia year the club has embarked on an 
atenaive lecture program. . An attempt haa 
been made to IeCUrl! from the ranb of em
ployet of Milwaukee'l electrical induatriet a 
number of men who could lecture on lOme 
lubject that hal points in common with radio 
communication. Some of the lecturet that 
have been given and some that remain to 
be given are: December I, 1921, ''The 
National Electrical Code and Its Application 
to Radio Signaling Apparatu.... by A. C. 
Schultz, electrical inspector, Wiaconsin In
.pection Bureau; January 23, 1922, "Serving 
the Radio Amateur," by W. S. Wilder, Sc. 
B .. Eo Eo, Electrical Testing Division, The 
Milwaukee Electric Railway and Light Co.; 
February 13, 1922, "The Theory of the Elec
tron Tube," by R. C. Siegel, Sc. B., The 

. Univenity of Wisconain, 1921; February 27, 
1922, "Some POISibilitiet in the Development 
of Electron Discharge Apparatu .... by Arthur 
Simon, member I .. R. Eo, electrical engineer, 
Cutler-Hammer Mfg. Co.; March 13, 1922, 
"Storage Batteries," by J. P. Schroeter, elec
trical engin~er, formerly consulting engineer, 
American School of Correspondence, Chicago, 
III. All radio men and other intereeted 
persons are invited to attend. 

The club hal leveral committees thru 
which much of its work il accomplilhed. 
Membership in one or more of thete com
mittees entitlet the radio amateur to become 
actively engaged in the IOlution of the prob
lems of local radio organization. There i. 
a committee on interference and relay which 
has for ita duty to co-operate with the A. R. 
R. L city manager in the IOlving of prob
lems of local radio trallic. Some other com
mitteea, the work of which is obviou. from 
their names, are the committee on ' papen 
and publication.. program committee, pub
licity committee, and the committee on re
learch and development. The work of the 
last named committee is Ihortly to be tran .. 
ferred to a radio laboratory founded by 
leveral radio club members. 

Membenhip appeals alike to the "DX" 
man, the radio experimenter, the beginner, 
and to thOle who have only a set for the 
reception of radio broadcasts. There are 
three claSStl of membership, viz.: member, 
associate, and junior. Duet for the first two 
clalStl are fifty centl a month and for 
juniors, twenty-five cents. An initiation fee 
of one dollar is charged. The direction of 
the club is etpecially desirous of having for 
members all local members of the A. R. R. 
L, making the club a real local eection of 
the League. 

There are several otber radio c1uht in 
Milwaukee and its suburb.. three of which 
are affiliated with this club thru the Mil
waukee Radio Executive Council. They are .. 
follows: Wauwatosa Radio Club, meeting on 
Monday evenings in the Wauwatosa High 
School; Weet Allis Radio Club, meeting on 
Friday evenings in the Weet Allis Public 
Library; South Side Radio Club of Mil
waukee, meding on Wednesday evenings in 
the South Side Branch of the Public Library. 
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Although the Milwaukee Amateun' Radio 
Club has a centrally located meeting hall 
and embraeet a city-wide membenhip, its di
rection realizet the expediency of having ad
ditional radio c1ubl in the suburht and 
varioul eection. of the city. The Milwaukee 
metropolitan district is large enough aDd 
boam a sufficient number of amateun to 
make it a multi-club one. The directioo of 
this club does not view thete contemporary 
c1uht u compmtors, but al organizatioo, 
Itriving with thi. club to make Milwaukee'. 
radio organization a SUCCtIL 

Milwaukee's radio traffic organization and 
traffic condition. will be diecusaed in an
other article under the heading of the Mil
waukee Radio Executive Council. 

The executive office to which all club cor· 
retpondence should be addreaed is 601 En· 
terprile Building, Second and Sycamore 
Streett, Milwaukee, Witconsin. 

"IN THE EASTERN STATES" 
B, WILLIAM S. HAx.snAD, 2LH 

tARY of Burlington, Vt., is very QSA on 
both C. W. and apark. lARY wa. the aecood 
best station to get acrOls to Godley. 

IBIR of Exeter, N. H., is doing lOine fine 
work on hi. 10 watt C.W. let. He ha. worked 
a. far lOuth as Philadelphia 00 pRione, which 
i. very good work considering the power uted 
and the distance, 700 miles. 

lUCG has left the air as suddenly as be 
went on. Rumor ba. it that he will be 
on soon again tho. Look out for your foon, 
you 6th district owls I 

lAFV ought to work Japan soon by the way 
in which he makes the "can." rattle in the 
east. 

The C. W. craze seems to be at its height 
in the fint district. Practically all the d. :L 

station. have changed to C.W. or are. uaiD, 
C. W. in conjunction with their spart lets. 

23K is still splitting our diaphragma. Hi, 
.park hu been heard in Scotland, England, 
California, etc. Wonder "here nat? 

2AID now hu a 5 watt C.W. let. Hi. 
old spark has hit the trail to Long blancl. 
2AID is putting over an ampere into the 
aerial with wonderful mults for a 5 watt 
let. He .eems to reach out nearly as good 
as on his spart. 

2DK has allO cbanged to C.W. with ..,ery 
good mults. He is using a 50 watt tube. . 

Down in Brooklyn the lateet · i.: "Sparb 
may come, and sparka may go, but NAH goes 
on forever." 

2UA has been off the air for over a moath. 
He expects to get going again very I0OI1, but 
he i. trying to get a good pole fint. 

2A WF is putting the capital city of the 
Empire state on the map. For the benefit of 
thOle who don't know where the capital it, 
might say that it i. Albany. 

2'XI of Schenectady is ''knodting'' all the 
tubes around Albany and Troy. 

20M is still handling mnaaget by the car
load and making bit "0" .horter every time. 
Wonder what 2SM will .ay? Hi. 

Everybody has gone "nuts" over radio in 
the vicinity of New York City. WJZ and 
WDY are the rea IOn .. 

IML i. making all kinds of record. with 
hi. 10 watt let. His lateet i. to 6ALP iD 
Long Beach, Calif. 

ILX has allO been doing lOme real distaDCt 
work thru to CaliforniL 

4GL and 3Z0 come in thru the IeCOnd aDd 
first districts like local.. 4GL is more like 
an exprtll, tho. And when he goet-Oh Boyl 
Talk about Omnigraph. racing I . 

3ZA is helping put the measaget thru the 
third district. 

4IB is one of the real relay stations with 
an OW at the key. And she can rattle the 
key, too I 4GL will lOOn have a new ri..,.1 
in the 40 per league. 
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UP-1368 Power Transformer · UP-414 Microphone T rans-
32S Watts ...... .. . . $2S.00 former .... . . . ......... . $7. 2S 

UV-712 Amplifying Trans- · 
former ............. $ 7.00 

Gene·ral Electric 

Transformers and Reactors 
FOR 

c. w . Transmission and Reception 
The Radio Corporation line of transformers (manufactured by the 
General Electric Co.) offers a unit for every need in assembling a C. W. 
Transmitting or Receiving Set. A few of the items constituting this line 
are shown here. 

Weare Western Jobbers for the following high grade lines of Radio Equip
ment and carry in San Francisco the largest, carefully sdecte,d stocK.. of 
quality apparatus in the West. 

Radlo . Corporation of America 
(Westinghouse and General 
Electric Apparatus) 

General Radio Co. 
Adams-Morgan Co. (Paragon 

Apparatus) . 
Remler Radio Mfg. Co. 
Federal 'reI. and Tel. Co. 

Signal Electric Mfg. Co. 
. Western Electric Phones · 
Burgess Battery Co. 
Magnavox Co. 
Wm. J. Murdock Co. 
Baldwin Telephones 
Wireless Press Books 
Weston Instruments 

The Radio Corporation', C. W. Manual and Catalogue contairu a great deal 
of weJul i"'ormation. upecially for th~e interuted in C. W. Tran,miuion. 

UP-41 S Plate Circuit It will be ,ent upon receipt of 25 cenb. 
Reactor . . . . . . . . . . .. $5.75 

Bulletin, ducribing the Kennedy line of high quality Radio Receir>er, will be 
,ent free upon requut. 

THE COLIN Bo KENNEDY COMPANY 
INCORPORATED 

RIALTO BUILDING SAN FRANCISCO 

Tell them that you aaw it iD RADIO 
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: KLOSNER VERNIER RHEO
STAT 

A useful form of vernier rheoetat has re
cently been put on the market by the Kloener 
Improved Apparatus Co. of New York City. 
It is equipped with a aingle knob for both 
rough and fine adjustments, and is claimed 
to give quick and positive reeults with the 
molt critical tube. As may be noted from 

XlomlT I' "."in' Rheostat 

the picture it has a condenlite base and knob 
. and phOlpbor bronze contact springs, all metal 

, .'pam being nickel plated. It hu a diamettr 

A NEW LOUD SPEAKER 
A new and improved type of loud speaker 

for hearing radio concerti, news and speeches 
i. announced by The Radio Appliance Com-. 
pany of San Francisco. This consists of a 
Baldwin phone and a ecientifically designed 
tone chamber housed in a Kennedy N~ S2S 
walnut cabinet Sxt2~x8~ in. 

of 2~ in., and .hould prove highly valuable ........ .-.. ....... 
for the control of filament current to detector 
and amplifier tubes in the receiving set. 

NEW RADIO CATALOGS 
A handlOme catal.;g of radio equipment 

hu been illued by the Kulowa Radio Co. of 
Roclt bland, III. In this 4-8-page 9xl2 ~ 
many intereating and useful types of radio 
apparatus are illustrated and described, in
cluding the Hall recording relay, complete 
receiving seta, spark and tube sending let., 
and pam of all kind.. In addition to com
plete book-upt, there are many miacellaneous 

·items of radio interest. 
Catalog H from the De Forest Radio Tele

phone lie Telegraph Co. of New York City 
mowl the complete line of De Forest radio 
equipment luitable for amateur and commer
cial use. A brief and limple treatment il 
given of the theory of radio communication 
and of the vacuum tube. 

Radio Catalog No. R-2, from Julius Andrae 
lie Sonl Co. of Milwaukee, is concerned with 
radio receiving and transmitting equipment 
for telephone and telegraph. In itl 84 pages, 
6x9, will be found pictures, descriptions and 
prices of complete sets and pam from mOlt 
of the standard manufacturen of apparatus 
for sending and receiving. Especial attention 
is given to parts for C. W. transmitters. 

New bulletins from the RobinlOn Specialty 
Co. of Keyport, N. J., show the "0 R" vernier 
adjuster for attachment to any receiver 10 as 
to eliminate the elect of body capacity, and 
the "0 R" loud lpeaker for use without extra 
batteries on one-four stages of amplification. 

The Surdam Rotary Spark Gap is detailed 
:., in 'a folder from the Star Machine Co., San 

Diego, Calif. ' 

The Western Radio Electric Co. of Lot 
Angeles has completed the installation of the 
Kinema-Brack Shops radiophone for broad
cuting concerts from the Kinema Theater and 
news bulletins from the Lot Angeles Exam
iner. The station was opened with a con
cert from the Victor Herbert orchestra. Re
ceiving sets are being put in by all the West 
Coast Theaten, Inc.. chain. 

It il believed that this will fiJI a long felt 
want for a handaome, compact unit, uniform 
in appearance with the rest of a receiving set. 
Because of the specially designed tone cham
ber the lOundl are purer and more pleas
ing than is poaible with the ordinary hom. 

C. R. Kierull of Los Angeles is super
vising the installation of a SO watt radio 
telephone broadeating Itation for the Los An
geles Times. The equipment wa. designed by 
L F. Fuller, chief engineer of the Colin B. 
Kennedy Co. of San Franciteo. Dean Farran 
will be the operator in charge. 

LETTERS TO THE EDITOR 
Sin-WiJI you pardon me if I presume to 

criticize one of your editorials in the March 
issue. 

I think I know to whom you refer and if 
I am correct I agree with you that we should 
keep our eye on them and resent at least 
lOme of their elona. There are certain in
terests that are trying to take unto them
selves for selfiah purposes more power than 
is their right. 

However, your wt;lrds may be construed in 
a number of ways, and under some construc
tions they are rather dangerous advice. You 
begin by condemning selfishness and end by 
seemingly advocating the most extreme kind 
of selfishness. No term could be more selfish 
than "personal liberty." This term has been 
much used of late yean in another connec
tion, but whether we are speaking of the use 
of alcoholic drinks or' of wireless it is true 
that the rights of the individual stop where 
they interfere with the rights of others. Whtr
,~er 'tople come in contact with tach other 
there can be no luch thin9 as com,lete ,er
lonal libtrt,. The whole system of laws of 
the Republic depends on this principle. If 
one were to follow your advice literally he 
could "sit on the key" all day and stop all 
other radio work in the vicinity, but if we 
tried to stop him he could say, "You are 
interfering with my perlOnal liberty." 
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A number of amateun to whom I have 
shown your editorial think you mean the 
A. R. R. L I sincerely hope they are wrong, 
for I think this organization deserves much 
praise for the work it is doing. There i, 
no "penonal domination" in it" for no ama
teur in the country is denied memberahip and 
all memben have a voice in electing the 
directors. I admit it sometimes tries to im
pose certain regulations, such as certain listen· 
ing periods, upon all of us whether memben 
or not. {)f coune it has no legal right to do 
so. But you cannot find anything in any of 
these regulations that points to a selfish motive 
behind them; and they are always of Inch a 
nature that if we fill take an interest in them 
and abide by them we will all be benefited 
by them. Here is certainly a case where "e 
can alord to forget our "righta," and in 10 
doing bring greater pleuure and profit to 
all amateun, ourselves included. 

Very truly youn, 
H. IC. DUNN, 

, Opr. at IYR. 
Alit. Prof. Physics. 

Miami Univenity, Oxford, Ohio. 
Feb. 28, 1922. 

RADIO BOOK REVIEWS 
''WlIlIILW IN THII HowlI"-By Lee de Forest; 

32 page pamphlet, 4~x6~ in. Published 
by De Forest Radio Telephone lie Telegraph 
Co., New York City. Price IS cent .. 
This is a popular account of radio a. a 

hobby. It tells of the fascination of radio 
telegraphy and telephony. ,It explains the 
essentials of an amateur radio receiving at.· 
tion, including the aerial, tuning coil, detector, 
condenser, telephone and amplifier, in tenJII 
10 simple that anyone can read and under· 
stand it. Finally it gives a description of a 
crystal and a vacuum tube receiver and a 
two step amplifier. 
"THE RADIO EXPUIWI!NTIlIl'S HANDBOOIt"-By 

M. B. Sleeper; 131 pages 4x6~. Pub
lished by De Forest Radio Telephone Ie 
Telegraph Co., New York City. Price $1. 
When a boy first becomes interested iD 

radio he has many questions in mind for 
which he cannot find undentandable ans"e" 
in the more advanced texts. In thil little 
book the author tries to tell you what you 
want to know. He omits all theoretical and 
mathematical dileullion and confines hi. 
treatment to' limple and prac:bcal matten. 
He first tells what makes the wireless wort 
and then describes the apparatul used in 
.imple' damped wave transmitting and reedy· 
ing sets, giving diagram. of connections and 
tdJing how to let up and operate the equip" 
ment which has been bought. A brief ac· 
count i. given of how'the IUIdion work., what 
is an undamped wave, and how it may be 
transmitted, received, and ""amplified. Tbe 
book is concluded by a chapter on radio rula 
and regulations. While of little value to the 
advanced worker, the entire book will be 
helpful to the beginner. 

·Theater managers of New York are 
contemplating the use of wireless tele· 
phony to replace orchestras. Vaudeville 
theaters and musical shows could nol 
avail themselves of melodies from the 
air, and will continue to pay from $7S 
up for their leaders, and a minimum of 
$52 weekly for their musicians. But the· 
aters with dramatic offerings and the pic
ture houses could save a tidy sum by the 
installation of wireless receiving stations. 

A sending set and an audion for his reo 
ceiver is the first thing that Va11imar Gil
bert, an adopted boy, of San Francisco. 
wanted to get when notified that he was 
the heir unexpectedly to $180,000 from 
the estate of Jay Moncrief of New York. 
He prefers "the kind you put up your
self." 



RADIO for APRIL, 1922 

'lJ"e 
Harko Senior 

V. T. 
Radio Receiver 

$2~.'QO 
G-itaranteed 

This HARKO SENIOR RADIO RECEIVER has been :geveloped to supply the 
demand for a low priced, efficient receiving outfit, hav~ a range of from 160 to 
600 meters, thus bringing in on the average amateur antenna-amateur stations, 
radio telephones and commercial stations, operating up to and including 600 meters. 

-
This instrument is a combination tuner and audion detector. It consists of a 

tapped inductance, a Crosley Variable Condenser, a Crosley Model "a" Rheostat, 
a Crosley V. T. Socket, a Crosley Grid Condenser and Leak. The hook up is 
special-of our own design. 

, These parts are mounted on a panel of formica. The surface is ground; the 
binding posts marked and the whole thing mounted in a mahogany finished cabinet. 
Cords with clips extend through the back of ' the cabinet to be attached ·to th~ uB" 
batteries. ' 

From our Minneapolis station we have picked up Chicago, Detroit, and Cleve- ' 
land. ,On rare occasions we have heard Pittsburg.': . . ~ , .... _ , :~ 

, ' , 

This set is very efficient and the price is remarkably LOW. - ._" 

Price complete as described without 
'TUBE, "B" BATTERY, "A" BATTERY or PHONES 

Only 

$21.00 
Absolutely guaranteed or your money back 

We can furnish a Crosley Two-Step Amplifier to work with this Senior Radio 
Receiver for the low price of $25.00. 

The United Radio Schools 
Radio Engineers 

600 Delaware Street S. E. Minneapolis, Minnesota 

SPECIAL NOTE: We are prepared to furnish "Principles of Radio Telegraphy, 
in loose leaf fonn, prepared for self instruction by Prof. C. M. Jansky of the Uni
versity of Minnesota, for 17.5O-just what the amateur needs to "bone up" on radio 

Tell them that you u .... It In RADIO 



36 

I BeG.Greenwich - First to Get Across - , 
Mr. Cronkhite Put It ~)ver with This Set . 

Read remarkable power of this outfit on page 25, Jan. "Wireless 
Age" . .md page 29, Feb. "Q. S. T." 

2 Unit - 4 Bearing - 1500 Watt· 

2 FD-Flushing, . Got Across with Similar Set 
1 IRU-HlUtI6rd, alSo; hut with a 250~Watt Set 

1 BKA. Glenbrook Put It Over with This 

3 Unit - 500 Watt Outfit 

9 HK - Clinton, Iowa~ Goes Co~st to Coast 
with This Little Se~ 

.. ! 

2 Baring 100 Watt 

These (and other) Institutions Use <hu Motor-Generators 
M_ ..... titute or Tcchn I 
Queena Unlvel'8ity. Canada 
CoUese St. Croix. Canada 
Unlvenity or Mluourl 
UnJ t)' 01 Iowa 

Ullo P Iyt hnje" MontaDa 
hU d phia School 01 Wt. 

Northweetera School 01 Wt. 
Cluk Unlvenlty, Worceater -

Prill lOD Univel'8lty 
Fordham Unlvel'8lty 
Unlvenlty or So. Dakota 
Rice lnatitute, Texas 
Univenity or Florida 
Denver School or Minee 
H nd Radio n Lab. 
A.bury Park Radio School 
La Fayette Collqe. Easton, Pa. 

WBITE FOR BULLETIN 1S7 

ELECTRIC SPECIALTY. CO. 
MOTORS. DYNAMOTORS. OBNBJ\ATORS. MOTOR GENERATORS 

225 SOUTH STREET 

ftAD."ESCO"....... Stamford, Conn., U. S. A. 

TaU til ... tIIa' 'fOil uw I' ID RADIO 
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BEAJU) AT IAWT, III UKJOK ST., UK nAIf
CISCO, C.u.., JAK. , TO FEB •• 

8pc~ Cauadjau. 6bk 8ea, 6er, IIbb (like), 
!loJ (11mb); 11m., eod~ ~b, GoI, ~r, lito, liar, &;;b, 8ael>, 
IllUP, 6ah, lIaIIP1 tNIIIq, (&lib. (6aiI), &lio, 8ajb, 

~
6alU)' 6amD.l..6&TO, 6avr, 6&,"" (Ibal), lIuI, 7u. (7bbl, 
7be).! 7bb,/Dj, (7bk), 700, 7cp, 7ed, 7fi, (718), 7", 

f, 7;W. 7jw, (7k.i), 1'km, 7Iy. (7mf), 7mp, 7m:J, 7DI, 
.. 700. 70m, (7tj), 1ya, 7YI, Jyw, 7~, 7am/_ 7ap, (7n), 

7au, 7", Das Cauadiau, (libel CauadiaD), CIII. 
C. W.-(4cb Canadiau), 6u, (6cu), CIe&, 1Ieb, <~' 

(lieu) 6jd, (6pl), (lIu), (lIb-Toioe buuer), (err, 
6-'~.n, 6 .. , (6u).6aac, e.dI, (6aU), (6Ue), (6aoa , 
(6,. ,1oe, 7Df, 7mw, 7,"" 7rl, 8il, (Vbd ca.uidlaD , 
1Ipa, , lIamb, llbar, lid.., 11.,.,-.,,,, alB. ADyoae 
heariu8 6awt ~ 8 &I. 

BY IZAC cunORD J, DO~_WAILtPaJ. T. B., 
_ROil JAKUlltY 1 -IV na. 1t 

8parb-6tq, 6l1U, 6 ... II ... 6aau, 6atv Geb, eebr, 
llez, llbo. 61c, 60, 6a1<. 6 .. , 6.,.. 7bb, 7iel. 7"... 7,1. 
7ad 7.1, 7am, 7.t, 7au,IImo, 9yae. 

C. W.-6 ... 6aut, (llpt 1), 6atc. 6acNI, 6aDc. eaif. 
GetJ 6eD, 6jd, lIud, 6,..." Ibw, 6ud, II.,." 6m, 6aja, 
7m, 7tj, 7m. 7rl, Sap, Bbfx, 8uk, hmb, hja, IIdwi, 
IIhw,lhrd.l. 9uq,IIDb, lIuf, kay, 018, bcp.IIOf, om., 
.03, rll, \;&DaC!iau 4cbl ~ Ha ... bad a q&l CIOIlIITII1iDa rll reoeptiOll. LuaIe1 
Field, Hamptau, Va., ;D ohar. of Be'- Blair. 8a1-
uailll 460 watta of a 1 kw de Forelt fODe ucI Cw .. t. 
Would appreciate at lcut a card;D aclcuow~' 
of tile reporta I've teDdered TarlOW atatiOIlA wb_ 
addle. ia kDOWD to me, aDd would be pi.-! to b_ 
from tilo.e li.tt.ed above who bave Dot bad ~ word 
from me. 
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"Pen" Brand Variable Condenser with binding posts-
The "Pen" variable condenser is manu- 4 3 P L ATE 
factured with two binding posts to 
which connection can easily and con-
veniently be made without solcltri"9. 
Constructed with a special ocljlUh"9 $4 .6 
SCf"n» by means of which the plate ad-
justment can be tightened to prevent 
slipping. Accurately made, exceptionally 
high quality, remarkably low price, com-
plete with the improvements described-

3 plate .... t2.10 11 plate .... t2.60 
23 plate .... '3.45 43 plate ....... 60 

$12 50 CESCO I-STAGE 
• AMPLIFIER 

Why pay more? Carefully made of standard parts and beautifully 
finished throughout-measures up to the usual high CESCO stand
ards of service and efficiency. It will stand the gaff. And the low 
price represents a . big saving to you-tl2.SO as illustrated, post
paid to any address in the U. S. Order now to insure prompt 
delivery. . 

California Electric Supply Co. 
643 MISSION ST. - SAN FRANCISCO - CAL. 

"Radio 
Supplies 
that R 
right" 
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ope"
RADIO 
Batteries 

GUARANTEED FOR 
TWO YEARS 

A Special Size for Every Radio Requirement 
Every part in the Cooper Radio Battery, regardless of its 
importance, is constructed of the finest quality of material and 
is designed and tested to withstand the most severe service. 

D E ALE R SAN D • Write for Complete Details. 
MANUFACTURERS· Let Us Figure on Your Requirements. 

The Cooner-California Co. 
PACIFIC COAST UNIT 

1034 Geary Street San Francisco, CaL 

Tell Ua_ tllat 70ll .. " It Ia RADIO 
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Protection 
. of your b~be a rain lit • 
buminr out fa poaitjvely , 
• Nured by the 4 \ 

RADECO 
SAFETY FUSE 

(pATENT PENDINO) 
can be uaed on any stand-

" 

ard bulb uaed in &JIY • 
atandard aoc:ket. SUps .. 
dinc:tly on filament ter
minala. 

4 for $1 
Owl. 6,. .... 1 Of' from .)'0_ "-1. 

CtIITJIl"l ctlpGClIJJ ~.~. I. 
'~.'~.l.l~anJJampcru. 
Will 01.0 prol«t other tkllCGU 

,e/edrlctd i nsirurrtUtu. 

Radio Equipment Co. 
630 Waahington St., 

Boaton, M ... . 
Boaton'a Oldaat E""I .... ... 

RadloStora 

DEALE RS! 
Demand for the Rad
eco Safety F uae. as you 
would expect is strong 
and growing fut. It 
yields a tidy profit and 
brings trade to your 
atore. Write today for 
Dealers Price List. 

R S 
Tha Naw RTS Standard Det_tor P.nal will 
pi ..... 1I.m.taure. Sent complet. without 
tuba t_ b.t- 5 95 Poetpald b, In
tarl .. for onl,. auncl Parcel Poet 

s..J for compl.e cif'cuior. no'" 
Radio Tuliat Stal'a,Dept. A., Bin. D,N Y. 

Variallle eoaa.81Ien. Traumit 
ten. .... Balldl. Panel 

8witDh .. , zu. 
DB ... _ .... ~.llt 'leI. • meo. 08., Xert4ell. OOIllL 

BY IZI' EX ULB 'f<S' .b, eo. f, liiu, (6,q_). 6:rq. (SI1' 
(Cloth • (8eD). ( ). ( ). ( i). (&i .. ) (6Id_). 610. 
(tim I. (6po). ~). ~u). ~""). (&b). (6"'). (r:! . 
(t1u&l .IIM~:7e...a). (&abw). (6ack). (Wn). (6&1 • 
l6alu). (6alv). (6amD). &_. (6baj). (Gbfe). ($beIk • 
6~) pboDe. &~w .. ery q_. ('1b&), (1&k). 7ck. 

7_. (7DW). (71lJ:). (71y) . (7m1)l. (7mp). 7DD. 70m. 
(7qt). 7tj. 7ya, 7,j. (7.m). 'lao, 7.t. 7 .... 7.b. 7.u. 
8jl_. SYJ-flr. 8ap-cw. Sbrl_. 9D._. Ihrd_. 
~_. 9amb-ew. h:v--ew. (9ayu-nr f). 9be.<w. 
9bli __ .9dtm-nr. (9dva-ew). 9uq_. (9bd C&II.). 

BY lABS, K. SAK DIEGO, CAUP. 
With CI78taI wltheat ampU cado 

6bk. liif. 5mj. 4xI. 6n. 6yq. 6 ... Su, 6&1<. 6aa. 6a ... 
6bm. 6cp. 60 •• Geld. 6dr. 6er. 6ew. en. 61b, 6ri. 61n. 
6ft, 8ct't lla>. 6ct. lip, 6bf. 6bo. 61e. 6i .. , 6jB, 6jw. 6j,. 
6k1D. 61lY.--eu. 610.- 61u, 6ma. 6oe. 6ob. 601. 6pj. 6po. 
6pp. 6pr. 6pw. 6qk, 6co'. 6re. 6n. e-. 6ej. 6et

t
6tu. 6t .. . 

6uo. Gap, 6u •• 6'Y1D, 6vo, 6vs. 6va, ~wv- cw, 6 .... , 
6m, II .... 6aI<~ ~ 6.., 6 ••• 6l&1li. 1Iaab. 6a&k. 6a&u. 
6abD. 6abp, a&Ou, 6abx, s.er. Wf. 6aei. 6aaw. 6eea. 
W,. WD. Wp. 6a&f. 6acP. 6abb. ~q, 6abp, 6&bv. 
Wo. 6aif. Salo. 6ab. 6aj ... 6ajx, 6&l<t, -. 6ald. 6ale
_. 6aIk. 6amk, 6amq-cw. 6aDa. 6aDi. 6&Dp. 6amoI. 
6aGr. 6ape. 6apb. 1IaDP. 6ap ... 6aqk. 6aqr. 6aqv. 6&rd. 
6are. 6ark. IIUe. 6Uk, 6uv. 6&to. 6atf. 6ath. 6.tu. 
6a~UU 6aYb. 6avd. 6aw, 6aV'V. 6awb. 6awi. 6awt, 6a ..... 

6bbr 6bca, I. • 7bb. 7bj. 7br. 7C1:. 7_. ~n. let: 7kb. 71u, 71Y~7tn'r.7 rno. 7mp. 7tj. 7),&. 7,.. 
7,1. 7aj. 71m.1st, 7.u. _. 9amb-cw.llayw. 9dso. 

BY IUVn~~~ ~~, CAIa. 

S"t 6da. 6ek. 6on. (61k). 6ft, (6cf). (&ic). &is. 6kc. 
610. 6,u. 6mb. (6qr). (6to). (6!'h.6a&Ir.. 6abw. 6Ky. 
6ad1. (6&lD). (6aaf). (6abq). (o.uJ. 6aio. &iu. 6a,ib. 
6akl. 6a1e. 6aoa. 6apel 6.b. (6u). 6&tq, (7m1). (7bf). 
7tj. 7.u. 7jw. 7uJ. 7 .... 70b. 70t. TIn. 7 .... 7),&. 7st. 
7.x,.7.u, 71i. 780. libel. 

• .. BY THD J'RBKCHm, LOS Al'rGBLBS, CAL. 
5 ... 6m. 6&b. 6&1<. 6aa. 6aem. WI. 6a&t. 6ale. 6a«f. 

6aba. 11M;. 6aap. 6alv. 6ark. 6abf. 6apw. 1Iaab. 6a&k. 
6a&u, IIaeb, 6a(n, 6aid. 6ape. 6apb. 6eY. 60 •• 6cf. s.r. 
6ct. 6ic. 6ji. 6k1D. 6oe, 6 ... 6 .... 6ak..l 6aul.. 6",. 6 ••• 6qr, 
6q-music. 6blt. wv6-mUlli.,..loDe. 7". 7Dk. 7b1. 7ea. 
7ed. 7in. 7jd. 7mf. 7til 7, .. 7,s. 7 ... 7aj. 7st, 711&. 
Tlw. 7b, 9abm. 9dva. 9Djl. 

BY,iIATK, PALLOK, DVADA 
Idt, 9..,. ddS ... I. Inn!. 6US. kdw. kdf.llad. _. 

6a&t. 6.-m. 7e1. cl8. 6t,. 6at, m. vaw. RoeweU Eloetrio 
LiPt Co •• RoewelJ. N. M •• lUdio Equipment Co .• 
Dallu. TellM. Hobrecbt, Sacramento. NortbWMIaD 
lUdio MIs. Co •• Portland. KiDema Theater. La. ~ 
lee. 6aDj. 6&1<. 

BY tBD, VAKCOunR, B. C. 
C. W.--4eb Can., 400 "';'LOC 9pI. Feb. 21112:40 •. m .• 

(5bi) Can.. (6~Can.. (u.,,). li... (6ale). (6&wt). 
&.Iu. 6Gb. 6on. ( -). (6 jd) . ( J..a). 6am •• 6,.... 6ud. 
6.., (6af). 6... ::Ia .. k. 6 .. q.ldo ooncertltl kay. 6vm. 
Ids. 7 ...... (708). 71n..l 7m •• 7mb. 7b&. (7qe). 7q~. 7m 
obopper icw. 7vb. "/Df. Ido. 7a1. cl8. 7r' 7)'t. 71q. 
8bk ..,...,... Feb. 26 12:<K a .m. cia 9p1 9bQ._. 
Feb. 26. V)' colllliataDt .t qoa 12 p.m. to 2 a .m .• 9amb. 
9pe. 9bq. 9kp. I)'U. 9 .. 1. 9.)'8. 

B k-c&n dian "5'8" too numeroue. (6aa). (6ab) 
(6ar~ 6ab •• 6&bw. 6&er. (6aaf). 6ajr. (6&fn). qra pee? 
Ga&c. 6bb. (6ch). 6dm. (60s). (6hc). 6bp. (61b). (6111'). 

~
sr). (6ic). (6km). 61c. (6pa). 6qr. 6te. (6tu). (6va). 

610.). 6m, 6.k. 61r. 6"'1..6 .. 1. (6.am). llamk. 6.rh. 
7bk). (7bI). 7bb. 7br (/DC). 7ck. 7CD. (?ba). 7ed. 
7,e). (11i), TI,. (7jw).1. 7mi. 7mu. 7nD. 7nl. 7nl; (7mp). 
.f. 71y, (7Itb). 7qn. (110m). (7tj). (7It) . 7.j. 70m. 7.m, 

7,1. 7, •• 7,j. 7ap. 9yae. ciS. _ 

BY IUF, PIKD~N;':.fD" DURlKG 

C. W. only-(5 .. ). 6m. 6ou. flea 6on). (6jd). 6 .... 
6ky. 6j)t. 6rr. ·6.b. 61f. 6.s. 6 ••• ( • 6alu. (6ud). 
6uq. 7qt. 9bir. 9dva. 9uq. 9..,. 9bd ( .) 

CALLS HKARD BY lTV 
6by. llew. lif •• 510. 6bk. Sir. Ii;". (SiO. SIb. Sml. limk. 

501. Sol. 5tu. 5Ul1:. Ssb. Sxi. SIU. 5yi. Syq. (5Ia). 5 .. f. 
5 .. m. Ii ••• (6abq). 6.cy. 6adl. 6ad •• 6aeb. (6.mn). 
(6aib). (6uu). &ID. (6uv). (6ub). (6alu). (6ak~. 
6ale. 6.er. (6aba). 6.tg.e .... 6.ld. 6.bw. 6avr. (6.tb • 
6.k .... (6alp). (6a.x) . 6.~. 6bllb. 6<:u. (60n). (6ea • 
(61t). (6et). (61!1:». (Ogd-.,w • (6iv) . 6ia. 6jd. (6kJ.).6k • 
6ka-.,w .nd .,,1<. (6kc). (6 l-"w, 6km. (6mb). (600). 
601. 6ll". 6qk. (6 ... ). (6to). 6t • 6uo. 6vI. 6a&d-.,w. (Ou). 
(6ar). 7bk. 7fi. 7ya. 710. 9aq • • 9""11. 911mb. 9ay •• galu. 
(9dUi:). (9Wod). 9dtb. 9DS-" .... 9aaq. 

HBAllD BY DUDLEY KlUIEltEll. PIBDMOl'IT, 
CAUI'OlUUA 

Spark S .. ~ 6a1t. 6aak. 6aau. 6 .. t. 6 .... 6aba. 6aer, 
6aey. 6adl. 11Mb. 6aei. 6aow. Wn. 6&fy. IIailf. 6qp. 
6abp. 6abq. 6&b •• 6aid. 6&il. 6aiI. 6a10. 6a1v. 6aia. 6al,. 
6ajr. 6ak1. 6ale. 6alu. 6aD&\6&DP. 6are. 6ard. 6ark. 6uv. 
6atl. 6.wb. 6a.m. 6ew. 6oD. 6on. 61f. 61b. lid. 6",. 6CV. 
611l. 61D'. 6hl. 6ic, 6im. 6ir. 6ia. 6iv. 6id. 6il. 6kc. 6km. 
6fc. 61u. 61v. 6ma. 600. 601. 6ov. 6p •• 6qf. 6qr. 6ea. 6ek. 
6oq. 6t!. 6to. 6uo. 6so. 6u. 6.b. 6'1. 6.D. 6 .... 6su. 6 ... 
6 .... 6a&d. 6 .. 1. 7bk. 7br. 7bi. 7ck. 7CD. 7ed. 7bl. 7jd. 
7ke. 7ml. 7m,. 7mu. 7nl. 7D • • 70m. 7tj. 7 .. 0. 7vx. 7,., 
7,j. 7.m. 7ap;7.t. 7.u. (cIS. Beattie, Wub.). 9bel. 9bm, 
9 .. 1. Can&di&D. 

C. W.-:-5 ... 6 .. t. 6aif. 6aiv, 6alu. 6aol. 6uv. 6&wp, 
6cu. 6on. 6ir. 61v. 6D:!'. 6 .. 1. 6.D. 6a1. 6'11. 6.n. 61r. 6u. 
6ud. 6u.q. 6aad. 7cD./nl. 7.t, 7wm. 7>", 91.1. 
Canadian. 
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MAKE YOUR OWN 
A .... re of the f.d of the .c.rcity of 
radio materi.1 witb wbicb to ... ombl. 
70ur own a.t. we b.ve Ii.ted bolow • 
Ii.l of items we baTe in .tock NOW. 

Howner. it you Deed 80metbins Dot Ii.ted. 
write u •• D4 if it i. to be b.d. we bave It. 

BAXELITlI 
Jnlilt on the ceDulDe Grade XX B.kolite 

dialecto. Tbi. il tbe best for radio in· 
.ulatioD. Cut to aD, liae .... ,2.26 per Ill. 

OABINE'1'S 
Your bome'made let migbt be tbe best 

iD tbe world for recei.ins or .endins. but 
it won't look aD,thiDs if it isn't en· 
clo.ed in • nice looking·c.binet. W. b.Te 
• atock of lolid o.k e.biDet .. fumed IIDiab 
.n4 w.,. poli.bed. Bizes : 

7 x 7 . • . . .•..• • • •• .. '3.00 
7.12 •. • .... . ... .. .. 3.25 
6. l' ..... . . . .. . .. . . 3 .26 
7 a 1 ....... .. • . . . . . '.26 

All c.blDetl are biDS04 top. rabbite '4 w 

for p.nel. 

'l't1lIINO 
Bpacbetli tDbiDg conrinc your wirins 

m.kes your set look 100 per cent better. 
be.idel .4diDC to it. emeieney. We b.n 
two colon. yellow .nd black ID 2 ~ feet 
leDgth •• t 18 ceDts e.cb leDgtb. Bpleify 
wbether for l' or 18 caUle wire . 

RO'1'088 
Good roton .re b.rd to ... t at tbi. time • 

but we are fontlD.te. We b •• o a lot 
.nd tbey .re Soo4. 

8 ~ iDcb di • . .•. .. . . '0.70 .. . 
, ineb di ... ...... 1.00 .. . 

Tbese rotors .re .Irelldy 4r1l1ed for .baft. 
Bpeci.1 .mall lize "B" b.tterle •• 22~ 

"olt ••• t . •.•• •. •.... ..• •.•.• . 80.80 ... 
Be.l s.leD" 40tlble te.te4 cry.tal. 

mounted in blCbly poli.bed met.l. ,0.30 .. . 
Bame ••• bo ... but tlnmounle4 . . • .15 .. . 

Bsacoll 11,11&& 1II •• ., tor 
ra410 lomc. 

BB400llf RADIO BLBCTRIO OOKP4lfY 
2'6 Greullrlch 8&1'"" 

lIf •• York 01&7 

The 'QSA' Line of Radio Equipment 
Larser bualne.. b.1 m.de nec •••• r, larler 
.p.... an4 larser .tock. 80 we b.... mo.04 
iDto DeW qu.rtors wber. w. will b. better 
abl. tb.n ner to .upply your w.nt.. IteIDS 
Ii.ted below are ID .toolr. for immedi.te 
delinr,. 
RadiotroD UV 202 S Watt Power Tubo •• '8.00 
Feder.1 No. 226·W AmpllfylDS Tr.nl-

former •.•. • •• • •..••..••••.••.••. 7.00 
P.r.con VT Bockot No. 80........... 1.tO 
FADA Pao.1 ),fouDtin, Rb,oltat .... • •• 1.00 
ETeread, No. 776 Varl.ble "B" B.tter, 3.00 
Cat&los of "QBA" equlpm'Dt .ent for 10 
CeDY wbicb will b. refuDded on iDiU.1 pur' 
cha •• or FREE witb order from tbia ad".r· 
tilOmeDt. Get on our m.iliDS lilt. Wo b.n 
.0m.tbiDC InterelUDK to la, to yOIl eacb 
montb. -

INDEPENDENT RADIO 
SUPPLY CO. 

3239 Ogden Ave., Chicago, I11a. 

FORMICA PANELS 
Black SlIesta. Bolli S14.. Pol1alled 

You c.n .et p.Dels cut to order from tbll 
biCb quality m.t.rial .nd it .. ill colt 'OU 
only 80.02 per .q. In. 8/16" tbick. 
Immediate 8I11pm.n\ - POltac- Propal4 

DAVID RADIO SUPPLY 00. 
R . A. Box 388. Reedley. C.lif. 

"B" BATTERIES 
All 

1ViREADY 
PRODUCT 

48V. B.tterle •• tapp04 • .•.••••••••••.•.. ".1i0 
22~V. Batterle .. NaYY Type ......••.• • • 3.00 
22 ~ \1'. B.tterie •• Commercl.1 Typo • •..... 2.00 

Latter two typel e'l>eciaU, .dapted to 
CUDnlDsbam aDd Radiotron Tuboa. 

PoU.se Prep.ld An,1(bere iV. U,. ~, 

ETS-HOKIN & CAL V AN 
Wlr.les. BDIID.erl 

10 Klnloll Streel S&D Fr&Deaco 
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This special Radio Battery 
has all the Willard Threaded 
Rubber Battery features that 
are applicable to Radio work 
- plus many new ones found 
only ill this battery. 

39 
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. Bring Your Set Up-to.:.Date 
. with this All-Rubber Radio Battery 

It's just as important in receIVIng, to 
have a · good battery as to have a reliable 
and efficient set. . . 
. The Willard All-Rubber Radio Battery 
wall designed and is being used especially for 
radio work. It gives you the same reliability 
in wireless work as the starting and lighting 
battery has always given ~n motor cars. 
These batteries are available at a consider
able less 'cost than the motor car battery. 

Willard Radio Batteries are made with 
the same care, and have the same Threaded 
Rubber Insulation as the larger batteries. 

An important Radio feature is the All
Rubber Casc. Cells and casc are a solid 
piece of rubber · that absolutely preven~ 

, leakaKe from eel! to cell or to the ground, 
thus doing away with one of the most 
troublesome sources of noisc. 

Threaded Rubber Insulation and coae 
are both tested with 24,000 volt wireless 
transformers before assembly. Freedom 
from leakage is thus assured. 

For details about the Radio Battery, go 
to the nearest Willard Battery Station, or 
write us direct. 

WILLARD STORAGE BA TIERY CO., Cleveland, Ohio 
Made in Canada by the Willard Stor8ie Battery Company of Canada, Limited, Toronto. Ontario 

THREADED 
RUBBER 
BATTERY 

~ ..... . 
Tell them. \b., 7D1I ... W It La RADIO 

" . , ~ . 
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Listen to the World with Tr&o Tuners 
TRESCO SUPER-UNIVERSAL TUNER . . 

CablDet 12:d7)i Inohel. 

Formica or Hard Rubber 
Pue1. 

Weicht. 15 Ib...; 8hippiDc. 
251be. 

. Wa.... leDCth rIIDP. 1110-
26.000 M. 

Tuner. bWde---tiu'ee. AS. 
BS.KS. 

RaeoDllDended by ..-. of 
tbe Bureau of Market Reo 
penta ud ,uaraDteed to pt ' 
all th. wirel_ oIcnaIo. eltlier 
CW. Ip&rk. or telepbon. witbID 
tb. ru.., of th.I8DdlDa nation. 
Tblo io tbe oDly tuner in th. 
world tbat bao tbia rIIDP of 
w ..... lenatu ~e:- tht' oDe
Dale OD tbe 'l ~Je 
oincl. wire acriaI. Ar~D 
time. AAnapolia. San' Dieco 
oipaIo clearl7 read thro~ 
....... a vloleDt thunder ltorDI. 

N .... IY all_tIoDiIn th. United Stateo of tbe Bur.u of Marketo oom. iD OD tbia tuner iD tb. oeD_ of th. 
UniteCl Stateo. ud DO point ill tbe oountry would proVeDt the receptiOD of th_ aicDale. It 10 fMODlIDended 
for the Farmer Bureau of Mark •• 8choole. CoU_. eto. Tbenlo Dotbilll: about it to eet out 01 order or 
Deed replaclDa ;'s~t the bIcb ... oltalre battoriee •• replacemeDt of whicb ooeto only • few doUan. We abIp 
only by ezpreeo. We do DOt lhip without teotilll: .nd calibraw.. with your bulb. ud each ODe io .beoluteJ,Y 
1(U&I'aIl&eed to do jUllt AI we cIaiin or w. will refWld your mODey. YOII do DOt Deed to mow uythilll: about 
WireI_ to operate tbia tUDer or to eet the oUnaIo ud telopboD. repon.o. Cabinet 10 blcb17 poliabed aDd 
all panollickel fiDWl. If you' wiaIi eava loud sicD.1e you may .... ODe or two etep ~mpUtier. AI ~to are 
proYided OD the WDer for tIaia~. W. fMOmmend Baldwin or Brown 1Ih..-. W. only eeIl tbIo tuner 
~bled aDd oa1Ibrated to your bulb ordered witb the I8t. h io oomplete with aU that Ia Deeded esoapt a . 
pair 01 pbOD. aDd a few dry oeIIe to Ilabt tbe filameDt of ,be AudioD. Ready to .... wben It arrIy. with 
ull dinotlODIIO that a ohild can operate It. PrIced at ,100.00. F. O. B. Factor)'. 
1 
LiceDOed IIDder AnDItroIl& P.tent No, 1113149, OUR CATALOG FOR 10 CENTS 

TRESCO, DAVENPORT, IOWA 

A perfect rectifier at last. fully auto
matic and foolproof in every respect. It 
can be operated by anyone. . 

THE HOMCHARGER 
connects to any alternating cllrrent socket, 
gives a taper charge-will fully charge any 
"A" battery overnight. It is self-polarizing, Connect your battery 
~ither way and it will always charge. Automatically disconnects battery 
when power is interrupted. Restarts charging when connections are re
stored. Adjustable for wave form. frequency and voltage. Contains only 
ODe moving aud two wearing pnrts. I .. ting thousand. of hour •. replaceable n. a unit for 
$1.00. The highest chuglng rate. greatest efficiency. and 81mple8t of aoy rectifier Belling 
for Ie .. tban $100.00. Bulletin 628 proves it. Ask (or your COI)Y. 
MaDufactllred in sizes for ch:rrging three or six cell balleries from both alternalinK and <lirect 

currt"nI ~ireuits. Cannot injure batttry-"ill last 
~===""",,...~~=... a lif('"time-approved by underwriters-sati~fac. 

AHentio' n lion Kuaranleed. For s31e by an radio. elec· 
trical And accessory dealers or shipped 

Moton'sts expre .. prepai<l for purchase 
price only SI8.50 ($20 

s..od for 
iaJ 

irwi.&iD " 
Mowing 
how eaq 
It i. tn 

"no Cl\AI6l" 

west of Rockies l. 

The Automatic Electrical Devices Co. 
liT WEST TmRD ST" CINCINNATI.omo, 

c .. nad"", ~PovXq ct Moodv. LtJ. .• 
TorootUl 

TeU tbem. thal TOll .. w It In RADIO 
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BY IAOW ... , LDIB ST •• IUVERSlDB, CAUl. 
Spark !lItJ 5of. 5%\1. 5yq. 5 ... 51j. 6ab. 6&0. 6cp. !lop. 

60". 6fh. 6IP. 6ar. 6p. Obc. 6km. 6oh. 6pj. 6po. Opr. 6qk, 
6qr. o..i. Oto. 6tu. Otv, 011'11'. O'!,k, 0 ... :<. 6wI. 6~. 6"'. 
61k. 6au, 61S, 6u, 6aab, 6aau, oaom, 6abx. 6aei, 6atu, 
6afp. 6aaf. 6&bd. Oabu. 6abs. 6abl. 6aIf. 6&iD. Gait, Gait. 
6aIir. 6&lv. 6ami. Oamk. Oang. 6aar. &rk. 6ua. 6uY. 
Oatb. 6atq. Oatu. 6.lIu. 6avl. 6.wb. 6_. 6eam. bi. 
6OOb. 6001. 6bdl. Obf ... Obgh. 6bip. Obiu. 7ok. 7dp. 7hI. 
7b~. 7jw, 7jd. 7ln. 7Iy. 7mf. 7mp. 7ty. 7ya. 71'1. 7y&. 
71 71m. 71\. 7111. 7n. e1-8. r0-6. 

. W.--4ul. 5 .... 5%\1. 6ak. 6gd. 6gy. 6iv. 6jj . 6ky. 6mf. 
6pj. &no. 6 ... 61t, 6111. ~. 6aat. 6aif. 6aInr. &It, 
6&0 •• 6a"1'. 6a"'. 6nf. 6bu. 6bif. 6bhlr. 7m. 7-. hb, 
9wd. 91Y. 9amb. 9bji. 9dtm. 9dv •• 9oa1: . 

FODe-6aac. Obu. 91&f. dd-S. k1c. k.... kyl. kOlo 
kac. by. 

HEARD BY CASSELBERRY. 620 P LUKAS ST. 
RENO. NEV. GREBE CR-6 A 1 TUBB 

6ao. Oau. 6aM. OlLAb. 6""Y1. 6&<11. 6~ 6aI0. 6oIa, 
6ajh. 6ark. fiaH. Oavy. 6baj. Il<la. 6dn. 6u:. IIcb. lie\. 
Ogs. 6ik. 6jr. 6j .... 6k •• Okm. 61e. 6od. &1. 6qo. Gab, 
7e~ 7ed. 7mp. inn. 7nw. 7ya. 7zu. 

l,;. W. &: 1. C. W.-4eb (Canadian). 5 1&, 6aac. 8&o1, 
Oalu. 6aoy. 6awp (phone). O",v. Obm. 6cu. 600, 6c7. 
OJ •• 6ka. 6kh. 6ky (phon .. ). O_K. 6lf. OlD. 6 ... 7mf.7m. 
7qt. 9dva. 9XAq. 

HEARD AIm WORDD BY .n. OAKI.Um. CAL. 
(Oavr). (6uII). 6uk. S6acy)l (6adI). (11Mb). e..r. 

(Oabq). Ouv. Oabp. (GaiD Ir.' (0810. (6alo). 6eIb, e.Iu. 

~
6ald). 6amD. (6_). 6a •• 6a"'i'. tIda, (6fb~), (~). 
Sp). 0.hy~ (610). (Oiv). (6jy). (6kA). (like). (ere • &mao 
601). (000). (6pe~) 6pr: Olb. Ou. 6oal, 7bb. 7bt, 
CDI (7ed). 711, 7 • 7M. 7mo, (7mf), 7~. (7.), 7J&, 

7abl<. 9as ~d 9 (CanadiaD). . 
. C. W.-6tIa. 6aif. ' 6&0 .. 6ea,WI. lie. (6J.I). 8Jd. 
6 ... 61D. 6ud. cl8. . 

CALLS HEARD BY TVO MEDFORD. ORE. 
Spark--6aj. Oed. 6ev. 601. (6dp). 6ea, 6eb. 6en. 6C1. 

6fk. 6n,. (lgt. 611i'. 6id. (6ig). (OIV). 6ke. 6kD. 610. 61r. 
60b. 60t. 601, (6pr). 6qa, 6..,. (6to)1 Ouo\ OVY. O.e. Oth, 
6zr, 6aag, 6ank, 6sI\u, 6a.bw, \6abx}. 6ae""o, 6afi, 
(6aID). (6agf). 6",u. 6ag., (6apb). (Oaio). (Oai.), 6ala. 
Oalv. 6aor. Oao •• 6aml. (Oamk). 6aTII. 6&te, \6atll). 
(6atv). 6avb. 6avf. OaVY, 6awb. Oigw. 601. 7bb. 7od, 
10k. 7cw. (7ge). 711:u. 7hf. 7hi. 7bm. (7Iw). (7jd). 'lItb. 
7ke. 7k/l. (7kk). 7m. (7mp). (7De), (7n.,). ?ob. 70t, 7o~. 
7rb. 7tl. 7vk. 'tv.. 7wv,. 7xd. 7yg. 7yJ. (7yl). 7y •• 711. 
711!. 7.m. 7.n. 7.t. 7_u. 7aaj. 9bd (Canadian). 

C. W.--6gy. (6vm), 6aat. (6aiO. Oale. (6n.-l). (7Df). 
7rn. (7tq). 4cb (Canadian). 9ajb. 

BY TTl". BILLINGS MONT. 
Spnrk-5al. 5by. 6co. 6c .... rlo. 5hk. 5if. 51., 610, 

SoI.5plI: 5sb. 5.0. 5yi. !lyq. 5<&, 5&Ad. 5 ... e. Sin. boo. 
5 ... 6ae\'. 6ala. Oamk. 6atb. 6a1q. 6awb, 6he, 61t, &I. 
6ve. 6Hj, 6tt, 6tv, 6wv 6m 6&., 81am, 6n, 611:, 6u. 
7an. 7aw8. 7ba. 7ed. 1ek. 7fm. 7hm. 7im. 7jd. 7kb. 
7Iu. 71y 7ml. 7mo. 7m}'. 701, 70m. 7.b. 7y&. 718, 7)'i. 
7yj. 7y i. 7yo. 7ah. 7'1, 71m. 710. 7111. 71t. 7.u. 7 ... 
Sap. 9acn. \laeg. \laey, 91ll1:n. \laig. 9ai ... \laj •• !lap •• 
9a.pt, 9aqe, 9avIC, Davl, 9..,.D, 9aul, 9auu. 9avv. 981'1. 
Oawv. !laxu. 9ayw. 9bdp. 9bdt. Obow. 9dks, 9dkq. 9dpb. 
9doc. 9d8d. 9dva. OdIe. gee. Oene. 9r.. 91y. \II ... Ih!,'. 
9pi. 9v •• 9ti. O"'i, 9wu. 9xaq. 9Y8. 9yoe. 9yae. 9yok. 
9yal. 9yam. 9yay. 9ym. 9yp, 9YQ. 9184. 9~ac 9.00. 

C. W.-5.a. 6ail. 6ala. 6alu. 6at«. 6a • 600. Opel. 
6vm. 6wg. 9.ad. 6.aq. O.g. 6oa, Oat. 6... &d. 7st. 98&0. 
9abl. 9aei. 9agn. 9aib. Onja. \llIj ... 9ajp. Oaka, 9ah. 
9amb. 9aqv. 9avy. 9aua. OaYB. 9ayu. Obvp. 9bbf, 9bi~. 
9bji. Obvi. 9bm. Odel. 9dYOl \lfm. 9hb. 9jd. 911. 1111. 
\Ink. 9ul. IIpg. 9",u. 9wd. 9 ..... 9.aq. 9lri. 9yo. \I_y. II ... 

BY GA VM. 2311 K ST .• SACRAMENTO. CALlJI. 
C. W.-4bq. 4cb. 6.a. Oail, Oat«. 6cu. 6 .... 6aol.611. 

6bad. 6k ... Sel. 6.aq. Oek. Oil. 6 .. 1., SeD, 6.1. 6alu. 7m. 
70 •• lIag •• Sbk. Oaja. 9&mb. 9wd. 

Spark--6a.h. 6 ... 6ald. 6gt. 6by. 6ke. Obgl. 60<1. 
6alu. Oail. 6aue

l 
6nvr. 6bft. Saud. 6j .... 6 .. 08. 601. 6bif. 

6amn. 6qk. 6&8 • 61q>. 6to. Oa ... b. Otf. 6""y. 6blu. 61e. 
6adl. 6jy. 6aio. Ob"l. 6ajb. 6bb. Oiy. (leek. 6ai., 6da, 
7.0. 7en 70m. 701. 7.t. (7m!). 7qn. 7vk. 71y. 7k .. 
7abk. 7;;dL 700. 7bl. 7kj. 70t. 7.b. 7ow. 71u. 7m", 7ju. 
7ck. 7bk. Ito. 7kb. 71v. 71D. 7tj. Anyone bearin,; 6aTm 

poe qsl. NY TNW. HOQUIAM. WASH. 
6ak~w. 6bb. 6bm. 6cvl Mr. 6eb. 6eo-cw. 0., .. 6fl. 

Oth. 6gl. 6gr. 0, •• 6bc. Ojl-cw. 61c. 61u. 6nll:. 6ob. 6po. 
6<lk, (6qr), 6rm-ew, 81m, 6to, 6tu, 6uo, 6ve, 6vm, on, 
6;q:-Ione

b
6xh. 6.a. 6.k. O.m. 6ar. 61u. 6.,., 6w-ew-fon .. 

6aau,6& 91, 6!\b:l-e\\'-8pk, 6acr, 6aei, &(D, 6agf, tlahp, 
6"il. (6ale-cw). 6alp. Oalv. 6amk. 6aol-cw. 6a.rk. 6aru. 
6ath. 6atv. Oavv. 6bbr. 6bca. Oxac-fooe. 6aan. 6aal_. 
6.am O.ao. 71lb-(one, 7bc. 7bb. (7bj). 7br. 7ek. 7"". 
7cw. 7ed. 7th, (7ril, 7/le

b
7,j. 7",.. (7hf). 7br. 710. 7iu. 

(7iw). 7iy. 71d. 71 • 7k • (7ke). 1IIg. 7kI. 7ln. 71 ... 
7md. 7mf. 7mu. 7my. 7DU, (70b), 70m. 7rn<w, (7".). 
7tj, 7t.q-cw, ivo, 7wi. 7wm, 7rl·foDf!. 7),a, 7yj. 7r--
10n<HIpk, 7.j. 7am, 7.t. 9 ... -cw,opk Canadian. IIbd 
Canadian. 9laf-ew, cl8-fone. 

BY SAFO SAN FRANCISCO. ON 1 TUBE 
6od. 6gi. 6by. 60u. 6".,. 6er, 6abw. 6aiu. 6eek. 601. 

6en. Oaoy. 6aoo. 6da. 6fk. 61P. 6hk. 6k ... 010, 6mb. 
6mn. 601. 6pp. 6ek. 6,,;. 6abg. 6acb, 6aey. 6adl, 6aei. 
6seo, 6nbu. 6~b. 6nU. 6ajb.l. 6ale, 6alu. 6a!>. Oaqu. 
6avd. 61lv~ OIC. Oky. 7bb. '{bf. 7,n. 7kb. 7n ... 711D. 
7ki. 7kp. lit, 7.11. 7sd. 7tj. 7)w. 7=. 701. 7to. 7ok. 
7kl. hI'. and 7ya. 

Workad--6kc. 6eb. 6i •• 7ad, 7ml. 7_1. 

BY 'MP. EUGBNE. OREGON 
Spark-blf, 5hk. 5.a. 6iw, !lyl. lin. 0', and 7'. too 

Dumerous, 8ar. 9aa, 9j,,·, 9ab. 91D, 9ww. C&nadiaa 
(5bi). (5Ie). (oale). (Obd). (\lax), 9 .. au. 

C. W.-50t. SaD. 5.1\. Selr. 8i1. 8wj. ~. 8jl~ Sbt. 
8llY. (vy-q .... ). lIel. 8bif (1). 8bo •• 8all. 91D, 9u.o. 1I&Dlb. 
Il"d. 9n •• Ilrv, \IbM. \luo. \laYV

j
96uJ>. 9doc. 9D. 9DQ, 

9dtm, 21e. Ibe& Canadian. (~cb • (9bd). (9u). lie ... 
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DISCOMFORT ELIMINATED ~ 
~ LIMITATIONS ~MOVED 

RADIO 
enjoyment
under d!lftcufties 

~GNAVa . multiplies 
comfort and pleasure 
No receiving set is complete without a Radio MAGNA VOX. No 
receiving. set can even approach its best results or entire usefulness 
without a MAGNAVOX. Radio MAGNAVOX is the world's standard 
loudspeaker. "World's Standard" because its famous movable coil and 
other patented mechanical features make its marvelous performance 
positively and exclusively its own. There is NO substitute for the Radio 
MAGNAPOX. 
Properly energized, it will reproduce with equal facility' and without 
distortion eithtr radio music, radio messages, or radio telephone speech in volume so 
that any audience from a small family circle to a vast public assembly may dis-
tinctly hear every tone, every word, and every modulation. _ 
It is easy to hook up-you simply substitute the MAGNA VOX for your head set, 
sit back, listen, and enjoy. No adjustments necessary. Where power amplification is 
desired, use a 1-Stage or J-stage MAGNA VOX POWtr Amplijitr, such as lS shown in 
the illustration at the right. 
Make your eet complete _. Make It the source of pride and center of enjoyment it 
ahould be. Go to your dealer today, and tell him to alve you pricea and full particulars 
on the world' •• randard loudapeakina apparatu_the Radio MAGNA VOX and the MAG
NAVOX..-. POWER AMPLIFIERS. 

TIlE MAGNA VOX CO.-General Office-OAKLAND, CALIFORNIA 
NEW YORK OFFICE-370 7th Ave.-PENN. TERMINAL BLDG. 

In writing, please address the MAGNA POX office nearest you. 

MAGNA VOX 

Radio MAGNAVOX-the repro. 
ducet' wi&h &he movable coil, world'. 
etandard loudspeakrr. TYl"'_ R-3, 
ilIultrated, witli 14· hOl1l, ItIJ. At 
your dealer. 

Magnavox New 
Power Amplifier. 

Add one of th_ to four let to pt 
",... IIOWId iDtesIIitY and IMp 
volume from your MAGNAVOX. 
wi&hout diatortioD. New 2-«ap 
aDd 3-etqe typee. for _ wi&h 
traDlmiUer tuba and qh plate 
voltqa. Sim~ly throw &he _itch. 
to operate. Solid mahOl&DY cue. 
Sit. either flat or on ecIp. AU 
your dealer for pric:ee aDd pu\icuo 

Ian. 

There is no substitute for the Radio Magnavox 
TeD 111_ lIIa& 70- ..... " Ia JUDIO 
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Here's The Receiving 
Set-You are Looking 
For-
Tlae C,.".E,,' .. n Type HR Re,mn.tjpe 

Rec:rill6-?ric:e IJS." . . 

You can pay more money for. a 
receiving set-if you want to-

· but you can't get any better re-
· suIts or greater satisfaction at 
any price. 

, Since we put this set on the mar~ 
ket, we've been literally swamp6d 
with orders. Dealers, r a d i:o 
"fans," novices-everyboc\y who~ ": . 
has tried the instrument has be- , 

· come a booster for it. 
Regeneration is perfect on all LlC

17
811.'e4 1IDder ArIIIatroq s. Patent 11131&9. 

· wavelengths between 180an<J : " . 
825 meters. The range or distance}~om which 
signals are received and the deat, sharp tones 
are a revelation to the experienced radio man 
as well as to the person who "listens in" for 
the first time. 
The specifications tell the story to the expert 
and the C-E guClrantee of satisfaction protects 
every purchaser of a Clapp-Eastham Type H. 
R. Regenerative Receiving Set-expert and 
amateur alike. 
If you're looking for 100% satisfaction-re
gardless of price-ask your dealer to show you 
this ·set. He may be temporarily out, but it's 
well worth waiting for-or you can write us 
direct. 
If you haven't already received a cop-y, you 
should send 6c in stamps for the C-E Radio 
Catalog-it covers every essential radio re
quirement. 

Clapp-EasthalD 

SPEOIFIOATIONS 

1'aD.l-Formica. bandaomely 
tlni.bed. 

Oabinet--Dark Oak. Tarni.b 
tlniab. 

Oondenser-Balaneed tne. 
a Rotary. 8 Stationary 
plates. Built on Veruier. 

Diala-Inde.truetible metal. 
White llgurea on black 
rround• 

Antenna Induc&&nce-
Wound In Formica Tube. 

Plate InducteDce - Wound 
on molded ball. 

Bincl1n. Poag.-Niekel
plated br .... 

SWitch-Fan Blade. 
JLheottat--{).E. Type H '00. 
Otreu1t--Single circuit re
. gener:t.tive. Lieenled un

der Armatrong U. 8. Pat· 
ent No. 1118149. 

"B" Battery-Contalned In 
compartment inlide cab
inet or extel1lal al de
aired. 

COlDpany 
Radio Engineer. and Manufacturer. 

140 MAIN STREET CAMBRIDGE, MASS. 
C.1Uorn/. R __ nt.ti .. ., LEO J. MEYBERG CO., San FrllDcleco IIDd La. Anpl •• 

Very DESIRABLE Supplies 
A complete stock of Radio Parts and Sup

plies, Cunningham, Radiotron, Atlantic-Pacific 
TUBES in stock for immediate delivery. 

Fresh stock of "B" Batteries at all Voltages, 
220, 43, 86 and 108. Prompt Attention given 
to Mail Orders. 

Operating. '·K. V. Q." broadcasting enQ' enDing. 
6:30 to 6 : 30. Listen for DI. 

Send for Catalog 

Hobrecht's 
l014-6th Sacramento Main 654 

TeU them tbat you sa,.. it in RADIO 
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BY nor, El1GEn, ORB. 
Sp.rk-C&nadian (5ak). 9be1. ('1ba).1 (7bc). 7bc. 

~
?hh). (?hj). (7bk). (?h.). 'Ten. 7&.1.1bd. -(hi. (ray). 7ke. 
7kj). (7nw). 7n •• (1oh). (70m). (7tj). 7vo. (7V71.)1 7ai. 
1m. 71t. 7au. (6ah). (6 ... ). 6bb. 6cb, 601, (6e,,). l6fh). 

6ft. (6gr)1 fl9t, 6cJ:. 6he. (6hp). 6i11. 6,y. 6lte. 6km, 6m •• 
6od. (60h). 1IO.l. !lorn. 6po. (6pr). (Sq.). 6 .... 6et. (~tu. 
6uo. 6uq. (6yk). (6v,d. 6aau. 6abm. (&Sbw). (6ab • 
6acr. 6acy. 6800. (6afn) , (6aaf). 6acJ), 6&hq. 6&ii. '. 
&ain. 6ai1, 6ejt. 6akt. 6ald. 6a1l<. (6aIn). 6a1y. (6amk). 
(6ana). 6ano. (6ao.). 6are. (6ark). 6atf. 6atu, 6atT. 
6aue. 6auu. llaal. (6bb.). (6hej). (6blll). 6bbq. 6bin, 
6biu. 

C. W.-C&nadian 4eb. 6aat. (6abz). 6en. (6jj). &Ie. 
60 •• 6vm. 6awl. (cl3). 9amb. 7uv. 7ca. 

BY &BAJ, PASADEKA, CALJP. 
5aa (opk-cw). 6ad. 6.b. 6ak (.pk-c .... ). (6&0). &CP. 6dp. 

6ez. 61b. 6gt. 6gr. 6",. 6be. 6iy. 6km. 6tu, 6oc. Sob. 
Sot, 6pj. (6pr). Sqr. 6to~ (6tu). 6tY. 6uo. 6Yk. (6vz). 
6 ...... 611h. 6.b. 6.k. 6au. 6 .. ). (6 •• ). 6uh. ~u, 6ut, 
6abm. (6abw). 6.b". 6. n. 6acf

b 
&aif. 6ai ..... uaJe(cw). 

(6a1v). 6amk. 6al1ll:. 6aor. 6ap • 6ark. 6awh. 6btJt. 
6ba •• (6bbr). (6bea). 6bt1b. 6b,u. 7bd. 7bk. (7&.i)\.7jd. 
7jw. 7iD. 7i ..... 7mf. 70f. 7t). 7aj. 7.t. 9~. 9bd (Canaoiu.) 

BY.RR. ... K. GOWER ST., LOS AKGELES, CAL. 
Spark~aa. 5yq. 5"". 5.i. 6ak. Sqr. 6nm. Sot, &rj. 

6ty. 6pj. 6uo. 6"". 611h, 6.k. 6.u. 6 ••• 6 ... 6a&f. hiD. 
6amk. 6lwb. 7jd. 7mf. 7ya. 771. 7z.i. 71m. 7at. 'fau, 7 .. , 
lIyai. 91lt.cI8. 

C. W.~aak. 6ec. 6,d. 6ku. 6pj. 6pt. 6nm. 6nx, 6"". 
6aa. 6.b. 6 ••• 6.e. 6ut1 6aag. 6aif, 6aIe. 6avj. 6& ... 
6 ... v. 6awp • . 6aal. 6aak. oaarn. 6uf. 7 ... 70«. 7~. 8V}'. 
8jl. S,.... 8.y, 8e& •• 8boz. lIu. 9be1. Djd. 91lJ:. Dj,. 9b •• 
9b". Dpo. 9wa. 9wu. 9pm. DIU. D.I. Dn. Daia. Daja. 9ab. 
Damb. 9ayu. Dbes. Dbji. 9dtb. 9dtm. 9dva. 9uq. 9w. 
91ac. cIS • .,-8. kdq ... I. bf2, wv6. nol. Canedi&n. 9be1. 
'eb. 

BY 'ASJ, OA.KL&ftD, CALlF. 
8park---&c:r. 6ack. 6ahq. 6ejr. 6ald. 6a1u. 6amn, 

6aoe. 6aT)'. Sea. 61b. 6ft, 61c. 6od, 601. 7bk. 7i ..... 7mf. 
7mp. 6tj, 7.n. 7at. 9bd. (C&nadi&n). 

C. W.--4cb. 5ek. 5aa. 6acb. 6aif. 680 •• 6uY. (&CU). 
6eb. Ben, 6sd. 6jd. 6ke. 6ky. 6pi. 6rr. 6ud. 6uq. 61&, 
6m. 6u. 6 ••• 708. 7nf. 7nx, 7ny. 7qt, 71nl 7rm. 71'1. 
9aye.9be1 (Canadi&n). 9ba-b. 9kp. IIpII. D_. 

BY lAW, C.urrOK, omo 
Spark-J"bl, lax, 100. In. 2aje. 2bej. 2bb. 2bb, 

2bj. Zfp. 2ltk. 20m. 2tf. 21Q, 3aab, 3.ahk. 3ata. 3anr, 
3bex, 3eg, 3em. 3e1. 3fo. 3og. 3ud. 3wI, 3un, 31q. ~ag. 
4CI, 4ey, 5ej. 6bk. 5py. 5xa, 5zb. 5xp. 5l<U. 5ya. 5)·e. 
5yw, 5al, 5z,,', SZI, (8'8 too numerous 60), 9aap. 9aou. 
9ack, lIaeb. lIalo, 9arr, 9arK, 9uu. 9ala. lIae. llbee. g~p. 
gen. lIeb. IIde., 9ddq. 9de •• 9dfo. 9d..,. IIda •• 9diw. 9db, 
IIdy. DIm. 9f., 9gk. 010'. IIbr. lIio. Ojl. 9ju, like. 9ki. Orne. 
90k. 001. Oqj. 9re. Ory. !lsi. 9tv, lIuu. 9wk. 9wo. \I,.... 
9wt, 9wu, 9xe, 9xi, 9xm, 9xx, 9ya, Uyb, 9ye, 9YQ, 9y.~. 
9ye, 9ym, Oyo, 9xaq , D.I. 9.j. . . 

C . W.-laab. I"", •• lablblarYi 
law. Ibee. loch. IbdJ. 

lbel. Ibem. lbea. lbrq, I vb. bkq. lbei. lbg, lemk, 
Idf. Iqo. Ird. Itt.. lxR, hj. 2afp, 2ayu, 2ajf. 2",... Zanv. 
2beb, 2bfz. 2bnq. 2bej. 2eOO, 2j.,. 2no, 2.q. 2va. 2.k. 
200. 3"ko, 3aad, 3Rak, 3nat} 3any. 3aqr. 3arm, 3ber. 
3bel, 3bKV. 3biy, 3btj. 3bh, 3bec. 3blu, 3bav. 3bol. 
3bre. 3brx

b
3cbq• oem, 3f •• 3iq. 3kg, 3kQ, 3. W, 3..,. 310. 

3.v
b
• 3n. 4 k. 4by. 4ew, 4ft. 4gk. 4gJ, 4kk. 40. 4'1". yo. 

4y • 4.0. 5aam. 5an. 5ex. 5dq, 5ek, Mv. 5ix. 5ib. b!:1!' 
Sis. 5nq, 5n •• 5py. 5uu. 5ye, 51e. 6ale, 711&. 7dm. (8. 
too numerous 105). OMI. 9aff. 9uf. 9ajf, 9akd. 9aja. 
Dais. Onjb. Dano. 9arg. Ontv. 9aft. 9ayb. Dajv, 9ay ... 
9amu. 9aay. Oas. 9at. 9bjb. 9bft. 9bwI, 9bb. \lbdf. 
Obrl, gep, 9dej. Odew. 9dtj. 9du. 9df ... 9dam. 9d"n: 
9db, Odj. 9f • . 9hk. 9hw. mi. Dio. 9jl. Ojn. 9ju, 9jr,9kp. 
Onx. 901. 9po.. 9qa, 9qe. 9ry. 9.j, 9,,'V. 9z.i. 9"" 91l11, 
9yam, 9yaj. Oyb. 9ye. 9zae. 9.", Ooy, kay, nm,.. (qra1). 

Fonc--he. 21b. 3an. 3.0. 8apu, 8bt. 8ju. 8me. 8yg, 
S.v. kdka. kqb. kyw, Dof, ",bl. wdy. wmb. wjl. 

BY STATIO!' '00, SAK 1I'RAIfCISCO 
'cb. 4bq. 5 ... 6ak. (6cu). Sea. 6ef. 6en. (6gy). 6id. 

6jq. 6ka. 6U. 6nl. (6ec). 6 ... 6.n. 6 ••• 61b. 6&i-b. 7Il10 
71n. 7nx. 7qe. 7wg. (7d). 8bk. 8vv. Sag'. 8brl. Scld. 
9kp. Ope. (9wd). 9uu. 9eja. 9aye. 9dtb. 9aaf. 9be1 
(CanadilUl) a1s<>--6aby. (6aif), (6ale). (6am.). (6aoj). 
(6aoy)J., 6aqt. 6a1,;" 6ud, (6ud). 6mq. (6hed). 

All \,;. W. muons; 5-watt C. W. here &nd .6 amps. 
radiation. 

OUR S.HOP 
ba. better facilities than youra hu. Let 
UI do your work. We haTe facilitiel for 
cutting. drilling, buft'inl{, and paining 
panel.. We carry in .tock Form,ca and 
Condensite·Celoron. 

3/18w FOrmica, per sq. in ........... 2'1.c 
1/'" Formica, per sq. in ... . ........ 3'1.c 
3/18" OOndenllte Veneer, per sq. in .. l'1sc 

Write U8 for estimate on a panel lor your 
let. drilled and finished. 

RADIO PANEL SHOP 
1103 S. 3rd St., EvanrnIle, Ind. 
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ELMCO 
Elmco Senior Tuner with or without crystal detector. 
Elmco Junior Tuner with or without crystal detector. 

150 to 700 Meters 
HIGHLY EFFICIENT 

Super Crystal - Detector Receiving Sets Inductively 
Coupled. Sharpest Tuning • . . Positive Shielding. 

I Write for Catalog and Prices 
! 

ELMCO SHIELDED APPARA TUS 
THE ELECTRIC MACHINE CORPORATION 

Indianapolis,. Indiana .. ' . 

DO YOU TAKE ' ONLY ·· 
"HALF WAY" PRIDE IN 
YOUR RADIO WORK? 

It is impossible for the radio-electrician-professional or 
amateur-to take real pride in his work with inferior 

or "half way" instruments. 

Whether in the first-grade-or taking a "P. G." in the great School of Radio, you o'we it to 
yourself to be particular to the point of "fussiness" over your equipment. 

Consult Radio experts, teachers and students who know about 

"SIGNAL" 
Then check up Signal wireless apparatus with other makes, price for price, feature for 

feature. If you do this your choice will invariably be-"SIGNAL." 
- Write us today for literature, names of users and nearest distributor. 

SIGNAL ELECTRIC MANUFACTURING CO. 
" . 

MENOMINEE, MICH. 

Everything for the Radio Novice and Professional 

Tell them that yon •• ,. It in RADIO 

43 
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COLD FACTS 
Crai" Aluh, 10·21·21. 

Exp. Inf. Service, 
45 Pineburll Ave., N. Y. C. 

Gmtlemen :-
Received parts of your 160 to 1000 meter Receiver. ju.t completed tbe .et and given 

same a few days teat. 
Am very much pleased and wi.b to state that it is the best Receiver I have ever worked. 

The late.t commercial receiver. approach yours very closely in selectivity. Can copy Itations 
1000 miles distant thru interference by station. of equal power only 100 miles di.tant. both 
tuned to 600 meterL Some of tbe Pacllic Coast Al)1ateurs come iu QSA without regen.eratlon. 
Heartily recommend your Blue Print Design to anyone wanting to build a liut cia .. receiver. 

(Sicned) 
WINFIELD S. H. WOOD. 

Cral,. AluD. 11·22·21. 
Exp. Inf. Service. 

45 Pinehurst Ave .• N. Y. C. 
Gmtlemen :-

On 600 meters I get everytbin, on tbe Pacilic Coa.t. Stations 1500 to 2000 miles come 
in Yery loud. I ,et .hips aud 1 K. W. Land Station. in tbe Hawaiian blands line. 

Wbat I consIder the be.t work of your Receiver i. in Phone work. After a few day. 
test I waf able to ,et the Anion Phone line and .ince have heard them nil(htly and .orne· 
times an hour before dark. After a few nillhtl acHultment wa. able to ,et the bulletin. and 
music from the Fairmont Hotel San FranCISCo. Next I picked up tbe mu.ic from the Poat 
Intellilencer Office. Seattle. (Note: The Iut mentioned pbone ia only 10 Watt.) lIne never 
heard thi. feat duplicated. S""."Io;ft, Oft Oft' b"lb. 

(Slcned) 
' WINFIELD S; H:' WOOD. 

- ..... - - - - - - - - - - - -- - - - - ~ - - - --
'fIDI UOEIVBa WAI BUlL'! rBOJi on OF ova iii BLUB PBIIf'r DBIIG.I 

By buildinl your own. you can bave the very beat at a minimum coat. 
Bulletin 24 ,ivel full partlculan--mailed on requelt. 

Experimenters' Information Service 
45 Pinehunt A venae, 'New Yotk City 

CROSL·E-Y 
HAIlKO SENIOR RADIO RECEIVER THE 6TH EDITION 

IS READY! 

Comple\e nner anel auelion ele\ec&or ••• embled 
on a formIca or otller bl,b Irade dielectric 
panel. monnted complete In maholan), IInllh 
cabinet. Ran Ie. 150 to 4100 meterl. non·re· 
,enerathe hook·up. Price wltbout batter)'. 
lube or phone • . ••...•• ... . ...... •. '16.00 

CROSLEY TWO-STEP AMPUFIER 

Complete wltb amplitTlu, trauformera, lock· 
eta, rbeGltata. Iwitch, blndlD, pOlta. etc .. 
mouDted OD formiea paDel ID maho,aD), liD' 
Ilhed cabinet. Prlu complete al Ihown ID 
llIultration ............. . ........ . ,211.00 
W. make a complete lID. of ra410 aV,,"&&UI. 

"It'. beuer-aDd cCll&l 1 ... 
lad for clrc~. 

CROSLEY MFG. CO. 
aa410 D'pt. P·II . OIAelJuI&U, 01110 

RADIO CLUB SECRETARIES 
Write for Our Special Club 

Subsc:ription Plan. 
"RADIO," San Francilco, Cal. 

IT INCLVDES ALL THE 

LATEST PRICE$ 

ON EVERYTHING. 

SEND NOW 
FOR YOUR FREE COpy 

OF THIS 
INDISPENSABLE PRICE 

DICTIONARY. 

WE'STERN RADIO 
ELECTRIC CO. 

41ST 80. Bop. It. 274 Twelfth 8t. 
Lo. Angel .. , Oal. OUlaDcl, 011. 

Operatin& Kinema Radiophone 
Loa An&elea 

antedi----
a representative with prac:tic:al 

radio experience in every locality. A 
paying proposition for live wires. No 
capital required. 

A. K. LAING RADIO CO. 
Dept. N. Hanover, N. H. 

Tall tll_ that 70- ea .. It I. RADIO 

WASHINGTON ·RADIO 
CONFERENCE 
C O,";ft",4 frOM ,IJ,' 10 

are indeed today upon tbe tbresbold of a Dnr 
means of widespread communic:ation of in· 
telligence tbat bas tbe most profound impor' 
tance from tbe point of view of public educa· 
tion and public welfare. Tbe comparative 
cheapness with wbich receiving stations can 
be installed, and tbe fact tbat tbe genillt of 
tbe American boy is equal to constructioo of 
such stations witbin tbe limits of bis own II" 
ings, bid fair to make tbe possession of receiv· 
ing lets almost univenal in tbe .American 
home. 

I think tbat it will be agreed at tbe oubet 
tbat tbe use of tbe radio telephone for CIJIIIo 
munication between single individuals as in 
tbe case of tbe ordinary telephone is a per. 
fectly bopeless notion. Obviously if teD mil· 
lion telepbone sublCriben are crying through 
tbe air for their mates they will never make 
a ju'nction; the ether will be filled with frantic 
chaos, witb .no COIDmanication of any kind 
poaible. In othtt ' words, tbe wirelesa tele
pbone has one definite field, and that il for 
spread of certain pre-determined material of 
public: interest from central station.. This 
material mUlt be limited to news, to educatiaa, 
to entertainment, and the communicatioo of 
sucb commercial matten as are of importance 
to large groups of tbe community at the IIIIX 
time. , 

It is therefore primarily a question of broad· 
casting, and it becomes of primary public ill
terest to IIY who i. to do the broadc:utinr. 
under what an:umltancet, and with what type 
of material. It is inconceivable tbat we Ihoald 
allow 10 great a poaibility for lervice, for 
nnn, for entertainment, for education, and fer 
vital commercial purposes, to be drowned ill 
advertising chatter, or for commercial pur· 
poees_that can .be quite well ,lKYed.by oar 
otber means of COIDmunication. 
. <:ongrea lOI1le f", yean a&o authorized the 
Secretary of Commerce to license radio KIIcJ. 
ing stations, and to impose certain conditiont ill 
the Iicenlel designed to prevent interferencr 
between tbe station. and to serve tbe public 
good. Tbi. legislation was drawn btfore tilt 
development of the telepbone WAI of CCIIIfo 
quential importance. Until the lalt four or 
five 'months tbere bal been but Httle difficulty 
it; handling thes'! regulations, because aeoding 
purpoaea bave bun largely confined to radio 
telegrapb, and to a very amall extent to the 
radio telephone. Tbe extraordinary develop
ment of the radio telepbone, however, bas 
broultbt us face to face with an entirely Dew 
condition upon wbich Iicensea .hould be i. 
sued. It raisea question. to to wbat extensioo 
in the powen of th~ department abould be re
quested of Congress in order that tbe maxi· 
mum public: good aball be aecured from tilt 
development of this great invention. During 
the last five months, while tbis extraordinary 
rapid installation bas been in progress, I and 
my colleagues in tbi, department have felt 
tbat we should take a very conservative atti· 
tude on the issuance of lending Iicenlet, and 
I am able to inform you tbat there are 
today, outside of government broadcuting 
station. and the field autborized to the Ameri· 
can boy, but few Iicenlel outstanding-and 
tbese are limited to a unall proportioo of 
the number of the available wavelengths. We 
bave therdore kept the field clear for coo· 
structive development. Tbe experience pined 
indicatea that the time ha, arrived not 01111 
wben thi. large ma.. of .ubtcriben Deed 
protection a, to the noilel wbich fill their in· 
struments, but allO wben there mUll be me ... 
usea to stop the interfereac:et which have al. 
ready gr~wn up between even the limited 
number of lending Itation, which threatal to 
destroy them all. 

The problem is one of molt intenlely tech· 
nical character, but i. Dot one without bopt 
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of fairly colJ)plete IOlution. Fortunately, the 
.ending of radio telephone messages can be 
arranged in wavelengths .ufticiently" far apan 
10 .s not to interfere with each other, and 
receivers " can at their option tune their re
ceiving instruments to the different wave 
bands. With the improvement in the "an and 
in the delicacy of instrumen~ , the distance 
between wavelengths " may eVllntually de
crease and thus the number of layers of mes
nges increase. Funhermore, it is possible to 
increase: the number of sending stations and 
thus the variety of material, if the power 
applied to cenain wavelengths is limited 10 

as to circumscribe the area of distribution 
from a given station. Beyond this again cer- ' 
tain times a day may be set aside within 
cenain wavelengths for cenain types of in
formation. 

With the permutationl possible to work out 
in different wavelengths, in different geo
graphical areas, in different times of day, we 
Ihould be able to make it possible for the 
owner of a receiving instrument, by tuning 
his instrument to different wavelengths, at 
different times, to postetiS himlelf of , a great 
variety of entenainment, information, news, 
etc.,- at his own option. Even if we use all 
the ingenuity possible I do not believe there 
are enough premutationl to allow unlimited 
numbers of sending stations. 

One of the problems that enter into this 
whole quetltion is that of who i. to suppon 
the .ending stations. In cenain countrie .. the 
government has prohibited the u.e of receiv
ing instruments except upon payment of a 
fee, out of which are lupponed government 
sending ltations. I believe that such a plan 
would moat seriously limit the development of 
the an and its and its lOcial pouibilities and 
that it i. almost impoasible to control. I believe 
that we ought to allow anyone to put in receiv
ing stations who wishes to do 10. But the 
immediate problem ariaes of who will do the 
broadcasting, and what 'Will be his purpose. 
It il at once obvious that our universities, our 
technical schools, our government bureau .. are 
all of them willing arid anxiou. to distribute 
material of extremely valuable order without 
remuneration. AIIO judging from the appli
cations we have had, any number of merchants 
are prepared to distribute entenainment pro
vided they are allowed to interlard discus
mon as 'to" the approaching remnant sale. 
Many of the larger newspaper publishers are 
asking for licenses to install broadcalting sets 
in which new, and entenainment will be 
distributed, and the commercial companietl are 
I'eque.ting 'Iicenstl fOl' the etltabJishmmt of 
l)'Itematic distribution of newt and entmain
mmt conditional upon their being given pel'
million to undertake commercial broadcasting 
of one kind or another. 

It il my belief that, with the variations 
that can be given through different wave
lengths, through different timetl of day, and 
through the staggering of stations of different 
wavelengthl in different pans of the country, 
it will be pouible to accommodate the most 
proper demands and at the same time to 
protect that precioul thing-the American 
lIDall boy, to whom 10 much of this rapid 
C%panaion of interest il due. 

It i .. however, a problem of regulation, if 
we are to get the maximum use. It i. one of 
the few inltancetl that I know of where the 
whole industry and country is earntldy pray
ing for IDOre regulation. Regulation will 
need to be policed, if there il not to be great 
prejudice to the majority, and thus the celestial 
tyltem-at lealt the ether part of it---<omes 
within the province of the policeman. For
tunately the art permits IUch a policeman 
by listening in to detect those ether hogs 
that are endangering the traffic. 

There is involved, however, in all of this 
regulation the necessity to so establish public 
right over the ether roads that there may be 
no national regret that we have I'arted with 

RADIO FREQUENCY AMMETERS 

Type 127A Type 1278 

HOT WmE AMMETERS 
All tranllmitting lets, and continuous wave sets in particular, require am

meters to obtain the best results. You cannot depend on the other fellow's 
ear. The circuits from input' to output must be adjusted by ammeters. " 

The hot wire ammeter is the universal meter for this service. It is 
adapted for direct current, low frequency alternating current and for radio 
frequency. It can be checked at any time on direct current and will be 
equally accurate on radio frequency. As this action depends ' on the funda
mental IaR law, ' it always measures actual effective amperes. 

We recommend for this lervice our Type 127 hot wire ammeter. This 
meter employs a platinum expansion element and is rugged and reliable. 
The diameter il three inches and this meter is made in front-of-panel and 
flush~mounting models. It is lupplied in a variety of convenient ranges. 
The price is also right. ' 

PRICE $7.75 
SEND FOR FR&& RADIO BULLETIN 910C 

GENERAL ' RA.DIO COMPANY 
MASSACHUSETTS AVENU& ,Al\lD WINDSOR STRE&T 
cAMBRIDGE' 39 MASSACHUSETIS 

Star'uJordiJr~ ·on Gtn"ol Radio EquipffUnt Throughout. 

No. 100 23-plate .0005 MFD List ..... ".00 

No. 200 43-plate .001 MFD List ........ 50 

Prices do Dot include knob, dial, or scale. 

HEeo 
-VARIABLE 
CONDENSERS' 
Made in 23 and 430-plate. Spac-

• ing of plates and casting of pil
lars and plates give uniform 
capacity at all times. Spring 
bearings assure even tension 
and good contact. Parts made 
and assembled under direct 
supervision of our radio engi
neers. 

We can positively guarantee 
24 hourS shipments OD all 

orders. 

HATFIELD ELECTRIC COMPANY 
INDIANAPOLIS, IND. 

Tell them that you •• 'If It In RADIO 

4 
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Why suffer delay? 
wbeD. yon can Jet • complete radio let or partI from our complete .tock, ready 

for IMMEDIATE .mpment? 

Through foreai,ht we have the beat auo~ent and variety of radio 
equipment at .tancla~ prices. 

SPECIAL ATTENTION TO MAIL ORDERS 

CUIlDinIbam Detectora f$.OO. A. P. Amplifien ~.50. 

SETS SOLD ON TIME PAYMENTS TO RESPONSIBLE PARTIES 
Sead lor Price Liat and )laic 8chec1a1e 

Member Pacific Radio Trade Association 

"ILLINOIS" THE RELIABLE 
MADE RIGHT - STAYS RIGHT 

STYLI: No.1. STYLI: NO. II. 

Optlo.I:-Wltb 8t111 No. 1~lnlt •• d 0' 9<-.le .nd Pointer, 
• B. Incb IIltll Dill It 50 eenll as Ira. or • B. IDrll 8IbUI. 
Dill .t ,1.00 astra. L.r,e Knob.. 80111 nrellent nluel. Or 
.1 "Ill, If d.lred, uppl, tbe CODde .. er "Itb Imoolll 3/111 IDeb 
centlr It.Ir, "lIbout Sc.i.. Knob .nd Polnler. .t 15 e.n&a olr 
tbe lI.t to tbo.1 .110 prl'er to luppl, tbelr O"D 411.1. 

Vernier wltll .ID,le monble pl.'1 .pplied to 13. 28 or •• 
"I.te conde .. er, ".00 Illtre. 

We allow nO dllcount. neapt 5 per cent on ordera of II or 
more. 

alD\ Prlpatd OD Beell,\ of Price 
Eselpt: PacUle 8t.te., Ala.k .. Ha •• il, Pbilipplnu .Dd C.nal 

Zonl .4141 10c. C.nada add 25c. 
J'onlp Orden otller tban Canada not .olleltad. 

C. F. JOHNSON, 625 Black Ave. 

Three 8t,le.: Mo. 1, Panel: 
No. II, Open'l'JPO ... bo .. ; No. 
" "'11, J:Deued. An&! Pro8teer. 
La.. tba. pre·.ar priou. ...U1 
.... mblad .nd ... tad. 

8t,II No.1 
117 Pl..... ,'7.00 
.. ..50 
28 11.'75 
18 11.115 

No.1 
, •. 00 
'.50 
1.'11 
1.115 

No.' 
, •. 50 

'.'71 
' .00 
1.10 

1I0DOJ back If no\ .. tlallad. 
JOlt ratum conden .. r "itlli. 10 
da,' b, I .. orad Parcll Po.I. 

VJ:&NUR 

Springfield, Illinois 
Ten tbem lbat 10D .... 1\ In RADIO 
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a great natiODal aaet into uncontrolled bands. 
I believe thi. conference with the high Kill 
that it reprelellb will be able to determiae 
upon a method which Ihould give .. tisflCIioo 
io all directiOD" and Ihould mmulate tilt 
creatioo of a oew addirioo to our oatiGlla] 
life. . 

TUTlMONT FlO .. A. H. GRJlWOUl 

The fint witOeil called by the commillioo 
wal A. H. Gri.wold, of the Americ:ao Tel. 
and Tel. Co. He Itated that hi. compaay's 
interesb lie primarily io whatever relatioo 
radio telephODY bean to public Ie"ice. He 
Itated that io hi. opioiOD the only real ttr· 

. vice which could be rendered through tIIis 
meanl wu for telephoning acroll wide 
ltretdJes of water or from ship to ahore or 
from ainhips to ground ItatiouL He llid 
that he koew of 01111' ODe commercial appli
cation, namely the lervice giveo between Cata· 
lioa Island aod the maiolaod. 

In regard to broadcalting he Itated that 
hi. company is DOW COIIltrucring a sending 
.tatiOD io New York which will be ready for 
lervice 1000. It il the intention to leue this 
Itarion to the public and oot to give lOy 
definite program. Hil compa~y, he Itated, 
does not intend to promote the art of wilt
Iell telephony, but to give public lUVice only 
by enabling a lublcriber of their wire sys
tem to be directly coooected to the wireless 
eyltem. 10 hi. opinion it i. difficult to sub
divide tran.-ni.ion lervice, u there are DOl 
enough wavelength. to do thiL He did, 
however, make tbe followiog IUggestion. a 
to the proper allocation: 

Public radio telephODe lervice, 325 to 42S 
meters. 

Ship work, 1600 to 2200 meters. 
Internatiooal lervice, 4000 to 5000 metm. 
Short range telephony, 100 to ISO JDdtn. 
In hil opinioo there are only 30 available 

wavelengthL 
In an.wer to a question by CongrellllllD 

White, Mr. Griswold Itated that in hil opia
ion there .hould be one governmental r .. poo
sibility and that IUch cxiotrol lhould be througll 
the allocatiOD of wavelengthL He stated 
further that the limit of their New York 
ation would be tranmllion over 100 10 
ISO miles and that no lervice rates bad beea 
decided upon. " 

General Squier ap..-cl the opiniCID tIaIt 
general broadcutiog might ioterfere"with an 
other lervice eYerywhere and that ooe ndio 
.utioo might do more harm than 1,000,000 
miles of wire. Mr. Griswold thought that tilt 
only lervice which should be let apart would 
be that for international bulinell aod ship 
ute. He thought allO that every man should 
have the right to do broadcasting for bit 
own bUlioell, but on lhort waves 0011'. 

In reply to a question by Secretary Hoemr 
in regard to the pateot litualion, Mr. Grit
wold Itated that two yean ago the Galenl 
Electric Co. and the .American Tel. and Tel. 
Co. had at the request of the Govemmeot 
agreed to lell applia.oces. The formrr ndio 
telegraph ioltrUmenb and the latter radio tele
phone inltrumentL Thereafter certain rights 
were transferred by these companies to the 
Radio Corporation of America aod the Wet
em Electric Co. and later the WestinghouJe 
Co. came into the field through an arnngt
ment with the General Electric Co. 

STAn .. INTS FRO .. RADIO CORPOaATlOIl 
RnuS!NTATIVU 

E. P. Edward.. manager of the radio de
partment of the General Electric Co., wu 
then requested by Secretary Hoover to testify. 
In his opinion the biggest advantagn derived 
from radio telephony were those teC\lred 10 
the farmer. He thought that broadcasting in 
general Ihould be curbed. He stated that 
the cost of a large lending inltallation is 
about $15,000, and that it COIItI about $2000 
per month for the technical operation of audI 
a plant. Furthermore that .uch ao instill a-
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tion. ahould be operated through a public aer
vice corporation. Also that' 'daylight broad
callting for commercial purposes should be 
encouraged and tllatlight and power com
panies and the U. S . . Forest Service should 
have free access to such facilities. In his 
opinion there should be no limitation placed 
on the sale of receiving apparatus. . .. 

Mr. Edwards then gave the following ac
count of the mutual agreement which exists 
between the large corporations: 

The Westinghouse and Genera,l Electric 
C.ompanies make radio appliances under 
license of the Radio Corporation and this is 
cross-licensed under certain telephone pat
ents. The Radio Corporation can only sell 
General Electric and Westinghouse equip
ment and then only in the experimental and 
amateur field. The General Electric Co. sells 
about 51 different radio items, but in a few 
days expects to have a low-priced complete 
receiving set on the market. In his opinion 
the Radio Corporation could get business 
amounting to about $SO,OOO,OOO, but that they 
are not equipped at this time to take on this 
amount of business. He said that his com
pany is preparing to make about 60,OOO . large 
amplifier tubes per month, and that they are 
preparing to triple their tube production . . 

J. W. Elwood, secretary of the Radio Cor
poration of America, was called to the stand 
and stated that he will give full contract 
data in regard to the relation of his com
pany to the other large companies to the 
commission for their own use. He admitted 
that his company was far behind in the fill
ing of their orders and that they receive 
as many as 600 telegrams in one day. In 
reply to a question regarding interference 
from stations, he remarked that last year 
there was more human interference than God 
interference. In his opinion the relative im
portance of wavelength allocation should be 
as follows: 

First-Government. 
Second-Civil departments of the Govern

ment, such as agricl,lltu re, postoffice, forest 
service, etc. 

Third-Protection of life and property. 
Fourth-Education. 
Fifth-Entertainment. 
Sixth-Amateur service. 
Seventh-Public service. 
He felt that the amateur IIhould be amply 

recoguized and encouraged and also that all 
tranlmitting stations should be properly con
trolled by the Government through legislation. 

L R. Krumm of the Westinghoulle, E. N. 
M. Co., then testified, stating that his corn
pany was the pioneer in general broadcasting 
and that they have stationll at Pittsburgh, 
Springfield, Newark and Chicago and that 
these stations furnish high-class entertain
ment, allO that they realize that in deciding 
upon legislation the interests of the receiv
ers are more vital than those ' of the broad
casten, for while there are but few of the 
latter there must be nearly 1,000,000 of the 
former. He thought that a range of between 
300 and 400 meters should be prescribed for 
such service. He stated that his company 
intends to extend thei r service and that they 
will transmit church servicell from chimes to 
collections. He thought that all public ser
vice for business in the daytime and ' enter
tainment in the evening could be taken ('are 
of by 12 to IS stationS. He stated that his 
company is making S different types of re
ceiving sets, varying in price from $2S to 
$300, and that while they are now making 
2S,OOO of the cheap sets per month they can 
see no drop iii the sales for a long time, as 
long 811 the quality of the broadcasting pro· 
grams is maintained. At this point Mr. 
Griswold stated that the license agreement 
forbids connection between the A. T. & T. 
lines and the wireless service. 

Congreuman White wanted to know 
whether a state franchise or a tax on broad-

~TUANT C 
RADIO CO.Inc. 

727 BOYLSTON ST. 
BOSTON 9 MASS. 

BRANCH 

15 TEMPLE STREET 
PORTLAND MAINE 

Vario:rneters 
Couplers 
$3.75 Each 

Wound but unassembled 
$3.00 Each 

These inslrument. embody best workmnn 
.hip and mnterials. nil wooden pnrts Itenuine 
mahogany. conpler primary ",ound on For . 
mica tubing. Wound to assure mn:tiuwrn re 
eults tor short ,,'ove ,,·ork. Shafls 3 / 16 inrh . 
With Chelsen Dial and Knob $1 extrn. Send 
for bUlletin describing panels, parts lind 
other apparalus. 

FREDERICK WINKLER, JR 
304 Columbus Av .• New York, N. Y 

Tell them that you .aw it in RADIO 

WIRELESS 
TELEPHONE 

broadcasting 
IllAk .. radio to:l&y more int.noely interMtln, tban 
ever bofore. WO.bll1f on tbis po,o. complete re
ceiving outfit, .3~elDbled froID our oolDprebensive 
stoclts. We reco:n.meDd every item or this atatioD 
wiLhou t reservation. for both .. ire l .... tel.pbone . Dd 
!<olographreo.ption. It consiots of: 

W •• llnghou.e Tuner ................... 568.00 
W •• llnllhousa Ooloclor and Two·Step Am-

pUR .. ....... . ................ . ...... 68 . 00 
(ThaW •• lInghouse RC .el- acom)lnliionollh .. a 
two In,lrum.nls In ono clblnal. Is also olf.red lor 
5130.00 compl.I • . ) 
Th. RadloMlgnlvox ................... $45 . 00 
Radlotron O.I.clor tub. ... .. .. ,.. ..... 5. 00 
Radlotron Ampllfterlub .. . . . . . .......... 8 .50 
Radlsco Better "B" Bltterl.. . . . ......... 2.65 
Siorag. Batt.ry. "Yale" 6-50 ...•...•••... 18.00 
For weaker signals we roco nmend: 
Baldwin Phones. type we" ............... 12. 00 
Baldwin Phon .. , type "E" .... " . . . . . .. . 13 . 00 
Weslern Electric Signal Corps Type Phone . 15 . 00 

Complelerec.lvlng slallon •• "cll, as .hown .b .... 
Including lube •• b.ttorl .. , M1QlUVox •• nd Weslern 
Eloctric Phones. with In.tructlon. lof opontlnll. 
5236.00. 

Ten your Iriend. who are start ing in radio about 
At lantic oemce, both in tbe . tores and by mail. 
They ",ill tbank you .incerely for recommeadinl a 
hou .. wh .... you know they ... iII be treated court.,. 
owly and .ncouragoo to contillue th.ir illl.e"'~ in 
radio. 
Our Spe<:i.I" Radio Broodea,ting" literature ~Iadly 
oent on requesl to Ibe readero of "RADIO' and 
their friend •. 

WIRELESS 
CATALOGUE 
WHETHER you are inter

ested in a complete radio 
receiving outfit. or a half a doz
en binding posts, you'll find the 
particular instrument, best for 
your needs, in Corwin's cata
logue. Send 10 cents, (credited 
10 your first order) for your 
copy today! Where's Ihe near
~,t mail box? 

A.H.CORWIN &00. 
4.WestfurkSt.])(>pt. ~ 

Newark New Jersiq 
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JE.~S,2 
COMPLETE LEMCO RADIO TELEPHONE 

RECEIVING OUtfiT 
tuoea to waYe length up to 900 meten 

No. 840A, cODalaUn, of: 1 No. 840 erratal 
aat (a oomplete aelf,coDtaIDed. bllfblJ elllclent 
and .el7 aeledl.e aet mounted In a .el7 a" 
tr&dl .. mabo,anJ IInlabed eablnet), 1 No. 68 
:Uurdock 2000 ollm Bead'aet, UO ft. Copper 
Aerial wire, 40 porcelain lonlatora. 1 Anten' 
na awltcb (aln,le 1>010 double tbrow). and 1 
Ground Clamp. 

Price Oomple'" 8hipped Anpbere bl tile 
United 8tat ... S11.00. 

Sold on • money back ...-rant... If 
JOUr d .. _ cannot auppl,. ~u ord.
dlnct from t.... .... W,II. for Bull.,,,. 
No. 100L. 

No. S90 8upenenaltln Ba4ioal'" mount
ed 1a, eon metal: 1fW lit 'I. bleb 
cup .•••••••••• , ••••••.•••.••••••• • 60 

No. LJ)·IO'1.emco AutHon Panel. ••..•. 8.60 
No. SSI Grld'OondUlHr Witll adJultable 

Grid Leak eapacltJ 0.00026 11.1'.. . • • .'0 
No. SSO Grid OondUIJ8J' Witll.out adJun· o..l.ra-Writo for our Sp.cJ.1 

PropooItloD. able Grid Leak cap._ 0.000116 11.1'. .S6 

LEE ELECTRIC AND MANUFACTURING CO. 
SAN FRANCISCO 

RADIOPHONE RECEIVING SETS 
OlJB POPULAB PBIOBD 8BT8 lIBDfG 
IN THAT 1IlJ8IO eLBAB A8 A lIBLL 

WrI'" tor Price. 011 

CRYSTAL RECEIVERS, AUDION DETECTOR SETS and 
TWO STAGE AMPLIFIERS 

Pampblet DIOI Mailed on Requeat 

RADIO DIVISION 

H. E. WILLIAMSON ELECTRIC Co. 
SBAT1'LB 

Tell tbem that JOu ea .. It In BADIO 
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casting ltation. had ever been suggested and 
Mr. Krumm thought not, to the beat of hi. 
knowledge. 

H. W. Nichols, Weatem Electric Company, 
then expressed the opinion that the only real 
important service rendered by wireless tele· 
phony is ship service or exceptional i.land 
service and that this should be done at .bolt 
wavelengths. He stated that for two-way 
telephone work 10,000 cycles would be reo 
quired, that for 300 meter service 1,000,000 
cycles have to be used and for 4()0 meten 
about 700,000 cycles, so that in view of this 
relationship 2S messages could be sent in each 
direction. He expressed the opinion that very 
little advertising would be done in broad· 
calting and also stated that a movement w .. , 
on foot tending to the manufacture of recei.· 
ing apparatul by his company. 

CONSIDI!ItATlON OF THI! PACIFIC PLAN 

Max Loewenthal, representing the Pacific: 
Radio Trade ASlociation, was then requmed 
by Secretary Hoover to state the manner in 
which various probleml had been approached 
and solved on the Pacific Coast. He dwelt 
at some length on the Iplendid .pirit of c0-
operation evidenced on the coalt which h .. 
resulted in the preparation and executioo of 
a broadcasting ~hedule which ha. met with 
the approval of all interests concerned and 
permits of little or no interference. This 
schedule i. based on a time schedule rather 
than on wavelengths, as all the broadcasting 
is being done on 360 meters. He expreatd 
the opinion that such a basis could be worked 
out to advantage in mOlt localities by loeal 
interests. Considerable intereat wa. mani· 
feated by the commission in this method of 
solving the problem through co-operation, and 
through the policing power transferred to 
and accepted by local radio clubs, who as
sume .uch duty by authority of the U. S. 
Radio Inspector. Copies of the various ached· 
ules and plan were given to the commission. 
He stated in conclusion that he believes the 
use of the ether should be standardized and 
supervised and not commercialized or monop
olized. 

THI! SHIP OPI!ItATOJtS' Sma 

C. B. Cooper, vice-president and genenl 
manager of the Ship OwneR Radio Service. 
then appeared before the commission and 
stated that in his opinion the mOlt important 
service which can be rendered by radio is 
the service from ship to'shore and vice vena; 
He thought that for amateur broadcastin& 
which is important, 200 to 22S meteR should 
be reserved, having reference to spark wort. 
For C. W. transmission 225 to 275 mete", 
for .park sets 27S meters, and for special work 
325 to 3S0 meters. For adverti.ing bro.d
casting 4()0 meters, for g.!neral broadcastin& 
like concerts, 1500 to 1700 meters, for com
mercial broadcasting 900 to 1200 meters. He 
Itated that his company handles about ODe
third of all the service of the Shipping Board. 

Congressman White expressed an opinion 
that Congress might do well not to try to 
legislate according to wavelength. 

THa AMAT1!UJtS' SlDa 

Secretary Hoover then called P. F. Godl~, 
of the American Radio Relay League, to pre
sent the case of the amateun to the com
mission. Mr, Godley made the statement 
that in his opinion, or rather that of most of 
the amateUR throughout the country, the 
large interest. are trying to curtail the rights 
of the amateur and that these interest. believe 
that the receiving aeb of the amateun arc 
interfering with the service which they .rc 
trying to give. Also that the manufacturing 
companies believe that the novices can only 
use set. with a single knob, while in his 
opinion sets with several knoba for proper 
tuning should be produced. He suDmtd 
that wavelengths varying. from ISO to 27S 
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meten be employed and that 1200 to 1800 . 
meten be Rtlerved for the broadcallting sta
tionL In his opinion "fading in" is negli-· 
sible with longer wanlengthL 

At this juncture Secretary Hoover inter
jected a few remarks with considerable 
anphalil to the effect that it i. hil intention 
aod he knows it il the KnK of the commis
moo to protect the interests of the amateur to 
the fullat extent. And that he will, uling 
hi. own word.. sit on any misrepre.entatioo 
.. to thar intentions and that he il verv 
solicitoul for the Americln boy and the radio 
amateur. 

In answer to I question by Mr. Maxim i.s 
to whether the public can use eelectin re
ceiver .. Mr. Godley Itated that the Ipark for 
the amateur should be kept below 200 meters.: 
Secretary Hoonr thought that mOlt of the 
nuisance through interference hu been created 
by the amateun themselveL Mr. Godley 
thought that KIf-policing by radio clubs 
would probably keep the amateun in line, 
but that thil should be done through govern
mental regulation. He suggested ·the follow~ 
ing schedule of wave allocation: For the 
fint year man ISO to 17S metere, for tele
phone, Ipark or C. W. For the KCOnd year 
man, Ipark 175 to 200, modulated C. W. 200 
to 22S, telephone 22S to 250, pure D. C. C. W. 
2S0 to 275. In his opinion Knding amateun 
should be compelled to take out operaton! 
JicenKL Secretary Hoover thought that then 
we should have regulation over all receiving 
equipment 101d, in anlwer to which Mr: 
Godley laid that to limplify thil matter all 
radiating receiven should be conlidered un
lawful. 

K. B. Warner, secmary of the American 
Radio Relay League, supported Mr. Godley'l 
plan of regulation and expressed the opinion 
that the opera ton would III be willing to 
pay licente fees. He allO did not approve in 
general of cheap or one knob lelL He Itated 
thlt he hal known of cases where 560 meter 
eervice interferred with Ihip trallic in New 
York Bay. He then made a plea for the 
necessity of writing the amateur interests 
into the new law. Congressman White 
thought that it might be well to IicenK all 
tranll1litting receiving KtL Mr. Griswold 
stated that he wal not 10 sure about the ama
teun not wanting the cheap sets, but wal 
anxioul to get further information on thil 
IUbject. 

L C. F. Harle of the Federal T. Ie T. Co., 
then testified, Itating that in hi. opinion the 
entire question of broadcasting wal an enor
moul experiment. He luggested the following 
wave allocation: For amateurs, 150 to 2S0 
meten; for broadcasting, 5 KtI of band.. 1 
hom 500 to SOO, another ' SOO to 700 and an
other 100 to 900. He laid that for commer
cial Ihip work 500 meten il no longer used. 
He expressed the opinion that the amateur il 
largely respoolible for the wonderful radio 
development. 

TH. PUBLIC Suvrc. SID. 
F. A. Allner, chairman of the Radio Com

mittee of the N. E. L A., then put in I plea 
for the central Itation, which are at times 
greatly in need of wireless Krvice in order 
that Krvice may be secured between varioul 
stations and lub-Itation.. especially when 
other Krvice hu been interrupted through 
ICormL He Itated that under no circum
Itanees would any broadcasting be indulged 
in. He luggated the mOlt flexible .regula
tion. 

Frank E. Doremu.. of the Detroit New., 
then made an eloquent plea in behalf of newt
paper intereste, expressing the opinion that 
broadcaating Krvice can best be given through 
luch meanL He stated that in and about 
Detroit about 2S0,OOO receiving lett are in 
UK and that the Krvice which his raper 
il giving is being received with genera sat
iafaction. 

Price 

Super Standard Vario-Coupler 
Single turn variations cover entire primary winding on the 
Formica tube. For both table and panel mounting. ~H Brass 
rods in Rotors. Binding post connections. Green Iilk wire. 
Range, 150-600 Meters. 

NEW KNOB AND DIAL $1.00 SOCKETS $1.00 
IMMEDIATE DELIVERY . 

New Non-Regenerative Seta $32 ·50 
In Cabioet with Detector Unit 1nduded • 

MANUFACTURE~OBBE~DEALERS 
~OUR NEW CATALOG IS READY . 

Our new catalog is ready with complete descriptions and illus
trations of our entire line. Variometen, Vario-couplen, Detec
tora, Amplifiera, Diala, Socket., Rbeo.tata Non-llegeaeratin 
Receiw. Se... Binding Po.... Contact Knobe, Stop Pina, 
Switch Levere, Complete and Small Acceuoriea. 

W. Are Tenitorial Diatributon For 
Radio Corporation, Riley· Klotz "Arb, Federal Rhamatlae, 
Wstln.holUC, Horu .. Hlpco it Bauerle., 
Mapayo". Baldwla, Acme. Weaton and CoOper Stora.e Bauerie.. 
Remler, CUDDinaha~, Iewen Meter. A. P. Tubea, etc. 

Send U. Your Order. for Head Set., Dial. and Knoh., 
Socket., Mafnavox, Arkay Homa 

~49 

~ ~ The MAR1!!~~;~~N CO. ~ ~ 
Toledo, Ohio 0 

I 

"8" STORAGE BATTERIES t 
The newest development in plate batteries is the Pasted Plate storage cell 

These c:etls, in lets of H or mUltiples of 11, will deliver a Constant Voltage 
without hissing or internal discharge noises. The plates are separated by Rub
b~r and Wood Insulation and are immersed in ]elly Electrolyte. The batteries 
wdl operate for about ISO Hours at usual radio service disc:harge rate and are 
recharged by means of a chemical rectifier on the HOv. servic:e. 

WESTINGHOUSE, 1l cella, 22 volts, complete ................ _ .... _ .... $9.40 
SNELL CELLS, 11 cella, 22 volts, without c:ase .... _ ................ _.... 4.40 
SNELL CELLS, 11 cells, complete .............................................. _.... 5.50 
Chemical Rectifier .............................................. _ ....................... _ ... _.... 1.25 

4733 Geary St. Mann & Snell San Franc:iac:o, Cal. 

'l'.o .. _ ... , 7ft ..... " III ILADIO 



so 

XMP Up·to·date. Learn .bout 
all 'he bl. neea' Impro" .. 
mellla III radio .pp.ratua. 

" p .... ohoek full of beat 
AIId bl .... ' ".Iu. of .Ameri· 
ca'. 61 INdI,DI( m.lluf.otur
en. II 011' comple" Illdud. 
e"e~I ... 

TWO !t·S LEADERS: 
Rect·B .. d Radio pbODN, 8000 
ohm" mlllte1'7 lI.ad b.lld with 
cord comple" $8 Get,Ita,....., per p.lr •.•••••••.•••• 
Ar1la,toll T.W Or7.tala, ".." .rq Galen or SllIcoa. Ceralfled 

Tm r_ $.- .uper·.en.m,... Per 2S 
TAU CaW.. 01'1.,.1. . . . . . . . . . . . . e "riM ,., .,. , .... c.feI •• T~ 

mE NEWMAN-STERN COMPANY 
~B"", o...laDd,ObIo 

HI-GEE 
Quality and Service 
BI·G .. V.rlo·coupl.n ••••••.•••.•• 'S.oo 
BI·G.. V.rlom.ten .••• • ••..••...• S.80 
1CD0ekad .. , of p.n., hro urlom.ten 

.D4 coupler, .11 wllldlll" III pl.ce, 
wltll .11 lI.rd".................... 8.711 

Sam ...... mblad • • •..••••.••..•••• 10.110 
BI·a.. "Boo bat&er7, 22~ "........ ..0 
S.m .. tepped ••..•••.•..•..••••••• 1.10 
BI·G .. b., "B" b.Uel'1_mpar .. 

,,1&11 .117, r.pr41 .. of prloe. . • •• • 1.20 
BI-Gee Stora,. B.tterl •• , the b .. t 1I,h"Il, 
b.tterl.. 011 Lh. m.rket .Dd p.r.Dteed for 
hro 7...... QUUt7 batterl.. at price of Ill' 
ferior batterl .. : 
8 1'01&, 80 .mper .................. '111.116 
• 1'01" 80 to 100 IUIlJl.............. 1I0.tII 
8 1'01" Ford .taralD, batLwIN, 11 pl.t .. 

lIAIId mad. ..................... 16.00 
BI·Ge. UD •••• mbled Recel".r, two 

.,.rlom.t.re. "arlo·coupl.r cabllle" 
I'ol'llliea p.llel 7x18, qu.rtered o.k 
.. bllle" All "ladID" ID place. 
Kothill, Ilk. It at the price. • • • • • •• 17.'0 

BI·Gee C.bl .. , ... bon............ 6.1111 
S •• ller cablDa" "lth 7xll p.Il.I.... '.16 
BlectroD Rela7' .••••••••.••.•••••• &.60 
6 Watt tn_IUiD, tub... . • • • • . . . . . 7 JlO 
BI.Qee u. a taD b. of pana. 'fell .. 70ar 
WIIIlta. We CUI .uppq tII.1Il, AIId ~n •• mc •• 

U .. a lIt1r1'1 _4 70ar ozAer. to 

Hi-Gee Radio Manufac
turing Co. :: Marion, Ill. 

The 
Radio 

Shop 
321 West 40th Street 
INDIANAPOLIS, INDIANA 

REPAIRING AND 
REWINDING OF ALL 
MAKES OF RADIO 
RECEIVERS 
If you have a pair of telephone 
receivers we can wind them to 
any Ohms you desire. 

Special this Month 
6 Volt 80 Ampere Hour Bat
tery Guaranteed Two Years. 

Secretary Hoover atated that the quemon 
of IiceDling might involve a more di8icu1t 
problem; namely, a. to whether the Gov
ernment can be held reaponsible for the 
moral and intellectual welfare of the pe0-
ple, for the question might come up continu
ously a. to what conltitutel a right form of 
information for broadcaating in order to reach 
a decision as to whether a license .hould or 
should not be withdrawn. In a humorous 
vein he .uggeated one wavelength for a prize 
fight and another for a aermon, if it is thought 
deairable that both be transmitted. Ex-Con
grelSlDan Shirley thought that the Govern
ment should regulate and not centor. Secre
tary Hoover replied that by having at leaat 
two aending atation. in a city competition 
might be created and in that manner might 
lead to a higher moral toae. 

H. R. Young, repretellting the National Re
tail Dry Good. Aaociatioo, ltated that it i. 
the intention of dry aoodt atore. to broadcut 
for educational pUrpoeel only and that they do 
not advocate the use of wirelea aervice for 
advertising pUrpoIeIo He admitted, of course, 
that indirectly the ' ItOre would be benefited 
through the .. Ie of applianc:et. At thi. junc
ture Secretary Hoover interjected the thought 
that if every department .tore in the 260 
citiel in the U. S. wanted a Iicenae for broad
casting or only one in each city would want 
.uch a licenae, there would . not be enough 
wavelengths to aerve the purpoae. 

P. E. Wiggin, of the Radio Electric Co., 
Pittsburgh, stated that in his opinion SOO 
memben of the Pittsburgh Radio Club would 
an be willing to pay a $2 Iicenae fee and an
other $10 for an operator's Iicenae. 

F. P. Guthrie, of the U. S. Shipping Board, 
atated that there were 3 important facton 
which he would like to bring before the 
comminion. 

Firat-That there i. no real need for wire
less telephone equipment for .hipt. 

Second-That 300 meter aervice i. not de
sired by the board. 

Third-That the large intereltl are not 
permitting the board to buy tubes because 
they believe that they will be used for the 
purpoae of making money with them, which 
has been a hardship in many cases. 

A representative of the Boy SCOUll of 
America made an eloquent plea for closer c0-
operation between the various U. S. depart
menll and the broadca.ting stations 10 that 
the younger element of a community in par-

Tell tII_ *t 7ft .. " I' la BADIO 
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"M.P.M." STANDARD 
HICHEST -TEST 

DETECTOR MINERAL 
NOTJ:.-M. P. M. ICIHI Deudor Bulba 
orad~. 06I4in CLEAR aM 
LOUD muaic br wing M. P. M. lor 
D«M:Im aM ICIN flOUr" BtlIUtVa 1(If' 
JIOUt' Am~; TtiJo-Slo.ge ia plerttll. 
M. P. M. Olao euda tDMn tUM tDilh 
emil limpk DdM:lar 0uljiL RuulU 
/If'e~J GET 

"M. P. M." NOW! 
AT YOUR DEALER-or mailSI, Bill, 
M. O. or Check to 

MWJON POINI' MINERAL CO. 
Ban Franciaoo (Calif.) Office-

1254 Clay St. 
DBALERS-II I/OU tDIlnt to Nuulle I1tI 

beat Mineral on Eartla, tDriU lor 
attradioe trade proponnon. 

The McTighe 
Storage B Battery 

I /'1IU6wr A04IJoIr''''AL 
ty IJArrll1l.~_" 

I 

"Crl ~If 

The KcTlche AlkaliDe B B.tler7 I. tile 
mOlt •• tlaf.ctol'1 .ource of pl.te potaD'IaL 

All Dol... due '0 defecti .. e B S.lL.ri .. 
• limID.Led. 

C.1l be chu,ed from .D7 lIeMiD' cirelliL 
No' I~ured h7 .hora circuit. o.-erchar(illl. 

or 'LalldlD, Idl •. 
The IIcTi,he 8torac. B B.".I'1, U 

"olta .•..••••••••.••....•..•.•. ".00 
Rectifier .••.•......••.•..• .••.... 1.60 
Rubber 87r1D,. for aIllD'.... • • . . • . . . .16 

Add po'La,_Ba'tef7. 2 polUld .. 
Rectlfl.r, 1 POUDd. 

Dealen:-Wrlta for oar prop_tlOD. 

The Me Tighe Battery Co. 
WILKINSBURC, PA. 

RADIO BLUE PRINTS 
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READ THIS TAPE 
You don't have to be a profeaional operator to read the high ~ traffic that is going thru the air. ~ -HaD Radio 
Relay will copy m~ at any BPe8d automatiea.lly and repter t·heee mea1&P8 on tape. Note the border of this 
advert.ilemeDt. It is a sample of tLe relay recording tape that is made poEble thru the UI8 of the Hall Radio Relay. 

THERE is nothing complicated about the Hall Radio Relay. 
You just hook it to your IMIt in plaoe of the phones and the 

recorder~' co y the signals of either damped or undamped wave 
ItatiOIl.l eM of speed. On a recent teet the relay was in 
operation night and hundreda of IDOIII&pI were accurately re-
corded. Thia is an ideal inetrument for the reliable recording of 
weather report, neWII matter or stock quotatioll.l. 

The Hall Radio Relay is taking the amateur world by storm. 
Within six months your ltation will not be up-to-date if you do 
Dot UI8 a Hall Radio Relay. 

DoD't labor with a pad and pencil-trying to ~ut down the traffic. 
Let the relay 80lve this tireaome problem. The tape is 'easy to 
read. Note the dietiDctivene81 between the dota and dashes. 

H a feUow pounds the braaa a wee bit too fast for you, Itart the 
relay and coPy every word he has to say. Then ten him to "speed 
up the bug.' Y8It-1Uld thru Q. R. M. too. 

Oar beautiful 61 pace radio catalog 
dellCnDinc ill detan the HALL RADIO 

. RELAY and other high cla.. radio 
equipment ~ be lent to you for 11 
cents • . 

PRICE of RELAY com
plete with motor blower 

PRICE of RBCOIlDBR 
with motor drive ..... . 

$125.00 

35.00 

We will ~dl1 demoutrate thla RELAY and RECORDBR and ahow you its advantages over the ord1Duy 8)'11-
tam. It Is bemc ased for the man eDCtiDc requirements ill DWly parts of the country. It is pricecl uceecl
iDdy low for ncb a derice, and is guaranteed to elve satisfactory serrice. Get In·touch with us at once. 

J. EDWARD JONES 
Post Office Box 22 Palo Alto, California 

Ezc:lu.ifM w .. tcr .. Diatri6utor lor tie. KARLOWA RADIO CO., Roc" 1.ltulti, Ill. 
. Sole Mtulu/acturer. 01 tie. HALL RADIO RELA Y 

8 HOUR SERVICE! 

SI 

Our Radio Mail Order Service is gaining much popularity on account of the FAST SERVICE. We ship your order within eight 
hours of its receipt. After you tire of waiting days--or maybe weeks-for your supplies, try Warner Brothers' Radio Mail 
Order Service and you will use no other. Following are a few items that we have in Itock: 

VACUUM TUBES SOCKETS RHEOSTATS 
OSOO 01uuaJ.IIPaa DeWctor ••.•••••••• '11.00 
OSOI O""·'n.... AmpUAer ••••••••••• '.10 
OSOIl O,,"n'n.,... II W,," Po .. er. • • • • • •• 1.00 
OSOS o-nn'~" 110 W,," Power .••••• , SO.OO 
U BLBO'1'I 5 BllLAY •.••••.••. ••••• 11.00 
U V'l' AmpUAer •••••••••••••••••••• '.110 
DBFOUS'l' :a.cuaer .••••.•••.••••••• 11.711 
aAPlOftOll llliO W-*, Pow.r '1'1Ib •..••• 110.00 

WIRELESS SHOP 
VARIABLE CONDENSERS 

~=:-
Oa,ecl~ 

50. 110 II P1&W, V,nI1er OOD4eDaer ••••• tII.OO 
50. 70 7 Pl&&e, .0001 Ill. too. .. .. .. .. .. lI.sa 
50. ISO IS P1&W, .00011 III. too • • • • • • • • • • • lI.n 
50. 170 17 PIaW •• 0003 III. too • • •• • • •• • • • S.ll1 
50. 1110 III Plu., .00011 III. too • • • • • • • • • •• S.80 
50. 110 11 P1&W, .0007 III. too • • • • • • • • • • • 6.10 
50. 630 6S 11&" .001 III. too • • • • • • • • • • • 11.1111 
Ro. 830 '1 P1&W, .0018 III. too • •• : • • •• • •• 7.110 

REMLER APPARATUS 

112 BBIILBa 8ock ••.•.••••••....•••• '1.110 
1111 omnr~ BADIO ............... 1.10 
11110 JC111lI)()QK ••••••••••••••••••••• 1.00 
DBl'OBBS'l' 1101114 ... BUeUM.......... 1.10 
0JL08LBY Pore.laba ................. ..0 

AMPLIFYING 
TRANSFORMERS 

VV-7111 Badl0 CO!POf&Un .••• •••• 1 •••. 
2SlA GBlfBlLAL UDIO •••.•••••••••• 
21111W l'BDBBAL ••• • •••••••••.••••••• 
A2 AOIIB, 1lDIIIOIID&eel ..••.••••••••.•• 
All AOIIB, HIII1-1II01lD&eel ••••.••••••••. 
A2 l'1lI17 1II01Ul&eel ••••••••••••••••••• 
TIIor4arlo1l ......................... . 

V ARIOMETERS 

'7.00 
11.00 
7.00 
6.110 
11.00 
7.00 
6.00 

JUIIILBB 11011 1101114 ... BUIUM. • • • • • • •• '8.00 on OWlf 'tYPB •••••••••••••••••••• 6.60 

JACKS AND PLUGS 
J'BDBBAL 16111 0,.. 0lrc1l1' lack ..... ' .70 
J'BDBUL 16112 Slq1. 0lrc1l1\ lack.... .811 

110 Ir. BhonNa •••••••••••••••••••• U.OO l"BDBBAL 16111 DOIl1l1. 0lrc1l1\ lack.... 1.00 

1lBJII·" Ir ••••••••••••••• , ••••••••• 
PAD~-wtua D." Knob •••••••••••••••• 
OBlfllBAL BADIO Ro. 1116 7 01l1li er IIY. 
Am~. II 01l1li ...................... . 

DBFOBBS'l'. 11_ ~ ••••••••••••••••• 
PAJt.AOO5 ••.••••••••••••••••••••••• 
IIVBJ)()OJI: 11.0 ..................... . 

METERS 
OD1lJl.U, BADIO 'l'YPB-

U.IO 
1.00 

11.110 
1.110 
1.68 
1.80 

0-1 Botwtro ........................ "'.711 
0-11 ~ Botwtr. ••••••••••••.••••••• 7.711 
0-11 Botwtro ................. ...... 7.711 
0-10 Bonrtn •••.•..••.••.••••••••• 7.711 

IlIWBLL IIB'l'BB8-
PIIUona Ii6 DO S&&IItlar4 •••••••••••• 1.00 
P&&Wru 116 DO 0-1100 V.............. 1'.80 
PIIUona 116 DO 0-1000 V ............. 2S.00 
PMtonl 116 DO 0-11100 V ............. l1li.10 
P ...... 116 DO 8-11000 V ............. SII.O' 
PIIUona til Ba410 ~II011CF TII-. 
COIl~ •••••••••••••••••••••••••• 12.00 

PMWnl 16 AO S&&II4ar4 Bo&cUDp. • • • • '.00 

V ARlO-COUPLERS 
III BhIONa ••••••••••••.•••••••••• 1.711 FBDBBAL 16311 ~lIW.a&lC Fl1&IIIe' JUIIILBB IIOS Varl.oollpler •••.••••••• ,11.60 
113 I Amp. Bh_v.u •••••••••••••••.• 1.711 COllvol lack •••..•..•..••••..••.•• 1.20 BBIILBa 11011 COllplor 011 17Dl' Pu.el •••• 111.711 

III V'l' 8oe1i:" •.•••••••••••••••••••• 1 .110 FBDBBAL 16SS AlIwllUlUo Fl1&IIIm' on OWlf ftPB ••••••.••••••.•••..• 1.711 
ISO AII410D DeWctor Pu.el............. 1.00 OODvol lack •.•.••••••••••••.••••• 1.110 
IU Am,. Pu.el .............. ....... '.00 WESn .. BLBO'l'BlO PlllP........... 1.S0 
SSS Am,. Pu.ol ..................... 11.00 l'BDBBAL Pl1lP ._..... ................ 2.00 
600 I COO 1I0IIDu.. •••••••••••••••••• 1 .110 PAOlIR'l'VlnVBlLeAI..... . ........... 1.211 

REMLER QSA 
HONEYCOMB COILS II. Varlablo Grl4 LoU............... .10 OW l'BDIlBAL VDl ..... 111 Plq......... 1.711 

117 OrS4 00D4 __ •••••••••••••••••• .86 ~'l'DI1I Plq u.4 lack. _pi"'... 1.110 ALL SIZBS ~'l' S'l'AlIDA.B.J) PBlOBB. 

Now that you have read the list, get that order into the mails without delay. If there is something that you want and don't 
lee it listed here, write us anyway and we will get it for you. Our two stores save stiIJ more time iD getting your apparatus in a 
hurry. Enjoy the pleasure of real service for a change. Send us your orders. 

San Frandaco. WARNER BROTHERS Oakland, Cal. 

TWO srORES IIl1n4 .. 'l'el-.rapJa A ... 
Plano Lak.n4. 112S 

.-.n .- 0..., ___ Ii .. ~IO 
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NORTHWESTERN RADIO 
A Superior ' Une of Receivinc Apparatua 

Detector and two stage amplifier Type SR-2. 
Size of panel 10 1-2x12 3-4. Complete less 

tubes and battery $70 f.o.b., Portland. 

A detector and two stage ampli
fier that will give you results. This 
instrument is in use in many sta
tions in the Northwest and its per
fonnance is a proven fact. You 
must see' this set to appreciate its 
value. Material and workmanship ' 
are the best. 

Specifications - Panel quarter 
inch grade XX bakelite dilecto. 
Gorton pantograph engraving. Oak 
Cabinet finished in flemish oak. 

Knobs and dials are machined 
from sheet bakelite and tum 
TRUE. All socket supports are 
constructed of bakelite and cast 
aluminum. 

Wf'ite tOf' Catalog 

NORTHWESTER~ RADIO MANUFACTURING CO. 
1556 Rut Taylor Street Portland. OregoD 

WE USED OUR BEAN 
IIf DBSIGBIlfG 

!'JIB P.AJU[IJI DIAL BBB08'1'A'I' (pa'. pudlD,) and b7 mOllD'ID, 'II. 
r .. lataDM .Iem .... ' In a circular Il'00''0 ID '110 back of a 8" molded Bakellta 
dial ellmlDated ODe pan aDd aned 70U 'b. coat of a dial. Tho Il'00" 
hel~ ... ceRed. allowa ~b. dial to cloar 'bo paDol b7 'ho uanal dlataDce of 
1·10. AD off poaUloD la pro~ded aDd a aklp OD 'be dial ODP,,, 'ho 
ata'iouf7 COD tact a' ,be ex'remo poaltlo... Th. 880-ctorr" rotatloD m' 
auna bo adjuUD.Dt. A bra.. bOariD' iDallna a &ruo rDDDiD, dial act 
amoo'b ao'loD. 

All IIIll1'ea and rraduatioDa ar. 1Il1ed wl'h brilliaDt white e .. mel. All 
b ..... pan. Illckel plated. Bakelite kIloh. RealataDce" II ohm .. oaJT7iD, 
capaelt7 2 ampa. 
No. '17 Parkin Dial Bh_tat, poetpald •••••• • •••••••••••••••••••• ,1.75 

POB SALB BY ALL LBADIlfG DBALBBB 
am4 tor tr" caWo" Jr •• S, clOKrlblq 0111' complete lIDo. 

Deal ... : 'Writa tor propoRU.II. 

PARKIN MFG. CO. 
8A.K RAUB", C.&.lD. 

A VACUUM TUBE FREE 
Send UI three subscriptions to "RADIO" and we will send you 
• Vacuum Tube of any Standard make. (Receiving tube only) 

RADIO Pacific Building San Francisco 
Tell tll_ ... , ~ M. It la BADIO 
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ticular, migbt receive imponant information 
direct from Government IOUrces, even to the 
extent of baving tbrrn listen in to debates in 
Congress and bave the prominent Govern· 
ment ofticials tllk directly to the youth of the 
country. 

Dr. Stratton, the chairman of the commi .. 
lion, then asked for any funber remarks from 
anyone in attendance and as tbere were 110 

funber luggeations otJered. be adjourned the 
bearing after thanking everyone for their c0-
operation with the commilSion. He stated 
that tbe committees would require probably 
ten days or longer to repon and that lOIDe 
recommendation. would probably be mlde 
tending toward. lOme legi,lation by Congma 
giving tbe Department of Commerce broad 
diecretionary powen for tbe regulation of all 
Rnding and receiving Itatiooa. 

TEXAS RADIO MARKET 
NEWS SERVICE 

C o''''",m' f,.- 'OCI IS 
Markets and Warehouse Department 
and the Department of Agriculture, who 
in addition to his other duties. will for 
the preser,t have charge of the office de
tails of the "Texas Radio Market News 
Service," and those wishing further in· 
formation will please address, J. Austen 
Hunter, Assistant Marketing Agent, 
Texas Radio Market News Service, 
Austin. Texas. 

IIfDOOB ooIL ADIAL 
Chan and tabl.a ,lriIl, 
Dumber of tul'Ila for wa ... 
1.DKtha from 0 to aeoo 
me'en. 1100; 8800 to 2'000. 
60c. StamPI Dol aeoepted. 

O. A. DAVIa. 00. 
1lS11 OhaIIIpIaIa ... 

Wa.abtllltoll, D. O. 

KEYSjTONE 
WIRE CO. 

Intro&te. to flee 
Wio W.ld 

Cory Phones 
~8B nceJy-n are a~ .s.IIDed fw 

JtadJo reeepdOD 117 ClIu. CoI7 • so ...... 
mUon of talODIIoD. om_eDt for tlle V. S. 
"a"7 for .... Tl7Uft. bo ozpuI-. eldIIed 
worttmuablp, aDd rld4 \upectIoIlhadr of C«7 
D!IoD .. malt .. th.m th. but ftl1ae _ offen4. 
K~ltber cl8Ull_ IlOl' .ftUIftInD_ baa .... 
-.criked to obIaiD ... ham .. 

JID .. t _,eriela are aaecl ~t. CJo6 
conn4 adjDatabl. head IIaII4. AJaa!a_ 
_, eemDOeltioD .... cape, DIck.l-piated 
mapeta. lleelataDce, 1000 olama. Tho pdce 
\a ... 00 a pair iIlcla4111C ~I poet cIui .... tD 
aIlJ' aclclnu ill tlle VllIted SIIIte&. Terma. fall 
pa71lleDt with orcl~r, or ODe-haII with order 
aDd balaDce. C.O.D. &If. deltrer7 ........... 
ShlpmeD' at 01lce.1Ia................ • 

f ... ..: ,. r- . 
KEYSTONE WIRE CO. 

"rlfe ,., e"" _ele .. ,.".,." 

'11 CoueU BalldIac.lIcraD .... Pa. 

MaD ed""--P.O.B. UO, IIcraDtoD, Pa. 
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A Dependable and Serviceable Battery 
at Low Cost 

No. 766- EVEREADl' 

Order from your regular dealer 
and specify No. 766 Eveready 
Wireless Battery. 

This is just the thing for the amateur-will give long and 
valuable service and can be absolutely relied upon to deliver a 
clear, steady current. 

This battery has 1 negative and 5 positive leads, each having a 
flat brass strip with a 3/16-inch hole in the end for connection 
with the binding posts. These 5 positive leads allow a range of 
16~, 18, 19~, 21 and 22~ volts in steps of 1~ volts. 
15 cells connected in series and packed in a strong box make this 
battery substantial and easily handled. All cells are solidly 
packed and are sealed in paraffine and packed with ~-inch of 
sealing wax, rendering a weather proof unit and one that will 
withstand practically all variations of climate and temperature. 
This Wireless B Battery has been standardized for use in the 
United States Navy. 

And the price-only $3.00. 

Made in San Francisco by 

NATIONAL CARBON CO., INC. 
599 EIGHTH STREET 

Compare it with ANY 
It SPEAKS for ITSELF 

Pats 
Pendg P~!~~e~!?kc.~O 

LISTEN TO THE CONCERTS, NEWS AND 
DANCE WITH A KING HAM-PLI-TONE" 

Just slip your head phones on the "AM-PLI-TONE" and you and your friends 
will be SURPRISED! 
Polished Cast aluminum body with nickel plated base and horn. No sheet metal 
is used. The tinny sound is left out. The volume is DOUBLED because TWO 
head phones are blended into one PO W ERFU L tone. 
A big hit, a big seller, and immediate deliveries. Dealers and distributors, what 
more can you ask? Write today for territory-KING "AM-PLI-TONE." 

NOTICE--AII infringers of this device will be vigorously prosecuted. 
82 Church St., New York. City 
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6 Volt Storage Batteries 
FOR RADIO USE 

60 Ampere Hour Capacity $15 . 0 0 
NINE PLATES PER CELL • 

Built for Service 
Realisiug the demaud for 
a moat reliable aud .er
yleeable atorage baUery 
for radjo work, we han 
denloped two ataudard 
baUerlea that will be 
ideal for every radio reo 
quirement. These bat· 
terl.. are OW II 
81'ery reaped and they 
are priced within your 
means. 

6VOLT·90A.H. 
11 Pia tes Per Ce)l 

$17.50 

Besidea mauufaeturing 
our own atorage bat
teriea we bave a atoelt 
of rebuilt batteriea tbat 
we oft'er to the radio 
t r 8 d e at aUraetln 
prieea. Write for a lilt 
of rebuilt baUeriea or 
drop in aDd look them 
o'Yer. 

2-Year Guarantee on All Batteries 
MAIL ORDERS PROMPTLY FILLED 
Dealers: Write 118 for information on 
how to boolt your Battery Sales 

ulll!'r b " STORAGE 1.u.e 0 X BATTERIES 
1I ... a1.ctvPed b]f'-

LARSON & ZINNAMON 
439 Colden Gate Ave., San Franciac:o, Calif. 

:aa410 mn In San Franclaeo &D4 the Bay ome. are InTttecl. to lnapec\ our 
baHer}' JIlaDutaoturtna plan'. An aperienced Ba410 maD baa dellped .tor
ace batten .. that WIll meet the mOR uacUn, reqalrementa for ra410 "ork. 

Brach Radio Lightning 
Arresters 

Fo(Radio Telegraph and Radio Telephone Receiving Station. 

The Kadow Electric Code Permit. the ue of VacalUll Tube Protectors iD place of the GrolUldiDg 
Switch Pormerly Req1llre4. 

The Brach Radio Protector Tube Meeta the RequiremeDt. 
Where Radio Tranlmltters are Operated from PIlblic SerYice MalDa, two Brach Radio Protectors 
_ected In .eri,!8/ with midpoint POlUldad, farDlah the leut e.zpe ... ln, eel the ~t protectiOD 
apiut eargfIL Pr1C8 ".10. 
Ont .. Mrl:r to malte sure of obtalnlna: a .opply. PateDt. allowed aDel PeDdiDg. Manufactunn of 

Llchtlll.Da .a.rre.ten, Sipal. Telephone eel Wirelua Spedaltles. 

L. S. BRAQI MFG. CO. 127-129 Sussex Ave., Newark, N. J. 

Watch Our Ad for Bargains 
Order thOle ew nppllea trOID u. 10,," 
oft' Uat oa all orclera for e .. auppllea re' 

calnd b1 ua durin, Karcb. 
22'Jt. YOIt HI·Gee B·ba' plaiD 90 ceDta 
12~ nit m·Gee B·ba' tapped ,1.10 

If tba' blU'llt·ou' tube I. DO' broke. we an." 
JOu 60. o. tho puoh ... prloe of any .e.. tube. 

CJn'IZBJf'S UDIO 8BBVIOB SYA'l'IO)l' 
P. O. BOK lilli, Mattoon. DlInota 

We Want You 
to write us today for full details 
on our new SUbscription agency. 
You can make many extra dollars 
in your spare time. Write NOW. 

RADIO 
Pacific Bldg., San Francisco. Cal. 

TeU tbem that you aaw It III BADIO 
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Immediate 
Delivery 

OD aD nudar4 malt .. of Ba410 Appara&u. 
50 _tar "ha, tnnnmeD' yOll d..sft, 
_d ILl yonr ordU' for qll1elt ahIpmeDt. 
OII1caco Amawnn: Oome and lnapec\ 0IIr 
new apparama. OpeD aD da, 8at1lrda:r. 

Chicago Radio Apparatus Co. 
lac. 

411 South Dear ...... St. Chka_ In 
.ew Gr01lll4 Floor BalMroom 

"Aerial Wire" 
SPBOIAL 

1110 f •• !fo. 16 copper w1n, fl.OO 
100 fe. Svanded copper wire, ,1.00 

BMPIlLB UDIO EQVlPJOlf'1' 00, 
271 W .. , 1211th S\~ 5ew York Oit;r 

R a di 0 

Storage 
Batteries 

4 V olt Special 

$5.00 
6 V olt Special 

$7.50 
22 Volt Special 

$25.00 
. Warranted for 12 monflu 

INTERNATIONAL BATTERY CO. 
11Z Louis St., N. W. 

GRAND RAPIDS MIOl 
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A RADIO PRIMER 
CorUi •• ,tI frOM ,08' 14 

The range of communication varies 
from day to day due to the electrical 
condition of the atmosphere. . When the 
weather is warm the moisture in the air 
is usually heavily charged with electric
ity. The static electricity, as it is called, 
not only absorbs energy, but collects on 
the receiving aerial and makes consid
erable noise in the receiving instrument 
which interferes with the reception of 
radio signals. For this reason better 
di.tances can be covered during winter 
than during summer. 

You can reflect light waves with a 
mirror; "radio waves," that is the waves 
used in radio communication, are re
flected by conducting surfaces such as 
heavily charged clouds or bodies of elec· 
trified air. 

Radio waves are subject to refrac
tion, a bending action which takes place 
when they pass through atmosphere of 
varying density. You can study the reo 
fraction of light waves by holding a stick 
in a bowl of water at an angle; the stick 
appears to be bent. Refraction changes 
the direction of radio waves. 

Radio waves are also subject to dif
fraction, or a bending around objects in 
their path such as mountains. The moun
tain sets up counter waves and an elec
trical shadow exists on the lee side sim
ilar to the conditions which exist when 
a rock is in the path of water waves. 

Unusual long distance "freak" mes
sages are the result of combinations of 
reflection, refraction and non-absorption. 

Ask SORSINC 
The highly pro
fessional service 
which our sea
soned radio men 
give-backed by 
complete stocks 
of the leading 
lines of equip
ment - make it 
well worth your 
while to ASK 

~'\. .. ~ 
before buying. We know from ex
perience what each piece of apparatus 
will do. 

Our Inter •• tinc Booklet 
-the most comprehensive in print, 
sent for 6 cents in stamps. Get your 
copy nowl 

S{!~~~~!f.lS 
80 Waahinaton St., New York, N. Y. 

Branch ~ and Deal .. EYWyWh ... 
•. ~ ~ '!~.ci.":a.'!a.SJI!n.Sy.~ ~n ''-.World'' 
SORSINC,IO W .. hl~n St., New York, N. Y. 

Hennrith e ants ill ltampa to pay mailing 
ezpeDIC OD my copy of your I&teat booklet. 

• -4-. 
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HERE'S THE RECEIVER THAT GETS THEM ALL 
Does It Work?---Yes! 

LONG WAVES 
POZ on one tube, Nauen. Germilny. 
POZ 6 inches from the phone on two steps in the day time. 

SHORT WAVES 
7MF Bozeman. Montana, at 8 P. M. through the concert. 
The Avalon phone all over a room 20 x 15 in Mill Valley, Calif. 

Does It Amplify?---Yes! 
From a concert 50 miles away. On the first step 15 feet from phones. 
On detector 5 feet from phones. On the second step 75 feet from phones. 

These signals were easily readable. Just a pliiin head set 
was used, with Magnavox 5 blocks. 

Is It Easy To Work?---Yes! 
Yes, all this was done by an amateur of one month's experience. 

Has It Quality?--Yes! 
The best that there is. Remler dials, General Radio transformers, 

Pen Brand condensers, Federal jacks, Formica panel, etc. 
THE PRICE-The tuner-detector combined $35. The two step 

amplifier $45. (No Bulbs or Batteries.) 
The detector· tuner panel complete ",ith 6 TOU 60 ampere hour A battery, 48 volt B battery 

phonea, antenna, bulbs, ek., illstalled complele. Working In your home. $75. 
Th. tUller·detector and amplifier panel. complete with 6 volt 100 ompcre hour battery. coil .. 

phone .. bulb •• B batteries Rnd antenna. complete. Instnlled in your 
borne. ready to work, $150. 

Personal 

1230 
Polk St. 

San 
Francisco 

STANDARD RADIO HORNS 
7 inch Bell, 19 inches High .......... . $7.50 
5 inch Bell, 14 inches High ..... . . ... $5.00 

Standard Metal Mfg. CO 
NEWARK, N. J. U. S. A • 



SOMETHING NEW~ 
..... to PI-. T01l 1D4 1'rtce4 to Pl .... 

Tou PocIr;"ltooll: 
BJ 4eparUII~ from cOllnlltlollal dellp III audloll 10ckeW .e 

han oomblDe4 tb. adnawe" of 'all, tile di .. dnllwcel of 1I0lle 

'me 1111, hb. Bocket 
Prtca 760 PoetpU4 

alld a price lo.er thaD allJ. Tbillk 
of It.-. IlurdJ, ... ilJ moullted lock· 
el lhat II beat proof, bal bakellw· 
dlleoto laulatioll, ' baDdJ billdlll~ 

poat.l, etc., an for 7lic. 

Alld bare'l a Imootb . nllllille 
rboolwt tbat takel pallel Ipace 2 
IlIcbel III diameter, lIeedl olle bole 
to moullt, b.. 11& obm r .. llwlloe, 
aU ott alld an 011 polltlolll alld a 
brael pallel bUlblll~. Prleed at OOc. 

THE WILCOX LABORATORIES 
Ld8DfO, D~. J .. IIIOBJ04Jf 

We Have It! 

The Leo J. Meyberg Co. 
i. now prepared to fill your order on 

RADIO CORPORATION APPARATUS 

DISTRIBUTORS FOR the followinc well-known manufactunn: 
Radio Corporation of America, General Electric Co., Westinghouae'lElectric md 

MmufacturiDg Company ... 
Adami lIorl(an Co., (Panl(on) 
Federal Tel: and Tel. Co. 
Sipal Electric IIfl(. Co. 
Remler Radio IIfl(. Co. 
Wireleu Preas Boob 
Wm. J. lIurdock Co. 
Baldwin Telephonee 
Cwmingham Tabea 
Che1aea Radio Co. 
Eveready Batterlee 
General Radio Co. 
Acme Apparatua 
Pacent Essentials 
Clapp Ealtham 
lIagnavoJ: Co. 
Froat l-hones 
C.Bnndea 

New printed 6th Diitrlct Call Book now ready. 10 centa poatpaid. 

Dealer.: Orin 1fIII1 (OfJie. to • ."" tlte immetli.te deffWld. 

LEO J. MEYBERG CO. 
OperaUDc \Ile FaumODl Botel Operauaa Bllllbu~'1 

Badio 8,",011 OK, SaD l'rlDcbco Badlo StatiOIl KTI, Lol ADaIl.1 
Send two-cent ltamp for NEW Concert Sc~edu1e. 

San FrancilCo, CaL 950 South Flowa- Street 
428l1arket Street Loa Anl(elea, CaL 

Till tbem that row. ... It .. JU.DIO 
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BROADCASTING STATIONS 
OFU.S . 

CoM.lUd frOM ,01' 11 

The Emporium, San Francisco. 
Daily, except Sunday, 10:00-11:00 
a. m. and 2 :30-3:30 p. m., music 
after April 15. 

Seventh District 
KFC-Post-Intelligencer, 600 Pine 

St., Seattle, Wash. News, music 
and special entertainment each 
evening. 

Ship Owners' Radio Service, W 005-
ter Bldg., Portland, Ore. 

Hallock & Watkin8, 192 Post St., 
Portland, Ore. 

Northwestern Radio Mfg. Co., Port
land, Ore. 

Eighth District 
KDKA-Westinghouse Electrit & 

Mfg. Co., Pittsburgh, Pa. Daily, 
except Sunday, music 10:00-10:15 
a. m. and 12:30-1:00, 2:00-2:20 
and 4:00-4:20 p. m., with special 
Saturday concert 3:00-4:00 p. m.; 
bedtime stories, 7:30 p. m.; press, 
7 :45; special features and vande
ville acts, 8:00 p. m.; music and 
news, 8:30-9:30; Sunday, church 
service, 10 :45 a. m., 3:00 p. m. and 
7:30 p. m. 

WBL-The Detroit News, 615 La
fayette Bldg., Detroit, Mich. 
Daily, except Sunday, 11 :30-11 :55 
a. m. llnd 3:30-4:00 p. m., phono
gr~oh music; 7 :00-8 :30 p. tn., spe
cial musical programs by selected 
artists. 

KQV-Doubleday-Hitl Electric Co., 
719 Liberty Ave., Pittsburgh, Pa. 
Daily except Saturday and Sunday, 
music, 4 :30-5:00 p. m.; Sunday 
1 :00-1 :30 p. m. and 4 :00 to 5:00 p. 
m.; Monday, Wednesday and Fri
day, 9:30 to 10:30 p. m. 

WDZ-Marshall-Gerken Co., 'lJ 
Ontario Ave., Toledo, Ohio. 

WPB-Pittsburgh Gazette - Times, 
Gazette Square, Pittsburgh, Pa. 

WMH-Precision Equipment Co., 
Cincinnati, 0 h i o. M 0 n day, 
Wednesday and Saturday, 8:15-
10:00 p. m., music, speeches and 
news; daily 485 meters; 11 :00 
a. m. and 4:00 p. m., weather re
ports. 

Ninth District 
WOV-R. B. Howell, 1802 Farum 

St., Omaha, Neb. 
WHA-University of Wisconsin, 

Madison, Wis. Daily, except Sun
day, weather reports at 12:35 p.m., 
Friday at 8:15 p. m.; special music 
and other dates as announced. Mid
night to 1 :00 a. m., university news 
on 410 meters. 



RADIO for APRIL, 1922 

WLB--University of Minnesota, 
Minneapolis, Minn. 485 meters; 
daily 12 noon, weather and stock 
reports; 7 :30 p. m., wheat and 
potato market; 7:45 p.m. Wednes
day only, music, 360 meters. 

WLK-Hamilton Mfg. Co., 2011 
North Alabama St., Indianapolis, 
Ind. Sunday, 8 :00-8 :55, religious, 
vocal and instrumental music; 
Tuesday, 8:00-8 :55 p. m., jazz, vo
cal and instrumental music; 9:00-
10:00 p. m., local theater numbers 
and news items; Thursday, 8 :00-
8 :55, special numbers from local 
singers and orchestras, stories, 
news and speeches. 

KYW-Westinghouse Electric & 
Mfg. Co., 111 W. Washington St., 
Chicago, Ill. Daily, except Sun
day, 9:30, 10:00, 10:30, 11 :00, 
11 :30 and 12:00 a. m. and 2 :45 
p. m., stock and market reports; 
2:15, 4 :15 and 6:00 p. m., news 
and market reports; 7:00 p. m., 
summary of financial report; 7 :30 
p. m., children's bedtime story; 
8 :00-9:00 p. m., musical program; 
9:00 p. m., news and sports; Sun
day, 3 :30 p. m., Radio Chapel. 

9XAB--Western Radio Co., Kansas 
City, Mo. Market reports and 
weather forecast, 11 :30 a. m. and 
2:30 p. m.; concerts in the even
ing. 

9ZAF-Reynolds Radio Co., Den
ver, Colo. News twice daily and 
concert Sunday evening. 

"SHAMCO 
PRODUC~" 

Amateurs: Send 5c in 
stamps today for our 
new Catalog L show
ing complete line of 
parts, raw materials 
and high grade 

apparatus. 

Deokrs: Write for our 
allractifle proposition. 

THE SHOTTON RADIO 
MFG. COMPANY, INC. 
8 Market St. AlbIUlY, N. Y. 

ACME APPARATUS 
Audio Frequency Amplifying Transformer, semi mounted, type A-2 ... , . $5.00 
Single Choke Coil, 1.5 henry, 150 milliamperes . .. .. . .. .. .. . . . ... . . . . . . .. 4.00 
Single Choke Coil, 1.5 henry, 500 milliamperes .......... . ... , ........ . . . 6.00 
Double Choke Coil, 1.5 henry, 150 milliamperes........ . . ........ . ....... 6.00 
Double Choke Coil, 1.5 henry, 500 milliamperes. . . . . . . . . . . . . . . . . . . . . . . . . . 8.00 
C. W. Filter Condenser, 2 microfarads, 750 volts. . . . . . . . . . . . . . . . . . . . . . . 2.00 
C. W. Inductance, 30 turns each tapt, 5 terminals, type L-I.. . . .. . . . . . . . . 8.00 
C. W. Grid Coil, 25 turns tapt at 15 turns, type G-l ... ,. . . ... . . . . . . . . . .. 2.00 
C. W. Transformer, 75 watts, for two 5 watt tubes .......... . ..... . ... 17.00 
C. W. Transformer, 200 watts, for four 5 watt tubes & rectifiers ........ 23.00 
C. W. Transformer, 300 watts, for one 50 watt tube and rectifiers ....... 28.00 
C. W. Transformer, 600 watts, for two 50 watt tubes . .. ................ 38.00 
Filament Heating Transformer, 75 watt, with rheostat & condenser. . . . .. 13.00 
Filament Heating Transformer, 150 watt, with rheostat & condenser. . . . .. 17.00 
Filament Heating Transformer, 300 watt, with rheostat & condenser ...... 22.00 
Plate Transformer, 250 watts, for six 5 watt or one 50 watt tubes...... 23.00 
Plate Transformer, 500 watts, for two 50 watt tubes . . .................. 28.00 
Spark Power Transformer, 500 watts, with 250 watt tap .................. 22.00 

GENERAL RADIO APPARATUS 
Audio Frequency Amplifying Transformer, type 231-A .......... . ..... . 
Modulation Transformer, type 231-M, for 5 watt tubes ........... , ..... . 
Hot Wire Ammeter, type 127-A, flush mounting, 100 milliamperes . ... . 
Hot Wire Ammeter, type 127-A, flush mounting, all other ranges .. . ... . 
Hot Wire Ammeter, type I 27-C, portable, 100 milliamperes ... . .. . .... . 
Hot Wire Ammeter, type 127-C, portable, all other ranges .. . ...... , . .. . 
High Frequency Buzzer, type 178-A, front of panel mounting ......... . 
High Frequency Buzzer, type 178-B, back of panel mounting ••......... 
Cali!>rated yariable Air Condenser in case, type 247-A, .001 mfd ..... " . . . 
Variable AIr Condenser, unmounted, type 247-B, .001 mfd .... .. . ... .. .. . . 
Knob and Dial for type 247-B condenser .............. . ............... . 
Four Step Inductance, type 226-A, 140 to 1000 meters .. . .............. . 
Four Step Inductance, type 226-B, 400 to 3000 meters ................. . 
Four Step Inductance, type 226-C, 1100 to 8000 meters .. . . . ... . ........ . 
Four Step Inductance, type 226-D, 3000 to 22000 meters .... . ............ . 
Potentiometer, type 214-A, ·80 ohms ................. . ...... . ..... . .. . 
Potentiometer, type 214-A, 400 ohms ................. . .. . ... . ........ . 
Rheostat, type 214-A, back of panel mounting, 2 ohms, 2.5 amps ..... . . . 
Rheostat, type 214-A, back of panel mounting, 7 ohms, 1.5 amps ...... . . 
Rheostat, type 214-A, back of panel mounting, 80 ohms, .5 amp ........ . 
Rheostat, type 214-A, back of panel mounting, 400 ohms, .1 amp . ....... . 
Vacuum Tube Socket, type 156, universal. ... . .. . ................. . '" .. 
Direct Reading Wavemeter, type 174, 130 to 3000 meters .......... . .... . 
Audibility Meter, type 164, 1 to 2000 .............................. . . . .. . 

PAUL F. JOHNSON 
90 North Los Robles Ave. 

5.00 
5.00 
9.00 
7.75 

10.00 
9.00 
2.00 
2.00 
5.50 
3.25 

.50 
6.00 
6.00 
6.00 
6.00 
4.00 
4.00 
2.50 
2.50 
3.50 
3.50 
1.50 

68.00 
36.00 

Dept. R. Pasadena, Calif. 

All 

Wizard Batteriea 

Are 

Abaolutely 

Guaranteed 

FROM MANUFACTURER TO USER 
ALL BATTERIES SENT POSTPAID 

..,. tIInd ......... ____ .... ...,.;.., a F ..... 11.., 
ADao-.iDa W'IIU'Ii'. Z New ......... T". "a" a. ...... 
No. 18H-l tap 4& Volt Var. Battery, 

Size 6xGx2~ in. (Wt. S~ Ibs.) Price . . . . $2 .80 
No. l6SO---e tap 27 Volt Var. Battery, 

Size 6xSz2~ in. (Wt. 2Y21bs.) Price .. . . 1.80 
The! e new types are not made of the lADle size 

ceU~ 88 a small size "B" Battery. The volume of one 
of the cells in these types is 4.7 cu. inches 88 com
pared with 2.5 cu. inclies, the volume of a cell u.eed 
In small "B's". You can easily ~ee that the life of 
these two tTJ- are almost double the life of the 
small "B's.' 

OTHER WIZARD TYPES 
Cat. No. Bi.. Tap" Vli Wei«ht Prioe Cat. No. Bi.. Tap" Vltae Wei,ht Price 

1623 Variable 2~s2.3 6 22 lib. 1 .10 1626 PlaiD 3x8I6 .6 101ba. I. TI 
1623 P1ain 2~x2s3S 22 lib. ,1.00 1625 Variable 3.4I6S 6 22~ 61ba. p .1I 

1625P1ain 3.4I6 22 61ba. 1 ." 1626Variable 3x8I6 8.6 101bL '.11 

S-f1 .n ",Ollq ...t.,. to W rit>o for B..u.tiD No. 6 

WIZARD BATl"ERY CO. !)qt. P 1315 42d St., Brooklyn, N. Y. 

Tell them that ,OD .a" It In BADIO 
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MURDOCK No. 56 
RADIO RECEIVER 

lOGe Olua DRbl. Set .... Olua Doable Set 

$5.00 $6.00 
Reliable Service Unequaled Valum 

Guaranteed to Satialy 
Sold oa 14 DQa' TrlaJ-JlOMf Back If DOt SedIIW 

W m. J. Murdock Co. 
BUY MURDOCK APPARArns 

FROM YOUR DEALER 

PACIFIC SALES OFFICE 
509 MiuionSt. San Franciaco, Cal. 

"INSULA TE" 
AIeo 

"HI-HEET" 
1DRIa"-

l
"'OO{Difereat Style Knob., Binclina 

Poata, ete., in Stock for 
Immediate Shipment 

To Order 
Special. 

of AnlfArtlcl. 

INlet ... "INSULATE" WheD 
o.un...n._h Y_ 

L-alO' .... 

~ .: - . "; ! - at : ~. : ... _ . 

GENERAL INSULATE CO. 
1111 Atlantic A ... Brooklyn, N. Y. 

RADIO tor APRIL. 1922 

RADIO IN CHINA 
C",,'i,"ml fr_ ,~. IJ 

as it very ohen does in China, and we had to ride in sedan 
chairs to the Yamen or magistrate's building, where we pre
sented our credentials. As the city officials had not been 
expecting us yet, no provision had been made for quarters, 
but with the usual Chinese hospitality they gave us the best 
that they had, with all sorts of apologies. 

The immediate problem was to transport the masts and 
all to the station site, which was nearly a tnJle and a half 
inside the city. Most Chinese cities have walls around them, 
walls with small gates and the gates have semi-circular 
compounds outside them. The streets are very narrow, av
eraging 7 h., and there are many right angled tums. 

Several contractors were called in (we did the most of 
our work on a contract basis) and asked to bid on this job, 
but the only man who would consider it gave us a fantastic 
story about the necessity of breaking holes in the city walls, 
repairing the holes afterwards, of building matchwork bridges 
over the roofs of the houses at the street turns, and of the 
great army of coolies which he would have to employ to 
carry the masts; he ended up by giving his price of "baat sap 
ng mun," or about $45.00 gold. As there was about teven 
tons to be moved we did not see how he could do it at that 
price, especially under the conditions as he stated them. He 
was awarded the contract. 

The writer then returned to Canton to arrange for the 
carrying forward of the plans for the other stations, and that 
contractor still prides himself on havine: out one over on the 
foreign engineer. - . 

The truth of the matter was that the contractor, by virtue 
of knowing the country so well, was able to float the poles 
back down the river for a couple of miles, into a canal and in 
back of the city. One hole had to be cut into the wall and 
then he had a straight street of only a quarter of a tnJle to 
carry them. When this was discovered later we had a good 
laugh over it, but we still maintain that we had the best of 
the bargain. 

The "Bell and Drum" tower was allotted to us for a 
station room and operators' quarters. This building was so 
named because of its having a large bell and a larger drum 
which served the purpose of warning the inhabitants of the 
city of any attempted invasion by hostile troops or bandits. 

The masts for the Shiu Hing station were set 250 feet 
apart in a line of east and west, that giving the best direc
tional effect with Canton. Each mast was raised in three 
sections, making a total of 160 ft. high. They were guyed 
at each joint and also at the top, in· four directions. The 
joints were made by lapping the top of one section to the 
lower end of the next section, and secured by two iron clamps 
or bands made from ~ .. x 2~" strap iron. Trouble was 
experienced in getting these bands made up by the black
smith, as he did not believe in working to size. We finally 
had the bands all made the same size and trimmed the' poles 
to fit the bands. 

Before raising, the poles were shaved smoothly and creo
soted, then the first section was set in cement, and the remain
ing two sections were ·sucrcssfully pulled up through the 
bands by means of rope blocks and a hand windlass. This 
part of the construction always drew a large crowd, many of 
the curious even getting in the way of the riggers and inter
fering with their work. The project could have been suc
cessfully commercialized right there by merely charging an 
admission fee. 

Six 7/22 bronze wires spaced 3~ ft. apart on fir spreaders 
made the antenna. The lead-in was taken off one end. This 
gave a natural perio.d of 485 meters. 

In addition to a regular ground made by digging down 10 
ft., where we found wet earth, and burying a bundle of 
copper wires in charcoal, we laid out a c0l!nterpo~, fan 

TeU them thal yo. M. It III BADIO 
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shaped, under the antenna, and just under the surface of 
the earth. 

A cement foundation was laid for the Genco set and the 
55 cell storage battery. The masonry contractor mew all 
about cement mixtures, as he "had mixed all the concrete for 
a mission building" ; we had a hard time convincing him that 
a 1-2-4 mixture of cement, sand, and gravel would hold up. 
He had been taught differently and said that it would all 
fall to pieces, that it would never set, and that he would lose 
his reputation. Finally we told him that we would take the 
responsibility, and he was then happy. 

Most of this work had to be directed by means of the sign 
language, owing to the fact that our interpreter was taken 
sick. The workmen are very quick at grasping an idea and 
for a period of three weeb we made out quite well by giving 
orders in pantomime. . 

The motor-generator, the panels and the lead-in were in
stalled, the wiring run and the construction crew moved on 
to the next station, which was further up on the West River 
at Wuchow. 

The construction details of the other stations were similar 
to Shiu Hing, and the same difficulties were encountered. 
About the only difference was that of time. Where it took 
six weeb to build the first station, the last on · the list was 
completed in a total of nine days. Incidently the last station 
was a better piece of work. 

THE C. W. MANUAL 
COAtiA''''' Irtlfll 'G~. 16 

point, to which the small brass lugs of Fig. 36 may be soldered 
quite easily. Care and practice will expedite the whole 
process of soldering a tap to about three minutes. 

In Fig. 30, it will be observed that three multi-contact 
tuning switches are provided; the points, of course, are con
nected to the lugs on the inductance in accordance with the 
table, Fig. 37, and the switch arms, to the antenna (via 
radiation ammeter), to the plate condenser, and to the key 
condenser, respectively, as shown in Fig. 33. No details are 
liven for these multi-contact switches, nor the changeover 
switches shown in the same figure. 

The buzzer for interrupting the continuous waves into 
small groups at audio frequency, is shown in the lower right 
comer of Fig. 30, and its control rheostat is in the lower 
center of the same figure. 

The indicating instruments must be selected with due con
sideration to the type of tubes that will ultimately be used. 
In the original apparatus herein described, the author used a 
milliammeter with a scale reading to 100, which restricted its 
use to the measurement of the current to the oscillator tubes 
only. 

Western Electric Co. tubes have been used at all times 
with this apparatus, which made the use of a 5 ampere filament 
ammeter possible. 

In constructing this apparatus for use with any type of 5 
watt tube on the market at the present time, it is suggested 
that a milliammeter reading to 300 milliamperes be used 
in the plate circuit, that an ammeter reading to 10 amperes 
be used in the filament circuit, and that a radiation ammeter 
reading to 1.5 to 2 amperes be used in the antenna lead. As 
a matter of information, in connection with this latter in
strument, the radiation, using two 5 watt' tubes as oscillators, 
will vary from 1 to 1.3 amperes at the most efficient wave
length. 

Details for the construction of the various panels and 
sub-panels will be found in Figs. 37 and 38. These panels 
are constructed of ~ in. Bakelite sheet. The details of the 
cabinet for this apparatus are left to the constructor. It 
may be stated, however, that one having inside dimensions 
not smaller than 11 by 16 by 9~ inches deep is recommended. 

Variorneters 
Vario . Couplers 

$5- The Heart of the 
• Modern Receiver $5--

STANRAD VARIOIlETERS aDd COUPLERS are 
1UIeXceUed for real· short wave work-175-375 meten. 
Low ranee meau hiJh eflic:iency; c:oastraCtiOD is of 
the beat: forma speciall7 treated to resist moisture: 
primary of coupler woand on ,emDne Formica tubinc 

STANDARD RADIO COMPANY 
1048 So. am St., to. ~ Calif .. 

IMMfDIATf SHIPMfNTS! 
~DEALERS 'I . WRITE 

"'.17 

I 
Dial No. 23 , 
THE 

, 
.... II 

, 
"'.24 

, 
.. *I. 

RADIO ELECTRIC CO. 
3807 Fifth Ave. N. Pittsbuqh, Pa. 

Tell tllem ,Ita, 70U .... it III BADIO 

59 



60 

Radio Frequency Transformers 
The R. T.-I Transformer Works on All 

Standard Makes of Tubes 

For Amateur and 
Broadcasting 
Rance 175-500 

Type RT-I, 
Price 16.00 

Mr. Amateur: Hook up a radio transformer ahead of your detector and get 
acquainted with stations you have not heard before. 

The Type RT-l 
Transformer of special R. F. iron core construction. (Patent pending.) 
Transformer having complete shielding. 
Transformer covering the amateur f..ave-Iength efficiently. 
Tran$former giving maximum amplification per stage. 
Transformer designed by former Government radio engineers 
Commercial and special range R. F. transformers supplied 

Radio Service Laboratories Asbury Park, New Jersey 
INC. 

10e. Cbarges Your Storage Battery ¢lri:t0~ F-F Booster 
80 You "m n .... r ha •• to II .. UJ! In dl'cuat "h.n "orklnl a dl,tant ,taUOIL 
11 It not ..,.aUfylnl to f •• 1 Your Filament BaUerJ will al"a" be read, "hen 
needed' You XDo" "hat It'. like to han friend. call to LI.ten In • then bd 
,our baUer, dead. The 1'.1' BaUer, Boo.ter I, a rulled Oharc!nl Apparatu .. lin' 
faillnl In It. abilit, to delh.r ,.nlce da, and nilhl; requlrlDl no 'kill to oper· 
ate; oharg., automatlcall, and operate, unattended. Sere" PIUI In lamp ,ocke" 
Snap OLIPS on BatterJ Tennlnal, and w.tch the graylt, come up. AIU(ETER 
,ho". amount of cllrrent f1owin,. Enr,thing Complete In Compaot Self· Con· 
tained Portable OHARGING UNIT. F·F BATTERY BOOSTERS .re Automatic 
FULL W A VB MAGNETIO RECTIFIERS "ith Inf ... ibl. Carbon Eleotrode,. for 
106·126 Volt 80 C,ele A. O. The.e Twe. La.t • Lifetime. PRE·WAR PRICES: 
B.ntam Twa 8 Oh.rge. 8 Volt BaUerie. at 8 Ampere •..••••••••.•.••.• U6 

(/tiill:~~:::'TB:n.nletam . Tnle 12 Ohar,e. 12 Volt BaUeriM at 6 Amp.rea .....•....•... • U6 
'1 168 ODar, .. 6 Volt BaUeri., at 12 Amp.rea .•............• • ••.•.. ,\It 

1812 Ohar,e. 12 Volt BaU.rlee at 7 Amper •••...•.•.•....••••.... ,24 
TJpe 162e CombiDatioll TJP8 Cbarpa botb..hnd·12 Volt llatteri ... t 12111d 7 Am_. '" . ..... • $3 

Th. Llrl.r T,p •• are r.commended for !ar,e baUerie., or "here time i, limited. Shipping Wei,ht, 
Oomplete With Ammeter. Clip. 12 to 15 lb •. Send check for Prompt Eapre., Shipment. If .ia Par· 
ael Poet han remittance Include Posta,e • In,uran~e chargel, or order u, to ,hip Twe de,ired C.O.D. 
Order No". or Write Immedlatel, for FREE De,crlpti.e BOOSTER. ROTARY Bulletin. 88 • 83A. 

FRANCE MFG CO Ganesal ome .. au\l Woru: OLBVBLAND, OHIO, 11. S. A. 
• • Oauad1au "p.:Ba'~ Sernc .. SIIl .. Oo~ JIa.aa11ton, Ontuto, OaD. 

Do You Want 

REAL SERVICE? 
Let us have your order, learn what REAL SERVICE 

means. Shipments made within 24 hours. 

SEND FOR YOUR COpy OF 
CATALOGUE No. 22 

THE SERVICE RADIO EQUIPMENT COMPANY 
DESIGNERS - MANUFACTURERS - DISTRIBtITORS 
225 Superior Street Toledo, Ohio 

TeU 'h.m tha' ,ou II w It In RADIO 
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FALLACY OF TOO MUCH 
AMPLIFICATION 

Cofllitt • .-.l fr_ 'G~' 69 

used. In the majority of cases but 1-
step, and in some ~ven as far as 
Buffalo, N. Y.--only a "pickle tube" was 
used I 

It will also be remarked that in these 
cases we have no all-way transmission 
over the Adantic Ocean-at alll The 
above splendid reception work was done 
all OfJerla"J II 

Mr. Dow, 6ZAC, at Wailuku, Hooo
lulu, writes: "You are fJery QS.l on 
I-step and all OfJer the room 0" 2." 

WHERE, then, enters the idiotic fal
lacy of multi-stages of amplification, with 
their attendant expense of tubes, u~ 
keep, numerous storage and "B" bat
teries, etc? 

It is, to my mind, little short of the 
criminal to foist upon the rapidly-grow
ing amateur class the entirely erroneous 
belief that vast power to send, and much 
amplification to receive, are obligatory I 
Nothing could be further from the truth, 
and it is to this end that I herewith take 
pleasure in exposing the fallacy I 

UNPREMEDITATED TRANS
CON. WORK 

By MAJOR. LAWRENCE MOTT, 

O. R. C. Signal Corps, U. S • .l. 
By dint of liberal use of the Western 

. Union, and by a large patronizing of 
one Uncle Sam's postoffices, there have
in the past-been DX signals arranged 
for, listened for-and heard I 

I believe, however, that I err not when 
I say that to 3ALN, the station of H. F. 
Hastings, situate at 90S "B" street, 
Washington, N. E., D. C., goes the 
prize of PRIZES for effective DX re
ception-and transmission I An honor 
in which 6XAD is privileged to share
with all due modesty-and so forth I 

Mr. Hastings and I had been exchang
ing letters with regard to our signals-as 
each could hear t' other very well
when, on the night of February 16th he 
was plainly heard, working an "s" sta
tion. As soon as he cleared I called him, 
and he came back at me-at once. Time: 
12:34 a. m.-PCT. I briefly asked him 
if conditions were such, with him, that 
he could take a message, to which he 
replied: "R-OK-GA I" 

I sent him the following: 
"J orda" M oil-Biscayne Yacht Club 

-Miami-Florida. First tra1lSco" to 
W ashi"gton DC-sig_ Law" 

3ALN at once came bad: with: "Nr 
1-R-Nr 1-R-FB"-etc.-etc. 

From my father, at Miami, 1 have 
received word that Mr. Hastings was so 
good as to forward the message via West
ern Union, from Washington, and it was 
correct in every pa.rticular. 

On the night of March 5th-6th-at 
1 :09 a. m.-PCT -I had been working 
some "8's"-and heard, beneath a lot of 
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QST QSP All Amateurs QSQ QSL 
HALLOCK & WATSON RADIO SERVICE Announce 
THE OPENING OF THEIR RADIO SUPPLY STORE IN PORTLAND, OREGON, WITH A COM
PLETE STOCK OF RADIO TELEPHONE AND TELEGRAPH EQUIPMENT OF STANDARD 
MAKES. PERSONNEL 

J. H. HALLOCK C. H . WATSON 
Formerly Radio Construction Formerly in charge U. S. 
Engineer, U . S. Navy Dept. Naval Radio Laboratory, 
and Federal Telegraph Co. Mare Island, California. 

We believe we have the MOST EFFICIENT short wave receiving equipment on the market today 
and would like you to prove that statement to your own satisfaction. 

We refer to the new UNIT VARIOMETER and 
V ARIOCOU PLER built by the Northwestern Radio 
Mfg. Co. of Portland, with whom we are co-operating 
in design work and whom we also represent as exclusive 
distributors. 

Here are a few points of design that make the 
efficiency of the set apparent : 
NO DIELECTRIC WHATEVER in or around the 

field of the coils, thereby reducing the dielectric 
hysteresis to a minimum-"NOTHING THERE 
BUT THE WIRE." 

NO SPRING OR BEARING CONTACTS between 
stator and rotor. Flexible conductors permanently 
connected to binding posts in rear. 

NO moulded material to warp or chip. Panel, knobs 
and dials machined from XX bakelite. 

NO small, high resistance wire; No. 20 double SILK 
Northwestern Variometer thruout. Northwestern Variometer 

Mounted $10.00 NO binding posts or switch points on fronts of panels. Unmounted $6.50 

AND FURTHERMORE-NO TROUBLE getting that distant fone station. We're putting Avalon on the Magnavox 
with an indoor antenna in a first story fiat! 

INCIDENTALLY our 100 watt fone will be in operation the latter part of March. Drop us a line and get acquainted. 

HALLOCK & WATSON RADIO SERVICE 
192 Park Street Portland, Oregon 

A New Type of Superior Loud Speaker 
The Most Artistic Loud Speaker Manufactured. 

Impt'OH the appt4rance of yO#r receWing ouJjit and increase the loudness and quality of the music and speuh 

The TRACO 
LOUD SPEAKER 
fills a long feI t wan t for a 
compact unit-uniform in 
appearance with the rest of 
the set and giving much 
better results than are pos
sible wi th the ordinary horn. 

HIGHLY FINISHED 

WALNUT CABINET 
will make this instrumen t a 
beautiful addition to your 
most elaborate receiver. 
Combines a Baldwin phone 
and a sci en tifically designed 
tone chamber, assembled in 
Kennedy 525 Walnut Cabi
net, 8" long x I 2}1" x 8}1". 

WriUfor Prices and Information regarding other New Radio Accessories. 

THE RADIO APPLIANCE CO. 
961 Pine Street, San Francisco, California 

Ten &hem that 70U .... It In RADIO 
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Phone Kearny 2778 

PACIFIC RADIO SCHOOL 
Hours: 

ARC & SPARK SYSTEMS 

1 to 5 P. M. 
7to9P. M. 

433 Call Bldg., 
San Francisco, Cal. 

Send for descriptive circular. 

You Are Invited to Visit 
San Francisco'. Fineat EJectriaJ, Phonograph and Radio Store 

&l1nnra '~l1nngrap~1l 
Featur~ 
Colin B. Kennedy 
& Weatinghou. 
Apparatus 

Complete Stock 
of Parta 

Dealer.: 
Writ. for our 
pro/XHition 

BALDWIN 
Loud Speaker 

Aa ........ --.......... 

$12.00 
Jt1E. Nttttbtry 1Eltrtrir (ttnm.pauu 
359 Sutter Street, San Francitco Phone Sutter 6361 

MAIL 
ORDERS 

Conducted by the greatest and most experienced radio telegraph organi
zation in the world. 

Thorough training given in radio operating, traffic, and in damped and 
undamped systems. 

Tuition ten dollars a month for either the day or evening sessions or 
both combined. . 

Proaped~ mailed on reqvuI 

RADIO CORPORATION OF AMERICA 
Phone DoUC'" 3030 331 New CaD BIde., San Franciaco 

!!I REYNOLDS RADIO~ Service 

"9ZAF" from DENVER ~ "9Z!!:. 
.0 . ~~ ~ .. •• ::... • . . : .. _. ~ ~_..:."'!'E-loo . , I • 4 ' . 

• --:ttr _r- ~ 

Kennedy-RECEIVING OUTFITS-Grebe 

Baldwin 
Murdock 

Phones 
Brandes 
Federal 

Antenna Wire 
Aluminum No. 14, per lb. (about 

250 ft.) ••••••••.••••••••••••.. $1.00 
Copper No. 14, per lb. (about 90 ft.) .eo 

REYNOLDS RADIO CO., Inc. ~IJN~~:t~ow~ 

T.U Ua_ ,bat 701l aa ... " bl BADIO 
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QRM, and uncomfortable QRN-a 
"3" station calling me. By dint of ear· 
strainin& I nnally made him out to be 
3ALN-and very QSA, when the local 
-and infernal 1- interference permit
ted ANYTHING to be heard I I shot 
back: "R-QRM-and QRN-but 
GA-GA-." He came back: with: 
"Hr-Nr-r-to 6XAD-senJin, lie· 
lure tomorrou.!-si,. jALN." 

In brief, the above are the extraor· 
dinarily good results of that which I 
call "unpremeditated" transcontinental 
work I In here reporting it I havt 
omitted the numerous preambles to tM 
message-the oft-repeated calls and signs 
-as these are, of course, understood to 
have been exchanged. The message to 
me from 3ALN refers to a letter of mine, 
in which asked for a photograph of his 
station for reproduction in RADIO. 

It will carefully be noted that 3ALN 
uses but one 50 walt lube, leW, and 
that 6XAD was using its now "famous" 
smallest transmitter. But little can be 
added. 

The results speak volubly for thtm
selves ! 

CONSTRUCTION OF CRYSTAL 
SET 

COftli .... tI fro". ~ • ., 

operation is to adjust the little piece of 
wire, which rests lightly on the crystal, to 
a sensitive point. This may be acc0m

plished in several different ways; the use 
of a miniature buzzer transmitter is very 
satisfactory. Assuming that the most 
sensitive point on the crystal has been 
found by method described in paragraph 
below, "The Test Buzzer," the rest of 
the operation is to get the radio receiving 
set in resonance or in tune with the sta· 
tion from which one wishes to hear mes
sages. The tuning of the receiving set 
is attained by adjusting the inductance of 
the tuner. That is, one or both of the 
switch arms are rotated until the proper 
number of turns of wire of the tuner art 
made a part of the metallic circuit be
~een the antenna and ground, so that 
together with the capacity of the an
tenna the receiving circuit is in res0n
ance with the particular transmitting 
station. I t will be remembered that 
there are ] 0 turns of wire between each 
of the nrst 8 switch contacts and only one 
turn of wire between each 2 of the other 
contacts. The tuning of the receiving set 
is best accomplished by setting the right
hand switch arm on contact (1) and r0-

tating the left-hand switch arm over all 
its contacts. If the desired signals art 
not heard, move the right-hand S\vitch 
arm to contact (2) and again rotate the 
left-hand switch arm throughout its 
range. Proceed in this manner until the 
desired signals are heard. 

I t will be advantageous for the one 
using this radio receiving equipment to 
nnd out the wave frequencies ( wave-
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Receive Broadcasting 
THE RADIOHOME RECEIVER 

Radiophones---
THE DT -800 AMPLIFIER ' 

Every amateur is frequently being asked for advice as to what 
set should be purchased for .the reception of radio telephone pro
grams of music, news and stories. Many an amateur hesitates to 
recommend the standard amateur equipment as, to the average 
citizen, such terms as coupling, condenser, tube and "B" battery, 
mean nothing, and his friends would be confused and bewildered 
by the array of controls on the average set. 

The Radiohome Recei .... r We illustrate two pieces of radio receiving apparatus which will, 
doubtless, appear unfamiliar to the amateur field. Yet we have been manufact1Jring these sets for some time-for the 
general public. The Radiohome Receiver has a simple, two-slide tuning circuit with a range of 145-800 meters, a 
vacuum tube detector, and grid leak and rheostat. The p rice-less tube, batteries, receivers and antenna-is $36. In 
a cabinet that is identical in size and finish with the cabinet of the Radiohome, is the DT-800, two-step amplifier. 

Three phone jacks are embodied in this instrument for detector, 
ht step and 2nd step. Less tubes and batteries the price is $35. 
We believe you will find no other set on the market to compare 
with this combination for the reception of radiophone programs by 
the newcomer in the field. 

Cotologae H, listin, ALL DeForest Eqaipment 
Iuu been oat three weeks. It is yo"" for 
12 cents in stomps. 

DEFOREST RADIO TELEPHONE & TELEGRAPH COMPANY 
NEW YORK CITY 

Western Dutnhutore: Atlantlc·PaclliC Radio Supplies Co., Benry M. Shaw, Pres. 638 Waalon St., San Franeiaco. 

DO YOU HAVE TO BE SHOWN? 
!'h&t "1IUI01ll1" Sernce Sa of \he ~ Idnd. Be&l Sernce. !'h&t •• &Otu11:1 ntp orderl & fe. houri ..nv .e recelYe thelll, tb&t .e 
bYe & lar .. ud YeQ' complete ltock of &II ltandud &PpuAtIl8 ud p&rt& h'olll .hich .e au 70ur order, on haDd At &U UllIN. ncefore 

"1IUI01ll1" Sa r~ to aho. 7011. Send 111 & tr1&l order. 
BBGBNBBA'fIVl! BBCBIVBBS 

No. OR·8 Grebe 175·880 Heters BeI&7 
Specl&l ............•...... • . • .. '611 .00 

BOT WIBB JIB'l'BB8 VA.011lJJI 'rUBBS 
No. 127 Gen. Radio 1·5·10 Alllpl •.•. . ,7.76 No. UV·200 RadiotroDI Det .......... '6.00 
No. 25 Jewel 0·10 Alllpl .....•...... 16.00 No. UV·201 Radlotronl AmpUlIer..... 6.60 

No. OR·5 Grebe 176·8,000 Meler Id ... l 
Recei .. er ..•..•.....•......... • • 80.00 

I'IBCO APFABA'rUS No. UV·202 Radiotro ... Ii Wan . ... ..• 8.00 
S&co·OI&d Am~. Tra ... former........ 5.00 No. UV·208 R&dIOtroDI 50 W&n ..•.. 30.00 

No. eR·8 Grebe 175·1,000 Metera with 
Tube Oontrol • . ...•.....•......• 80.00 

No.OR·9 Grebe 175·8,000 Metera with 

V. T. Soekets 8iD,le •••..•......... 1.10 No. UV·20' RadiotroDI 250 Wan .... 110.00 
V. T. Socket. Double •.... • . . .• • . • . 2.30 SeDd 1111 "our ordera for RadiotrODa--Our Itock 

Det. a. 2 Sta,e Amp .....•..•. • •.. 180.00 
No.OR·6 Grebe 175·680 Metera with 

Det. a. 2 Stege Amp ....••..•.••.. 160.00 
No. ZRI' OIapp-Eutham •.•........ 38.00 
No. RA We.t.ngholllle ..••.•.....•.. 66.00 

V. T. Socketa TrIple ••••.• • ....•..• 3.60 I. complete. 
Voc&loud St&tloDt"pe .•• • .••...•• • •. SO.OO AMPLIFYING 'rBANSFOBIIEBS 
Voc.loud L&borato~ •.•..••.•. • • . .• 116.00 
HI,et Tuuer ...... • .•..•. . .....•.• 111.00 No. UV·712 Radio Corp •••.•••••.. • • 
Hi,et V. T. Oontrol .....•. • ..•.•.•• 11.00 No. AHRAD ........•.....•..•...• 
TuDer Det. a. 2 Stage Amp . • ....•.•.. 56.00 No. QO Olapp·Ealtham • ..•••••..... 
Bull Dog Plu, FI&l. .. ....... ... .•. . 2.00 No. A·2 Acme ....•.......••.•.. ' . • 

DLBPBONES Bull Do, Plu, Round . . . . . . . . . . . . . . • 2.60 No. 226W I'edenl ••..•.•••..•••..• 
No. 66 Murdock 2,000 OHM . .... . ... 11.80 BBBOSTA.TS INSULATOBS &""" ~ ... 

7.00 
'.60 
'.00 
6.00 
7.110 

No. 66 Hurdock 8.000 OHH......... 6.00 N "818 Be I 8 A 1 76 .......... .uN> 

No.O Baldwl ..................... . 12.00 NO. 810 Be mler , 0:::::············· 1·00 No. '98 Electroee Ball Tne......... .'0 
NO.E B&ldwilll ...•.•.•........... 18.00 NO. 680 H mderk ..•....••.•.. 1'00 No.UII Eleotrole 1I·lnch............ .60 
No.1' B&ld_l ...................... 16.00 NO.2. G ur U dl· .•. .•.•••.• •••••. 2·60 No. '117 Electro.e 10·lnch. . ......... 1.00 
No. Brandel Superior.............. 8.00 NO. ~ pen. & 0 •••••••••••••••• 1·110 No. 262 Electro ... Le&din............ 1.i5 

C. W. INDl1CTANCBS 0.2.. ar&gon................... . No. 26' Electro .. Le&dln . ........... i.l50 
BOTABY GAPS BBAIDllD ABBOPLAlfB AN'l'BNNA No. 181 Tuak& O&p. Feedback........ 7.60 No. "8 Hurdock ...•...••. . .... • .• 18.110 W· · 7 

No. 182 Tulke Split FilameDt .... . . . . 10.00 No. Benwood B&kelite . .•. •• ..•... 211.00 Ire .•. • . • ..•... • ....... 5c per 100 feet 
No. 188 TIlIIke Grld·Tickler • ......•.. 12.l50 No. Benwood Sink With Hotor...... 60.00 Bare Oopper 80 ft. to the pound-60c per lb. 

FILTEBS "B" BATTBBIBS n. DBTBCTOBS 
No. 170 TIlIIka ....•......•..•..... 16.00 No.768 ET8read" ....••....... • .. • 2.00 No. Y·l Acme ..................... 10.00 
No. UP-1626 Radio OOrp .•.•....•.•• 11.60 No. 768 E .. eread" ....•• . .... . . • •.. 3.00 No. RORA Grebe Oabinet. .•. . .. •. . .• 8.60 

We bYe " complete stock of It&ndud "PPU&tua. U there II uyWn, thAt ,.011 can not and In the abOYI un JlIIt 1.u4 70ur order for " 
"t the rel1ll&r lUt prtCI &D4 It wW be ah1pped at once to 7011. 

SEND YOUR ORDER IN NOW! 
Your Order Will Receive Our Prompt, Careful and Appreciative Attention 

Our Motto 
WE GIVE ALL WE CAN FOR WHAT WE GET 

IllItud-OF GETTING ALL WE CAN FOR WHAT WE GIVE 

MISSOURI RADIO SUPPLY COMPANY. 
4623 Maryland Avenue Dept. G St. Louis, U. S. A. 

Tell tllem tbaa JOU MW It I. RADIO 
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Radio Frequency Arnpli"fler 

'l'1ro Typ. GOOO 'rruaform.n in T&D4_ for 2 ltac. control 
Pat. Applied For 

There i. nothing that opens up a wider field on the receiving end for the amateur and 
e%]l.rimenter. than radio frequency ampliflc.tlon. 

After an e:deDiITe inTe8tigation of the varioul tYP.I of tuk coupling. poslible for radio 
frequency amplification. we have developed the above un ita (two are shown) with a view to 
~ving maximum etllciency and greateal ea •• of control. at a rea.on.ble price. 

Tuning each lta,e i. not nece .. ary. Only one adju.tment n.ce •• ary to co".r fairly wide 
band. of w ..... ·length. with .ever.1 stagel. 

Tunaform.ra for ...... r.1 ltage. can be mount.d· In tandem with Iingi. control which 
greatly limplidel tbe m.nipul.tion of the .et. 

Remember that r.dio frequency amplification will increa •• the r.nge. tb. leleeli"lty and 
th. I.tiafaction you c.n get from your receiver. A loop antenna will be f.r more .«ective with 
radio frequ.ncy amplification. 

Thele unltl will COTer waYe·length. from 180 to 150 metera. 

TYPE SOOO RADIO FREQUENCY AMPLIFYING TRANSFORMERS, 
PRICE $5.SO 

For Single Stale (without Knob and Pointer) 

COTO-COIL CO. 87 WILLARD AVE., 
PROVIDENCE, R. I. 

AMATEURS! 
Have you Men the latest publication devoted exclu.ively to Citizen Radio? 

THE MODULATOR 
fills a long felt want. It contain. real C.W. data and plenty of "hammy" 
news and fun. THE MODULATOR i. unique in that it i. the only magazine 
"Written for Amateurs by Amateur.". 
Get aboard NOW, fellows, while the .ubacription rate i. low. $1.00 per year, 
lOcenta per copy. 

TIlE MODULATOR PUBLISHING COMPANY 
New York City 

Manufacturers of 

cw 
Apparatus and 

ONE TO SIX STAGE AMPLIFYING 
RECEIVING SETS 

Send toc for catalogue 

The American Radio Sales & Service Co. 
MANSFIELD OHIO 

Tell them tb.t you eaw 1& in RADIO 
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length) used by the several radio trans
mitting statio'ns in his immediate vicinity. 

The Test Buzzer (Z, Fig. 3)- As 
mentioned previously, it is easy to find 
the more sensitive spots on the crystal by 
using a test buzzer. The test buzzer is 
used as a miniature local transmitting set. 

When connected to the receiving set as 
shown at Z, Fig. 3, the current produced 
by the buzzer will be converted into 
sound by the telephone receivers and the 
crystal, the loudness of the sound depend· 
ing on what part of the crystal is in 
contact with the fine wire. To find the 
most sensitive spot connect the test buz
zer to the receiving set as directed, close 
the switch (5, Fig. 3) (and if necessary 
adjust the buzzer annature so that a 
clear note is emitted by the buzzer), set 
the right-hand switch ann on contact 
point No.8, fasten the telephone receiv
ers to the binding posts marked "phones," 
loosen the set screw of the binding post 
slightly and change the position of the 
fine wire (6, Fig. 3) to several positions 
of contact with the crystal unit until the 
loudest sound is heard in the phones, then 
tighten the binding post set · screw (4) 
slightly. 

ApPROXIMATB CoST OF P AllTS 

The following list shows the approxi
mate cost of the parts used in the con· 
struction of this radio receiving station. 
The total cost will depend largely on 
the kind of apparatus purchased and on 
the number of parts constructed at home. 
Antenna-

Wir&--Copper. b.re or In· 
lul.ted. No. U. 100 to 150 
ft .• about •.. . ...•......• 

Rop_ " or 1Ji Incb. 20 per 
foot. 

2 Inlulatorl. porcelllln ..•...•• 
1 pulley . •.•..•.. . ..•......• 
Lightning lwitch - 80 ampere 

b.ttery .wltch ...........• 
1 porcelain tube .....•. . • . .• 
Ground conneetiona-

Wlr. (I.me kind al antenna 
wire.) 

1 clllmp ................ . 
1 Iron pipe 01' rod . ........ . 

Recei"ing let-
'>i pound No. 24 copper wire 

double cotton co"ered . .... 
1 cardbollrd box. 
2 Iwitcb knobl and bl ild .. 
complete .. • . .•.• . . ....• 

18 aWltcb cont.cll .nd nuta. 
8 binding pOltl_et Icrew 
ttye ..... . .... . • ....... 

~ c~~~~f~~:::ed II~~ ~~~: : 
8 wood Icrewi. br.... " In. 

long .................. . 
Wood for p.nell (from pack· 

In, box. ) 
2 pound a pllrllllln ........• 

Lamp cord. 2 to 8e per ft. 
Teat bUller . . . . .. . .... • .. 
Dry b.ttery ....... . ... . .• 
Telepbone recei"erl .... . .. . 

.'15 

.20 

.UI 

.80 

.10 

.15 

.25 

.15 

1.00 
.15 

.45 

.80 

.n 

.08 

.80 

.50 

.80 
,e.oo· 4.00 to 

Total . • .. .•.. . .. • • ••.• • .• Ul.00 ,15.00 

If nothing but the antenna wire, light
ning switch, porcelain tube, crystal, tele
phone receiver, bolts and buzzer are pur
chased this total can be reduced to about 
$6.00. 

·Still more etllcient and expeDlI,.. telephone 
receiver. .re a".lIable .t prie.. Bngin, 10 
.bout UO.OO. 
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High Conductivity-HigbStrengtb 

-" ... _ ....... "'-, 

The pure copper exterior of the wire 
conducts all radio waves due to"skin effect" 
of high frequency currents. This conducting 
metal is permanently welded to the high 
strength steel core. 

THE IDEAL RADIO ANTENNA 
You will be proud of your antenna when 

built of Copperweld-

It will not stretch nor sag. 

A tight antenna insures clear receiving. 
COPPERWELD IS ~ STRONGER 

than Copper. can be strung taut. stays up whtm 
other wires stretch and break. and gives 

IOO~ electncal efficiency. 

RADIO DEPARTMENT 
COPPER CLAn STEEL CO. 

THE 

COPPER CLAD STEEL COMPANY 
BRADDOCK P.o .• RANKIN, P/II.. 

Directions for Antenna constr.ucllon 
on reverse side of carton 

Braddock P. 0., Rankin, PL 

Buy Copperweld In Cartons 
100 or 200 ft. lengths 

ONE BEST WAY-PACENTIZEI 
Why fuss about with binding posts and unsightly frayed wires when Pacent Radio Essentials will allow you to change 
connections in the twinkling of an eye? This Pacent combination was made to work as a unit in overcoming all con
nection problems in both receiving and transmitting apparatus. When the Plug, Twin-Adapter and Multi-jack are used 
together, they replace no less than fourteen binding posts! 

PRIOB fl.liO 

... -.... .. - - ~. ~ ....... \ t,"/ 

\l~-\a· 
PRICE '1.60 

PACENT UNIVERSAL PLUG 
This plug .... the lint re.1 radio plug to make an appearance and it remaina the an, ~a410 

plUI III quall'¥. A lolderle.s. biting contact is made .. hich .. ill not give rise to disturbing 
noise.. You can nse the Pacent Plug .. ith 'phone., Duo-Lateral Ooila, microphone .. ke,.s, etc. 
The Pacent Ping liu an), jack. With iu loft, velvet), black IInilh .it .. HI add a tonch of beaut)' 
to anJ receiver. 

Catalog No. 50 PACENT UNIVERSAL PLUG, Price $1.25 

PACENT TWIN-ADAPTER 
You can't put two pluga in a lingle jack, but ),on ca~ make a lingle iack sern the purpose 

of t .. o jacka .. ith a Pacent T .. in-Adapter. JUlt inlert the T .. in-Adapter and preltol-the 
usefulne .. of the jack is multiplied b)' two. JUlt the thing to uae .. ith a loud Illeaker; tune 
.. ith the 'phonel .nd then plug in the loud apeaiter. The T .. in-Adapter haa a multItude of Ulel 
In C. W. work. 

Catalog No. 51 Pacent Twin-Adapter, Price '1.50 

PACENT MULTI-JACK 
Here II another wortb,. member of the Pac en' plul( and jacit combination. Thi. il reall)' 

three independent jacks built into a be.utiful eompolltion base. Scre .. ed to the side of a 
receiving outfit it wHi al1o .. three leta of 'pbon81 to be plugged in or t .. o aeta of 'phonel and 
a loud apeaker. It ma)' alao be screwed to the table or the testing board. A 11 8tandard plugs 
wil1 fit into it, but it .. al deli,ned elpeciall), for ule .. ith the Pacent Universal Plug or Pacent 
Twin' Adapter. 

Catalog No. 52 PACENT MULTI-JACK, Price $1.50 

Send for copy of circular N100 

See the Pacent Radio Essentials at your dealers. Dealers and Jobbers-Write for our sales plan 

PACENT ELECTRIC COMPANY 
INCORPORATED 

LOUIS GERARD PACENT, President 
150 NASSAU STREET NEW YORK~CI1Y 

Member Associated Ma"ufacturers of Electrical Supplies 

TeU them that ),on law It In BADIO 
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6 
, . - ....... . 

NO RADIO SET COMPLETE 

Wi~~! ~~: .. :?~: ~tteries 
ANNOUNCING 

the new Ace 4~ Volt Block Battery. If your B Battery is a trifle weak connect 
an Ace 4~ Volt Block Battery and note the improvement. 

S Block Batteries connected together is equal to 1-22~-volt Navy type B Bat
tery. The main features are Standard Battery Binding Post. which eliminate the 

necessity of soldering terminals, and the 
fact that in case one cell would go dead it 
would only be necessary to discard one 4~
volt unit and not a complete "B" Battery, size 
4'" x 3".x 1~'", weight 1 lb. 

Price 50 eta. 
Thi. cut .ho ... the Ace .pecial '15 "01\ .. arlable battery 
.. hich I. ,oln, .tronl and .ho .. lnc the ... ,. a. to beinl 
the one Battery to meet all "B" Battery requlremeutl. 
Size 6x6s2%, .. ei,ht a% Ibs. Price ..•.••.•...• a.l5o 

OTHER ACE TYPES 
Oat. No. 
8iS PlatII 
SiS VaI1abl. 
8215 PlalD 
826 VaI1abl. 
SiS PlatII 
838 VaI1abJe 

81 .. 
2 y,x2x2% 
2 H1l1iXS% 
s x'x8% 
s xuS% 
S x8x8% 
s xaxe% 

Lb •• 
1 
1 
6 
15 

10 
10 

T.pI Price 
• . . •• • . '1 .60 

1.76 
...••.. 2.60 

Ii ••.•••• S.OO 
••••••• 6.00 

S ••••••• S.OO 

Write for catalog 
No. 20 • 

Ac. B.tt.ries are 
for •• Ie b,. all 
S .. t cl... radio 
d •• I .... Writ. for 
catalop •. 

264 Atlantic Ave. ACE BATIERY MFG. CORP. Dept. P Brooklyn, N. Y. 

THE OSCILLATOR 
Publisl"d by THE RADIO EIfOllfEEl.llfO SOCIETY of PITTJlUROH, Inc. 

•• 
Ten Cents Per CoPT: One Dollar Per Year 

• • 
AJ;,II 

BUSINESS MANAGER 
5 S90 POCUSSET SrUET, SQUIRREL HrLL 

PITTSBURGH, PA. 

Heard the Latest? 

Ray-Di-Co's Prices Are Down 
Increased production and demand for Ray-Di-Co.'s Motor Generators 
makes J.ossible a big reduction in prices. The following table gives 
correct sizes of machines to use: 

Capaclt,.ln 
TJP. W.U. Tubes 
Mid,.t 15 I·UV202 
D7namotor 15 1·UV202 
ST' "'0 2·UV202 

Drhiul 
Volta X.A. Power Price 
800 50 110 V. A.C. or D.C. ,'2.85 
850 60 6 Volt D.C. '5.00 
860 lU 110 V. A.C. 6'.75 

ST15 150 6·UV202 600 800 110 V. A.C. 97.50 
ST25 250 2,UV203 1000 250 110 V. A.C. 188.50 

Above motors 60 Cycle. Other voltages and frequencies at slight 
additional cost. 

IMMEDIATE DELIVERY 

Mail O,.dt,.s giVtrl p,.ompt attention. If yo", 
d,al,,. cannot supply yo", o,.de,. dirrct from this ad. 

Ray-Di-Co. Organization 
lS47C N. Wells Street Chicago, Ill., U. S. A. 

T.II tb.m that ,.ou .... It In RADIO 
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The range of a radio eet, whethtr 
transmitter or receiver, is variable. To 
say that a set has a range of sixty or of 
one hundred miles is wrong, as the dis
tance of reception depends upon many 
factors. The range of transmission is 
greater over water than over land, greater 
at night than during the day, and is de
creased by .e1ectrical disturbances in the 
atmospbere. The skill of. the receiving 

: operator is also an important factor. 

KEYSTONE RHEOSTAT 

Th. .. K.y.ton." I. on. of tb. Sn .. t COD' 
.tmcted rheo.tat. on tbe m.rket, .nd I. mH' 
of the be.t h .. t re.l.tinl .. and dllnbl. "'", 
tert.1 pONlllle to obtain. N •• t In .ppe.raDte, 
I. :I ~ .. dlam., " .. deep, and ~." .haft. All p.rIa 
Ira made of br .... and pointer I. of he • ..,. llrau. 
nickel pl.ted and poli.hed. Real.tance II • 
ohm., 1'1i amp.. earr,.lni c.p.cit,.. C.D b, 
... 117 mouDted on b.ck of panel b,. onl,. drilliD' 
two bol ... al.o dl.1 can be 1IIed. In.tead of tbe 
knoll .nd point.r forni.b.d. a..I.tance I ... ow 
tl,htl,. on an lnaulatlnl .trlp .nd CloD DOt b .. 
com. 100... 80ld on a panDtee of •• tiafactloD 
or puch.ae pric ... 111 b. refunded. 

PBICE'1.i6 
Am.teura .nd con.tructora, don'~ mi ••• 04· 

Inr 5 cent. In .tamp. for our compl.te N' or 
balletlna on n.. m.terial., macbin. • __ 
wire. .t.nd.rd .pper.tu., .udion .nd .mplifJiD' 
.pparatu, and ..... mon.,. .nd tim •• 

Keyaone Radio Company 
Ona~ P.DD. . 

PANELS 
Of 0 __ .... ,..... 

TJeated with I apeciaI p-. D*Ie 11,. us. W'J11 DO& Wup. 
SIpink and it DOt efected 111 Temperature ~ W ... 
proof ud ~ m.h Dieleetrio J)rOIIIl'tleI. BuiI.r .......... 
and wiI1 "'" Crack or BREAK. Locib .. JOOCI .. BabIiIa. 
W ..... ~ to Ibip JI'!l!Dptq the fo1lowiDa me.: e·.. .~.tIIIeIc ••••. '.eo "a12'.U

S
··iIIIIIc ••••• $1 •• e·.7 '. ·tIIIeIc •••••• 7I ".,4'. ·liliiii ..... 1.71 

e·.'0Ji·. ·tlllIIIe ••••• 1.00 12·a14·. ·liliiii ..... 1.11 
".,2 '. • tlllIIIe ••••• 1.21 12'1121'.' tIIItk .••••••• 
S.,.. lJi • e: 3~ • I: MO .... : .~ • 10, 3Ji • 12, UO-: 
lJi., .... 71 .... 
Add ...... ,., 1111.'" Pan .... t. Sa 12aK:'" 28 .... ........ 
W •• ill .be pilued "! quote pri_ OD th_ paneIa At &0 I dif. 
:raM~. OD _pt or JOUr opeoiIiea~ NO rm 
TENSO MFG. CO., Manha.U, Miaa. 

Mica Grid c-Ien.r and Grid Leak Me.Iia&a 
From .00006 to .00026 XFD .•..•••..•• 110 
From .0003 to .0006 XFD... • • • . . • . .• .86 
Grid Le.k Xounting on I,. . . • • • • • • • . • . . .26 
Grid Leak Clip., 12 for . .•.... . .. . . .. .211 

AlIIJII. Oonden .. , Plata (Kolltar TJp.) 
Rotor or St.tor ••• ch .................. 06 
Sp.c .. 5/16". W' thick,. dOlen ..••. " .1e 
Spaces %". "''' thick, dOlen ..•..•.•. · .08 
Triple Coil Xountinl................ 6.00 
2 Coil Mountinga................... S.150 
PIal' for xountinf ....... . •. .-..... .60 

. Kindl,. ad 6c for POI tal. 
MONTROSE MFG. CO. 

819 8~. lohn'. Place. Dept. B. BKLYlr, ... T. 
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TBB abon photo ·lIhow. 
our new S-.to17 building 

In &h. heart of &h. St. LoUII 
buslneee dlltrlct. Our mall 
order department II com· 
plete In lteell and we Jive 
you Immediate lemea on 
all mall ordera. . 

For Prolnpt Shiplnents-BENWOOD 
"WORLD WIDE MAIL ORDER SERVICE" 

Ampl1tJtn, TraII.formen .Jacka 
Acme--mounted . • .... • . • .• ,5.00 Federal, open oireuit . . ..... '0.70 
Aeme--unmounted .. ....... 4.50 Federal, elo.ed eireuit.... . . .85 
Clapp·Ealtham .... .. . ....• 4 .00 Federal DOllble Cireuit ..... 1.00 
Thordaraon-Shielded . ..... 4.00 Federal, with fllameut control 1.50 
Rhamltine . ..............• 8.50 Rham.tine Double Circuit.. . .85 

Antennae Wire Plu,1 
Benwood No. 14 Spec. per Firth Bull Do, ,rIp .. ...... '2.50 

100 ft. . ........ . .•..... SSe Federal ..•..• . ...... . .. . . 2.00 
7 strand. No. 22 per It . . . . . . lc Pacent •.................. 2.00 
7 .trandl No. 20 per ft . ... . . 1 'rioc 
Aeroplane Special per 100 ft . 60e 

Audion Oontrol Paneia 
Remler ...... . . .....•• ... '8.00 
Acme . .. . .... . . . ....... . 10.00 
Paragon . ...•.. . .. . •..... 6.00 
Benwood ... .. .•......••.• 11.50 

"B" Batteri .. 
Burgesl slnall 22'rio Y .. •.•. ,2.25 
Burges. tapped 22'rio v . ..... 2.75 
Burgess large 22'rio V ..... " S.OO 

Buuen 
Benwood test huZler ..... . . '0.60 
Century high frequeney .. ... 2.50 

OORdenlere (Grid) 
Benwood Universal Grid eon' 

denser and leak . .. . . . .. U.OO 
. OondeDlera (Variable) 

Chelsea No. 1 Mounted . . ... '5.00 
Chelsea No.1 Unmounted .. . 4.75 
~hel.ea No. 2 Mounted.. . . . 4 .50 
Chelaea No. 2 Unmounted .. 4 .25 
Murdock No. 366 . .•.. . .... 4 .75 
Murdoek No. 368 . . ..•. .. .. 4.00 
DeForest knocked down ... " 8.75 
DeForest knocked down large 4.75 

0171tel Detectors 
Murdock ..•. ....... .. ••• . '0.60 
DeForest (dustproof) . . . . .. 2 .60 
Galena and silieon . . . ..... . .25 

Dlala 
Benwood Nickel or Bras. 

Metal with knob .......... U .50 
Cholsea Dial and Knob . . . • .. 1.00 
Clapp-Eastham Dial and Knob .75 
Tuska Dial and Knob. . . . . .. 1.50 
Corwin (large) .. . .. . . ..•. . 1.50 

Inlulaton 
Electrole (hall type) ... . • . . $0.85 
ElectroB 4 in . .. . . ... .... ,. · .45 
Electros 10 in . .. . . . . ..... ,85 

Sen" lor C,talo, 
Send lOe In atampi for the new 
.Benwood Radlo Oatalo, com
prillor &h. latelt pric. d1reC
tort· 

Rheolteu 
Fada (8Iament) .... ...... . '1.00 
Fad .. (power) . .. .......•. 1.35 
General Radio .... • . .. ... . 2.50 
DeForest .. ...... ..... ..•. 1.65 
Clapp·Ealtham (panel) .... . .90 
Murdock (panel) ... • . ... . . 1.00 
Remler . . . . . . . . . . . . . . . • . . . 1.00 
Parlgon .. . ... .. ..• .... .. 1.50 

Sock.u 
Benwood (bakelite) pauel or 

table monnting ....•.. ... U .50 
Remler (bakelite) ......... 1.50 
Rhamltine (bakelite and 

metal) .. ... ... . . ...... . 
Murdock Moulded . . . .. ... . 
General Radio Moulded .... . 
Crolley (porcelain) ... . . .. . 

1.00 
1.00 
1.50 

.60 
Telephone Recel1'8n 

Baldwin Type "C·' . •. ... . ,12.00 
Baldwin Type "E" . .... . . 19.00 
Baldwin Type "F" am all. . 14.00 
Baldwin .iugle "6" unit for 

loud speakers .... ..•... 6.00 
Murdock No. 56 2000 ohm . . 5.00 
Murdock No. 56 3000 ohm .. 6.00 
Brandes luperior . ........ 8.00 

Variometen 
Benwood a •• embled . .. ..• . . '5.00 
Benwood knock down .... .. 4 .00 
Clapp·Eastham •.. .. ..... . 5.75 
Remler moulded .......... 6.00 

Variocoupl.r. 
Benwood (a.sembled) .. .. .. '4.00 
Benwood K D .. .•.... . . . . 8.50 
Clapp·Eastham ..•......... e.76 

Vacu1Ull Tubal 
Cunningham UV·800 .•..... '5.00 
Cunninllham UV· 301 . ..• . . . 6.50 
Cunningham UV·302 . . ... . • 8.00 
A·P detector . ...... •... . " 11.00 
A·P amplifier ..•..•....... e .50 

.Je ... ell Metera, Any 8\71. lI&4e 
0-2'rio amp thermo couple. U2.00 
0-300 milliampa . . . .... • 8.00 
0-500 DC Volt •. • . . ....• 11.00 
0-1000 DC Volt • . . ...••. 28.00 
Pattern 74 AC Meter.. . . . . 8 .00 
General Radio (all type.). .. 7.75 

Mlcrophon.a 
DeForeat (hand) ... •.. .... $5.00 
Federal (hand) .... . .. ... . 7.50 
Federal (panel) • .•. . ... . . 11.25 
Federal (desk) . ..... ... .. • 6.50 

OW Inductanc. 
Benwood knock down 25 turn ,e.75 
Benwood Assembled 25 turn. 8.50 
Benwood 50 turn lize . . .•. . 15.00 

Modulation TrallSformera 
General Radio . . . .. ....... $5.00 
Acme ...... • . . .... •.. .. . 5.00 
RhamBtine • .... ..... .. • ... 4 .50 
Clapp' Eastham ... ........ . 4.50 

OW Oond.neera 
Benwood (tested 2000 volt.). ,2.00 

Choke Oolls 
Acme 1 % Henry 500MA • .. . ,e.oo 
Acme 1 % Henry Double . ... 8.00 
Ideal 1 Henry 200MA ...... 5.00 
Ideal Henry 200 Double . . . .. 7.00 

Power Tranaformera 
Acme 200 Wdt 550 V 12 V. ue.oo 
Acme 200 Watt 550 Mounted ~O.OO 

All other ailel in Itock. 
Ptlament Heating 'franaformera 

Thordaraon 80 Watt 8 Volt . • $8.00 
Thordaraon 100 WaU 12 V .. 12.00 
Acme 75 Watt 10 Vmounted . n.OO 
Acme 75 Watt 10 Volt 

unmounted •. ... •.... . . • 9.00 

THE BENWOOD CO., Inc. 1113 OLIVE STREET 
ST. LOUIS. MO. 

A REAL D.ET·ECTOR 
THINK IT OVE R. WHEN YOU CAN ~UY A COMPL'ETE AUDION CONTROL 
UNIT FOR $5.00, does it pay you to buy the separate instruments and mount them in 
your set? 

$5.00 
ANI> 

THE 

The NEW NO. 40 WIRELESS SHOP AUDION CONTROL 
UNIT is complete in every detail, ~d includes a socket, filament 
rheostat, mica grid condenser and mica bypass condenser. It is 
«;asily attached to. your panel by only two screws, and can be wired 
into your set in .a jiffy~ . 

WHAT MORE COULD YOU WANT? Every detail is com
plete. Each and every part is manufactured by THE WIRELESS 
SHOP-A GUARANTEE THAT YOU WILL GET A REAL 
BARGAIN, AND A STRICTLY QUALITY PRODUCT. ASK 
THE OTHER FELLOWS. 

And the Amplifier Unit to Match 
the Detector 

The No. 41 Ampll4.r DDI\ II Ictentlcal to &he detector In ,eneral conlltr1lctlon, wt&h the 
addttlon of a high grad. shell type ampUfylng transformer, which II mouuted directly on 
the back of the Bocket shelf. And &hIs unJt coste you ONLY U1.00. We can &lao furnllh 
the front formica P&Del, wt&h all holes drWed, panela enrrand, and all nece.l&17 parte for 
completing the set. leIS &he cue. All of &hue parte are fully deacribed and Usted In oUl' 
new BULLETIN No. 3, which will b. m&1led to you upon requeet. Where .hall ...... :ad 
your.? 
USING "WIRELE SS SHOP" STANDARD UNITS, YOU OAN BUILD UP A OOMPLETE 
2-STEP AMPLIFIER, INCLUDING 2 No. n AMPLIFIER UNITS, ONB GOR'l'ON EN-
GRAVED PANEL wt&h all holes drWed, 2 SPEOIAL $30 00 GORTON ENGRA D RHEOSTAT DIALS WITH KNOBS, 
2" IREl.Ei:iS SHOP" .JAOXS, and 8 RUBBER TOPPED • 
BINDING POSTS, for &he som of ouly .. • .... . ... • . .• ..•. . 

REJlEJlBEB-qUALITY WILL ALWAYS PREDOJlINA'l'B WITH 

WIRELESS SHOP 
A. J. EDGCOMB 

1262 WEST SECOND STREET LOS ANGELES, CAL. 

Tell them that you aaw it in RADIO 
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THE receiver , 
when used with 

the proper antenna, is capable of 
receiving signals from radio telephone broad
casting and amateur stations within a 
range of 15 to 30 miles and of receiving 
ship and shore radioJfstations within a 
range of 100 to 500 miles depending upon 
the height of the antenna and on the 
power of the transmitting station. 

THE FEDERAL JR. is, in itself a complete 
receiving set requiring nothing more than 
the aerial wires for its operation. It is 
most ruggedly and simply constructed, 
beautiful in appearance, simple in its 
operation and absolutely reliable. No 
batteries or other source of power is 
reouired for its ooeration nor are 
replacements of -any kind ever 
required. 

lJTtbtral Wtltp~ottt &: 
a tltgrap~ aIu. 

lllttrain. N. 11. 

SaD Francisc:. Bunch 
693 MI .. ion St. 

ThiB loud .~ker ha.. IIlllny un· 
U8Ual rcatures. first and fomnoot be
iJllll the ... ivel.dJusting device which 
allo ... the horn to be .... UJlIII into .ny 
dcolrnbl. pooition. Secondly. it iB 
COtlRtructed in sueh !l manner t.hat a 
simple turn of all adjusting tlCrew wiU 
&lIo~' Blm"st Bny kind of • head 
phone being U8t.-d ror the loud 
sJX.oaker. 

Price in U. S. A. 
$25.00 

DEALERS 
Write for proposition 

RICHMOND 
Loud Speaker 

Price without phone 

$7.00 
F. o. B. Richmo nd 

With Baldwin phone 

$12.50 
A 3-foot green cord Included wllh .. ery loud speaker 

429"BARRETT AVENUE 
RICHMOND, CALIFORNIA 

This loud speake, can be supplied with 0' without phone. It will be 
a valuable addition to your .latlon as the workmanship Is excellent 

The stand IS of Mabol<llny finished wood. 
Write fo' our price list on other makes of 'adlo equip.. 
ment. We carry a la'ge stock of .llIndard parts and 
supplies and construct equipment to you, order. 

RYAN RADIO COMPANY 

Tell them ,hat JOQ .... I' 18 RADIO 
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c.· W. QUERIES AND REPLIES 
Co"ti"."" from ~IJ" 18 

will have to be changed, both sets in
creasing in size in about the same pro
portion. The following table will give 
you an idea of what you would need 
for reception over a wavelength range 
of 175-3000 meters: 

-- Number of Tum. -
Wavelength Primary Secondary Het.O!C. 

150-300 25 3S 25 
300-800 3S 75 SO 
800-3000 7 S ISO 100 

For wavelengths of over 3000 meters, 
the 50,000 cycle tuned circuit would 
have to be changed to one of lower fre
quency for best results, say to about 
30,000 cycles, and honeycomb coils of 
about 1250 turns each would then be 
necessary. The Heterodyne Oscillator 
coils should be variable since some tubes 
require a doser coupling than others. 

Question: What would be the 
wave length range of my two loose 
couplers, one having 180 turns S 
inches iri diameter in the primary, 
and a secondary of 250 turns 4 and 
Yz inches in diameter, each coil hav
ing 9 taps equally spaced, and the 
other having half the number of 
turns in each coil. N. N., S. F. 

Answer: Approximately 175 to 2500 
meters for the larger, and 150 to tOOO 
meters for the smaller loose coupler. 

Question: Please give the number 
of turns of No. 24 S. C. C. wire on a 
4-inch bakelite tube, necessary to 
tune from 400 to 20,000 meters, with 
the number of taps and the induct
ance of the coil. This coil would be 
used in a single coil circuit with an 
air condenser and dead end switch. 

?, Lima. Ohio. 
Answer: It will require an inductance 

of 150 millihenrys to reach 20,000 
meters. For waves up to 2500 meters, 
a group of four bank: wound coils of 
20, 35, 75 and 150 turns each will be 
required, and bank windings of 400 and 
750 turns each will be necessary to com· 
plete the coil for the 20,000 meter wave. 
This appliesl of course, only to the single 
coil circuit you wish to use. The dead 
end switch will work very well in this 
circuit. 

DESIGN OF C. W. ANTENNA 
co""" .. ,tI from ~a" 18 

duces the radiation, but adds to the ad
justments of the transmitter, if the series 
condenser is variable, as is generally the 
case. If the fundamental wavelength of 
the antenna is 175 meters or less, no 
series condenser will be necessary, apd 
whatever variations are required in the 
antenna circuit of the transmitter may 
be made by varying the number of turns 
in the antenna inductance. 

The other reason is that the wave
length will surely be within the law, and 
this is by far the 'most important con· 
sideration for obvious reasons. 

l co"",,,.,d 0" ~~, 10 
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"CHELSEA" 
No. 50 Al1'1plifying Transforl1'1er 
was designed for ~se ~ith th~ pre~e.l?-t day m<;>dels of.vacuum tubes, and when so use~ produces 
remarkable amplIficat10n, w1th m1nimUm n01se. It IS well adapted for table mountmg or may 
be panel mounted in any position. 

Terminals are marked for 
best connection. Only high
est grade materials and 
workmanship employed. Its 
high efficiency together with 
its neat appearance and 
compactness, makes it a 
predominating feature m 
any radio receiving equip
ment. 

-
IMMEDIATE DELIVERY 

Price as shown, $4.50 
Unmounted • • $3.75 

Bulletin sent upon request. 

Purchase from your dealer. 
If he does not have it, !)end 
to us. 

CHELSEA RADIO 
1 50-1 56 Fi"fth St. 

COMPANY 
Chelsea, Mass. 

SERVICE. TESTED RADIO EQUIPMENT 
We haM det-uaed to aeaue • portion of the ra410 buaIn ... 00 the Padac Cout IDcS reelbe that to cSo ao we DlGIIt otrer eome IAcS_ment to make ou 

dona ncc:eatal. Oar IcS_ of the r_ that W .. tern amatean 40 aot pan:haa. from Butaro mark.ta oa • laraer _I. ill that we 4ealen are \oQte4 too 
far • ..., from woalcS-be cutomen. To ellmlDate objectiou arWnc from thia banellcap we haYelAaapratad ou "SBIl~C&-TBSTBD" plaa of a.1liDc eq1lipaaeaL 

BYery article which we ahip oat wID be t .. tad thoroa&hi),1A our labontorl .. before It ill nnt to our castomor. There wID be. DO auch thIaaa u tubea which 
40 DOt oedlIat. or "B" bacterl .. which ,0 cSead IA • Ihort tim. for the almp)e reaaoo that 10)' of th ... articlee wID be uhanatfyel), tMteclln .a.CTUAL URVICB 
before the parchuer receiY .. it. 

Sec:oncll)' we wID ,., aD poetqe char, .. oa or4en uceedlnc ".00. ThIa wID make DIU equ1pmeat "ea ch .. per thaa It caa be boadlt on the _t where 
prIc4e are oft8l1 hlcher thaa lIatad 1»), the maDafactnrer. It Ie aeedl ... to m8l1tion that our pricee are atrlctl)' lIat u can be a .. a b)' tb. followtoc Iiet: 

Radio COl'POration Products 
We are cliItribaton IDcS jobben for the hello Corporation of America IDcS al...,. carry 1 compl.te atoc:ll: of th6lr .pparataa. Wellat below their co_ 

ptete Un. aDcSlA a4clidoa caa auppl)' )'oa wltb the RaclIo Corporation C. W. ioatructioa book.t lie per cop)'. 
Item V £CUUJI TUBBS Lilt PrIce Item OmrraOft IlBCTD'IERS Lilt Price 

1 Badlotron jetector) UV-200 .. . ........... . .............. I." 8 20-w.tt Kenotron. UV-218 .... ..... .. .... . ......... ... ... 'J . " 
I Badlotron amPUfler6 UV-301 .. ...................... . ... . ... 7 16Q.watt Kenotroo. UV-217........ ..... .. .. ..... . ....... H . " 

: =::: ~:;~t) Jv~~3:::: : :::::::::::::::::::::::: .U: ncUUJI TUBB SOCDTSi 
6 Radiotroo 6Q.watt) UV-204 . .. .. .................. . .... 11 •. " 8 Porcela1o I!ocket ~ror UV-200. 201. 201.218) UR-662.... . . I . " 

II Poreelun 80cket lor UV-203 aDd UV-2(7) UT-661...... • ... 

POWER TRANSlI'OIllORS POR C.W. SETS " ." ~~ ~-.!'~:;:."ocr~~~t~:;;~~~~fpl~~~~::::: : : I::: 1. B26-watt. UP-l883 .. ... . •. • ...... • ...•... . . . ...... •. ...• 
18 76Q.watt. UP-1018 . . ............ . .. ..... . .... . .... .. .... IS." SPECIAL COftDEftSKJlS POR C.W. SETS 
~=~::.;~8~~~~8:='~~.~~:-:-.1~:::: 85 Anteooa 8er1 .. 000d_.7600 V .. oooa •. 0006 •. 0006 mtd.. 

C. W. £CCBSSOJUBS 
16 OecIlIa$lon TraDaronner UL-1008 .... .. ... . .............. . 
16 Macnllt.lc Modulato~ruto 1~ amp.) UT-1M3 . .. . ....... . 
UI Macnetlc Modulator 1 to 3~ am.p.) UT-1367 •. .. ••. • • , • 
17 Macnllt.lc Modulator 3 to 6 amp.) UT-1387 . ... .. ..... . . 
18 Jl'tlter Reactor (lGO ) amp.) UP-1828 ....... .. .. . ... •.. . 
111 Filter Reactor (300 mill amp.) UP-1827 ... . • .. ..•.•.. ..... 
20 Plate OlrcuU Reactor. UP·-U6 ... .. .. . . . . . .. . .......... • . 
21 Jl'tlter Oond_ jii mtd.-76O V .• UO-I831 ..... . .•. . ..... 
12 Jl'tlter Oond_;r mtd.-760 V .. UO-l832 . '" . . . .••.... . . 
23 Jl'tlter Ooodenaer. jii mtd.-176O V .• UO-l836 . ... . .... . ... . 
H Jl'tlter Ooodenaer~ l -mtd.-176O V .• UO-)836 . ... . ..... . ... . 
26 TraoIImJtter Grta Leak (6-watt tubes). 6000 ohma UP-I71I1 . . 
28 Traoamltter Grtd Leak (60 and 200-watt tubes). 6000 ohma. 

UP-1718 ...... ... ... . . .... ... .. . ... ... . . ..... . . ... .. . 
17 ADteooa Ammeter. 0-2.6 amP ....... U}I-630 .• . ... . . .. . . •.....• 
18 ADteuDa Ammeter. 0-6 amp .• UM.-633 . . .. ..... .. ... .. . . . . . 
19 8eDd1og Key U~ .. . . ... . ................... . ..... . . 
ao Mlcropliooe TraDatormer UP--l16 ....•...•.•.....•.....•• • 
81 FIlament Rbeostat (ror UV-200. 301 aDd 2(1) PB-636 ... . . 
81 FIlament Rbeostat (ror UV-203 and 20.) PT-637 . .. .. .... . 
88 RotarJ' Grid Cbopper PX-1838 .............. ... ......... . 
N Shaft BuahIDp ror U· or h' motor 1IhaR . •••. • •••. .• • . ••. • 

11." . ... 
11." 17." 11." .'.71 

1 . 71 ..11 
..81 
1." . ... 
1." 
1.11 .... 
' .11 .... 
7 .11 • ••• 1 .... 
7 .11 
.It 

U0-1016 . .•.. . . . . . . ..... .... . ... . . .. .. .. .... . . ...• . . 
88 Plate aDd Grtd Oood---aOOO V .. 002 mtd .. UO-I016 .••. • 
87 8peda1 000d __ l0.000 V • . 000026 mtd .. UO-l803 • . . •. •• 
88 8pec1a1 Oood __ .OO2 mtel.. 8000 V .. UO-l808 .•.•••••.. . 

V£CUUJI TUBE DBTBCTOR .a.CCBSSOJUBS 
811 Ioterva1ve AmpluYtAlr TraDarormer. UV-712 .... .••.•• • ••.• 
60 8pec1a1 '"A" BatterJ" Potentiometer. PB-638 . ...... . .. . ... . 
61 T'abular Grtd and Plate Coodenser ... .... . . . ... . . .. ...... . . 

.00026 mtd. U0-687 .... . ................. ... . ....... .. 

.0006 mtd. U0-683 • . . ...... . ... . . •. ... . ....... . ... . . 

.001 mtd. UO-689 . . . . .. . . .. . . •. .. . . . . .• .... . .. . .. . . 
U Gr1~~d. U0-670 . . . . .. ... . ....... .. . ... . ..... . . .. . 

g~::m: :~6 m~hm g~=gt:: d 6 mtlfohm 
UP-611. .16 • UP-620. 1.26 • 
UP-612 • . 20 UP-621.1.6 
UP-618. .2S UP-U2.1. 76 
UP-61 ••. 30 UP-61a.2 .00 
UP-616 •. .0 UP-62 •. 2 .60 
UP-618 . . 60 UP-626.3.00 
UP-617. .80 UP-628. 6 .00 

.3 g~d~k6M~unt~ UX.:..:.M3::·. ·. : .. .. : : :: .... : .::: ::: : ::~ 
Suo4 lie lor 0_ rompl.t. IIt._t..,.. 

I." . ... I." 
'J . " 

'J . " . ... 
1 .H 
1 .• ' I ." .... 

".'JI ... 
ELECTRICAL SPECIALTY COMPANY,48-5O South Front Street, Columbus, Ohio 

Tell them that 70U aaw It in RADIO 
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Another ~.i2. Achievement 

The T elmacophone 
Here is the height of Telmaco perfection. Equipped with Baldwin Type C 
Unit. Inverted horn, reflected tone. Equal to any other horn twice .its 
length. Designed and perfected by expert acousticians. Complete in every 
'detaiL 
Don't be misled into buy
ing a loud speaker offered 
for less, and expect satis
faction; for a loud speaker 
of quality cannot be sold 
for less. Only after the 
most exhaustive tests and 
comparisons with the oth
er loud speakers; and only 
after the most thorough 
research, laboratory tests 
and field demonstrations 
has the Telmacophone 
been perfected, and of
fered now, for the first 
time to the public. 

Telmaco Amplifiers, Re-

No extras to buy. 
Nothing to get 
out 01 order. 

ceivers, Detectors, Vari- Price without Baldwin Unit, but with cap 
ometers, and Variocoup- attached $14.00. 
leu have earned a national We advise the purchase of the Telmacophoae with-
reputation for quality en- out Unit for those who have Baldwin Uait 01 their own. 
durance, and satisfaction 
not excelled by any other line. You can expect equal satisfaction from the 
Telmacophone. 

If :you haven't our complete catalog ''T,'' be sure to write for it now. 

Dealersl We are distributors for nearly all standard lines. Full discounts on 
the Telmacophone. Write for proposition on our complete line. 

RADIO DIVISION 

TELEPHONE MAINTENANCE CO. 
17 N. La Salle St. Chicago, Ill. 

8IESSMAN STORAGE "8" 8A TTERY 
Here'. What the Radio world Ha. Lon. 
Been Lookln. for. No "8" to be re
placed. Take. care of Detector and 
Amplifier. 
Twenty-four cell •• individually tapped per
mitti ... uae of any voltqe from 2 to SO 
volt. in ate:s:. of two volta eacb. 
Electrolyte ia eemi-.oJid; cannot .pill or 
leak. Container u one piece cut com~i
tion block. Hiahly poliahed and neat in 
appearenc... Puted type plate ... pecially 
developed for Radio Serviu. 
Battery may ba cha~ with any vibratin. 
ractifier by uai ... tbe circuit provided with 
battery. Copy of iDlltn1ctiona furniahed 
with e&c:b battery. 
Price $14.00. 
Jobber. and o.al ... 1 Write for propo
.llIon without dela,.. 

RADIO DIVISION. TELEPHONE MAINTENANCE CO •• 17 N. La Salle St •• Chlcqo. 111. 

'l'elI Ul_ U&a$ 7ft .... h Sa IU.DIO 

RADIO for APRIL. 1922 

N ow comes the question of how large 
the antenna may be and yet keep within 
the agreed limits. For maximum re
sults on 200 meters, the total length of 
the antenna, including the antenna 
proper, lead-in and ground wire, should 
not exceed 100 ft., with 125 ft. as an 
absolute limit. This rule holds true for 
practically any style of antennaconstruc· 
tion, and if the antenna greatly exceeds 
125 ft., the C.W. transmitter will simply 
refuse to oscillate on 200 meters, no mat
ter how many adjustments are made. 
In other words, to avoid using a series 
condenser, limit the length over all to 
100ft. If a series condenser is desired, 
or is to be tolerated, then the length may 
be 125 ft. 

Let us take a practical problem as an 
illustration of how your antenna dimen
sions may be determined. An amateur 
has a single mast 60 ft. high, which he 
proposes to place at the far end of a 
slanting, inverted "L" antenna, the lower 
end of which will be fastened to the roof 
of his home, say at a height of 20 ft., and 
he desires to know how long the antenna 
proper can be, as well as the location of 
the pole. 

Deducting 20 ft. for the lead-in and 
ground lead, from the 100 ft. total, the 
antenna can be 80 ft., measured from 
the top of the mast to the lead-in. By 
the simple formula of the square of the 
hypotenuse of a right triangle being equal 
to the sum of the squares of the two 
sides, where the 80 ft. antenna is the 
hypotenuse and one side is the 60 ft. mast 
less 20 ft. for the lead-in, we find that 
70 ft. is approximately the correct dis
tance from the base of the mast to the 
point directly under the lower end of the 
antenna. If the mast were 80 ft., then 
this distance is reduced to 55 ft., and so 
on in proportion to the height of the 
mast. The most difficult case of the 
slanting antenna is taken mainly because 
it is a favorite in cities, where bacltyards 
are small, and C.W. enthusiasts plenti
ful. Where the two supports are of the 
same height, simply deduct the length 
of the lead-in from the total allowable 
length . and the remainder will give you 
the number of feet in the antenna proper. 

Just a word in regard to insulation. 
If you have a four-wire flat top, don't 
place an insulator at each end of each 
separate wire. A single insulator placed 
at each end of the antenna will give four 
times the insulation, since when you have 
the former condition, there would be the 
equivalent of four resistances in parallel 
to ground, or one-fourth the resistance 
of one insulator. This point is often 
overlooked and is important from an 
economic standpoint as well as being 
more efficient electrically. 

To some readers this discussion may 
seem very elementary, but it is quite 
apparent from the numerous questions 
received by the writer, that it is neces
sary. 
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FIRCO JACKS" 

.. , 

• 

F IRCO Jacks were not offered until our engineel'1l were assured 'they had 
produced the beat Jack on the Market. They are now working on some 

very radical innovations in Firco products. wbich will beannolJDCe4 in An 
early issue of this magazine. . 
These Jacks have heavy Sterling Silver . Conta.cts, Special Alloy· nickel-
silver springs, giving highest resiliency. . 
Type 200 J ~ouble ~rc~t closed ... .. . .. ........... .. ....... . . . .... ;$1.00 
Type 201 J Smgle Clrcwt closed . . . . ................. .. ........... ;. .85 
Type 202 J Single circuit open ..... ... . ....... .. ...............•... .70 
Type 203 J Five Spring automatic filament control ...... . .......... 1.50 
Type 204 J Three Spring automatic filament control ·. . . . . . . . . . . . . . . . . 1.20 

The Famous Seibt Condensers 
Capacity Meters, Frequency Meters, and other Precision Instruments are 
now controlled absolutely by us. We have purchased the patent rights and 
will continue to be exclusive distributors. 

. A Word to Our Dealer. . 
We are overburdened with orders, but With increased production we are 
doing our best to keep up with the insistent demand. We ask you to be 
a little patient on Vocaloud deliveries. Station type now $35; Laboratory 
type $30. 

Place your order. nOeD for June and July requirement • 
• 0 you will be in line for prompt delioery. 

JOHN FIRTH & CO., Inc. 
18 Broadway • New York 

NOTICE Radio-7XC 

The Northwest Radio Service Co., the largest Radio 
Supply house in the Northwest has moved .to 

1637 Westlake Avenue Seattle 

where a larger stock of up-to-the-minute radio 
. equipment has been received. If you want fast 
Service, send your order to us. Service is our 
middle name, and incidentally the corner stone 
of our success. Remeinber the new address 

Murdock, DeForest, Radio Corporation, 
Radisco, A.-P. and other standard lines. 

Buildes of "PUGET" RADIO PRODUCTS-None Beller 

Tell them that 70U law It III RADIO 
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-CREMATE-YOUR 'SPARK COIL 
By .THEo. McKEON . , 

If this article is p~blished, I ·hope the 
guys that still dust , their spark-coil con
tacts will put· the ,ashes of them.in a can 
and bury them among old relics. You 
ask: "Didn't you use one yourself?" 
Certainly; but read on: I had one or 
two, .as is always the., case with a begin
ner, along with .my crystal detector and 
loose coupler .. Night after night I punc-

. tured :the eth~r for ,twelve miles on a 
single Ford · .~oil. , It was when the 
audion came to our town circle that I 

. wanted ' to . rj~. .An . a\l~i~~fOn and. a 
storage battery soon waS at 'my disposal. 
In 'a . couple of months 1.' was happily 
heanng. Jhe singing fot;uy' .g~ps. From 
then on I began to despal~ ,at the sound 
of the "static machiQ~"j Jvhich broie 

. into the music,so o'ten. I 
I oi'ed some. of. · tlte .d., f.¥'An~1.\eels, a.d 

SQ9n ,had my h.(:~~ , fhink!Jl£ .. about ta 
transformer. No sooner said' ilian dade, 
I was at tho operating' table, two spark 
coils in hand . . These I dissected, taki.,g 
out the secondaries, then binding them 
on to · asui~~ble laminated, core, . 2nd 
forming a primary of 400 turns of No. 

· 14 D. C. C. on it c~re of the same length. 
I made a closed core transformer which, 
although it took 200 Watts .from the 
line, sent far more audible signals to 
Seattle--30 miles as the crow travels-
than did my former rock-crusher . . 

Now, fell~rs, it would cost you prac
tically nothing to build your transformer 
from your spark coils. A recent article 
by Chas. Dalziel attracted my attention, 
and I may honestly say there is not a 
reliable ham on the brass that does not 
curse the spark coils. . . 

Why not try C. W.? Each issue · of 
the RADIO · displays very simple tube 
circuits, some very good ones, wjth the 
cost as . low as that bicycle you· want. 
You can wind your Qwn choke coils and 
transformers with but little· cqst . 

I have ,not erected my station at P;tgo 
Robles yet, but expect, to by fall. I will 
be one. of ·the many ·"C. W. and· fane" 
uplifters, · and another "6" on the key, 
formerly "7fX." 

6XADHEARD IN ALASKA 

G. E. Maddox, operator on U. S. L. 
H. T. "Fern," writes from Ketchikan, 
Alaska, under date of February .6: "As 
soon as I completed my. short wave set 
and hooked it up', the very first static I 
heard was you, calling 6ZAC, Dow, 
Wailuku, Honolulu. \Ve were in Fun
ter Bay, Alaska, which is nearly entirely 
surrounded by high mountains, the dis
tance to you being nearly 1826 miles in 
an air line and almost all of it overland. 
Your signals are very QSA every night 
all over southeast Alaska, and I have no 
trouble in copying everything you send. 
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0-BOY!!! READY TO SHIP!!! 
SHORT WAVE TUNERS-Range up to 650 meters. Price . .... . . $65.00 

SHORT WAVE TUNERS-Knockdown. Consisting of:-
Two var10meters One var1oconpler 
Two primary switcbes Biz binding poets 
Two switcb stopa Fourteen switcb points 

Formica panel 6'/.w z 16" 
Complete Price .. • ....... .... . ... . .. .. ... . .. . . . ... .. . .. . , .. , . $45.00 

Detector and two stage amplifiers. Size of panel, 8"x8Ya". Price .. .. 70.00 
Two stage amplifiers. Size of panel, S~wx8". Price .... .. ... ... . , . 50.00 
VARIOMETERS-S" long by 2 7/8" wide by 5" high. List . .. . .. . 8.50 
VARlOCOUPLERS-S" dia. by over all height 4~". List. .. . . .. . . 6.75 
CONDENSERS-43 Plate Type. List . .. .. .... . .. . . . ... .... . . , . .. 5.00 

21 Plate Type. List . . . . . . . ..... .. .... .. . .... ,. . 3.75 
STORAGE BATTERIES-Special 6 Volt, 60 Ampere hour .. . .... 12.35 

ESTIMATES FURNISHED ON RECEIVING, 
TRANSMITTING AND 'PHONE SETS BUlL1: 
TO YOUR OWN IDEA AND SPECIFICA
TION. 
FULL LINE OF ALL STANDARD MAKES 

OF RADIO APPARATUS 

Concert. every evening from 7:30 to 10:30 p. m., 
e1Ccept Wedne.day and Saturday. 

NOVO 
SPECIAL I 

Real "B" Batter
ies. The ones we 
have all dreamed 
about. Size 6Ya" 
x 3t:l". 

Bronx Radio EquipD'lent Company 
687 Courtlandt Ave., Cor. IS4th St. BRONX, N. Y. C. 

F ••• bloc'" North 14f1lh St. SubIDQII and "L" Station 

~~ ~~i\.~~ 
41..~':/ ~ ~~V~ 
I ;J ~O ~ 
~~C~~ ~~ Satisfaction! 

~~ ~~ That's what the Proud. 
YO' foot Detector and Amplifier 

~~ is built to give. The Price 
. .,. was made to fit your pocket-

book. 

Maximum Amplification. No Howling 
Plug for fones furnished with each instrument. 

Automatic filament control by plug $ I 0.00 
addi tional. 

Detector and One-Stace Ampll6er 

$25.00 
• duplicate of above only olle unit lea. 

G. M. PROUDFOOT 
361 E. OHIO ST. CHICAGO 

LEARNERS SETS 

, 
Witb code, instruclion., and the AJAX 

BUZZER, $1 .80. 
aOc-AJAX HYTONE BUZZER8-60c 

external tone adjustment s. All pos tpaid. 
AJAX ELECTRIO CO. 

8 Palmer 8t.. Oambridge. 38. Mas • . 

Write for Our 
LIBERAL SUBSCRIPTION PLAN 

"RADIO," San Francisco, Cal. 

Cabinets and W ood Work 
For Radio Apparatus 

For tbe amateur and tbe manuractUJ"er 
Your cboice or design. wood and Hn i.h . 
Send rougb sketch and specifications for 
quotation. 
Formica cut to size and polished, 1 cent 
per square inch per each 1/16 of an 
,ncb in Ibick ne. s. 
Order. lar go or small given prompl .1· 
tention. 

PACIFIC RADIOIEXCHANGE 
433 Call Bldg., 

S . F ., CalU. 

Tell Ibem Ibal 70U law il In BADIO 

RADIO for APRIL. 1922 

COMMON OPERATING 
FAULTS 

Co"li"ued from page Jl 

of people. First, the operators that start 
up at sea, and test, and fool around for a 
while, sending V's and calling; and second, 
to the boneheads who test and attempt to 
tune their sets while the ship is in port, and 
especially, the shop men and others who have 
a perfect right to tune and test under proper 
conditions. 

When at sea, it is usually only necessary 
to make a few small changes in the modem 
Quenched set to bring it up to normal work· 
ing efficiency; the addition or sorting out of a 
gap or two, and a few small adjustments of 
coupling, the adjustment of the antenna in
ductance, and the exact proper point on the 
field rheostat are all that should be touched 
to clear the "note," and usually these all could 
be carried up while calling, and certainly 
could be completed when the preamble of a 
message is being sent, altho this should have 
the operator's complete attention, due to the 
possibility of error. There is no excuse for 
an operator to start up and tune and test for 
ten minutes before he starts to send. Such 
actions show one of two things. Either Ihat 
the man is a "hog" and doesn't care for tbe 
rights of others on the air, or that he is abso
lutely ignorant of the way to handle his 
set. In either case he had better find some 
more suitable occupation-in a sonp kitchen, 
for example--or mend his ways. There is no 
room for him in the modern radio business. 

The testers who go aboard the ship when 
in port are ~ven worse than the first mentioned 
class. A more senseless, and pigheaded, and 
selfish attitude cannot be imagined than that 
possessed by the man (?) who starts up a: 
ship set and proceeds to tune and test for a 
period of uncertain duration without listen
ing in or signing off. There are, fortunately, 
:very few of such men in the radio game, still 
there must be some, otherwise how would so 
much of the unaccounted for interference be 
caused? 

Possibly I have been too hard on the "shore· 
going" men; possibly ship operators them
selves are guilty. The license of a ship sta· 
tion states that the station is licensed to be 
operated "while the vessel is being navigated." 
This does not, and cannot mean that this is 
permission to operate as it pleases the oper
ator when the ship is tied to the dock, or at 
anchor. If it is necessary to test, why not 
start the set and make a single dash, simply to 
see if the set will radiate, if you are listening 

• in, and just want to see that it is O. K.? Few 
do this, even tho they are so selfish that they 
want to get ashore, or off on their own busi
ness, and the result is that they test and fool 
around until it pleases them to stop. To my 
way of th inking, such men should be simply 
eliminated from the radio field whenever and 
wherever caught. It is hoped that it will be 
possible at some time to locate the exact ship 
where unauthorized, unsigned testing is car· 
ried on, by radio compass, and to punish the 
party who has been doing the dirty work. The 
elimination of a few of such troublemakers 
would go far towards deterring others from 
trying the same tactics, who cannot be reached 
by any regulations or rules, but thru fear of 
the results only. 

The life of a vacuum tube can be 
lengthened by care in not using too much 
current to heat the filaments. The sim
plest index is to employ a voltmeter in 
shunt with the filament t erminals. After 
observing the voltage a t which each tube 
gives the best results this voltage should 
never be exceeded. The voltage from a 
storage battery is hig hest when the bat
tery is fully charged, at which time espe
cial care should be exercised. 
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RHA M STINE* 
Produced the 

Adapt-O-Phone 
for a Listening World 

Developed from a special study of the requirements 
of a Radio Age, the Rhamstine* Adapt-O-Phone 
brings added satisfaction to your hours "listening in". 

Scientifically designed and balanced so that the 
sounds from your two 'receivers are clearly and 
correctly amplified. The Adapt-O-Phone is twenty 
inches high, attractively finished and reasonably 
priced. 

$12.00 
Without receivers. 

Add 25C for postage and packing. 
West of Rocky Mountains, 4°C. 

The Rhamstine* Amplify
ing Transformer ' 
Price $3.50 P~~e 

Many thousands of users of the Rhamstine* Am pI i
fying Transformers are convinced of its excellent 
characteristics. Precision and. strict economy in 
manufacturing, coupled with correct designing 
have been largely responsible for its success. 

You can buy it with the assurance it will give you 
satisfaction. 

Circulars upon request. Vealers wanted everywhere. 

Manufactured by 

J. THOS. RHAMSTINE* 
2152 E. Larned Street Detroit, Michigan 

* Maker of Radio Products 

TeU lilem lu& :ron laW 1& In RADIO 
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Amp~ify your 
signals uiith 

A eME T raiisformers 

SPECIALIZATION in 
building transformers 

as in all other lines re
sults in a high degree of 
efficiency. Whether you 
build your own apparatus 
or buy assembled outfits 
insist on the use of proven 
units. Acme Transfor
mers in your vacuum 
tube amplifier equipment 
magnify voice and music 
as well as code without 
distortion and without 
howling. They are priced 
as low as specialized 
quantity production per
mits, with due regard for 
qUality. At all Radio 
dealers. 

ACME 
APPARATUS CO. 

182 M .... chuaetta Ave. 
CAMBRIDGE, MASS. 

TrfUleform.e ... ""'0 En,in_e .. IIIlre. 

NOVO 
Vacuum 'Tube 

'~B" Batteries 
FOR 

Wireless ' Sets 
22~ to 100 Volta 

19 Different Sizes 
Plain and Variable 

FUlLY GUARANTEED 

Noiseless in Operation 

Write for cataJo, and prices 

Novo Manu
facturing Co. 
424 W. 33d St. 531 So. Dearbom St. 
NEW YORK OfICAGO 

BAKELITE-DILECTO 
The standard insulating material for all radio work. 

\Vater-proof, permanent, strong, used by all important 
manufacturers of wireless apparatus and others requir

ing the utmost in insulation. 

Furnished in sheels, rods, lUbes and special shapeJ 
We also manufacture VULCANIZED FIBRE and CON
TINENTAL-BAKELITE in sheets, rods, tubes and spe
cial shapes, and CONITE, a special insulation, in sheets 

or rolls from .005" to .020" thick. 
Le\ UI .bow bow our .\aDurd produc\a can be made \0 101 .. ,our IUlul.Uou probleml. 

PactAc 00 .. \ dealers C&rr7 • full .\Ock of BakeU\e·DUecw. Vulcanlaed Fibre. Ooutluen\a!·BakeH\e 
and OonUe. 

THE CONTINENTAL FIBRE CO. 
. NEWARK. DELAWARE 

D17001D1UN HARDWABB 00 •• 2111 Oentral A .. ~ Loa Anlele •• Oal. 
OALD'OBNIA BLBOTBIO SUPPLY OO~ au Klalon S\ .. San Tranclaco 

233 Br0a4_r New York 01\1 332 S. Klclllaan A .... ObIc ... o. m. 
!i2!i llark" St .. San J'ranclaco. Oal. 411 S. Maln 8\ .• Lo. An,ele •• Oal. 
101 FtnII An~ Pi_bur,. P.. III WellID&\OD S •• W .. TorOD\o. On'~ Oan .... 

TeU tbem tha. 7011 1&11' I, ba B£DIO 
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ELIMINATING THE GRID 
BATTERY 

Co",i"" • ., fro ... ,06' !II 

20 volts negative in respect to the fila
ment. 

An outstanding feature is the prac· 
tically automatic control of the grid p0-

tential with increasing or decreasing 
plate voltages. As the plate potential 
applied to the tubes is raised, the plate 
current increases. However, this in
crease in plate current causes an incr~ 
in the drop across the series resistance 
and this i~crease drop ~es the grid 
more negative; which' is essential. Any 
decrease in plate current will be ac
companied by a proportional decrease 
drop in gtid potential. In this way, any 
changes in plate supply voltage will be 
compensated for by proportional changtS 
in grid potential. 

By making this resistance variable in 
twenty ohm steps, the grid bias poten
tial can be changed in 2 volt steps. This 
is important in adjusting the modulator 
plate current to the proper value. 

In the event that a speech amplifier 
tube is used to amplify the voice cur· 
rents before reaching the modulator 
tube proper, another tap can be taken 
off of this same :resistance to supply thr 
proper negative potential for the speech 
amplifier tUbe. 

DIRECTIVE RECEPTION 
AND INTERFERENCE 

ELIMINATION 
By HUGH R. SPIlADO 

Owing to the great interest taken in 
the article on "Directive Reception and 
Interference Elimination," in March 
RADIO, and the numerous requests for 
additional information on the various 
parts that make up an Antenna-Loop 
Barrage, the following may be of value 
to the experimenter. 

The first question which arises is the 
size of loop for short wave work. An 
excellent article on loops, appearing in 
the November issue of Q. S. T., tells us 
that the proper loop size is four to six 
feet square, having six turns of wirt 
spaced approximately }:t" apart. 

Referring to the "Antenna-Loop Bar
rage," circuit shown in Figure 6, on 
page 17, of March RADIO. 

The antenna variable condenser ca
pacity should be between .0005 and .001 
MF. maximum. 

The series variable resistance in the 
antenna circuit should be in the order 
of 5000 to 10,000 ohms. Five 25 watt 
220 volt Mazda lamps in series serve the 
purpose admirably, the variation in re
sistance from lamp to lamp being suffi
ciently close to give proper adjustment. 
The coupling coils shown in the circuit 
can be either honeycomb windings or 
standard variocouplers. 

The variable condenser C. should be 
of .0005 max. capacity. 
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~.Wireless ·Piqneers 'ff Today Are 
.~ Leaders ff Tomorrow 

The amazing expansion of Wireless astonished the World-Won
derful opportunities are opening up every day on land and sea. Here 
is your chance to get in ·OIl. the "ground floor" of a profitable profes
sion, in your spare time, and enjoy the interesting study of this new 
means of communicatioa-

Already more than 8,000 students have taken up their life's work 
through the instruction received from us; our graduates are bolding 
important positions all over the world. 

Up To $10.000 A Year" Earned By Many Men. 

You, too, can fit yourself to fill one of these fine jobs by allowing us 
to train you in your spare time at homel 

A Complete Courae in Wirele .. The fascinating profession of Wireless is calling on you to share in its 
gigantic future-the field is wide-hundreds of big-pay positions are 
waiting-waiting for more men-more men like) ou 

Don't hesitate but get into Wireless now and in a few years yo~ ~1I 
have climbed the ladder of success and can make your pick of the 
biggest jobs in industry-Wireless is the fastest-growing invention in 
the world-a few years ago it was practically 

No matter what field of wireless you are interested in, the National 
Radio Course is for you. If you have just purchased a wireless re
ceiving set and want to learn more about it-if you have an amateur 
license and want to get a · First Class Commercial License so you can 

unknoWn---":'iio~-itoffers-sucii geiiuirie opportuni
ties for success, how can· you· pass it up? Grow 
up with Wireless, travel hand in hand with its 
expansion and ca,sh iI\ on the ~plendid advan
tages of this uncrowded, solidly employed field 
of work, 

Start now-be a pioneer in Wireless-tomor
row you will have a job that will allow you to 
save more money than you ·can earn ordinarily 
in a single year! Every vessel on the sea . must 
have from one to five operators. Openings are 
constantly ' avaiiable· ·for operators, salesmen, 
mechanics, executives, ·engineers, in the land 
statiol.l· areas-in a few yearllyoq ~ work your
self up to the $10,000 a year class, ~here .every 
man hopes to hmd but few ever get. 

Fit yourself for the place-let us help you do 
it. The National Radio Institute is a leader in 
. Radio Instruction today because it was a pioneer 
of yesterday-from the inception of the first glim
mering of the science, our school had its birth, 
and from then on has forged ahead until the Na
tional Radio Institute occupies the most import
ant position of any Radio School in America I 

It makes no difference how little you know 
about Wireless. Step. by step we take you 
through the various stages and tum you out a 
full fledged Radio Operator worthy of the name! 
It doesn't take long either-just a few short 
months of pleasant study, one hour or less than 
that a day-and you are a success, 

Our methods have been carefully planned and 
we believe that our "Learn By Doing" idea has 
done more to simplify the study of wireless than 
any other mode of instruction ever offered I 

We Want To Hear From Men 
Who Mean Business! 

Tbe chier purpoSe. of tbe Natio.iaJ Radio 
Institute is to prepare men to take up Radio 
Work in a Commercial way and to belp tbose 
already interested as Amateun to realize their 
ambiuon to become upert On the subject. 

The opportunity for competent Radio 
Opera ton with practical tmiDi.a8 is unlimited. 

But tbere is no room in tbe Wireless Field 
for men wbo do not want to . ucceed . 

A Wireless Operator bolds an important 
position-be i. no mere employee but an expert 
",ben trained by us, wbo i. responsible for every 
message be receives and every m ... age be send. 
-tbou!&llds look to him for the knowledge his 
tminins convoy. to tbem--1O it takes a man 
wbo wants to be aomebody_ man witb suffi-

. cient inteiliRnce to realiu tbat be is bead and 
sbowden allove the ordiaary professions tbat 
crowd him on every .idel 

Plenty of people write us about instruction 
wbo think that witb a week'. study they can 
become pro6cient. 

We do not want anyone to get that idea. 
It takes four to sUr montba to master tbe 

.ubject . 
No mere curiosity seeker or interested penon 

wbo just tbinlr.s be wants to be a Radio Oper
ato' sbo",ld apply for information. 

If you are tired of doing tbinp that thou
saad. of otber men can do as .. ell as you and 
work for less moaey-

If you are disgusted witb labor conditions, 
strikes, lockouts, sbUt-<lOWIIS, unemployment
wby . bere's your chance to enter a 6e1d wbere 
sucb things are practically unknownl 

But bear in mlDd-WE WANT MEN WHO 
ARE FIRED WITH AMBITION AND 
WANT TO PUSH AHEAD OF THE COM
MONCROWDI 

Tbis i. tbe kind of .tudents tbat command 
good salaries and quick promotion. 

WHAT KIND OF A MAN ARE YOU? 

(Signed) E. R. HAAS, 
Director. 

hold the Big Jobs-if you are tired of listening 
to music only and want to "listen in" on code 
messages-if you are a beginner and want to 
know wireless from the ground up-you need 
the National Radio Course, becau.se this is the 
one course that teaches EVERYTHING. 

We keep our instruction right up to date, and 
include the latest developments in wireless 
know ledge. You not only learn how to send and 
receive code messages as fast as any expert, but 
you also learn how to build wireless apparatus, 
how to install it. maintain it, operate it, how to 
keep it in repair. The one course teaches the 
two big branches of Radilr-Wireless Telegra
phy, the wireless of dots and dashes, and Wire
less Telephony, the wireless of the voice. You 
learn the use of the Radio Compass, the latest 
and most important invention in this wonderful 
field. You learn the duties of an operator, an 
executive, a mechanic, a salesman of Radio 
equipment-in fact everything you want· to 
know about wireless can be found in this one, 
all-<:omprehensive course. 

Mail Coupon For Free Book 
It makes no difference how little you know 

about Wireless, or whether you are a man or 
a woman, you can train yourself for a splendid 
position. If you have had a common school 
education or better, you can easily learn Wire
less in your spare time at home through our 
wonderful Automatic Self-Instruction method. 

It cost nothing to get our interesting illustrated 
booklet, "Wireless, the Opportunity of Today." 
Send for this booklet and full facts about the 
National Radio Institute and its complete course 
today. Fill out and mail the coupon at once. 
But please do not waste your time if you are 
not genuinely interested. Our book is not for 
triflers, but for serious-minded men and young 
men. 

The wonderful Natrometer is loaned you to practise with-a com
plete set to teach you the code-then upon completion of the course 
you are given a high grade receiving set of your very own to catch tbe 
messages from the air, music, speech, etc. 

NA TIONAL RADIO INSTITUTE 

Get Your Inatruction From The Largeat School 
The National Radio Institute was the first school of its kind to 

teach Wireless by mail. Today it is the largest in America. Situated 
in Washington, the heart of our country's Radio activity, we keep 
constantly in touch with the newest developments in the science of 
Wireless. The Institute is close by the Bureau of Standards where the 
latest wireless inventions are tested and perfected; it is near the De
partment of Commerce where Government examinations are made 
up and held. Two of the largest ·Radio stations in the world, Annapo
lis and Arlington, are only a few miles away I 

The National Radio Institute is officially recognized by the De
partment of Commerce, and at Government examinations its dioloma 
IS credited with ten points in the student's favor. The U. S. Shipping 
Board heads its list of recommended schools with the National Radio 
Institute. Every employer of Radio operators knows the class of 
students we tum. out, and looks to us as the best source for competent 
operators to fill the places they have open. 

Radio Headquarkrs 
Dept. 1048 1345 Pennsylvania Avenue, N. W. Wubington, D. C. 
1- - - _ .... - (Cou~; - -----1 
I· National Radio Inatitute, Dept. 1048 
1 Radio Headq14arlers, 

1345 Pennsylvania Ave., N . W. 
I Washington, D. C. 

1 
I 

Send me your FREE book "Wireless, the Opportunity of Today," 
which explains your Home Study Course in Wireless Telegraphy and 
Wireless Telephony. I am truly interested! 

Name .. ........... .. ... .... ......... .. .. , . . . ... .... .. ... . . . . 

Address . .. . . ... ... . ..... .... ... . . . ..... .. ....... . . .... . . ... . 

City . . .. .. . . . . ....... .. ... ... . Sklie . . .... . .... .... ... . .... . . . 

1 

.- - -I 

Tell tbem that 70U as ... it In RADIO 
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Northern Radio Bugs:-
You stand a better chance of getting your . 
apparatus from us than from anyone else in 
the Pacific Northwest because we carry the 
largest stock of all reliable makes of radio 
apparatus. 

SERVICE 
is what you get when you order from us. Ask 
anybody who has tried our service. Intelli
gent-Speedy-Reliable. Let us serve you, 
too. 

Northern Radio & Electric Co. 
606 PINE ST. SEATn..E, WASH. 

When Winding Those Coils For Your Set Use 

DUDLO MAGNET WIRE 
The Magnet Wire designed especially to meet the 

requirements of radio apparatus construction. 

APPROVED AND USED BY THE GOVERN
MENT AND THE LARGEST MANUFACTUR

ERS OF RADIO APPARATUS. 

Where accuracy to gauge and uniformly high 
quality of insulation are essential the best results 

can be obtained with Dudlo W ire. 

Dudlo Magnet Wire is sold by best dealers every
where in attractive packages containing ~, 0, 

1 pound of wire. 

Dudlo Manufacturing Co. 
FORTWAYNE INDIANA 

Specialists in the manufacture of Bare and 
Tinned Copper Wire 

Enamel, Cotton and Silk Insulated Magnet Wire. 
Windings for all electrical purposes. 

Dealers-If you jobber is 
not prepared to suppls 
your requirements write 

A. S. Lindstrom 
111 New lIIoutcomery St. 

Su Frauctaeo, Oalif. 
WuterD BepreHutatin 

Q. S. A. COILS 
what sizes do you need? 

COMPLETE LINE 
OF HIGHEST GRADE 

Send u. your QRDERS. You pay the 
Po.trnan when rood. arrive next day. 
Irmnediat •• hipmenta. 

THE eROS LEY 
~~8N~ V-T SOCKET 

ODO .iee. ef ,eft""'" I'" ...... 1 .... ID .... . 
•• hobe. I .. 1DoooIaliD, I'" I .. , ".D,', .... n 
"... rih .. ch Cunnln{ham c- 300 at 
$5.00; .r C-301 a' '8.50. " .. Z5c I.r _ilin, 

CALIFORNIA RADIO LABORATORY 
P. O. Bo" 463 - Hanford, Calif. 

WIRELESS OUTFITS 
Send IS cent. in .tlllflP' or cala 

lor ilhutrated catalo, "I" 

FREED-EISEMANN 
RADIO CORPORATION 
2SS Fourth Ave. N_ York City 

Tell them that you eaw It in RADIO 

RADIO for'ApRIL. 1922 

POns £liD CALLS JIEAllD OW KOPS (DIAIW) 
SAl'{ PEDRO TO A.L.lBn AJfI) IlBTUJl.k (1(. I( 
COOLCIIA) 

Feb. 12 (jaR out San Pedro 6 p.m.) HI p.m. 0_ 
a Dumber 01 tim"". 

Feb. 13 (1&0 mil"" north Pedro) 6 .30 p.m. 8t.cIo. 
Bee (kyq): 7.30 p .m. :r.o. AI_; 8.30 p .m. FairmoD& 
Hotel; II p.m. Beaul. P . I . '"Y q ... 

Feb. 14 (60 mil"" uorth S. F .) 3.30 p .m. Hotel OM· 
laud; 4.30 p.m .. Fair!"out Hotel ; 6 p.m. kTq 8act.o. Beej 
6.36 p .m. 6aDj caIIiDa 6ak foue cpa; 6.40 p.m. IIaQj 
'"Y olear and cpa. 

Feb. 16 (126 mil .. Sout.h Flat.,,) 4 p .m. 8ea&IJt 
P. I.; 4.30 p.m. kwe Stocktou cpa; 6 p .m. 8ea&tle P. I; 
6.36 p.m. 6 abj caIIiDa 6ak ~fone) vry cpa; 6.46 p.m. 
AtlaDtie PaaIfle Radio Suppli .. Co.; 7 p .m. F~ 
Hotel; 7.16 p.m. Hotel 0iIilaud; 7.30 p .m. FIIInDOIII; 
8.30 p.m. LoiI AI_. 

Feb. 17 (100 mlI8a uorth Beattie) 8 p .m. lQJ (T) 
Radio Shop; 8.11i p.m. Hotel 0akiaDd: 8.30 p.m. b, 
8tocktou. 

Feb. 18 (3110 mn.. uort.b Seattle) 8 p .m. na 8edo. 
Bee; 8.80 p.m. RooIillD (1) '"Y qta (J'" ~); 
6.46 p.m. It",q 8acto Bee; 8.&0 p.m. Seattle P . L; 8.M 
p.m. IIvm (ew) '"Y q .. ; II.OS p.m. 71m d. cI8 Ipk qu; 
11.(16 p.m. $u d. 6 ..... ; 11.07 p.m. 6a.mJl de 6 .. ; IU6 
p.!". 6am.u de Sqr ; 11.10 p .m. 7b" d. 7st; 11.13 p.m. 
Ofl de 6bm; 9.14 p.m. Sqr de 7 ... 

Feb. 111 (660 mil"" uort.b Beattie) 8.45 p.m. Beaule 
P. Ii 7.~ p.m. Ii .. de 611 ( .... ) Yr}f qaa ; 7.46 p.m. 
.. 1 ~dio q .. ; 8 p.m. Beatu. P. I.; 9.38 p.m. 7bII 
opk QIIII; 9.42 p.m. llaau q .. but q_ bed ; 9.46 p.m. 
6ajh de 6u '"Y Q,I&. 

MAKE NO MISTAKE! 

THEKLOSNER 
VERNIER· 

RHEOSTAT 

PRlenl 
end lDjI 

is the only Vernier Rheostat made 
having the exclusive feature of 

using but 

1I0ne Single Knob 
for both rough and fine adjustments. 
This feature allows the symmetrical 
appearance of the single knob to be 
retained when mounted on a panel 
with other instruments, and, at the 
same time adds to the simplicity 
and ease of operation in obtaining 
the necessary fine adjustments for 
best results from the modern critical 
vacuum tubes, espedally when re
ceiving phone and C. W . signals. 

We invite comparison with any 
other filament rheostat now made. 

Look for the name KLOSNER 
moulded on the base. 

Your dealer has them, or send 
direct to us. 

Price $1.50 
Shipping Weight, One Pound 

A Two Cent Stamp Brings 
Interesting Literature. 

Made Only by The Originators 

Klosnerlnnproved 
Apparatus Connpany 

Z404 Crotoaa A.Ye. , New York City, N. Y. 
Dept. R 
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KENNEDY 
EQUIPMENT 
All typOs of this wdl
known equipment for 
every purpose. Uni
versal and Interme
diate Receivers. 

SMALL 
PARTS 
Everything needed in 
the line of small parts 
for building your own 
sets can be purchased 
fro m u s. Binding 
posts. knobs. switches. 
etc. 

HERROLD 
Laboratories 

KENNEDY EQUIPMENT, 
GREBE APPARATUS, 
ACME C. W. EQUIPMENT, 
SIGNAL PRODUCTS, 
A. P. TUBES, ALL TYPES, 
CUNNINGHAM TUBES, 
WESTINGHOUSE SETS, 

and many other well known 
makes. Tell us your wants. 
We are here to serve you. 

467 South 1st Street 
San Jose, California 
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Tell them that you .aw It In RADIO 

GREBE 
APPARATUS 
CR-5 and other ty~. 
Amplifiers to match. 
These receivers made 
in various types to 
cover all wave-length 
ranges. 

MAIL 
ORDERS 
We give you the same 
service on mail orders 
as you receive in our 
store. Send us your 
next list of supplies. 

77 
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TRANSMITTING APPARATUS. 

V. kw '1'eletauku 1500 cycle tranlmitter 
mounted, heny enlrand b.kelite p.nel, .Iu· 
minum .nlle frame complete .. ith meten key 
rheolt.t, .elf·excited lener.tor .nd AC motor 
mounted on rubber, .p.re lapl conden.ero laoo. 

Bad1ophone on bakeUte panel, with ' .. 0 ne .. 
VT2. tr.n.mitter, ... itche. condenlen, dyna' 
motor 80·8150 .olte ISO. All F. O. B. Seattle. 
Foto.. Obr.do.ic, 5108 Meridi.n, Seattle. 

FOB SALE: 'I. kw Spark Se'; Packard trilla' 
former, gl •• 1 pl.te oil Immeraed conden.er, WeI' 
r.d 0 T, Antenn.e l .. itCh. quenched I.P, ISO. 
Lloyd We.t, Ri.enide, C.lif. 

FOB SAI.B tsl5 or Dchange for C.W •• 'd. 
Old type 1·2 K.W. Thord, eendinl .et cCUDplete. 
Encloled, nearly Iilent. Frank Jon e., '6AJF, 
1822 He.nt An., Berkelel, C.lif. 

FOB SALB: 'l'hordaZ'lon Type B, '1'ranalormer 
120: .007 Dubilier conden.er 115; Ben .. ood I.P, 
aluminum c.le 10 point .nd i'8 H.P., 8450 
R.P.M. We.tinlhou.e Induction motor, 130 com' 
plete: Murdock O.T., 18.50. C. · Schneider, 76 
Ca.e11l A .e., S.n Fr.ncilco. . 

FOB SALB: Spk. 'l'ranllll1\ter of 6Al"0. 1-2 
K. W. Thord.lon tnnlformer type R. S., Dubi· 
lier CondenMr 14,000 .olts, .007 MFD, 1 Mur· 
dOCk O. T .. 1 rot.ry g.p.. 189 cuh. B. B. Ellis, 
Jr., 848 24th An .. S.n Fr.Dci.co. 

C. W. APPARATUS 
A'1'TBln'IOIJ, AllATEUBSI A 10 or 100 wat\ 

C.W. tr.namitter circuit .ud complete conltruc' 
tion.1 .nd technic.1 d.t. ulinl .ltern.ting cur· 
rent pl.te lupply, full ... n lelf rectiflc.tion. 
Blue prinll complete, 12.00. 500 milea on a 20 
... tt RIodiophone U.inl 4 5· ... tt po .. er· tUbel .nd 
rectified .Iternating .currellt pl.te .UPpl,. Blue· 
printa, complet~ co~struetional and teChnical d.t. 
for 18.00. FrederIck H. Gr.eninl, 282 Orelon 
A.e .• Dundee. III. . 

DOUBLB YOUB CW. AND . BA,DIOFOIJB 
lLAHGEI You c.n e.sill do it .. ithout .ddiDI 
• nother piece of app.r.tul or greatlT changing 
your .et. The ne .. "M.lter Circuit' . ie the Ie' 
cret. Te.ted by m.ny prominent ARRL It.tion .. 
it more th.n doublea r.nge of e.ch atalion. One 
ftye ... tt .et put. t .. eDty ... Ue into .ntenD.: 
•• aily aeudl 2000 mllea: fonel.1 000. Think of 
It! It' •• b.olutely the beet circuit out. Ide.1 for 
200 meterl. Gu.r.nteed to double or incre •• e 
your r.nge reg.rdleaa of .. h.t. it II no... Send 
12 for complete conftdenti.1 photoprlnts of thie 
.. onder circuit. Get It .. orkiog for you-be the 
ftr.t 10 your to .. D_urprile lour frlenda by your 
~eoomeo.1 re.ults. Order tod.,-immedi.telftl 
O':~'b:. Engioeerlog Comp.ny, Dep.rtmeot • 

FOB SAI.B: Complete new 10 wa" I. C. W. 
telegnph let. Including Power" FII.meot Tr.ol· 
former, .nteDn. .od ftl.meot .mmeter.. tubes. 
rheost.ta, kel, protection. etc .• mouoted on he.yy 
b.kelite, .. ith o.k bile. Thll eet will r.di.te 
2 .mperel 'on 200 meters. Price 1125:00 com' 
plete F. O. B. O.kl.od, Calif. Photo .nd det.iled 
de.criptioo .ent 00 requelt. A. P. Tryon. 109 
Greenb.nk AYe .. Piedmoot. C.lif. 

INSTRUCTION 
BEUMA YBLSBUG-TWO HUIIDBED ba

liooen tell ho.. memorized .. irelell code In 
thirty mioute. to t .. o hOUri. Booklet. 10 red 
.t.mp.. nodlre. Box 220. M.maroneck. N. Y. 

TWOBAPHY-(Morae &lid Wirel ... ) and 
R.iI .. ay Accountlol t.ught thoroughly: bIg a.l· 
.riea; great opportunities. Olde.t. I.rgeat .chool. 
All expen.e. 10"_0 earo I.rge _p.rt. C.t.· 
logoe free. DODGE'S INSTITUTE, Ha •• St .• 
V .. l"ar .. i~o. Tndl .. n •. 

sn ia caUiJlCI S\aud by for one minute, 
ple •• e I I .. aot to call your attentioo to m'l 
SHORT METHOD OF LEARNING THE CONT . 
NENTAL CODE. Printed 00 highly gl •• ed card· 
bo.rd. 7:l6'>!. io. 35~ bringl it to you .. ith • 
copy of INTERNATIONAL ABBREVIATIONS, 
free I 3JI 00 ... igoing off. Hope to hear from 
you later. Oh. I forgot to tell you: I P.y P.rcel 
Po.t lo.ured. G. W. CALVERT, LANSIJALt:, 
PENNA. 

FOB SAI.B: Le .. on. of I.C.S. Complete Elec
tric.1 Eogloeerioc .od of Complete Ciyll EoCi' 
oeeriog Coune with dr ... iog pl. tea. Either 
coune tl6.00. Robert C. Smith. 4841 W. Mil· 
ford St., Gleod.le, C.lif. 

RECEIVING APP~RA:rYS 
TUBDlG DlDUCTANCBS. SPEOIALI mre 

tubing. 12Hx3Nx"'~'; thicli ' ;'-.11. Tube .. ound · 
with inlul.ted "Ire. Ioclude •• 2 rod. ~ Inch 
.qu.re .od 2 .lIdera. All re.dy · to al.emble. 
la.75. S.me 10 cardboard, t8.00. Same in Con· . 
denlite Celeroo, 14.25. We JI.Y P. P. in.ured. 
STAR CABINET" R4DIO SHOP. LANSDALE,. 
.PENNA. '. . 

FOB SAI.B: RacUo Appara\u Co. Undamped 
.et, type 93. Write If iotereeted. Ru •• ell Huck· 
.tep, 9DGX, Leb.oon. Iudiaoa. 

Double alide 'auer, TrelCo 'aar, three coil 
mouotiog. pluCI. COill, condeo.erl •• U uled, 100d 
cooditiou. Fred W. Ad.m .. ~lao.iJ.n. Nevad •. 

FOB SALB: Becen8l'aUye Beeeinr. Cll-l5l\Jle. 
onl, 130: ahort .... ve recei.er, 125. perfect coo' 
ditloo. Ralph H.yoel, 1286 Americao A.e .• 
Long Be.ch. Calif. 

.. FOB 8AI.B: 2 600'meter BecIll8l'aUY .. a\ 
180 each. Coat ISO. C.bioet. IS extra. 1 600· 
meter Regeoer.tiye in cabioet. ISO. Co.t IUS. 
1 Audioo paoel, IS. Thia .ppantu. i. llightly 
ahop .. oro. but in yery good .. orkiog eonditioo. 
Linden Radio Laboratorie., BOll 29, Llndeo. C.1. 

FOB SAI.B: 800-20,000 meter Beee1nr. 111-
eludiog Radiotron, t85. Ten mile R.diophooe 
complete. operate. on 60 yolt "B" b.Uery, 135. 
BOll 205._ ~illi.mIPort, Penna. ~ __ 

26cl For Hook-up cl1acr1llll for combination 
loog .od Ihon. ".1'1. receiYer 180 to 20,000 
meten. St.tionl heard here 10 Lao.dale 00 .et 
off thil. book'up (8JI) loclude Pitt.burg 
(KDKA). Coocert •• od othen too oumeroul to 
mentioo. Io.truetiooa .. ith priot .nd priee. of 
part •• ccompany hook·up . di.p.m. Immedl.te 
deliYery. I P9 po.tace. G. W. CALVERT • 
LANSDALE, PENNA. 

FOB SALE: DeFore.' B.S. 200; 3 honeycomb 
coli recel.er. tuoel from 100 to 25,000 meterl. 
Complete let, honeycomb coil. 26 to 500 ioclu· 
.iye. Three .tep amplifter in cabinet, with or 
.. ithout tr.oaformer.. Chelee. 48 pl.te •• ri.ble 
coodeoler. Will 8111 lot or e.eh piece of .ppa· 
ratu. .ep.r.te. White or call. Pho~e, Auto' 
m.ti ... 23279. Ch.rles T. Sh.rp. 407 We.t 28rd 
~t.. Lol A ogele.. C.Iit. 
• 'PHOn BDlDDlG ' POST SPEOIALI Bell 
Buoy Bioding Po.t (our origioal de.ign and 
m.ke). Remonble head. Highly oickeled. Wire 
goar.uteed to Itay right .. here you put It. 115c 
e.ch; 6 for 75c: 12 for 11.45. AI.o F.d. Non· 
Remonble He.d Biodiog Po.ts 15c e.ch. 6 for 
85e. 12 for tl.65. We 1'., Parcel Po.t In.ured. 
STAR CABINET .. RADIO SHOP, LANSDALE, 
PENNA. 

HAVJl QUAIJTITY SALBSMAN'S SAIlPLB 
REGENERATIVES for IIle half J;lrice. Ju.t 'the 
let you ... nt. Wooderfully elllcleot. Made of 
belt materi.1e by m .. ter craft.men. Enuled in 
beautiful trr.ioed le.ther C01'lred c.blnet. Ea.y 
to opente i 00 cap.clty effecta. A .. ooder for 
CW and phooel. Equ.I.. Paragon. Will be 
pl.ced 00 market 1000, retailiog .t flftY'fln dol' 
larl: .. ill .acriftce aamplel at 124 e.ch. Thi. 
i •• barg.in. Enry one 10 IIxcellent coodltioo: 
like oe... Full, · cuar.oteed, .. Ora.p thi. oppor
tunity--order ooe tod.y-oo;'1 (~hoto free.) 
M •• ter Eogioeeriog Comp.oy,· Departll)eot R, 
Om.h.. . . 

ODY De\ec\or Pillet. 1 v. IIIIIp. Bheo.tat, 
FUled Socket, Jack Formic. ·Panel. '6.76,. pre; 
p.id. Money bar.k if UJIsatiaf.etory. . Okay 
Laboratorie.. Jira.II, Iod. . 

Ti1ple con mounUnCI with ce.ra, .ne ... ~'6.00. 
Malco Itor.ge battery, 6V60 .mp .• '10.00. QSA 
coil., 800·100'50·85·25-.11 16.25. ' Spli.tedorf 1" 
.p.rk coil, 1 •. 50. Clapp' Eastham 4a pl.te. ron
deo.e .... '3.25. MiI ... ukee. R.dio Lab .• 910 Third 
St.. MiI .... ukee. . 

6000 metar honeycombl •• ~p, tl.150. 2 111.
meot Audiotrion. 16. Regenerati.e Retl ,5 .. 
Write. Lubeke. 1441 6th St.. Alamed., C.lif. 
BABGAIIJ: Oomblna\too recetYer, -coq.t.ttoc 
of honeycomb mounting, two ... riometers, yario· 
coupler, three •• ri.ble condeoscrs. antirapadty 
cam I .. itchee. detector .od three .tep .mplifler 
.od tubel, Federal traoaformers. etc .•• p,!nel. eix· 
teeo by tweuty .by Dine deep $100. H. E. WII· 
Iiaml. Val1ejo~ Callforni.. · . . ; 

FOB SALE: Complete Ie' of 18 II~ Q.S.A. 
Hooeycomb Coila (extr. 75 .ud 50) with a ne .. 
Itand. COlt 139.00: ftnt 129.00 take. them. 
Hym.n. 1708 W.28d St .• Lo. AOlek .. C.lif. 

MISCELLANEOUS 
STOPI LOOKI and ACTI V.T.'I aDd AOCB&

SORIES. With e.ch of the lilted tub .. RADIO· 
TRON U. V. 200 15.00 aud A. P. detecton 15.00: 
RADIOTRON U.V. 20116.50 aod A.P, .mplitlen 
16.50. We .. iIl .upply free of charlle your choi.e 
of either of thele ftye premium.: L.te.t FADA 
Bheo.tat ".00. No.8 10 Remler B.kelite Smootb 
Runoiog Rheo.t.t ".00. Par.gon V.T. Sochl 
11.00, Murdock V.T. Socket, improyed conlael 
type, tl.OO. or CROSLEY Porcelain P.nel or 
B .. e Mouotiog V.T. Socket, 10.60. Either oltbo 
FEDERAL .ingle, cloled or donble circuit j.eil 
Ii.ted re.pectlyely .t 10.70, 10.85 .nd ".00 wil" 
be li1'lD a. premium ... Ith e.ch FEDERAL 22t1W 
Amplifyinl ·Tr.n·lformer 17.00 or R.O. of A.U.V. 
712 17.00 .od the U.V. nu Radio FrequentJ 
Amplifyiog Tr.odormer. FAD.A 5 .mpere NICH· 
ROME Po .. er Rheoltata U.35 or'R.C. of A.U.K. 
542 Porcelain V.T. Soeket .upplied free of ch.r,e 
with e.ch 18.00 V.V: 202 5· ... tt RADIOTROIf 
Po .. er Tube •• for C.W. or Radiophone Traoami.· 
.ioo. We .blohitely gu.raotee. the . foreloioe .p' 
p.ratn.. Ooly oe.. .od high gr.de equipmenl 
carried io ltock. UOI.tlaf .. ctory, goodl .ubject 
to return .. Ithio ftye day.. T .. elye hour .e"i .... 
Po.t.ge .od iu.ur.nce "rep.id by nl, thereby 
.ninc time .l1d monel .. Remember UI. THE 
KEHLER RADIO' LABORATORIES, Dept. P •. 
Abileoe, K.ol .. : - . 

OoDdeutte Oelaron Panell, cu, \0 70ur .peeI' 
ftc.tioo .. 8/16 io. thick. 2t,4c sq. ·io. CondeDlite, 
Celeron Tubiog, 4 lu. di.meter, 1/16 In .... It 
11.50 per ft. 8 io. di.meter by 1/16 io ..... I~ 
11.25 per ft. STAR CABINEl' .to RADIO SHOP. 
LANSDALE. PENNA. . ." 

FOB SAI.B: '600 worth of hlch . p'.de n4io. 
.pp.r.tu. for 1200.. I·ESCO .Motor Geoer.tor, 
.et 500 1'Olt D. C .•. 25 .mp •. : 110 .011 60 cret. 
A.O. ISO 1·10 ... tt Radio Telephone Trao.mit· 
ter, .. ith 2·VT 2'1. Voice. bUller .od C.W. 
Complete, 175. 150 to 25.000 me\era Hooeyoomb 
Coli Receiver .. ith8 It.«e .mpli6er. iucludinl 
tubel .od "B" b.ttery, all io one c.bioet. Com· 
plete, 1715. H. O. So),der. 995 Piile St., Sin. 
Fr.ncl.co. C.lif. . . 

Sa7, O. M.I We'wiU wind induc\aucee \0 yow 
.peciflcation.. C.rdbo.rd. I'i bre. or ·Coodenlit. 
Celeron. STAR CABINET .to RADIO SHOP, 
I.ANSDALE. PENN::;A:.:..'--_....:.. _____ --' 

AucUon BenewaI.-Any type etncle deDI, AIle' 
.ten ftl.ment, detectore repaired for 12.75: .m· 
pliflen .1 .boye. 18: 15 ... u po .. er tub.., I.; 
VT·l oxide fll.meotl .ud to u.e 20·85 mil 
"B", 18.50. Terml ~ •• h. or C.O.D. plul ch.rell. 
Trlmonnt ·'.ahorlllor:v. 'Milford. 'M •••. 

WIRE SPEOIALI TRIS ISSUE OIJLYI V. 
lb. '1'001. D. C. C, No. 26 .. ire, 800: 2. D. C. C. 
(ju.t the thibjt for your io.ide aerial) 100 ft. 
toile, 75c: 22 7'Atrand topper .erial wire 100 ft. 
SOc: 250 ft.. 11.80: 800 ft., 12.25; 500 ft. 
SS.50: 1000 ft;J 16.90. C~.h .01' Mooey Order. 
We pay Parcel·JDIUred Po.t.lre. STAR CABINET 
'" R.\DJO SHOP. LANSDALE, PENNA. 

WILL TBADE: 1 If)·clill 01lllli11'.p1l in ~. 
fett cooditioo: l·eet of Ihort .. an TUrDer S{llder 
Web., oe .. : 1·. Linem.n·. Port.ble ,.Iumloum 
Phooe. type No. 882 .... ith le.ther c .. e: 1 W.E. 
8 b.r m.gneto: one Federal Pleiphooe. ne .. -for 
• Detector t .. o .tep .mplifler of staod.rd m.ke. 
D. W. Pap.t. SlalOn. C.lif. 

SIIALL PABTS. Le' u. know 70ur WlDlI 10 
.cre .... oute, koob •• m.gnet .. ire, etc. GiYe III 
• chance to e.tim.te on your apparatu.. We can 
.urprlle you. LooC R.dio Wor.... Cornelilll, 
Oregoo. 

RADIO BOQKS 
.. Arc Bad10 Manael," pabUahed b7 the engl.. 

neers of the Federal TeleJr.ph Comp.ny of BaD 
Fr.ociaco. .nd .. ritteo In limple, IntereatioJ[ 
maooer. Well iII.u.trated .. Ith dialr.ml .nd 
photogr.ph. of the nrioul typea of .rc radio .p' 

. par.tul u.ed 00 .hipbo.rd .nd in .hore .t.tionl. 
Price 12.50 per topy. pOltp.id in the U. S. For 
nle by P.ci6c Radio Pub. Co., Pacifte Bldl. 
S.n Franci.co. 

"Licenle QUia BoolI:," for p ... lnc tht U. 8. 
Goyerumeot radio examln.tiool. The mOlt pop' 
ular selliog r.dio book. Cootainl 108 p.gel of 
r.dlo information. 80 lIIu.tr.tion.. 250 que.' 
tionl .nd .olwen. De.11 .. ith eYery oe ... radio 
de.-elopment. Prite 11.00 per copy, pOltp.id .OT· 
where in the U. S .. or given Iree .. ith • ooe year 
lublcripti<ou to "RADIO." Paciftc R.dio Pub. 
Co., P.ciflc Bldg., San Frallci.co. 
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New Somerville (Red Bakelite) 
Tube Socket 75c 

1. MOULDED in one piece, from REAL NATURAL color Bakelite, having very low leakage 
losses. 

2. ABSENCE of metal shell, eliminates ground hum. 
3. The phosphor bronze contact springs are Laminated, and their shape permits a wiping contact on 

the sides of tube pins, as well as the usual contact with the extremities. 
4. Contacts are arranged with maximum spacing to take care of high voltages used with power tubes. 
S. Terminals are larger than usual, to permit the use of heavy conducting wires. 

DON'T FORGET THESE EXCLUSIVE FEATURES: 

Somerville 22~ v. "8" Beattry Now Ready, $1.75 
Has 5 positive knurled Ter::tinala, 16Y, V., 18 V., 19Y, v., 21 V., and 22Y, Volts. Made to our specifications by 
one of the world's foremost Battery I!anufacturera. Twice the capacity of the small signal corps size. Should 

lut six to nine months. 

Somerville Honeycomb Coil Plug SSc 
For panel Mounting. With side coil-strap plates. for 

mounting. H. C. Coils 60c each. 

Somerville (,ondenser. 
G"ID COND ....... bt 

.00011 ... " . 

The Line Now Complete 
Grid Conden."r, .00025 MrD .............••.•.•.•..•..• to." 
Above, with I,; Me,. Grid leak......................... ..0 
Grid Condenaer, .0005 MrD............ . . . . . .. . ..... . .. .211 
Above, wltb 1 Me,. Grid lealt... . .............. . .... .. . ..0 
Phone Condeneen, .001 MFO . .. . ...................... .21i 
Phone Conden.en, .002 MFO.......... . ...... . ........ ..0 
Pbone Conden.er., .005 MrO . .. . ...................... .70 

Quadrupled Production of Our Famous C. W. Conden-
.aer Enables Us to Make a New Price Schedule: 

c. W . CONDENSE" 

.00t .. . ... 

1000 V. C. W. Condenaer, 
1000 V. C. W. Condenaer, 
1000 V. C. W. Conden.er • 

750 V. C. W. Conden.er. 
500 V. C. W. Condenser, 

.0005 MFD .. • . • ..•.•.•..•••.• to.80 
.001 MFD.. . ..... . .......... .60 
. 002 MFD .. . ................. 80 
.005 MFD ....• :..... . . .. . .. • .80 

• 01 MFD ................... 1.00 
Above rates are for D.C. onl7. When uled with A.C. a .. fet7 
fac:tor of 75'70 .hould be obaened. . Eaeh Condenser i. teated at 
double above ratin, •• and an7 found defeetive, .hould be returned 

for replaeement. 

Somerville Mica 
Conden.er 

Mounted Between Bait elite. Power 
Faetor. II,;, 500 Volt • • 

. 00025 mfd. .0005 mfd • 
• 001 mfd. .002 mfd. 

U.OO Poa\p&ld 

Somerville Dial Indicator. 
For 5/18". 1/4" &Ad 11/18" Shafta. 4"])t1ll, tl.711; 5%" 

])till, U.80: Knob oalJ'. 800. 
Po.tpald from a. b7 return mall, Or from 70ar local dealer. 
Thle I. tbe ent metal dial witb bnged kaob and h •• the follow' 

In, neluaive adYant.,e. over imitatlona: 
The Itnob I. of real Bakelite aad will retain .hape and eni.h. 
The Di.1 I. of br.... heavil7 plated with real ailver. and 

coated with a .peel.1 non'peelin, laequer. whleh pre.ene. the 
.lIver enlah lon, .fter niekel dipped and "Germ.n" .i1ver dl.11 
are mottled and tarnllhed. 

The heav7 bra .. buahlnp and Ipeei.1 Method of allembl7, 
a •• ure. a dial whieh rv.na true on the .haft. 

The .urface enl.h permit. writin, call letten on the lower 
ealibration Ipaee • 

The dial i. In.ulated from .haft ba.bing, and when ,rounded, 
aet ... a .hield from cap.eit7 elfeet. from bod7. 

INSIST ON THE ORIGINAL AND BEST. 

Everyman. Se~tion 
The AERIOLA'SENIOR I. admirabl7 adapted for the Hotel 

room or Apartment a. well •• for an extended eampinll: trip. 
It don a"'.7 with tbe bulk7 .torage battery, wbieb mllll be 

char,ed eonU.ntI7 •• a the Vacuum tube requirea hut 1/25th the 
energ7 of the replar tube, and operate. from a sin,le' dry cell 
.nd .mall "B" Batteff. 

COMPLETE, with tube and two batterlea and $8.00 pair head 
phone •• $87.211. Poatpaid ea.t of )lieaia.ippi. Weat of Mia.· 
, •• ippl, tl.00 Ibtra. 

Temporaff antenn. ma7 be m.de from a pound roll of .n· 
nuneiator wire. Priee, 70c. . 

Standard We.tin,hou.e antenna outet, t7.1I0. 

SPECIALS: Amrad "S" Tube (reetl6er" n.llo. 
Poreelain aoeket for .bove, ll1c. 
HOLTZER·CABOT PHONES, t8.00. 
2200 Obm. with Pacent univenal PIU,' tI.OO Extr • . 
CHIRAD K·D SHORTWAVE SET. 10.00; 2 Variometere, 1 

Varioeoapler. 
CONDENSITE CELERON PANELS. 8/1S" thiek eut to .he. 

per .qu.re ineh, Sc. . 
IF YOUR DEALER DOES NOT YET CARRY SOMERVIf.LE 

PRODUCTS aend u. 70ur entire order and end out why our mail 
order .~"ice i •• 0 po~ular. We pa7 tbe po.ta,e. 

Our "AJ>D·A·I'AGE" eatalo, lent for 2Se or free ... ith 70ur 
initial order. 

___ ,OMERVILLE RADIO LABORATORY 
RETAIL 4' SALES'" DIVISION 

176--178 WASHINGTON ST., BOSTON 
Tell Uaem that 70a law 1$ In BADIO 

79 
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A Free Radio Bureau 
of Information 

was opened on March 8th on the 2nd floor of the Glackner Bldg., 
corner Fulton and Greenwich St., New York. This Bureau is 
opened in the interests of the general public. 

A great number of sets are on daily display here, fully connected and in 
actual operation. Prospective buyers are thus able to listen to various makes 
of apparatus in actual operation, and furthermore to see for themselves just 
how the hook ups are made. 

Bi-weekly lectures on hook ups, theory, etc., will be given at the Bureau. 
The department will be equipped to calibrate instruments and furnish 
exhaustive data on the various phases of the . subject of Radio. Current 
copies of radio publications will be available. The public is cordially invited 
to make use of this Bureau. 

Our Motto Is 

ttRADIO FOR EVERYBODY" 
and everything for Radio 

We carry on hand ready for delivery a comprehensive stock of all kinds and 
aorta of radio apparatus and parts. 

Complete Sets $15.00 to $300.00 

Write lor Catalog 

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY 
. Glackner Building, corner Fulton & Greenwich St. 

New York City. 

T.n Ua_ 'ba' "ou ..... U In RADIO 



Honolulu 
come. 10 

G ntineDtal 
From far-off Hono!ulu 

they send to Conti

nental for prompt , ac

cur ate attention to 

mail orders. 

Th:s letter SFeaks for it
se:f. 

You who live much nearer, 

20 CENTS 

1I. S. A. 

Have You Tried Continental Service? 

'Selld for frcc lcaflcls 
dcscribillfl Paragoll R . 
A . Te ll alld the Crew 
Trallsfor/1/cr . 

Nell' Calf/log of Modern 
Nacho Equiplll<"ltl, S5 emls. 

HE Wireless Telephone broadcast ing is 
bringing the wonders of wireless daily 
into the homes of thousands who never 
dreamed of having a radio set before, 
as well as to advanced amateurs. 

We are prepared to supply complete Wireless 
Telephone receiving outfits as low as $15.00! And 
of course we guarantee "Continental Serv!ce" to 
the purchaser to see that he gets perfect satisfac
tion. 

Our comprehensive assortments include : The Marvel Set, 
$15.0J complete; the Aeriola Jr., $25.00; the DeForest 
Every-man Rece 'ver, $25.00; the West:nghouse R. A. set , 
$68.00; the Westinghouse R. C. set, $130.00 ; the Paragon 
R. A. 10 rece:ver-unexcelled for C. W . reception, $59.50; 
and the new Grebe CR9, $130.00. Orders by mail for any 
of these sets filled immediately. 

CONTINENTAL 
Radio & Electric Corp. 

DEPT. G4 
6 WARREN STREET 



Use Tubes 
Apparatus 

for efficiency 

A·P 
CHOPPERS 

The Chopper uoed .t KZY -(O ..... nd. C.I.) heard 

2.SOO mil" diatant in South America. LUlten for it 

in the .ir. Mounted on 1/20 H. P . 110 volt. 60 cycle 

WntinlhoUM induction motor. Rotorl have either 

20 or )0 _mento. livinl 600 or 900 cycle note. 

When orderinl opeeify the note deoired. Price. f.o.b. 

San F r.ncUoco--$Z7 .50. 

A·P 
INDUCTANCES 

P.ttern 10-Number 12-h.rd. 
drawn copper wire. wound on Sin. 
Irooved B.kelite Tubinc. opaced 6 
turne to the inch. copper tap. every 
2 turno. Price in U. S. A.-$4.50. 
Pattern 5 - •• me •• above. except 
wound on .. in. T ubinl and .~.ced 
8 turno to the inch. Price in U. S . 
A.-$4.ZS. 

-the chopper heard from 
San Francisco to So. America 

The A·P 
ELECTRON 

R;:LAY 

- the moet Knlitive 
detector of opark 
lilnal, known to the 
r.dio art. Equipped 
with the SHAW 
.tand.rd 4·pronl 
baoe. 

Price - SS. 

f\ 

The A.P VT 
AMPLIFIER 

OSCILLATOR 

- the Amplifier 
uoed by the U. S. 
N.vy. "Ua.. the 
tube the N.vy 
u_: ' Equip.....t 
with the SHAw 
ot.nd.rd 4·pronl 
b.le. 

Price-$6.50. 

A·P lu~. are Iico,..eJ 611 1M RaJlo Co,/>O,allon 0/ 
America unJer 110. J.Fo,." AuJlon anJ n.mln, 
PO'~"" /or o,"Gte~, anti ex~r/mentGI ".e In radio 
communication. 

A.k your dealer for A-P tube. by name. If h. 
doe. not have them, order dlr!Ct-remlttance 
mUll accompany order. 

ATLANTIC-PACIFIC RADIO SUPPLIES CO. 
Hen,y M. Shaw. P,uiJenl 

638 M I S.S ION STREET, SAN FRANC ISCO, CALIFORNIA 
NEWARK, N. J . EASTERN OFFICE, 5 KIRK PLACE, 

CONSULTING-DESIGNING-CONSTRUCTION- RADIO ENGINEERS 

National Di.tributors for Moorhead Laboratorie., Inc., Manufacturers A-P Vacuum Tube. 
Orerating KZY, Rock Ridge Radio Station, Oakland, California 

"the tubes that are used by those who know" 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 
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