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Tlie 1.Veii, ,.SEVENTH E'clitio11 

••• (> f' .. ' 

1.-,]:ie 1-ladio A111atei11·'s 

Ai-..1)13001\ 
NOW IN ITS EIGHTY-NINTH THOUSAND 

By the Ileadquarters Staff of the A. R_. R. L. 

r:::.::=----- WE TAKE <rnEAT PLEASURE in announcing the new Seventh Edition 
of the greatest of all amateur rf'ff'l'Pnce works. C'.ornpletPly o-verhauled during 
the past five months by the technical and editorial staffs of the A.R.H.L. and 
()ST. it rnpresen ts the most thorough revision of this famous manual sin cf\ 
the first Pdition in 1926. 

• Each chapter ha8 been scrutinized for necessary alterations and changes 
made to bring the material up tot he minute. Practically all of the old material 
nn tranm1if f Prs, receivers. antennas and frequency meters has been thrown 
nut bodily and replaced by the latest dope from League Headquarter,;. From 
start to finish it rPpresent.s th<' latest in I he I\ ay of amateur information, 
indispensable, as always, to the older amateur and beginner alike. 

• For the beginner, the latest in low-power transmitters and simple receivers, 
with complete information on how to gel started, how to learn the code. how to 
build and adjust your apparatus and how to operate your station. 

• ·For the advanced amateur, the latPst news on screen-grid recPivers, stable 
transmitters, dynatron and of hPr frequency-measurement apparatus. A whole 
new chapter on radiotelephony: hot new dope on antenna fepd systems. A fund 
of information no real ham can do without. 

Red-cind-Golll Paper Co·vers-$1.00 
Stiff Buckram Hindin.fl: $2.00- l'ostpaid anyu·lwre 

• MORE THAN EVER YOll NEED A• 
HANDBOOK--GET YOURS TODAY! 

• 



l(UP, San 
During the first half of 1930, KUP of 
the San Francisco Examiner. handled 
1,250,000 words of press, weather, stock 
quotations and financial survey, besides 
the daily c1uota of deadhead traffic 
handled as au acccnnmodatiou to oper
ators al sea. The last half of 1930 will 
probably exceed one and a half million 
words. At present KUP holds a record 
for transmission of n1ore words in a six 
n1onths period than any other station 
of its kind in the world. 

KUP's half-kilowatt transmitter is of 

WRITE for catalog on 
DeForest transmitting 
tubes for every couceiv
ahle purpo,;e: Also do 
not hesitate to place 
special transmitting 
and receiving problen1s 
i,efore our Engineering 
Hepartmenl. 

Franc:isco 
the tuned plate, tuned grid, self
c~xcited type. Two DeForest .Audions, 
504A type, arc en1ployed in parallel. 

"I sincerely hope we shall he able to 
co-operate with you in developing wide
spread interest in DeForest Audions, 
and that within the next six months we 
may prove that the DeForest 504A will 
outlast any othc:r tube sold. I feel most 
confident in then1;' states R. G. Martin, 
Manager of KUP. 
And why not? After all, there is no 
substitute for twenty-five years' expe
rience. 

DE F'OREST RADIO 

COMPANY 
PASSAIC, NEW JERSEY 

Export Department: 

304 E. 45th Street, 

New Ym·k City, N. Y., li. S. A. 

Say You Saw It in•Q,S1'-It Identifies You and Helps Q8T 
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QUALITY CONDENSERS 

GENERAL RADIO COMPANY has been designing and 
building amateur experimental and laboratory condensers 

for more than fifteen years. Why not avail yourself of our 
accumulated experience? Although our soldered plate con
densers are lmilt hy precision instrument makers, they cost 
no more than others. The following are three representative 
instruments. 

l~ype .5,57 Amateur-Band C:ondenser carries 4 
rotor plates 2 of which are c01uplete circles 
giving the high zero capacitance required in 
hand-spanning condensers. Especially useful in 
frequency n:icters. Price $:3.25. 

T,.Ype 247 Variable Air Condensers arc fur
nished in 4 different models ·with a scale cali
brated in micromicrofarads. Useful as an e.\:
perimenlal capacitance standard. 

Type ,'l.'H V ariahle Air Con
densers are rnade iu 4 differ
ent models for use ou amateur 
transmitters. Maximum volt
age 3500 vol ts, peak. 

A bulletin describing our complete line •~f 
<tnzateur equipment 
Ask Jor Bulletin 9ll2-Q. 

GENERAL R1-\DIO COMP 1\1\IY 
OFFICES LABORATORIES 

CAMBRIDGE A, MASSACHUSETTS 
:FACTORY 

Pacific Coast JVarehouse: 271 BRANNAN STRER'l', SAN .FRANCISCO 

Say You Saw It iu QS'l' - It [dentifies You and Helps QST 
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VOLUME XIV DECEMBER, 1930 NUMBER 12 

Published in two sections of which this is Section I 

Editorials . 
A Two-Tnhe A. C. RecRi.ver 
1\.mateur Radio at Eastern States Exposit.ion 
Standardization in the Field of Radio Engineering 
'I'he Doublet .A.ntenna 

_ Who's Who in Amateur Wireless 

9 

George Grammer 11 

Clinton B. DeSoto l 7 
Beverly Dudley 20 

Clyde J. Hwldson, WJKP 28 

Allen H. Babcock 
Louis R. Huber 28 

A New Type of Crystal Holder 
Changes in Regulations 

. C. IV. Klenk, W9AAU-W9ZK 29 

The Story of WlMK 
30 

F'. E. Handy ;n 
Standard Frequency Signals and Schedules 43 
Corrections •14 

Experimenters' Section 
CONVER'l'ING THE FouR-Ti:IBE RECEIVER -A CHOKELESf< HAl!.'l'LEY 
CrncmT - QSY \VrTH CRYSTAL CONTROL - D. C. HousE CuRRENT FOR 

THE TRANSMITTER-·- THREE BAND TH.ANSMITTING ANTENNAS 45 
Southea1:1tern Division Sections Consolidate 48 

·I.A.R.U. News 49 
Calls Heard . .'il 
Correspondence Department 52 
'fhe_ Hoanoke Division Convention (Report) 78 
Financial Statement 86 
QRA's and Hamads . 92 
Q8T's Index of Advertisers. 94 

QST is puhliohed monthly hy The American Hadio Helay League, Inc., at Hartford, Conn., U.S. A. 
Official Organ of the A.lt.R.L. and the International Amateur ltadlo Union 

Kenneth B. Warner (Secretary, A.R.R.L.), Editor-in-C:hief and Business Manager 
Jam.es J. Lamb George Gramnier Clark C. Rodimon 

'.l',;chnical Editor Assi•tant Technical Editor Managing Editor 
llavid H. Houghton G. Donald Meserve 

Circulation Manag"r Advertising Manager 
Advertising Otlieea .................................. . 55 W""t 42d Street, N.-.w York City 
Editorial Offices ... ,., .. . , .... , , .. , ..... , , ....... , . , ... , .. 1711 Park Street, Hartford 

t;ubscrlptlon rate In United States and Possessions, Canada, and all countries in the American Postal Union, si.50 per ye.ar, 
wstpald. Single copies, 25 rR.nts. Jfore!im oountrle$ not in Amerlcau Post..! Union, $3.00 per ye1<r, postpaid. Remittance. sllould 
he by international postal or express money orde.r or bank draft negotiable in the u. s. and !or an e<.1uivalent amount in u. S. lunds. 

t<;nteroo as second-class mattp,r May lll. 1919. at the post olllce at Hart!ord, Connecticut. under the Act or March a, 11!7~. Ac-
ceptance f8f2'."~1.m1tJJ1:it:t r.:'it<b~~Eir"J."'N. 11e~t~:~:::g~~/~~;;·1C-2"J, ':Jn~~:0

~": l;,/~Fi·e"b~~ir·:1. r:~g~mber w, 
Copyright 1930 by the American Radio Relay Leogue, Inc, Title registered at Ll nited States Patent Office. 



It Pticks 

P,,,icli 

Radio Set designers., builders and serv
ice men are int•iteri to get in touch 
tvith or.tr engineel'ing departmP-nt~ and 
1,,ear more about successful tested cir-
cuits emlwdying Sprague Condensers 
in their design 

Capaci/Lf 
BM.FD 

Peak Vo/laqe 
430DC 

CanNegaliYe 

II 

HERE'S a heavy-weight wal
. lop in .fly-weight form -

the new Sprague electrolytic 
condenser. Packing 8 MFD capadty and a 
r. aling of 430 volt;; DC into a space of only 
1 f' diameter x 4H" high overall . 

. And what advanced construction you'll find insid,· 
the can! A one-piece rolled edged anode of pure 
aluminum, without welded joint or ,ioldcring. Abso
lute prevention of liquid leakage thnt practically a 
ott.e-piece ruhh. er top with integral vent: Unequalled 
flexihilitv in mounting, due to standardized Rize and 
form. And individual screw socket UlOllllting that 
makes attachment or adjustment almost instan
taneous. 

ThP Spraµ,u.e Cmulenser is enµ,inel'red and con
structed for mClXimum ejficiencv in practical USf>. 
Let us send _ym~ illustrated louier slwwin!{ in 
ifotail how the Sprague excells all other types. 

SPRAGUE SPECIALTIES COMPANY 
NORTH ADAMS, MASS. 

4 Say You Saw It in Q.S7' - It ldPntifies You and Helps Q8T 



Section Communications Managers of 

THE COMMUNICATIONS DEPARTMENT, A. R.R. L. 

~-:astern .Pennsylvania 
Maryland~D.elawrue-District 

of •Columbia 
Srn1thern New J~raey 
VVeskm New Vork 
\Veste:rn Pennsylvania 

I11inois 
Jndiana 
K,.!ntucky 
.Michigan. 
f)hio ~ii:
\1/iS('..onsf~_._ 

North Dakota 
South Uakota 
Northern .Minnesota 
Southnn Minnesota 

Arkansas 
l,ouil'Uana. 
f11hi,qfss~.1i 
Tenne-~s¥ 

Eastern Wew V ork 
N. V~ C. & Long Island 
Nort.henI,..New Jersey 

.;.i. 
[owa 
Kansas 
.Missouri 
Nehra~ka 

Connecticut 
.Maine.-
~:astern Massachusetts 
Weatem Massachusetts 
New Hampshire 
Rhode Island 
v~rmont 

Alaska 
ldaho 
Montana 
Oregon_ 
\Vashington 

•Hawail 
Nevada 
l,os Angeles 
!':>anta Clara Valley 
hast Bay 
t;an Francisco 
Mat~ramento Valley 
/\rizona 
)?'hilippines* 
San lJiego 
San Joaquin Valley 

North Carolina 
Virginia 
w .. t Virginia 

C'.o1orn,d4 
Utah-Wyoming* 

Alabama 
Morida 
<.Yeorgia-So. Caro1ina-Cuba

Isle-ot-Pines-Porto Rico
Virgin Islands 

Northern Texas 
Oklahpm-a 
Southern Texas 
New Mexico 

Maritime* 

Ontario 

Quebec 

Alberta 
Rriti.sh Columbia 

Manitoba 
Sa~katchewan . 

W3ZF 

W3BBW 
W3ATJ 
W8CKC 
W8CFR 

W9APV 
W9BK,! 
W9BAZ 
W8DYH 
W8RAH 
WQVD 

W'IBVF 
VV9DNS 
W9BVH 
W9EFK 

WSABI 
WSWF 
WSAKP 
W4SP 

W2QU 
W2BGO 
W2WR 

W9DZW 
W9CET 
W9RR 
W91'AM 

WICTI 
~}¢R,L 
WIJV 

~ltn. 
WUT 

WWDN 
W7AKZ 
W7AAT-7QT 
W7UN 
W7ACS 

K6CIB 
W6EAD 
W6EQF 
W6NX 
W6CZR 
W6WB 
W6DON 
W6BWS 
KAlJR 
W6EOP 
W6BVV 

W4DW 
W3C.A 
WSJM 

W9F.SA 
W6DPJ 

W4AHP 
W4AU 

W4RZ 

'\VSRJ 
\V5GF 
WSZG 
WSAHI 

VE1.DQ 

\'E3FC 

YE2AC 

VE4EC 
VE.5AL 

VE4HR 
\'E4FC 

ATLANTIC DIVISION 
.Don Lusk 

Forrest Calhoun 
Bayar<l Allen 
Jnhn R. Blum 
Robert Lloyd 

CENTRAL DIVISION 
Fred J. Hin<ls 
C~orge G--raue 

t.,~-(~~;;!:_:n, III 
Harry A. Tmnmonds 
C. N. <~-rapo 

D/1.KOTA DIVISION 
Guy T ,. Ottinger 
Howard Cashman 
Carl L. Jabs 
J. C. l-'ehoushek 

DELTA DIVISION 
JI. E. Velte 
F. M. Watts, Jr. 
j. W. (1"ull~tt 
James B. Witt 

HUDSON DIVISION 
Fl. J. Rosenthal 
V. T. Kcnncv 
A. G, \Vest.et', Jr. 

MIDWEST DIVISION 
H. W. K~rr 

.f ~: [:S!~re 
Samuel C. WRtlace 

1,16 WPst. ·wyoming Ave. 

l 636 Thomas Ave. 
416 MQunt View Ave. 
4-4 Seward St. 
175 Allegheny Ave. 

.1337 Oak Park Blvd. 
824 Home Ave, 
Mockingbird Valley 
755,'l E. Robinw0od Ave. 
2073 West X.~th i;t. 
2111 E. Newton Ave. 

326 6th Ave .. So. 
121 N. Spring Ave. 
1822 James St. 
(iO MPlboume .-<ne .. S. E. 

315 No. Jackson St. 
1716 Park :'\ve. 
.I 708 23rd Ave. 
Rn N. Fifth Ave_ 

!lox 740 
1836 Hone Ave. 
S1J Princeton St. 

915 Lincoln Ave. 
8010 Mercit=>..r St. 
Green St.i 

NEW ENGL.II.ND DlVISlON 
Frederick Ells, Jr. 
G. C. Hrown 
M. W. W""ks 
.Leo R. f_-'eloquin 
V. \V. Hnrlge 
C. N. Kraus 
('layton Paulette 

7 Union Ave. 
269 No. Main St. 
40 NoTfolk Rd. 
.24 Arthur St. 
2?.7 Main St. 
92 Ket>ne St. 

NORTHWESTERN DIVISION 
W. B. Wilson 
Oscar E. John<ion 
0. W. Viers 
\Vilbur S. Claypool 
ft.:.ugene A. Ph-.ty 

PACIFIC DIVISION 
L,. A. Walworth 
Keston I.... Ramsay 
Jl. E. Sandham 
F. J. Quement 
J. Walter Frates 
C. F. Hane 
Everett Daviesi 
.Russ Shortman 
John R. Schultz 
Harrv A. Ambler 
K J. Beall 

ROANOKE DIVISION 

U.S. LHT Fem 
422 Antone ~t. 

Route 11, Box 247 
912 Nn. Ainsworth St. 

2737 Ferdinand Ave. 
1151 Bu,:-na Vista Ave. 
4S08 8th Ave. 
1348 Hanchett Ave. 
439 o'lnd St. 
262 Ca:'itro St. 
Rt. 5, Box 380 
.519 W. Madison St. 

4101 Hamilton St. 
Box 246 

H. L. Cavenl:'ss State Colh~£e 
J. F. \\/oWford 118 CamhridJte St. 
U. B. Morris 70.1 Maryland St. 

ROCKY MOUNTAIN DIVISION 
Edward C. Stock.man 618 So. Williams St.. 
C. R. Milin 134 E. 2nd North &t. 

SOUTHEASTERN DIVISION 
J<.obt. E. 'Troy, Jr. 
Harvey Chafin 

516 C·1overdale Rd. 
6002 Suwane-e Avt. 

M. S .. Alexander 4 7 20 Ave., S. E. 

WEs·r GTTJ,F DIVISION 
Roy Lee 'Taylor 1614 St, Louis Ave. 
W. J. Gentry 538 N . .Pottenger St. 
H. C. Sherrod 4715 Crockett Blv-d. 
l..eavi--nworth Wheeler. Jr. Box 3J 

MARITIME DIVISION 
A. M. Crowell 69 Dublin St. 

ONTARIO DIVISION 

Germantown, Phila. 

Baltimore, Md. 
Mount Holly 
Dansville · 
Emsworth ( Pgh) Pa. 

Rerwyn 
Fort Wayne 
Louisville 
J.Jetroit 
Cleveland 
Milwaukee 

Jamestown 
Sioux Falls 
St.. Paul 
MinneapoJfs 

Little Rock 
Shreveport 
Meridian 
Knoxville 

New Rochelle 
Btonx 
Maplewood 

Little Sioux 
Topeka 
1..:ansas City 
(_]arks 

Norwalk 
Brewer 
Chestnut Hill 
Worcester 
ClaTf"mont 
Providence 
North Troy 

Kdchikan 
Sandpoint. 
Red Lodge 
Milwaukie 
Tacoma 

Honolulu 
Reno 
l,05 Angeles 
San Jose 
Oak.land 
San Francisco 
Sacramento 
Phn('nix 
~:atauan, Laguna, P., J. 
San Diego 
Newman 

Ra1eigh 
Roanoke 
Fairmont 

Denver 
Provo, Utah 

Montgomery 
Tamp8, 

Atlanta 

Ft. Worth 
8hawnee 
Galveston 
Valmora 

Halifax, N. S. 

E. c·. Thompson 266 QurP-nsrfale A~te, Toconto, 6 

()UEBF,C DIVISION 
.Alphy Btai~ .Bnx 221 Thetford Mines 

VANALTA DIVJSION 
Fred Barron \Varw!('k Apts.,_ 95t:h St. Erlmonton 
J. K. l~avalsKy 4301:S Blenheim St. Van('01rver 

PRAIRIE DIVISION 
A. V. Chase 109 Lanark St. Winnipeg 
IV. J. l'ickering 514 19th St. W. Prince Albert 

* Officials appointed to act until the membership of the Section choose permanent SC Ms hy noMination and election. 
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LEEDS Listening Monitor 
F•.Jt <'hl'.'~king your 
nute, it.."" stability 
and wh,..ther n.c. 
ornot. lHEONLV 
SURE CHECK. 
(~iv~· you an at'.
f"t rate i.dea a~ to 
what ynur signal 
,s»1tnds like to the 
uth?-r frtlow, The 
l.{~-e-t... M nnitor is 
ew.::as~d in an alu
minum !;hiekt. 5" ,c 
tl 1 :x 'J" oVf~rallr 3 
plug-in coils having 
a range of 15 to 90 

~95 
flhellome oFIIADlv---
45 VESEY STREET 

NEW YORK 

.!1iY:(J~~~;:ithug~-~i~~i~S S(~;p~1;,~:~~~1J. New York's Headquarters 
for 

Transmitting Apparatus 
When in Town Visit Our Store 

To mt'\.•t the delll.aud ior ;,,. ,~ar~fulty 
u,n.struct.i:-d, r("a.<:1onably fJriced Crystal 
Holder, LEEDS Labs an: nuw tm'" 4 

Sf;ntin~ this itt-m, ;\cc:unttetv ma.4 

chined at1d conf:trnctr-d i:,1t ,"Xt:.:dl~nt 
material throughn,it, thi~ hnldt>r v,.i.JJ 

~HPPlied ,vith A. & H, batteri('11, but 

i;~,tlt, ~-.'!~· 199 tube ... $15,00 
¥!i~t ~·~g::)Sci.~1o~aJ;!~~~~}~~in $4. 25 

LEEDS 
50 WATT SOCKET All parts for Nov. Q. S. T. 

push-pull transmitter in 
stock at special prices. 

COPPER 
COIL 

Bakelite Zepp Antenna 
Feeder Spreaders; all drill
ed; size lO}f!" x :i,1" x ! f' 

Special 6 for $1.00 

1\tlak~ ynur own transmitti!lJ?; c:1ud re4 

c.civing coils. CotJprtr tubinftransmit
ting inductance. 

Size of tubi n~ . 
inside Dia. 3/16" l,!-1"1 .5/lo" 

•)c toe 
'le Hie 

10c tlr-
1--'rirP-s f,er turn 

Uc 
!Sc 
1 i'e. 

LEEDS RADIO LABORATORIES 
Precision Custom Built Short Wave Receivers and Transmitters 

TbiB ~~~:ri;im:~t J1~9~f1~: .~tifr~r;J~~s~i~~ \!1~j~~i;; %1':,~~1~~~}:tlif~r\i!~,~;r;/nf';~ ~;re ;~~r;t~n;)iii.:!1;_tr~f~.~~ :1dot1S:di~~ any 

f~ ~g~ie~~~f~~ {!~~utt~t~~·(~~~~i~~~~-r~i~ f~:J 't~i'[~~ l~~\J~~e~-~r l~~~~~~:;\•1;{:i.~~:~t J~~!W~i1\~t~~p~ls:re~~~~i~ai~: 
LEEDS Short Wave Receiver 
The s1~cces;-;tut opetation of ~ny Short 
\.Vave Rl'"cPivP.r depcndg alrno,-.t. ,•ntirely 
upun it..4- ha!tdliti.~ (slllooth n•g.t~neration 
control, tt<:.!, The LE.t.•;J.JS ~h?-rt \\:ave 
ReceivN haf' ffawtes.¾ l't!,-tt~J11;'"I'i-citlon ton
trot from 20 tn 80 mrters with Outy .:u, \'!! 
Volts on the rktrct.or tube. 

No fringe howl i~ pres.,nt, an~ at,:-i,.J1,1telv 
n<?hand ca;,adtyisf oonrt todistt1rb tun.in~. 

Many ot thes•~ t"i:"'O'iv('r:t have tit:(~ll 1told 
to people ·who have trit>d more Claborate 
jubs. only to discovt~.r that a slmnler wl'?-11 
balanced receiver wutild be more• •~ffi 4 

dent and satfafactory for the-Lr work:. 
Three 201-A tube~ are u:se<.I. one a.1' the 

detector, and two audio stag(.~. 
·1 he Univnsal type has a continuous 

range from 15 to 100 meters, usit1Ji three 
plu&-ln e<:iils. 

!f"rite for mu tirntfon <ln nur 1:"rr.1du-:ty, (htnt,1iion-~ mi .sJ,t':Ci11l transmillers, t't<-., .'H..fj)p/ied 
lifon applimri-rm, 

The Amateur type incorporates a t~ard~ 
w~ll 201-E adjustable ty0t; conden~er for 
tuning which can be a.J;u~ted tn give 
any MP read of the bands dt'~ired, The 
.set. is 1:1,upplied with .20, 40 and 81) m(~tcr 
t:oUs to cover th~ Amateur Bands. 

Univen;al or Amateur tn)e l<!eceiver 

i::~ir~~~~~~C•O•~s:~~~~ .~.~., $37 .so 

Type Z14-A 

General Radio 
50 ohm Rheostat 
Your filament voltage regu
lation problem sol~,ed in
expensively, Excellent 
for use as primary control in 
H.rnr filament transformer: 
for the 50 watter, UX 852 
or 7,½ watter. 

Price ... $1.50 

LEEDS 
Copper 
Tubing 

Transmitting 
Inductance 

Units 
\Vound t>dt.h heavy <'Opper tubing to d1ametrr of 3n, Eailly 
v:otried antenna collpling device. Size of unit 5 ½'"' hl!th, 14" lon~ 
l"tVi>r.atl, Satisfactot"V for l!Sf'> up to. 2SO watts, \,,dth straight 
oscittators or in powv.r amplifier circuits, 

! E~!~~ !f.gt::::::::::: ~::::::::: '.: :. :1i~:~ 
This unit ts used In all of our Special Transmitters 

PLEASE PRINT YOUR NAME AND I 
ADDRESS PLAINLY TO AVOID DELAY 

WRITE FOR 
SPECIAL PRICE LIST I MAIL ORDERS FILLED SAME DAY 

10% Cuh Must Accompany All C. O. D. Orders 

Say You Saw It in QST -·- It Identifies You and Helps QST 



MESCO 
1-2" Spark Coil 

Dubilier 
Condensers 
400 Volts D. C. 

" ThP coil of a 101 
use.ft; Can Lt' used 
as a peaked audio 
choke. with fixed 
e, .ndensers, t~tc. 
Many other uses 
will suggest them
sd ves to the e>:
µerimenter. NEW YORK 

Working 
Voltage 

Type Q0?-----3 Mfd. 
Keg. $,. $} 50 

,/ .. Special • New York's Headquarters 
for 

Transmitting Apparatus 

-5" lriRh. 2"wide. $} 35 
2 tt" c.h:ep. Liat • 
$4.50. Special .•... 

7 Mfd. - 5" high. 2" wide. $} 75 
•~½". rJeep. List $7 .so. • 

Special 866 
Filament Transformer 

When in Town Visit Our Store Special ..•. , ........ ,,, ... . 

id;ul~~l~;-.1.~ ~-~~~-- :?:~~~.V.~1~$5.45 
EVERYTHING IN NEON GLOW 

LAMPS 

Thordarson Transformer 

ACME JEWELL PYREX 
BRADLEY FLERON 

THORDARSUN 
Made by GenPral Electric 

~:~~~- \Wle u;:S~ ~~· m~;"t!-~~ 
ELECTRAD NATIONAL i.n (),'-i'T May issue pa.gt: 17. 

Price only , .•.•...••• : .. 65c l so watts, 400 volts 
E'ach side of centre 
t;,p at .H5 M.A. 5 volt. 
filament, centre tap. 
Fine tor power supply 
for 7 ½ watter or for 
crystal control powl?r 
HtJ pply. Spedally 
1>tke<l for a short 
time only. Each. $3.50 

LYNCH SIGNAL 
FLECHTHEIM 

NATIONAL RECTOBULB 
GENERAL RA.DIO 

~tandard electric nock.et ior 
tube ................. .. !Sc 

WIRE CARDWELL AEROVOX 
WESTON No. 1~ En:;mel. . . . . . • . . . . • 0,.(c F:<;>ot 

No. 12 ............ le 
IN STOCK No. to , , , , ........ l!,-5.c 0 

Special LEEDS lead in bowls made <:,f Pv;~x. Two cups 
size J }·~n. <lia. x 1 Vi" high; supplied complete with 18'1 

i~t~:~~~;:,t:t'.'~.~":'~~:~~· .. ············ ·······$2.25 
Lar~er eize cups 6" dia. x 4¾" high~ complete l:.-et two cups. 
24'.' hrass rod, nuts and washers. $4 25 
Pr1r:e ('omplete ....... , ..........•.••. , . . . • . . . . • 

BIG SCOOP - Mesco Keys 
Standard for 20 J'ears. Lists from $3 to $S. We Just 
bou~ht a bi~ quantity. Better get them while they 
last at these special prices. 

Any length up to 1000 fret 

THORDARSON 
DOUBLE FILTER CHOKES 

Contains Two 18 Henry 250 Mill Chokes 

Heavy duty, ruggeci double Fil
ter React.or for Filter t'ircuits 
i.n Tr';,11.•;Pit~~rs, Power_ ;\mpli
hets, B Ehm1nators and va
rious other purposes. (l Each 
Choke has a 2000 Vnlt insula
tion and the D.C. r<'sist.ancc 
of each Choke is JOR.S ohms. 
CJ,. When connected in seriP~ 
this Filter Reactor has a ca
pacity of ,l6 henries at 250 mils. 
and when connected in parallel 
l R henries with 500 mils c-arry
imt rapacity. 

Model T-2458 

Special $6.25 

No.101 .. ,., ......... 95c 8 
No. 103 .. , . . . . . . . . . . $1.75 
No. 244.. . ...... 1.75 

rt' No. 101 

Hardwick, Hindle 
Bleeder Resistors 
ALSO THE NEW ENAMELED SLIDE 

RESISTOR IN VARIOUS SlZES 

No. 244 No. 103 

FILTER CHOKE 
30 Henry, 150 Mill - special heavy 
ehokP, good for tilter circuits for trans-, 
mittrn~ up to and including one UX852, 
or as, a modulation r.hoke on medium 
µuwer transmitters. $J 2,: 
bpecially priced at . . • • . • • . . . • ;) 

'\'Ve recommend HH Re.s:lstors for the foUowinlZ voJta,ges: 
500 to 600 volts-- $0,000 ohms- 100 Viatt ..•..... , ... $2.75 
;:;uo to ()00 vnlts - 50,000 ohms - .WO watt. . . . . . . . . .l.25 
1000 volts- 60,000 ohmR-100 watt .... , , . . .. . . .:?.95 
torn, volts- 100,000 ohms- 100 w-att....... 2.95 
10IJO volt~ - ('J0,000 ohm.s - J.Ofl watt., .••• , . 3.45 
1500 volts- k0,000 ohms - 100 watt., . . . . . . . . . . . . 3.60 
1 SOO volts - 80,0t)O ohms --- 200 watt -- ilnuble unit, .. f).:l5 
2000 volts- l00,000 ohms-200 watt (rfoublr unit) ..•. 6.50 

J9U watt res1stors. Siz"' (j ½" x 1 }1." 
200 watt resistors. Size 8 ½" :x. 1 ¼" 

All Above ComtJiete with mounting brackets 

200 Watt Centre 
Tapped Tranamlttln!l 

GRID U:AK 

PLEASE PRINT YOUR NAME AND I 
ADDRESS PLAINLY TO AVOID DELAY 

WRITE FOR 
SPECIAL PRICE LIST I MAIL ORDERS FILLED SAME DAY 

10% Cash Must Accompany All C. 0. D. Ordere 

ifay Y"" Saw It in QST--- Jt Identifies You and Helps QST 

d 
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The American Radio 
Relay League 

The American Radio Relay League, Inc., is a non-commercial association 
of radio amateurs, bonded for the promotion of interest in amateur radio com• 
munication and experimentation, for the relaying of messages by radio, for the 
advancement of the radio art and of the public welfare, for the representation of 
the radio amateur in legislative matters, and for the maintenance of fraternal
ism and a high standard of conduct. 

It is an incorporated association without c,apital stock, chartered under 
the laws of Connecticut. Its affairs are governed by a Board of Directors, 
elected every two years by the general membership. The officers are elected or 
appoint<.>d by the Directors. The League is non-commercial and no one com
mercially engaged in the manufacture, sale or rental of radio apparatus is 
eligible to membership on its board. 

"Of, by and for the amateur," it numbers within its ranks practically 
every worth-while amateur in the world and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs. " 

Inquiries regarding membership are solicited. A bona fide interest in 
amateur radio is the only essential qualification; ownership of a transmitting 
station and knowledge of the code are not prerequisite. Correspondence should 
be addressed to the Secretary. 
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EDITORIALS 
WE HAVE a birthday! Fifteen years ago 

this month, when the American lfadio 
Relay League was only a year and a half 

old, the first issue of Q8T was brought out. Pub
lished privately by Hiram Percy Maxim and 
Clarence D. Tuska, the founders of the League, in 
response to the need which had been found for 
c1ume sort. of regular bulletin, its object was '·to 
help maintain the organization of the A.R.R.L. 
:md to keep the Amateur Wireless Operat,ors of 
1,he country in constant touch with caeh other," 
That has been its aim ever since. 

There is just one copy of this 
preeioustirst issue at Head
quarters. We dug it out. of 
the i!nfe to-day and had :1 
look at it for the first time in 
years. Old and battered, what 
joyous memories this little 
blue-covered booklet of 
t,wenty-four pages brought back 
to us! Your present editor was 
a young lad hal'k in Illinois in 
those days, struggling with the in
tricacies of "wireless" and rapidly 
getting nowhere at. all. Q8T eame as 
manna from heaven. And did we 
know whether we wauted t.o sub
serihe or not! The publishers hoped 
that after financin11: three issues the mag
azine would find eno1J.1!:h response to 
carry itself. They advertised that" Every 
arn~teur will help himself and help his f eilows by 
sending in twenty-five cents for a three-months 
trial subscription." Our two hits, we remember, 
started for Hartford t.hat same day, and there 
were enough others who thought the same way 
to narry QST on to its present indispensable 
position in our radio lives. 

.How we realize our venerable age when we 
let it sink in that all that was fifteen years ago! 
And what perfectly tremendous changes there 
have been since then! Those were t,he toddling 
days of amateur ra.dio, when ail transmission was 
by spark, with the rotary gap 11;aining favor, when 
most reception was on r,rystal detectors, with a 
few fortunate amateurs owning "audions." Let 
us pause and shed a tear for those childhood days 
when life was simpler. Honestly, they were 
swell in many ways! 

The ffoit issue of QST had ten pages of reading 
matter and seven pages of paid advertisements, 
with the rest given over to data and notices. 
The war was on in Europe and the United t:ltates 

was becoming national-defense conscious. We 
find the President of the League writing to the 
Hecretarv of War and the Secretary of the Navv, 
offering t.he facilities of the League·. Editor Tw,ka 
comments that ''The great possibilities of the 
American Radio Relay League, with its organiza
tion of over six hundred relay stations in nearlv 
every st.ate of the Union, tu:e bound to ftttral;t 
prominent. attention." In that first issue, too, 
().8'1' Htarted its campaign for '·precise, orderly 

and efficient" traffic handling. "Relia
bility & Celerity" was a slo11;an oft.he 
day ---· only the printer spelled it 
''r•elebrity." Regular hours for work
ing were stressed by the editor, for, 
''unless the other man is a rPgular 
nighthawk and :;its up half the 
night every night in the week, 
he misses him." 

The leading (and the only> 
tP-chnical article in this issue 
was "Pictured Electro-Ma11:-
netic Waves," by Clarence D. 

'I'uska, Assoc. I. R. K. he 
who was our first sec1·etarv 
and editor. T:1lk abm;t 
trnhnical, you fellows who 
1.hink QS'l' is "too tech

nical!" It st.arted out that 
wav, This nrticle was very much too 

technical. 
0

wit.h all those queer 
0

pictures of 
electro-magnetic and electro-static strain lines 
around a vertical antenna - you know, those 
funny diagrams we never c;mld understand. 
There was other technical material, too, in the 
way of photos of several stations of' members. 
Three pages were given over to a list of new mem
bers of the League, every one with call letters hut 
a. few of them still self-iu;signed initials, for the 
radio law was not yet operating in remote sections 
of the country. Members in those days had to fill 
out a two-page questionnaire in making applica
tion. DX was but a few miles and a man's equip
ment had to he known before his desirability as 
a relay station could be deduced. Applicants had 
to describe their aerials, including ''number of 
wires in aerial and space between," and answer 
'' Do you use a spark coil or transformer'?" and 
'' .ls your spark gap rotary, tixed or quenched'?'' 
The League advertised for sale its "List of Sta
t.ions Book," tabulating the relay stations of the 
A..R.R.L. This hook "shows what relay stations 
are within your range; ~ives name of owner, com
µlete address, call letters, sending power, kind 
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of gap used. number of words can receive per 
minute, listening-in hours, what license is held, 
t.elcphone eonnection or not." That, folks, was 
the forerunner of t.hc Handbook. 

But the ·'ads" in that first number! You 
youngsters who know amateur radio only in terms 
of high-frequency tube transmission and screen
grid detection and are bored stiff with a.ny DX 
under ten thousand miles really missed a lot, 
and don't you forget it. \,hat grief the old-timers 
Pncountered, what a rotten ratio of dollars-per
mile their investments gave them! But what real 
thrills were theirs when the old junk-pile did 
percolate and they clicked with another equally 
thrilled chap at the t.remeudous DX of 278 miles! 
Relieve it or not, it all happened. So in this first 
issue of (!8'1' we !ind advertisements of the ap
pa,ratus of the day. Prominent is the rota.ry gap, 
"required in every transmitting stat.ion by the 
Federal authorities'' because ''this type of gap 
produces a pure wave of low damping decrement," 
a note that "cannot be mistaken for static.'' 
Hi! lu1d do you remember the very essential 
double-pole double-throw switeh to short. the 
'phones while sending, to keep from burning 
vour earl" off! Then there was a Universal De
t.ector Stand, "capable of holding crystals up to 
and including :ti." No, not quartz plates, but 
reetifying crystals for detectors. This one was a 
complicated gadget with a hollow standard, a 
ball, a spring, a thumb-screw, an arm, a set-serew 
and a few: more jiggers, so made that it '' remains 
permanently in adjustment under jars and vibra
tions of every deseription." You poor moderns 
who never had a real hot argument as to whether 
it was better to use a silicon uetector with a hard 
blunt point or a galena crystal with a eat-whisker 
made of a strand of iron wire taken from a piece 
of what used to he called "picture wire''---- you 
missed a really precious part of amateur life. 

There were many other interesting ads, too: 
Duck's Big Wireless Catalog, on which so many 

~ Strays "'11 c:;.... 

The annual index to Q8'l' for 1930 (Volume 
XIV) has been p'ublished as the second section 
of the December number, and sent, to every 
member of the League. Newsstand readers may 
obtain a copy of this index for 4. cents in stamps. 

(JST',, unusual cover illustration this month 
enmes as a contribution from the Radio and 
Television Institute, of Chicago. 1t is the work of 
Mr. P. E. \Yillman, art director of that sehool, 
and was provided through the kind coi:",peration 
of Mr. F. II. Schnell, their chief of staff, to both 
of whom grateful aeknowledgment is made. 

of us of that day were rah,ed; Arnold's loose
coupler guaranteed to "t,une up to 8ii00 meters 
on a fair size Antenna'': t.hat ingenious micro
phone amplifier, the Multi-Audi-PhonP, ·with its 
typical testimonials; several brands of 'phones; 
11 page of Mignon's original and vrry pretty long
wave receivers - a1td just one advertisement of 
an audiou detector. And there was a "straight
line key'' with the merit. that "fading signals 
eau.sed by varying resistance of contact points 
:ire entirely eliminated." · 

\Vhat a story of radio progress and amateur 
Meomplishment. is presented by the pages of 
Q87' for the past fifteen years! To get a startling 
comparison one has only to contemplate the small 
transmitter described in our columns last. month, 
apparatus which, at a total cost of forty-five 
dollars including power supply and tubes, will 
send signals half way around the world. \Vhen our 
first, is,me appeared this money would just about 
pay for a one-ineh spark-coil transmitter, normal 
DX five dty blocks, world's record ninety miles 
- .. with nobody able to understand how the ehap 
had done it. Of course there was romance aplenty 
in the crash of a good blue-white sp:trk, and wet.
nursing an electrolytic interrupter wa:; an ex
cellent apprenticeship in radio engineering, but 
nowadays we use our watts for communicating 
instead of for the creation of heat, light and sound. 
\\'e look back with justifiable pride upon those 
fifteen years imd the part that QS'I' has played 
in their development. QST has an enviable posi
tion in radio literature to-day, a place which 
demonstrates t.he soundness of the fundamental 
ideas of our founders. Ours is a coi.iperativdy 
maintained magazine, successful beeawm every 
one of us. as members of the League, feels fI 

personal interest in QS'I' and docs his bit to help. 
It is a splendid example of the ability of American 
amateurs to build together, something of which 
we think each one of us can be proud to-day. 

K, 11. W. 

A newspaper write-up on a BCL set mentions 
the fact that it has a total of sevc.n tubes, inclml
ing the µuC'iJfrr tube. Evidently the 1\iilkotron has 
found a eommercial application already! 

An interesting booklN entitled "The Photo-
lytic Cell" is being published by the Photo
:Electric Division of the Arcturns Radio Tube 
Company, Newark, N. ,T. There are five chapterR, 
devoted to discus..'!ions on photo-dectric phenom
ena, prescnt.-day photo-eleetric eells, the photo
lytic cell, the light source, and amplifiers. The 
price is t.wenty-five cents. 

\Y:{LA wants to know when the broadcast 
stations t,re g;oing to have automatic power con
trols um degrees out of phase with natural 
fading! 
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A Two-Tube A.C. Receiver 
By George Grammer, Assistant Technical Editor 

T HOSE who follow the trend of amateur 
radio in (JST 1·,mnot help hut he con
scious of t,wo importaul uevclopments 
in receiver construction. We refer, of 

course, to the a.e.-operated receiver and the 
screen-grid detector. Sr,vm·al times in the past 
year the thorough practicability of the a.c. re
ceiver has been pointed out; and the testimony of 
Rydberg, Doty and other experimenters, as well 
as the graphical study by H.obinsou, certainty 
must have eonvinccd the most 1,keptical that the 
screen-grid detector is capable of greater i;.-nsi
tivitv than the triode. 

detector and one stage audio, capacitively coupled 
to the antenna, and with such modifications as are 
neu·ssarv or desirable for a.c. tubes. Most ama
teurs need no introduction to this arrangement, 
having used it at one time or another 1n their 
"ham" experience. A diagram is shown in Fig. 1, 
and the various photographs show the arrange
ment of the apparatus. 

The panel is a piece of ½-inch sheet aluminum, 
7 inches high and 12 inr,hes wide. On it are 
mounted the drum dial which controls the tuning 
com.lenser, the regeneration control resistor. and 

.. i.'t J 

S,;me experiments in 
the ,1sT laboratory with 
screen-grid detectors con
vinced us that, for c.w. 
reeeption at least,, a t.wo
t.ubc receiver will give nil 
the Rensitivitv and vol.
nme that ,.he avera!!;e 
amateur requi re's
speaking, of eourse. of 
the man .who prefers to 
wea.r 'phones instead of 
receiving via the loud
:,;peakcri- . Admitted I. y 
more ,~are is needed in 
stringing the t'eceiving 
antenna and adjusting 
it. for best results when 
t.he detector is not iso
lated from it hy a r,011-

piinµ: tube: but the chaµ 
who is willinµ: to give the 

'J'HE Pl/ON'l' PANE'L .!ND PA.RT Oh' THE 
'· !' ll ,1SSIS" 

t.he '• H" cut-off switch. 
The remaining apparatus 
i;i mounted on the sub
p:tnel, which is also sheet. 
aluminum, 12 inches wide 
and G inches deep. The 
,uh-panel mounting 
bmekets (8ilver-Mar
shall) are one inch high. 
The suh-panel method of 
eonstruction is used for 
several reasons, chief of 
which is the desirability 
of separating the r.f. and 
power wiring as much as 
possible and shielding 
them from each other. 
The metal sub-panel ac
complishes both these 
things. In addition prac
tically all wiring is con
cealed, with the result 

Tht'.f~ vlwtograph Rho11t,'{ thf' dt1tn..1'.l of the cuU ,.m-dl an
tent1,1t CA.ttuien!:ier mo1.1.mirtt/li. The detectr:,r ttibe ,'J!,.iµ,lff, 1:s r1,lso 
,:1.:,'i,ible. 

that the receiver pre
sents a neat appearance when being exhibited to 
visitors. 

antenna question a little at,tent.ion will have few 
difficulties. 

Aside from the greater sensitivity of the Type 
'24 tube .as a det.eetor and the consequent de
sirability of using it with any type nf receiver, 
there is a great deal of satisfaction in being able 
to plug into a light socket to get powPr to run the 
set - and know that there is no battery to be 
charged after several hours of continuous opera
tion. 

We must eonfess, however, that there is one 
thing lacking in the receiver. When planning the 
set a means of controlling volume was not given a 
thought, since it was not expected that two tubes 
would give more than comfort.able signal strength. 
It should have been incorporated, ·however,· be
t'ause the set, really needs one. The "sock" of 
many ham signals is too great for real comfort, 
e:ipecially with a good receiving antenna. 

The circuit is the ''old standby" regenerative 

Three five-prong sockets are required, one for 
the plug-in coils and two for the tubes; the variety 
used in. this particular set are sub-panel sockets 
of t.he type widely used by broadcast-receiver 
manufacturers. It is not necPssary to use t.he 
same style, of course, although t.hey lend them
selves nicely to sub-pauel \\icing and are incon-
8picuous. Some of the mail-order houses carry 
them if they are difficult to obtain locally. How
evPr, substitution of the garden variety of socket 
will add few difficulties to the construction and 
will affect the performance not a whit. A:; a mat
ter of fact, the same is true of most of the other 
apparatus in the set; parts that. are incorporated 
in it, with the exeeption of only one or two items, 
were used simply because they were available or 
because they had a pleai;iag appearance -
worthy enough reasons for any constructor, but 
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having very little to do with the actual electrical 
pr.rformance of the set.. On the other hand, a 
different tuning condenser and a dial not of the 
drum t,ype will probably necessitate an entirely 
different layout for the receiver. The same eon
structional principles will apply in any case; so 
that even though a radical change in the layout is 
made there need be no sacrifice of efficiency. 

The tuning condenser is a National Type SE-
100 with E<rvPml pln.tcs rC'moved for hand-spread-

and tuning condenser. The mounting for the coil 
socket is made from a piece of 1/rnth-inch alumi
tmm 2 inches hy 23,f inch.es, supported Rt eaeh 
corner hy brass sleeves 1%" long bolted to the 
sub-panel. 

The antenna coupling condenser is mounted on 
a 2-inch strip of bakelite which is supported above 
t.he sub-panel by two spacers suffi('iently lon12: to 
give ample clearan<'e for the serews holding the 
condenser and antenna binding post. The cou-

19 

THR TOP OP THE SUB-PANEL 
The audio coupler. ,111.dio amplifier lube sodtd uttd rc1;,e·ru~1·otion-Grrntrol resistor are to the left of 

the dru:m d.i(il, Connectimis are brouuld out to the. c.abl.e sm:k~t to th({ rer1·r ,.,f th13 dial. Tip-jacks.Im- the 
't)hone.,;; are ·m..tntnted on lhi.s S.Pcket. Th-fs 11hoto also s.Ju..,·w$ thP. nu?tho!t of mounting the tunfng r,.on.
den11n, gn'd cmu(~ser o..nd leak, and ~ho-um the e1.1U t1.ocket ,1.nd antrnn-a ctrnde-n,ser mm.t.tdinr'fa$ from 
r,inother Q.ngie, 1'he (Jrm,nd bindinu post iH ·rri(J1.,mted on the s-nb-vanel between the detectm· tube .,uc.kd 
rm.d the tmietma condenser. 

ing. The drum dial is a National Type HS, which 
is the projector dial with special mounting bruek
et.s for the Type SE condenser. To the right of the 
condenser, as shown in the top view of the re
ceiver, is the mounting for thr- eoi.! socket, and 
just behind the latter is the mounting for the 
antenna coupling condenser and the antenna 
binding post. The reason for these two special 
mountings is obvious when it is remembered 
that. t.hc ;;uh-panel is metal. There are really 
several reasons for the special coil socket mount
ing, however. First of all, with the type of socket 
used all the connections would have had to he 
made undPr the sub-panel if the socket had been 
mounted directly on it; this was undesirable 
because all r.f. ,~iring should be above the sub
panel, insofar as possible, to isolate it from the 
other wiring. Raising the socket keeps the r.f. 
wiring above the sub-panel, and in addition makes 
possible short, direct leads between coil sociket 

denser itself consists of two strips of thin bmss 
about a half inch wide, bent as shown in the 
photograph. One strip, a simple right-angle bend, 
is held in place by the antenna binding post; the 
other is fa.":ltened to the bakelite strip by a small 
machim, Rcrcw 11.nd nut. This piece is bent around 
the vPrtical portion of the other strip in the form 
of a narrow "U". The separation between the 
two is about 1/rnth inch. Greater or less coupling 
may be desirable in certain caseR; the larger the 
capadty of the condenser the greatf'r is the signal 
i:itrength, within limits, but as the eapaeity is 
increased the selectivitv deereases, so that a com
promise between signai strength a11d !':!electivity is 
necessary to ,suit individual taste~9. In i:,,;.::•ncml, 
with a good-sir.ed receiving antenna the (•onden
ser sho1tld be small; with a short indoor rm-..enna 
more capaC'ity is all~wablc. The size shown is sat
isfactory for a medium-sized antenna (length 
about fiO feet). 
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SPREADING THE BANDS 

To spread the various bands satisfactorily the 
capacity ratio of the tuning condenser must be 
adjusted for each band so that stations will not 
l,e unduly erowdcd. With a high-ratio vernier 
dial it is not altogether advantageous to sprearl 
the bands over too great a portion of the scale; 
beyond a certain point there is no gain in ease of 
adjustment, and the amount of time required t.o 
tune over a hand is out of proportion to its 
width. This particular condenser and dial are de
signed for· 270-degree rotation, with a 1,50-
division scale. A blJread of 50 to 7/'i divisions is 
ample for easy tuning - covering a band after a 
CQ is a laborious process with greater spread be
cause of the high vernier ratio of t,he dial -- and 
ultra-fine adjustments of the number of turns on 
the noils and the spacing between 
tuning condenser plates (always 
necessary if a band is to cover very 
nearly the. whole dial scale) is not 
required. In addition the overlap 
allows some leeway in changing de
tector tubes and antennas; a tube 
with slightly different interelement 
capadty th~n the one for which the 
coils were cut, will not throw part of 
t.he band off the scale, and neither 
will an antenna of different charac
teristics. 

This type of tuning condenser is 
a particularly easy one to alter for 
band spreading, since the stationary 
plates can be removed without 
difficulty. The nuts holding the 
,;t.ationary plate assembly to the in-

jumper between the coil-form prongs which con
nect. to the two stator sections of the tuning con
denser when the coil is placed in the socket. 

The grid condenser and leak are mounted 
directly on the tuning condenser. This is done by 
removing one of the small 6/32 screws from the 
fixed condenser and fastening the condenser to 
the frame of the tuning condenser by one of the 
screws which holds the single stator-plate section 
in place. 

SUB-PANEL WIRING 

The detector tube socket is just behind the tun
ing condenser in the top view of the receiver. This 
tube has an individual tube-shield can. The audio 
amplifier socket is to the left of. the drum dial, and 
the coupling unit is mounted on the sub-panel 
behind it .. All connections are brought out to a 

R.F.C. 

•8 2,SV. +45 +135·180 +90·135 
A.C. 

FIG. 1, 
sulating strip on the front of the 
condenser should be removed; then 
the two screws holding the rear strip 
to the frame should be taken out 
and the stationary plates can be 
lifted out. The condenser ns re
vamped for this receiver has two 
stationarv sections insulated from 
each other. One consists of one plate 
and the other of two, each section 
being mounted on one of the insulat
ing strips. Three-quarter inch ti/32 
=chine screws are used to hold the 
two stator sections in place. Fig. 2 
shows more clearly how these changes 
arc made. 

Ct - Atdennu coHplinq <'ottden.1e-r: R~ --10(,0 ohms 
sfe text f<>r rfetrn'ls l?, ---· :JO-ohm center-tapped resi,uar 

RFC - Receirer-type r,f, choke Cz - ,Split Rtato-r t:tJnden.•wr; cu:e frr.t 
C,-lUO p.µjd. J-4, C1, R, - ,Vational 8creen-Grid 

Detector Coupler, Type d-101. 
If a home-made couplzng is 
as,5embled, C1 should be ob01.1.t 
.006p.fd.and R•,i!-4 meqohm11. 
Sec text for detail., ~f L,. 

Ci-Ji p.fd. 
c, - i!OO p.p.fd. 
C, - I .U µ.fd. 
R, -·• I// me11ohm., 
R, -- 100,000-ohm variable resistc,r 

R"nd 
1"150 

CorL DATA 
L, 

/0 tnrn.., No. BJ s,c-.c. 
l.r: 

10 turn,, No. 32 ,.c.c. 
8:J(}() ,)( l'{o. f!J d.s.c. ,, u No. ,•W s,r..c-. 
'lVOO J,9 '' 

14,000 S " .! 
All coibl ,ue do,'<F-rcouml except the 14,V00-kc. (!rid coil. The 8J>acin,_1 (wtu•een 

t~1rn.1 nn th£:-J coil t'•"' <ulJuS!Pd until the band 1',-s coi·ered. 8µr.i..cinf} i,'1 appr()r.£mately 
hal,f the ,-jforneter of the 11.:ire. 

The connections between the condenser and the 
coil socket are made as shown in Fig. 3. The single 
plate alone may be used, or the two sections may 
be eonnected in par~llel. With the single-plate 
stator only, the 7000- and 14,000-kc. bands will 
be amply spread on the dial scale, while with the 
two sections in parallel the 1750- and 3500-kc. 
hands will cover a goodly portion of the dial. The 
change from one condenser section alone to two 
in parallel is made automaticalfy by connecting a 

Yaxley cable socket, upon which are also mounted 
tip-jacks for the 'phones. 

The arrangement of the parts and wiring un
derneath the sub-panel is shown in another 
photograph. All connections are made with 
flexible braid-covered "hook-up" wire, and it will 
be noticed that no attempt has been made to 
make the wiring '' look pretty." The part;:; are so 
arranged that the few r.f. leads which come below 
the sub-panel are as short and clear of other wir-
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ing as possible, and the leads to the heaters of the 
tubes and the dial light are as far from other wir
ing ai; the nenP.9Sary placement of parts will 
permit. These leads., carrying 2.5 volts a.e., arc 
twisted to reduce hum troubles from stray a.c. 
fields. 

The end view of the receiver shows two wires 
from the coil socket going through the sub-panel. 
These are the tickler leads, and they may be seen 

UNDER THE SUB-PANEL 

to get the tickler fixed up first, after which small 
adjustments may be made to the grid coil to get 
the band on tbe dial. 'The coils should be adjusted 
so that the center of e,ach band comes at about the 
center of the dial scale. 

The adjustment of t,he tickler size is important 
if maximum signal strength is to be secured. A 
Type '2t screen-grid detect0r gives the best 
signals when the actual voltage on the screm is 

The center-tapped re.M .. <rtor for the heater leads i.s mm.m.ted directly 1.1,ndM· 

n,ath the ground binding poet. The •mall conden.,er to the left ,:., tllP. plate 
l111-pnM con.dense:r; the one l)el.ow the detector tube :Jor..ke.t is the :~crt&n-vrid 
l,y-pmu1 conde.n,wr, 'Phe rJ. choke i11 in the center. The cathndr. re. .. ~iBtor for 
the '27 is at the e,:,;ctreme right, held in place by a lwme-rrMdr. bracket, 'l'he 
hy-pa.<u( condenser across the resistor i8 mounted between thF! r ./. choke and 
lite .front prtnel, TJui m~tn.l piece behind the r./. choke is a brricket which 
rest• un the trible and 8ert•e,, a., a mechanical support for the sub-panel. 

approximately 22. Therefore every effort 
should be made to so adjust 'the tickler 
that the voltage on the screen' will be 22 
and not IO volts or 40 voHs. This is 
most easily done by first putting on a few 
more turns than will be needed; then, 
with the screen-grid lead connected to 
the 22-volt tap on the "B" battery or 
Pliminator (if tbe latter make sure that 
the voltage is actually 22), take off tick
ler turns one at a time until the tube just 
oscillates with the regeneration-control 
resistor set so the resii;tance is all cut out. 
This adjustment should be made with 
the antenna and ground connected to 
the set because more screen-grid volt
age iR required to make the· detector 
oscillate when t.he antenna is connected, 
and the object is to find the correct num
ber of tickler t,urns to use under normal 
operating conditions. Then with 45 volts 
on the screen-grid tap the regeneration 
control resistor will be at about half scale 
for oscillation. 

The size of the grid leak will have some 

at the left in the bottom view. One, the B plus 
side, goes to the 200-µµfd. plate by-pass conden
ser, and the other goes direct,ly to the plate 
terminal on the detect-Or tube socket. 

Aside from these two r.f. wires and the heater 
leads, the arrangement of the parts and the other 
wiring is la,rgely a matter of getting things to fit, 
in. There are no particular precautions to be 
observerl in laying out the audio frequency 
equipment and wiring nor the ''B" leads. 

COIL ADJUSTMENTS 

The coils are wound on 5-prong manufactured 
form:; 1½ inches in diameter. The specifications 
given are not to be followed too religiously, be
r·at1sc undoubtedly there will have to be cutting 
a.nd trying to get the bands to come within the 
desired limits on t,he dial scale and to get smooth 
control of oscillation. Probably the best plan to 
follow i.~ to wind each of the coils with two or 
three turns more than specified; then, with the 
detect-0r tube and antenna which will be used for 
regular reception, adjust the size of the antenna 
eoupling condenser for best results; following this 
the coils themselves may be operated upon, if 
necessarv. Since the size of t,he tickler eoil 
affects the tuning range to some extent, it is well 

effect on the smoothness of oscillation. 
In general, louder signals and smoother oRcilla
tion control will result if the resistance of the 
fi,ak is a::; high as pos.9ible. 10 megohms is a good 
value; with less than ,5 megohms the signal 
strength may drop off somewhat and the tube 
is likely to go into oscillation wit,ha thump instead 
of "sliding" in. 

THE AUDIO AMPLIFIER 

Because of the high plate impedance of the 
sereen-grid detcetor · ordinary audio · coupling 
transformers cannot be used, nor can the 'phones 
bi, placed rlirectly in the detector plate circuit 
with satiEJactory results. The National Screen
Grid Coupler used in this set is excellent for the 
purpose. Resistance coupling may be used, of 
enursc, in which case the resistor in the plate 
nircuit of the detector should have a value of 
about 200,000 ohms. The signal strength will 
usually be greater with impedance than resistance 
,~oupling, and less plate voltage is required be
efl.use of the smaller voltage drop through the im
pedance. The values of 0 7 and Rs will be the 
same with ,·ither resistance or impedance coup
ling. A good coupling impedance for the plate 
circuit of the '2J may be made by connecting the 
primary and secondary of an audio transformer 
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in series; if this is done a good-quality trans
former should be used. Peaked amplification may 
he used as well, substituting a tuned impedance 
for La - a manufactured peaking device such as 
the .-\ero Hi-Peak will function satisfactorilv .. \ 
peaked amplifier will help out considerably in 
reducing hum if hum is noticeable. 

Automatic bias, supplied by the resistor Ra in 
series with the cathode of the Type '27 amplifier, 
maintains the grid of the amplifier at the correct 
operating point. Ila does not seem to be very 
critical, and 2000 ohms is a good value. The 
audio by-pass condenser, C6, across the hias re
Ristor may be omitted if desired, although its use 
increases the signal strength noticeably. It also 
increases the hum level in the same rat.lo, how
ever. 

The size vf the r.f. by-pass condenser, C,;, is 
likely to have a considerable effect on the signal 
strength. The reactance of a eondenser of even 
.001-µfd. eapacity (a common size of rJ. by-pass 
condenser) is luw enough, compared to the im
pedance of the coupling device, to shunt a con
siderable portion of the audio energy away from 
the grid of the amplifier. (\ should not he larger 
than 250 µµfd. 

The :;hield about the detectf.lr tube requires 
some explanation, !lince it is not required for any 
reasons of rm,eiver efficiency. When the ~et was 
first built a quite strong "induction'' hum (dis
tfoctive as compared with filament hum because 
of its high pitch) was present - not a hum caused 

I by a.e. operation of the tubes, since it was just as 
strong when the receiver was entirely d.c. oper
ated. A little experimenting uncovered the cause. 
The house wiring itself set, up a strong field to 
which the re,·eiver was of c,mrse subjected. So 
long as the grid of the detector was connected to 
the filament through a high-resistance leak the 
induction hum was strong,- although on shorting 
out the grid leak it disappeared, Naturally the 
hum could only be present when a difference of 
potential could exist between grid aud filament, 
and the logical way to bring both to the same 
potential -- with respect to t,he induction field -
was to connect the grid directly to the filament, 
which obviously could not be done, ur to shield 
t.he tube. The latter was done and the induction 
disappeared almost entirely. The only point of 
pickup at present is the short length of grid lead 
from the grid condenser to the cap of the tube. 
The pickup from this lead is so small that it was 
not deemed necessary to shield it. 

ANTFJNNA ji;F'FECTS 

There are a few disadvantages rP,.sttlting from 
coupling the detector tube directly to the an
tenna, most of which can be overcome with care. 
One of these is the effect of t.he antenna on re
ceiver tuning. Unless the antenna is t.ightly 
strung and rigidly supported there will be a waver 
in incoming signals when the antenna swings in 

the wind. This is unlikely to happen with an in
door receiving antenna. A change in antennas 
will alm0,<,t certainly change the calibration of the 
reeeiver, even though the bands may still be en
tirelv within the limits of the dial scale. If the 
ant~nna coupling condenser is fairly lnr1<e the 
selectivity of the receivEr may suffer. For distant 
reception with an oscillating detector this is no 
<lisadvantage, hut. it, iH important with 'phone 
reception when the detector is not oscillating or if 

', lns11hti71 Strip ,,/ 

Grid cand.':'nser 
.,,,u,tt.n-ted on this

_,,... screw 

FIG. 1. - HOW 'NIE Tf!NING CONDENSER !8 
RBMOl>ELLED 

11'/w ,-;ta.tar is tfl,vie i'nh, f11.•,:, .~·ech,ms, ,£ns-uiated fr(}m e,1eh 
other, unf Ctm.8t'.8titu; o/ ti ,:-.1:n1le plate and the tither (•/ ru·o 
rifote.i. 

there are stations nearbv whose signals are likelv 
to ''blot out.'' part of the hand. · · 

These things mu.y he overenme in the receiver 
it.self by the addition of an antenna coupling 
tube. Un the of.her hand, the eoupling tube adds 
comparatively little to the signal strength, and if 
the precautions with regcird to the construction of 
the antenna and the coupling condenser are kept 
in mind little trouble will be experienced. 

The question of "dead spots" is also impor
tant. If the fundamental or a harmonic of the 
antenna happens t.o resonate at some spot within 
the tuning range of the receiver it, mav be diffi
cult, if niJt impossible, t.o make the detector 
oscillate in the vicinity of ,mch resonance points. 
Lowering the capacity of the coupling condenser 
will generally help, although this oft.en results in 
loss of signal strength on eithet side of the dead 
spot. The best remedy is to change the length of 
the itntenna so that dead spots do not appear ou 
any of the amateur hands. No exact specifications 
can he given, but a little experimenting with 
different antenna lengths will usually result in 
determination of a satisfactory length. When 
this has been done the regeneration control need 
hardly be touched to cover any one band unless 
it is desired to keep right on the very edge of 
regeneration. 

\Vhile the set is built primarily for a.c. opera
tion of the filaments, eit.her batteries or "B" 
substitutes may be used for the plate and screen-
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grid voltages. Many '' B" substitutes, while 
entirely adequate for broadcast recPivers or audio 
amplifiers, fall dmvn miserably when used with 
Hhort-wave receivers with oHeillating detectors. 
This receiver works well with 135 voltrt of "B" 
batteries, and since the total current drain is only 
of the order of 5 or G milliampere,;, the batteries 
will last. a long time. ln fact, the Hignal strength 
with only no volts on the detector plate is only 
slightly less t.han with 135. Some "B" Rubstitutes 
give Pxcellcnt result$ -if a well-filtered one is 

Tbonten= 
Ctlnde-?ser ond 
s1;711e st,:;-tor ptote 

Jumper in co,/ 
Torm for 11so 
qndssookc. 

:zp/ate 
section 

,, 

-tl;,for plates 
,:v1a' 9round 

Detector 
Piute 

FIG. S. - COTL FORM: AND SOC.KET CONNEC'fTONS 

available a quick trial will show whether or not it is 
:,suitable. ln one instance the hum with a particu
lar "B" substitute was less than when batteries 
were lL5ed for the plate supply - probably due to 
some "hum-bucking" effect. One difficulty with 
"B" substitutes, however, even though they may 
lw entirely s:1tisfactory from the standpoint of 
hum elimination, is that variations in the line 
volt.age may cause the signals to waver in the 
8amc way aH a S'llinging antenna. 

The amount of filament hum in the rccdver 
'' seems to be almost Pntircly a function of the 

detector tube. Ordinarily the audio amplifier in
troduces no appreciable hum --- if the audio tube 
alone hums it is a sign of a defective tube or 
wrong connections in the set. The ccnt<'r-tappcd 
resistor across the heater leads l'liminates most of 
the hum very effePtivcly. 

Detector tubes, however, ·will µrobably be 
found to vary considerably. With a good one the 
hum will be so low in volume that the 'phones 
have to be pressed tightly to the eari; lo hear it at 
all; with others it may be strong enough to he 
annoying. With average tubes the hum is usually 
~o far below the signal and background level that 
it is not noticeable - in fact, it i~ usuallv nec
r·RRa:rv to rliRennncct thn ant<'n'ua to hear it with 
the t~be oscillating. With some- dc-tector tubes it 
,,ill be found that although a ,wy weak hum may 
be heard with the tube not osdllating, this disap
pears 1·ntircly as 1:1oon as the tube goes into ()fi-

cillation. With other tubes the reverse may be 
kue. Since tube manufacturers are constantly 
striving to improve thf'ir prod1wt, it is rna.'!onalilc 
to ,.•xpcct that !eRH difficulty ,,ith hum will be 
exp<'rieneed a.'! time goes on. With only a 1nnall 
percentage of '24's will the hum be sufii<'if'ntly 
strong to be bothcn,omc unless the operator iH 
exces.~ivcly eritical. The worst feature of a poor 
tube iR thP modulation it puts on the incoming 
Aignals. With such a tube 110 ,:;ignals will be pure 
d.c.; if such is the ea~e it is a Hlll"C indication that 
the t.ubc i::; a "modulator" as WPII as a dcfrdor. 
Oddly enough, the amount of audible hum ;;cems 
to b(' unr<'lated to signal modulation: a "modula
tor" tube may be pcrfedly quiet, and on the 
other hand a tubf' with a r•ornparatiYely. high 
hum level may not modulate the signals at' alL 

With this particular receiver, there was !JO 

difference in the amount of hum dthcr with o.r 
without n ground connection, so long as th1' 
center-tap of the filament resistor wa.'! Ponnected 
t.o the met.al frame of the Ant, to which the neii;a
tive "B'' is also connected. 

The switch in the negative "B" lead is a pra<·ti
eal necessity if a transmitter is used and the 
operator does not care to have hiK ear~ dea.drned 
every time the key is pn•si,:cd. A filament Hwitch 
would be of little value, since the tuhes eontinue 
to operate for some time afti:-r the filament current 
is turned off, and the time required for them to 
heat to an ope-rating temperat1rre after the, eurrnit 
is swit.ched on would make practical communica
tion impo8:iible. 

In conclusion, we can F!aY without qualification 
that the signal strength with a simple ;wt of this 
type will surprise anyone not familiar with the 
r1'sult.s obtainable with screen-grid detect.on;. 
Many amateurs daim that a screen-grid detector 
and one ::;Lage of audio amplification is the equal 
of a detector and two audio stages using Type 
'01-A tubes. Even if the gain is not so great as 
that, it iH certain that two tubr·s in such a rig will 
give murh louder signals than the coJTPHponding 
"detector a11d one step" --- with a much greah-r 
gain in sensitivity to thP weaker signa!R. 

W9FUR informs us that a very good map of 
the world cnn be p1rrchased from the National 
Geographic Society, '\Va.~hington, D. C., for one 
dollar. H is laid out in such a way that DX 
measurements are easily made. 

The following was sent us from the Erie Di.~
patch-H erald of February 23, 1930, by Raymond 
Wagner: 

''Hale,_ Aero call short-wave converter, must 
be water-heatf'r: gent's hfoycle, 30-inch wh('('IS, 
child's auto, large wheels, an old-fashioned bed, 
Freid-Eisman radio and speaker." 

Someone, please page Warshawsky. 
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Amateur Radio at Eastern States Exposition 
By Clinton B. DeSoto 

WHAT about that d.c. signal signing 
WIESE you heard during the week of 
September 14th-20th last fall'? It 
wasn't listed in anv call book and 

... you're right! There's a st;ry behind it all. 
Here it is: 

The call WIESE derived both its initials and 
its existence from the Eastern States Exposition, 
"America':; premier industrial and agricultural 
exhibition." The station, which was part of an 
extensive program of coi:ipen,tion between Junior 
Achievement, Inc. and the A.R.R.L., was set, up 
in a booth in Junior Achievement Hall, on the 
exposition grounds at WeHt Springfield, Massa
;,husetts. 

know, is a national organization that provides 
programs of work for boys and girls of cities and 
towns, along lines of industry, commerce and 
homemaking. The work it, does for urhan boys 
and girls is similar to that, done in rural areas bv 
the national 4-ll Club groups. With these aims, 
and because of its extended field of activitv, the 
!ll()lusion of amateur radio as one of its construc
tive programs was logical, and the details of 
cooperation with the League together with a plan 
for development were first, bE!gun in April and 
May of this year, when Assistant Secretary A, L. 
Budlong and Mr. Frank W. Harber, Counselor in 
.Field Service of Junior Achievement, held a series 
of conferences. 

W1ESE AND THE OPHUATING STAFF 
l,eJi to right: Phillip (/ou/d, W1ALZ; Jnhn R. !Jlum, ll'SCKC, chief oper,itnr: Hownrd Barton, WSIH: Robert H. Peter

s<.m, fVl LI; and the a/u.thor. '!'he Mr1 Qririahle f'ondPnser iu the Zomer riyht-ha11,d corner is used in the tank circuit oj the rnodu,.. 
foted .tin,,l stage of !VSJH, hiuh-puwered 'vhone a.t LeRoy, N. Y. 

The other principal part of this program was 
the instruction of a selected class of boys gathered 
from all the Eastern states, between the ages uf 
fourteen and twenty, in the art of amateur radio; 
teaching them the code, and delivering a planned 
series of t,alks by members of the Headquarters 
staff on the different portions of the course of 
study. 

,Junior Achievement, as many of you may 

The annual national exhibit of Junior Achieve
ment clubs together with their products and 
activities is held during the Eastern Ht.ates 
Exposition, in the large b1iilding owned by Junior 
Achievement. Inasmuch as this is the principal 
national event held by the organization during 
the year, it devolved upon A.R.R.L. to coiiperate 
fully in the new pror;rarn in which we were par
ticipating. One of the results was WlESE and the 
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remainder of the exhibit of which it formed a 
part, installed for the edification of such of the 
::l00,000 people attending the Exposition as 
passed by our booth. 

THE STATION IN DETAIL 

WlESE was of necessity a low-powP..red affair, 
since its purpose was not only to supply an ex
hibit to arouse the interest of passersby and 
handle messages filed by them, but also to demon
strate to ,Junior Achievement members and 
leaders the simplicity and economy with which 
1,nwh apparatus could be effectively ('onstmcted. 
The equipment used was admirably suited for 
ihis. 

The transmitter was the low-power push-pull 
1;et using receiving tubes built by George Gram
mer, Assistant Ted1nical .Editor, and described 
by him in the November issue of QS'l'. Its output 
was fed into a Zepp antenna l:-i2 feet long, strung 
between flag poles on diagonal corners of the roof 
of the building. The height was 1:-·uch that the 
vertical 45-foot feeders just re:iched the stand-off 
insulators on the transmitter to which they WPre 

attached. 
The re<'eiver was the little two-tube set. de-

1,igned by R.081:! Hull, altered according to the 
description which appears in the new 7th edition 
of the Handbook. Type '30 tubes were employed, 
their powe.r being derived from two dry cells and 
one standard "B" battery. The ultimate in 
simplicity, wasn't it"! 

This receiver, while fully capable of bringing in 
1-1ignals at a ,iorr.fortable volume when one of the 
Zepp feeders was switched in for an antenna, was 
needed for demonstrations, and was replaced in 
the station by WILI's re<.ieiver, which had two 
audio stages and used Type '01-A's. Receiving 
conditions were quite terrible, of course. Our 
nE>,arest neighbor was a printing establishment, 
running a large job press liy an electric motor 
which played a constant symphony in the 'phones 
while working. It wa:; so nearly in resonance with 
the few Jone a.c. signals still to be heard that one 
could almost hear the beat notes! 

In addition, there was, of course, a monitor, a 
frequency meter, and the usual small related 
apparatus. Ralph Beau<lin's single control trans
mitter (pictured in Qi::iT for December, 192fl) was 
taken along for demonstration to t.he dass, :md 
also formed part of the exhibit. 

That was the equipment used. It was selected 
with two requirements in mind; simplicity and 
economy. A glance at the station log and reports 
received- excerpts from which will follow -
show that it possessed still another in good de
gree; effectiveness. Cre1.lit for this may be largely 
due the staff of operators. There were four of 
them spending the week in Springfield as guest.s 
of ,Junior Achievement. The chief operator was 
,fohn H.. Blum, WSCKC, of Dansville, N. Y., 
who is well known al:!SCM of Western New York. 

With him was Howard C. Barton, W8IH, of 
LeRoy, N. Y. Robert H. Peten:ion, WlLI, came 
from Woreester, M.ass., for the week, while 
Phillip C. Gould, \YlALZ, wa::i down from Ban
gor, :Maine. 

These men came in response to a hurried <•all 
for volunteers 8ent out just before the e,·ent, 
after we had learned from Mr. Barber that he de
Hired such assistance, and the localities from 
which he wished it to come. They did splendid 
work; each of them was a fine operator, and the 
way they handled WIESE, the remainder of the 
exhibit, and the thousand and one other details 
with which they were <'onfronted, is worthy of 
commendation and hearty thanks. 

The Exposition opened on 8unday, September 
14th, ai 2:00 p. m. On Saturday Ralph Beaudin 
and the writ.er loaded all the components of the 
station, a lot of Handbooh and other League 
supplies, into the w.k. flivver aud set fJUt for the 
Mrounds near 8pringfield, MaRR. C'Jout.Is hung low 
and heavy in the sky; rain threateneu moment by 
moment; and after pleading hastily with a watch
ful traffic eop we parked and unloaded the 
equipment. Thal Zepp was put up in record time, 
with the c.-Jou<ls almost eneir(•ling our ears on top 
of the roof. As soon as it was uH up the weather 
.-,!eared away nicely .... 

The station was completed that afternoon, but 
there was time left for no more than two half
hearted and ineffectual ealls. On Sunday things 
opened brightly and eoutinued so. Long before 
the official opening time the aisles were filled with 
people, and the amount of interest clisplayed in 
the exhibit was intensely gratifying. About the 
middle of the afternoon W8CKC and \\'SUI 
strode in, and were promptly set to work at the 
operating position. A little later Bob Peterson 
showed up, and stations were being wotked. 
WIESE was on the air! 

That evening at 10 o 'dock the three ops retired 
to the dormitories provided by .Junior .Achieve
ment, and proceeded to become children again -
for a night! Cast ruthlessly into a wild, howling 
mass of hundreds of energetic boys between the 
ages of twelve and twenty, they settled down on 
their beds am.id the demoniac din whkh reigned 
only to he<'oroe targets for apples, tomatoes, 
numerous other :,1.mietime edibles, wet paper 
balls. soap and all the c,ther playful gesi.ures of 
friendly American boys, for an en(!lcss eight 
hours. The next night they moved! 

Phil <k,ul<l might also have been in evidence 
that first night, but sad to state, calamity befell 
him, and it was not until the next day that he did 
st;i,gger in. As has been ,;aid, our call to these, and 
other men was a belated one, and WlALZ had 
not received the instructions he required to direct 
his adivities upon arrival. As a result he wan
dered over the eutire 175-acre Exposition grounds 
vainly searr.hlng for us all that night and part of 
the next day. 
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A DISSERTATION ON CRYSTAL CONTROL 

It was this same Gould of WlALZ who told us 
of a visit paid the radio shack on one of the Navy 
destroyers (name withheld by request!) and the 
ragchew with the op that followed. Gould gazed . 
intently at various parts of t.he equipment, and 
then, pointing to the big transmitter, asked, "Do 
you use a crystal in that'?" 

The op replied indulgently. "Oh, no, we 
haven't used crystals for years. You won't find 
one in a Navy receiver anywhere!" 

Gasping, but determined, Phil tried again. "I 
mean in the transmitter." 

Clyde ,T. Houldson, Technical Information Serv
ice, outlined the use, construction, and operation 
of receivers, taking care also of the many other 
duties encountered during each day. 

On the succeeding days transmitters, elemen
tary theory and operating praet.ice were gone 
over with the rnmnant of the da:,is, and some of 
the preliminary work reviewed for a newly ar
rived group. The procedure of the organization 
provided for separate groups of boys and girls to 
be in attendance e:wh half week, and this ren
dered the organizing of the eourse more difficult. 
Ail of t.he fellows reached are going to become 
splendid amateurs very shortly, though, and will 

lN aW1'ION ,17' TH.Fl UPFJRA1'ING POSl'l'ION 
John Blum pourui.'!- mit on,, of the nu,meruu,'j .. luve and kisse.<J" 1n,e."saye.'J. 'l'he ,s;,'.,r;,yle-control tran.~ 

rniUPT nnd two-tube te,:fii11er t'.n the jureuruund were used i,i the d,0.3!f inF.trur.tion. 

"Why, no. We use vacuum tubes in the trans
mitter, too.'' 

Monday was Governor's Day, and during the 
forenoon the chief executives of manv of the 
Eastern States went past the exhibit.· Some of 
them displayed a real interest in our stat.ion, and 
rnceived a µ:ood deal of information. In the aft.er
noon A. A. Hebert, in his capacity as Fieldman, 
addressed the boys of .hmior Achievement 1,n 
amateur radio in ·general, and had a most inter
ested audience. After this discussion the selected 
class received the first code lesson. 

.E. L. Battey, .Assistant Communications 
Manager, represented Hq. on Tueilday, and out
lined all the activities of the amateur to the class, 
explaining the what, why, and wherefore, as well 
as giving another code lesson. On Wednesday, 

help us immensely. Bach of them returned to his 
club filled with enthusiasm for amateur radio, 
and it, won't be much of a t,ask for them to com
munim1te that enthusia:;m to their clubmates 
and neighbors. 

Several New England amateurs stopped by the 
boot.h each ,fay, and some very interesting per
sonal contacts resulted. We had the pleasure of 
meeting W lAJ,T on Saturday, a YL well known in 
New E\ngland who recently joined forces with 
WlAZW in a life QSO. Dozens of old-timers now 
off the air, stopped by, and so great was their 
interest in the little transmitter that many of 
t,hem expressed their intention of getting back on 
t,he air soon. 

While speaking of t.he t.ransmitter, we can't 
{Continued <>Tl page J 2) 
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Standardization in the Field of Radio 
Engineering 
By Beverly Dudley* 

T HE necessity of making, adopting, and 
using ~tandards may he readily ob
served in eve~yday life, for i;tan1ards 
and standardized products contnbute 

materially to the wealth, convenience a.nd sim
plirity of our already complex lives. The state
ment that a piece of paper is nine inches wide and 
twelve inches long immediately ronveys a definite 
impression of a particular size of sheet to all those 
who hear the remark and who are familiar with 
the English units of measurement. The statement 
means little or nothing to those who are not ac
quainted with the EngliBh systl'm of measure
ments, for they have no r.onception of the stand
ard inch. The definite impression that is conveyed 
to those familiar with the in<'h depends entirely 
upon the faet. that the inch is a standard unit of 
mea:,mrcmcnt, that the length of the inch does not 
vary, and that it is universally accepted, at, least 
in English speaking countries. 

A standard may be defined aR ''that which is 
tstablished by authority, custom, or gerwral con
sent, as a model or Pxample,·' and there are a 
uumber of diffnent kinds of standards. tltandard 
weights and measures are perhaps the most eom
mon although standards may also be originated 
on nomenclature, uniformity of dimensions, 
methods of test, test procedure, safety precau
tions, ,:,tc. But whatever the type, in order that it 
be a true standard, it must he accepted and rec
o~ized as Huch by ev.,ryone having occa;siun to 
uHe the partieular "standard." 

ln the field of rarlio engineering standardfl are 
a~ important - if not more irnportant -····· as in 
any other technical or engineering field because of 
the <·omplcxity of the !<uhj.,ct. Readers of ()81' 
who glance over a eopy of Wirdes8 lVeekly or 
ExpcrimAr,.ta/ Wire/es.~ 1.mt/ the ll'ircle.,s Rngfrwer 
wi.11 immcdiatelv notice the unfamiliar tPrms such 
as ''valve" fo~ vacuum tube, "J'l';lwtion" for 
regeneration, and "note magnification,. for audio 
amplification, which are in common use in Eng
land. But it is not necessary to go to English pub
lications to find terms t.hat are unfamiliar, or 
whose meaning is obscure. ~uch terms as "power 
detector" aud "linear detector," for instance, 
may have a very definite and limited meaning to a 
eertain group of radio men; it may represent an 
absurdity to another group. A few te.rms, 1:mch as 
•'microsynchronize'' for instance, may mean 

* Assistant Secretary, Institute of Radio Engineers, 33 
West 89th Street. New York, N. Y. 

nothing at. all, except to the ongmator of the 
term, and even this is doubtful. To make svstem 
ont of ('haos and to assure that enginee;1:1 and 
other technical men engaged in the radio field will 
all speak the same "shop language," it is neces-
8ary to use standard nomenclature and definitions 
and providP for standard tests and test procedure. 

The necessity of 1:,taudardizing nomenclature 
was early recognized by the Institute of Radio 
Engineers and in 1913 their first "H.eport nf the 
Committee on t'itandardization '' was published. 
This was followed by subsequent reports issued 
in 1915, Hl22, 1926, and 192!1, and at the pre.'lrnt 
time the standardization project is progressing 
rapidly. Standardization is dynamic - not static 
---- and it is continually necei,sarv to revise and 
enlarge the scope of ~iandardiz~tion reports to 
include new devdopmenti:I. Heveral yr,ars ago 
there was no necessity for including in t hP stand
ardization report ;;uch terms as ''photo-electric 
tube," "television," "tetrode,'' 01· "megacydc;'' 
to-day these terms arc frequently used. 

The mechanical strueture of the present Htand
ardization committees is given in l<'ig. 1., from 
which it will be seen that the Rtandardization 
8el-up is a fairly complex but entirely complete 
system. The structure may he divided into two 
partE, representing the two types of standards 
published. The left half of the diagram deals with 
the Rtandards of the Institute of .Radio Engineers; 
the right half of the diagram deals with ·' Ameri
ean Standards" as published by the American 
::5tandards Association. \\'bile this diagram would 
seem to indicate that there are in realitv two radio 
standards, this is not. actually the c;se; in the 
final analysis there is only one set of "American 
:'-t andards," as explained below. 

The Committee on Standardization, appointed 
by the Board of Direction of the Institute of 
Radio Engineers, has the powl'r to make all 
Institute standards, subject to the approval of 
the Board. It is composed of men in all branches 
of the industry and in various parts of the world 
who are responsible for the .Institute standards. 
The Committee is headed by Dr . .T. H. Dellin12:er, 
Chief of the Radio Section of the National Bureau 
of Standards, who as Chairman of the Committee 
on Standardization is largely re8pousihle for the 
work of the widely scattered Committee. The 
Committee as a whole, consisting of forty-six 
members in six countries, does not itself originate 
much of the work; several sub-committees, known 
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as Technical Committees have been appointed to 
consider the technical points and to create the 
standards on four phases of radio CQmmunication; 
receiving, transmitting, vacuum tube, and elec
tro-acoustic. devices. 

The four ·Technical Committees are composed 
of a smaller number of men - usually about a 
dozen - t,han the main Committee on Stand
ardization, and in general, the members of the 
Technical Committees are picked because of their 
specialized training and experience along definite 
lines. The Technical Committees gather, origi-
11ate, determine and prepare t.he standards in 

&<M,FtO Of OIF!l:.CTION 
1t-1snn1r1> 

OF R.t010 EH'4!Nl!flf1~ 

"The A. S. A. is a federation of forty-three na
t.ional technical imcieties, trade associations, and 
governmental bodies whose chief purpose is to 
bring together manufacturers, distributers, con
sumers, technical specialists, and any others 
directly concerned with a particular standardiza
tion project; to assure that a preponderance of 
these interests wishes to have a national standard; 
to bring about the organization of a technical 
committee composed of offi.cial delegates of all 
import,ant bodies interested to formulate the 
standard; and finally, when such a committee has 
prepared t,he standard and given it substantially 
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!.heir respective fields of activity, as well as in any 
related field of activity that may affect them. 
There is, naturally, some overlapping of the work 
of these Technical Committees, and a Ringle suh
jcct, such as a vacuum tube oscillator for instance, 
mav be considered and defined bv t.wo or mom 
'l'c~hnical Committees, each fro·rn a different 
point of view. The reports of the four Technical 
Committees are forwarded upon completion to 
t.he Committee on t'ltandardization for rejection, 
criticism, comment, revision or acc<>ptance. The 
Committee on Standardization correlates the 
work of the four Technical Committees, prevents 
duplication, makes sure that the definitions and 
standards are uniform and consistent within 
themselves as well as with those proposed by 
other Technical Committees, and circulates these 
tentative standards for comment and criticism. 
When the Committee on Rt,andardizatiou it-1 as
sured that its recommendations represent a true 
consensus of engineering opinion, its report is 
brought to the Board of Direction for approval 
and for publication in the L R. E. Yearbook as 
the standards of the institute of Radio Engineers. 

On the right half of Fig. J is the diagram show
ing the mechanical structure of the various com
mittees fur t.he generation, preparation and 
adcption of an "American t'lt,andard/' under the 
direction of the American Standards Association. 

unanimous approval, and the American Stand
ards Association is definitely ast-iured that t,he 
standard representR a real national co11~emms, to 
make it an 'American Standard'.'' A chief func
t.ion of the American 8ta11dards Association IB the 
judicial one of determining whether a national 
<mn;;cnsus has been reached. 

Having determined that national standards on 
radio eommunication we,re desirable, and follow
ing requests from an umber of radio organizations, 
the Bureau of ::ltandards organized a eonference 
on January 12, rn2a. the result of which was 
agreed that the A..mer-icau 8tandards Association 
form a Sectional Committee on Radio. The In
stitute of Radio Engineers and the .American 
Institute of I<.Jlectrical Engineers were appointed 
by the A. 8. A. t-iponsors for this standardization 
project in the field of radio engineering. The 
Sectional Committee is composed of representa
tives accredited for the purpose by various or
ganized groups concerned with the project. The 
members of the Hectional Committee on Radio 
represent the following organizations: 

American Institute of Electrical Engineers. 
American Radio Relay League. 
American Railway Assn. (Telephone and Tele

graph Section). 
Bell Telephone System. 
Department of Commerce. 
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Department of Interior. 
lnstitut,e of Radio Engineers. 
Inter-Department Radio Advisory Committee 

(Gov. Dcpts.l. 
National Assn. of Broadcasters. 
National Electrical Mfgrs. Assn. (Radio 

Division). 
National Electric Light Assn. 
National .Fire Protection Al:!::!n. and l'nder-

writers' Laboratories. · 
Navy Dept. 
Radio Corporation of America. 
Radio Manufacturers' Assn. 
\rar Department. 
1t will be observed that this list indudcs bodies 

representative of practically all of the larger or
ganizations likely to be intereste<l in the stand
ardization project on radio ,•ngineering. 

Sectional Committees are made np of repre
sentatives, designated by variom1 bodies con
cerned with the project assigned to the committee, 
and of additional specially qualified indi
viduals. The ~ectional Committee on Radio is, 
in general, concerned with the formal adoption of 
;,tar1dards on radio matters and it ma v - - and 
does - assi1-,'ll its work in whole to •t\•<'hnicai 
Committees. It is essential that the completed 
work of a Me(•tional Committee shall be eon
sidered by all of its members and that tlwir in
dividual dcci~ions shall be recordf'd and exhibited. 

Four TedUllcal Committees of the ;:-\eetional 
Committee on Radio, which correspond in name 
und function to the Technical Committees of the 
f. R. E. Committee on ;-,tandardizat.ion have 
been appointed to originate, gather, and prepare 
standards. The i'.lectional Committee on Radio is 
concerned with guiding and directing the work, 
and to a greater extent, of approving or rejecting 
the recommendations of the Technical Commit
tees. The work of preparing the standards is 1'.ar
ried on freelv and simuJt.aneouslv hv the "foeh
nic•al Committees (and all other ui'tcr;stcd bodies) 
in order that the differing viewpoints of the sev
Pral groups may be fully utilized and the most 
broadly suitable standards produced. 

Although the diagram shows 1wo distinct sets 
<•f :,;t.andardization committees a4d two 1:,ds nf 
i-;tandards --• the L .R. E. and the A. t-4. A. - it. 
Hhould not hf" as1:mmed that there are actuallv two 
independent a11d unrelatf"d standardizatio'ii re
ports. The I. R. E, standardization report relates 
specifically to the engineering side of radio com
munication, and eonsequently is generally tePh
uical and somewhat limited in scope. The Rtand
ards accepted by the A. S. A. must be aPceptahle 
to the repre:,;entatives of the organizations as a 
whole, and the A. S. A. standard mnst rPpresent a 
c•onsensUB of opinion of the greater portion of 
those actively engaged in the mdio field before it 
mav become an American Standard. But insofar 
as the standards relate to radio engineering, the 
.A. S. A. standards are essentially the same as the 

I. R. E. standards and the A. 8. A. looks to the 
Institute of Radio Engineers and the American 
Institute of Eleetrical Engineers, as sponsors of 
the radio standardization project, to vourh for 
the techniral qualifications of the proposed 
standards. The .I\ .. S. A. standard is the tinal au
thority on commercial and engineering standards 
in this country (hut should not be confusPd with 
the National Bureau of Standards which is the 
l:inal authority on legal standards in the flnited 
Mt.ates) and because its standards represent the 
consen8us of a larger and more general group 
than th<' L R. E. standards. there is more time 
required for au A. 8. A. standard to he adopted 
an<l published than for an l. R. E. standard. The 
formulation, ac('eptation, and publication of the 
final st,andards applying to radio engineering are, 
therefore, sc(•n to he somewhat long and drawn
ont processes. While at first this might Sl->em to be 
a decided disadvantage, in reality it is a most 
important advantaµ;e. 8tandardization can be 
<:•fl.rried out too quickly or too prematurely, and 
if this is dnne, more harm than good is done, for 
faith is lost in the ;;tandardization project. 

And now that we have 1,,>iven an outline of the 
general method of formulating and adopting 
standards for radio engineering, let 11R inquire 
more into their use. The importance of standards 
is not fully appreciated by those having liitlc 
occasion to refer to them, and for this reason, 
their importan,~e is likely to be belittled by the 
vast majority who need them most. The reports 
of i.he Committee on Standardization of the in
stitute of Radio Engineers are available without 
cost to .its members, and at a. nominal cost to 
nou-memhers. This report, issued every fli'W 

,cars, is widclv used bv radio and communication 
;,ngineers. lt ~ay hav~ little direct importance to 
the amateur who is intcresLed only in the proper 
design and operation of his station, Lut it does 
affect his station and operation, indirectly at. 
lea.~t, for the technical articles appearing in (}ST 
frequently use these r(•ports for obtaining exact 
wording and specifications for test In('thods. A 
practical example of this occurs in connection with 
"The Modulometer" in the August, 1V2\J, issue 
of QS'l' where the L R. E. definition for modula
tion factor is employed. Frequent reference is 
made to the 1. R. K report even though no foot
note <,alls attention to the source of information. 

But in a.nuther way the amateur affects these 
standardization reports and is in turn affected by 
them, for the Ameriean Radio Relay League is 
represented in a number of suhcmumittce.s, 
TcclUllcal Committees, as well 118 in the Com
mittee on Standardization and the Sectional 
Committee on Radio. The connection between 
the League and the Institute on the various com
mittees pertaining to standardization is mutually 
beneficial, even though the direct and indirect 
effects may not be readily apparent to the general 
membership of the two organizations. 
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The Doublet Antenna 
A Hertz Antenna With Two-Wire Matched Impedance Feed 

By Clyde J. Houldson, WlKP* 

J
UDGING by the numbf'r of letters r,hat 

'.:ome to t,he Technical Information ~er~ce 
desk, many amateurs are exµer1Pnclllg 
difficulty in. coupling the push-pull trans

mitters - which have been described from time 
to time in. (JST - t.o the Hertz a11tennat1 that are 
generally used and really load each tube equally, 
which Ill the ideal condition when using tubes 
connected in push-pull. About the only suitab!P
type of i~oupling that ha,i appeared is the one 
which nnploys the "split" tintenna coupling 
co.ii, as shown in the article •· Advanced Trans
mitter Design" in ,June, H/30, QST. The b'lllgle
wire fod type of antenna described by W8GZ in 
September, rn:m, ()ST was an ideal one for use 
with a single tube in the output stage, but difli
r·ulty iH t;xperienced in c,oupling a push-pull 
transmitter to a single wire focder. 

The antenna ;;ystem to bP described uses a 
t.wo-wire matched.impedance feeder system which 
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is quite ,mitable for use with push-pull trans
mitters, and is known as th,c, "doublet'' antenna 
~.vstem. 
· SucceBs of this antenna system depends cn

lirely on three important dimensions (referring 
to Fig. 1) namely the value O or ,:oupling, E 
known as feeder clearance, and L, the length of 
the antenna. Al.I three of these mu,;t be eorrect 
for the particular operating frequency :ind the 
only adjustmPnt remaining is varying the taps on 

* TeQhuioal information Servfoe, A, lt, lt. L, 

the plate tank inductance to secure the right load 
conditions. 

HOW IT WORKS 

The antenna proper is our old friend the Hertz. 
It is fed by a two-wire t.ransllllllsion line of any 
desired length and which is untuned. There are 
no standing waves; eonsequently there ii:: practi
cal.ly no radiation or leakage from the feeders. 

The feeders do not conned exactly at t.he cur
l'Pllt loop (center of antenna) but are tapped on 
Rlightly off the point where the current Ill a max
imum. The purpose is to make the impedance 
across the output of t.he feeder systmn match the 
impedance of the transllllllsion line, thereby se
curing maximum powl'r transfer and at. the same 
time eliminating radiation by the foeder ;;ystcm. 

The adjustment of a transmission coupling to 
the antenna requires an understanding of simple 
Ringle-phase t.ransmis~ion line phcnomena.1 Any 
transmission line has a eharacteristic surge im
pedance which depends upon the size and spacing 
of the conductors compo,;ing it, and abo upon 
the impedance of the terminating network. When 
the proper adjustment of the line ii:: ~ecured (at 
radio frequcnciPs) it will act as a pure re:;mtance 
connected acrosa the output of the last stage of 
the transmitter. 

AR a rule the transmission lines used for radio 
frequencies have a charaetcristic impedance of 
500 to 800 ohms. Gerwral.ly, however, a 600-ohm 
line is most used, especially in commercial work. 

!:<'or amateurs who wish to calculate the im
pedance of the transllllSsion line in use, the fol
lowing formula can be used and will give quite 
accurate results for i:.u outdoor oprn transmis
sion line: 2 

2D 
Z O = 276 log10 ;/ 

Where z,, is the charact.ermtic surge impedance 
of the line in ohms; Dis the clistance betwe<'n t.he 
center of the two conductors composing the trans
mission line; and dis the diameter of the conduc
tors. 

In using this formula distance between r,onduc
tor,; and wire diameter must be in the same units 
(i.e., iu inche:-J or milliammeters, etc.). 

1 "Some Transmission Line F'undamentals," hy G. A. 
Boddie, Electrica,l JmmlAli. for Jan. and F'eb., l\J~8. 

z "Electrio o~cillations and Electric Wave..ci," by G. W. 
Pierce. "Matching the Transmission Line to the Anteuna," 
Ql:3T, Jan., 1928. 
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It can be said generally that the proper kr
mination of a transmission line is one of the most 
important adjusum·nts of the f•ntire franHmitting 
systt•m, and will have a great inf!uenee on the 
eftickncy of the station, affecting both the ranii;e 
and the quality of the signals. 

.i7J'f::J_ 
1-

-H.V. 

The greatest transfer of ,·nergy from thP plate 
fank eoil to the antenna is obtained whPn th<'. 
tnmination impedance ju;;t equals or matches 
the characteristic impedance of the transmission 
line. If we assume the line having a ehariwteristic 
impedance of tiOO ohms, then to.obtain the max
imum trarn4er of energy, the impedance of C' must 
al;,o be tlOO ohms. 

When the systr,m is c,01.-reetly balanc<'<l, each 
eonductor r:omposing the traI1smis:,io11 line b at 
equal but opposite potential to thP other aud any 
radiation from the line is thoroughly neutralized. 
When the transnili,1,ion line is not halanccd, radi
ation from the feeders is wrv likely to occur 
but out of phase whh the antr•~na raZliat.ion and 
likely to affect the total radiation Hf'riously. Also, 
if the phase balancing and impedance matching 
are not obtained, all ·of the power which is de
livered the tra1rnmis~ion line will not bf' paRHed 
on to its ultimate load, the Hertz racliator. The 
power whic·h th<' radiator does not take will 
~urge back and forth from end to end of the irans
mis8iun line (refl.ection;i ! until the ern•rgy is fi
nally rlissipatc<l in radiation and by th!' rPsist
ance of the transmission line itself. Ho,wvPr, 
when the impedance of C equals the impedance of 
the transmission line, a matched condition exh;ts 
and practically all the power delivered to the line 
from the output stage will he dPliverPd to the 
antenna, the only loss being the /2 R loBs in the 
transmission line conductors. This loss i~ really 
negligible. 

By following the formulas vPry closely, the 
eorr1.•d values· can be obtained and pr,rfec:t 
matching of impedances ean be very nearly ap
proached, leaving only the adju;;tment of the lill
wnna coupling dips on the plate tank coil to 
('Omplete the matching procPss. 

The ar1tPnna coupling ..Jips are cormcckd an 
f,qual number nf turns dther side of the center of 
the plate tank induetance. To load the set the 
l'lips are rnuwd along thP eoil (from c,•nter) until 
the tuhPs draw the normal plate current recom
mended hy the manufacturers. 

CONi'\TRUCTION AND OPERATION 

After ckciding on the frequency at which the 
~ystcm is t.o operat(', the length of thr, ant1•nna is 
determined. In order to sccmc maxi.mum power 
output for a desirPd frequency the formula below 
ean be UBed. 

L !r•et·.,, = :t~}:!.~ Y 1{ or .,.. f,' ' 

l . .. 150,000" K 
.1 (ml.'ter.;J = -f-,- ,\ 

Where L (Fig. 1) is th<' antenna fongth in feet 
or meters for a desired frequency P, anrl K iR a 
,:on~tant depencling on the frequetH'Y hand. 
For frcqul'ndes below ::1000 kc., K is 0.!Jti 

l.wtwe1~n ;-moo a.ud 28.000 kr .. K 
is 0.!l/\ · · 

above 2k,000 ke., K. is 0.\.i4 
F' is the frequency in kilo,,ycles. 

To Ant. 

l .002 ,,vfd l 
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PIO. ii 

The coupling or value O (Fig.1) lllll::it also be 
determined: 
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K, ha;; different values for the various frequency 
bands. 

K1 i,; 0.25 for frequencici; bP!ow :>.(KlO kP. 
!{1 iti 0.24 '' " betwcm 8000 and 28,000 

kc. 
l{1 ii:; 0.28 "' '' above 28,000 kc. 
Ji' is the fundamental frequen"y in kc. 

The ot.hPr rPmaining value is the feeder d('ar
ance E (Fig. 1 ). and it is important that this 
clearance bt> maintained when constructing an 
antenna of this type. 

:,:;, 150.000, .,,. 
J;,'mf_'t:l'f$ = -.... -f:i-.,- ,X, \ 2 

K, it,; 0.80 for all bands and F iis the frequency 
in kiloeycles. 

The aboY(' '-'<tUations, a~ ~tat.eel befor,·, an· for 
feedcrR having a eharactrristic (suri,:c j impcdaJ..Lce 
of fiOO ohms aJ..Ld will not ::.pply to f<'P<lPrs of a1I,v 
other impt'dance. An impc<lanc'-' of til)O ohms is 
,..t,andard in commercial work and ii; eonvenicnt 

lo Ant. 

+H.V. 
Q.,--o 

PIG. 4 

and quite Batisfar-tory for amat0nr use. The 
proper tip::.eing of the wire:; compo~inµ: the fr.c<lu 
svstem for a tiOO-ohm trarrnmisi;i1.111 line •·au be 
,-~nnputed to a v,-ry dose approximation by this 
formula: 

D=HS><d. 

\Vhere Dis the distance between the centers of 
the wires eomµosing the fced<'r 8y;;tem and d 
is the diameter of the wire. lf the diameter of 
the wire is in inches the spacing of the wirei- will 
be in inches, and if the wire diameter is in milli
meters the spacing will be in millimeters. 

Fort.he convl•mencc of hoJh lJ. S. and foreign 
readers, the diameters of the various sizes (if 
wire most used will be found as follows: 

B. & S. 
G(t.uue 

No. lU 
•• 12 
" 14 

.Dia.meter 
ia i'.ndir-s 

u. rum 
0.0f<O 
0.0(H 

~.:\\! No. 12 
2.05 No. 14 
1.oa No.Hi 

The wires composing the feeder system can he 
any <'onvenient length that suits the particular 
[oration, imccessful operation with fe.,ders 1200 
fcr,t long being quite common. Since the majority 
of amat<'urs reside in cities, where space for an 

RFC. 

Sovrct' 
I fl b:{1tinq 

RFC. 

~+r--1-'-+-II--

+s.v. tC -C 

antf'nna i::; usually at a premium, it is not (•xpected 
that many amateurs will have to <'Xcccd this 
length. . 

The formulas are µraetfrally ;,df-explanatory 
--.. hnt probably one <.'Xample would help. Sup
posl' the antl'nna',; fundamental frequency is to 
b<' :-l500 kc. 

First it would be necessa1·v to solve for the an-
tnma frngth. · 

1-(uhRtitttting the proper values in the formula, 

L ' , 4fl2,000 . ~ 
(fr,t.l = .. ,coo >'. .!.l,, 

fJ•}. 

=133.54 ft. 

Next we wonld need to :;olvc for t-he eoupling 
C for 3500 kc., 

C (1 t) ,,,; ±.!t?:91!9 X .24 
'ee - 3f.iOQ 

=:'.3.ia ft. 

N<'xt would be the feeder clearance: 

, . 492,000 , 
Ji,( feet! = --;-3'"-(J( X .30 . .,) ) 

,=42.17 ft. 

In this <·xample, we will use No. 12 B & S 
r,uamelcd wire, which has a diameter of (l.080 
inches. Therefore the :;pacing of feeders should 
be 

HSXO.O80=7.84 inches 

Therefore you have the complete data for an 
antenna suitable for opnating on 3500 kc. Re-
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forring to Fig. 1, the length L should be 133.54 
feet; the eoupling value G' should be cl:3.73 feet 
nr Hl.86 feet each side of the center-line of the 
antenna; and the focder dcarancc flhould he 
42.17 fe,~t. The spacing D bPtwePn feeder wires is 
7.84 inche.s. No. 12 H. & S. wire al8o may be used 
for the antenna. Well soldered connections should 
be mado where t,he feeders join the :i.ntenna, of 
course. 

It is import.ant that, you follow the four di
mensions vorv dm:dv. Otherwise the svstem will 
not operate :{s a doublet anti>nna - or' CVf'n may 
fail to operate mtirely. 

The Rpacnrs used for the fooders may he either 
glass or w,,u seasoned wood hoilod in paraffin. 

WRONG METHOD 
FIG.6 

The main requirement is that the feeders lw a,;
curately spaePd throughout thPir m1tire length. 
If anv turns or bends have to be introduced into 
the f~.eder swtem beforo it, reaches the f.ransmit
tE-r it is essc~ tial that the feeder system be rigidly 
supported and that the bends he gradual and not 
bharp right-angles. 

This is just the type of ;.ntmna that, m:i.ny 
amateurs lmve iwen looking for, especfally those 
u~ing the pu,;h-pull type t.ran,;mitter. In this e:t~e, 
thP tube~ must be loaded equally for be.st rPrnlts. 
SPVPral diagrams arc given in Fig. 1 8howing the 
general arrangement, while Fig. t ,;hows circuits 
using a ~ingle tube in the output stage. The con
denser('. connected from tho •'free" end of the 
tank rirl'u.it to the filament eircuit may he nei,£1s
sary where the drcuit plate-filament capat'ity 
is ~eatf1r than a few µµfd. ,,ml Hhould bl' of a 
val110 equal to the tube pfate-filament capa,,ity. 
Its purpose is to make the tank circuit electrically 
;;ymmetrieal about, the ci,nter by balancing the 
plate-filament eapacity which is in parallc-1 with 
the other side of the tank inductance. This <>a
pa<'ity is hardly ncees~a,ry with a Type '52 tube 
(which has a negligible pfatc-filament capacity) 
but should be used with tubes having apprecia
ble circuit plate-filament capacity - including 
~oeket and wiring capacity. A capacity of about 
10 µµfd. or so will usually suffice. 

Fig. ;', ~hows the connections when using two 
tubf1:s in push-pull as the final stage. In both 
<:•,1,sc::; the positive hip;h voltage is fed in at the 
ct·ntcr of the plate tank inductance and the usual 
r.f. by-pass condenser is connected there. This 
places the eenter of the tank coil at ground poten-

tia[ with respect. to the r.f., both ends of the coil 
being "hot." 

ln all diagrams the H,nt.Pnna blonking condens
r,rfl have a capadty of 2000 µµfd. These fixed con
densers should have a voltage ratingwhichisi;ome, ... 
what higher than the plate voltage 11Red on the 
output stage. This is advised for scvf'ral reasons. 
,\s a rule the negative hip;h voltage is grounded: 
therefore, if the transmission line :,;hould become 
grounded or the insulation of the ll.Iltenna system 
fail, condensers having a low voltage rating would 
invariably blow :1nd thus short the d.c. power 
1:11.1pply. The use of the condenser is not only ri 
safeguard to t,he Atation equipment hut also to 
life, because if the eom-!cn~fl•s WPl'C omitted, any-

L 

~~-•-... _-_-_-_-_-jr-J_3,-tf.-. o_f_L ___ oO:)Q,o 

Ta Se/; . 

CORRECT METHOD 
FIG.7 

one eoming in contact with tho tmn::;mission line 
or antenna would probably recPiw• the plate 
voltage tU;ed on the last, stage, throup;h his body 
to ground. On high powf'r installation; this might 
.reHult in very Revere ,;hock or even death. By 
uHing the condensers, r.f. only exists on the trans
mission line while th<> tram;mittcr j,4 operating. 
This is not a.~ dangerous as the high-voltage di
rect ,·urrent 11:-:r-d at ~omc ><tation,;. The us•• of 
the 1:onpling <c"umfonsens is tiHpeeiaH:v recom
mended to amateurs who liw in apartment build
ing,;, where the transmission line as a rule must 
take a long eirc:uitous path to reach the roof 
where the antenna is locat.ctl. 

Fig. ,! illustrates the method of connecting this 
type nf fonder to tfo, output of a transmitter 
when it is impossible to Mrange the plate tank 
eircnit to give the rr·quired balance. The feeder 
tank circuit will be Himihr in eun:;truction to thf' 
usuru transmitter tank c:ireuit . .As with the other 
arrangements, the clips ari, adjusted Hymmetri
<'allv on nithcr side of the inductance center until 
the 'maximum power is br-ing transmitted to tlw 
antenna. This will occlll', of <'UUrse, when the im
pedll.Ilce n.cross the feeder input is equal to thn 
surge impcdane,:, of th,:, tram,rnis8ion line. 

Al:! stated beforl', be:,t, r<•sults will hf' obtained 
when ea(•h tube draws :m ,·qual vnhw of plat<' 
eurrmt. This condition is desired particularly 
when opemting two tubP:,; eonnccted in push
pull in a radiophone transmitter. Thc arrnngc
mPnt shown in Fig. 5 will Pasily accomplish this. 
An extra filament tran:,;l'ormer (or winding) will 
be necessary. A milliammeter to mcmmrc the plate 
current of each tube c= be used or a jack can be 
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placed in each negative return circuit so that the 
,·urrent of either tube nan he read merely by in
f<erting the milliammeter plug into Pith.er ]ack. 
This will require only one plate current milliam
meter. The use of two meters is of cotrrse the 
ideal method; but the plug and jack method ean 
bE:· used to accomplish the Mme thin!!; (i.e.) bal
ance the plate current drawn by each tube. Grid 
••mTent meters also may bl' •·onnected in the grid 
dreuit as fihown in Fig. 5. This helps a great deal 
in t,he adjustment of the grid PXcitation dips 
which connect to the tank coil of the preceding 
:,stage. The Pxcitation can be adjusted until the 
grid <'ltrrent for r-ach tube is i<lPntical. 

When the grid curr<•nt haH bn•n balanced, the 

WRONG METHOD 
FIG.8 

plate voltage can be :tµplicd to the laRf-• :st.age. 
Then the antenna eoupiing dips arc adjustPd un
til an equal value of current is flowing in Paeh 
plate circuit, indicating that the load i" balanecd 
and that caeh tube i.8 carrying its Hhare of the 
load. 

For an arra11geruc11t of this sort, it is f'KRPntial 
to llSe ''matched" tubes or tub1:s wh.ieh po8sE·SB 
identical •'harac1PriRtics. If this ii-, uot done, 
trouble will be experienced in baiancing the plate 
input to 1.•ach tube, even though th1: grid excita
tion of Pach is the Harne. This arrangement iH 
usually termed a "balancPd push-pull amplifit•r '' 
aud is etSµedally recommended for use in the ClaHs 
H linear amplifier i:;tage of a 'phone trantSmitt<'r. 
It is also quite :,mi.table to use in the final t-tage 
of the better daHH of r-odc tram,mittcr. 

A •"EW l'filCAU'l'lONS 

Ct•1·tain fa!'tors must bP kf•pt in mind when de
Higning a Zeppelin or single-wire frd Hertz and 
lhe same holds true ior the doublet antenna. 
'These important factors have been pointed out 
in the discussion and it is urged that they be ad
lwred to or else the ,;ystem will not opt•rate on the 
desired frequency or fail to operate l·ntircly. 

Ai; ;;hown in Fig. (i t.hP frPdPr system should 
never follow the antenna back to the point where 
it enters the ":,;hack." It can be safdv said that 
nine out of t.Pn of the amatems expcJ'ic'.ndng diffi
<'ulty with the single-wire ff'd Hertz and '\\Titing 
into the Technical Information ~ervfoe were ll.fililg 
the general arrangm1cut shown in :Fig. 6. This is. 
not recommended under any t,ircumstance. The 

f PPdPr should run straight away from the antPnna 
for at lca8t 30 percent of one-half wavdcngth as 
~hown in .Fig. 7. From there the feeder can <:·on
tinue in any direction to the shack and transmit
t1•r. The same applies to the doublet antenna, 
and the arrangement 8hown in Fig. 8 is not 
recommended. It. is very important that the fecd
•·rs run the required distance as shown in Fig. ~). 
This i,; to prevent interference of the feeder ,,·ith 
thP radiation of the antenna, and vice wrsa. 

:Many amateurs who live in dtie8 are con
,itantly writing in saying that they arc prcs8cd 
for room to erect a half-wave Hertz antenna for 
OJH'rating on 8500 kc-., and that they desire to 
u,;c a bmt type of antenna. This is all well and 

To set 

CORRECT METHOD 
FIG. 9 

good a:; many dt.y apartment dwellers use the 
bent type and secure vPry good results. However, 
if you find it necPRMry to -employ the bent. type 
a.t your lo<"ation because of lack of room. remem
twr it is always be:,;t to stec-r dear of ;sharp angu
lar bends in the antPnna. If lwnds are absolutely 
necessary make them WPll rounded ones. How
f'Vf'l', the lwst results will be obtained if the hori
zontal part of the antenna is one straight run. 
The bent type should be used only where the space 
available doc:, not µermit the tStraight-run type. 

:Uthough this type of antenna system may be 
operated at harmonic,; of its fundamental frc-
4ue11cy with some degTee of success, its charactcr
i><tirn; are more particularly s1.Lited to operation 
at its fundamental frequency only. 

When d£•Higning a kystem of this type it is 
urged that one of the wire i:;izes that is shown bP 
m:1ed. Also llHc the i;µadng of fepdcrs, coupling, 
feeder dcarance, etc., that are eorrect for the 
desired operating frequency. 

This t?pe of antenna has lH•Pn used by a num
ber of amateur stations aud also is used with 1mc
c1•,;,; in Hl·veral commercial high-frequency com
munication system,;. 

~ Strays :1' . ~ . 
\\'9DOS sends us one of those ''Believe it or 

not" cartoons showing a century plant which 
grew 30 feet in ten weeks out in San Diego. He 
wants to know where to obtain seeds for such a 
plant. Ko do we. Any of you Californians have 
any dope on this? We want to raise some masts. 
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Vho·sVho 
il\-AMATEUR. w1IRELESS 

ALLEN H. BABCOCK LOUIS R. HUBER 

The old familiar heading reappears after many years. "\"\'bile not planned as a monthly department. 
from time t.o time ()ST wi.ll present brief sketches of some of those amongst us whose activity in 
amateur radio has made them of general interest to our reader:;. We have pleasure in presenting this 
month two members of the Board.of Directors of the A.R.R.L., and it just happens that they are the 
oldest and the youngest members of that body. Permit us: 

Allen H. Babcock, Consulting Electrical En-
1,,-ineer of the Southern Pacific Company with 
offices in San Francisco, is the Director of the 
Pacific Division of the· A.R.R.L. He was first 
elected to the League's Board in 1923 and has 
been constantly returned to that body by his 
members ever since. He lives in Berkeley, across 
the Bay from San Francisco, where he owns and 
operates WnZD. 

Mr. Babeock was born at Buffalo, N. Y., Au
gust 12, 1865. His education was received in the 
public schools of Oakland, Calif., at Phillips 
Exeter Academy, the University of California and 
Lehigh University. Helms had a long career in 
electrical engineering, commencing in 1891 with 
the Thompson-Houston Electric Co. at San 

(Concfoded on page 1'8) 

Louis R. Huber, retiring director of t.he 
League's MidwP.st Division, was born at Tipton, 
Iowa, on ,January 10, 1908, and his age is there
fore exactly that of the average of League mem
bership. 

His start in radio came at the a~c of eight, 
gathering bits of wire, a la Skeczix, while the 
telephone men were at lunch. The inevhable 
half-inch spark coil was acquired at the age of 
ten, fond parents giving the use of the barn for 
station purposes if Marconi would promise not to 
bore too manv holes in the wall. The invitation 
was accepted; the promise as inevitably broken. 
Three years later the government license.'\ were 
secured and 9DOA was nn the air with a ~'2 k.w. 
Packard and rotary, only to be displaced in 1922 

(Concluded on prl(Je 8$) 
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A New Type of Crystal Holder 
By C. \V. Klenk, W9AAU-W9ZK* 

S
OMETIME ago, when it was decided to 
adopt crystal control on t.he transmitter 
at W9ZK, difficulty was experienced in 
finding a oiuitable device to hold the 

erystal proµerly and at, the same time to allow 
dmn¢ng the crystals by the "plug-in" method. 
Nothing on the market was found to be quite 
satisfadorv. Therefore it was nece:;:;arv to devise 
a holder that would meet the r•onditions. \Vith 
the aid (•f mv dad, Dr. C. L. r,Jenk of W9AAU
W9ZK, a de;iee was evolved which was in every 
wav satisfm•t.orv. Hecause it worked out so well 
thi writer di>Rii·;,~ to pass the idea on to the ama
teur radio fm.ti>rnity. 

The holder. plugged into 1 hr mounting, .ia 
~,hown in a photograph. ,\s the mounting base 

THE CRYS1'AL JIOLl.JER .LVl.J MOUNTING RJ;-;E 

wa:; made to conform to (·ertain specifications 
peculiar t.o t,he equipment Ht W9ZK, the writer 
will not waste space or time describing it. The 
pictures 11;ive an idea of its appearance anyway. 

This mounting is ideal in that it is pol'lSible to 
H<'CUre a micrometer a<ljustment of tPnsion cm 

the erystal. Also it is possihle to adjust to allow 
an air space between the upper plate and the 
(•rystal which is ideal for shifting the frequency a 
:;light Hrnouut.1 The ,•rystal is protected from 
dust and dirt and remairn, permanently ndjusted. 
The holder is rugged enough to allow dropping, 
hut since the crystal is quite fra,gile it is not ad
visable to make a habit of this. 

One photograph shows the holder with its 
part.s disassembled. In Fig, 1 is a detailed ai;
sembly drawing showing a plan view and a cro,;s 
section of t.he elevation aH well ai; the complete 
specifications. 

• :ll48 Halliday Ave., St, Louis, Mo. 
1 F'or details uf t,bis feature i,ee ·'Q:'IY With Crystal 

Co!ltrol," (JST, September, 11130, 

The holder eomprises a bakelite base, an in
verted ·' U" bracket, two pieces of felt, two ground 
brass plates, a thumbscrew and lock nut for ad
jm;tmcnt, a piece of b,lkelite t.ubing, a hakrlite 
eover, and two C¾. R. plugs. The base is machined 
in a lathe from half-inch sheet bakelite, rounded 

1.L'' 
8 --1-r 

no. I.-·-··· DETAILS OJ<' THE (.•RY,~'l'.4.L HOLDER 
./vfattJrial tu;,ed: A. bras.,;; B a.nd C, bakdfte: D, brass: E, 

quart."" "'TYstal; F <Htd 0 1 felt; H, bo.kelite tube: I, bra.•u1 mtir.kine 
8i'Tf'W, J;.:-48 thread; J, Oe,1.eral Radio vlugs; K. bra .. ~:,j. 

and hollowed out to t:1,ke the end of the short 
piece of tubing. Thia t,ubing is cemented in 
place. Into the bot.tom of this cup is placl·d a 
piece of good quality felt cut to conform to the 
inside diameter, of the tubing. Over this felt is 
placed a diRc of brass of the same diameter, which 
has been turned out and cut to size, the top sur
face having been ground flat and smooth. On 
this brass plate is placed another piece of felt of 
the same size and quality only it has a hole cut 
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i.n the center to provide space for the quartz 
crystal. The hole should be cut slightly larger 
t,han the actual dimensions of the crystal to 
allow for sideward expansion of the felt when it 
is subject to the compressive force of the thumb
screw. Over the crystal and part of the folt is 
placed the top plate, made of brass with the 
under surface ground perfectly smooth. The top 

-

THE M()UNTTNG BASE! AND BOTH A8i>EMBLED 
,lND UNASSEMRT,ED CRYSTA.£ HOLDERS OF' 'l'HE 

1'YPE VE8<.:RIBED 

<)f the plate tapers from the edges to the center 
aud in the center a recess i::l made to take the 
tip of the thumbscrew. The bakclite cover (with 
a hole cut through the center to allow passage 
of screw shank) is then placed snugly on the 
t.op of t.he bakelite tube. The inverted ''U" 
bracket. is fastened to the base of the holder. 
The screw is placed through the threaded portion 
of the bracket and turned down until it engages 
with the recess in the top of the npper plate. 
Following this the screw is tightened .until the 
crystal is properly held in place. The lock nut 
prevents the thumbscrew from loosening and 
allowing the erystal to get.out of adjustment. 

The two G. U. plugs are fastened under the 
bakclite base. One is Mnnected directly to the 
brass br/l,Cket whicb. makes a connection to the 
upper plate. The other is eotl!leCted through 
the base by a flexible lead to the lower plate. 

The piece of felt surrounding the quartz 
plate regulates the amount of tension. Turning 
down the thumbscrew compresses the felt and 
brings the upper plate nearer to the crystal. 
Turning the screw in the opposite direction re
le&sP,s the tension on the felt and it expands, 
pushing the upper plate away from the crystal. 
By this method the desirable air space between 
t,he crystal and the upper plate can be obtained 
with very close precision. The felt placed under 
the lower plate acts as a cushion for the whole as-

sembly and also tends to keep the surfaces of the 
two plates parallel to each other. Any small 
inaecuracies as the result of grinding are com-
pensated by this means. , -

In building this type of holder extreme care 
must be taken in getting parallel surfaces on the 
upper and lower plates. Accurate machining and 
then careful grinding are absolutely essential in 
securing the desired results. The two plates may 
be ground by hand, rubbing the.m together and 
using fine valve grinding compound as a grinding 
medium. After t,he grinding is completed the 
plates are polished with jeweler's rouge. Then 
each part of the holder must be deaned thor
oughly to remove all traces of grease and moisture, 
especially from the surfaces of the ground plate11. 
1t is advisable also to clean the felt pads thor
oughly. A very conv('nient cleaner is carbon 
tetrachloride, commerciallv known as "Car
hona." It is a non-combt~stible, quick drying 
liquid which can be obtained in nearly all drug 
stores for about forty cents a pint. 

This type of holder has only one drawback; 
it does not readily lend it.self for use in a ther
mostatic oven which is used to keep the crystal 
at. a constant temperature. Unless the frequency 
is close to a band limit, however, fifteen to twenty 
degrees variation in temperature do.es not cause 
a serious change i.n the frequeney at which the 
crystal vi.brates, at least, as measured by the 
change in dial setting on the average short-wave 
receiver.~ The advantages of this mounting are 
80 numerous as to over('ome this one small draw
b:wk. However, we nre working on n crystal 
holder for use in n eom,tant temperature oven 
and as soon as we have successfully completed 
it. we shall present a description of it to the ama
te1.U' fraternity. 

2 With. a ;J.'\00-kc. crystal the change in frequency may be 
as much a~ I kc. for a 1.5° C, rl1:1e In temperature. The heatirut.: 
is reduced·when the QScillator is operated at a plate voltage 
of less than 250 volt.f:t a.11d no more than sufficient excitation. 
See "Crystallizing Crystal Grinding/' f)S11, April,. 1930, 
for further informat,ion. - EorroR. 

Changes in Regulations 

1""'\HE Federal Radio Commission on Sep
!;em~~r 2~d last made tw,o am~nd°;1ents_in 
1.ts C,cneral Order.No. S4 which con tams 

the regulations· for amateur stations, as pub
lished in (!ST for May rn:m, page 16. 

The first of t.hese is of no importance, being the 
transposition of paragraphs (f) and (g) of Sec
tion L 

The other change eliminates the t,,xt of Section 
TX, providing for the routing administration of 
amateur stations bv the Radio Division of the 
Department of Con;merce, acting in the name of 
the Commission. It substitutes the following new 
text: ''These regulations shall be r,dministered in 

(Continued or, page 84) 
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The Story of WlMK 
By F. E. Handy, .A.R.R.L. Communications Manager 

Th-is art'ide i~ too tony. Had we rrrinted it as oriyi-nullu written. the .'Jlory would hnv,: ft.fled l1.renty payes in.,ier,,d of twelve. 
JVhat we mu.-':it reoNze {'$ that the it-re8,:nt lY t JI K represent-~ the t"1.t.-lmfnnb'.nn af a rl'lat'ivdy tretrtet1,d01.,.~ a.m01.mt o.f de'l.1elup
ml:"1d tJJtJTk. In the last Fri,;,,; uear:J OT :w ivtMK ha:t ponn.df'd m.1,t mil/inn,'! of W{)rrls to (l,.m,,tkUT,'1 the world mier: but Bi'.m..ulta

n,:.0·11,~ 'W•ith that acti'IYi.fy U1Me h,u: lwf'ti ('(1t1.Nnuous f';tptriment, J're,.fi1,ct1,t m1.,d.ification rmri etertdy techrt'ical r}1'oqress.. 
H1-:-01.use W J ~ti K is 'l)T()bnblu the best-kn1.,,wn amateur station 1:11, the world and ln=wwse it ha., nf.'ver lweu tltt ,'tu6ject oj a 
r/rSf'rir>ti1i~ nrtfrle i-n QHT; Wt' l.u:liev': th,:. 1n-es1;nt story to be cornp[t'f,,fu ,tu.~Ufi,-,t.l.-EDITOR. 

T HE pre,;e.nt w·.· lMK ii, rP!atiwly wdl 
known to League mPmbcrs 1~vr•rywhPre 
in view of it.H rPgular operation and 
prominent part in different A.R.R.L. 

aet.ivities. This waH not so with the modest station 
to reprei:;e11t. Headquarters which went, on thP air 
about Hix or ;;even years ago for thf' first time, 
At that time the League was loea.ted in the 
downtown busine,;;; :;eetion of Hartford at 104,5 
Main 8t.rPPt a11<l this earlv station was ~ituatcd in 
the old Traffic Departm~nt office. 

The ii.nit ~ct-up, while an r·xamplc of f'atisfac-

t -

tory deHign for the day and time, would fail to 
meet a number of the prr0 8ent,...day requir<'ments. 
Four UV-202 tubP" werr parall<'led in a Hartley 
rig. An cdge,ds1,-wound coil of r•opper strip kn or 
more inches in diameter waH m;Pd. \Vit.h th<' t.un
ing rnndenser practically ·'out" the i;et got down 
to about 77 nwters. An m.g. pmwr ,;upp!y and an 
antenna well in the dea1· W<'re thf' lwight spots in 
this arrangement. Of course t.hP frequPnc~· stabil
ity wa~ nothing like what WP Pan get in modern 
transmitters but it. H11ff\<,pd for prc~histori,· times 
·- or at, !Past no •·dtidsm was offpred. Thi~ outfit 

:!.R.R.L. l/EAD{JUARTERS STATION W1MK 
The Tt<XPiu':'f' mid an rw('uraie .~unchrmiou .. ~ di?.ct1'1.'c clock an: dir€ctly 1'.n front of thl? (ip,:rating pu1:J-itfrm, Thf- k,,y and n..ll r.nntrol 

."lu•it.che,"5 ru'rr:sxn.rµ .for juR 01wratfrm o/ tlt11 -~in.lion f1Tc J,.tst ut tlte rwht, tootlhPr w,_-th the telephone und the listen-ing mflnltor. 
~Ve.'(,'<1.lyes atP. ,tiled in tlte box at tlw Lr.ft .~o that they may be located wU!tma interr,iptina the keyinr/. The tu.,n iron,<:m,Uter::i. :~h.mtm, at 
the frft mnu be kl!Yed sitmiltanem.t.~iy in twruliny ·iriJftrtnatimi addre.~.<srd to all Lea.aue Hl,:mber~. ur they r.an. he worked. .,eparatel11. 

ThP t.p,t.a. tran.<t1ttitlP-r on /1171 oj the ta.Ne rwrtnall1111.-'ork!j on 8li'f5 kc.~ although infrrchr1ngenble t"-tY//,.~ n,re proin:ded /or opera
h·on in other lulru.i.'1. The fo.rae imkelite pan,:l which ,'1ho'wtt 1.,ip prorn.humtly in the foreytound i,'l Ow n,,-,10 mwillator-amplifier tran-s
m1tt.fT uiru.ally o-perrited Cf'1J~t£tl-writrolled mtd ca·pahlP of DOO ·matta vulp•u.t with a high ,.leoru~ of lre<JU'ft~C'JJ stability. This transmUter 
,.:, used for 'i'UVV and 14,0UU~kc. work, 

'l'lte te-~rt'{)nYitttre control bv:r lor the CT?J,'lial i!t looo.ted ou ,., ,-;/tel/ below the table just to th.e right of the new frant,mitter. The 
<J1;neral Radio prtcfo-ion frequency-meter is nt the ,xtreme right. 
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was operated by volunteer staff-member opera
tors during the noon hour each day. 

The re,ason for the esLablishment of this station 
was the growing need for collecting Hartford
b01md radiograms which must otherwise be 
mailed in from outside points. ;\.t that time :'lliOO 
kc. was comparatively new territory so there was 
wnple daylight operation on this frequency. No 
one at Headquarters was much interested in the 
DX possibilities of this makeshift equipment. so 
there ·was praetically no operation outside the 
noon-hour period. Nevertheless, this low-power 

77-mcter station got :wross to a follow ham in the 
Netherlands for at lea.8t one satisfactory euntact, 
iwfore the i«•t was dismantled - not a uad record 
for the powPr and frequency nscd, even today. 
(The experience ls wdl-rem0mbcn·d hy the writer 
Hince it was ncces,iary to 8how the Dutch QSL to 
some of the skeptics about the office.) 

When Headquarter:, mowd into larger ufflce:'! 
at 1711 Park Street in April of l\J2/i the little sd 
went along too. Howewr, it wa~ soon to l>f, ;sup
planted by a more powerful outfit u8ing two 
fifty-wat~ tube:;. This in turn wa,; replaced by a 
sinwe 250-wat.t tube with self-rectified µower 
8Upply. These transmitters WE're allotted space in 
the Circulation Dcpartmeut. The location was 
such that visitors and elerks often yielded to the 
trmptation of twisting dials, thus throwing the 
outfit out of adjustment - 01· worse, off fre
quency, although this did no damage since the 
antenna was invariably off-tune. The transmitter 
r,~eeived unintentional jolt8 and jars from the 
nearby addres8iug ma,:hincry and from handling 
of heavy bundles of <.>81",i and often went hav
wirc be;~ausc of experimentation. The operati~g 
desk was in a conference room somewhat removed 
from the transmitter. When the keying relay 
would :;tick, thP unlucky operator might fre
quently have bem sem dashing wildly arross the 
corridor, ~lamming doors and getting at the ;;,•t 
in the Circulation Department to coni:·ct the 
difficulty. 

Several volunteer operators, each keeping 
once-a-week ''tricks," kept this station on the air 
for a considerable time. Evening schedules were 
attempted in addition to the noun-day shifts. To 

as:;ist neighboring broadcast listeners who had the 
infamous Hingle-circuit reed vi-rs two ,;corn or 
more wavetraps were distributed with effective 
results and a fixed cooperative policy was cstab
li.shed. The location was ncvPrtheless impractical 
for ::1atisfactory communication work. Interfer
ence from buzzers, dial tdephones, dictaphone 
motors, street cars, a theater l'lign flasher, battery 
charging station, ;,omc bcauty-parlor violet-ray 
generating equipment, and other equally incura
ble interference sources made operating unpopu
lar and somPtimes well-nigh imposBihle. lt wa,-1 
hard for amateurs in mdio contact with Head
quarter,i to believe the interference was as had 
as indicated by the operator, but listening in 
to-day will still show a remarkably high noise 
level. 

The Board of Directors reviewed the whole 
matter of Headquarters' Station operation at its 
1927 annual med.ing, cun.sidcring the exiHting 
makeshift equipment, the unsatisfactory location 
and determining the JJolfoy to be followed. The 
Communications Manager was ordered t-0 pro
ceed with the installation of a powt·d't1I station in 
a suitable location where it might be operated 
effectively and be of genuine ser\·ice to the anm
t.eur fraternity as wdl as a credit to Headquarters. 
It is a result of thb Board order that we luJ.yc the 
line equipment and installation ihat ha.~ bN'ome 
so well known sinee it wa:; placed in operation in 
February, 1()28. 

~.H'f'IMbl"E#lt.t'E, 
itf,..HrcfAf'l\11..v-

Several possible locations were examined aud 
rejected b..for<' a location at Brainard Field, 
Hartford's airport and one of Nr-w England's bci!t 
J:lying fidds, was <·hosen. The cxfating apparatufl 
was taken down and the inferior part:'! di:'!carded. 
Wherever posHiblc, part:; were set aside to he 
built into the new ;;tation. The bct<t quality pro
curable in all kinds of equipment was desired but 
the :;izc of th,• installation job made economy an 
important con:;ideration. A good friend of anm
teur radio who had long desired to sr•.:· a top
notch station on the air at Headquarters donated 
a substantial part of the power supply <'quip
ment, the thrct.H1nit Esco motor-generator that 
ha:, given such a good account i.1f itself. Thia 
machine consists of a two-h.p., two-phase, 2'20-
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volt motor, a 2000-volt 750-milliampere genera
tor, and a 15-volt, exciter which furnishes both 
field current for the generator and filament cur
rent for several Type '04-A tubes. 

.A three-section telescoping wood mast with a 
ladder-like main section to facilitate climbing wa,q 
put up to tiupport the far ends of the antennas. 
The hdght of the ma;;t was made I.he maximum 
permitted by the "gliding angle" which must be 
maintained to permit lanriings without danger at 
every flying field. Two horizontal Hertz-type an
tennas were erected, both well in the 
clear, one supported at the nea.r eud 
011 a Lriek chimney and the other sup
ported al; the near end on a short 
mast on the Communications Section 
building. One antenna is a half-wave 
a."i75-kc. affair. the other a full-wave 
71.'50-kc. antenna. These frequencies 
were ,,hosen in harmonic relation, the 
:J575-kc. frequency as a "marker'' 01· 

hracon to assist radiophone amateurs in 
complying with the n,gulations and 
locating their transmissions in the :,,;;
~igned 3500-;{5.50-kc. 'phone band. Two
wire voltage (Zepp J feed is usPd to both 
antenna,i, the feeders in each case b(~ing 
a ;;ingle quarter wave-length in length. 
A i,;eparatc receiving antenna is provided 
to facilitate break-in when conditions 
permit and to eliminate the nece:;sity for 
changing antennas on the receiver. 

POWER SUPPLIES 

Within certain limits radio equipment 
(•au be accommodated to different build
ing arrangements. Once a sati8facwry 
location is found where there is room 
for ant,innas to be erected in the open 
and the noise level is low Puough to 
make good reception possible, a study 
of the physical arrangement is necessary. 
One sh,mld Reparate the transmitters 
and power supply equipment. from the 
receiving and operating location a:-1 
much ,i,s praetfoable. Remote control would 
he ideal wherr break-in operation is desired 
but since the best, of apparatus sometimes 
breaks down the transmitters and powrr snpplies 
must be within a moderate distance. In our par
ticular 11tation space considerations have almost 
<lictaterl the placement of apparatus. 

Two rooms were available for all equipment. 
Only ore had enough light and offered enough 
space for the operating position. i;o from the first 
it was ( vident that gcncrato\·s, batteries, relays 
and all messy or noisy power supply or auxiliary 
equipment :,;hould he relegated to the smaller 
baek room. This room was not large enou11;h to 
take care of the transmitterl:l, as was desired, to 
get thPm away from the receiving tuner; in addi
tion the proposed equipment for our Hl28 station 

had to be accessible so that the frequency of one 
or bot.h transmitters might be ehangcd at will, 
both from Land to hand and slightly to avoid 
interference. Thus our transmitters were placed 
on the heneh with the receiver, though with some 
trepidation in view of the power involved. 

To insure continuity of operation two different 
types of power supplies were installed, one to he 
used with each trani;mitter normally, but either 
capable of handling both sets simultaneously in 
ease of nerd .. '\lthough the photograph which 

'l'HE POWER BQUIPJfENT 
A. description lJj the apparatus i.~ contairied in the text. 

shows the power room and apparatus is not a 
n,cent one it gives a good idea of the equipment. 
Above a cabinet for supplies is the charging panel 
for the batteries which operate the receiver, 
monitor, and 8everal different six-volt relays. 
The light radio-type i:itorage eells have beer) 
replaced by husky banks of \Villard stationary
type glass-encased eells which stand up better in 
heavy-duty service. Cabinet, eharging panel, and 
high voltage generator are supported on a heavy 
steel frame. The rotating ma<'hinery is supported 
on cork to absorb vibration, and is mounted well 
above the high-water mark reached by our last 
New England flood. At the left is the swit,-.h which 
throws 220 volts on the driving motor for the 
high-voltage machine when actuated by the six
volt relay mounted in the same box. The large 
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mdal box mounted on the wall is of )/,/' steel. 
This cabinet is full of high and low voltage fuses, 
switches, l:lix-volt relays, kf'Jfog filter,;, center
t.apped resistor;; and numerous other auxiliaries 
indicated in the power r<upply diagram, in addi
tion to its main purpose, which is to hou~e the' 
ffif:'rcury-arc rectifier, all its auxiliary keep-alive 
1:ircuit equipment, the '' bleeder'' r(•sistance :uid 
several component parts of the filter system. 

cttlty in the use of mercury-arc rectifiers to ariHP 
from the '' ha~h" set up by inductive kir•k,i due to 
thr interruption of the current in kecp-alfre dr
cu.its whirh makes re,wption impossible unlcSH the 
arc and transmittrr arc Rome distance away. At 
WlMK there i~ norH• of this trouble since the arc 
iH 100,;;, ;;hidded in the gronnded iron cabin<'t, 
anrl cvrn the eontrol lead~ rnn through about 
,;ixty feet of eondui.t, also gronnded. It i,; imposHi-

FIG. J, - POWER SUPPLIES AND Cm.'TROl, EQUIPMENT 
Ti--"' Filament fransjormer fnr ·n4-44 's 
:f2 - 1-kw, trans.former 1l'ith tapped .•wt•muln.ry f1Jr 

n!(IUlahnu vrinwry 1mltage ,n;. hiah-vl)lfaqe 
tran.~former.~ 

T1, ----.. :~-k1l.\ transJQrtnP1·, 110-2200 11olts 
Ts - ~ Filament transformer,· for '7'2',"! 
Tti - liffep-,:zfrr:e lransfQrmPT, t,Pt·onrlrtr]J 1wlta,gc ao, 

r.-e-nler-tapped 
L1 - SO-henr11 choke 
L"t. --- i·folP,n.,n·id for tip]Jin(/ arr
l..a - Kl"':,.p-a.litJP, ('hnkr,, 5 henrylf 
J.4;-K(!:'[Jinq thoke, 1:t hn,ry., 
C,-.~-µfd. 
C, --- J-µ/d. 
Ci-s - 2-µ,lrl. each 

During 1929 a pair of Type '72 rcctifiC'r tubes 
were added and used for a time. TheRe could be 
used interchangeably with the mercury-arc rPcti
fier equipment and offer ePrtain advantages in 
ncatnes;;, quietness in operation and compactness, 
but it became apparent that once the initial in
vestment in accl'Hsory equipment for the mer
cury-arc circuit had been made, replacemrnt of 
the Tnngars in the keep-aii ve eireuit and of the 
arc itself could be made at a lower eost. Because 
of this operating CPonomy the original are
rectifier equipment is still in use. 

Many amateurs have found a common diffi-

C·; 2-µ.fd., JOO(J.4,nlt r,1rulrn..t:ter 
ill - Gr:!Htrator field rhnu,tnt 
1(1 -~ Ft'.la,ment rhe,:,stat for '04-...4. 'a 
R,~ - CE"nter•tap res:istor 1 ,;,·,~ ohm.;;. 
Ut --· 201)0 nh m.~ 
R!! -·· ;;?0 ohm.-<, miju:~tablP. 1,y clip 
1(5 -· 1 li-olmi rh~o.~tat 
.:\1 -- 0-4 amp. ffJ'. 11mm.Fter 
B1 - 8tartina rPlnU ,io-r generator 
B•r -··· Linl! rrlriu for po·11.•er tran.-J_,·onnMt 
B~ - filne refoy .for ke~p-alire !rr,r,./;(/ormPT or •;-.; 

filamerit !rans/1>-rnur 
B4, B6 --·- K eyina relay and sv(trt 
Br.-· ."~folenoirl, relay fo-r arc-ittttrtinq merl,nni.lfm 

!,Ir to tf'll hv the reeeiver if the are i;, running -
unless you rirt'Hs thr key. ··· 

Individual capacity units in th" filter Rystcm 
can be removed by operating the "di~conned '' 
,mitches that are in scrfos with Paeh eondcns,·r. 
On occa8iuns whm there hav<' heen troubles in the 
filter system this has made it possible to rrmove 
quickly the def<'ctive nnit without auy great delay 
in normal operating sehedules. ALI Pquipment in 
a station like WlMK gets ,wvere ;;Prdee and 
must be rated for continuous oprration. \Ye 
prefer to service the equipment and lo<'atr trou
bles outside of operating hours and have thercforr 
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installed plenty of fuses and "disconnect" 
switches for the isolation and ready location of 
trouble which is always sure to crop up sooner or 
later where many 'circuits and parts must function 
simultaneously. 

Two b0,000-ohm -14-watt resistors in i,;eries 
acros:; the '.WOO-volt filter system improve the 
regulation and protect filter condensers from 
ripples and transients, at t.he same time protect
inp; the operator from some deadly '·jolts" by 
draining the ,:•barge off the eondensers at the 
instant the h.ip;h-voltage transformers are taken 
off the line. 

Three two-inch !!onduits eontain all the wires 
connecting the power-,mpply equipment, low, 
high, aud intermediate voltages, to the appara·tns 
in the operating room. 

STATION EQUIPMENT 

The best obtainable electrical and mechanical 
construction was desired in the transmitter for the 
new station made po:,sible by the Board's action. 
The main unit must he capable of working in 
different amateur bands; it must me;:-t cer.tain 
further :;peeificationF<, as must also the 1:,eeond 
transmitter or auxiliary, although the require
ments for this W!c'rC ea~ier to meet. 

The t,,p.t.g. trans
mitter :,;hown in the 
photograph, using 
t,woType'04-A tubes, 
was obt.ained as the 
best answer to the first 
problem. This i;et, is 
1ext.rPmelv flexible and 
with a little 1,xperi
encc anv amateur can 
cbang~ frequency 
from band to band 
quickly and easily 
once the proper :set-
tings have been de-

RFC 

+noo 

RFC 

When this t.p.t.g. transmitter was first placed 
in operation at Headquarters one unusual trouble 
was noted. Good re1,mlts were obtained Pxcept 
that at 3575 kc. after the first few dots and 
<lashes had been transmitted the uote became a 
perfect ,5()()-cyde modulated affair. Everything 
was overhauled from power supply to filament by
pass condensers, without re:;ult. The transmitter 
was suspended on cushioned i;hock absorbers -
tstill no reRult. Finally, in desperation, after some 
w,~·ks of looking for the ''perfect d.c." it was 
found that insertion of rubber ;;trips betwePn 
f•aeh turn of both the plate and grid coils effected 
an absolute cure. Some wooden clamps were pro
cured and provide the permanent remedy to this 
day. Apparently the interaction of the fields of 
the plate and grid coils was i;ufficient to start a 
mechanical vibration, which ommrred only with 
the multi-turn coils used for the 3.57fi-kc. fre
quency. Of course this would never have been 
noticed with a modulated power supply. For a 
:;simple difficulty it occasioned quite a lot of frantic 
t.rouble-8hooting! 

An auxiliary ... transmitter, a simple High-C 
Hartley circuit using one Type '04-A, was con-
1;tructed and placed permanently on 7150 kc. for 
use mainly during simultaneous transmissions of 

7 
uv. ~-Hv. 

general information 
for members. 

A completely re
built re<•.eivcr was 
installed at the new 
:,;tatfon and served for 
most of 1928 opera
tfon. It was partially 
hut not, completely 
Hhfolded. A;; one visi
tor t.a.etfully put it, 
'' t.he r.f. from the 
transmitter didn't do 
it any good." But 
though the tube life 
may have been short, ter mined. Rugged

ness in construction 
insures long useful 
life. Electrically self
eontrolled. the circuit 
(shown in Fig. :! ) is 
Vf'l"Y simple as well 
as immune from most 
of the troubles which 
may be expected with 
a multi-stage t.ran,;

FIG. i'J .... _ 7'HE 500-WA.TT TUNED-<H!JD 
7'RANS,lfl'l'1'Bll 

TUNED-PLATE the :,;en~itivity was 
good and many suc

in.,ide ce~sful contacts were 
put through with its 

Ci - ;;jf,O-µ.µ.Jd. tran.~mittin11 
c1Jndeni;t:r 

e, .. - 1!80 µµJd. 
Ca - .UO:J 1,/d. 
C, -- .too µ.µJd. 
C• -.. - JOO µµfd. 
C, - .280 µµfd. 
C, - .li8 µ.fd. 
/,;1 -- JU tu.rns uj ;; / 16" «:opp er 

mitter. Such a set is ideal for quick frequency 
changing, break-in operation, etc. Equipped with 
adapters for Type '52 tubes it (•an be made to 
work at 14 me. The limitations of '04-A's make 
it desirable not to attempt operation on fre
quendes higher than 7 me., since the circuit will 
become unstable in the vicinity of 14 me. unleSl:l 
special precautions arc observed, aud in any case 
tube life may be ~hortened. 

tubing S~/4'" 
cliameter 

],j-J2turnsforJ500kc. 
7 11 11 ~ '1000 kc. 

Lo -- 11 turns fur ;:JfJUO kc. 
,) " ·• i'000 kc. 

R1-WOOohms 
RJi1() ...... ~ Uo,dio Jreque·ncy 

chokes 

use. 
A GenPral Radio 

Precision Wavemeter 
was added to other 
P.quipment as a prac
tical necessity for 

keeping the station on frequency. 

PROURESS 

In any station the best of equipment will wear 
out or become obsolete. Modern stations v.ill re
main modern only if those behind the ~tation 
t'Xert themselves. The history of t,his station, like 
that of most every really worthwhile amateur 
i,tation, is a story of continuous improvements. 
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In most amateur stations it is a BiinplP matter 
to shut down to rebuild or PXpPriml'nt. Not f'O 

with \YI l\IK. Th<> station has v,:,ry drfinite rl'
,;ponsibilities to thr membership and every 
effort has been made to make operation ever~
schcdulcd night go off just as per ,;ehPdulc -
with a few extra nights of operating thrown in for 
good measure. At the same time constructional 
projects have not been nl'glcctcd by any mcant-l. 

E'IG. 3, - ll'IMK RECEirER 
C,-1 p/d. U2 - 8 1,.,hrn.'f 

tion. It b completely shielded and all pow<'r 
,;upply leads are by-pa,;sed, whfrh results in very 
low r.f. pick-up from the pow1'rful tramimittcrs 
whi<'h are adjacent. A noticeable improv!'mcnt in 
tube life, and more important, a reduction in 
noise level, resulted from the installation of the 
new rl'ceivr,r. As showu in the diagram, trans
formcr-eouplcd audio amplification is available, 
or "peaked" amplification to improv!' selecthity 

{\ - .(Kili µfd. 
0-a - Beat~nulr c-unde.n,'-fe-r - two •plate 1njrlqet 
Co ---·· Rebuilt conden:'(er havinq two stator Bt:C.-

R:J - 30-ohm rhetJf!.lat 
R • - 6 mer1ohm.~ 

is prodded at the throw 
of a switrh. Three 1000-
t.urn honcvcombs tuned 
with a .01-µfd. pap!'r 
condenser arr plugged 
in perman<'ntly, or may 
hP rcplaC'ed by the pri
marv of 712transformcrs 
or other pl'ak-producin11: 
combination;; if desired. 
A stage of '22 untuncd 
r. f. amplification prc
eedes the detrctor and 
r<'centl.v this has h<'cn 
made into a tuned radio
frcqueney flt.aw', apprc
eiably hoo;;ting the i;ig
nal level. An ample num
ber of coils is providrd 
for all the amateur and 
expedition bands, and a 
plug-in midget condenser 
can be plar•cd across t.hc 
.n•gular two-,wdion band
spread condenser to boo~t 
coil ranges to almost any 
frequency that may be 
r,•quircd. Possibly an 

Rr, - 100,000-ohm. vari.ablP rf','qi..'<tor 
ti,0,1,,.'f adjusted far band spreadiria 

C, - 100 µp/d. 
R1, - li00,000-ohm '' ·• 
I/, -101./.000 ohm., 

C, - .00.1! µfd. UPC -- .. - fle1:ei1wr-type r J, chol,;e 
C, _ .. J!J µfd. 
C, - ... .!Wi µfd. 
C, - 600 µµ/d. 
Ri-10,000 ohm.• 

.,yo data on r<Jr'.ls i11 qi.veri. b~cat,,•H~ theu mw~t 
be tnfldP hy the .. r.u-t-and-tru" vr1wP.:<s to rr>1..1er 
t:,uh band. \~alue.,ar~apvr11:rirrmtelu t!iesame 
a,.9, with any receiver dt:,•:ri(lnfd f nr ba n.rf_ 8JN't'{Vl inrJQ 

A listening monitor and a new receivPr wer,, 
recognized as necessities of the first water. These 
were built by the writer and by "RP" respec
tively and placed in operation in the station early 
in 1929. 

The circuits of both monitor and receivrr are 
shown. Both instruments are built in aluminum 
eabinets. The monitor consists of a detector and 
two-;;t.age amplifier, and is provided with a re
generation control. lt is in reality a rather 
eomplete receiver. lacking only an antenna 
coupling coil. External batteries are normal!~· 
eonnccted for operation of the listening monitor 
h_v the Yaxley cable-plug which is located in the 
rear center. Additional "A" and "B" dry-cell 
batteries arc fastened to an aluminum shelf inside 
the monitor with brass straps and may be used 
for operation as a 100% '·portable" monitor or 
receiver, and arc connected in the circuit by 
throwing two double-pole double-throw switches. 
A single additional tube is provided in a crystal 
oseillator circuit, and a shelf with switch-jaw 
elements makes it possible to plug .in a crystal for 
monitoring or measuring purposes. 

The new receiving set requires little explana-

a.('.-operated rcceiYer may supplant the present 
model at some future date hut other jobs loom 
ahead of that in importance. 

THE NEW TRANSMITTER 

Excellent results were obtained with both 
t.p.t.g. and auxiliary Hartley transmittcra from 
the date operation of the new WlMK com
menced. However, difficulties werP f'nco1mtcrcd 
hecause of tuhe troubles and certain limitations 
applying to any self-controlled trallilmittcrs 
made themselves felt. 

Satisfactory frequency stability has always 
been obtained on the ~1575-kc. frequency. On<' 
trouble that could not be overcome was a certain 
frequency drift that would invariably occur 
during transmission 011 t.he higher frequency 
hands because of changes in the spadng of the 
tube elements ('04-A's) with ev.,11 small tempera
ture changes. The tram;mitter, while steady and 
easy to copy, would "dimb'' gradually to a 
slightly different frequency, the change being of 
the order of several kilocycles vdth inputs 75";, 
normal, so it waH necessary for f('ceiving operators 
to re-tune slightly for the signal after an interval 
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of no transmission. Reducing plate voltage and 
current wight limit the amount of change but 
would not get amund the trouble altogether. 

Therefore it was decided that a new main unit 
for the Htation, to have excellent frequency 
stability as its goal, and lrning modern high
frequency tubes, must l,e constructed. The 
t.p.t.g. :-;et must continue to "hold down" 
3575 ke. where its performance left little to be 
desired, but a new transmitt<µ" ·Bhould bP 
added for all work in the, 7- and 14-
mc. bands where it is hardest to main
tain a station on a single chann('l. ;:,pace 
limitations made it difficult to ,;ce 
where any amount of apparatus could 

RFG 

subject to wide temperature variations the 
crystal must be protected from physical changes 
from any sourcl', and preferablv housed in- a 
mounting held at constant temp~rature to mini
mize frequency changes as much as pos~ible. A 
plug-and-jack metering ~ystem was eonsidercd 
desirable both to eliminate the neces~itv for a 
large number of meters and to make it posRible to 
quickly adjust Pach ~t,age, to locate troubles, 
defective tubes, l'tc. 

i'O a~ +ll +~O 
~S E.:,..TERNAL BATTER!H 

he installed, but it finally appeared 
that the best location for the new c 

transmitter would be in place of 1 he 
supcrcutled auxiliary unit beneath the 
operating table. A shelf u.nd drawer 
were removed to make the space avail
able and a design as compact as pos,;ible 
worked out after preliminary experi
ments to d('terminc the Le:st possible 
~d-up. While no amateur will have oc
eaHiou to duplicate the l'xact arrange
ment or eombination of equipment 
about to bie described, it is lwlieved 
that manv of the features involved c·an 
perhapi; be modified and included in 
stations of various t<lze where oHdllator FIG. ;. - TllE slIONI1'0R ,LVD CE/l'i:ffAL OSCJLL,!1TOR 
amplifier transmitters are being eon- c, -- ,1,;1, µ,µfd. 

~idered in the interest, of improved fre- C, - 7,, µµfd. 

bili. (\ ~ ,oo~; µJd. 
quency sta ty. c, .IO(i µµfd. 

The new high-power unit bad to be 1:, - ·''.0!1 µfd. 
adjusted to work from tfo· Pxisting c,,- ·"" 1tJd. 

high-voltage plate supplies, for er•ouo- ~; = ! ;/.!ohm• 
my's sake -if for no other reason. The R,--. ,!b-ol,m rheu8 tat 
oscillator must operate as a frequency 
tontrol with plate voltage as low as 
pradieable to keep temperature changes 
in the t.ube and in the crvstal itself 
( when used) to an absolute· minimum. 
A number of amplifier "t.ages and 
doubler stages to supply adequate ex
l'itatfon to the high-power f'nd in spite 
of low voltage on the comrol end must 
be incorpor:J.ted. Shielding must be used 
in low-power and intermediate stages to 
,,Jiminate undesired feed back, espedally . 

R3 - .f m~,;uhrn.;,; 
u,. - ;)0,(J()O-ohm uariablP rr.sL~tor 
Rr,- 10-ohm rheod(lt 
H6 -·- 42 uhrns 
R1--· .ta oltm..'J 
11~'0 - Rec,it•er-type r,f. chokes 
l.~1-:,;'8 t.u.rn,-t o.f No. :J.~) !t''irt:, fipa.ce wound l)tt 1J,.'.'' f,Jrm. U½" frnyth. 

u .. iiudina) 
L:t- ,j/'; t1~rns o/ No . .-30 d.s.c. un, <)ld tube lm:•se (.•J'µu.ct:-wound tn ,·ot)1·r the 

NliOO-kr., band) 
La - 8 turns (JI No. 30 d.s..c. on .~arne tube basP ;,;f' fTom L1 
11' ·- Tlte trwnit<Jr may b" ~~-1::e.d lA>Uh Typt ',q9 fYr '30 tu}ii',<.t for partab(P 11.":t\ 

'imt is (Jtdirwrily ,u.-;1!d 1dth '()J-A '.~ in the stn.tfon brr.<1U,'{f! r_,f tludr 
rurJUednt,-;H 

where the equipment must be confined in a small 
~pace. Separate power supplies for low- and high
power endson the new transmitter were desired not 
only to prevent eoupling between i;tageti through 
the power supply but to avoid unnecessary losses 
in rf'.~istors and fluctuations in plate supply 
voltage that would endanger the equipment and 
make adjustment of the low-power end unduly 
difficult ber1ausc of poor voltage regulation. lf 
and when crystal control was to be used it should 
be possible to 8hift from one crystal to another 
:.t the v.ill of the operator. Also, in a drafty room 

ln the high-power stages it, was decided to use 
Type '130 and Type '61 tubes, these tubes being a~ 
readily available aH any high-power, high-fre
quency tubes, and b('ing screen-grid '' hottles" 
the nece::;sity for neutralization might thus be 
avoided and undesired feedbacks and instability 
kept at a minimum. The problem was to plan a 
,:,ircuit layout giving adequate gain, providing the 
necessary doubling and quadrupling of frequency, 
and sufficient exdtation for both 7- and 14-mc. 
operation, all without too much difficulty in 
changing frequency. 
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Prdiminary experiments indicated that three 
Type '10 tubes might be controllcd by a 3500-kc. 
crystal and arranged in doubler-amplifier or 
doubler-doubler combinations for 7-mc. or 14-
mc. opPration. However, a single '10 tuhC' gave a 
mighty low output at 14 me. although perhap~ 
satisfaciory from the 7-mc. operating standpoint. 
It was useless to attempt to incn•aHP 14-mc. out
put by adding another '10 in parallel: this was 
tried but the inter-element capacity of the tubes, 

another Type '10 tube which may b£• oµeratcd 
either a,; a 14-mc. doubler or ai; a neutralized 
amplifier on 7 me, The output of this tube exciteg 
a push-pull amplifier using two Type '10 tubes 
which may be operated on eithl'r 7 or 14 me., 
giving :sufficient output to fully excite thr 't30 on 
either bu.nd. All the amplifiers follo~ing the 
e1·ystal tube arc neutralized, even when oµcrating 
ail doubler,;, to prev<'nt unde1,ired feedback 
between stages and to allow the transmitter to be 

COMPLETE ,1SSEMBLY OF THE NEW IJ00-W A7'T O8Cl LLATOR-AMPLIFIER 
TRANSMITTER A7' WIMK 

Five Type '10 tub,., in the aluminmncabinet ("I left) are followed by '!JO and '!ii sc.rem-qrid 
amplifyinq ,tages (,if right). 7'1,e j,wk8 to check /ilam,mt i,oltage "" well as indiridual plate 
and urid m,rrents on each lube are mounted on the pan;/ abore the .shielded cabinet. External 
C-birJ-8 batterif!s arr C(JYtnuJe.d thTQ1.J,(Jh a r-a.J:leu cable-vlu.y, 'J.lhP. 't-1>-tOT'{J-iJOtket i!! belou• the 
i,lat/orm 11.,•hil.",h r..11,.rrie., fhl', u•h-0/e <"t~Jjembly. ,.l'o the left of the 7'yµe 'b'iJ rfftffi,eriJ is the ,vedal 
filament tmn>furmn- for oil Type '10 tube., and the 'rW. tit the right is a Thordarso" 30-
hmrv choke and the jilter <.ondews,r block, One leleqra71h~•mmd,,,. t!-voU relay connect. all 
Jila:mtmt tr(it-µ;JQrmers to the 1.10-rolt source at th~' ~1mr timt a aimilar rel.au ir, the p(nrer 
$11,ppiµ room ronnecls th~ staruf-bu c:irc1.tits for the rtlf'l"CUr?J-t'a]k>r hiqh-'r.oUaqe rt<',t.ifier . . ,:i 
.~Jt?.c~md te.leoraph-.iounder relri11 fo,r,1..~ r.m thP- 6-00-l1olt fr4ns/Mrr«!T of thl! luu:-t'ultage vvwer
supply unit sh01.t•n in the left fore.{lronnd a,f tlu~ snm~ time nr,,other refoy in the pawrr room 
fl('..tuaU!JJ the £/JOO-volt equipnumt. TJ1.P J~a('/1 relay c{t the ri(Jht ia the keyir,11 relay for thi.3 
tt·,:.m$·mitter. J11,s.t ba,<:k uf the relays (m. thr saml! .sv.lJ..l,,.t~e is mounted the i!!ii/,.)OfJ-ohm 
i_:.oltnae di'(lider from tt-'hich bia,'! for blocked-grirl keui11J.J ol '60 and '61 atage3 i,1 obtained, The 
kty-thump filter n-wu altw be s.:en ,11.utt behinrl the relays. 

TJ,,.e screetl,-flNd re;c.i::Jtors for lhl! 't/0 are mounted back of the rmnel a.bore thP '(JO. On tlie 
extreme right of the a.,.,embly back of the paael are e<erem-qrid re.'list,,rs for the '6.1. The feedPr 
conden.'lt':'f:t a.re o-n. a 8kelet.on mo1.u1-t.ing in, /rant of the '61 and o1>.,cure S(.mu of the detail 
of the '(W and '61 tank cfrcti.ifif, rilao the r.f. chokes whfrh t1re moutded dfrectly at the tuhe 
te-rminals. The scre.et•..grid bu-prni~ co-ndew:MB are mounted uti.der tlw platform tn makf! thP 
l~a,l<J short a>l<i 11,t the.e bulky unit., out of the ,my, .·!bore the r,aumwz c,mplin11 Mil i,, tM 
1rwltchi1";.(J arrangemerii which m.11/..:e.'J it pu;ss-ible t-0 r.vn1i,:.ct a.r• r,J. am.mPtrr in t?ither !fide of 
the feed Une, The four-turn tn.nk c--0il of the 'at u.~ed for 14~rnr., •nwration itt shown ir, 11lace 
011, the e-..ctreme right. 

shifted from one baud to 
the other with a minimum 
of adjustments. 

Since the maximum of 
flexibilit,· is necP:-11,an· in 
a trantin:;itter which ~ust 
be :shifted rapidly from 
one frf'quency to tuwther 
and from one band to 
another to meet schedules 
(and a\'oid (,iRl\I. when 
necessary), the tuning 
condPnsers on Pach ,;tag<! 
Pxc•Ppt th,· Jast are madP 
Rufficiently large to eowr 
both 7 and 14 me., thereby 
eliminating the necessity 
for plug-in inductances. 
The crv:;tal oseillator and 
the fi,r;;t doubler are pc-r
manently tuned to :{.5 me. 
and 7 me. rPspectively. 
The only eoil ehu.nging 
neces:,ary iH in thP tank 
of the '61 11tage. The 
rwutralizing systems Pm
ployed on the low-powPr 
stages are cfosigned to per
mit wide nhanges in fre
quency without necessity 
for .readjustment of the 
neutralizing condenser,-:, 
The ,wn•en-grid tube~ in 
thP two final stages do not 
require neutralization. 
The tauk circuits an, 
Low-C on l4 me. and 
fairly High-C on 7 me. 

The ,weonddoublcr out
put tank is fed <l.c. in 
the center, locating the 

fairly high in the first place, added when the 
tubes were paralleled, effectively by-passing what 
little grid excitation could he obt,ained, After 
much eiq,erimcnting with different tube combi
nations to build up the 14-mc. energy to a value 
sufficient to fully excite the Type '60 amplifier, 
the line-up shown in the t,ransmitter diagram, 
Fig. 5, was decided upon al:l bPing the most suit
able. A Type '10 oscillator on 8575 kc. is followed 
by a 7-mc. doubler, which in turn feeds into 

voltage node at that point 
and making both ends of the tank "hot." 
This method of connection is ideal for feeding a 
Hingle-ended stage iuto a push-pull amplifier, 
because it obviates the neccssitv for inductive 
coupling bctwe<'n the stages ~~d requires rw 
additional apparatus. At the same time it also 
makes pos,;ible eai;y neutralization of the single
ended amplifier. Coupling out of the push-pull 
1:1tage into thP single Type '130, however, cannot 
be accomplished in quite oo simple a manner, 
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since a direct connection of one end of the push
pull tank to the filament of the following tube (or 
coupling at this end through a condenser) would 
place one end of the tank at ground potential with 
respect to r.f. and unbalance the arnplilier. It was 
found that the exdtation was ample with th<' grid 
connection to the 'tlO t,aken off one c-nd of the 
push-pull tank, leaving the other end of the tank 
free. The push-pull i,;t,age was highly desirable 
because in it the tube capacities arc in 
series, which eliminated the objection to 
two tubes in parallel mentioned pre
viously. 

resistor [560 volts] acts as additional bias for the 
la,;t two amplifiers. The Type '10 tubes in the 
transmitter an• not keyed, but run continuously 
during an entire period of t.ransmission. 

One other fe,1,ture of the transmitter is worthv 
of some comment. The desirability of a plug and 
jack metering ,;ystem has been mentioned previ
ously, and in order to measure plate current in 
each stage a separate jack is provided in the plate 

During the preliminary fof.Hng of the 
t,rnnsmitter after the constrnctional work 
had been finished a rather unusual,cor1di
tion made it.self 11,pparent. There was 
evidence of a strong parasitic oscillation 
in the push-pull stage which absolutely 
wrecked the frequency st.ability and 
quality of the signal. The usual remedies 
for such paraf<itics Wf're tried without 
ff'Rtilt - furthermore it wa,; impossible 
i.-0 determine the frequency of.the p11rn
,;itic, even thoughfrequencymet.erR whfrh 
would go down to three meters were 
available. The ani,wi,r wa:c; finally found 
t.o lw in t.he r.f. nhokc coils which were 
in the d.c. plate and grid leads. Evident,ly 
the two ehokes (ordinary commercial pie
wound chokes) aeted like the plate and 
1-,•Tid coils of :i tuned-plate, t.1med-grid 
tram;mitter, and a low-frequency o~eil
lat.ion wa,i; i;Pt, up. The grid aud plate 
fank coils on this stage offered practically 
no reactancc to low frequencies, with the 
rei,mlt, that there was a vigorous oscilla
tion. Removal of theplateandgrid chokes 
in the push-pull stage completely elimi
nawd this trouble. 

'l'HE LOW-POWER $1'.4.GES OF THE NEIV TRANSMITTER 
From.right to left are the .:~.;OO-k°c: t'.i.<ir:illo-tnrt 'i'OOO-kc, dmJl>le:r, ?uOO-kr, 

n>':'tltraUze<l ampli_fkt of r4,ou0-kc.-do-uMcr, nnd neutraUzed ·111i,.~h-:-J;·-all 
,unp/ifier u•orkinu cm either 7000 ()I' .14,000 kc, All tank ro./l, c,o/ Noi/4 
mfre on notched ,fnr'ms) are vlared at right anµ/es un(t r,i..'> /ar apart n..<t po.~ 
.""i"ble to elim?'.nate. ·unde.~trecl feedback.- A.!l tm'tm'.nal.i-for- p]n_t,,, ur-id an.d 
JUn,ment circuits are broy,uht <rut f.o the hhk'elile po..-nd slwtrn at t/ie._J,ap 
of the 1>/wt<Jyra,ph ,}mck of the bo:c). Bcli:fori the ffrminal board are the 
l.'t/Uter-ta,ppni re,'>i:sior:~ .for r:ru:h f11,h1:, ThP 'rf':~?'.Mor at the riuht i,'l the .10,0UO
ohm u.nit 111hich drop,'{ the o.-,f:fflator platl' t'vltage to :i!-:i'O, .Tndfridunl r.f. 
dwkP.,'i. n,mi hy-pa.i:i., rond~rtSf..'flJ are ·f.,,'H:d i11, ull plate mul gri,t liin,s lea.d.s 
11•ith the ;,xteptlot1. of the third and pu,>th-pidl stagt:·.-t, 

Orid-[F:ak 1:iio.!! iH 11snl on the m,cillntor to fl:coht nnu drr.n(Jff ,,f .feedbiu:k 
through a couurwn C-ln'a,.8 ~wttrce. A wooden ba,s11 ie t~.se.d in utch half of 
thP rnbinf'f, for mounf?'na th.e parts. Neutraheiny cm-tden8et,'t art ::-,.,1,ppurlnl 
rm, l>ra.~s anules .~c:reu•pd to the baseboard, .A. sfot ,'H.W:ed in the corul,n1s(:r 
Rhnff,q rriakc.<1 ,idJu8lrrt(:fit pms,':'i.ble lqJ ·<.t..'W ol the fJ<.ld!Jd shou:n restina on 
th"' .~-nvporls for the krmhui.l hoard. 

The keying system used with this tran,;mitter 
i,; one which departs somewhat from usual 
amateur practice, altho11gh often (•mployed in 
1,ommercial transmitters. lt is a form of "blocked
grid" keying, utilizing a voltage-divider a(,r0HS 
t.he high-voltage plate :cmpply so arranged that 
when the key is up part of the plate volt.age on the 
last, t.wo arnplifierR is applied betwecu the grids 
and filaments of the t.ubes so that t.he platP 
m1rrent on both iR reduced to zero. H is a vPry 
t;ffective form of keying, and one which gives 
complete cut-off of power output. As shown in the 
transmitter diagram, resistors to t hi' value of 
225,000 ohms are •ionneet.ed ac•roRs the 2'-'00-volt 
supply, with a t.ap hrou~t out at 75,000 ohms 
from the negative. end. The negativP k-rminal is 
connected to the po;:it.ivr; tside of the "C1" bias 
batteries, while the 75,000-ohm tap is connected 
to the filament ceutcr-t,apR of the '60 and '61. The 
key is connected directly across the 75,000-ohm 
resistor, and when dosed short~Pircuits it. When 
the key is open the drop across the 75,000-<ihm 

dreuit of each tube. If eommon filament Rupply 
had beeu used for all t.he Type ']O's in the trans
mitter these jacks would have had to he placed 
in the positive high-volta11:e lead to each tube, 
which would have meant that the jacks on the 
panel would be at a rather high d.c. potential 
above /!l'OUnd and the operator would havl' to be 
,,xtremely careful in handling the plugs. To bring 
('ach jack to ground potential, therefore, it was 
necessary to have a scp:1rate filament supply for 
,,ach tube ~o the jacks <'ould be placed in 1 he 
negative l<'adR. A ;,pecb.l tmnsformer waR !milt 
for this purpose, ernploying the core and primary 
winding of au old transformer of e;uitable power 
i·ating. Separate filament windings were put on 
this transformer for eaeh of the Type '10 tubes 
and also the Type 'tiO, the latter of course requir
in11: a higher filament voltage. An entirely separate 
transformer furnishes filament powPr io t.h,; 'f\1. 
A slight ,0 orrection of plate-current readings is 
ne,:•es~ary to take grid eurrent aud 1:1erpc•n-grid 
current into ac\'ount with this method of con
neetion. This is importaut. only on the 'tlO and '61 
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FIG. ,,--THE ('I/YSTAT,.('fiSTRnJ.UW t'· .-iND 14-MI'. TRAXSJfl1'TRH 
Li - 8 turn~ oj :; / lfr' ropflf'T' tu?.;iri{) 8~:in -insidt· dia1rfffr·r 
L.z-'1000 kt:'. fi t-U.TlM ,ti/ta•r t'Ofrptr t?ibina 8%~•·· fo.8idr Jtr1uiftu 

14,000" 4 .,. .. .. •• •. " " 
L1;-5 £t1,rns on R.E.I... 20 m.f:'/t':r tnin,nn-itting inductanre form 
L-6 fo,rriii; ,..Vo. J.; enamell;;d ·!dre ,:m R.E.L. nn:ivfus, ,_~.,if form 
L,-a .. .. .. •· " ... , .. .. 
L,-10 " 
L,-£0 " 
La-4ii for-,~ .. '>! of ,..\-o. SO d,t:. r. on 1%N form, 
L, - 1 J:fJ-lunry r.}wh· 
Lio - 30-ht:lffll r·hol:;.; 
C1, Ci - Crtrd«~ell ... _'.1,0-µ.µfd. tra.'fl,'./.1flittino {"Dmf,?h?.f'1' 

Cs·- R.E.L. 100-µµ.jd. liOOO-r-olt ctmdf"rt1'!~~ 
C.;.- Oar-dwr-/l .1,.10-µ.µfd. tran.l!mitting (i'JtUli'U-"'f"r 

Ci ... r- :L)<iO µp,fd. 11f11frzbl,;., ;~1f1Hl.-1t.irl-"N, rtrdv.£ng tJJJJf' 

(\i - J00-µ1Lfd •• fi{';:1)() ... 1_,olt Nm•frn.w·r 
Ciu -. liOO p.µfrl. 
Cu-1 pfrl. 
Cu - .00.,1 µjd. 
C'u - .00=~ µ,fd., /i(#)0.~1:<~lt rf1ti1~a 
C't< - .OVi ;if,:/. 
C't,-Pilot J .. u; mfrfJJr"t c'u.t down ,,, .-/ 1,late.;;., df:.uUe,.~p,.1effl 
C'11 - Pilot J -2,i " .. 11 
Ou -Al,>t J-l mi,1!J,t 
G,,-4 µfd, 

Cui ·- ,:J µfd. 
Cii;-1 µfd. 
Ri - l;O,OlJO okm,if 
R-J - lt),00(J ~)Jim* 
I/,-150,000 ohms 
R-1 -· J!(i()~ohm rht'o.-;;.t,1t 
R1., - lH.5-1.}ft.m rlu'O."-Uti 
R" -.9{J,0()0 ohm.'< 
Rr - 140 ohms, f.'f·rd&r .. faJ:.lJFd 
Rj ·- O(J,(J(i(i oh·n,f-; 
Ri - 2/iO oh-m.f;, en;tn--ta'J)1),-.d. 
Rrn - 1 S.O(lf) ohnilf 
Rn~- fiO<>U-h·m rJu,os.ta.t 
Rie - 10,(~'J/} ahm, 
T1 - R~•w•1)u-nd tra1i~.f..1nner -u·ith s~ipa:mte filamrnt w,:ruii·n.g,.; far all ti,-bn e,'terpt tl1.r· •in 
T1 - Th-or-dr.trsfm T-:!OliO trati~fcrrmf'.r. (}{'5-i.f')'li r:-.tlt~, /00 uui;. 
Ta - 12 volt, 170-u:,att Jlla.mnd trani;former 
Tt- rJu,N.fatfilli T-..~t}.','fi jilarnt·rJt trnn.,-fo-r,nwr fr•r 'f/Cs 
RFC1 -17.e' windillr) of .Yo. ,"'f,fJ -'s:,8J". u.•i:n: {J'fl l.f' firm 
RF'Ct. - Sifrtr-.:.'i.fi1·r.;:_l;all '1'ype. :!~" l dwk~!s 
RFU3-J!~,:j,1"' ·i.:•·indin{J (.l 1.Vo. 8£.' s .. ~.•·. f;n ~·~·' J~,rm 
RFO,.-$,-;j/F ·• .. },to . . 'tti 
A1 -· 0-,)0 d.t. miUfo,11.:m-ttf'I' 
Ai - 0-5(}() h 

Aa - O-;'t amp. ri. ,irnm.et~r (eJi,1.;nf~l) 
Y-0-15 a.c'. ~oum~ti=T 
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:;tages. where the total space current may differ 
co11Riderably from the platP current. 

Although the oscillator is designed primarily 
for crystal control, it may be made self-controlled 
hv switching over to a resonant grid coil in place 
of the crystil, thus allowing thP t"rarn;mittcr to be 
i,et on tU!Y frequency desired within the amateur 
hands. It is usually operated, however, with the 
crvstal in the circuit. 

·The following table shows the actual measured 
values of plate voltage, plate current and grid 
bia,~ 011 each of the tubes in the transmitter under 
operating conditions: 

Oscillator, Type '10. . • • . • 220 
lat doubler, Type • lO. . . . . 580 
2nd amplifier or doubler, 

J, (ma.i 

;M.5 
40 -75 

Type'lO.............. 580 GO -{t~ 
Pt111h-pullamp., Type '10 (2) 580 100 (total) -·i.l~ 
Power amp., Type '60. . . . 2200 200 -:i70 
Power arup., Type 'l\1 ..•• 2200 !380 -till 

(leak) 

The bias on the '(\l iB not. at all critical, and 
4.'i to 135 volts may be u,-cd under the operating 
conditions. \Tith higher plate l'oltage, however, 
more bias would be required. The tube hi being 
run well under its normal rating in this trans
mitter, both to prolong its life and to utilize the 
present 2200-volt power supply without adding 
1•i.--pensive equipment for higher voltages. Of the 
total bias on the Type '60 tube, 120 volts i.'J 
supplied by the H0,000-ohm leak, and the re
mainder by batteries. 

THE TEMPERATURE-CONTROL BOX 

Real frequency stability. ewn with erystal 
control, is not attained unless the erystal hi 
maintained at constant temperature. The low 
plate voltage tu;ed on the crystal tube is ad
vantagmus because the ,~rystal docs not heat 
from too-strong mechanical vibration when the 
t.ra.ruimittcr is opPrating. The remaining problem 
iH to keeµ the crystal temperature c,:i.nstant in 
;;pite of the wide variations in room temperature 
which are encountered at our location. The 
temperature-control box shown in the photograph 
is designed to take care of this fador. 

The··outsidc box, made of quarter-inch wood 
stock, is ~1% x lH~ x 14¼ inches. The inner 
aluminum box is of riveted construction and is 
large enough to contain three erystals and their 
holders on the bottom floor. Between the crvstal 
ehambcr and the heat.er;-; iR an attcmmtion iawr 
of asbestos wool 3/32" thick, aud a h" tramtlte 
box. The heaters are mounted on each face of this 
box. Eight }i-ampere Ohmspun heaters arP ust---d, 
one each on the top, bottom and ends, and two 
each on the front and back. This unit sits in the 
center of the outer box. 

Transite is necessary for nJPchanical rigidity 
of the inner hinged box shown in the photowaph, 
but asbe»tos mill board (which is poorer me
chanically, but a better heat insulator) is the 
material used in the outer-box construction. 

},;£-inch slabs ,,f Transite arc used for partitions 
and double air spaces. two in series betwePn the 
inside chamber and the outer. wall, built into the 
sides and bottom. \\ ood i;tock is used for the 
outside container and for the different supporting 
corner posts and cleats for holding the Transite 
partitions. 

Since this temperature-controlled box iH de
signed to remain connected across the 1.10-volt 
a.c. line continuously, heat insulation is impor-

. ··-:·\· '.<::·!'··•···.· ....... . . ~\ 
·. \ 

. ·--- ''1; 

THE TEMPEIUTURE-CONTROL UNIT 
.. :l spl?r.ial Pafr·lmet1 it)-,501

, C. <itl.{Jle thermometer is mounted 
,,,. the front and the Cenco bi-metallic thermo-regulator on on• 
nu/ of th, l,o;r. One of the eioht Ohm,pun heater unit,, is sh<lwn 
11w,,nterl 0,1. th, lid of the hinued inner bol', Trunk dMp 
fa:ateninqs e}ft?ctfvl!ly pttll down the cover and aeal the opening 

taut. This i:-1 the reason for using two compart
ments instead of a t-iinglc dead-air space around 
the inner chamber. Considerable savings in the 
c!Pctric light bill may be made by seemingly 
insignificant improvements in the heat-insulating 
properties of the box. For a box designed to reach 
a constant tempcrat.ure more quickly, fewer air 
chambers are required in the interior construction 
and a thinner attenuation layer is advisable to 
permit the crystal to get up to operating tem
perature in a rea,;onable length of time. 

Thr '-'o,ii·. of such a home-built box to hold three 
crystals fa approximately $30, which, of course, 
(l(ws not include labor, the principal item. The 
box is a"scmbled for the mot-it part with t-imall 
nails and screws, the cost, mentioned including 
the special "angle" thermometer (20 to 50 
drgrccs C.), the Cenco thermo-regulator, and two 
trunk clatlptl for clamping the cover down tightly 
and preventing heat leakage. 

The precision of the regulation of the bi-metal
lic type regulator is approximately plus-or-minus 
.h:-degree Centigrade under the best conditions 
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and under fair conditions a temperature control of 
plus-or-minus one degree Centigrade is obtained. 
Of ,·mirsc the inner hox maintains the crystal 
at a temperature much more constant than this, 
which is the variation which obtains in the air 
•·hamber. The crystals at WlMK arc held at 
.15° C. While the precision of the regulator it:;elf is 
not so great, as may be obtained ·with mercury
t,ype thPrmostats, the fact that, thPsH require a 
relay and an auxiliary battery (since the mercury 

HOBERT B. PARJfENTER, "RP" OF WI JfK 

column cannot handle much current) make them 
If?.'18 desirable for most amateur installations. To 
handle over :300 watts a relay is recommended for 
use with even this type of regulator, but the 
t•ontacts will handle that amount of power SUP

plied at 110 volts with just an occasional cleaning. 
Good circulation of air is essential in a tem

perature-control box to insure uniformity of 
temperature in all parts. The thermostat must be 
installed where the circulation of air is most rapid 
t.o secure best results. A .25-µfd. condenser is used 
aeross the contacts to reduce sparking, and a 
~mall pilot lamp is connected arross the contacts 
to :,;how that the devi.cc is in operation. 

OPERATION AND PERSONNEL 

The present station is operated Revera! hours 
daily (except Wednesday and Saturday) on 3575 
or il50 kc., and has been on the air regularly 
~ince February, 1928. Many hundreds of contacts 
with amateurs and members have been recorded. 
Certain periods are provided exclusively for 
schedules. General operation in other published 
periods permits ('Ommunication with the many 

who wish oc11asional contact with Headquarters 
for any rea8on. Information of general. interest, 
and timely character is addressed to A.R.R.L. 
members twice each evening of operation. Re
port.A indicate that such spedal 1ind official 
broadcasts are copied by a large "audience.'' 
The traffic records of the station speak for thcm
selvp,s as well as the performance in such special 
communication problems as the eoi'>pcration with 
"The Arctic Patrol" (Army Air Corps flight 
,Ta.nuary, 1930), work with WSBS, DAIV and 
other plans of lesser magnitude. 

For regular operation at WlMK ability of 
several kinds is required. The operator must 
be able to send slowly or speedily as a situation 
demands. Patience, tact, accuracy (ahovl' all), 
and initiative in building np traffic outlets 
properly distributed geographically -- aU these 
aud other qualities are needed. The kf't•ping of 
sehedules and handling of traffic must be under
stood thoroughly. The operator must be ab!<' to 
set an example in every dl'partment of operating 
procedure. The discipline of the commercial 
operator together with thl' viewpoint of the ideal 
amateur ig required. How fortunate we were in 
semtring this sort of an operator is well known. 
Robert B. Parmenter, formerly of \V9TW, 
KUTZ, W9OX-W!:i\VR (~arne to Hartford in 
February of l\J28 just as the installation wa:< 
reeeivinll: the finishing touches. "RP" as he is 
familiariy knmvn, has kept WlMK on the air 
ever fiince. Other operators viRiting the t4ation 
~it in for a twirl at the, dials occasionallv. Mem
bers of the Headquarters staff may be rE·cogniz<·d 
when they operate by their pPrsonal "sines" 
which are listed in every issue of ()ST. In times of 
emergency which require that the >1tation be on 
the air continually EV, AH and FH will usually 
be fo11nd to b,c; the m('mbers doing volunteer 
dutv behind the kf:'v. 

(lur Hea<lquartei·:;' Station often has to ac
ernmt for itself on extremely Rhort notice. Since 
equipment has certain definite limitations, the 
faPilities have sometimes hePn ovPrloarkd bv 
overlapping operating programs didated by 
eircum:;tance>:! of the moment. Suffice to ;,av that 
the sta.tion must cater to many different types of 
operating activities dedicated to the interest of 
League members. The many ,whcdulcs and 
obligations of t.he F<tation make operating at 
WlMK a real job. 

.Much could be said about operating practices, 
observation of trespassers in 1111d out of our 
bands, policy of aeknowlf:'dging every QSL, 
adherence of different stations we schedule to the 
given frequency and· time, transmission condi
tions in different bands and seasons, and like 
subjects, but these things make another story. 
Our present purpose has been simply to record 
the work of the station and to touch on the 
various parts of the equipment in a general 
way. 
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Standard Frequency News and Schedules 
WlXP, W9XAN and W6XK in Regular Operation-Special Calls 

Assigned to S. F. Stations 

T HE early morning hours of November 
first, with but a few DX hounds as 
witnesse;;, saw the cumpleti0n of the 
A.H.R.L. Standard Freauencv Svs

tem's organization program. Right on the· tick· of 
4:00 a.m., P.S.T., the new West Coast stat.ion, 
W6XK, opened up ·with its first scheduled trans
mission. We knew that Harold Peerv and his 
assistants had made a good job of it b~euuse the 
signals rolled in a good QSA 5 here in Hartford, 
with a good d.c. note and right on frequPncy. 

A special cull for the standard frequency trans
missions had been assigned to the El!);in station. 
It is W9XAN. The Round Hill station will con
t.inue to sign WlXP. The description of the 
standard frequency equipment at the lutte1· 
station, which was tentat.ively scheduled for this 
issue of Q8T, will appear in the ,January issue 
instead. The article is by Howard Chinn and is 
packed with information on frequency measw-e
ment and the method of transmitting standard 
frequency signals as well as a wealth of construc
tional data <m frequenc.v standards, multi-vi
brators and other equipment. 

The three stations are on for all scheduled 
transmissions. Unfavorable conditions and skip
distance effects will account for failure to heur 
transmissions on some frequencies at certain dis
tances and must be taken into account. QRM 
continues to be a serious handicap and many 
amateurs have suggested that those amateur 
stations operating on the frequencies used dw-ing 
a standard frequency transmission stand by while 
their frequency is being transmitted. This would 
require only an eight-minute '•QRX" and would 
mean a lot to the fellows who are trying to use the 
s.f. signals. Let's have a little more eoi:\peration 
and a reduction in QRM. 

Here are the schedules for December and 
,January. The schedules for December are the 
same as published in November QST with the 
exception that W9XAN's Schedule RX on 
December 6 has been eliminated. This earlv 
morning schedule will be transmitted once every 
four weeks by W6XK, however. 

DATES OF TRANSMISSION 

Date 8dtedu.le Statioa 
Dec. 5, Friday BB W6XK 

B WlXP 
A W9XAN 

Dec. 7, Sunday BB W9XAN 
C W6XK 

Dec. 12, Friday C W6XK 
Dec. 14, Sunday C WlXP 
Dec. 19, J.'riday A WlXP 

B W9XAN 
B W6XK 

Dee. ::!tl, Friday BB WlXP 
B W9XAN 
A W6XK 

Dec. 27, Saturday BX W6XK 
Dec. 28. Sunday C WSXAN 
,Jan. 2, E'riday BB W6XK 

B WIXP 
A W9XAN 

,Ian. 4, Sunday BB W9XAN 
C ., W6XK 

,Jan. ll, Friday C W6XK 
,Ian. 11. Sunday C WlXP 
,Ian. 16, Friday A WlXP 

B W9XAN 
B W6XK 

,Tan. ~a, Friday BB WlXP 
B W9XAN 
A W6XK 

.Jan. 24,, Saturday BX W6XK 

.fan, ::!5, 8unday C W9XAN 
,Jan. ;10, Friday BB W6XK 

B WlXP 
A W9XAN 

STANDARD FREQUENCY SCHEDULES 
!?Ml.tau Bve.rdn(l,-t 

Schedule and J.'requerwu 
1'ime 
(p.111.) ,t B 

kr-. A;,. 
8:00 :1500 7000 
S:08 3550 7100 
8:16 :1600 7:!00 
8:24 :l700 7300 
8:32 8:800 
8:40 :l(l()() 
8:48 4000 

f'ri.dau anti S1tnda,y Afternoon., 
Sd1.P.rlule anrl fi'rrquerv:y 

TimP. 
(p.m.l BB (' 

k,7. kc. 
4:00 7000 14,00() 
4:08 7100 14,100 
4:16 7:!00 14.200 
4:i-1 7300 14.300 
4:82 14,400 

8aturdau Morning.~ 
;')chedule. and Frequency 

'l'i.m,c 
(a.tn.) BX 

""· •l:00 7000 
4:08 7100 
4:16 7200 
•l:24 7:J00 

The time specified in the schedules is local 
standard time at the transmitting station. WlXP 
uses Eastern Standard Time, W9XAN, Central 
Standard Time, and W6XK, Pacific Standard 
Time. Schedule BB transmitted by WIXP is 
intended particularly for .European amateurs and 
starts at :HOO G.C.T. Schedule BX is trans
mitted especially for l!,mateurs in Oce,ania and 
the Far East. It is transmitted starting at. 1200 
G.C.T. by W6XK. Reports on these speeial 
schedules are particularly desired, not only from 
overseas hams but from those in the Americas 
also. 

Although the frequencies of the transmitting 
stations are not guaranteed as to accurac:v, every 
effort is made to keep to within O.Gl % of the an
nounced frequencies. The frequency standards 
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are calibrated against the National Frequency 
Standard. Frequent checks on the transmissions 
are made by laboratories equipped with accurate 
frequency standards and the transmissions are 
also checked by the U. S. Department of Com
merce monitoring stations. 

TRANSMITTING PROCEDURE 

The time allotted to each transmission is 8 
minutes, divided as follows: 

2 minutes - QST QST QST de (station call 
letters). 

a minutes --- Characteristic letter of station, 
interrupted by call letters and statement of 
frequency. Characteristic let.ter of WlXP is 
''G, '' of W9X:\N is '' D," and of W6XK is "F." 

I minute - Statement uf frequency in kilo
cycles and announcement of next frequency. 

2 minutes -Time allowed to change to next 
frequency. 

THE TRANSMITTING S'rATIONS 

WlXP: Massachusetts Institute of Technol
ogy, Round Hill Research, South Dartmouth, 
Mass., Howard A. Chinn in charge. 

W9:X.A.N: Elgin Observatory, Elgin National 
Watch Company, Elgin, Ill., Frank D. Urie in 
charge. 

W6XK: Don Lee Broadcasting System, Los 
Angeles, Calif., Harold Peery in charge. 

Do not forget to QSL the transmissions. All 
reports should be sent to the A.R.R.L. Standard 
Frequency System, Hartford, Conn. A record will 
be made at Headquarters and the report will be 
then forwarded to the proper station. S. F. report 
blanks can be obtained from Headquarters, free 
and postpaid, upon request. 

(,!RX for Standard .Frequency Transmissions. 
-J.J.L. 

Corrections 
An error in the diagram of W7GP's receiver on 

p. 47 of the October issue put 45 volts on the fila-

+1311 

ment of the peaked audio tube, with the result 
that there was no screen-grid voltage on the two 
Type '22's in the set or plate voltage on the last 

audio amplifier. The corrected diagram appears 
herewith. 

In the description of the new Ward Leonard 
plaque resistors on p. 40 of Now.mber QS'l', sub
stitute the word "possible'' for "impossible" in 
t,he third line above the photograph. 

The Jeft~hand term of the equation in footnote 
3 on page 28, November QST, should have been 
(:?1rf)2 instead of (2f)2• 

In the article on "Volume Level Indicators," 
November ()8'1', the circuit diagrams of Fig. 2 
and Fig. 5 should be transposed. This will be 
immediately apparent to anyone familiar with 
the Modulometer. 

The author has since written us that 1t might 
be bet.ier to use a volume-indicator coupling 
transformer of higher primary impedance than 
500 ohms in Figs. 4 and ti, since a low-impedance 
primary will absorb too much power from the 
eircuit. An ordinary audio transformer ·with the 
primary connected to the output of the speech 
amplifier should work well and draw negligible 
power. 

~ Strays :'I\ . ~ . 
The name " Pyrex" is applied to several 

varieties of glass made by the Corning Glass 
\\~orks, chief of which are the ''chemical-resistant 
glass" and ''electrical-resistant glass.'' In order 
to avoid clumsy wording, ''Pyrex,. will be used in 
QS.'1.' to refer only to the electrical-resistant glaSB 
unless otherwise stated. 

Louis S. Miller, Brockton, Mass., and WlASZ, 
Pawtucket, R. l., have both written us suggesting 
that the insulating plugs on Ford transmission 
covers make excellent stand-off or lead-in in
sulators. The sprinl!; should be removed and a bolt 
inserted throu11:h the hole after the fashion of 
G.R. insulators. 

A tip for the fellows who are too 
much inclined to "nerve sending" 
with the finger tips and who tire 
out trying to send a continuous 
message of any length: Try oper
a ting with the nails and knuckles 
of the first two fingers lying on top 
of the key with the thumb corning 
up under the edge of the flange to 
aid in making eharacters. The 
bent-over knuckles form a natural 
spring which rela.-..es easily after 
each pressure, with the result that 
there is less stuttering and balling
up of characters, and a long mes

sage is easier to send even at a good dip. There 
is no effort of hanging onto the key all the time. 

-W9.l?O 
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Experimenters' Section 
Converting the Four-Tube Receiver to 

A.C. Operation 

Ry w. K. Mcculla, W9AE-W9BTU* 

IT WOULD appear from the number of photo
graphs in QST and from the persona.I ex
perienee of the author, that there are many 

- of Hull's four t.uhe plug-in coil and con
denser receivers in operation among the gang.1 

The following is a brief description of one of 
these receivers which has been succP.~sfullv con
verted to a.c. operation, making use or" plate 

-1.s +90 +ISO 
., 

··..Z +4, 

two plates spaced approximately %; inch apart. 
The purpose of thi,;; condenser is to vary the beat 
note on a received signal without touching the 
main tuning control of the receiver. 

The condenser C4, normally a grid condenser, in 
t.hi'l particular circuit merely acts as a blocking 
condenser. Grid bias for the detector tube is 
supplied hy a small 22Jii-volt ''C" battery 
mounted in the set. The positive was connected 
to the ground, negative connected to the grid 
through a Hammarlund r:idio-frequency choke. 

The regeneration is ('Ontrolled by a 200,000-

0 
+li:JO 

PTG. 1 
T.Jt - .Antenna r..t;iils ·wm.t.wl o-n olrl f.tt6+: b1JJ.:€' ('~-.<J,)-tµ_fd. 

/J._;oo kc.~ /10 turn .. , 1.Vo. 81) 8,11.(:, u..·i.re 
";''()l)(J kc.~ 80 tttrn~ 1\"o. ao -':-1.8,C. wire 

14,000 kc. - 1:-J tnrns 1.Vo. 30 .~.s.c. u•fre 
l4, La-.. S'am.e spedfic.ation-'t a1t in oriqinal M't 
L, -- Ford coil secondary without ror,: 
C,-1 µfd. 

Cfl' •- .Ul,:; mtdio tm1inu condenser 
C, - .<J06 µf,t. 
Ut --200~000-ohm variable resistor 
fl-~ - /.00,000-ohm potentiometer 
U" - 'i'-5,000 ohmfl 
R, -:d 1tu1aohm.s 

C1. - TnnimJ conden,ser., same .~pec(ficatirms a,'f iu ori.r;-i,nal 15ef 
(,'0 - Be,1t note conden~er rf,:,,c:_.crib~d in te.r.t 

7' ··- A.u.dio tran..-tjormer 
l!FC, - {(ecei1wr-type r.f. choke 

C, ······· .I.it µfd. UPC,-·· Hammarlund Polarized r.f. choke 

The /,P.(t-tM~ o/ the t1.tb"~'! (ire contH'r.tf:•d in parallel and s·u,111{,,-,rl frQm a t/i-volt tr11n.,'f/ormer. Heater 
r.ririna is not :sfio11,•n ir,. the ab(Jt'e dir,uram. 

rectification in the detector eirc111t. or as the 
broadcast- fraternity call it, "linear power de
tection." The circuit is shown in Fig. 1. 

In place of the 10,000-ohm resistance in the 
antenna circuit a four-prong socket was mounted 
on the sub-panel and a semi~tuned antenna induc
tance was substituted for the resistor. ''C'' hias 
for the first '21 is secured by a 1 ½-volt dry cell 
shunted by a radio-frequency by-pass condenser, 
also mounted on the sub-panel. 

In this particular receiver, no changes were 
made in the coil and tuning-condenser assembly 
with the exception that ('3 was added. This was a 
small Pilot condenser in which all plates but one 
stator and one rotor were removed and those 

* 14!'1 S. Gem:,see Street. Waukegan, Ill. 
I Described in November 1928, QST and in the Handbook. 

ohm resistor in series with the screen-grid lead to 
the detector tube. 

By means of a selector switch either a peaked 
audio system or one having a flat amplification 
characteristic is available. The optimum output 
coupling resistance for a. screen-grid detector is 
in the neighborhood of 200,000 to 250,000 ohms. 
Experimenting with this receiver, however, 
showed that the voltage amplification was not 
greatly decreased or any great amount of distor
tion introduced by the use of a lower value of 
resistance. With a tickler coil suitable for use with 
a 200,000-ohm resistor in the plate circuit of the 
detector it, was impossible to control oscillation 
with the switch on the peaked-audio system side, 
because of the smaller voltage drop through the 
choke compared to that through the resistor; 
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75,000 ohms was the most workable compromise 
and was therefore used. 

If the receiver shows a tendency to have a bad 
fringe howl it can be eliminated by changing the 
value of the resistance R4. ln this particular case 
R4 had a value of two megohms. 

The purpose of the switch in the B minus lead 
is to afford a means of taking the plate voltage off 
the tubes during transmission periods. 

It will be noticed that the cathodes of all tubes 
operate at ground potential. It is the custom in 
most broadcast receivers to supply the grid bias 

(a.) 

+ (C) 
l"IG. 2 

between the ground and the cathode, to aid in 
hum elimination. However, in this reeeiver no 
particular advantage was noticed by so doing. 

This set is operated with a.c. for the filament 
lighting and batteries to supply the plate cur
rent. Inasmuch as the total over-all drain is only 
eight milliamperes, no particular economy could 
lie anticipated from building a power supply for 
the plate current. Howew.r, should it be desirable, 
nodifficultyshould be experienced in the construc
tion of an adequate a.c. plate supply. 

.Judicious use of by-pass condensers aids in 
maintaining proper radio frequency paths. The 
lead from the condenser C4 to the tube is encased 
in a Carter screen-grid lead shield. No other 
shielding is used in the receiver. 

Because of an unusually poor location, it is 
impossible at W9AE to hear any amateur stations 
other than those within the limits of the United 
States. It might be said, however, that an audio 
frequency volume increase of about two to one 
over the previous performance of the d.c. set 
resulted from the conversion to the circuit shown. 

Some trouble was experienced with bad "bub
bling" in some of the Type '24 tubes tried. This 
noise can be cured by placing them across a 6-volt 
battery for five minutes with no plate voltage on. 

A CHOKELESS HARTLEY CIRCUIT 

"A short time ago I set for myself the problem 
of devising a short-wave transmitter which would 
not require any radio-frequency choke, and which 
would yet be more simple than the Hoffman 
balanced Colpitts or the t.p.t.g. I took a pencil 
and paper and drew all the simple sending 
circuits with which I was acquainted and tried to 
alter them so as to eliminate the radio-frequency 
choke. l soon hit upon (b), F'ig. 2, which is elec
trically the same as the ordinary Hartley circuit 
(a). However (b) still has a radio-frequency 
choke, but it is now in the grid circuit because the 
positive plate supply is connected at a point of 
zero r.f. voltage, while the grid leak cannot he 
connected at such point without splitting the coil 
as in (c). But let's look at our grid leak before 
discarding (b). Yes, it's made just like we sus
pected it was, out of a very large number of turns 
of very fine resistance wire wound on a porr,eJain 
tube. Why eannot it be used as a grid leak and 
grid r.f. choke rolled into one? There is no 11:ood 
reason why it cannot and at least one good one 
why it should be,for its high distributed resistance 
quite effectively keeps it from resonating at some 
frequencies and absorbing power. 

''A 14,000-kc. transmitter was immediately 
built to test out this idea. It used a Type '10 tube 
as an oscillator and a wire wound 10,000-ohm 
resistor which cost 25 cents at the dime store iu 
the r6le of grid choke and leak. The plate voltage 
was between 600 and 700 volts and introducing a 
plate r.f. choke did not change the plate current 
at all. A grid choke was not tried because the 
mere fact that the tiny grid leak did not burn up 
proved that it could not he carrying an appreci
able amount of r.f. 

''This circuit adjusts exactly like the standard 
Hartley circuit and requires fewer parts than any 
of the other 'chokeless' circuits with which I am 
familiar. The only precaution is to see that the 
grid leak is of a type which has inductance and to 
be sure that the grid condenser will stand the full 
plate voltage. The first layout that I built works 
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so beautifully that it is now the only transmitter 
in use at my station." 

'' ---- Hoger M, Wilson, WOAJl.J 

QSY WITH CRYSTAL CONTROL 

"Having read Mr. Boyd Phelps' artir·le on (JSY 
with crystal control in the September issue of 
(JST, I am prompted to write about the method 
in use at \Y!lCIR. There is considerable satisfac
tion in being able to QSY t.o any part of the band 
in spite of the fact that only one erystal iR in use. 

"As is well known, in grinding a <·rystal a 
condition is often met where hundreds of para8it.ic 
osdllations are i,et up on each side of the mnin 
frequency . .As an experiment the writer derided to 
try to build up the strenii;th of the1<e oscillations 
80 they could be used to excite a buffer amplifier. 

'' A eoil was placed in the grid f'ireuit of the 
<wystal stage to produce regeneration. ThiR e;ave 
t-he de,qired results, and sufficient ex1:itation waR 
obtained to swinii; the µ;rid of a buffer. The grid 
coil was then tapped at every turn, and this en
ahled the proper harmonic to be pirked up and 
amplified. Later, a variometer wni< substituted 
for the t.appcd coil, and QSY was then possible 
over the entire 3500-kc. band. 

"In shifting frequency it iR only necessary to 
turn the variometer to 11 pre-determined setting 
and bring the tank circuit into resonance, return
ing the amplifier tanks, of eourse. The entire 
operation takes but a few seconds, and the erystal 
has at no time shown a tendency to jump to any 
other frequency." 

-fi'rank lVeirlenb,ich. WUf'!R-f{_ODA 

n.c. HOUHE CURRENT f\UPPLY POI{ THE TRANS

MITTER 

".Just a line for the sake of those poor 'hams' 
who, as I, have d.c. in their homes and ean't 
afford an m.g. or dynamotor, and who would at 
least like to QSO an adjacent district instead of 
heing limited to that in which they live, 'B' bat
teries arc always possible al:! a means of getting a 
little voltage for a plate supply, but they cost 
plenty and don't last very long. 80 one must 
resort to the house current. 

"Now, it's easy enough to eonneet the plate to 
the positive and the filament center-tap to the 
negative; the problem arises in !1;Ctting sufficient 
voltage to work something more than just !orals. 
In most d.c. equipped houses this is done easily 
enough by drawing 220 volts from the line.Sounds 
impossible that 220 volts ran be drawn from a 
110-volt line, but it is done in this manner: 

''Test the plug nearest the hark of the house 
by sticking the two wires about 1 ½ inches apart 
in a potato. The one which turns the potato 
slightly green is the positive. Take this wire and 
t.est for ground (to find out which terminal of your 

line at this point is grounded) by placing the 
middle terminal of an ordinary electric-light bulb 
on a place of good ground and touch the other 
terminal with one of the wires from the socket that 
you just tested. If the bulb lights when you touch 
it with the positive terminal, for example, then it 
stands to reason that the negative terminal is 
grounded. The same procedure is gone through 
for one of the sockets in the front of the house. It 
will usually be noted that the opposite terminal 
to that in the haC'k is grounded. l ;;ay usually; 
heeause, knowing practfrally nil about house 
wiring, 1 don't know much exrept that my house 
and a couple of others that- l have tested are wired 
this wa,v. That is to Rty that if in the front the 
positive is grounded.the negative will begrounded 
in the back; or vice-versa. 

"The rest is easy. ,Just take those two un
f!;rounded terminals, one from in front, and one 
from in back, attach them to the transmitter at 
the correet pluces; and, Presto! you have 220 
where nm had before 110 volts. 

".\.n~· house line may, and prohahly will, have 
a slight eomrnutator ripple. This gives a more or 
less good r.a.c. note, and if a pure d.c. note is 
desired, a choke of about 150 or 200 turns of No. 
::!4 to :30 wire wound on an iron iwrew or some 
such will effectively eliminate the ripple. I have 
hecn using 150 turns of No. 28 wire on a l,½ 
ineh Rerew and when the transmitter is tuned 
properly I get xtal reports consistently. 

"With this riii; and the xmitter eircuit shown in 
December, 1929, ()ST l have worked all districts 
but the 6th and 7th. I hope to work them this 
winter by putting two Type '01-A's in parallel, 
instead of just the one tube. 

"ff this system of plate supply is used, it would 
be as well to get a couple of one-ampere fuses to 
put in the two line leads. Also, don't try any form 
of direct r•nupling bec·ause if the antenna is not 
perfectly insulated it is likely to form a short 
circuit between ground and one of the plate-juice 
leads. lf you use one of those trick antennas 
wherein the feeder is supposed to he H feet off 
center, couple it to the tank coil by putting a 
fixed condenser in the feeder somewhere. This 
will not affect the signal as far as decreasing QSA 
goes and may help in giving a steadier, better 
note, depending on various conditions. At any 
rate, be mighty sure your antenna does not swing 
because there is a large capacity between antenna 
and ground, caused by the fact that the normal 
opposite pole of either of ,rour plate leads is 
grounded. The least. :-;wing, therefore is very 
noticeable. To eliminate a slight swing that I got 
whenever the people in the houses opposite me 
put out clothes to dry (my antenna is attached 
to the pole there) I put one of those five-cent 
screen-door springs between the antenna and this 
pole and now have very steady sigs; even on 
Mondays!" 

--- A. F. Smith, Jr., W2BXJ 
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Some trouble can be saved in determining 
whether or not it is possible to get 220 volts from 
the house line by inspecting the service meter. 
If there are three wires coming into it, the 220 is 
available, and may be taken directly from the two 
unii;rounded terminals (on the house side of the 
meter, of eourse) o.r from :,ockets at different 
parts of the house as described above. Ninety 
volts of heavv rlutv "B" batteries in series with 
the 220 so oht,ained will make quite a respectable 
power supply for a Type '45 tube --- or two of 
them in a rig such as was described in last month's 
()ST. 

'fHREE-BAND TRANSMITTING ANTENNAS 

The problem of fitting an antenna for the three 
most popular bands into a limited space is always 
a puzzling one for the beginner, 01· for that matter 
for the advanced amateur as wi>ll. One suggestion 
was made int-he .January, 1928, issue of QST; we 
present herewith a few more from various sources. 

The first of these is explained in the following 
letter from Don L. Spender, \YI HD: 

"A new antenna system for efficient operation 
in the three principal amateur bands (:3.5, 7 and 
14 megacycles) was recently installed at WIHD. 
It is Ruitable for erection in the limited amount of 
space available to the average amateur, and 
permits quick and easy shifting from one band to 
another. It has proved to be so eminently satis
factory in operation that it was decided to set 
forth the details for the benefit of any brother 
nmateur who may be cramped for antenna space, 
as is the ease at, WlHD. · 

"The system consists of a fundamental Hertz 
antenna. of a lf',ngth suitable for operation in the 
7-mc. band. A li>ngth of 65 feet is usually about 
right. This is fed at the near end by a Hi-foot 
Zeppelin feeder. The system as it now stands is 
suitable only for operation in the 14-mc. band. 

'' By cutting into the feeder two matehed load
ing coils as shown in Fig. 3_, wound in the same 
direction, of such proportions that the feeder will 
t.une to 7 me., the antenna may be operated in 
this band with practically the same efficiency as 
the usual 7-mc. Zeppelin antenna with 25- to 
30-foot feeders. Then, by cutting out the loading 
coils, tying the feeders together and adding a 
separate wire (a so-called 'counterpoise') Jong 
enough to :illow fundamental operation in the 
:3,5-mc. band the svstem will work in the latter 
band with good efficiency. 

"The usual 7-mc. Zeppelin antenna may of 
eourse be operated, with a counterpoise, in the 
a.5 megacycle band; but the system described is 
probably more effective, because the feeder is 
only of the order of 16 feet or so in length; hence, 
when. used with a eounterpoise, the transmitter 
is eoupled at, a point much eloser to the voltage 
node than can be the case when using 25- to 85-
foot feeders. · 

"The loading coils used at WlHD are 12 turns 
each of l2 gauge wire, space-wound on 2-inch 
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hakelite tubing; the coils are wound in the same 
direction, and are set up parallel to each other a 
distance apart about equal to the spacing betwee.n 
the feeder wires. The number of turns on these 
coils was determined by reference to n thermo
ammeter placed in the center oft he antenna, with 
the transmitter operating at constant frequency 
and input in the 7-mc. band. 

·• The counterpoise used with the system here is 
55 feet long; this length may vary slightly with 
different installations." 

Southeastern Division Sections 
Consolidate 

r the suggestion of E.W. l\1ayer, K-1KD, the 
Porto Rico-Virgin Islands Section of the 

· Southeastern Division has bi'cn l'Ombincd 
with the Georgia-South Carolina-Cuba-I~le of 
Pines Section operating under SCJ\1 Alexander, 
W4RZ. The amount of activity and number of 
;;tat.ions reporting in Porto Hico and the Virgin 
L•lands was deemed immflicicnt to warrant a 
separate section. AmateurR who prrviously re
ported their aetivities to former SCl\l l\layer 
should now r,•riort. to SCM M. S. Alexander, 
\V4HZ, 47 Second Avenue, S. E., Atlanta, 
Grnrgia. 

& Strays :'e . ~ . 
A Pyrex test tube coated on outside and inside 

with tinfoil makes an ex~ellent high-voltap;e 
blocking condenser which tests OK at 3000 volts. 

-- -W6BRI 

W7II suggests using a variable resistor in series 
with the negative high-voltage and eenter-tap of 
the filament transformer for obtaining "C" bias 
for a modulator tube. A separate filament wind
ing is required for eaeh tube so supplied. When 
the ret,1stor iR used, separate "C" batteries are 
not required, but it must be kept in mind that 
bias so obtained reduces the plate voltage hy the 
amount of bias voltage, 
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Conducted by Clinton B. DeSoto 

ONE of the most important questions 
affectin. g amateur operating procedur. e 
is always one for which a comprehen
sive, definite and determinate 11nswer 

has never been secured, namely, the exaet status 
of amatew-s regulations in all the countrieB of the 
world. 

As previously reported in these columns, one of 
the resolutions passed at the Antwerp Congress 
in ,July was concerned with this prohlem. It em
bodied a request to J.A.R.U. Headquarters to 
prepare a pamphlet contnining data to be sub
mitted by various sections giving the laws gov
erning amateur radio in each country. This re
quest was referreJ to Union member-soeieties in 
Calendar No. 4, and it is ho11ed that all members 
will coiJperate to the extent of supplying copies of 
t,he amateur l'egulations existing in their respec
tive countries. 

This provides for only eighteen of the principal 
nations of the world, out of a possible total of 
seventy-odd countries wherein are located ama
teur stations. It is therefore that this present 
means is taken to request the amat,eur society of 
Pach country, colony, protectorate, or political 
land area, possessing individual regulatory codes, 
to forward to lJnion Headquarters at the earliest 
possible moment copies or translations of all 
laws affecting amateur operation. Other pertinent 
information concerned with licensing, numbers of 
active t,ransmitters, memberi-ihips, etc. will also 
be appreciated. Where no rwtive sodety is in 
existence, individual amateurs are requested to 
supply the needed information, in the interests of 

international cooperation and to further interna
tional underst,anding. 

lfartford Thne., Phot.o 
!JIRAM PK/WY MAXIM, I'RF.:SlDENT ()I,' 1'HE 
L'i.Jt.()., SENDING OU'!' T'HE SWNAD WHICH 
OP.FINED THE IV.I.A. l.9W RADIO EXHIBI7'10N A.T 

JfftLl/0 U RNB 
(Bet the Au,Str<1Uan Report 'in tkiB. ·.ts,~·ue.) 

The effort of national amateur societies at the 
present time should be directed toward securing 
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the granting of as great a percentage as possible of 
the amateur privileges as set aside by the In
ternational Radiotelegraph Convention to ama
teurs in their own countries, and at the same time 
an eye should be kept turned toward future con
ferences empowered to'alter the international code. 

The primary step toward these goals should be 
ncquainting the people of your nation, the officials 
of your government, with the value of the work 

\Vhlch brings to mind the unusual imccess en
joyed by JSew Zealand amateurs in hearing Unit
cd States stations on the a.5-mc. band, during 
the auLumn months. According to n~ports eighty 
meters has been ''hot" down at the Antipodes 
this year. 

\Ye record V'iith pleasure the issuance of nn
other \Y AC for 'phone certificate. This time it is 

to Frank R. J\i eill, 
GI5NJ, •of "Ches
terfield," White
head, Belfast, Ire
land. His is the 
fourth WAC for 
'phone extant; the 
second in the British 
Isles. 

done by amateurs. 
Let us suggest here 
that you turn once 
more to the editorial 
in the September 
issue of (J8T, and 
read it over again. 
Now is the time to 
start a program of 
international pub
licity, with ench 
society accepting 
responsibility for a 
national unit in the 
complete scheme. 
Now is the time to 
create that favor
able background, 
that intense iwm
pathy for the a~na
teur and his en

ONE OF THREE SIJIIL.4.R DISPLI rs SUB.lfITTED ai· O.HJ 
ALONG Tf'ITH THE • .J.C1'U,4.L C.-J.R[)S IN .!PPLHNG FOR HIS 

W.W CERT'IFIC.4.1'E 

One of. the many 
interestin,e; points 
brought ·out by am
ateur expericnc,e in 
eonncction with the 
study of wave prop
agation is the ap
p a r eu tl y intense 
strength of North 
American si,e;nais in 
Iraq, and the rela

deavors, those good wishes for his ultimate 
succeHs in the coming international parleys. It is 
urged that every amateur organization consider 
t,he establishment of a publicity service for its 
own country, for the purposes suggested above. 

\Ve return once more to the subject of DX 
time-tables. Have you checked over the results 
obtained thus far in the autumn season with those 
published in this department during the winter 
and spring months of last year':' Do they still 
hold good as to times, places, bands, etc.':' Prob
ably they will have changed by some noticeably 
large degree. If such is the case it is your call to 
work out a comprehensive listing of the results 
obtained at the present time, making it as detailed 
and as definite as time and opportunity permit. 
and send it along to this department. 

To show that we will do something about it. 
here's some dope on reception of \\' stations in 
New Zealand: 

From August 15 to r-.Iarch :m 
On 14 me. stations arc heard from 0100 to 0500 
On 7 me. stations are heard from 0500 to I ~U0 
(Only Pacific Coast stations heard between 0800 

to 1000) 
On 3.5 me. from 0700 to os:m 

March to August 
On 7 me. from 0730 to 0 la0 
Few Rtatious heard on other bands and at other 

times. 

ti vcly great difficulty experienced in receiving YI 
:,;lgnals on the American end of the circuit. This 
could obviously be due, in the main, to the num
lwrs of stations on this side and the rnsulting 
difficulty in hearing any foreign signals reliabl~-. 
but experience seems to point out even more at
tenuation than can thus be accounted for. 

Nevert,heless, a surprisingly large pereentage of 
LT. S. \YAC Club members have obtained their 
,\siau contact through some one of the muny 
cnterprisin:? stations located in Iraq. 

AUSTRALIAN REPORT 

B11 w. G. Sones, ntr. Pe,!. PubllC'UV, rv. [ • • {. 

Mention has been made previously of the tem
porary con('essions which Australian rtmuteurs 
have enjoyed in regard to telephone operation 
between 1715 nnd 1200 kc. (150 to 2/j() meters) 
and also for operation in the 3.5-mc. band. 

The most import.ant item of news this month is a 
further extension of the concessions until January 
:nst, 1930. The use of the baud is of course sub-· 
ject to non-interference with other services and 
there are verv definite hours of working during 
the week-en~. particularly on Sunday between 
10:30 a.m. and 12::m p.m., 3:00 and 4:30 p.m. and 
t3:00 to fi:30 p.m. being prohibited. 'The hours 
have alwavs been observed as it silent period, 
however, !.,~cause of interference with B.C.L. 's, so 
that this is not in the nature of an additional rfl
sttiction. Instead, it is regarded as a concession, 

(Oo11ti,.ued 01' ))age 64) 
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Calls Heard~J 
VE2AP, John Stadler, ,1.3B4 Wes/mount Ave., 

TVestnwnnt, P. Q., Cannda 
w4a.fk w4ahl w4abt w4aim w4ft w4lm w4kl w4pe w4pf 
w-trx w4sk w4tiv w5aak w.5ahc woaly w5alq w5azs w,5bay 
w,iani w,5bii w6pa w.5rr w5td w5uf w6afi w5aqj w6atj w6ac 
w6bcx w6bjf ·•16brv w(\bvm wtlbxv wf\efa v,ilegh w6y-,c 
w'lwi'x w7hx w7ty w'lwl w1Jadi w9aix wilbbw w9beu wHcfa 
w9bqh wHcxr w9ddq w9diw w9ddq w!lddr wHddy wlleaj 
w\lebo w9ecz w9fvw "ilfyn w9gek w9gfz pylah pylaw 
py2ab py:!ay py2az py2ba py2bk py2bm lu3de lu3dh 
iu6aj lu8dy celah x9a oa4j oa4z cxlaf cx2ak cm2jm cm2jt 
cm2sh cm2xd cm2wa cm5fc nj2pa on4dt on4fe on4gn on4jc 
f8o] fo8hs f8mrc ctlaa kir6 kfr7 g2cj g2ma g2vq g5ml g5yg 
1,'!ihp g6ut g6wt,g6xb 

IY4LY, E. R. McCarthy, 1:!.' Forest Hill Drii1e, 
iisheville, N. C. 

aelbd ac8ag anl2p ar2i? celaa <Jt>lah celwi ce.2ab ce2ao 
eeHac c:e;3bf ee:frh ee3ci ce3cr ce5aa ce7aa cebug ckv cmlby 
cm2ay ~m2jm (•m2jt cm2sh cm2xa cm2xd cm5cx em5f1 
cm5lu cm5ni cm8c,x cm8dy cm8lc cm8uf em8yb i'118rux 
emz5 cmz6 cmz7 cmz9 cmz15 crnzl6 cnu.51 cruz53 cu8mb 
eplaa cr4ad mdaf cxlfb cxlfc ,•xiab cx2ak excwk cxlap 
cx7 etlaa ct.lac ctlae ctlbx ctlby etlcw dldb et2aa ct2ac 
et4ad d4aez d4ay d4rh d4xn ear10 ear21 ear41 ear6.5 ear\16 
ear98 earl:i6 eru-187 earl4\I eari xearn eu2kbm f8aja f8aly 
f8a wx f8a w f8bl f8ct f&ia f&lh f8dz f8ef f8er f8ex f8fa f8fo 
f8fk f8fr f8fbv f8fem fSgdb f8hr f8hw f8mre f8pam f8px 
l8rm f8smi f8swa f8wrg f8zb ef8axo fm8cr fm8fiz fm8fm 
frn8ih fm8mst fq8rpz fq8hpg fqpm fqgf ftlmu fnra fnz frfk 
fzb g2bm g2cj g:!gm g2kl g2ma g2zp g,5by g5bz g5dy g5jf 
g5ky g5ml g5mo g5ms g5qw g5rg g5uq g5yg g6bd g6nt 
1,,0rd g6rb g6rr g6vp g6wt g6xb g6xq g6za g6zl haffo haf3c 
hclenm hclfg hcllc hc2,ic hc2jm hc2jo hf3ch fn5 hj5x hhla 
hh7c hby j2cb k4aa.r, k4,wf k4akv k4dk k4kd kill k4ni 
k4rf k6afd k6aff k6bla k6boe k6cdd k6dmq k6dqf k6emb 
k!iepb k6erh k6Rst k6etf k6zze k7anq k7fb k7pq kfr4 kfr5 
kdv5 kfu5 kfzt krnl kalae kalca kalee. kalcm kaldj kalhr 
lulba lule• lu2aa iu2ar lu2ca lu2dj lu2fi lu3bf lu3de lu3dh 
luafa Ju3hc lu3oa iu3pa lu4ai lu4da lu4dc lu4dq lu4bi lu4hj 
hs5a.<• lu5bi lu6a"" lu6ai lu6fo lu6sc lu7ei lu7je lu7jt lu8de 
lu8d.i lu8dt lu8dy lu8sc lu9ce lullde lulldt nj2pa nl8mrc 
nnlnicoa4a oa4e oa4j oa41oa4ooa4.poa4q oa4r oa4Bof\.4toa4z 
oh:Jna on4a.a on4au on4caa qn4dj on4dv on4eu on4ie ou4fm 
on4fp on4ft, ozi4gn on4gw on4hp on4jj 0114nm on4oz on4pj 
on4ro on4uj 0114-us on4ww on4zz x.oz7a.w pa.Oqf paOxg paOzf 
pa9a.rj pklaj pk:!aj pk:lbm pk:lbo pjld pm6a pylaa pylah 
pylal pylaw pylbh pylca pylcd pylcl pylcm pyler pyleg 
pylid pylim py2ak py2al py2ay py2ba py2bf py;lbj py2bk 
py2bk py2ek py2gs py2ic py2if py2i!!'. py~ih py2ii py2ik 
P.v8aw py3aq py3bf py3dh py7ak py8ia py2qb py2rd qqla 
rkv :rxc sm5yf splaa st2a su8rs sx5m ti:2~a ti2hv ,elap 
vela" velba helbd velbr Yelca velcc veida veldq Yeldr 
ve4ae v1•4ai ve4ar vc4at vc4ba ve4·bb ve4.bd ve4be ve4bq 
w4bu ve4bx ve4cb v~4ck ,·e4dq ve4dw vdek ve4ec ve4fk 
ve4fp ve4fx ve4gd ve4gq ve4hj ve,!hk ve4hu v"4hy ve4ie 
vc4.kl ve4po ve4rk ve4uy vc4:xb ve.5al ve,.5a.o ve.5.aw ve5b1 
ve.5bh ve5d vc,5cp ve9hj veOco ve!lsj vk2an vk.2a..x vk2cb 
1•k2cb vk2ca vk2dy vk2ek vk2go vk2hb vk2hc vk2bl vk2jj 
vk2kj vk2kk vk2lj vk:!lv vk!!nb vk:!nc vk2ns vk2ot vk2pk 
'lk2rc vk2rx vk2su vk2,vk vk2"'P vk::..~~u vk3ag vk:km 
vk3cx vk:Jdp vk:1dy vkadx vk:Jgo vk.3bk vk:lh vk3jo vk3ml 
vk3pa vk3pb vk3pm vk3pp vk:'I\\X vk3xo vk3zk vk3zx 
vk4bh vk4fj vk4ga vk4mf vk4rj vk4ok vk4uk vk4vk vk4zx 
vk4zy vk5bj vk5by vk5gr vk5hg vk5it vk5ja vk5wh vk5wr 

vk6fl vk6nk vk6sa vk6wr vk6mu vk7dx vk7dh vk7rb 
vo8ae vo8an vo8aw vo8mc vo8zx vq_2pa vs2zb vs6ah ve7al 
v•7ap v•7gj vu2zx vis v)p vy• wdde wfa wfat, w/bt "" xaf 
xda xoq x8etb x3a x5a x!Ja db ,d)d xu2uu ynlu yslap Y•lx 
yslxb zllag zllan zllao zllh z11fm zllfu zllfw zllfx zllfy 
zl2ab zl2ax zl2an zl2ac zl2b1~ z12bx zl2bz zl2gh zl2gx zl2xo 
zlaaf z!aa.i zl3aj zla"" zl3cm z14ab zl4ap zl4ax zslp za2a 
zs4m zs6d zs5u ztlj ztlr zutld zu6.n zu8k zl v 10 meters (some 
a.re probably hannonfos) wlda wlzz wlaxv w4al w4hj w4nj 
w4te w4gw w5aot w6am wt.dam w6bax w8ddk klu5 glkc 
ee2ab ct8r hjo w4mi 

lV!MNQ, .L Herrmann, .fr., o;;s Mill Ct., Wau
kegan, Ill. 

7000-kc. band 
cm5fc cm5fl cm8yb k4kd kt.bxw k6eqm k6erh k6oa hclfg 
nj2pa nnlnic ve2ca v~'4ec v,'4cu vc5cr ti2rs yalx cab cabl 
kfr6 obe 

14,000-kc band 
eelah c~,2ab ce5aa "m2jm r:m2sh cm2x_,c cm5cx cm8uf 
cm8yb cx2ak g2bm g2gf g5bj g;ibz g5hp gi5hv hclfg bc2jc 
hc2jm k4akv kikd k6erh lu9dt ,,a4c oa4j oa4l oa4q oa4t 
oa4z on4fp pylah pylaw pylid py2ax velam veldq ve2ac 
ve2ay ve4ai ve4be ve4bq ve4ha v"4hc ve4ic vk2hb vk2wj 
vk2zk vk:kx Yk:ldc vk3hm vk:ljk vk:llp vk3ok vk5gr x9a 
yolap yslx zllao zlla.s zllfr :,llfw zl2bx zl3cm zl4bo kfu5 

YE5AL, King C'avalky, .f86'8 Rlenhe'irn St., Van-
cmu!er, B. C'., Cnnwla 

14,000-kc. band 
velcw veldm ve.2ac ve2ai v":lbe ve2bh ve2ea ve3af vc3ak 
ve3s.q ve3bm ve3bq ve:lc• ve:Jet ar,l eelac ce2ab ee3ab 
ceabf cm2ah ctlaa f8fk f8da f8fx f8jf f8pa f8zx g2aj g5by 
g5wl g5ux g6qb hc2om k6cte lu3de lu:Jdh lu8en lu9dt oa4d 
oa4h oa4o oa4p oa4q on4ar on4hc py tax py lah py2qa selah 
ti2hv vk2hc vk2jw vk:lax x5" x9a xkt8ru zl2be 

7000-kc hand 
wladw wlbkf w1mk wlom w2afr w2alu w2ahi w2api w2acd 
\,·:!aql "--'2bud w2.boz w2cc w2fr w2cov w·2se w2up w2sg 
w:1aix w:lahv w:.kkl w:lcxl ,,aeb wap:t w:lys w4aik w4afs 
w4.agz w4et w4ew w4paa w41p w4gn w4rp w4rm w4rz w4.ty 
w4vk w,5aea w5aqe w5aav w5,fx ,s;5agp w5auu wfibbc w5heb 
\V.:">be.k w5bhv w5bh w5b~x w5la w5lr w5pe wilpp w,5·\'j w5rv 
w5rq w0<1i w.5rg w5,p< w5td w8ap w8av w8aq w8ayg w8amb 
w8bdl w8hcq w8bt w8bej w&bnq w8bhc wS,•qr w8dt w8cp 
w8ti w8yg w9ara w9aqs w9a.'n wllbhz w9bxk w!.lbir w9bez 
w9bwt w9bZ<, wilcvn wlleru, w\Jebd w!lelx 'i>1Jlk w9un ve2be 
be2bh veabm ve;kzkalhr kaldj k6avl k6axw k6bhl k6bra 
k6bxw k6cjs k6eeu k6de k6dud k6dmm ktleqm ktlero vklax 
vk::!ch vk2hk vk:?hc vk2hw vk2io vk2jx vk~jz ,·k2jw vk2kl 
vk2kj vk2ku vk2no vk2oj vk:!wu vk3ae vk:lax vk:Jbk vk3go 
vk3ja vk:,jk vk:lio vk!1mx vk:ltm vk3rk vkabh vk4do vk4kr 
v.kfidx vk5hd vk5gk vk.5kj vk5mb vk5it vk5wr vk6nk 
vk7eh vk7ka vkowm zllao. ,,llbb zllbi •llfo zllft, zl2ab 
zl:!be zl2bi zl2bz zl2gk zl2gn zl3am zl3,ie zl3as zl3ab zl:3aw 
zJ;icm zl3vf zl4ao zl4hg :w.'iali eelah e8t) em2yb hclfg jldv 
jbca lu2t rxlaa xdah xw2 kb ldv sfen "fat wsbs 

YK3CX, .Uan CJ. Brown, 8 li,fongarra. Road, Can
terlmry, E. 7, 'Vidoria,, Australia, 

14,000-kc. band 
wlala wlapq wlaqt wlaze ·,'lbhm wlbux wlcmx wlcow 
wlii wlzi w2adp w2ajp w2alo w2ano w2ap! w2atk w2ayj 

( Contin11,ed on J)llQe 86) 
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Correspondence 
The Publishers of QST assume no responsibility 
for statements made herein by correspondents .. 

Washington Licenses 
F'EDERAL RADIO COMMISSION 

WASHINGTON, D. C. 
September 22, 1930. 

My dear Mr. Maa:im: 
As you know, the Radio Act of 1927 makes the 

Federal Radio Commission responsible for the 
issue of radio licenses,including those of amateurs. 
.Earlv in the existence of the F'edcral Radio Cnm
mission the duty of administering licenses to 
amateurs was delegated to the Radio Division, 
Department of Commerce, for reasons that 
existed at that time. 

Rinee the Federal RaJio Commission has now 
bec-n provided with adequate facilities as regards 
office space and personnel., there is no longer any 
reason why the provisions of the Act should not 
he r,arried out by the Commission. Steps have 
ber,n taken this day by the Commission to bring 
this about. A. copy of the order is inclosed. [See 
arlide, "C'hanacs in Regulatfons," ·in this i.~.~ue. -
Bd.] 

As you know, the Commission has always been 
interested in the amateurs of the country and 
appreciates the good work which has been done 
hy them. The Commission desires that all mat
ters connected with the administration of ama
teur licenses be carried on in the most efficient 
11.nd satisfactory manner. Any suggestions from 
you as to improving the procedure in the issue of 
amateur licenses will be gladly received by the 
Commission. 

Yours very truly, 
C. McK. SALTZMAN, 

Chairman. 

VOQH 
.East Greenland Expedition for Museum 

of American Indian Heye .Foundation 
Editor, QST: 

·You have no idea what a source of comfort and 
relief it was to have the amateur radio men and 
girls in America and Europe come to our call, 
taking our messages back and forth to loved ones. 
After· all, they are the ones who appreciate it 
more, We wish it could be possible to give all the 
amateurs a trip to the land of polar hears, musk 
oxen, icebergs and continuous days. The only 
thing we can do however is send our warmest 
thanks and best wishes to all the amateurs. 

- R. ,L Bartlett 

Technical. Articles:. 
Worcester C. P., South Africa 

Editor, QST: 
Relative to your editorial in the August num

ber, it is strange that out here with our S.A.R.R.L. 
effort the editor is asked why he does not furnish 
more technical articles. The reply. ·is· that our 
magazine "QTC" is more or lesa:·of a familv 
magazine and too - technical articles are out ~f 
place; while we all get (JST, or shovld.-

And so while we sympathize ~ti the com
plainants we hope that with your i:'e!ources you 
will continue your present policy in• the matter 
of technical articles. 

More power to your elbow. 
···- 8. H. Walters, ZUID 

Lids or Beginners? 
Thomasville, Ga. 

Editor, Q.ST: 
A short time ago I becnme interested in radio. 

To be exnet I put my first t.ransmitter on the air 
in 1910, just twenty years ago, not long enough 
for me to forget that l was not born with my 
knowledge of radio. l have always believed in 
listening to the other fellow instead of doing the 
talking myself. 

I have been reading QST some ten years and 
this is my first letter. The reason for this epistle 
is the letter from A. D. Middleton, WSUC and 
WSAKA, in the October issue - page 5ti. 

Every man has a right to his opinion. The fact 
that it does not conform with our own doe"8 not 
alter that right. 1 wish to take issue with WSUC 
on the last. part of his letter, wherein he refers to 
the numbers of "lids" on the air to-day. 

From my observation there is a gre;ter inter
est in amateur radio to-day than at, any other 
time since the little unpleasantness across the 
pond. This increased interest has given us an 
unusual number of beginners. These beginners 
are the only material from which to make the 
amateur and commercial operators to pound the 
brass when our ears are dulled and our fists will 
no longer separate the dots and dashes. 

I may be mistaken, but I think most of this 
interference in our bands comes from the begin-· 
ners, caused not through malice but ignorance. 
Brother, don't call them "lids" until vou know 
they are. Look up their records. If they have 
"been on" a sufficient length of time to know 



Wl1,u Not Go 
Ho1111,1l tlie 

Wo,•ld • • • 

Pa.yYour 
Way 

RADIO needs more men like you today ... 
positions now open for "radio fans" who 

want to get somewhere in radio ... men who 
think radio .•. who are radio minded ... men 
who play and work at radio. Why 
not use the knowledge you already 
have. as a stepping stone to suc
cess in radio"! All you need is the 
practical up-to-the-minute train
ing that RCA gives you. RCA In
stitutes actually trains you for 
success in radio ... you learn un
der the direction of RCA experts. 
You get the practical as well as 
the theoretical knowledge ... the 
"how" as well as the "why" of 
radio. You, too, can make good in 
radio ••. so, why not start today ! 

to hold a well-paid position in Radio. You, too, 
can now get that knowledge ... You can be 
trained for a good paying radio job. 
RCA is the world'A largest radio organization. 
It sets the standards for the entire radio indus
try. And the RC~ Institutes' home-laboratory 

training course enables you to 
learn the secrets of radio quickly. 
It enables you to obtain a thorough, 
practical education in radio in your 
spare time ... You get the inside 
information, too, because you 
study right at the source of radio 
achievement. You learn radio by 
actual experience \vith the re
markable outlay of apparatus 
given to every student. 

A Commercial Radio License 
Can Easily Be Yours 

For the added convP.nience of 
students who prefer a Resident 
Study Course, for class room 
instruction, R C A Institutes, 
Inc., has established Resident 
Schools in thefollowingCities: 
New York • • 75 Varick St. 
Boston, Mass. 

899 Boylston St. 
Philadelphia, Pa. 

! 211 Chestnut St. 
Baltimore, Md. 

1215 N. Charles St. 
Newark, N. J. 560 Broad St. 
Chicago, Ill. 

222 North Bank Drive 
Home Study graduates may 
also attend any one of our resi• 
dent schools for post•graduate 
instruction at no extra charge. 

SeeForYourselfWhy RCA Graduates 
Earn Big Money in Radio 

Clip this coupon now .•. send for this 
free book. Or, if you wish, ~tep in at 
one of our resident schools and see for 
yourself how RCA Institutes actually The entire radio world needs 

tmined men NOW. On ship and 
,;hore the demand is constant. Large broadcast
ing stations, manufacturers, dealers, as well as 
steamship companies are continually asking for 
men who have the knowledge and the confidence 

prepares men for success in radio. 
Come in and get this free book or send 

for it by mail. F,verything you want to know about radio. 
Each page pat:ked with pictures and descriptions about 
the amazing opportunities in this vast, world-wide, 
money-making profes.,on. 

Clip this ('.011pon NO'\V? 

RCA INSTITUTES~ INC. 
A Division of Radio Corporation of America 

RCA INSTITUTES, Inc. 
Dept. QST•l2, ;·5 Varick St., New York 
Gentlemen: Please send me your FREE 40•page 
book which illustrates the brilliant opportunities 
in Radio and describes your laboratory method 
of instruction at home! 

Name. .................................................................. . 

Address .................................................. ~····-··-··· 
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Where. Accuracy 
ls Vital! 

Pioneers that have seen service 
at the two poles on the most 
hazardous ad ventures of man, 
can need no greater endorse
ment. 
Use them in every socket and 
be certain of results. 

E. T. Cunningham, Inc. 
NewYork 

Dallas 
San Francisco Chicago 

Atlanta 

tue :;µaelllK or 1nc 

better then they are "lids" and I have no 
sympathy for them.. . 

In all my career I have neyer .been too learned 
or too busy to explain in unders~ai1dahle language 
anything that a beginner asked, even though he 
could not, converse in terms higher than "two 
turns on a t.wo-inch coil.'' · 

Here is my conception of a drive against the 
"lids.'' Make c<mtact. with him; find out whether 
he is a beginner or a "lid." lf the first, tell him 
what is right and wrong-... if neces.sary write him 
ti letter. If he proves to be !t genuine "lid" tell 
him where t,o get off. ff he persists in malpractice 
advertise him to other hams .. Ntti:Jit:e will take 
its course. ' ·· 

Amateur radio has been my greatest hobby, 
commercial operating my vocation and taking 
sides with the beginner my greatest weakness 
and pleasure. I never expect my name to blaze 
on memorial tablets for gre11t achievements, but 
if when it appears in QST under "Silent Keys" 
some hl.tm says ''Bless his memory, he helped me 
over some rough spots," then I "ill st,and by in 
peace. 

Yours for better rnnditions. 
·····• Elli.~ E. Mcl:fridc, W1KX 

Tolerance 
Tallahassee, Fla. 

Editor, QS'l': 
It was with much amusement that l read the 

letter by Mr. A. D. Middleton in the Correspond
ence Section of October QST. He ser1ms to have a 
grievance ag-ainst the world in general, and 
against the poor hams in particular. Of course, we 
all cannot sop up all the dope that is published 
in QST, while it seems that W8UC thinks that 
is the main requirement. 

I must admit that I agree with him in refer
ence to these birds who sit on their keys and for
get to get up. But if he has never served in any 
branch of the commercial racket or the Govern
ment radio business, he has never heard any 
qRM. I served on board the F.S.S. iYorth Dakota, 
and when we were stationed in Cuba or down 
around South America, the Old !\.fan didn't take 
the QHM as an excuse for not getting N.A.A.'s 
press schedule every night. Many days we had 
t.o stand watch with lightning pounding down in 
the sea all around us. QRM? QRN'? You ain't 
heard nothin'. 

As t.o a man sending hash - what does this 
amateur game amount to anyway'? I am new in 
the ham game, only having been on the air since 
last ,June, but I will say that all my QSO's were 
with fine fellows, and while our topics of discus
sion were only things concerning \\'X or radio or 
something on that order, I cannot consider that 
as hash. I am just as proud of those QSO's as if I 
were st.ill serving Uncle Sam and all were impor
tant messages. I am int.his game for the fun thl.tt 
I can get out of it, and while there is no excuse 
for a man holding down his key any longer than 
neceAAt-try, I believe it is all in the game. 

Here's hoping that WSUC-WSAKA gets a 
Say You Saw It in QST- lt Identifies You and Helps Q!ST 



·- On Radio-Equipped Ca1·s 
Stop Interference by Installing BradlE~Y Suppressors 

Bradfeyunits 
are mode 

in five sizes 
with or with• 
out tinned 

leads. 

Bradleyunits dre solid molded r•• 
sistors unaffected by temperature, 
moisture or age. 

Their a"urate calibration, great 
mechanical strength and perform• 
once make them ideal for provid• 
ing correct C-bios, plate voltage, 
screen grid voltage and for use 
as gridteoks end a$ fi-.ed fesir.ton. 
in resittance coupled circuits, 

All units ore color-coded to 
meet ony radio set manufactur, 
er~s specifications. 

BRADLEY Suppressors ore speciol 
solid molded resistors, now used 

by prominent car manufacturers 
to provide individual resistors for 
each spork plug and for the com
mon cable to the distributor on 
radio-equipped cars. 

They increase the resistance of the 
high tension ingnition system and 
minimize the disturbing oscillations 
in the ignition circuit which inter
fere with the radio receiver in the 
car. When used with suitable by
pass condensers in other parts of 
the circuit, shielded ignition cables 
are unnecessary. 

They do not affect the operation 
of the motor. The sturdy construc• 
tion of Bradley Suppressors adapts 
them for the severe service in which 
they are used. Heat and moisture 
and age have no effect upon their 
performance. Their design is the re• 
suit of more than a quarter century 
of experience in the manufacture of 
solid molded resistors. They are the 
last word for motor cor radio. 

for complete inlormoHon oddreu 

Allen-Bradley Co. 
108 W. Greenfield Av•., Milwaukee, Wisconsin 

~ 

:::::-::::: ~ --~ 
~ -----~ 

The Bradl~yomett:r 
is a .d 1s11nctlv new 
type of pore:nt1ome• 
fer, Approximately 
fifty s.-,hd re~mance 
d1\Ci a.re mlerl~aved 
berwe~n metal discs, 

Tht- re~1sta.nce 
\-'lllue- cf each disc 1s 
~•-·r,arat'l'IY cN1trolled 
and 1h11' 1otal numl,er 
1>f disc'> r.an bir. Af• 
ra.nged1na.ce¢rdance- Iii 
w11h 11.nv re-,mance,.. 

One or more Bradleyometers coo 
be orronged to operate with one 
knob. Each Btadleyometer has its 
own resistance characteristic. 
Mixer controls, T-pod and H-pad 
attenuators and other complex 
controls can be provided. 

ALLEN- 'RADLEY RE ISTORS 
Produced by the ~akers of AHen-Bradley C ntrol Apparatus 

i 
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9f.J3pages 
5%x8inches 

5bl 
Utustrations 

Complete data on construction 
and repair of n1odern radio sets 
These three books cove1· the entire field of build
ing, repairing and "trouble-shooting" on rnodern 
broadcast receiving sets. The Library has been 
brnught right up-to-the-minute in every respect, 
including the very latest developments in the 
design and manufacture of equipm.ent. The recent 
interest in short-wave reception is reflected in a 
section which deals with the construction of this 
type of receiver. 

Radio Construction 
Library 

By JAMES A. MOYER 
UJrector of llntver.sity Extension. Ma...'-stlchusetts 

Department of Education 

and JOHN F'. WOSTREL 
Instruc~or Jn RadfQ Division of University Extension, 

1\lassachust.'--t:ts. Department of :Education 

T HESE three books ,:-n1hody not onl,y a thorou.gh 
home-study co~rs,•, hut a ri,acty i11eans._of refer,mce 
for the expcnenced rad10tncian. Step-by-~tep 
information is given on wiring, ''trouble-shooting", 

installation and servicing to get the best tone quality. 
distance and sdectivity ln broadcast reception in all 
types ot' sets. 

Practical data is given on radio equipment such as 
antenna systems, battery eliminators. loud speakers, 
chargers. vacuum tubes. etc., etc. 

A .section is devoted to the identification of common 
faults in receivers and methods of making workmanlike 
repairs. 

The three books are profuse!\· illustrated with unuer
stanrlable diagrams of hookups, connections, loud 
speaker units, installation work and antenna erection -
as well as numerous photographs, tables and charts 
which clarify the text. 

See this Library for 10 Days Free 
No Money Down - Small Monthly Payments 

McGRAW-HILL FREE EXAMINATION COUPON 
l\1cGraw~HU1 Book Company, Inc. 
~\70 Seventh Avenue, New '\"ork 

You may l.'.etld me the Radio Construction Library, 
three volume~, for 10 days' free e:x:amiuation. t agree to_ret~1it 
an initial payment of $1.50 at the end of 10 days and $2.00 a 
month until the price of $7 •. 50 hr paid - or - 1 \"\ill return 
the books. 

.lV<"J,m,r. •••••••• , •••••• ••••••••••••••••••••••••••••••••• 

llomr /t ddre5s • , ••..•.•••.•.•.•••••.•••••••••••••••. , , • 

C'i(v tlnd ,'St.ite, •••••••••••••••••••••••••••••••••••• , , , • 

.l"ositi(>n., •.••••..•. ••• L• ••••••••••• , ••••••••••••••••• 

N11,me Q( ComfJany ••.••••••.•••••••••••••••••• . 0S1"~12-30 

different view on life, and that he will answer 
"few of these long CQ's and work the man to the 
bitter <end. 

Editor, QST: 

-"· 8, M. Douyla.~, lV411CB 

Suggestions 
IH28 Lewis Ave., 

Long Beach, Calif. 

I would like to offer a couple of su11:gestions for 
improvements in operating practice. Both ideas 
have been used at; \filDZK for several years, and 
they work well - when the other operator under
stands them. 

The first is t.his: Why not, at the end of eaeh 
C(J, sign TOP, or BTM, indicating at which end 
of the band you intend to start listening. Thus, 
if the other operator hears you .. sign BTM, and 
his wave is near t.he bottom, then he knows that 
he need only give you a short call, 

The second suggestion is merely to alternate 
the end of the hand at which you start listening. 
This practice would probably elimiru:tte such 
statements :1s: "I can't. rai<;e him;. healways 
starts listening at the top of thr band n.nd my 
wave is aL the bottom,'' etc. i\ good station nearly 
always hears one or more answers to ealls before 
covering the width of the band. 

Pos.9ibly these ideas have been submitted be
fore, but l failed to notice them. At any rate, 
please take them foe what they are worth. 

- Orin C. Lewis, WliDZii: 
The suggest.ion is a good one but may lead to 

confusion unless we define the "top" and "bot
tom" of a band. In spite of (JST's many adjura
tions to hams to think in terms of kilocycles in
stead of meters, there are many to whom the 
high-frequency end of 1, band is the ''bottom•• 
and uot the "top." .Maybe some sort of system 
using the words ''high" and "low" instead of 
"top'' and ''btm'' would overeome this-or 
better yet "hf" and "lf." -Editor. 

Commercial Operating 
!\LS. Pacijic Sun 

Editor, QST: 
As to your query, "Do tankers have port. 

holes," lam taking the liberty of presenting my 
views on commercial operating in verification of 
a,,, well as in contradiction to the letter from Mr. 
M. R. Rathbone. 

I have followed the sea as a co.mmercial oper
ator for over five years and have been on passen
ger s11ips, freighters and tankers. I feel that I run 
in a posit.ion to give an unbiased view of living 
conditions as well as of the moral association into 
which the average commercial operator is 
thrown. 

1 have at no time ashore found men so willing 
to be of assistance, men so willing to go out of 
their way to do you a favor as the larger percent
age of sengoing mates and engineers. I have 
found them at all times willing to give a hand to 
the man who comes on boa.rd a ve.%~1 to assume 
his dutiesns radio operator for the first time. Mr. 
Rathbone has assumed a most unfair as well as 
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"CeCo Radio Tubes are the standards by which 
·we make our radio tube comparisons." 

J. N. Schoenberg, Post Stamford Stores, Philadelphia, Pa. 

'';Increasing use of 11.igh-

quality pho11.e transmitters 
by amateurs created de-• 
mand for rugged, lon1~-
lived, powerful modulator 
tubes . . . capable of ,vi.th

standing 11.eavy overloads 
and 11.igh voltages. Tht! 11.ew 
CeCo 250 Tube with its 
rugged filame11t, high 
en1.issio11, negligil,le grid 
curre11t and super vacuum 

DO \.'OU li:NO"\l'! is . well adapted for tl1.is 
service.'' 

l. The CeCo Engineer
ing Laboratory operates 
station WlXAC for 
testing and developing 
power tubes. 

2. The CeCo Power 
l.'entode PS can be used 
as a buffer amplifier in 
transmilters or as an 
output amplifier in 1·c
ceh·ers. ~~~~G~.,~C 

• CeCo Radio Tu.hes 
are licensed under 

1•nOVIDENCE, n. I • 

the patents and ap• C C 
plications of the e 

0 Radio Corporation · ~ b 
of America and af- Rad:o u es 
filiated companies. 11 
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The Candler System Courses 
Are Outstanding Contributions 
to the T elegrapb Fraternity 

WALTER H. CAND-
1.£..R, author Psychology 
of 1'elegn~phy, Tele~ 

f;(~~!~ feh!n~1:tn~~; 
System. will direct you 
jtt',T:SUYJ.t.J.lly. 

The three CANDLER SYSTEM COURSES 
embody the results of 19 years Scientific Research 
and Experience by the author in training and de
veloping thousands of leading Morse and Radio 
operators all over the world. You can "step up" to 
the bigger, better position through THE CAND
LER SYSTEM. ft eliminates all "hit-and-miss" 
procedure. 

CANDLER SYSTEM Senior Course: A Post Course 
of lnten~vf:' Traini~g t·vr developing $ending: and Re
(::1d.ving :::)t.k:ed by Scieutific Methods. Trains Brain, 
Musdes and Nt!rye.s to Co-ordinate in doing Fa!-lt, 
Accurate work. Devi;~lops Pi;:,wt1:r of Concentration 
and give~ you C..:onfldence. Corrects Faulty sendlna, 
rt:liev~ Glas.~ Arm and increases ret..."'elving Speed to a 
remarkable degree. 

CANDLER SYSTEM Junior Course of Scientific 
CODE [nstn1ction. Give$ you the .. right start." Takes 
you quickly from zen:i to 20 or more words per minute. 
Every detail is scientificalty taught in this interesting 
COllrfle, 

RADIO-TOUCH-TYPEWRITING: Onl):' Typing 
Course tha~ teaches you corred ti.m= uf .. Mill" in tele
graphin~. Use ~1 fingers and copy anything you can 
r~ad easdy and a<:t:urately. 

.. .Just ftnfshed .runtor Course. Send and copy 
much faster; have 1nore confidence. Inspector 
8th Dist. gave e"K.am. for Amateur Licenses. 
Passed tests without any trouble. Could have 
t::opted twice a& fast, where formerly could just 
a.bout $let the lh:ntt and wasn't sure of ft either.•• 
Geo. Peters, W8AWJ 1 J30 River St., Scranton, Pa. 

The Candler System Gives You Speed 
Stop guessing and wa.sting time. Put yourself under the direction 
of this recognized authority, known the world over for his 
scientific work and contributions, and you can be sure of satis
factory rrsults. Utilize the scientific methods of THE CAND
LER SYSTEM in achieving your goal. Make a start by mailing 
the coupon today l 

THE CANDLER SYSTEM CO. QS1' 12-30 
6,'143 So. Kedzle Ave., Chica~o, Illinois. 

V\Tithout obligating rne in any \\7.-ry f send information on the 
course or ('nurses I have checked: 
0 CANDLER SYSTEM Junior Course For Beginners 
[] CANDLER SYSTEM Senior Course For Radio 

Operators 
[] RADIO-TOUCH-TYPEWRITING COURSE 
1!,,fy pu•st.,nt speed is: Sending ..... , \\'pm. Receiving, ..... wpm. 
0 l want to qualify in both American Morse an<l Continental. 
D l am Riving in a letter further informaiion about myself, my 

ambitions, etc., to enable you to give me your personal advice. 

Name............................ . . ..-lge ........... . 

Stree1 . •. , .. , .....••••..•.....•.•.•...................•• 

City .................... , .............. . Stale.,., .. ,, , .. 
(PRINT) 

narrow view with regard to the'official personnel 
of our American Merchant Marine, an,1 l am 
sure that he has had time to regret his statement. 
_A.s for the education of the present mate or engi
neer, has Mr. Rathbone taken into considera
tion the three or more vears he has had to work 
and study to be able t; procure his license'? Not 
in a nicely lighted and heated college but in a 
school of hard knocks, in a battle with the ele
ments wind, sea, heat and cold as well as a neces
sary course of swdy. ls not that in itself a liberal 
education'? 

As for the morals of our Merchant Marine as 
a whole, l think they are above reproach. Did 
Mr. Rathbone stop to eonsider the position into 
which the average sea-going man is thrown? If 
he had, I believe he would have been more len
ient with his condemnation. I have at no time 
found men more respectful and solicitious of the 
companionship of a good woman than a sailor. 
To prove my statement, take the YL's on any 
merchant vessel and see for yourself the courte
ous treatment which thev will receive. I doubt if 
it can be surpassed by any body of men ashore. 

As for the actual living conditions, l heartily 
agree with Mr. Rathbone. Many operating berths 
are decidedly inadequate due to meagre aeeom
modations and to their placement. Steamship 
companies lose hundreds of dollars each year be
cause of the continual change of operators on 
these undesirable vessels. It would be well if the 
owners would take the interests of the operator 
to heart when designing the radio room and his 
living quarters. The meals on board vessels of the 
American Merchant Marine vary in accordance 
with the allowance per day per man but more so 
with the ability and knowledge of the stewa1·d's 
department on each vessel. On passenger ships 
meals vary mostly with the size and run of the 
vessel and quite a variety of edibles ean be ex
pected which should he more than satisfactory to 
suit the most fastidious operator. 

As for the romantic and adventurous side of 
operating, Mr. Rathbone seems to be something 
of a cynic. luter five years of operating, I find I 
still enjoy a visit to a foreign port or a trip up the 
Mississippi. From an educational point of view, I 
believe a trip to };"}urope, the museums and art 
galleries of Brussels, Amsterdam, Antwerp and 
manv others too numerous to mention will more 
than" repay the a verag;e operator for the time ex
pended in procuring his ticket. 

At the present writing, there is more than a 
surplus of operators and any berth is not to be 
overlooked. Runs cannot be picked a.t random 
and the new operator should not be discouraged 
if his first ship contains all the disadvantages that 
can be expected from an operating standpoint. 

- L. E. Littlejohn, Ex-..,N E, IVQDL 

Some Heavy Traffic 

Editor, QST: 

75 New Haven Ave., 
Milford, Conn. 

I am writ.ing this as an open letter of appre
dation to those stations on 8.5 me. who helped 
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BYRD'S Antarctic 
Radio Equipment 

The advanced types of recriv
erti. transmitters, and naviga
tion aids that triumphed on 
thl• epochal flight now fully 
described in this book, 

TELEVISION 
Mr. C. Ji. Jenkins, rather or 
television u.ud radio movies, 
gives you in his own words 
complete directl.on.~ for build
ing practical t.ele\'ision eQuip
ment. 

INTERFERENCE 
ELIMINATION 

Tracking down' troublesome 
interference arnj "eliminating 
it. sytjtematically outllnetl hy 
W. F. Flemin.g, ratllo cugtnccr. 

RADIO 
AUTO-ALARM 

New automatic device on 
i:Jhips to keep the KOS watch 
white oimru.tor iH orf duty
!uily described in tbls book. 

Latest 
BROADCASTING 

Equipment 
Tempernture-.c on tr o I I ed. 
Piezo er y Ht al oscillator, 
100% modulation panel, and 
other new u,pparetus, uornw 
plett>ly de:;ctibed. with in-
stntcttons for operation. 

SHORT-WAVE 
Apparatus 

Latest types of commercial 
and amateur short-wave atJ-
paratus; directions for aecur .. 
ing operator"s and station 
license. 

MARINE and 
AERIAL Radio 

Equipment 
Radio be&eons: an, radio 
transmitter for ships; Reed 
counte indicator; latest devel
opments in high freqµency 
transmitters. 

New UADIO LAWS 
and REGULATIONS 
New regulations governing all 
classes ot operators' llccuses, 
U. S, Laws, and I. R. T. C. 
laws. 

The Latest Data! 
Complete and up-to-date information cover
ing the entire field of Radio-a.ll arranged for 
ready reference in this one hig guide hook 

'l,1-IE 

R.ADIO 
MANUAL 

A Handbook for Students, 
A,uat.eurs, Operators 

nnd Inspectors 
Here's the answer to every question 
about the principles, operation and 
maintenance uf apparatus for radio 
transmit.ting and receiving . .No detail 
haR 111,.,n i,rnittC'd, from -- dcmentarv 
Plcetricity and ma[!;nctism for the be
ginner to telc·v··ision and r. adio movies. 
Important nrw chapter8 have heen 

added to bring it right up-to-the-minute, and au 
immense volume of factR ll<'VPr brfore available is 

now presented in the book. Included are iletailed 
descriptions of standard <'quipment, fully illus tr a I.Pd 
with photographs and diagram,;. Jt is now more than 
ever the one t·umpletc handbook c-ovcring the entire 
radio field. 

A Complete Course in Radio Operation IN ONE VOLUME 
Enables You to Qualify for Gov't License as Operator m· Inspector 

20 Big Chapters Cornr: 
Elementary Electririty and Magnetism; Motorn and Generators; Storage Batteries and Caargi~ 
Circuits; The \',wuurn Tube; Circuits Employed in Vacuum Tube Transmitter•; Mndulatmg 
Systems and 100',c. Modulation; Wave-meters; Piezo-Elertric 0Rrillators; Wave Traps; Marine 
Vacuum Tube Transmitter•; Radio Hrnadrasting Equipment; Arc Transmitters; Spark Trans
mitters; Commercial Radio Reeeivers; Marconi Auto-.\h,rm; Radio Beacons and Direetion 
Finders; Aircraft Hadio Equipment; Practical Television and Radio-movieR; Eliminating Radio 
Interference; Hadio Laws and Regulations; Handling and Abstracting Traffic. 

Prepared hy Official Examining Officer 
The author, G. E .• ~terltn{/, io Radio [nspector and Examining Officer. Radio Division. U. S. 
Dept. of Commerce. The book has been edited in detail by· Robert S. Rruse, for five yea.rs 
Technical Editor of Q8T, the Magazine of the Americaa Hadio B.elay League, now Radio 
Consultant. Many other experts asalsted them. · 

Examine it 
FREE? 

1.'be 19:JO edition of 
.. The Radio l\lanual" 
ba'i just bmm pub-

~=~:sl!· :~sa~\rusr:~~ 
tions. Hound in Fiexl
blP Fabrikoid. Tbe 
('Q 11P0ll brings the 
·rolume for tree exam
ination. ll you do not 
agn,.~ that it ls the 
best Radio book you 
have sceu, return it 
and owr., nothing. H 
ynu keep tt., Rernl thl• 
Drice or $6.0IJ within 
ten days, 

lUail This Coupon Toda.v! r---------------------7 
I n. Van Nostrand Co., Inc. 
I 250 l;'ourth Avenue, New York 

Hend me the Revised edition cof THE RADIO 1\IANUAI, for 
I examination. Within ten days after receipt I .,;11 .either return 
I the volume or send you $6.UU, the price in full. lQ8T 12-30) 

I 
I Name ................................................. . 

St. and No., .. , .. , ...............•. , .•............. , ...• 

City and Btate, ... , , ........... , .. , ............ , ....... . 

~ Business Cnnnectinn, , , ...... : , ................... , .....• j 
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I QST I 
I Can Help You I 
ff With Your I 
I Christmas List I 
I ~ 
~ CAN'T you picture certain of 'U 
ff your friends (particularly fk 

I 
the fellow who borrows vour I 
copy) who would be as delighted 
as you are with QST? 

I fl A subscription present 1s I 
I unique, too. It t\erves as a I 

monthlv reminder of your 
~ thoughtfulness. M 
ff fl A yearly wbscription costs 1k 
~ only $2.50, little enough for " 
ff the ones you have in mind. ft 

I 
And- we'll send an appropriate I 
gift-card conveying your Christ-

. mas Greetings. · 

~---------------I I QST ~ 
~ 1711 Park St., Hartford., Conn. '}A. 

ff Please send QST to the follow- ~ 
~ ing, find my check enclosed, and JA 
ff send out the Greeting cards for ~ 

ff ~ I I 1. ·························· ~ 

H :::::::::::::::::::::::::: I 
I 2• · · ..... , .................... I 
I :::::::::::::::::::::::::: I 
I 3• .......................... I 
I · ··········· ········I 
L~~~~~J 

me so splendidly in a recent bit of traffic handling. 
With no schedules being prem-ranged, I took 

170 messages from the Philadelphia Radio Show, 
where W3IC, W3IA, W3A W and W3AKY were 
opemting W8ATC at the U. 8. Naval Reserve 
Booth. The fine operating of these fellows en
abled me to receive the traffic without any trou
ble. It was just another one of the ••Jong iiiliots" 
and I had my doubts as to whether I would be 
able to clear 

0

the huuk. However, as the log here 
shows, the next twelve stations worked each took 
a fair sized slice of these messap;es, so that all 
t.raffic was deared within twenty-six hours after 
the last one had been received front W3ATC. 
With several of these stations, schedules were 
made for different hours of the dav in order to 
route the traffic as fast, as it was re~eived. 

The following stations have my sincere thanks 
for their splendid coi)peration: WlCNE, WlWU, 
WlWV., W2GIA, W3AMH, WSBDG, WSCHC, 
W2CGO, and WSCPE:. To WSCHC, the deep
est gratitude is extended for his wonderful 
help in taking from me 105 of these messa11:es 
in the surprising time of 130 minutes. To ft1Jly 
appreciate this feat., you must reaitze that. the 
check on these messages was close to 2400 words, 
with some very difficult combinations in a large 
number of the addresses. 

ln my opinion this shows in a measure the 
attitude of the general amateur toward traffic, 
and it makes a fellow feel great when everyone 
says "Sure QSP, MK GA." More power t.o you 
all and happy days. 

-- .l!J. P. Schnlz, WlA..MQ 

Saving the \Vrist 
Iota, La. 

Editor, QST: 
This may be of interest to many hams, as the 

scientific wonder I will unfurl before them is a 
boon never dreamed of i11 this great amateur 
game. I have invented a maehine for a )l;reat 
many of the amateur fraternity which will be 
known to them as the " CQ es CALL BLURRER." 
This machine is the wonder of wonders, and is 
designed to save certain hams from a '' CQ 
wrist." A "CQ wrist" is one that cannot, stop 
until thirty or forty a.re made f1nd then the wrist 
is so tired that it is unable to make the sign, 
making only a slur. 

This machine has a minimum of thirtv and a 
maximum of two hundred CQ's. Of co~irse the 
setting most used is between thirty and forty be
fore signing. The machine also makes your call, 
as . the manufacturer puts that in when the 
machine is ordered. -

It has one knob which controls the amount of 
C(..1's to be e.rnitted thereby enabling the hum to 
set it at the desired speed and amount of CQ'ing 
to be done. Jt also will make a dear sign three 
times or slur just once at the operator's pleasure. 

Utopia at last has arrived for the terrible CQ 
hound and he can easily purchase one of these 
wonderful machines, direct from t.he manufac
turer, "CQ es CALL BLURRER" Machine Co., Inc., 
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A SAFE 
GUIDE 

in the selection 
of insulation for 
Radio Transmitting 
and Receiving Sets , ... -· ... ~ 

OYER 300 broadcasting stations, 
leading radio telegraph systems, 

the United States Army, Navy, Air 
Mail, Coast Guard and Ice Patrol Serv
ices, explorers like Commander Byrd, 
and exacting amateurs everywhere have 
utilized PYREX Insulators in many 
spectacular achievements. 

· Regardless of whether you are sending 
or receiving - on knd, sea or airplane -
you should be thor,:mghly familiar with 
the PYREX Antenna, Strain, Entering, 
Stand-off and Bus-bar Insulators that are 
helping these leaders to make radio 
historv. 

The' new PYREX Radio Insulator 
booklet lists all tvpes and sizes with data 
that vou will want for ready reference. 

:.
:.~ Return the coupon for your copy, and 
i if vou want further advice on anv insula
. ti~n problem, our Technical Staff will 
~~,;on, pw,npdy. 

Send 
the coupon 

for your copy 
r------------
1 CoRNING GLASS WORKS 

I Corning, N. Y. 
Gmtlm,en: 

1

1 

Please send me copy of your new 
bullet:in on Radio Insulators. 

I Nam, 

> I ............ ·,:i,jJ~;s~ ....... .... .. 

I .............................. .. 
I 
I 6s'i .. ii.jo · · · · · · · · · · · · · · · · · · · · · · · · 
I 
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1-»ROOF 
I=>()SITIVE >> » 
of TRIAD 
SUPERIORITY 
>> >> the new 
'"f-210 Tube! 

A new TRIAD T-210 tube! 
Functions equally well as power 
amplifier and oscillator. As
sures longer life and far better 
service than ever before. Has 
thoriated tungsten filament -·
can be easily reactivated. 
Molybdenum construction (in
stead of nickel) - eliminating 
grid and plate emission which 
is the chief cause of noisy tubes. 

Here is another actual proof of 
TRIAD'S superiority - and 
of the progressive spirit which 

has won national 
recognition for 
TRIAD En
gineers. 

Send now for Triad bulletin 
T-210 and tor information 
ce&ardinl\ the 1·emarkable 
improvements that have 
been carried out through
out the eutire Triad line. 
A special price i8 e:xtended 
to Licensed Amateurs and 
l\1embers of A.R.R.L. 

TRIAD Tubes are fully licensed under 
all R.C.A .. General Electric and West
inghouse Electric Mfg. Co. Patents 

Triad Manufacturing Co. 
Pawtucket, R. I. 

of this city, for the modest amount of $44.50, 
prepaid. 

There's hoping that the amateur fraternity 
will greatly appreciate my ma.rvelous invention 
and that I may secure many orders for this 
wonderful instrument (postage prepaid). 

- R. L. Tomps, W.5MH 

Re: Traffic CQ's 
Burlington, Wis. 

Editor, QST: 
We read with much interest the letter from 

Roy R. Wallace, W6ERU, in the September 
issue. 

While W9EBO is not purely a traffic station, 
we have handled as manv as three hundred mes
sages in one month and ·are always glad to QSP 
any time to any place. 

We too have tried directional CQ's without 
much luck, so as an outcome of this experience 
are much in favor of the set of C(! signals as 
outlined by W6ERU, as we firmly believe that 
this system would do away with a lot of needless 
QRM by letting the other fellow know just what 
is wanted by our CQ. 

A. practice which we have a.lways used here is 
to never answer the ham who sends his CQ 15 

.or 20 times and then signs. There is ONLY ONE 

RIGHT WAY to do anything and if any ham cannot 
send his CQ in the proper way, he is merely ad
mitting to the rest of the gang that his station 
is poorly operated. 

We a.re with you, W6ERU. Constructive eriti
cism is alwavs welcome - let's hear from more 
ofthegang. • 

- M. F'. Whitton, WuE'BO 

Getting S. F. Transmissions 
Dexter, Mich. 

Editor, QS'I': 
It is common practiee when listening to the 

Standard Frequency transmissions to tune the 
receiver to zero heat with the incoming signals 
and then tune t.he frequency meter to be eali
brated to zero beat with the receiver and the 
S.F.S. at the same time. While this practice is 
OK and very accurate, I have a much more con
venient method. 

If the frequency meter is of the heterodyne 
type, tune the receiver to the incoming signal in 
the usual manner, then back just off the point of 
oscillation and no heat note will be heard. i'lfow 
tune the meter to beat with the incoming signal 
and the audio beat note will be heard in the 
"cans." Tune to zero heat, and you have t.he 
meter .in step with the transmitting station and 
don't, have to worry about t.he receiver. After 
tuning in the signal with the frequency meter it 
will be found that the tuning on the receiver is 
rather broad and the beat note of the same audio 
pitch regardless of receiver adjustment. 

Hometimes it will be an advantage to use the 
frequency meter in this way to bring in a weak 
signal when working skeds, and BOY! that's 
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r " MERRY ClIRISTlVIAS FOR THE STATION 

WHENYoulNsTALL 'I,HISSENSATIONAL 

RECEIVER! 

The most practical Amateur band Receiver yet developed - designed for 
Amateur work by the oldest reliable manufacturer nf Short Wave equipment. 
Just see these outstanding features: 
l - Employs new supe1· sen,-,itivc 2-,·olt non-microphonic battery operated tubes 
2- Spreads each amateur band over the full ra1111:e of the dial 
a - Equally efficient for nx, cw or fone l'i'Cf>ption 
-i -Thoroughly tried and tested circuit guaranteeing consiste.nt results 
5 - Sereen grid RF -- detector - power audio 
6 - Readily calibrated for each band 
7 - Easily assembled and wired 

A complete kit comprising all necessary parts to build this record-breaking 
Receiver --- includes drilled and engraved panel, metal cabinet and three spe
cial Amateur band plug-in coils allowing each band to be spread over the entire 
tuning dial. Price $:W.00 

Don't slip up mt /;he .finest Cltristma.<: 
treat you could et,er hat,e hoped for!' 

Write for our large loose leaf 
handbook full of information, 
kept up to date by regular 
hulletins. Price only 50c. 

Our booklet 50 de,scribes this 
Modern Short Wave Receh·er 
together with a "bang up" 
Transmitter. 

Write .for it, It's FREE! 

RADIO ENGINEERING LABORA'"f()RIES, INC. 
100 WILBUR AVENUE LONG ISLAND CITY. N. Y. 

Export Department, 116 Broad Street, New York City 
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This Issue 
Completes the 
19 30 Series of 

QST 
You'll want to keep these 

copies as a unit 
A few years from now Q,'S'T copies of 
to-day no doubt will be scarce. Every 
reader of QST appreciates its reference 
value. We are daily reminded of this fact 
by the many requests we get for back 
c-0pies, many of which we cannot supply. 
If you have the I 920 series of QST -
and probably you have not --- you arc 
one of the few. Even 1922 and 1923 cDpies 
are getting scarce. And copies before the 
war! Well, let's change the subject. 
Next year you wtll be looking for a certain 
1930 issue of QST. You had better resolve 
right now to keep your copies in a 

QST 
Binder 

Note the \Vire fasteners, 
Unnece-'S'~.H r y to muttlate 
cop1c.s. Opens Find lies flat 
in any position. 

One-fifty each postpaid 
A binder will keep your QSTs always 

together and protect them for future use. 
And it's a good-looking binder, too. 

QST 
1711 Park St., Hartford, Conn. 

where the scheme shines: Tune approximately 
with the receiver out of oscillation and do the 
rest with the frequency meter. If the incoming 
sig is steady you will get a beuutiful beat note and 
practically climinate background noise due to 
local QHN from loose wiring systems and 
vacuum cleaner motors . 

.In this way the frequency meter serve,s not 
only tiH a standard of measurement but as a 
separate heterodyne oscillator. 

-· R. 0. William.~, IV8AJC 

I.A.R.U. News 
(Conti'rw.ed from paae hO) 

in view of the fact that seveniJ new stations have 
been authorized to operate in the band between 
200 and 250 meters. 

Moreover, complaints of interfe!'frnce with 
B.C.L. sets from amateur operation will in future 
be investigated by the Dept. with the assistance 
of an officer of the W.I.A. This latter eoncession 
has been made possible by the faet that thr, In
stitute has definitely proved that it is able to 
effectively control the operations of its members 
by virtue nf their loyalty to the movement. 

The 1715- to 2000-kc. band is used mainly for 
experimental broadcast experiments, and there 
are more stations operating in Victoria than in 

.any of the other divisions, for some reason or 
other. In this state there are about 20 RtMions 
operating, and some sort of wavelength alloca
tion has become necessary. Stations are allotted 
wavelengths from the top of the band down, 
with 20-kc. separation between allocations. The 
scheme works out very well, but has occasionally 
be1,u upset, by a stray non-member station coming; 
in and heterodyning. No further trouble is ex-

.HliAO, THE S7'.41'ION OF \T. ,;ol,U.MIN, SENNAJA 
fi7, BUSK, SIBERl A 

pected from this source aR t.he Dept. has in the 
public interest sanetioned our scheme and noti
fied these "outside" sl,ations that they are to ob
serve our allocations. The Fed. Executive t.here
fore has just cause· to b!l proud of the result of the 
negotiations, and the faith which the Radio Dept. 

( Con.tinu,ed <m. page 66) 
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A Test Panel 
for Production Troubles 

THE Jewell Pattern 579 Service Test 
1:anel is ,the last ~ord in high speed 

tes tmg equ1p111en t. Seven meters oper
ated hy re1note control from a 1nov
able control. panel, with color coded 
huttons that save tiin1e and eliminate 
errors, solve your unusual production 
test prohle1ns. 

Overall dimensions of the panel arc 
:10 11 x 12,1,1' 11 x ,1,'' ,\ith the hack of 
the panel totally enclosed to protect 
instruments and connections. The re-

l 8 1 .,, 185 ,,, mot_ e coutro measures _ /8 x r-'l x 
,t". 

Your plant needs this t>quipment. 
Send for data today. i · 

I 
JEWELL ELECTRICAL INSTRUMENT CO. 

1 642-C Walnut Street, l:hicag~ 
I 

Pattern 579 Service Test Panel 
with remote control is om, of the 
reci;nt Jewell achievements. Sev
en large 5-hieh meters with dean
cut, legible scales and knife ellge 
type pointe1·R, remote control with 
push lmtton HWitcheH of the 
sdcetive type, color coding of in
struments and push buttons all 
combine to make the Pattern 579 
the rnm;f_ convenient, rapid. and 
accurate equipment for lab<wa
tory testing of radio receivers. 

30 YEARS MiNG GOOD INSTRUMENTS 

EWEI ... 
579 S . I erv1ce . ' 

Test Pa11el 
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·THIS NEW STYLE 

MERSHON 
Condenser 

INTi'El{TED TlTPE 
ln rour Transmitter Filter Gfres l'ou A Clearer 

1\'ote and •· Puncture Pro<if" Opemtion. 
Mershon Condense1°8 ban, almost 
unlimited life. They aetually im
J)l"O\'!' with use. 
\',)ltal(e ,urges that would ruin an 
ordinary er,11,len;-(•r han• 110 <·ffect on 
them. 
Their use in your tram•nnitter giyes 
it a pure D.C. note hard to improve 
upon. 
KDR, Augusta, '.\Jaine, says," Using 
hank of i\l('rshons r,ut new NDR on 
1!11• air aml gut Xtal reµort first 
QSO." WlBE::l says, "Blew a 4,000 
volt bank of -- condensers before 
!!<'quiring the :\Iershons. but, have 
!Jad no trouhlc sinee." WJCCP .says, 
u Had 'HA.C' 1'¥.:"pnrt h(>fore, but now 
am gPtting ·nc· 1rnd 'uure DC'." 
The succes,; of :\Iershon C'r.mdenB<"rH 
. is bas:(~d upon years of developn1ent 

and adual expPrience in servfre. These quotations from 
the lPttNS of prominent ··hams·· an, typical of the many 
reeeiYed in ou1· daily mail. 
1\lershons eost IP,;,s than ordinary em1rl<'nR'r8 of ~irnilar 
,-apa<'itY and voltage rating. and may bC' ohtained from 
any cm,; of forty pans distrihutors. If your distributor 
do<>s not stock them, WTite us. We will put you in touch 
with one that doe~. 

~ 
~ 1r R 
~ lj;">l 

..... ~ ~ t~ 

f ' ,!ii ,J l I \ ~,ts. 
• • i;---
5w.sU: ~ ,1-~,e~.:, 

A very effective eireuit for high-voltage t.ransmitter filters, u.sing 
~ype ~ingle-8 or ,;;ingle-18 l\.lerRhon Condense~ iu aeries groupa. 
Other circuits in the new )!ershon booklet '·:Puncture Proof 
Filter Condenser11." Write for FREE eopy. 

JI anu/ar.t:ured RxduNiulu b11 

THE AMRAD CORPORATION 
:JQS Colle~f" :\\'enue 

M.-dford Hill•id.-. Mass. ,------------------------------, 
1 THE AJ\JRAD CORPORATION 
I :J!l5 Collep:e Avenue 
: Medford Hillside. 1\la,;o. 

I CJ Se.nd n1e prornptly prices and _information on l\lershon 
t Co.ndenserB for 1uy transmitter. Diagram_ euelosed. 
I O tlend me your booklet "Puncture Proof Filter Condenl!e.rs." 
I 
I NAME ............................................ . 
I 
I STREET, ... , .................................... , . 
I 
I CITY .. ,,, ........................................ . 
I 
I ST.ATE .••.••..•.................................... I 

L------------------------------J 

has been pleased to pln.ce in our ability to eontrol 
ourselves. 

Federal Convention will take place in Mel
bourne in October,, and delegates from every state 
,vill be ai,sembled in conference for the best part of 
a week beginning October 20th. Incidentally, 
foreign amateurs who happen to ,·isit Australia 
on any pretext are assured of a wcJrome if they 
wiU communicate with the Headquarters of any 
Division in the eapital eities. The necessary ad
dress can be ohtained on application to the Radio 
Inspector at thP central post offire for the city. 
Poor ,:•onditions continue for D:X work, but there 
are very definite siw:is that the r,pproaehing 
;;pring season is ushPring iu better ones. It is a 
pity rhat there nre not more DX cm.1.tacts at
tempted on the :l.5-mc, band as conditions above 
1.1-mc. are definitPly better than h("low at present. 

The 28-mc. band is bPing s::Vs1errn1tica!Jy ex
plored, and in view of the poo1· conditions on the 
other hands, more and more men are bPing at
tractf'd therf'. Vh.3CZ had a very .interesting (,\SL 
from HJ1.Flfi, who reported his .!,-me, signals in 
/tustria. He had discovPred immediately after the 
rhte of the report that he was outside' the band, 
so that the exact indicat.ion ii, excellent proof of 
the accnraf'y of the reeeption. 

The Yimorian Division is hold.i11g an anmtcur 
,,xhibition in S<'vtembf'r which will be givN1 o'vt'r 
to ;,. display ,:,{ amateur work and equipment . 
It is planned to have l.c\..H.l', Headquarters 
address us ihrough the cooperation nf the rnm
mercia.l 'phone statiom; and we are hoping that 
the stunt will come off successfullv. l think i·e will 
just abont gain the record for "a long distance 
•·attendance'' (;f the ll.Q. gang at a local ec,nven
tion, wou·t. we? (.1nd, as was chronicled in this 
department last month, the affair was carried out 
very suer,e;,sfully, although 'phone was uot us£•d 
,-ts proposed, Instead, Pres. l\laxim pressed a 
key a11d opened the exhibition by means of this 
signal.·- C, B. D.) 

Hoss Hull has gone back to the rnited 8tate:,,, 
aud while we feel the loss of ,;nch an excellent 
radio man, we are pleased to think that. nn .Aus
tralian should reeeive the honor of a nwrP attrac
tive and lucrative appointment in America. 

BRITISH NOTES 

Bu J. Clarricoats. Kon. 8-t;C~ ll.S.G.B. 

The Fifth Annual Convention held in London 
on Sr•ptPmber 26th and 27th proved an unquali
lied success. Some 150 members from the British 
Isles were present at the various meetings, whfr·h 
were presided ovPr by J\lr. GNald 11arcuse. The 
Convention opened at I:\ p.m. on September 21:\th 
when th«' Prf'sident made his opening speech of 
welcome. This was followed by the announcement 
of the election of new District Reprei:;entatives. 
Messrs. G. W. Thomas, G5YK, and J. W. 
:\lathPws, CtlLL, then read a J~aper entitled 
"The Progress of 28-mc. Transmission and Re
ception." This paper is being published in the 
October issue of the 'J'. &· R. Bulletin, and can be 
forwarded to all interested non-members un pay
ment on one shilling. 
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• 
Photo--Electric 
RADl<JTRON 

UX-867 
RATING AND DATA 

Anode Supply Voltage ,Maximum) •.. 200. Volts 
Anode Current (Maximum) . • 20 Microamperes 
Window Diameter • . l..25 inches 

Apprr,x, Sensitivity 

Dynamic. 
Static • • 

• • 25. Microamperes/lumen 
. 30. Microamperes/lumen 

Maximum Overall Dimensions 
Length •• 
Diameter 
Socket 

For Experimental purposes only. 

6 5/16 in. 
. 29/16in. 

UX or Navy Type 

Photo-Electric Radiotron UX-867 is a highly sensitive, 
general purpose photo-cell of the central anode type. 
An output of from 1 to 5 volts can be obtained with 
excellent fidelity. 

~

. ···· ... ,. /,~~, A limitod q~nti<y of llX-867 Iudiotrnn, is mifabl, ., , , / /, for sale to amateurs possessing station licenses . 
. ._ ____ ..___. NET PRICE $17.50 

Rectifier Radiotrons UV-217-A and UV-217-C 
For the benefit of amateurs who wish to in
crease their Rectifier power without incurring 
the m,pense of purchasing new filament heating 
transformers, we are offering Rectifier Radiotrons 

UV-2r7-A, Rating 
Filament Voltage •••• , • 10 Volts 
Current • . •••••• , • 5,25 Amperes 
Maximum A.C. Supply Voltage 

(RMS) •.•...•• 1500 Volts 
Maximum D,C. Load Current • 200 Milliamperes 
Length .•••••• , • • 7 7/8 in. 
Diameter • • • • , • • • . 2 5 I 16 in. 
Socket Type . • • . . Standard SO watt 

(RCA No. UT-54l) 
Net Price • . • . . • . , • $20,00 
Instruction books giving complete technical infor. 
mation concerning the above, aml other Transmit-

UV-217-A and UV-Zl 7-C at a new low price. 
These rectifiers have srandard "50 watter" filaments 
requiring 3,25 arnperei at lU volts. 

UV-.117-C, Rating 
Filament Voltage . . . • • , 10 Volts 
Current • . • • • • . . • • • 3,25 Amperes 
Maximum A.C. Supply Voltage 

(RMS) ••....• 
Maximum D.C. Load Current 
Length 
Diameter •••• 
Socket Tvpe , , . 
Net Price 

• 3000 Volts 
• 150 Milliamperes 

8 1 /2 in. 
, 2 .5/I6in. 
. UT-541 and Clip 
. $20.00 

ting Radiotrons will be sent gladly upon receipt of 
a request accompanied by your station call letters. 

Engineering Products Division 

RCA VICTOR COMPAJ~Y, INC. 
Camden, New Jersey 

District Offices: 261 Fifth Avenue 
New York City 

100 w·est Monroe Street 
Chicago. Illinois 

Santa Fe Building 
Dallas, 'J[' exas 

2 3 5 Montgomecy Street 
San Francisco, California 
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E111ii1111ie111 t 
Filament Heating Transformers, Plate Trans
formers and Radio Filter and 'Modulation 
Chokes, designed to meet amateur require
ments, are of the same high quality that has 
made AmerTran products outstanding in a 
highly competitive field. 

Bulletin 1066 gives complete descriptions l;'.nd 
diagrams of new equipment. Every amateur 
should have this informative Bulletin as a 
guide in ordering new equipment. 

.Ameriean 

Transformer ~ f~~mpany 

l 72 Emmet St. ~ Newark • .:'\' .• J. 

AMERICA.."'I TRANSFOIL1\IER CO. 
172 F.mmet St., Newark, N. J. 

Please send me Bulletin 1066 containing complete infor
mation on AmerTran Transformers, for better radio 
rec.eption. 

Nam"--------------------

Address ...................... ---~-
,;:,. s. T. 12-30 

I ' 

. .l..t the etmc)lusion of the meeting, two chara
banc parties proceeded i.u visit · the stations 
owned by ::\Iessrs. .\lathews and Clarricoats. 
The Saturday programme f•ommenced with a 
Delegates Meeting presided over by Mr. II. 
Bevan 8wift (Al?ting Vice-President). l\Iany 
important decisions were re!l.ched, and recom
mendations made to the full meeting later in the 
dav. · 

:rhe usual souvenir photograph wai; taken just 
prior to the bus.iness meet.ing. 

,\Ir, :\larcuse·s first duty at this meeting was t.o 
present the Hoeiety's trophies, each redpient 
heing greeted with acdamation. 

The main busine,;s meeting dealt with many 
matters of local H.H.ti.B. and B.E.R.TJ, intere&t, 
ehief perhaps (as far as our colonial membership 
is concernecD was the decision to provide a new 
coat badge ineorporating the letters B.E.R.F. 
One other yery important dec,ision wail made 
which will, we bPlievP, prove of immense iutere:;t 
throughout the world. This is the inauguration 
of an'· ., Empire Radio \\'eek" when c1;ery en
deavour will be made to work Empire sta
tions, 1'hls week will extend from Sunday, 
February 22nd, to Sitlurday, February 25th. 
Full details will be published shortly; mean
while, suggestions from Colonial groups will be 
appreciated. 

Convention eoncluded officially with the :,n
mrnI dinner held at Pinoli's Resta~ant, \\"ardour 
Street, London. At this event a very great surprise 
was given to the members bv the arrival, direct 
from.,lersev bv seaµlane, of ~liss Barbara Dunn, 
C:ffYL. This ;ms the first oceasion the 011's of 
the R.S.G.B. had been given an opportunity of 
meeting our first aml only ,wtivP YL member at 
one of our Xational gatherings. During the eve
ning she was presented by the President with the 
eup she won in the recent l.7-me .. tests .. 'I. further 
;;w-prise was provided by the Honorary :-;eeretary. 
Thanks to generous offers made by British radio 
rnanllfaeturers, he was able to offer over i.5 valu
able prizes to· the persons pre;,ent, The prizes 
were "drawn for'' by the member:; and presented 
by Miss Dunn. Twenty-two firms made contribu
tions. The pl'esenee uf Mr. Drudge-Coates (ex 
Y-DCR), J\lr. 8hrimpton 1ZL4AO) imd 1\lr. Le 
Cheminent CVP.7 AB) added great interest to the 
gathering, all three gentlemPn giving or n:,spon<l
ing to the toasts of the evening. J\lr .. Arthur 
\\

0atts proposed the toa,-,t of the Society Over
seas, whiL~t J\lr. H. B. O.ld wel<'omed the 
guests. Mr. Gibbs (representing the T>riily JlaU) 
responded. 

The Society at Home was proposed by Mr. 
Drudge-Coates and the Honorary Hecretn.ry re
plied. 

During the toast. speech to the President, given 
by Mr. Bevan Swift, he prP;sented to Mr . .:\lar
e11se a large batch of (jSL 1;ards upon which each 
<loner had written ''Thanks, O;\l." a,;; a mark of 
appreciation for the work he had done on behalf 
of amateur radio. The final toa,st of the e.vening 
was proposed by Mr. Devan Swift when he called 
for all present to show their appreciation of the 
work carried out by the Houora.ry Secretary, 
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He Thou~ht He Would Take the Chance-
Bill, the second op, was just putting the finishing touches on the keying 

circuit and Jack, the first op, had placed the last power wire in position. 
"Well, l gues,s she's about ready to 'perk' now," Bill said. "Yes, looks as 
if our labors of this past month are beginning to bear fruit. lsn't she a 
knockout, thoughi" "Sure enough, but look what it cost you." "Here 
goes, and may the first QSO be with a foreigner," said .I ack as he threw 
the power switch. Things began to happen .• \ cmdtling noise and a thin 
wisp of smoke seemed to find its way from the middle of the transmitter 
and Jack literally flew at the power swi :ch and with a wrench that seemed 
t.o possess every bit of his anger, sorrow and pathos, disconnected the 
power from his transform.ers. But it was too late. "\\'hew/' from Bill, 
"what happened now?" The word~ froze on ,his lips as he noticed the 
expres~ion on Jack's face. Too (1ften had he hi.:"atd the sharp staccato 
cracks of the high voltage breaking forough the insulation of his filter 
condens<'rs. Jack felt downcattt. 0 Happened? The condensers blew out 
and took the rectifying tubeR along with them. There goes·a month's work 
and money." " But how could the condensers blow when they are rated 
at 2000 volts and the transformer only gives 1.500?" Jack looked at him 
shamefully. "I know that, but 1 thoug.e1t I'd take a chance on these con
densers - they certainly looked good.' 

I 
I 
I PU8LISHf:0 BY• ~ I 
• AMERICAN SALES CO f9•2f WARREN ST~ NV. CITY ~ 
.~~~ 

Our Noven1ber issue of uKey-Klix" w11.s 
n1a.tled t:o every licensed .. Ham" in the coun
try. If you are not on our mailini;t list send us 
~

0our name at once. (See ··Ke,v-Klb:tt for our 
offer of !<'ree QSL Cards) 

When you come to think of it, did Jack really have to take a chance in 
buying his radio equipment? He had planned his "superb" transmitter 
time and again, went over every little detail, end on end. He had spent 
money on apparatus and bought equipment of a question·able eharacter 
from a company of questionable name. That is where he made his mistake. 
Just imagine how much better Jack would have felt if he knew that he 
was dealing with a company that had been catering to the amateurs for 
11. yean<, practically since the inception of tbe hobby, and that every piece 
of apparatus he purchased was unconditionally guaranteed by the seller. 
The American Sales Company !since 1919) has beeu supplying the wants 
of the amateur and has reached the point of being the largest amateur 
supply house in the country, only through its untiring efforts in dealing 
squarely with the amateur. Do you have to suffer Jack's fate/ 

BARGAINS IN TRANSMITTING !EQUIPMENT 
TRANSFORMERS 

AMERICAN 2.5 volt transformers -- two windings at 11 
and ;; amperes. For mercury vapor tubes ............ $2.75 
!,MERI CAN .3000 volt center-tapped transformers -
taµped at WOO v. Filament windings: 2.5 volts at 10 amps. 
7 .5 volts at 3. 75 amp.. . . . . . . . . .............. $13.00 
AMERICAN 4000 volt center-tapped transformers -
rapped at 3000 v. Filament windini,s: .i,5 volts at 10 amps. 
'i.S volts at 3.75 amps ... , ....... , , ............. . $16,50 
'rHORDARSON 175 watt - 11.50 volts center tapped, 
two 7,5 and one., v. windin,is ..... , ............. . $4.25 
THORDARSON ~50 watt _ .. 1200 volts center tapped, 
twn 7.5 and nnr 3 v. ;·vindings ... ,,, .. ,,,, ........ $5.75 
THO RD ARSON 100 watt - 700 volts center tapped, one 
5 atlfl one 1.5 Y. windini:,:s .. , .................... . $3.75 
THORDARSON 100 watt -- same as above but for use 
·with 2S cycle AT. curre11t , ...............•....... $4.25 

CHOKES 
AMERICAN ;m henri, JOO mil chokes, ........... . $9.75 
THORDARSON Filter Choke, JO hellri - 1.50 mils. 3000 
volts insulation test ..... ,. , . , ................. .. $3.25 
THORDARSON Double Filter Choke, c,,ntain.s two .18 
henri - 150 mil chokes .......................... $(,.:.!5 
AMERTRAN Filter Choke, 20 henri - L5U mils. D.C. 
,~sistance 110 ohms ...... , .................... . $10.80 
R.C.A. Dou hie Vilter Choke - contains two 30 henri -
100 mi\ chokes .................................. $1.75 

CONDENSERS 
F'LECHTHRJM HIGH TENSION Filter Condensers, 
,vith porcelain insulators. guaranteed. 
l.~00 volts- l mfd .... ,,, ...................... . $2.70 

;, mfd .............................. 5.10 
4 mfd .............................. 8.70 

.:iooo vnlts - 1 mfd .............................. 1,.011 
2 mfd .............................. 'I.OIi 
4 mfd ............................ . 15.60 

\'.'rite for sµecial prices ou JOOO volt condensers and type 
HS&HV.· 

CONlDENSERS 
DUBILIER Filter Condenser, 1.75 mfd., ICKJO working 
voltage D.C ..................................... $Ll5 
HUBILIER Filter Condenser, 7 mfd., 600 working volt.aRe 
D.C ........................................... . $2.50 
IHJBILIER Filter Condenser, 4 mid., oOO working voltage 
D.C ........................................... . $1.80 
DUBJLIER 11.75 mfd. condenser, 3 mfd. at 1000, 4 mid. 
at 600 and 4, 5 and .25 mid. at 160 working voltage D.C. 

$.~.75 
STROMBERG-CARLSON Filter Condenser, .3.5 mfd. at 
600 working volt.age D.C. •.... , .................. $1.50 
AEROVOX ,· mfd. Conctenser, 2 mid. at tnoo, 2 mfd. at 
800 and J mfd. at 400 working voltage D.C ... , .... . $3.00 
DUBILIER !'late Stopping Condenser •. 000125 mid. at 
I Ono volts .... , , •••.............................. $.35 

SPIECIALS 
BRADLEYSTAT, type f:210, current capacity 10 amperes, 
for transmitters ... , ............................ .. $.95 
R.C.A. Power Rheostats, will carry up to 2 .. 5 amperes. $.40 
R.C.A. Power Hheostats, (heavy duty) will carry 15 awµs .. 
for largP tubes .. , , . . ........................... $3.00 
CENTRALAB c;a[n Controls for fone transmitters. 
0-2 50000 ohms ..................•................ $. 75 
AMERICAN 50 watt transmitting sockets, made frmu 
heavy bakelite .... , ............................. $J.45 
R.E~L. Frequency meters, separate unit for t,-'.ach hand, 
accurate ...................................... $15.00 
VIBROPLEX new aud improved, direct from factory in 
r~d, ~eeu or bhw hase, ... , ...... , ............ , .$17.00 
WESTINGHOUSE l:l60J ohm transmitting grid-leak. fiO 
watts. Tapped at 60()0, 6000 and 1300 ohms ........ . $1.50 
AMERICAN 250 m1tt tr0msmitting sockets. 2 euds . . $2.55 
UNIVERSAL No. 101/Q modulation transformer-·· HIO 
,,hms .... ,,., ................................. . $6.85 
PILOT SUPER-WASP, D.C. kit, all parts cnmplete fnr 
Pxcel!ent receiver ............................... $29.50 
PILOT SUPER-WASP, A.C. kit, practically humles,;, 
for short wave,. . . . . . . . ....................... $34.50 
PILOT Short Wave Plug in coils, set of five for all bands. 

$4,95 

AMERICAN SALES COMPANY, 21Q Warren St., NEW YORK, N. Y. 
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··M . .\XIJ\Il:M output of an,v transmitter 
L iu short wavt.• wurk is <letcrmim·d hy 

, he radio frequency outpuf as indicated h;v the 
milliammeter in the antenna eircuil. Naturally 
the reliability of this m(•asurement is of utmo:;t 
.importance to every operator. 

The reliability of \\'eston inslrurnn1ts is 
withoul •~qua!. Their tb,ign and quality of 
1,orkmanship give them the dependability in 
st•rviee that fff<>n·on11·s 1 he exceedim!lv sliirht 
differem·•· in eo.~t whic·h wonld be off's-;;t' bv foss 
rdiablc ~;peration. · 

~rhe Westu11 Model 4'i!5 was designed and 
developed particularl;v for short wave work. 
1t is a 'l'hermo-Couple type instrument, ac
,:•uraC'y '<!~;;,, madC' as Ammeters, 1Iilliammeters 
and Thermo-G·alvanomders. 

The Ammeters, made in ranges of (me to 
twent,\ a.rnpere~, may he used on D.C. or J .. C. 
,,r any fr,·quency. They have a safe overload 
capacity of 50%. 

The 1Iilliammctcrs, made in ranges of 12.5, 
2,'.iO, and :'iOO milliamperes, art• for use on A.C. 
only. They are ideal for short. wave transmis
sion because thev havt· a verv low internal re
~i:,;lance, give tr;1e ("Urrent v;lue without auy 
frequency error and do not disturb the con
stants in the transmitter. 

:Model ,i~;j is tfosigned for flush pand 
mounting. Iu size and appearanet>, it. cxadly 
makhes the eowpanion .Model :mi D.C. and 
Model 47(i A.C. Voltmeters, being H,!.-1: iuchcs 
in diameter. 

For more ('ompldf infnrrn..atiun, U'T'il,: for Circular J J. 

Weston Electrical Instrument Corp. 
602 Frelinghuysen Avenue Newark, N. J. 

It is not proposed to deal with other 1.na.tf.er;; in 
this British report because of the space already 
taken up with the Fifth Annual Convention, !Jut 
,ui attempt will he made next month to remedy 
this omi::;i,,fon. 

NfJW ZEALAND t-U;!'CHl.T 
By D. Wilkinson, nee-Pre.,. S.Z.,LR.T. 

This '>inter has undouhteclly been the poon,st 
on record in :\'ew Zealaud for DX. \"erv little has 
been done during the months of May, June, July 
und . .\ugust on eithei· the 14- or 7-mc. bands. The 
11-mc. ba11d ha:s been a eomplete washout, while 
,-me, has lwen bothering similarly in that DX 
signal strength has dropped ro almost zero :ifter 
dusk in the evening. 

During the lull mo:st of the ;;tations have been 
concentrating on :'..5-mc. operation, especially 
with regard to expE>rirrwntaJ 'phone, and some ex
eellent results have been obtained. Communica
tion with Amitndia and distance up to about 2000 
miles have been eovered with even low-powered 
out.fits. A.t, the same time, however, skip distance 
has been verv noticeable this winter (J/.1 the 8.i:i
me. band in New Zealand, making Q8O's within a 
nmge of ~00 miles very difficult shortly Hiter 
dark, During the whole year American c.w. au.d 
'phone station:; have bef'n r••gularly re<'<•ivPd very 
well for this band, and everything points to a 
rP.turn of the 1!)24 eonclitions next year, with in
ternational Q80's once again in the viP.inity of 80 
meters. ZL2BE has alreadv made a number of 
contacts with W-stat.ions this winter on this baud 
with a power input of 200 watts, and reception of 
European stations has been reported. 

Thi, DX ;;Pason is uow returniug, and <lurinii; 
the past few weeks several European contacts 
have bePn made on the i-mc. band in spite of the 
heavy QHM from \\'-stations in the early ewning. 
Conditions on 14 me. aJ'e still not of the best, but 
by the beginning of (Jctobet· should return to 
normal as indicated hy past years. 

NORWf;GtAN NOTES 
By G. H. Peterse.n, Pres. N .R.R.L, 

We want to draw attention to the new address 
of the ~ .R.RL. which is Post Hox 22fi3, Oslo. 
All eorrespondence for the N.R.R.L. as well as 
for members of the Board should he ~rnt to this 
,u.ldre:;s. \\ c ask you to kindly direct Q8L cars to 
":\i lU.tL-<JSL." Corre:spondence for any Nor
wegian amateur will be forwarded. This correct;; 
the information given in the l.A.R. U. News for 
.::ieptember, Ul:,m. 

,.\ctivity is fine, judging from latest reports, and 
conditions on the two principal bands, 7- and 14-
mc., are improving. LAlG announces his come
back from a new QRA, and swears by the hori
zontal Hertz which bas brought h.im (}SA /.i 
reports from all Europe and QSA 8-4 from PY 
and LU. He is eagerly searching for his old VK 
and ZL friends now on 14 me. Other stations re
port guod Europeau re;;uJ.ts. 

\\' e have gotten a temporary permit t.o operate 
on 8i.50 kc., chiefly to arrange for some inland 
relay tests. These will take place on O,~tober 2!Jth 
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FROM V(OQH ~ Homew,1rd Bound 

OUT of the fastnesses of the 
Arctic,, the staunch little 

schooner nEffie Morrisse:y0 has 
again snuggled salc[y into her 
berth in home waters. 

Her coming was not unheralded, 
because: on September 26th her 
unfailing and cfficknt transmit .. 
tcr,outovcrmany leagues of toss= 
ing ocean, sent this message • 

Ed. Manley, Oprrator of VOQH, 
aboard the II Effie Morrissey" 

From Pofo to Pole, East and \Vest, wherever Radio is 
known, the good, rugged Cardwe:U has re:ndere:d valiant 
service under trying conditions. 

Your outfit may never be c.aUe:d upon to me:et the test 
of salt water, salt air, e:xtre:me:s of heat and cold,, shocks 
and. unavoidable: abuse:, ne:v~rthe:le:ss, a transmitter or 
rece:ive:r, if worth building at a[I,. deserves CARD WELLS 
for e:fficie:ncy and long service:. Se:nd for literature:. 

Th~ AII~n D. Cardw~Il Mfg. Corp1n 
81 Prospect Street, Brooklyn, N. y. 

CARDWELL ••• nTHE STANDARD OF COMPARISON"" 
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GUARANTEED ...... 

NEW RADIO 
BARGAINS 

International .Microphone-Two button for public addre5t~ 
'\y;.;tt>mR and transmitters. ~peech or mu1;,k,... , , , ...... $9.75 
Complete Phone and CW Transmitter 15 to ;30 \\-·-atts, $39.50 
lnd11dinJ?: tuned p1Atf', tuned grid o,;dlJator with"provision tor 
n-y8tal control. \\'irf'd fo:r on!" ,·,r two U:X 210 t11b~f.. One or two 
UX 150's as turxiulator':.'l, t~'o -.tag,~-. ,,j spn.-,:'h · arn111ification, 
,\.tounted in beaotifitl twu-toue \1\/alnut eabinet. Ha~ an11ile ~f,a(·P 
tor .-\C power suv-µly. Price includes tJHe Stromberg-Carlson 
microphone. 
Pow<"'r Suppl,v unit for l5 to 3() \Vatt Transmitter $19,75. \Vin 
ddiver tiOO volt 150 milliampere:-. ior plate c-urrf'nt. Ha:-:i iilament 
tor l~t, 210,250,227, and 226 tuhet-'\, 
\\'orld \\'Jde Triple Screen Grid Short \Vavc RecC'Jver. :'\ 
inur-tob~ ... hurt wave rc,:d~t'r for the hig:hei;;t etlidency foi- code, 
phone and arnp·il;' otttput for kleYi:-,ion exru:~rimentH, Uses 1.24 in 
a k..F. stage, a l.:!,l detedor, <1- 22,J n•,3istance cuupled audio ft't'-1J
ing intoa24.5 po\ni.-tuli~:. Tttbf's Utit±d Htaki-: a minim11mc_1f micro
phonic noi~ and are ,:.o wired to be U.':\ed on a <J volt :,tora~e bat-

fi~~~ '~.{\~ '1sll1 £it~!;~~ g~t~:•;~~lt~~~~1~ \~;1;~1!11;,~ 7'i\:;~:(t1:~v~~~ 
frequencies. . ... , . . . . . . . . . . . .... , $28.50 
\\"orid \\'Ide 2 tube· Short \VRVC' Receivf;'r. $11.75. 1\ t.111:o~ti1be 
ri:-,·dvn in a lwa11tifql -.hi1·ldf-'d mrt.~l cabinet. .\rddeal aU aroru1d 

rt\ibf ! ct\ "t-~~;~ t?~1
;;; ;,1;t~!\ [~(~;;:~['~}.t'~l ·:~1~:-r "s!!;;~~~.11

~~ ,~:~~ 
14 to .':>SU meters~ Can b~ used with auy ~taudard bae,,• tube . .:s. 
·.rub.~s UX t:rpe, 30 day rrplacernent guarantee. ~u. 210. $.2.25; 

1~(4, i1~2f:-:~~.: i£i,:;i~:.$i·.~~i2'J~i>J~<t~~lii~1,t~· $t . .zs; ~0
• 

Low Po_W('T Transmitter. adaptabI" for phoue or '.'O<f(:. 1✓\'ith 
plug-Jut-oil~. . ..... , .. , ...... , .. $14.75 
Short \Va,ce Sd.s. one tube 1.ot11pll:'t~ \Yith S ,·,,il<l, f 4 to 550 
meters., . $(,,45 
Auto Radio - f f~f."S 3-224, 2 .. 2,17 tube$ attd 1-245 Pow,.-r tube. 
,,ingli-- dial. t.remt-'ndoo<i vi,lomr. (.'ornp:wt, Fits anv ,:ar. \Vi:: 
i,rnarantec thi<.1. ~·t to µt.:rform bt·ttt>r than B~ts -;dling up to $1.50, 

$20.00 
Strombcrl!1~Carlson tekphon(' transmitter on ch•14k stand, $l.75 
B Elfminator. L>ry, 181.l volts, will oJ)t:rat<:> tip to Hl-t11bP l'U•t, 
-.ri1h l8() tube, tutly gi1a1antet·d . $0.75 
250 o-r 245 Power Condcnst•r H1ocks. B Mfd., 1000 volt Av C. 
t~~t. tappt;."J 2, 2, 2. ,1, 1 and 1 mi<L 1 mfd,. . , . , $4.75 
J. Mfd. Condenser Packs, 2000 vnlt A. C, tf'.:;t, .. $7.90 

t 500 '-·ol t . $3. RO 
Double Chokes, JO h,~nry t:.'"a; h, 160 mils., 1500 vt. tf:':-;t, shiddPd 

1:-;o mil~ 
$4.'15 

.. .$3.75 
No, 1003 Power Transformt:rs, ,:.hl(•lded, :,;-{.'., 600 Y. for one 
Jk:t, one .?..:.:;o, onf• 2,~7. four J.!.6 t.ubt::c. a11d 2 chokes.. . , , $5.00 
AC-A. B. C. Po,,·<'r Packs, completely as.~:~nibled , ...... $8.75 
!.50 V. B. a}.;,., ha,;; ~. C, filamf'nt for up to 9~tnhe :"<fl. \'.'an ht> I.IS('<j 
a~ B r.liminator. Makr yql.lr battrry '-k'l aH r!Pc-trir, r.; h11il<l vo1ir 
,\, C, ~t around this pack. 280 tube ior thh pa,.'k, 95c ,_.xtra.~ 

ORDERS SHIPPED PROMPTLY 

CHAS. HOODWJN CO. 
4140 Lincoln Ave,, Dept. M-8 Chica~o. Illinois 

ANNOUNCING! 
Our new .Amateur Catalogue, the finest of its kind, 

containing the most complete line of ~upplies ever 
a~-.:embled in one catalogue. 

Ovf:r thirty-five P<i~t:~ uf nothing but supplies for the 
Amateur ,and Bhort-wave ~nthusiast. · Also Round 
•~quioment. 

EVery manufacturer ~.;.·e f"f:'prf'Sfnt makes quality 
merchandise and it. is with great pleas.Li.re that we can 
''."f'll you tht=>se quality products. 

Let us send you a catalogue with our ,x>mpliments, 
then your nam~ will be on our mailing list for the future. 

Nemember, ire Pay the. Po.stage 

218Chestnut 
Street H1!:iJ::'S 

Apparatus 

Harrisburg 
Pa. 

to ~ovember 2nd, u.n<l many amateurs am a.l
ready testing their gear on this wave. Our pr.esent 
permit extends only until the end of November, 
but all Norwegian transmitters will welcome re
ports and ti80's in this band, particularly from 
the more neiirbv countries, to test the utility of 
this wavelength. for sehedules. · 

Amateur Radio at the Eastern States 
Exposition , 

forhPar to mention the one dav when the station 
was for a short time transfor~ed into all exprri
n1ental layout, merely in the hope of Rlightly in
('.reasing the already r<:'spectable wallop of the 
signals. 

The filter - which, as yon will note hy turning 
to pages in ::-.;ovember {)81', con;,istcd of ii ehokP 
coil and Plectrolvtic eondenser in ii brute force 
arn:i.ngement - ;,.,as shorted out. Afte1· mueh re
viling of the monitor, mierometric adjustmc·nt of 
the n.ngles of antenna eoupling coils, hairhreadth 
•·hanges in the setting of tuning eun<lensers, and 
careful plotting of the rP1ulings shown on WlLl's 
autcnna rnilliarmneter ion whi<'h r·hanges of a 
very few r.L milliamperes ('Ould be read) the set 
Wil,$ eventually put on the air at ti:00 p. m. \Y3PX 
was called by Blum, chief op. and worked. The 
note W:18 reported crystal d.r,. QJSA 5, and \\':WX 
could not be shaken from that description! 

Xow for heaven's sake, you fellows who are 
using similar sets, don't set forth immediately to 
lay a ten-penny nail or a rusty hairpin across the 
terminals of your tilter on the strength of that 
report! If you do you'll get a.c. and an applica
tion of the \\'ouff Hong as you deserve - nothing 
more. It. takes four cracker-jaek ops and a miigic 
potion to make d.c. out of even particularly well 
behaved r.a.c. 

The station lo12: gives us the following data; 
twenty-five stations were worked -- sonw of them 
more than once - in seven districts. This was in 
five days, as the first and last days the statioll was 
not on the air. Inasmuch as traffic handling iind 
not DX or aJl effort. to fill the station log wail the 
end in view, the results were eminentlv satisfac
tory. All reports were C-JSA 4 and 5, and.operating 
was confined to daytimes. While the work.wasn't 
spectaeular, consideration of the conditions aud 
the times gives one a lot of respect for the low
powered set. 

A large number of messages was originated at 
the booth during the week, a eonside~able pcr
(•entage of which passed through WlMK. HP's 
assistapee in disposing of this traffic was invalu
able. Many of the messages were of rubber stamp 
character, but some were of considerable interest. 
One of the Springfield papers carriP<l a headline to 
the effect. that flat pocketbooks were replenished 
through the st.at.ion, :1 thought derived from 
messages requesting more cold cash from the 
home folks with which to meet. the exigencies of 
existence. 

The operation of WlESE was a good example 
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The New A. C. Traffic-Tuner 
NA 'iiD©llNIAILA•C· THRILL-:sox sw5 

Many new features, not pre
viouslv found, have been 
developed by NATIONAL co. 
Engineers for this remarkable 
all~purpuse, high-frequency 
receiver ··- ;,ssuring a high 
degree of trouble-proof op
eration, a continuous tuning 
range, 1::qual adaptability to 
rhone or C. W., and absence 
ofhnm. 

Equall11 _;Effective on Phone or C. T,V. 
THE R. F. 
TRANSFORMERS 
Standard !->i-~t nf four pairs. 
(~overs 21.2 to '.U::il m.c. 
:-_-.rec1al ('.ill.:. available tor 
1)-2.1 2 tn.c. and 2.61-l-; 
n1.1,..:. i.--ir,w.::e::,, R-39 fonns 
giving lnW lo""' a,vith. high 
rnct.:harncal stah11it:v. Blank 

t~-,rms avwiahle for experimental use. 

THE 
TUNING 
CONDENSERS 
New NATIONAL mockl 
~E ·- ,p,,cial H. F. 
variable condenser 
with int-iulatcd n1...i:in 
bearing and .constant 
impedance p1J,(tail ·-

270 deg:rc<.:' ~traight lmc frequency plates. 
This tlt:'W design makes gang-tunmg pu~:::.i-
ble on ... hort waVC.'-, · 

THE 
POWER 
SUPPLY 
.,\ ':>t~parate and 
~,pec1ally de
'' 1 gn ed unit 
made with Jilter 
sct.:tions for 
humless htgh

frequcncy opcrati~n. l XO volt R. 2.5 volt 
niammt ,upply. Equipped with cord and 
._,·,tt rubber covered connecting plug, 

Licensed under R C A Patents 

A MECHANI~AL~Y. and dectr~call)'." stable 
. true A. C. High-Frequency fraffic-Tuner 
and Receiver for amateur use. Will work with 
Jifferent sorts of antennas vvithout readjustment 
except of antenna trimmer. Once trimmer is set, 
Thrill-Box tunes and logs with true single 
control. Extremely simple to operate. 1080 dial 
degrees available between 21.2 m.c. and 2.61 m.c. 
E;sily adapted to still wider spreading of bands, 
if desired. Works down to 3,3 m.c. Verv smooth 
sensitivity control, no grunting, no back-lash, 
or dicking on higher frequencies. No hand 
capacity. DOUBLE SCREEN mun, with 224 grid
.leak detection. Push-pull audio, with special 
phone-jack before the last stage. 

See Description of Transfon?'lers, Condensers 
,md Power-Supply dt left 

,\lso made in new Low-drain D. C. Model, using 2~0, 231 and 23;! tubes. 
Easilv assembled with genuine NATIONAL Radio Parts. 

Ff/rite today for Amatettr B1dletin No. 141-Ql2 

NATDONAL 
RADIO PAlRTS 

~ 
NATIONAL COMPANY, INCORPORATED, MALDEN, MASS. 
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Official 

Radio Service Manual 

Official 
Radio Service 

Mimual 

Wit'II!;' Diarr,u,,.r 

$350 Per Copy 

tznd 
Complete Oirectory 

<1f all 
Co,nmercial 

Wiring Diagrams 

JN LOOSELEAF FLEX· 
IBLE LEATHERETTE 

BINDER 

Over 1,000 Diagrams and Illus
trations, etc. 35 2 Pages 9" x 
12''. Weight 3lbs. 

Hugo Gernsback, Editor 
Clyde Fitch, Mana/iins Editor 

Never In the history of rRdlo has there ever been pub!Lshed a 

i!f<:l~Rv'icu:1MAN?lXf.~e1t{1sasa t~1P:bie0it~~;~i~{t~1!!t 
Hervice information - wurth sev~ral times its prtee, It-R educa
tional value 11:l oJ great. .Import.a.nee, not only to senrice men, 
bur, tn everyone interested in radio. 
Hundreds of ~iring diagrams, as well as important data, of 
eommcrcial receivers tiince LH27. and some many yeaJ;B earlier, 
have been collected and placed nt the d1sposu.I ot radio aerYiC'e. 
rueu. Additional l:iervicc d~ta for uew rect!ivera as they llDPear 
011 the market wm hf' 1:Hlpt)lied :i.t trifling c:ost. 
The OF'FH'TAL RADIO SERVICE MANUAL contains ahlu 
a most ciomnrehr.nsive im_;truction course for servicing any 
nuimtfart.11rf'<J radio RH,, n.iHo many import.ant art.icleR on Am
plifiers, AutomotiV(' Radio, Antennas, Condensers, Detectors, 
1v1eter8, etc, 

Send t-at;h, ct.eek or n~me11 order 
today for this tmportant radt-0 ·work 

r · -GERNSBACK PUBLICATIONS, INC.-· 7 
I Dept, 300 98 Park Place, New York, N. Y. I 
I 1 am enclosing herewith $-~.50 (check or money order) kindly I 

aend me prepaid one omclal Radio Service Manual. 
I I 
I Same ......... ., ....................................... I 
I ..l.daresa ••••• , ............................. ........ I l _ _ _ lNty ancl 8tate . ............................ --.:_J 

High Frequency Transmitters-Receivers 
Laboratory Equipment and 

Special Apparatus 
designed and constructed to meet your requirements 

!Submit your specifications for estimates 
Soundly Engineered and Well Built Jobs Guaranteed 

HOLMES C. MILLER RADIO ENGINEER 
P.O. Box 105 Palo Alto, Calif. 

O:'.\l" THE PACIFIC COAST IT'S 

RADIO SUPPLY 
Everything for the /imateur 

and Experimenter 
\Vestl)n, Thordarson. Mershon. Amertran, National. 
REL, Signal, Flechtheirn, Clarostat, Rectobulb, Pyrex, 
Vihropiex. Lynch, Parvolt, Cardwt:'11, .t\.llen~Bradley, 
Aerovox. Jewell, Universal Mike, \Yard-Leonard, CeCo, 
ARRL Hanclhonk, Pilot, Le«eh, Durham - and many 
others -- send for the dope. 

RADIO SUPPLY COMPANY 
912-14 So. Broadway 1.~,s Angeles, Calif. 

W6FB1 Loca•e<~ In Building 

of the splendid efficacy of low-power under pres
ent conditions. That matter has been tP-sted and 
proved to our full satisfaction! 

WHAT IT'S ALL ABOUT 

And that was triumph indeed. In fact, there 
were many such triumphs which were over
shadowed by the principal object.a of this cot,pera
tion. The new interest aroused in old-timers now 
out of the game was another. But the important 
ends we sought were equally succe;;sful. As an 
experiment in a new field it. was productive of 
results and a fund of experience for future workers. 

By this we do not mean to-day thst the opera
tion of a small amateur station in a boothatashow 
or e"-lJOsit.ion is a new expedment. But the second 
great purpose, that of instituting and training a 
elass of selected boys in the principles and possi
bilities of amateur radio, is both new and, as we 
have proven, worthwhile. 

There is a wonderful opportunity awaiting all 
of us in the advocating and assisting in work of 
this sort among boy's clubs and boys as individ
uals in our vicinities. This has a universal applica
tion and is not confined alone to .Junior Achieve
ment dubs, but if you mve a .T.A. club in your 
vicinity it gives many opportunities for leader
ship to those trained in or having hobby experi
ence with any of its programs. Those of you who 
have inclination and Rbilitv for such work will 
gladly be given an opportiinity to discuss any 
angles of it, or have Rny questions answered, by 
writing in to Headquarters. 

It seems to us that the club plan is one particu
larly applicable to beginning amateurs. It re::iults 
in an .initial pooling of effort and expense, af! well 
as the profit and pleasure which results. Even
tually, of course, each budding club-member
amat.eur will have his own st.at.ion on the ,dr, but 
durin,g the period while he is learning the princi-
ples of amat,eur radio his activities are controlled 
and guarded sufficiently so he will not be creating 
unnecessary interference, or becoming any of the 
other numerous sore spots beginners so readily 
become. 

From the time be first learns the letter "A." of 
the code until a sufficiently Jong time has elapsed 
since the issuance of his licem;e, he works with 
help and supervision in the quicke.st., most effi-
cient way. He always has guidance and counsel 
when it. is most needed, and his mistakes are 
thereby reduced to a minimum. This means more 
enjoyment for him in the succei;sful application of 
his new hobby, and safeguards the interests of 
other amateurs who might be affected by any 
prolonged bungling on his part. 

This pooling of effort i::i uot only advantageous 
to the beginner; it represents real economy in the 
use of our restricted frequency allocations .. And 
the result is new strength to amateur radio. 

The system used in training this dass of boys 
was a comparatively simple one, and can be or
ganized by any one with very little effort. Time 
was allowed for six code lessons, so the alphabet. 
and numerals were divided into five lessons, leav
ing the last open for abbreviations and extra 
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1 The Vitrohm Plaque 
• Resistor, non-induc

tive and non-capacitative, is 
readv. Standard resistance 
value 5000 ohms, handles 
the grid of a 50 watter and 
the price is only $2.00. Get 
the dope today. 

1. new! 
2. free! 
3. ????? ! 

2 If you haven't re
• ceived your supply of 

the snappy new Q.S.L. 
cards, write for them today. 
Your call letters will be im
printed in outline letters. 
There is no obligation for 
this service. 

3 We have a verv im
•portant matter to dis

cuss with Radio Club Secre
taries. Write at once giving 
the name of your organiza
tion and number of mem
bers. 

Ward Leonard Electric Co. Club Members - if your 
secretary misses this, tell 
him to drop us a line. 1'vlount Vernon., N. Y. 

book introduce you to 
photo-electric research 

Perhaps you will be the one to discover a 
money-making new application for the 
Arcturus Photolytic Cell. Based on a new 
i1rinciple, this cdl insures more efficient 
operation of any photo-electric devic"~ 
Our new free book gives complete per
formance data and eircuit diagrams; 
shows how to use this improved cell in 
various applications. Write for it today. 

Phoi-0-Elcciric Dii>i<'Mrt 
Arcturus Radio 'J'ube Co., Newark, N. J. 

~~2.lM.~SS 
MADE BY THE MAKERS OF ARCTURUS BLUE TUBES 

POWERTYPE CRYSTALS 
For Amateurs, Commercial Stations 

and Dealers 

~~ 
~""-- ~i$J 
~"-t~P 

THE STANDARD OF COMPARISON 
l'O\VER.TYPE crystals arc ft'cugnized as the best. 

No off frequt!ncy operation with 
f'OWERTVPE CRYSTALS 

FULLY GUARANTEED BY A RELIABLE COMPANY 
r .. ~round by eXIJt.=rhi and calibrated from precision standards. 
t r:vsta1.s for au1ateurs ~ro11 nd to approximate frequency 
and calibrated to b(!tter than 1i1U of 1 %. 

W~¾~X tl~~~~ g~L . · · · · · · · · · .$:g.gg 
g~~~J~~;l11;i~: ~~~ts·.·.•:.· .... :::::::::·:::: 2fgg 
Plug-tn dust proot mounting a.-J illustratt~d above. . . . . 6.00 

S."i0-1500 kilocycle band - calibrated at. any temperature 
plus !.1r minus 500 cycle.1:i de-sired fret1ucncy _complete with 
µlug-m dust proof mounting~ $45.00. C.oMtant tem
perature heater oven les.s t.:rysta1s $150.00. \Ve do any kind 
t:i-f special crystal ~nding for any frequency. 
{ ;rinding instructions furnis.1.ed with crystal blanks. 
';/ ,)u may order direct from this ad C.O.D. 

FREE Send name, no obligation, for full 
information on crystals, holders, 
blanks, heater ovens, etc. 

"CLEAR AS A CRYSTAL" 

AMERICAN PIEZO SUPPLY COMPANY 
1101 Huron Building Kansas City, Kansas 

Specialists in frequency precision 
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UONGAN POWER. TRA.NSE'OR.MER.S. 250 Watt. With bal
last tube in vrimary to keev voltage steady, output is l.500 CT. 
I½ CJ, 2 H CT~ 7 ½ a11d 15 Volt$. \Vit.hout b!'J.llast tube output 

~:;~.1~-~t{;f;r~1;;;tho!ra':151{hs~~ .. 2.~ -~~
1
~·~·- ::~~t- ~~~~~ .$5.~aJ 

Special Ballast Tube ..... , .•.•.......... , ••....•..... $1.00 
THOIUlARSON - POWER TRANSFORMERS: 2.50 Watt. 

H~'\v:~: ft1s''.'1lJ. n; · aiui".i ~ ,:.:is: isi>'w~i:t: ·sU!i ;,t~-~~ 
{All w~.udinll:ti l.~Ut.er-taJ?pt!d) $3.fJ0 

Douhte i:..'.hoke. Each 5t'.(.:t1on 18 Henry, 250 MA .......... $6 . .2'5 
Single Choke. 30 Henry, 150 MA ..................... $3.25 

ra:;ile.11~~fo~J~~~:~~~!~tr~~it~:!i~i~~-. -~~~:t.45 
PAR.CON FILTER. CONDENSERS. Highest. grade. Neat 
metal cases with novel stand-off in1:1ulators. Guaranteed. 
DC Working \'oltage 1 Mfd. t Jffd. ../ .Mfd. 

2000 Volts $3. 95 $6. 95 $12.45 
1.soo "' 3.00 4.50 7. 95 
1000 " l.511 2.JO 3.80 

6SO " 1.05 1.70 2.90 
SPECIAL .002 MFD., 2250 Volt (Wkg.) Mica Condensers .. St.05 
FARAOON 3 ½i MFI.>. Bl.OCKS. Contains 1 ½i Mfd., 1000 Volt, 
and 2 Mfd., 600 Volt (UC iVorking). Neat black case. Ideal for 
210 filter. Six for $7.25. E-ach ....•...•. , .....• , ....... $1.4:5 
2 MFD. 1000 VOLT FILTER CONOENSER.S. (.lncased. 
Hi,;;hest Krade. A 1..luanti~y may be ~eri~~-paralleled. for _,,any 

f;;1$6~o0'.Q\f~~i~:::nftr$i:Z'i:~i-!!~t;af~~- $~ 2.5o~or $3. 20~ E,1ght 

SA.NGA.MO 5000 Volt Test. Condensers. ,002, .001, .0005, 

ifv~iei{fR· · :o·oi 'i.i:ia·o:: ·tooti · Voi}I' · woil..Itii-ic;' ·Jh.?1 
CONDENSERS ..... .............................. . $1.95 
IMPORTED Hl.ENCH PHONES, 4000 ohms. Sensitive .. • Sl.7.5 
GUARANTEED TUB.ES - (,0-Day FREE Replacement. 
UX-210 $.\.75, UX-250 $3.95, UX-281 $2,75, UY-:!24 $1.65, 
UX-245 $1.00, UX-112-A $1.65, UX--280 85c, UY-2?.7 $1.10, 
UX-171-A $1.35, UX-226 $1.05, UX-201-A 85c. For thos~ who 
prefe-r a iow~r pric-ed tube of ~ood quality we uffer the followins 

it Ro~ 13t:~1~1 r;f ~to:rrx:2isa.70~~,:1.i~ f g65f 0!;1}~ -2V.f·7t·~. 
UY-2H $1.05, UX-226 65c. UX-171-A 75c. 
H &• H Toggle Sv,-itches or Beaver .3 Amp. l?..5 Volt Snap 
Switches 2flc earh. Per doz .......... , .......•...••••. $1.75 
Mahogany Bakelite Knnh~. 1%." "le i:~ach. Doz., •.•••••••• 75c 

Complete l.tnes and Lowest PrlcE"..s on 
Ac.me. }\.kra-Phm. Br~dley. Cardwe11, Electrad, Jewelt~ Lynch, 

Sangamo, Spragt1t'.', Universal, Vihroµlex. and many others. 
SEND .FOR CATALOG 

0 ()ufck Service'' ""Quality ·Merchandise•• 
Vepo,iU tt:quired. Postage- e.Ura. l1lo vrders under $2.5() 

HARRISON RADIO CO. 
189 Franklin St. Dept. T New York City 

QUARTZ OSCILLATING CRYSTALS 
POWER CRYSTALS - G-11arantccd-ea$Y oscillators. One
inch square r14;i-cttons ground to your a_pproximatc specified 
frequency \.Yhkh 1.s t-1tated with a precision oT one-tenth of one 
'{.)tf'Cellt, 

~iS00-4000 Kc. band . . . . . . , ... , $'i .. ~O 
701.>0-1~{0() Kc. band.,..... 1?.,00 
One-~ineh osdtlating blanks , . J.00 

Orders will be filled \\ithin t.wt'nty-fo11r hc'lor~ aftf?r tiwy are 
rt><'eived, 

PRECISION PIEZO SER VICE 
42.7 ... \sia Street .Baton Rouge, La, 

p A C 
Duo Lateral 

COILS 
Radio engineers and 
laboratories with re'o.l 
records of accomplish
ment use Pacent Duo 
Lateral Coils. They 
come in all standard 

turn ratios. 

E N T 

Hrriie for information 
ii.nd prfres 

PACENT ELECTRIC CO., INC. 
91 Seventh Avenue New York City 

practice. A half hour each day was devoted to 
drilling on the selected group of letters during 
each of the first four days, with constant review 
and the insertion of words and sentences to 
creit!.e and hold interest. On the last two days 
45-minute sessions were held, to wind the lessons 
up properly. 

After Mr. Hebert's 1<peeeh on Monday, which 
dea.1.t with amateur radio in general terms, the 
balance of the week was given over to the con
sideration of the following units (one each day) aa 
has bem1 mentioned before. 

1. The background and tenets of existence of 
amateur radio, with a review of activities, his
tory and character. Regulations, frequency bands, 
etc., were explained. 

2. The receiver, dealing with practice, con
struction and elementary theory. For this demon
stration the two-tube set shown in the foteground 
of two pictures was used. " 

:l. The t.ransmitter, with t.he same points 
brought out as above, including an explanation of 
the theory of oscillatory circuits, and the operat
ing theory of rectifier-filter power supply systems. 
The single-control set and the WlESE transmit
ter were used in this lesson for purposes of 
illustration. 

4. Elementary radio theory, of the practical 
nature permitting understanding of the principles 
underlying design of capacity-inductance values, 
antenna lengths, etc. 

5. Operating practice, using WIESE as an 
object. lesson. 

It's all very easy. And yet, with a lit.tie applica
t.ion on the part of instructor and student., it is 
:;.bsolutely ama,dng the amount of pmctical ama
teur radio knowledge gathered by a young fel.low 
who. when he starts, thinks UX-210 is a chemical 
for~ula. Try it with the non-radio boy's clubs in 
your locality, organizing a special radio claas or 
Rubsid.iary of your regular radio club. Iris one of 
the most worthwhile things you ean do and is also 
a lot of fun. 

.For help of any kind write in to Headquarters. 
We have a special booklet (How 'J.'o Become n 
Radio Amateur) prepared to simplify and stand
ardize such training, a.nd they will be gladly sup
plied at 10¢ each or $1.00 a dozen. Organized 
beginner's mnateur radio clubs represent the 
solution of one of our toughest problems, Let's 
get them going. 

~ Stravs ::J1 . ~ . 
If no suitable hrankets are available for mount

ing migct condensers in a readboard layout the 
ones ust!d for holding window shades ·will serve 
very nicely. The n~ccssary holes a.re already 
drilled. -- IVSC.,1. 

W5WN suggests that the panel saw in the 
;July '' X" Section can be made fo cut circles if 
the back of the hack-saw blade is eut off with a 
pair of tin snips. The blades are generally highly 
tempe!'ed only on the side that carries the ieeth, 
the other side being left soft to prevent breakage. 
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1~wo Way Radio Link Never Interrupted -
Capt. Yancey's Radio Makes New llecords -

Here's the Story behind These Headlines 
The Vanccy plane (ESCO equipped) in its non-stop flight to Bermuda maintained direct two way communi
cation with New York. Darkness forced the plane down a little short oi its goal, The plane floating on the 
sea remained in communication with New York. 
Later, on it$ "Good Will" flight to South America the Vancey plane. on the rround at the Canal Zone, 
maintained two wav communication with New York. Z,·h Bouck, Radio ()perator, said-"! believe this is 
without doubt a rt>corrl for Airplane transmission, and it shows very clearly wha we could have done had 
we been forced down in some or the jungle ov"r which we have flown during the last iew we,;ks." 

And on July 1, this last recor·d was broken- the Yancey plane, on 
the ground at Buenos Aires, communicated uninterruptedly for 
more than an hour with the New York Times Station, 5838 miles 
away. 
The Yancey plane was e4uipped with an "ESCO" wind driv<.>n g.-uerator 
to supply radio power while rlying. and a battery operated ''ESCO" 
dynamot.or tor ground work. 

"ESCO'' has a very complete line of winrl driven generators, and dyna: 
motors ior airplane st.>rvke. Let "ESCO'' Engineers help you with your 
1,uwer ,;uppJy for communications. 

'J Yi:·e NA Airplane f;enerator 

225 SOUTH ST. STAMFORD. UONN. 

Manufacture,·s of motors, /,!enerators, dynamotors and rotary coni•erters 

-------·----------------
U. S. NA VY SURPLUS 

l;('.nnal l'Jectric 2•4/750-volt 150-watt Dvnamotors., $l7'.50 
( ~t>Jwra.l 1<:lPctric 21/ lS00-volt 35.o-watt lJynamotors .. 37 .50 

~t~';n~~1~~t7:l~ ~~,t~~1,~~:l:? .e~.~~e.r~::::::::: 1~::g 
\Vf:'Stinghous!!200--watt 9(ff)-cyde, ..••.••••.•••••••. 25.00 
\-V~sti.mi;ho~ 2.7 .S/350-Vott 80 mills. • . . • . .. .. • • • • • . • 7 ,50 
Iwim1 for double voltage or current .•.......••...•• 15.00 

Shaits for Pxternal drive $3.00 additional 
HENRY KIENZLE, 501 E. 84th Stre~t, New '\'ork 

Pfoneer Dislrtbutor of G01.,r.rnment :•_•iur plus 
('1)mplete list on teQuest 

STUYVESANT LECTRICCO., lNc, 
53WatRer St. . . "1e¥'-' )".ofl< 

fl<El ATAL(ltE[ 

YOUR A.R.R.L. EM:BLEM 
The League Emblem comes in iour different forms. Its use by Members is endorsed and en
couraged by the League. Every Member should be proud to display the insignia o{ his 
organization in every pm~ible way. 

THE PERSONAL EMBLEM. A handsome creation in extra-heaw rolled gold and black 
enamel, %" high, supplied in lapel button or pin-back stvle. The person~! emblem has 
come to be known as the ,ign of a good amateur. It identities vou - in tbe radio store, at 
the radio club, 011 the street, traveling- ,·ou can spot an amateur b:, it. Weat your emblem, 
(JM, and take your proper place in the radio fraternity. Either style emblem, $1.00, postpaid. 

THE AUTOMOBILE EMBLEM. 5 x 2 ½", heavily enameled in yellow and black on sheet 
metal, holes top and bottom, 50c each,' postpaid. · · 

THE EMBLEM CUT. A mounted printirog electrotype, the same size as the pers,mal emblem, for use by 
Members on amateur printed matter, letterheads, cards, etc. $1.00 each, postpaid. 

THE "JUMBO" EMBLEM. How about the shack wall or that 100,footer? Think of the attention this big 
yellow:and-black enamel metal emblem will get! 19 x 8}/4", same style as Automobile Emblem. $1.25 each; 
postpaid. 

The American Radio Relay League, Haritford, Conn. 
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SERVICE MEN WANTED 
l~o Install and Service Sound f;quiprnent in 

l~heatrcs~ Schools, Lodges, etc. 

If we are not already represented in your locality 
- we have a place for you. 

NATIONAL SOUND 
SERVICE BUREAU 
Exec. Office, 723 7th A.w. - New York 
.A nt1tion-tdde organization of sound equip
tttent rna11ufaeturers, users of sound e<1uip-
1nen t~ and lu.indreds f!f installation and sert•
ir-e engineers located in ~1,ery .vart of the 
country. 

H }~ou can qualify as a competent Sound Engineer, we 
have a place for you -- if not, we arrange to train you -
arranging work for you iu your spare time as agsist.ants to 
,.,ur regular <"nginf'f>TS, until such time as you ca.n qualify. 
A thorough knowledge of Radio is a W()nderful assel. 

USERS 

of sound equipment. 
Our service is availw 
able to you. \Ve rnain
tain competent men 
available immediately, 
day or night. 

MANUli'ACTURERS 
of sound <;~:tuipment. 
Our org;anization of 
sound ~en is avail
able to service an<i in
b'tall your equipment 
anywhere, any time. 
Write Us. 

Write Vs at Once for Full Details 

-- FIRE! --The 
New Handbook 

is HOT 
and i ls l!Ot?er is 

FIRE DEPARTMENT RED 
{f your cover isn"t red, it isn't t;f,e 
New Improved .Red.sed Enlarged 

Superior Serenth Edition 

•••••••••••••••••••••••••••••••• 
HANDBOOK FACTORY, 1711 Park, Hartford, Conn. 

SEND IT AT ONCE 

(Street or I'. 0, Box) 

\Vho's Who 
(Continued from fP•IJe 28) 

Francisco, and continuing successively with 
8tandard Electric Co. of California, California 
Central Gas & Electric Co., and the North Shore 
Railroad. In 190:3 he became the electrical en
gineer of the Harriman Lines, in 190\:J electrical 
engineer for the Southern Pacific Co. Since HJ12 
he has been Consulting Electrical Engineer for 
that company. 

Mr. Babcock's participation in general techni
cal activities has been impressive. He is a Fellow 
and a past vice-president of the .American In
stitute of Electrical Engineers, member and past 
president of the Engineers' Club of San Francisco. 
He is a member of the American Association for 
the Advancement of Science and of the Astronom
ical Society of the Pacific. ln 1924 he represented 
the United States as principal delegate to the 
Inter-American Electrical Communications Con
ference, held in Mexico City. He is an houorary 
member of J,a Soc'iedad Geografica y Estadi'.slica 
(Mexico). He is a representative of affiliate 
membership in the Society of Automotive En
gineers. 
··· Always of distinctly nautical leanings, Mr. 
Babcock holds a commission as Lieutenant
Commander in the U.S. Naval Reserve and has 
had several lengthy cruises with the fleet in active 
duty. He is an expert amateur navigator, yachts
man and fisherman, and a member of the Sau 
Francisco Yacht Club and the Berkelev Countrv 
Club. . • 

In amateur radio he has been equally active. 
He pounds brass pretty steadily at W6ZD, 
pat'ticularly with Hawaii. Most of his radio 
efforts, though, neee;;sarily go to his duties as 
Division Director. He is a vigorous director, 
keeping closely in touch with affairs through the 
large Pacific Division, maintaining an extensive 
correspondence, and frequently visiting the 
larger centers in person, particularly at the time 
of conventions and hamfests. Not The Old Man, 
he is yet one of the elders in the League, buth in 
years and in counsel. 

The Roanoke Division Con
vention 

WITH re~I South~rn hospitality the .Ric_h
mond :::;hort \\ ave Club, through Its 
chairman, ''Bob" Eubank, welcomed the 

delegates attending the first Virginia A,R.R.L. 
Convention at the Hotel Richmond, Richmond, 
Virginia on September 19th and 20th. The largest 
registration was the first day and every minute 
was taken up with something worthwhile. 

The ''dutch" lunch at noon on Friday enabled 
those present to get acquainted and kept the 
crowd together so that when the afternoon meet
ing was called to order the Winter Garden ruum 
was well filled with an enthusiastic crowd. Chair-

A A man Eubank introduced Director Gravelv 
-------,-,(City and State) W \Y3BZ, one of the rerJ old timers; one who has 
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QST Oscillating Crystals 
"THE STANDARD OF COMPARISON" 

AMATEUR RANDS: 
\\.'inter is coming, and no doubt you are ghing 

ov~r your transmitter removing those weak Jinks 
c:o as to get the rnost possible efiidency from your 
set. 

One item of great importance is the frequenry 
,'jtability of your set. Does it stay on one frequency? 
If not, uur Power <r,istals will solve that problem. 
SclENTIFI('. RAnro SERVICE crystals are knoum to 
l:,~ the best obtainable, having ONE single frequency 
,1nd highest output. With ea,·h crystal is furnished 
an aecurate (-alibration guaranteed to better than 
a tenth of 1 t(",. .V eu1 prices fur grinding po·wer 
,:rystals in the amateur bands are as follows: 

1715 to 2000 Kc baµd .••.•. . $1/\.00 (unmounted) 
3500 to 4000 Kc band .•.••. . $20.00 (unmounted) 
7000 to ;,,00 Kc band •••••• • $40.00 (umnountedl 

BROADCAST BAND: 
l'o,,•er crystals ground in the 550-1500 Kc band 

<1c(:urate to plus or minus 500 cycles of your speci
fi;,d frequency iully mounted for $55.00. J n ordering 
please specify type tube, plate voltage and operating 

temperature. )JI r_rystala absolutely guaranteed 
~Pgards to output and frpqutncy and deliv·ery can 
bf' made within two days after receipt of your order. 

CONST ANT TEMPERATURE HEATER UNITS: 
We c-an supply heater units guaranteed to k""p 

the temperatttrP of the crystals constant to better 
than a tenth of l degree c<·ntigrade for $.,00.00. 
l'wo matched cry~tals, ground to Y•)Ur assigned 
frequency in the 550-1.500 Kc band with the heater 
unit complete $410.00. Mor,, detailed desc·ription 
r:)f this unit sent up<Jn request. 

ATTENTION AIRCRAFT AND COMMERCIAL 
RADIO CORPORATIONS: 

\V('- invite your inquiries regards y0ur crystal 
needs for Radio use. We will be glad to 4uut~ 
special pri('e~ for PO\VER crystals i:n quantity lots. 
\Ve have bet'n grinding f)o·~1. 1er crystals for ov~r 
st1.1en years, being Piuneers in this spedalized field. 
we fed we can be of real ~ei-vice tu you. We can 
grind power r7)1stats to your sJiccified frequency 
Rccurate to plus or minus ,O,.ll ,i, All crystals guaran
teed and prompt deliveries can be made .• t trial 
~r..1ill com.iince you.. 

SCIENTIFIC RADIO SER.VICE 
"THE CRYSTAL SPECIALISTS" 

P.O. Box 86 Dept. P-12 Mount Rainier, Maryland 

ALUMINUM BOX SHIELDS 
Beautiful Silver Di.P Finish Any Size to Order 

FIRST QUALITY !l!UARTZ CRYSTALS 
Scfentiflcally Pre.pared. for Maximuc:t Power and Unconditionallv Guanwteed 

) in. •quai-e sect1on11:, ,cWa,, to your specified ir,i,aiu~tn. supplied 
1,r-mnptly at tbs follow1011 price&! 

~~;!tSt~:t; ~<,l;'//J:'x ~/
1
{1t
1~th: -·.·_· .·::.·.·.·,·:,·.·.·.·.·.·::.·.·.$¥:~~ 

J..:.rnwk Down ~·oil Shields, S0 x s~,,,, S". :..;pedal., .....•. , 1.00 
l ~" 111.ug-iu forms. 44 groovefl to the inch. UX 01· UY ... 49c. 
Mesco f'elegraph Kev '}OC. Sprague .15 Condensers 59c. 
.Phosphor bronze drum dial cabh.• Ov foot or mile. 

~~et~~g1:rt~;g;:,:c.t:,·s1.2s: · · · ~ · · · · ·p,~~~~ ·in~i1;d~ ·p~~\!g9! 

40-75 meters ........•..............•...•... . $20.00 
7l'i-108 meters ............................... 12.50 

100-208 meter•, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,00 
2H-6H meters ... , ........... , ....••..••.•.••• 15.UO 
I. In. Teated blanks, 200-<!00, 480-6 .. metera. . . . . •1.00 
oustproof Bakelite mounts .. , ...... , . . . . . . . 3.00 

S.ctfo~,,c::i::;:~~ftf':.itifm':it:;~~~•~l!rder 
(CharoaiJor gr-indtfl{J to ••..1ctfrequ.encil!J1C oi~n ll1' request) BLAN. THE RADIO MAN, INC. 

89A Cortlandt Street Nt>w York City J. T. Rooney, B. Sc., 4 Caltimet Bldg •• Buffalo, New York 
,. A pfof'Rf..,. ~rvstal r,r-i.n.d,r" 

UJJITED ,.n1A,VTITl" LEFT! ',()l' JltST ACT (Jl'ICKLn 

12-Inch 
Regular Price $110.00 Our l'rice '.:.., 
Standard I~" ;;peakers motmted on _ 

5 ea~t iron parwlt,. Operate ou a fit·lrl of $1 
l l.0 V. DC, 1000 ohms with 100 mill. 
drain. 

lla/ance C. O. lJ. or Sight lJraft 8pec~f.v Express or Freight 

RAYMOND 
117 North 7th Street 

ROSEN & co. 
(Ra,lio Amplification hirision) 

INC. 
Philadelphia, Pa. j 
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BALTIMORE 
RADIO CORPORATION 
,t7 Murray St., New York City 

Gentlemm: Kindly send me your latest BAR 

GAIN Huu,ETIN. 

Name ................................... . 

Address .................................. . 

Git_y ........................ State . ........ . 
"Q" 

FOR Y().UR FRIEND 
Who rrants to Be an Amateur 

"How to Become a Radio Amateur," 
a helpful booklet for beginners, de
scribing simple apparatus and telling 
the whole story. Ten cents postpaid, 
$1 per dozen copies. 

American Ra<lio Relay League 
HARTFORD, CONN. 

Maximurr1 PowerC1·ystal Blanks 
Bethesda crystal blanks au~ l!c·'::ltt~d for maximum pow.-r a.nri 
output. and are unconditionally guaranteed. to be free from any 
and all rlf'frcts. 
Pric~ \•f z~ro a111,tk ur -x cut blanks ground tn within 1/1000 o.f 
au inch in tllickncs~ of the 

50 to f'iOO mf"tf'r ban<i .~1-.25 JJer section 
SOO to /00 metn band $-1-.50 per sei:·tion 

4-0 metsr band $0.00 per s,[•ction 
20 meter band $1.00 per siec:-tion 

Blanks on the "\i' or 30° anR,lf" plane to with(.n ~/1000 of an inch 
in thkkneRil <)f the 80 or tt'.>0 m('ter bands, $4,15 per St:~:tion. -
PriN>-i include pU:;la~e and an: C,O.D. or cash with order. -
Special quotations to Dealers. aud on orders of .5 or more blank~. 
Crystal -Sl.~;;:tions on hand, or cut to order in any shape, siz";'- or 
vlam:. fnr j ,aboratory or Ba~ic nciC'n1'i' TP.fil"arC'h work for Uni~ 
ve.raities. A trial onier wilt <'(,nvi.nl;'f" yc,11 of the ltiR:h standard of 
our product. Special Rtt~ntion given every orcJ.c.r. 

BETHESDA CRYSTAL l.,ABORATORY 
P. o. Box 43 B<>thesda, Md. 

represented his division so well for many years. 
Mr. Gravely spoke on the duties uf the director 
and what. it means to one to have the eonst.ructive 
eot,pera.Hon of the members: he then introduced 
Mr. Chas. H. Stewart., Vice-President of the 
A.R.R.L., who has looked after the legislative 
end of the League so efficiently fol' a long time. 
Mr. Stewart. said he was present to enjoy himself 
aH a'' Imm'' and intended to do so all through the 
convention and before the convention was ovr-r 
was made a member of the "young squirt'' 
farnilv bv Doe. Woodruff. the "Sherlock Holmes" 
of the Boai·d of Directors. (The young squirt. 
family now consists of Gravely, Htewart and 
Hebert.) Major W. G. Hawthorne, U.S. Marine 
Corps, Quantico, \' a., :md one of the acHve 
n hams" in t.he division. under the call-letters of 
\V:3AFT, gave a t.alk on the equipment used by 
the signal section of the Marines and i,;howed 
some ;;r the portii.b]e transmitters and receivers 
used in the field. The compactness and rugged
ness of the outfits showed careful design and 
manufacturing. Thanks are due the Major for all 
his trouble. Fieldman Hebert from Headquarters 
had brought Rd. Handy's new Dynatron Fre
quency Meter and did his best to convince the 
gang of the importanee of eaeh amateur st.at.ion. 
having an aceurate measuring instrument. The 
importance of keeping within our frequency 
bands cannot be overlooked a.ny more. l\fr. M. M. 
Brisbane, Service Engineer, RCA-Victor, gave 
a lecture on condenser microphones as used in 
broadcasting stations. The afternoon ended "'ith 
Lieut. 'Nilson, U.S.N .R. showing three reels of 
movies. Dinner found group aftiw group of follows 
who had hei,nme real friPnds together aud the air 
buzzing with ham-talk. 

The evening was devoted entirely to an il
lustrated lecture by L. 8. Fox, Engineer, National 
()arhon Co., on tube construction, and made one 
npprePin.te the amount of resea~eh work con
ducted hv his firm. 

The tl'°itffic meeting on Sa1..urday morning was 
in charge of SCM, ,I. F. Wohlford, W3CA, and 
general discussions on Communications Depart
ment affairs t.ook plaefl. Lieut. Wilson, U.S.N.R. 
brought. out the benefits t.o bro derivPd in emolling 
in the Reserve, which remarks were supplemented 
later by Lieut. E. C. Rogers of the Navy. Capt. 
N. I.. Baldwin, the Anny-Amateur Liaison Uf-
6"F>r from \Vashington, discussed the importance 
of the Army-Amateur net now being placed on an 
efficient ha:;is and "'ith a master control station 
(WLM and W3CXL) loeated in Washlngton. 
Our fellowR ishould realize more and more the im
portance of these two servir.es and exten<l full 
coiiperation. Don Lusk, although an 8CM for the 
Atlantic DiviRion was present. with his (}W, and 
that brings t.o mind there were s(•w·ml O\\''s and 
YL's present. 

The convention was favored by two represPnta
t.ives from the Radio Division in the persons of 
Mr. L. C. Herndon, Radio Supervisor and his 
assistant Mr. G. E. Sterling, of the third district. 
They were kept busy with examinations. 

With some 25 automobiles in the Jin" - look
ing just like a parade -- a t.rip was made to the 
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[[lJu ;1 j{Q)] 
SPECIAL AUDIO AND OUTPlIT TRANSFORMERS 

FOR PRECISION CIRCUITS 

Now made in U.S. A. on 48hrs. notice 

Ferranti specially designed prec1s10n audio and 
output transformers suitable for the exacting 
requirements of broadcast stations, laboratories, 
recording devices, amplifiers, telephone lines, 
special testing and other uses, where a flat curve 
is required over a wide frequency range, are now 
made in the U. S. A. 
These transformers have curves flat within less 
than r db. between .15 and 800::i cycles. The above 
curve of 600 ohm line to line transformer is typi
cal. Transformers of this class can be furnished 
for tube to line, line to speaker, line to line, Jineto 
tube, microphone t:o tube and other numerous 
require.men ts. 

Curve of 600 OHM Type L. L. '1·ran,rformer
~tube line to line FERRANTI, INC. 

130 WEST 42nd ST., NEW YORK 

ThP Ellis Mortel 10N Microphone at $-.rs.uD _ list is. 
:<1nmethln1?,: entirPly new in microphones at this price. By 
means of a Rpeciat'gold plated corrugated metal diaphragm 
developed at our laboratory W(• havt:> attained many of 
the a<lvantages ot the F;tn-•t"chf:"li metal cliaphragm. \'uur 
Jobber can secure thi~ for ynu if he does not have it in 

. stock. \Vrlte for rlPtails ot mechanical and electrical 
characteri~tks. 

1:LLI§ l:Ll:CT~ICA.L lA.130~4TO~.,.. 

·337 "'UT MADISON ST. Cticoqo, lllinols 

BECOME A RADIO OPERATOR 
See the World, Earn a Good Income, 

Duties Light and Fascinating 

LEARN IN THE SECOND PORT U.S.A. 
Radio Inspector located here. New Orleans ~upplies 

operatore for the various (;ulf ports. Most logical. locatlon 
in the U. S. A. to come to for training. 

(lur students qualify f<1..- the various branches of radio. 
Runs to all parts of the world. Positions Ashore and Afloat. 

Special courses. Day and Night classes. ·gnrollany ttme. 
Oldest and Largest Radin School South • 

Literature on reQuest. 

GULF RAl>IO SCHOOL 
844 Howard Ave. New Orleans, La. 

• ~JOHN n,in:ER • 
annonnces 

A personal(y written and pcrsorwlf;y conducted 

AD'lr AN CED HOllIE ~TUDY {;OURSE 
for .~erinns minded 

RADIO ~ERlrirnElllEN EXPERIMENTERS 
PROFESSIONAL SET HUILDE.D:S 

who wish to incre.af-'lf" thPir earning power, prepare thPm~Plv~ for 
future radio rfrv~1npmt'.'nts and better their financial condition.. 

.JOHN F. RIDER, Steneck Trust Bldg., Hoboken, N. J. QST 1 
l>ear Mr. Rider: Please send me atl details about your SPF-CIAL HOME STUDY COURSE without any ohUgation 
upon my part. 

Name. 

Address ...... •-~._ .......... , ....••...... , , , . , .. , , , • • • • , , , , • • , • • • • • • · , · · · · • · · · · · · · · · · · • Glty .......................... , ................ ,., .. State ....... , .•.•................ 
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NEW!! 
C)ur model 30 line of Condcn~tr 
.\ficrophonc-'"' using the new low 
drain tube~. l.~laborate t\\-n .;tagt: 
amplifier. 6 or 12 V hlament 
i·,pt:rat ion. Priced up to $2 50 (KJ 

COLOR! 
Pinc tree rippk finbh m black, 
black and !luld. black and •-.ilvn. 
hrown, broV.·n and gold 

SIGNAL LIGHTS 
\VJrcd m red and grct:n. :,ignd.! 
hghts. 

UNIT 
{)ur new and improvc:d type "FV' 
Unit ,,llth c.t .,,.:alt:d-in diemical 
dryer. Snld ~eparatcly. 

$100.00 
rv1icrophonc ()",mes ',;r ith t Ube!',. 
and 10 ft. 'J \;,'ire Packard :---htdded 
cable. 

DEALERS \\/RI TE 
FOR PROPOSITION 

ASTATIC '.MICROPHONE 
LABOI,lATORY 

YOUNGSTOWN, OHIO, U.S.A. 
U OLfVF, ST. 

On the We.,/ Coast 
PACJF'C ENGJNEERING LABORA rnRY co 

Sl5f S. Gramercy Place, Los ,-\1111-ete\", (\ti. 

Ji Larger 

Rectohulh 
TYPE Il4 
Now Ready 
Fil. Volts 5 

l!'il. Amps. IO 

P,;,ak 
Current 

2.5 Amps. 

Max. Inv. 
Peak Volts 

7000 

Fits lJX s,wkf:'t and 
has plate cap and 
connection. 

!'rice /12<) 

NATIONAL RADIO 
TUBE CO. 

:14,:W Ei11:htrenth Street 

San }i'rancisco . Calif. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

--
air-port where an opportunity was Jl;iven to exam
ine the Department of Commerce radio beacon 
and weather station. followed ·with a visit to 
Broadcasting Statio~ WRVA, where "Bob'' 
Eubank is the ehief operator. The final technical 
ta.Ik took plaee in the Red Room while the Winter 
narden was being prepared for the banquet. 
Miss Elizabeth M. Zandonini, (our own ,v3CDQ) 
from the Radio Diviroon Bureau of Standards. 
gave an illustrated lecture on the piezo-electric 
oscillators as used by the Bureau. We are thank
ful to Dr. Dellinger for permit.tinir Miss Zandonini 
to bring slides along - for they always hP]p a 
lecture. There were ;;iJ many speakers that. Doc. 
Woodruff, WSCMP, did not have an oppo1'tunity 
to speak on "chokes•· until the banquet, but as he 
was the '' H.oastmaster" he found a ('hance to 
J1:ive a bully good talk. \\"ith a good orchestra 
and a side "skit" by two pickaninnies the enter
tainment feature was well earried out during the 
banquet. With the distribution of prizPs all a fi
nale the first Virginia convPntion came to a dose 
·with the gratitude of all present being expressed 
to the Radio Manufacturers for their donations 
and to the Richmond Short Wave Club and the 
,,onvention committee for such a pleasant. affair, 

······· A. . • '1, H. 

\Vho's Who 
(Continued Jtoln Jff.f!/~ 28) 

by (',W . .Followed a half dozen very active years, 
during which J\lr. Huber was president of the 
Tipton Radio Club and held a vadet.y of A.R.RL. 
positions: O.H.S., O.W.L.S., O.B.S., mt>mber 
X""'9ectiou, R.C.C,, Asst .. Division News Man
age.r, and H.C . .i\1. for Iowa. 

These ar,tivities and qualifieatiom1 caused him 
to be ealled to headquarters in the spring of 1928 
to beeome Assistaut to the Communications 
:).lanager. He put in a year and a half at Hartford 
hut felt obliged in Hl2ll to return home to resume 
his studies at. the Univeridty of Iowa, which had 
bef'n intf'rrupted by the sojourn at hf'adquarters, 
Rr:isspounding WM!l now divided between \V9YA, 
the f.:niverAty statirm, and \\'9DOA, which had 
become eryl:ltal-controlled in Hl'27. In the fall of 
l B:!H ~Ir. Huber was elected director of the l\lid
west .Division, and has represented them this 
yPa.r. He was c·ommissioned Ensign in the U. S. 
Naval Reserve and appointed executive officer 
for S,,etion :Eight (Iown) of the naval communica
tions teserve. Meanwhile he eontinued active in 
dub work, organizing the Iowa ,\mateur Radio 
Club at the university's Heat, Iowa City, and hav
ing a good share in planninir several of the conven
tions at, ,.\mes, annual .Midwest Division affairs. 

This fall he trnnsf Prred his activitiefl to Scat.He 
in order to emoll in the Sdwol of ,Journalism at 
the University of '\Vashington. His unfortunate 
distan<'e from.his division made it, seem desirable 
to him to reR.ign hi8 post a;i director, as a <:'on
sequen<:'e of whirh a ;,pedal el!'Ction is now in 
proees,; to choosP hiR suceessor in the Midwest. 
i\leanwhile he maintains his intere8t. in amateur 
mattPrs and has be('ome a member of the Seattle 
Radio Cluh. 
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Replacement 
Input 

Transformers 
for puah-pu II 
tubea in output 
stage 

T-2971-E T-3381 

hiistall Tone Quality 
in unsatisfactory sets by re• 
placing inferior, obsolete, or 
worn out units with THOR
DARSON REPLACEMENT 
'fH.ANSFORMERS ••• it is 
what the set owner hears ••• 
the improvements in audio 
amplification ••• that makes 
pleased customers. 

THORDARSON Replace
mentTransformers are con• 
structed according to the 
truehighstandardssetby all 
TlEIO RD ARSON apparatus 
• • • and thev are almost 
universal in application. 

A small stock of THORDARSON Replacement 
Transformers enat1le1 you to recondition a wide 
variety of 1et1, with minimum Investment In 
stock. For sale a.t all good Parts Dealers 
everywhere. 

SEND TODAY for the new catalog of Re• 
placement Power ,l\nd Audio Transformers. 

Replacement Power Transformers 
T-3381 for •ingle "J.71" tube in 
output ata~e~ 
T-2971-E for "171" puah-pull tubes 
in output stage. 

Thordarson Electric Mfg. Co., Huron, Kingsbury and !Larrabee Sts., Chicago, Ill. 

Radio Operators Wanted 
Radio operators are officers 

aboard ships. Well paid, pleas
ant work, travel. You can 
qualify in a short time in our 
well-equipped sehool under 
experL instructors. 

Write now for free book
let on "Opportunities in h, 

Radio." i:::f.f . ,f 
WEST SIDE 

ill WestMthStreet,New Yurk 

... l<'ill in attachetl coupon .for details 

Pardon 
Due to the une.,r:pected demands for our new products, ~hip
ments were somewhat delayed. However, we have now in
cn-.a.."i(.~d our facilities and shipments of our type \VM-1 
wa.vew.eter and type Ml..-1-1 Monitor can he made immedi
ately. We thank OW' customers for their patience. 
Type WM-1 Wavemeter: Aluminum ca.'l""• large micro
n•rnirr dial, readings t.o 1/200 of full &calt>!, neon bulb 
~·esonance indicator, coils for 20t 40 and 80 meter bands. 
Jci ully calibrated, with graphs .............. , ...... $9.50 
Type "MM-1 !\1onitor: Aluminum case, micro-vernier dial. 
eoils for .20. 40 and 80 mt!ter bands. Complete with tube attd 
batterie.s ......... ., ........................... $12.50 

..S'enC. for Data Sheeu 

GOLUMBlfA SPECIALTY CO. 
Em::ineeri.ng Vept. -LUDlow 7739 

.1038 Longwood Avenue New York City 

PAC RAlDIO TRAINING 
offers Travel •• New 
Sights, Good Pay 

and Comfortable Living ••• 
Leisure for Study. Abundant 

Port Arthur College~ Po.rt Arthur., 'Fexas 
Please send details concerning Radio Course to 

Name .... , .................. , .............•................. 

PORT ARTHUR COLLEGE StreetorBox ......................•.......................• 

PORT ARTHUR (world-known port) TEXAS City and State ............................................ . 
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lor phones or C. W. 
This husky well filtered power supply is just 
the thing. 
Get that 1931 pure D.C. note and laugh at 
QRN. Send us your order today and build your 
new station around this wonderful unit. Uses 
two 281s as rectifiers, or mercury filled rectobulbs. 
Supplies both filament and plate current for four 
210 tubes. Priced for less than you can buy the 

parts to build it. 

Price SZS:.!! 
without tuhes 

Special Deluxe for phone, nickel plated 
$30.oo 

$7,SO 

GENERAL ENGINEERING CORP. 
CHARLOTTE ' ' ' MICHIGAN 
ssssssssssssssss 

Measure Easily 
Resistance-Voltage-Current 

I~ r ~ q ~~Jii I ii 
,!'. 1 6 ,,-:_ __ <3 ,t 6 !,, 

1,0 JOO !!IQ I."• t-1•.r H,91> 
'lh,,!tm,r.te, Ohmmo:fe,. 

;Super .-\kra-Uhm vdre-\v,:;und rtei.i~tors aud t,hunt~ afford 
a.n in<?,cpensive means to huild test equipweut tor the nwas-
11.t•:rnent of resi.stance, vc.ltag_t-", and current with ai:·curacy, 

,.\ ,:ombination tor thP m,~a~nueu1~11t oi voltag·es and 
!l;'::<.~t>tances is ~hmvn in thP. abov;: diagrnm, 

~~t.tper Akra..( Jhm wir('~wottnd Resistors arc rnanutarturrd 

!~ti:~1:/ti~(':{~~ j :1~:r~h;/1 }l~:{!!~1~C~f~~~;• l;~~e~~.;r~ ~;1~{t-; 
constant permanency ot calibration, Thdr 11~f> 1~ hi~hly 
Ir.:1;,mmended for Laboratory Standar<'l~. HiKh \'o!tage 

~ri~11!1ic{8F>1J~~lck~~~for~:=1·tr~;ri~ 'lj~p,,~tai~s.'';:;11:i1i~~::t 
Equi}Jillt!Ut, etc. 

Prices range from $1.25 for 100 ohms 
to $4,00 for 500,000 ohms 

\VjC• rnanuiacture spedal muttipb,;ng n"',sistors for A.C~. 
n>ltwi:ters. F1ill information ¥till be St:nt on request. 

Changes in Regulations 
(C,,ntimwl from paye 3()) 

aeeordance with the Radio Aet, of 1027 a:,i 
amended." The practical effect. of this is to take 
out of the hands of the Supervisors of Radio the 
adual licensing of i:m,ateur stations and to 
,·entralize this work for the whole country at the 
offices of the Commission in Washington. (Jeneml 
Saltzman, chairman of the Commission, explains 
in a letter printed in this month's ''Corre;;pond
mrne" that the duty of issuing amateur licenses 
belongs to the Commission, under the law, and 
has been but temporarily handled by the ltadio 
Division. The Commission now po8Hessing ade
quate .faeilities for doing the work, it now takes it 
over, as provided in the Radio Act. 

The regulations of course continue to provide 
that normal amateur applications complying 
with the regulations shall be issued \v;thout more 
ado, and at; this writing the issumg and renewal 
of station licenses ii; proceeding smoothly and 
promptly at \\~ashington. 

Application blanks must still be obtained from 
the Supervisor, and the filled-in form must still be 
filed '\\'1th lhe Supervisor. lt is not to he mailed 
direct to the Commission, (The Kupervisors :,;till 
issue operator'.~ Iiceu:,;es.) In the past the greatest 
delay in issuing amateur licPnses has been caused 
by the improper OT' in<'omplete execution of the 
>tpplication form, Supervisors have often had to 
return an mnateur·s >tpplication for enrrection or 
to secure missing data. With the forms now going 
to Washington, sueh delays will be grenter. It is 
important, then, to make an adequate answer to 
caeh question. 

.·\pplications for renewal of ,5/atirm license must 
be tiled with the Supervisor at least thirty days 
prior to expiration . .It is up to the individual ama
teur to writ,e for the renewal application blank,, in 
time to (:omply with this requireruent. Otherwise 
a prized call may he lost, and if renewal is not 
received by the expiration date of the old license, 
operation must cease until the new one ftrrives. 
Remember, too, that both station and operator 
licenses must; be displayed conspicuously in the 
station. ·- !(, B. JI'. 

~ Strays :Js . ~ . 
It seems we werP ,, bit too hasty in making 

that, rPmark about the la.-k of a tube with a plug
in filament in Strap~ a month or so ago, Don 
Hawley, of Plant City, Fla., informs us that such 
a tuiw wm, dPRerihed in one of the popular maga
zines not long ago. Anyhow this tuhr, is a heater
type gadget, ,rnd we were thinking of d.c. Lube~! 

li yml.l' ears are getting corns .from wearing 
the 'phones and you ean't, beg, borrow or steal a 

· set of regular cushion pads, visit the Amateurs' 
Paradise and invest a pair of dimes in the same 
number of hath sponges. Cut a hole in 1 he center 
of each and enlarge it on one i,ide so the eans will 
fit tightly, and you're all set to he a boiled owl. 
WI.IP A sent us this one. 
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Duovac Announces 

of exceptional predsion · 
and uniformity 

DUOVAC Transmitters are made to 
extremely rigid specifications and with 

great care. They are capable of handling 
large overloads if used intelligently. 

Or. Paul G. Weiller, 
formerly with 
We,tin1thouse. 1n 
«·harge of Duovac 
Transmitting Tube 
t,roduction. 

Each tube is thoroughly tested 
before shipping, and is guaranteed 
as to electrical characteristics and 
mechanical construction. 

Order direct from factory 
enclosing check or money order. 

No red tape-immediate delivery! 

DUOVAC 
The Precision Radio Tube 

with its joy and good will-why 
not extend its spirit over the 
whole year? The fund from the 
sale of Christmas seals in 
December will carry help and 
education against tuberculosis 
throughout all 1931, 

The National, State & Local Tuberculosis 
Associations of the United States 

Buy Christmas Seals 

FisL.t TuLerculosis 

OX-852 (illus.) 
Fil. Volt,-10 
Fi[ Current-3.z; 
Plate Volt.-2000 
Plate Cur. Osc.-75 mills 
Max. Plate power 

dissipated-roo watts 
Rated output-75 Watts 

Nn Prices 
DX-Bsz c-•·· $,4-So 
DV-iolA-$2,HO 
DV-zn - $24.50 

Duovac Radio Tube Corp. 
360 Furman Street 

Hrooklyn, N. Y. 

cr.J lfil. I (F1 Lr~=./:::=:::-:::;\ r;:.::\ 
\\ , l '<\. i 1 ( ( 1 It L'.) ' , 

"'·-·•·,i r1, .,. i ·,i r;i '·::~•'"'i:o')~, ··c~i ~ 
. -v <.,d~: -....,,rLllr , . .::.~ jt\. 'fc:,.;.;,,,-

~i o longer 
any problem 

Our resistors are accurately 
rated, maintain their toler
ance and are noted for their 
rngged strength and quiet• 
ness. All types from 1 ohm to 
200 megohms-the choice of 
leading engineers, the larg• 
est radio manufacturers and 
tllie majority of service men. 
Our ReeietorReplaeem~nt Cuide•ho,n 
clearly and conciaely: (1) how to 
locate cauee of trouble in radio aeta, 

C.2) proper 
types and val• 
ne~ofreei• tors 
le> nee in rudio 
receivet'•• 

Say Y 011 Saw It in QST - rt Identities You and Helps Q.S T 85 



86 

Se:.ientiHcalty rq_uipped 

to <-<onorni(ally r•port 

dff'pC"ndaLlc- Totceiving 

.utd transmittin& J'ad.10 

;;tppa.l',ol..(U!I 

Designed to meet 
today's require1nents 
... ,ind tomorrou.,'s 
F"ROST-RADIO Volume ControlB are 

designed by forward-looking m1ginccrs 
whnA.e ability comprehends tomorrow's 
problems as well as today's requirements. 

Prcdsion standanls always have llf'en a 
fundamental of FroAt.-Radio construction. 
These have enabled us to ,mcccssfolly meet 
any set manufacturer",; roequiremeuts as to 
,.·urve. Thev also have enabled us to banish 
noise from··wire-wound models. And they 
have made possible a very mueh higher 
standard of efficiency in receiver operation. 

[f you would like to know more about 
the n,sourees of this organ.izatiou of spe,·ial
ists who&e 8tmlies have so greatly aided the 
entire radio industry, we si1ggebt you write 
w1 today, telling us folly of your rcquire
nt<'nls. \Ve should like to place in vonr 
hands a recently prepared treatis.; on 
Volume Controls, a copy of which "·ill he 
mailed on request. 

HERBERT H. FROST, INC. 
,Vain OJfices urul Factory: ELKHART, IND. 

Financial Statement 

By order of the Hoard of Directors the fol
lowing statement of the income and dis
bursements of the American Radio Relay 

League for the third quarter of 19:30 is published 
fur the information of the membership. 

IC n. \VARNER, Secretary. 

STATEMENT OF REVENUE AND .EXPENSES FOR 
THE THREE MONTHS ENDED SEPTEMBER 30, 1930 

REVENUE 
Advertiaing eales, (JS'l', , , , , , , 
Newsdealer SB.lef:I •• a •••••••• , • 

Handbook salt,a ... , . , , . , ..... 
Member!-!.hip duet,, .... , .....• 
Begin mm,' hook.let i;i.ales ...... . 
Emblems, , , , , •.. , ......... . 
lnterest, earued, . , , ......... . 
Ca.!!.h difH:vlillts e.an1ed ... . 

~Hl,834.:lO 
HJ.\J87.03 
:1.821.60 
!i.402 .57 

·.180.84 
146.57 
::;7;:1.47 
2H5.74 

Bad debts recovered. , .... . 5. 00 $~l2,M7 .12 

Deduct: 
Returmi an<l allowaoees ...... . 

Lt>M portion charged 1,Q re
.,,;t_::n·e for new:--r,;tand returns 

f•a.~tt dii:wnunt on f.aleH. 
J::xd1a.rutf: 1111d c<Jllection J.•ha.r,,;P.R 

Net l{evcnue ........... . 

$:J,891.~6 

;!!,9 ,51 

:i,:3/i3] 75 
i58. ll 

11.40 

EXPENSES 
Publication expew,e~. Q8'I' . .... 
Publication expenses, Handbook 
Q81' miRe, re,~eiptR and Pxp,mses, 

net balanc:e , , .... , , ...... . 
SalarieH . . ............. , ... . 
Forwarding t-X{Jense.H •• 

Telephone, telegraph and pustage 
Otllce &11pplies and general e,x .. 

penseB,. . ..••••••••• ~ ••• 
Rent, Jigh t and heat. ........ . 
Tr 9. veli.ng ex tJP- U8et:i , , ••••••••• 

Depredation on furniture and 
equ.iprnent .. , ... , ........ . 

C.'r,mr.aUJ_:d,·ationA l)epartment 
tield expenses., ............ . 

IIeadquart.ers station expent:1e-~, 

Total Expenses ......... . 

~\,::t Lose from UpcrationB., 

$12.58::U!l 
z:w4.45 

:/9!3.54 
[7,214 43 

ftl0,89 
1,230.51 

.1,659,33 
u:n.oo 

l $30. 71 

450.46 

72.99 
:,::12.41 

Calls Heard 
(Cuntfru.1,1.!d .from paoe ;~1) 

a,001.20 

$;!8,645,86 

39,22.3,!l9 

$.578, 13 

v1,2baa w2bda !c~bg w:tbux w~~bwc w'lcjx: w2cvj w'2til w'2dp 
w2kj w2jn w2mb w2rs w:~n w2vd \\!{arp v..<kkl w:idb w;i.jr 
\'\.:::r.uv '"·ara w:~vm w:Jww w4abl w4aek w4ahe w4ajk w4akt 
wfaq w4ej w4.kh v.4Jo w4ly w4oa w4ek "4v1 w5ada 1'5adp 
wt1a.~c w5aorn w5atJ w,':iauz ,vf.iave ,v5ot wt1qu w5wg waficp 
wGarna ,,·Uatr w6awp \,·f:taqj \\6abx w6hjd w6hrv \v6bej 
wnbto wtibxv w6byb >1obzs w6cbp w6,,ut wfi<:tp w6<.'XW 
w,;,,z.m wlidcv "tide wtldjp w6dmk wf.idml \\1',dwi wtldyv 
Vt6edt Vc"6eN11 ·wtJeyJ1 wtieJc w6ih v.{ikt wt3ise ¼"-Ote \1,-f.iue 
\:\Gup \\.6wb wUzq v17a.az ·w7ajq w7anj w7dl w7rno w7ty 
\V8adm \v8afm "''.;8ahc wHaqg \·v8r-aq w8f'ut w8dhc w8djv 
w8ti w8ud w(lanq w\Jbeu w9bfb w\Jbmu w!Jee wMgz wOdqj 
w!leav w9ee, ;,\lend w9tl.a w9fqy w\Jgdh w\lghh w\Jkn "ibt 
adts :w8hm •·eltth cehtk ,,e3tr em8ul d.laa dlbx ctlby 
d4aez eu2aa fl;sey fkej f8ex f8fk 18fo f8cher fSgdb 18hr 
!8jqd f8lgb f8prx fllrko f8rrr f8zn g2cj g:lcx g2ga g2gm 
g2ii, g.2lz g2nm g2op gf.ibj g5by g!Jbz g5rnl g.5ms g5wk gtjgc 
goqb 11,6rb g6vp g6wk g6wt, g6xb g6xq gi6wg haf8b hclfg 
i Ill k4dk k6akf k6ceu kodud k6ewb k6bhl ktizze kaldl kaljr 
kfr,5 kfo.5 !alg !n6aj oa4e oa4j oa4q oa4t oa4, ,,h2nm vh2og 
oti2pg (Jh4t1.u 0114bc ou4bz on4di on4.fh on4fp (Jll4.Yt-'X <Jn4n 
oz7y puOdw paOqf paOtY. pkljr pk3bm pk3bq pk4pa sm5tn 
v~~:!m'. Vt~2bg ve4Pa vst.iah Vf.6ae via;fin,g vROah v~7ap x9a yB1ap 
yslx fq8hpp: 
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! ! HEAVY DUTY QUARTZ PI.-1ATES ! ! 
FREQUENCY RANGE 

14,000-kc. to 500-kc. 

PRECISION: One .tenth of one percent 

PRICES 
Without holder 

all frequencies $12.00 
With holder (sealed) 

$21).00 

FOR THE FIRST TIME 
1. :Fundamentals on waves as low as 20 tn. 
2. All crystals power crystals. 
3. All crystals one price. 

Delivery pre.paid, terms cash, no discounts 

K. W. CR"'t.,.STAL LABORAT()RIES 
c/o W1A WK, 420 Memorial Drive 

PERFORMANCE 
'f hat will put your station right among: the top-notchen:i -
make yours a famous caJl ~ that's, t"Vt"t'Y operator·~ rlrf'>am. 
Build it and oprrate it by the Ham's. Bible, l:'.'q_UiO it with a 
power plant engineen..-d exactly to () .. ",T's spedti<;ations and 
;:our dream will come true. High ettidency red.itiers, V(,>wt:·r 
and filament transform~rs. tilter reactors. that out-rn~rtorm 
"bnilt-to-sr>tl" .,pparatus two to one. Complete engineering 
data shet:ti,; arc •.:Ye opener~. Get yours NOW. 
Rectifier Engineering Service, 4837 Rockwood Rd., Cleveland, Ohio 

TRANSMISSION CONDENSERS 

[nJ Send for interesting data and price sheet on 
Transmission Condensers with working 
voltages up to 3000 D.C. for use with the 

~~\ //JJ following tu.bes: 2O3A, 2O4A, 210, SOOW, t• 851,852,860,865. 
CORNELL ELECTRIC MFG. CO. 

1 • !,,mg Island City New York 

Guaranteed to t~ach you the 
·world's most fascinaUntt pro
fession --· by hearin~ real 01.es
sa,les - sendlnfl them 

lnterestin~ - simple - !,·ou 
learn quickly - at HOME 

Teleplcx is the Master Teacher. 
Used by lT S Army, Navy and 

readinta, radio and tete~rapb 
schools \Vrite for Folder 0-12. 

'rELEPLEX: COMPANY 
76 Cortlandt Street, New Yo1·k 

Cambridge, Mass. 

HAM PR,OTECTION 
NEW! RENEWABLE HfGH VOI,TAGE: LlTTELFlJSES 
to protect broadcast equipment, etc. 1000, 5000 and 10.000 
i,•olts. Sizes: 1;16, ¾. ~.i %. H amos. in each voltage .. Price 
-- ,t5c to 95c. Renewals -- _!t)(' to 20c. Low Voltage Littet
fuses - Hie to 2Uc. Sizea: 10 mil. 1/3.'2, 1/16, hj;, ),.1, %~ ½, 
1, 2 amps. "Quicker than a Short-Circuit." 

H1 rii., for new ctstalog 
Ll'ITELFUSE LABORATORIES 

1772 Wilson Ave. Chlcaj!o, Ill. 

Do you know that the latest Radio Amateur's llandbook 
is available in bound form-$2,00 per copy, Postpaid. 

Wnen ordering a copy of this ne-.v seventh edition, look 
at :,vaur present coP:,v and determine i.f you want :,vour 
next ro(>y in more permanent form. 

Build Your 
OwnRadio 

Cabinet 
\Vtite for particulars about our knock down cabinets 
No. 10 Mah'?,:tany (2 tube l'.Jize inside 11¾ L. x 7 D. x:5 9/16 
H.) $1.C>O F.O . .H. Mill. No. 10 Walnut (.3--1: tube flize inside 

jJ~~ci~ ~i~~ ~1~iJeHil ,!:.'9~ t'1J:~· flj}·1·~~·}'~~\1thi,~i~ 
Mill. No. 40 l,ow Bo;v (\Valnut). Price and· details on re
quest. 

Price in~ludes wood parts, hinge:,,i, filler and st~ll: for 
finishin~. AU orders an• cash or 2.5% advance on t:.0.lJ. 
shipments. Height ~hown is net measured from top of ~-i 
inch mounting board. 

THE FOREIGN & DOMESTIC VENEER CO. 
Box 106?, Knoxville, Tenn, 
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ACME 
WIRE· PRODUCTS 

Coils - Magnet Wire Wound 
Magnet Wire All Insulations 

· Varnished Insulations 
Parvolt Filter and By Pass Condensers 

All products made to .Recugnized Com-
mercial Standards including those of: 

National Electric Mfrs. Assn. 
Radio 1\'lanufacturers Assn. 

American Sociely for Testing ivlaterials 

For more than 25 years manufacturers and 
suppliers to the largest and most discriminat
ing users. 

THE 1\CME WIRE CO. 
NEW HAVEN, CONN. 

.Branch Offices: 
New York 
52 Vanderbilt Ave. 

Cleveland 
Guardi;m Bldg. 

Chicago 
842 N. Michigan Ave. 

<;)ur new t.atalo_g ,,how-s 
~he \\h1..1le JCJHNSON 

1me, :O"ttly illustrated 
her!;'.- a line of !,i.Uch 
4~a.hty that n9_ purcba?,er 
,,t Broa(ka~t. l 'ublic- A.d
f£r~sis, Laboratory, c~r 
-'\!_nateur e<1u1pment can 
.afJord to overlook it. 
In addition ,vt: dist.rilmte 
the products of mOst 
ma0;ufacturcrs of ~imilar 
r;qu1pment, \Ve believe 
this to be thf" most· cOm
plete presentation of ~ud.1 
J!tf?rchandisl."' available. 

~j~~~lt:to(~-;t~ ~;;f~s S~ir; 
best. 

~ 
~ 
I 

' -~~.--.
11~l J(1r ii toti:ay, Prta w 

tttd1_viduut.~. /Oc, refunded " 

,~.•n•; F." •• '

1

•;•~-·~•·•S•O•N-C_O,.., . ··.. · ..... . 
. Minnesota ,. 

William D. Tullis, Radio Operator, Station WUE, 
Fort (/e.orge Wright, W ashin{lton 

14,000-kc. band 

lake 2ab :Jr,ab 4vj 5zo fat 5alp 5ain 5dqe 5bcx 5nug libnz 
6czz 6cub 6ekm 6og 6exd 6dep 6dkc 6dpp ficub 6aix 6exq 
6vq 6dmk 6eep Obst 6dtd 6dyo 6eqw (Jeri tieM 6arp 6qp 
6dse 0'.'ar 6elc 6bqk 6dzl 6cr 6agr (ialiw (ip,s tibhy 6eop 9ebo 
i!dz 9lur Seil Ugme 9aln iJfbh !iazd 9are !lfsg i)sk lifkc fJczl 
9bvh 9gep 9cd \lads 9dbt ilgau ve4il 

WiiAF'iV, l'. B. Lo,•egren, ?840 Euclid .,he., Chi
ca{Ju, Ill. 

3500-, 7(Xl0- and 14,000-kc. bands CW 
v-iiaan y,'fi:.H; \\-6adl w6aed w(hep w(iaer .i;t3ag1.i ,,,Qags wtlaij 
w6ai.ru ,d)akc w6a.k.f w6alu wfouua wtia.nq w6any wtiana 
~"6a<Jb v16a~t w-6ati v,13a.tm ~-6avd ,,-fta.wd vd)awy wtiba 
w6bbp wObrd w6bch wUbck w6bgf ¼6bgj wtibht ,;6bif 
wfibjf w6bkx w6bnc w6boq w6bpm w(lbqy ¼obrv w6bvc 
wfibvg wf.lbsk w6bsj w(ibsv w6bxe w6bxv w6by wtlbyy 
'n-ilbyz \\.i\bzP woe.al w6car wt>caz ·w6cbp w6cbr wtk·f wtido 
\\he-RX wikh wt3Pby wticH ¥-'Ucis wticnp w6enx w&ox. 11ffjcqk 
wti<'qz vt&8j w6cRp w6cte wtktk wtktp w6...,uj wt.kum. wticv.-t 
wtirww w6exw wOeyi w6cri wlldac w6dcu wodcf wilddl 
w6dep wGdgj w6dgn wtldgw w6dio wtidkw wtldkx ,;1.\dky 
w6dmi w6dnh w6dni wodob wtidqh wtldqv w6dui w6dwi 
w6dww wOdxc wtidyj wttdyn w6dyv wfjdza "oozu w6dzz 
wtlebg w6ebx w6ecn wf.edd w6edj wt.e.em \\6eep wGefs 
w6efv w6egk w6egu w6ekc "iieke \\1Jejc i.iiejh w6dl wtleou 
~tk:pz \\"Qeqq \.\'6equ w6erc w6eri w0e!ffl. w6et.r w6euh Vi-l¼up 
-ni>evy wOexq wfie_yc \Y6eyw v1.-fh•za wi.lezg ·wt~eil "i)fr, w6hy 
\\tlid wtijn wl)im w6jy w6ka w6kg w6kq w6kx wlllb w6lx 
w6ma y.lJnU wtioJ wtiqp w6AA 'i,. .. 6sv w6tm w6uc w6ud wfiuu 
w6wb wOwi wflyau wllzq w6zzg w6zzz velbr velco vcldr 
ve,2ac ve2bb veiam ve2<:a Ytadn vP.!3bd ve8da veadw ve~1et 
ve3hd ve3he v·1c•axe ve3xk ve4:af ve4hx vf.'4ci ve4gf vc4go 
v-e4hh ve4ho ve4jg vc5af vc5an.1 vc5aw vebcj veOal veOaj 
k4aef k4dk k4kd .k4ni k4rf kfu5 kfr6 kdv5 k6alm kiir.dd 
k6cog k6dqq k6dud k6egd k6evw k6ewb k7aLs k9zzg em2jm 
cm2jt <::lli2ra e1n2rz cm2sh rm2xa ('m2:rb em5fl c-m,15rx 
cm8st cm8uI 1cm8yb etla.a ,·tlbx ,,a,lta f8fr f&lot f8mrc 
g5by g/.iy,c gilut oa4j na4ri na4t i:,wb Juadh lu8fa lu:,pa 
pylaa pylab pylaw pyler py!!ak py2ay py2bg py2ih py~ik 
pyaab py:lab py8ia py9hc l'e Jah ee2ab ce:Jbf ce,oaa vo&u_: n,8lk 
vo8mc h!::lfg hc2jm nnln.h-.- nnlsx nn7nic nn7xj cx2ak yslfm 
yslx rxla.a ti2rs nj:!pa tm2clo lap ,,.,;:7 qqla ,•abl wfbt wfa 
"fat "Y" wlm xwlm xee x<:bm x!Ja xlg xlj x29a xda pxmg 
nkf nagk nijn kfzt sfen zllbb zl2ac zl4am vk2kj vk2rx vk3up 
vk/ikm pkljr 

14,000-kc. 'phone band 
w5ril wtiaj 

;)500-kc. · phone band 
wfaby wlid wo!aqt w2be,; w2gj wJhy w:laex w3bj ":lcv 
w:loo w411,eu w4bn w5awp w5kx ,viiabf v,(ibbj woean y.(lkt 
w7aeq w7-alw ,;v7ant w8ai.:b wSahz w88.]h w8akw '\Y8a~ 
w8:azo i;v8bhf ·\.v8buw v,.8byr w8f.:cw w8ccz w8elh wScjd 
w8cmu w&:wu w8cy e w&lgz w&lpd w&lsl w8ih w8rd w8wf 
w1Jajq w!Jath w(!ata wllbag w!Jbje wilbpq wllbpt .,,llbty 
w9bvp w9bwi w9bwt wikdd w\ldi w\lcld w\Jcmz w\id!l'l 
w9dbe wtJdzt w9edw ·\vHehd w~Jeq_g \1,'\le,,·e w9ewx wf.ifzl 
mlget w\ighx wl!gku w\Jjr w!Jmm w1lmp wHkb w!Jcg,: 

WJPE, Arthur R. B&tg, (./8 llemman SI., Uus/in
dale, Jlas;;, 

H,000-kc. band 
cm2jm cm26h rm8uf cne dlaa d2au exlaf f8aly f8ca f&imf 
f8fo f8jq l8kz f8mrc f&rvl f8wsg fm8ih fm8pzz g2grn g5bj 
g5by 11,5bz g5dj /;gml g.'imt 1<5vl gtlmt 11:6rb g6vr g()wt g/\xj 
ba.f8b le:Jdh h.1.:{de lu:ifa J114da lutJfj nli:!sz oa4j ,,a4z un4jc 
on4rs on4UR paOaq pa()qf paOwr py las pylcm py2ab py2aq 
py2ay py2ba py2bf py~bg py2bk py2bl py2bm py2bo py2jb 
py9an ve2be ve:lbm ve;,gx ve:lwk ve4ae ve4bb ve4bu ve4d 
ve4fx Yf:;.4jc Yc:Sae vn8.mc w,5aao w5a,da ?t5afb w5agg wbaul 
wEiark wtla.rv w5bhz w.;.p:o w5mx \Y5rr w5vq ·wf.l.aep \.\ilaj 
wt:lave wObax wobhp wtibto wtlbtt w6cii wticpx w6ctw 
w6dbb wtidkc wf,eep "6efs \\(iegh w6egk wtlejc .;t:i,elp 
w-t}ewm ,v6ph w6tg ,,1:lvj w7aag ,v7ahx w7alc wibe w7hvn 
w7do w7fb w7it. wilk w7'ffX vv7Yy wdde xVa xee 

14,{WJO-kc. 'phone band 
,, 1 uh w laze v;6ae; 

Say You Saw It in QS7' - It Identifies You and Helps ;JS'F 



--
Planning A New X-Mitter? 

Rebuilding Your Old One?? 

Need Some Real Good Condensers??? 

THEN, BE SURE TO GET 

Type TH 200 - 2 mfd 
2000 v. D.C.-1600 rms R/.C 

FLE(HTHEIM Type 'f 200-2 mfd 
l500v.D.C,-1000rms.RAC SUPERIOR CONDENSERS 

YOU GET THE VERY BEST \VHEN YOU BUY 

FINEST 

LAST 

EXPENSIVE 

CONDENSERS 

HAVING 
Among Other THE 
Users, ARE: Western HIGHEST 
Air Express. Pan-American EFFICIENCY 

. s th A' T t IMPROVING 
A1rways, ou ern ....:__:n:p.:___ '\, JlODjTJ~i)SIO~lPPLY 
Ur QSL crd wl bring u latest catalog es .rv J. .., 
name of nearest Dealer 73 w2afs 

"USED BY OVER 50% OF THE BROADCASTING STATIONS" 
A. M. FLECHTHEIM & CO., INC. l36 Liberty St., New York, N. Y. 

llfAYITIE 
'lJJid.e ·uforld 

SROKf,WAVI 
RI.CEIVE:R 

It's here! Perfect short-wave 
reception with the new Lafay
ette Wide World Short Wm•e 
Receiver. A. C. Push-pull am
plification. Double Screen 
(;.rid. 9 to .5.50 metres. Abso
lutely guaranteed. Fully 
wired, complete with power 
unit, at a sensationally low 
price. Write for full par
ticulars TODAY. 

Many Other Bargains! 
\Vhole-Ral(" Ra<lio 8-:t'vice C 0mpany, 
the rdiabilitv house of .radio, .is 
featuriilg sh0rt wavi~ aµparatue of 
known quality. \Vrite for our 19.H 
k.adio Catalog - "the gu1de book of 
ra<lio mmlity" ····-- :-;ent abAolntcly 
FR EE. lt's yours for the askingi 

(Established 1911) 

Guaranteed Radio Bargains 
FRESHMAN tvpc N' pown pack!'!. Brnnrl new and in original 

cartons. Can be used to Jl<)WH a 210 oe-dllator or a 250 POW('f 
amp\ifin, It ~u\ve.s thP prn,-:ilPm for RettinJ;:: pute d.t:. -µown ~npw 
pJy. lJ.C. 01,aput i~ ;'100 v11lt.c; at 70 mills. with tnps at lJS and SO 
w.ilts. ~\.C. output is 7 ½ 1...'<•rtter-tapped for 2 .:!to•~ ~)r 2.i;o-~; 2 .t1 
c.t. to 227 and two 1 ½ <'"ent!.:r~tapped win<lingfl for ,2:2ti tubf:'s, Ha:1a 
plug tor tiw fh.'ld c-oil nf a d,i.:. dynan.Uc speaker. A 2Hl is u~d ai;: a 
rectiril!r, Pric-e, le~H t1.1bc •. , ....• , , ..........•• ~ , •••• , $10.75 

UONGAN 2$0 watt tram,fnrnwr ,vith liJw ballast T<'l'1istor~. 
Insun-·~ l;f.b~olutf'ly :,;tPady ·voltas:e H~gulation. t 'ompietely 
inout1teci anri shiel<lrri. Tnminal lu~s at top, J:(rgifltori:. fornished 
fr<'<', ':-:e•xmdary hip;h v1JltaJ.e 01.ttput is lSOU volt!<!, rf'ntn-tapped 
«1t 750 volts. fiilam~nt nutput is 15. 'i ½. 7 ½ center-tapped, and 
2 },~ {'.entcr-ta;:--,pcd. (;,.t your order in fast a~ thcr~ ate very kw 
)Pft. Pric-.1" co1npiet,:> , •.••.•••.••••••••• , •• , •• , ••••. , $6.50 

KNIGHT 1.50 watt tran,d0rm<'~. [df'al.for HO POWL'I supµly 
ufiloµ- half-w&vt: r,:-:ctitir.ation. High vultag,.: 1s (){IU vnltR, 1-iilamrnts 
an: two "/ ½ centcr-tappt.-d vrinr1ings, 2 Ji. au<l 1 ½ volt~, ... $.2.75 

(XlLl.lMBlA ,30 h~ury, 200 mill chok<'s. A rral nt~J?;t:.U ch0k~ 
for heavy duty µow1•r tlltn 11upply. MmmtP<l,, ...•••.•... $2.50 

THORDARSON .~O henry ISO mm dtok,-·~,, ..• , . , .•.. $3.25 
THORDARSON 20 h<'m'Y' 250 mill chnk"~, • , .••• , ••.. $3.75 
COLUMBIA 30 1lf'nry ! :!O mill ~hokes. mounted, .•... $1.30 
<·~RID LEAKS Wirr ,Kn11nd and rnam<.>l coatrd. Ft1r all tubt:-8 

up to 250 w:atts. 10,000 ohm, $.95, 5,0UO ohm, $.65 
TllBF..S 0t hiR:h quality and durability, (;uarnntPf"d to st.and 

11p . .FREE 30 rlay rPpla<."enwnt. fyp(' .X.l8l, $1.60; X25U, $1~05; 
Xl~1. $1.10; Xl71-A. $.70; xwo. $.90; x21s. $1.20 
COLUMBIA TRANSMIITING FILTER CONDENSERS 

N<-W<'r ti!ld better. \.Ve have twt•n swaurtit.:d with o-rrirr!'- 8ince 
thc:-e l'~tra heavy <lnty •on:icnsrr~ we.1t.• offert>d. lnst.llatrrf bind~ 
ing _µust 'U'rminals. And w,th a H.t<:AL rep},l.C:Pment guarantee. 

(,',tf>ttdt,V 
1 mf<l. 
2 mfd. 
'1 mfd. 

lt'orkrng Voltrir.e.s 
1000 d.c. ,1500 d,r.. 

$1.50 $3.10 
$2.40 $4.60 
f;i.90 $8.95 

COLUMBIA GRID and PLATE blockh-1,i condensns, Made 
with th<' ,-,.a111e ~trict spf'citirations a~ tht_• filt~r c:-ondcnsers. You 
'"1ln't go wrong with these n::.ndensers iu your S(!t. They DON'T 
hre;::ik rlownl 

t'VnrPinR ·voltage 
1000 d.c. 
lVOO d.('~ 

.Ot,OS 
$.90 

U.05 

,()01 
$.~o 

$1.05 
~-,.:• nur c-n~inceting department ad r-,n pag~ 0000 for s.w. 

a11paratus, 

flTdl"'fs m·•: tash or C.U,lJ •. .1lt merchandise. ju.Uy guarantud. 
COLUMBIA SPECIALTY CO. 

1038 Longwood Ave. New York ()lty 

Sa~· You Saw rt, in QS'l'- lt Identifies You and Helps QS'," 



Searching 
the 
Infinite 

Out across space, giant telescopes are bringing 
nt>w stars into our ken. In millions of radio 
receivers CENTRALAB volume controls are 

helping to reach out across 
space to bring in noiseless, 
8putterless reception. 

Dealers 
and Servicemen: 

Send 25c for new VOLUMf: CONTROL 
GUIDE ~tvini;t control circuits for old 
aind new sets. 

SEND THIS COUPON NOW 

Centralab 
CENTRAL RADIO LABORATORIES 

pept. 320F, Ket.~fe Ave. and Humboldt 
Milwaukee, Wisconsin 

Enclosed find 25c for yout new VOLUME CONTROL 
GUIDE. 

~1\latn-e. •••••••••••••..••••....••••• , .... ,, ...•....•.• 

ilddress .................... ,., .. 

t":r'ty... . . • . . . . . . . . . . . . • . . .~':ltate 

LU4DQ, -Moi:se.~ 'l.'up-iero, :?14 Espana St., Bahi<i 
Blanca (Bs As) Argent-ina 

14,000-kc. band 

wlabd wlbux wlbvl wlcmx ·wlcqr wlda wl.1.i wlzz w2aeb 
w2a.i w2ait \-V2zg w3hg w8zb w4ly w4wt w5aot w5awd 
w6ajm w6apd wflawf w6bax w6byb wtlbsn w6ear w6ctp 
wtlczm w6de w6dmk wildtz w6ejc w6etc w6id w6Jp w61n 
w7mo w8adz w8bti w8cux w8dgp w&lgx w\lcps w\Jfbw 
w\lfur w9dgh w9pv wera ac:lal ac3fr xu2uu celal celak 
<~e2bm ceabm ceaea ce:Jch ce3cr ee:ida ee5aa ce7aa cm2to 
cx2bt cxcwk earlO ear2l earll6 f8aap f8ex f8orm fo9sr 
<'tlb,i: ctlby g2gm g2kf g5bj g5rm g6ko gilmc g6gc g6rb 
g6wl g6wn gi6mu hai3c hr,2jm hclfg jldn j2cb j3!z k6acw 
k6avl k6bhl k6boe k6etf oa4i oa4.p oa4q oa4t oa4x oa4z 
oh2nad oh2naw oklab on4hc on4j oz7t paOfp paOfr 
paOxv pylah pylaw pylbt pylbz pylcd py2ad py2ak 
py2aq py2bk py2bm py2bz p,v2if py'2ik py2in py3ac 
py3ag py8ao 1>y3aq py3de py:lgv py3gf py3iw py3ru 
py3wa py8ia py9ac py9lc ve2bh ve3bk ve5bl vk2ek vk2w, 
vk3go vk4bb zllan zllax zllba zllfb zllfc zllfu zllfv 
zllfw zllfr zl2be zl2bg zl2bp zl2gh zl2gq zl3as zl3aw zl4ao 
zl4ax zl4.be sp3ar ti2ea x9a zplac •Plba zp:lab zs2n za4t 
zuld zutle 

ONR470, il1. de Waepenaert, Rue 8oeurs-Noires 
22, Termonde, Belgium 

14,000-kc. band 

wlae wlaep wlaiq wlaky wlapq wlaqd wlaqt wlavu 
wlaze wlbad wlbhm wlbjp wlbob wlbwa wlcek wlcft 
wlcmx wlcom wldp wlds wlog wlok wlvr. wlvz wlwa 
wlwv w2a.ey w2afr w'2.aht w2amr w2arb w".:!'n.tk w2azc 
w:lbai w2bak w:lbbh w2bda w2bia w2biv w2bka w2bkv 
w2bro w2bvk w2bwc w2byr w2cuq w2el w2jn w2ju w2i• 
w2oa w2qd w2vo w2wl w~zg w!lacx waadz w3ajd w:falp 
w8aze w3fb w3ut w3zzc w4a<>f w4ql w4,·s w8aik w8afm 
w8alh w8ath w8auu w8a.s:a w8bbl w8bbp w8bji w8hwk 
w8dae w&lgp w&hv w&ipo w&lnw w&z w8kr w9aja 
wHexw v.1-lka k4kd velac ve:3da ve5ao vo8ae <'m5cx py1ca 
pylah pyl!b zslp zs4m •~5u zo5d zu6w zt5r 

W8AFU-W8BHY, Washington, D. C. 
7000- and 14,000-kc. bands 

<'tlaa ctlbd ct2aa ct2ac d4cc ear16 ear'21 ear65 ear113 
ear149 f8aix f8am f8bw f&s !&la f8dmf f8dot f8lx f8myl 
f8rgh f8ror f8swa f8wr f8xd f8zic g2ao g2gf g5is g5wk 
gtlgd g6rb p:6th g6up g6vp g6vr g6xp g6xn iUI ilss nJ2pa 
on4gn ou4jk on4kw xon4wrn paOqf py lak sp3vh su8rs 
ve5ao vo8an vu2zk zs4a zs4m 

8. 8. Exf or?, Ueo_;ge. Brow~, Opr;, fox ii'!JO, 25 
,':iouth N., New I ork, A. l. 

1000 to 2000 miles east, of New York 

wlaft wlbdl wlcpo wlbq wlbke w2ahe w2av w2jc w21d 
w3ajh w4.abt w4tt w5pa w5aha w5no w6vv w6cf w9axh 
w9cfw w\)epi kfr6 py7aa k7ak 38cz 

2000 to :moo miles ea.st of New York 

w2anh w4tt w4ft w-iqe w4.kd w4qd w•igk wilds w8cau 
wilcar w!Jeye foljc sp3be f&,m i8aap g5mt hclfg yblx 
y8an x4a. 

BODO to 4(K)() miles east of New York 



We prepared our 
New SEVENTH EDITION of 

1"'be Radio "Amateur's 

IIANDBC•OK 
to appear ,.,wetly at the time our ,;tock of the 
previouR edition wa1, Pxhaustcd, but a printer's 
over-run leaves ,,11 harnl about 

200 copies of the 
SIXTH EDITION 

(Rlue Cover) 
·we hate to ~.-,, thl•m g:u to waste. Perhaps 
there am ~ome amateurs to whom 1·v,·n the 
ridiculouRly low price of ltl for the Handbook 
was a lot of money. The Sixth Edition is not 
to be ~corned; it i;, ,;till filled with intensely 
valuable modern material. Here",; a •·hance to 
save half the price. While they la1,l, 

51Jc Postpaid 

American Radio .Relay League 
Hartford, Conn. 

Massachusetts Radio and 
Telegraph School 

18 Boylston Street, Boston 
Send for Catal011.ue 

Tel. Hancock 8184 Established 1905 

TRANSFORMERS 
Guaranteed - Mounted - Complete 

1 KVA 3 phase 1500-2000 v. each side ...........•...•. $40.00 
700 watt 1U0025J!,.~t1~¥ffo:..:..•,·o,io .;~1; ·.;.i.;. . . . . . . 14.50 

unmounted $10.00; mounted $11.50 
Auto-Transformers. t..:'hokes, .Polyphase and 25-cycle 

Transformers. Add $2.00 for fil. winding 
W9CES FRANK GREBEN 

l'J27 So. Peoria Street. Pilsen Sta. C:hlcal\o, lll, 

PowcrTransformers for the Amateur 
Built to withstand overloading dUd abuse. MountPd 
ready to use. !lQ volt 60 cycles. 1.50 ,vatt 550. 750 Pach 
~ide center, two 7 !-; volt CT 4 ampere windings. weight 
21 lbs. $10.50. IS0wRtl c.50-0-650, 7!4, 7}(. CT wind
ings $7. l,;ame ~xcept 550-0-550 $6. 700 watt 1000, 15(11) 
volts each side center l,14.50. 250 watt 550, 7.50, 1000 
volts each side center $1(). 1000 watt 1.500, ~000 volts 
Pach side l'enter $21 .50. Filament transtormers. cc:nter 
tapped. 5000 volt 1nsulation. 2 1 f volt lf) ampere $3. 7 1/f, 
7,~. 4 ampere $.l.50. 10 volt 6 ampere $.I.SO. JO voit 1.3 
ampere $S. S vnlt 10 ampere $4. 5 vo1t 20 ampere $0.SO. 
fransformPr J.S0-0-~~0, 5, 1 1-:;,, ..! 1 ~ ,olts $4 .. 'io. (Jn
mounted filter condensers, 3 14 MF I) HKl0 volt $1. 75. 
2 MFD 750 volt 75c. J MFD oUO volt 50c. 2 MFD 35c. 
Enameled copper wit~ per too feet, No. 14 70c. No. 12 
l/Oc. No. lO $1.SU. l-'ostage extra. Electrone Litbs,, 
SM N. Randolph St., Phlla., Pa. 

WIRELESS EGERT 
179 GREENWICH ST., NEW YORK CITY 

The Oldest Radio House 

Something New--Something Different 

!Vatch for our ad each month 

"fhordarson _30 Henry 15U MiJl Choke, ..•.•.••• , ••• $.l. 95 
Hgnal I{ 112 K Key,., .......................... 1.39 
\.\'':':-:tern Electric :::iockets for N peanut tubt"..s........ .39 

Wirt•h.,ss Egi::rt _FIiament '·'ransforml'.'rs 
(:..uaranteed 8000 V insulation 

2 1~ V ~~-~ to Amperes for I JV 866, .....•••••.•••.. $4.35 
t t..; V' --·· S Ampcrei-t for 2HJ-.?S0-281 .......•......• 4.35 
JO V-- /t~ Amperes for WJA-111-~52-~(,0 ........ 5.o5 
t 2 V -- 10 Amperes for 204A-2l 10, ...... ,., .. ,,,. fi.b!S 
fhordanmn ·rransformf'r S V - 20 Amperes W,OOLI Volt 

im,ulation for two 876 rrrtifif'f tl!bP-s. list ... , .... $40.00 
\Vrite for Our Discount 

_-\mertran l.5 V ~ 14 Arr:pcr<'~ Filament Transfornwr .1f100 
\'insulation ...... , . . . . . . . , . . , .............. $4,75 

Complete part~ to hnitd transudttcr ,fo.:uibed iu la:-;t 
month's (J.',T, k$ tllhPf auU meters ............. $44.75 
IWERY PART GENUINE A.NO GUARANTEED 

i\iPw Vitrohm Plaoue l{e . .., stnr 
.\bsolutelv non-foductin' ;:,nr1 non-eapadtivP 

:<tandard valltes $000 ohm, lh:it ....... , ...•...•... $.2.00 
\Vrite for Our ih'-alers Ufscounts 

\Ve- distribute: -
\\!'7'<:,tun -·· _kw•.•\\ - Nationf\\ - Vihroplcx ······ Signal -
\Yard Leonard - HardY.'l<'k, Hindle~ Thordarson -
Cardwtcll - F1,•<"htJwim - Elrrtrad - Va..\.ley -· k,E,L. 
- iTniversal. 

11ll t,:rhnir-ni que.•'fwns ,:hur/tttl.v <111 . ..-,J.Jered 

Special discounb on every standard item 

\Vrite for net price. Mail orders fille,d the t->anlt! day received. 
Mn.<:t ht> a,·,•ompanied by 10';'"1(} Lash of order 

pl us postage c barges. 

~ -""'~$1 Jlo'-" . o 'i~ $ 
... ~er P -po~ . 

~ 7'here•.,an 

~ 
E·L. ECTRAD-
1..oftin-
Whit<' 
AMPLIFIER 
KIT 

To Meet Your Needs 
Retter tone--econo1.ny-ease 
of assembly and operation 
feature the Electrad line of 
Loftin-Whit,e Direct-Coupled 
Amplifier Kits. Three models, 
'•i5, '50 and ":iO push pull 
1nc<•t all usual requirements. }' 
I.ict•n·scd under Loftin-White 
and R.C . .\. Patent,-. 

Write l)ept. 0-12,.for literature 
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HAM-ADS 
rnS,~iieA1t~~:l::~t s;,~a~aSt~rt::a~1r1:(~; e~~~~rr:~~t!~ t~ 
their pursUit of the art. 

(2) No display of any ,~baracter will be ac..·cept('d. nor r.,an 

~~f,1~,~~r1g~7r:ir~\c1rr:::gfum~r:ii ~1~at~ ~e 0lid~~ 
tisement stand out from the ot,hers:. 

(H) The Ram-Ad ratt~ ls l 5c per word, except a1:1 not.ed tn 
pa=raoh (I\) below, 

(4) Remittance in full must accompany copy. No cash or 
CfJntra.ut discount or agency commission will be allowed. 

(5) Closing date for Ham-Ads Is the 2.'>th or the second 
month precedlog publication date. 

(6) A s11eclal rate of 7c per word wilt apply to advertising 
Which, in nur judgment.. is obviously non-commcrcht.l iii 
nature and is placed and signed by a memher ot the Ameri
can Radio Relay J ,eague. Thus, advertising of Ilona Me 
t,,1Urplus eqUipment ownerl, usr.d and for sale by an individual 
or apparatus ofi'ered for exchange or advertising Inquiring 

W~tat;I~~~~~~\ffe 1?l~ ~~~1~r ~;.!~ft~;\~~~~~ 
paratua 1n quautity for profit, even if t,y an individual, is 
commercial and takeis the l.5c rat.e.. ProVisions of paragrapbs 
g~,Jfil.;Jnra.:t~I;) ,:':,~g1~ :g-llrtcrttslng in tllla column 

PLATE power for your set, the very heart of its performance. 
l<'or quietneas, DX ability, life-long permanence, absolute de
pendability, lowest, ultimate c<>ot, no other plate source even 
approaches the achievement of an Edison steel alkaline storage 
fl battp,ry, Built painstakingly; every joint rure nickel, upset 
t,!ertrically wPJded. Genuine Edison Electrolyte. Our list de
ll<'tihes m,mplete bat,terieo, construction part8, enameled aerial 
wire, silioon aleel. Available immediately, filament and plate 
transformers for the new 872 rectifier, ;,omplete plate power 
units. Re.ctifiP.-r Engineering Service, 4887 Ho<!kwood Road, 
Cle,·eland, Ohio. 
'.FHE finest in radio for amateur, broadcast and marine. The 
most modern short-wave receivers. Four to ten tube designs, 
Radiophone CW transmitters of any power or type. We make a 
complete line of apparatus, including speech arnplifiers, filter 
roils, inductances. power units, etc. Anr special apparatus. de
signs, built to order, using your part..a if desired. Prices on re.
quest. New bulletin lists complete line of apparatU>J. Write for 
eopy, Bnsall Hadio Laboratory, 1527 Grandview St"' S. B., 
·w· arren, Ohio. 
AMATEURS- experimenters, builders. We servP over 40(~) 
Ut.E., A.R.R.L .. etc., experimenters and "nuts." Full dis
<·n,mts. $,50,000 stock approved par-ts - uo &-ts, Over four 
pounrlfl (:at,alog, circuits. data, prepaid, 50c. Weekly bulletins 
(n1;1-w items. r(>,aul~ of p_xperin1ents, etc, L 20 weeks $1.. Hample 
t;x:perimenters' '' Over tcbe 1,:-:oldering Jron ·• magazine, 2.5c. 
Transmitting data, pricebst. ek .. 25c. Kladag Rad.io Labora
tories. e«tablished 1920, Keut, Ohio. 
CE:AH.N WirPJess ( Ha.din) Morse tele.graph. School, oldest aud 
largest; endorsed by telegraph, radio. railway and government, 
officials. Expenses low - ran erun part. Catalog fl'ei:-. ])odge's 
lnstitnte, 7 Wood St .. Yalparai•o. Ind. 
U .E. lOOIJ-watt transformers, 1100-:1200-44(K) eaeh side <,enter 
tap. Used by Cornell, Navy and 300 hams. Guaranteed uncon
ditionally, $[~. F.u.R. Write for other sizes and voltages. De
troit, Fred U. Dawson, 5740 Woodrow, Detroit, Mich. 
()R.Yffl'AL holders $,'U\O, ovens $25. Build receivers, trans
mitters or power auppties. Smith, W2BRQ, 65 Glenwood ltd., 
Montdair, N. J. 
e,J;;LL-: LOOO volt 5\M) wnt.t Robbins and Myer• tuotor genera
l.or 110-220 a.c., $50. 1000 volt 250 watt Westinghouse motor 
generator, $45. Kenneth Axline, Wenona, lll. 
'TRADE 250 watt tube new, fnr n1ot,oreyrle. Give full dope, 
.·Joseph Ma.rtono8i, l 18 Houth l'vlait1 Mt., South Bend, Indiana. 
WANTED-Western Electric 211D tubes, ,,;ill exchange 
203A radiotrons for them, Wynne Radio Company, Raleigh, 
N.C. 
GftE:Bl!} (.;H,13 eighty meter receiver never u~. $8. ZN1ith 
four tube BCL $5. :!50 volt motor-generator $9. 500 cyde motor
g,~uP.rator wit,h }':2 h.p. drive, $10. W"E212D socket, $:1. Crystal 
holder, $4.50. W9AS. 
WILL trade Winchester 12 GA. automatic ah<>tguu for xmitting 
apparatus. What have you? Wf\BRT, Route 2, Box 878. 
Modesto, Calif. 

FOR sale_ ..... N"t\onal 4 tube S. W. Thrill Box receiver, $15. 
~l. L. J"ohnson, a54 College ;:.;t,, Ma{'on, Geo,:g'-i"~·=~~~~
SELL ----. uew Esco niotor generator set 7 fi0V 2-~>7 wil. ½ horoo 
60 cyde >t.c. motor mounted on sted frame, $65. C,,;,t $110, 
Complete W8AYO 4 tube a,c. reeeiver RR in April QST. 8ome 
outfit. First check for $30 takes it. Don :Farrell, ·wsDSP, 
213 Hickok Ave., Syracuse, N. Y. 
TRADE: General :Radio 224-L precision standard wave.meter -
for G.R. -1,52-G voltage divider and other apparatus. Paa! E. 
Griffith, 4[,-B Quad., fowl\ City, Iowa. 
SALE - Ultradyne L2 '\\1th cabinet and tubes. R.C.A. lOOA 
loud speaker. Rest offer takes it. Aero a tube receiver. Other 
parts. Marcus .Beekman, Natchez, Mi-"'l. 
W8QH selling out. Aero 7½ Watt CW transmitter complete. 
Aero two stage receiv(",.r, O.R. wav-erneter. New Radio Corre
spondence Course with code, coot $120. No haywire Junk. Write 
for detailo.. • 
SW AP - used Racliotron 20~A for a 211, or a H.sdiotron 211 
for a 203A, Riley Paraons, W88XY, Old F'orge, N. Y. 
EENNFcDY receiver 175-1000 met.era with two Rl,age amplifier 
$15. One set Aero coils cornplete $.5. One National 4 tube Thrill 
Box $25. Sherwood, W5BH, Albuquerque, New Mexico. 
HAMS: Get our samples and prices onp!inted ca).l, eard• ma,de 
to order as you want them. W9APY Hinds, 19 S. Wells l:lt., 
Chicago, Ill. 
SELL- (JS1' back numbers tu 1923. Make offer. Robert 
Hutcheon, 109-46 142nd St .. Jamafoa, New York. 
ANY type tro.nsm i tter or rei,ei ver built to order. Workmanahi p 
guaranteed. For information write Midwest Amateur Radio 
Service, 309 E:. 4t,h St., Ottumwa, Iowa. 
TRADE - Hemington auto-loading rifle, 22 long rifle calibre, 
like ne"·· Want Teleplex, 210 powt'!r supply and filter, part-s. 
W. H. Becker, 1307 Walton St., HoUBton, "r'exa.t1. 
TUBES - selected secondo, 210, 25(), 281, 224s, $1.85. Other 
types, 85c. W8CXW, Trenton, Ohio. 
SELL - Supreme Radio Diagnomet,er, model 4008., price $1\!5. 
Elmer E', Moritz, :Hl De Clark l:lt., Beaver Dam, Wis. 
QSLs, 100 two color $LOO, Samples, W9CKA, Corwith, lowa. 
WANTED - A1JgUBt, September and December 1919 Q/'/Ts. 
,John E. Phillips, 111 Grove St., New Haven, Conn. 
POWER crystals - ground to your approximate frequency. 
Frequency •tated aceurate to .:t of 1 %, Unconditionally ~
anteed. 3500-kc. band, $4.95, 7000-kc, band, $6.\15. Untinished 
blanks, $1. W2CCR, 157 East 89 St., New York City. 
FlLTElt chokes, new lf> henry 150 mills, $1 pootpaid. Robert 
Thompoon, 1608 Cohunbua, Bay City, Mich, 
F'OR. sale or trade, all the equipment in 11 5(1() watt broadcasting 
istation. \1/hat pa.rt, of it can you use? Lowell Ecker 1 ~edan. 
Kansas, 
BARUAIN ----- new Pilot super w~p ahortwa,·e re,(•eivt~r w'ith 
powt',r p,wk. Thirty dollars. E. N . .Butz, 41 Brownell Ave., 
Hart.ford, Conn. 
MOTOR geuerator set (1:,0 volt generator, :J2 volt motor, $4:.:. 
W\JAVB. 
OSCILLATING crystals. highest quality, 
W6BCX. 

$':.! up. \.\'"rite 

TH.ADE 900 cycle a.lternu.t,or and transformer for .reC'civer ()r 
what have you'/ W7Qh... 
QSL carda, two colors. $l per hundred. Free ~amples, \VxDTY t 
257 Parker Ave., Buffalo. 
-SELL -- llX852 in perfect condition, $16. W8UED, Lansing, 
Mich. 
r,HuRTKUT8 to Code Hew:ling Speed. - any Govt. t..est -
least time lertst effort bar rwthlng. Radio - Hlspeed - Morse 
-.. - Hhortkuts $f) each money order, Xmas special - December 
m,.ly - Hispeed F'REE with .lfadio if rf!<juested ~·it~ order. 
Hams and beg1nnertJ mnng H,adio report, ra.1.sed to 25 rn fmv d.a.vs 
_:__ with Hispeed. incre"""<i t.o :l5 m few hcmrs. Morse rcadilv 
n-1emorized - us.ed v;:-i.thout mixup. Rt'porta from :many 1.JM>i8 
J,rove reading speed acquired ea~ly - booklet nn t'equeat. 
Dodge Radio Shortkut, Box l(X), Mamaroneck, New '{ork. 

no Power Unit $'27 .50, supplies filament. plate Rnd ~rid 
voltage for 210 oscillator and 250 modulator, als,, 2~7 amplifiers. 
Output 600vf very iqmooth, fine fur 103L phone. Nearly new. 
Co•t $...'i.5.00, Thordarson. Faradon, Dongan parts, Wit.h two 
new DeForest 481s. Also sell 3530KC Cryst.a.1 Controlled phone 
i;i,t cheap. E. J. Bromley, W9CSM, Whitew,,t,;r. Wis. 

SPECIAL-· - Eight, tube superhetrodyne with int.erchanp;el\bl~ 
1•.-)ils for wave lengths fifteen mete.rs to two hundred. m.ett"..rs. All 
G·eneral Radio parts, reeeive1· in solid walnut ra.binet, ,i,•orth 
$5(), will sell for $2,5, \'ihroplex heavy mmtacts $2/\. Your price 
$16. UX 250 new $5. Acme, .003 HO Henry choke $22.50. sa,,ritlce 
for $5. RC. A.. UP1627 50 .Henry choke $5, Pyrex leadin howls 
$1.50 ea,•h, R.C.A. inductance $8. ,fames C. Gill, 710 W. Main 
St., Galion, Ohio, 

j;•oH sale - one t.p.t,g, Aero radiophone 7.5 watt xrnitt,,,r 
,-omplcte with 500\' plare supply unit and re<•tiiier tube, $5.5. 
One !l tube broadeast, batte,ry rerPivPr, $12.51). One !l tube s.w. 
n:•.:·eiver AP-ro oo.ils in mahogany c.abinet, $1.5. 90V B half wave 
B eliminator with tube $8.50, B A Haytheon tube $2.50. 24W 
mf:'ter ('tmpfor $1,fiO, Mershon eondenser new $2.59. 3 tube 
broadcast, rem,iver no cabinet, $3.r,o. Hammarlund 11 Pl double 
BpacNi 1.•ondensc:.r $.t ,r...o. Meters, n1isc:".ellanPotts radio pa;rts. 
Want cash, phvsical or ehemiea] laboratory equipment. W2SU, QSL cards, message blanks, wall cards, stationery, Hillcrest, 
It. X. Daly, '35 Tichenor St., Newark, N. J. C'ranei,ville, Pa. 
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A.R.H.L. sweater eniblel111! make fine Christmas gifts. They 
are made of best quality yellow and black felt with embroidered 
,,ymhol, 5 x 8 inehes. M. 0. or curren,,y only accepted. Price 
$1.00. Eric Robinson, 135 ,Jefterson Hoad, Webster t,roves, l\lo • 
.PUTTER Condenser•: :1-mfd. 1000-test voltage $:.!.50; 1-mi<i 
~000-test $2.50: 1-mfd. 2500-test $3.25; 2-mfd. ~000 test $4.00. 
Aluminum square-foot 85c: Lead 85c. "Ham-List" 2~. Curtis, 
1109 Eighth Avenue, .Fort Worth, Texas. 
CASH for tubes, meters. W9FME. Kin!!'.lllan, Ka1_cs_a~•·--=
~O watt xmitter,. power Hnpply. Jewell meters . .For befit offer. 
W9G.KF, Early, lowa. 
THE HY-7. the outstanding shortwave super, Flrf-t with: ~pai:e 
,,harging lirst detector, an adequately high amplifying frequeuey, 
the "piek-up" µroblem solved for shortwave f.iUJJers. 11earJy 
equal tuning ranges, eaeh oseillator roil doing double duty. and 
iir•t to he. prominently succes!liul. 25c. gets t.he laiest dope and 
(,ur l"A.talog. Hatry & YouHJ!, llartlord, Conn. 
HEU ULAR l,,!lO Exide bat,teriea, 2, six volt. 180 ~.mps. perfe,·t, 
~<.1nditlon, clpedal at $6,95. l\1 Iv H. 512 Market bt., .Philadel
l'hia. 
TRADB for beet a,c•. broadcast nweivPr offered or tifty bucks. 
Tranomitter, :.'10 tube, coils, Jewell Hoyt meters, relay, Cat'd
\yell condens~n,, key, :.-:.w. nweiver, \Yr-tvernet.t:"r, µarts gafore. 
:,lllith, 3001 Holdrep:e, Lincoln. Neb. 
:\JETERS, d.c. pand mounting, riwi,:es: 111, ~-1. or 45 milliam
peres, 10 or 60 amperet;, $3 P.ad1. 1500 volts at $10. Jas. Cue, 
Rox 151. .Ft. 8am Hom,.ton, Texas. 
~ELL vr tntde - ~•t.rplus apparat~s. Hadio Corporation dy
llttntlc epeaker. \Vant Cardwcll 147-B. Hosea Decker, lJelaware, 
Ohio. 
FOR f!al~-- :-;jJver 1\1ar,-,hall a.c. short. wave bear<'at. :Fal'~ory 
\Vires, tubes, .speaker~ eo_ils. including broadcast, ~inly :t'tl,5. l.'~t:d 
,,ne month. W!IF.KW. 234 Littleton, Lafayette, lnd. 
f;.--WAT'i' tubes. Brand-new at, H.UU e,v·h. These are ru;,;ge<l; 
thoroughly tested tubes. Henrno Tube Co,, 1 t.5 Newbury Ave., 
A trantic, l\las11. 
~ILVBR-l\.1art:1hall 7a7 Hearcat, .\...C. i-:hort wtt.ve receiver, 
wired, $8:!.00 net; kit $70.00 net. Ml S-M parts Ju sto,,k 40'1,, 
and :.t1;, tu haius. \\'rite for 01)! sppr•ia.J pri~e litit on standard 
1:,arte . .l{adio Jnspedion Service Co., ~6 Allyn cit., Hartford, Conn. 
.Pt•\VER r•rystals: •---- • ;uaranteed ex.cellf'nt nF.idllators. ( 1ne inch 
:.tfuare oor.tions ~round to within ontt-t,~-.mth of "!ie pcrc~nt r,,f 
your epe.-~itied. . frequency._ ;:;1,_e1.:iul (.'.hru:-tmaR otter: J500 kr., 
hand, $7.50. Blanks, $3.00. Precision l'iezo Servk-e, 4:17 A,,i,. 
;--it .• , .Hat:on Houge, La. 
C'KYSTALl:l: High l(ra<le oseillators anywhere in mo nr :,;o 
Meter hand, $4.50. Crystals calibrated to .J % oi your atated 
frequency. 1 to 4 m.c. $9.00. H.igh .Precision 100 Kc. bars $9.00, 
Collman & Hli!ey, W8Gli. 34 We«t 8th t-<t., Erie, Pa. 
UMNltHlAPHS, Teleplcxes, Codegraphs, Wwps, 50 watter,, 
transformers, transmitte.r6, receivers, Hectobulbs, .Hou~t, sold, 
f,raded . .l{yan .Hadio Cn,, Hannibal, Mo. 
:,J.,;LL- ,;ompiete ,t,.tion or parts. List. Hal Miller, \V8C.Nt.f: 
::Sidney, Ohio. 
f'HYtrFAL~l:l_gr_o_un_d~t-o_y_o_ur--1,-e-q_u_e_u_c_y_,-;..-io00--·-·-k---c.~$.~;.-1-,,-,-.,f.!-_1:~1i-
iating .blanks, ~::. l\'8AKW, .H. L. Tooford, 1804 Waltham 
Ave., College Hill, Cincinnati~ Uhio. 
i)BNUlNB U. E. transmitting tubes, type Cl.¾1162, rat€<! at 5 
tyat-t.a, 759 voltR_ platf>1 7 .5 ii lament .. For shor~wave c.w, or phone. 
~.Inly ~1.25 ~a.ch. ~~eon tubes 50; Type 281s, $1.50. Kurprise 
;~,''.f~ge, $1. i'lent U.U.D. K Hufnagel, 879 S. 18th ;cit., Newark, 

7 ~,2 watt fone 1:vmpJete. $85. Pt.t.ymente tt.('<'l'JJted. Thordarson 
51.KJ volt c .. t. 7½ volt, c.t. 7,½, voit ,,.t., $8.50. 1100 volt 4000 watt 
transformer, H5. Want :!lls, ~03Aa, :!l~Ds. l\Ierle Honey, 
l{lngman, Karns. 
ALL part" for the November push-pull 'Mi transmitter. l.¾et 
our prices. Hatry & ·r ot111g, Hartford, Conneetieut. 
(a•JNBHATOHS-·· Hew :.!75 volt will p:iVP. 400 v0Jts. ~8. l)~. 
~r,. 500 ('yde .200 ,vatt alternators. ~~- tlfJU cycle $8. Geared 
honey-comb mountings, :rn. 1\1icrophonee, $1 . .l:l. \Vood. 4ti-1() 
I02nd Ht., Corona, -'I. Y. 
NB\V low prices on type 866 mercury tubet'I, iirsts $6 ead1. No 
H·l'olHiB this .month. B. B-.ving, J·r., ~y K. L9-~Rlle :--tt •• C'hlcagu, 111. 
\'!CTOJ{ Duhilier uunrnunted condensers, 1000 volts 4 mfd. 
fl.50, :J mfd. $1, 1 mfd. 75e, 600 volts 2-2 1 ,Hl mid. l ,5c. each 
mid. Send money ,,rde.r including postage . .l{adio t:'pec1alty Co., 
J\103 North 18th St,., .Philadelphia, l'eun. 
PA.HTS for tranSlu.ittrrs, µowel' a1upli5e.r~. Tubea, switches, 
i\1aguavox: dynamic speaker, air colwnn Hpeaker, lotR of bar
gains. l\fus~ i::n:t.f'>rifice flt.at.ion account e.olle~e. \\'.riff> your neeili:J 
<Juickly. WllAGW. Bdw. Mohl, :J:l01 N. Fourth ;St., l'hiladel
phla, .Pa. 

TRANSFOHMERS - m"de to your order. Amate1.t1·•• CUlltom 
Kuilders, Servicemen: WA bnild powl:"r franaformere and "_hokee. 
t•J your ~pel'iTication~. 'F'or power amplifif':rs. radio 1•p,~~iveret 
transmitterA, pt,,•. (Jualit,y produd.a, l)ulck ~flrvi<'e, moderate 
i,rices, Write for quotations, statiug voltages, current, aµµn,xi-
111ate physical dimensions, and number desired 1·11 more than 
one). Haker Bnginee.ri11g Labs., :!l::ll Curdes Ave., Fort Wayne, 
Ind. 

! I • 1m,ulation tor two X'/fi rrrtih 

CRYSTALS: I grind, te~t at,cj. calibrate ea1:b plate myself, and 
guarautee complete e.at1sfact1on. 700-kC'. ~l.5, aijQO-kc. $12. 
\V9DR.D, Herbert Hollister, Edwardsville, .Kan•a•. 
·i\'E,;TERN Electric 21 !E tubes, perfect. $12, R.C.A. 104 
epeaker, $:!5. Lh:,ldherg, 1903 N. 18th :-;t., .Philadelphia, Penna. 
;-;ELL vr trade double button mike, low power transmitter~ 
f..<Urplus equ.ip111ent. "\V!!C1IT •. Seaford, N, Y. 
:{\C'RlFlCE-··· need money. Complete 'f' . .P.'J'.U, hm,dred
~q:t.tt high-C: indudes fi~e 11~ete~s: -·· ~!.,5 T,C.A., .500-0-500 
'\I.A .. O-:l50 M.A., 0-15 Y . ..I .• C., 0-2,000 \',D.C.; two :111B'a, 
une new, other u~ed 88, lwurs; three .002-:J,000 Y. Faradonis: 
two t·c-4noA l mid, Faradons, 1,000 Y.D.C. w,,rking, matc·he.d 
1wpedances; two newef.lt, typf: Potter 804, 1 }!lfd., ~.000 V.D.C. 
1>orking; two 20-plate double-"par-ed CardweJls; threP l'J'id 
l~aks: one PT537 HCA. hundred-watt rheo•tat.; one .PR535 
f,,rty-watt rheostat; two new H3 Rect.obuJbs. used :~8 hours; 
thouM,hd-wat,t UE pole transformer, eeuter-tapped, deaned up, 
,,nltal".e• 11p to 2,000-4,000; two home-made hlament trans-
1:•,rmf'rs, hundred" tt.ud forty ·watts re~pedively; R\ero re1_•eiver, 
J!i:n ,,onstrur:tfon with monitnr light, duplirate Hets LWT 12,5 
'·'.•-)ils, in mahoJZ:anY cabinet., ·~ ... ,·o extra heavy duty Hay-0-\'a.n 
R's; new J-'rPF<t.nlite ~ighty ampere-hour A,; monitor, all insid.e 
_Hammarlund aJumiumu i;Lie1d box: pair .Baldwinsi fiR wavP-· 
meter; 011~ 1-K\V key; two type '10 tubes: one] 10-2,000 V .A.C. 
Westinghouse volt.age tran~former, one 750-0-750 V.A.C. n,1,eter 
r.raI1Bformer - hoth f>xcellent tiJtf>,r ('hoke~; ~tand-off insulators; 
,,uppf'J' tubing; two boxes other st,andard high-grade stuff not 
ueeti.ed in thie. transulltter. ThiR equipment is rn..1-t juuk. 8e11 fnr 
,':f120. Co.st $290. !nquiries 150Jidted. Address \Vatson, Box Ot.5~ 
11:)~ernational House, BPrlrel€y. California; after :l)ecember 19, 
]i23 OHve Avenue~ Long Bench, California. Met at Long Beach 
addr~s.s. ·· 
Et)C(J mot.or generator, R2-t0--fi00 volt, :ZOU watt, two uuitA, 
fnur bea.l'lt1gs1 ~omplete with st.art.er . .Perfect condition. N~ll for 
f45. WlAN;ci, :\Iilford, -'I. H., R . .1-'.D, j, 

QR A SECTION 
~O c. strai!l,ht with copy in followin~ address form only: 

W 1 FT,-· G. Don,ild :l!eserve. Box 2"2, :"I owton Hei¢,ts, Conn. 
\\'2(\fY -·· <4eorge l{ulffs, Jr., 166-:{i 8\lth Ave., Jamaica, N~v-: 
IV4bA- .J. H. B. vau We,.Jderen, 8e0ttish -}Ute Cathedral, 
L\f obile, Ala. 
IV6A.l\!-W6ZZA - Don<', l"a,llace, 4~14 Country ('lub Drive, 
L __ yng Beac:ht Calif. 

WIMK 

:1..R.R.L. Headquarters 
R. B. Parmenter, Chief Op. "rp'' 

The following calls and -per~mnal sines twlong to mem-
bers of the .\.l{.R.L. Headquarters gang: -

W1AKW-\V1KP (!Jyd~ J. Houldson ·'eh." 
WlBAW R.. B. Beaudin. 
WiBDI-WIXL F. E. ffandy "fb." 
W1CBD-W9KL Clinton B. De:-::oto "do.'' 
\VlCEI J. J, Lamb "jim.'' 
\VlDF Ge1), Ur~tamer ""hg." 
WlEH K. B. Warner·· kb." 
WlES A. A. Hebert "d,." 
W1FL-W2JR G. Donald Meserve "dm.'' 
\Vll:lZ-WlBIZ G. C. Rodimon "rnd." 
WlUE E. L. Battey "i,v," 

HI L E·T 
?.nnounce,ct _Y(,lume c_'t>ntrols and resistors i:.peclal to 
::n1~r speciti1;'._ation~~ ;-.,,_, 1d us data fo_r. quotations. 
A.dJustaple Gar,. Chokes:-- 100 1-1~ XO MA, _,2;1 ~b .• 
$12.H. OU H. loO MA, l2 lb .. $12.91, .30 H, Jl!J 
MA, 27 lb., $14.H, lU H, SOU MA, J2 lb .. $18.09, 
•.~ H, 4000 MA, 22 lb., !/12.00, 20 H, lOCRI MA, 190 
n,., $4R.08, .. m H, 1000 MA, 225 lb., $58.00, 20 H. 
1500 MA, J40 Jh .• $1,8.U, JO H, 1500 MA, 290 lb., 
$78.09. 20 H. 2000 MA1 .HO lb., $98.00, JO H~ 
~OO(J MA. JSO Jb •• $120.t)O, Transformers. 750 
watt, 1500-1850 each side, $19.50. 500 watt, 1000-
1500 ead1 . .,:idt!. $t5.00 0 250 watt,S00-750-HJOU ea1-·h 
:-.idP, $11.50~ 150 watt, 325-375 ~.1.ch side. $9.00~ 
~~naf!wnt - any ~·oltaije, tapped primftry, $6.~0. 
l::?_µec1als to order. Prices ,u~ mounted with l?arl4, ~or 
1Jehrx1:- model with fuf'!•~ and terminals add $3.50. 

fhte 1.h '\' deliirerv 
HILET ENGINEERJNG co;, Oran!le, N. J, 

Say You :-;aw It, in ()ST-·- It Identifies You and Helps (,!.:!7' fi3 
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To Our Readers 

who are not 

A.R.R.L. 
members 

W OULDN'T vou like to become a 
member of the American Radio Relay 

Le.ague? We need you in this big organization 
of radio amateurs, the only amateur associa
tion that does things. From your reading of 
QST you have gained a knowledge of the 
nature of the League and what it does, and 
you have read its purposes as set forth on 
page 6 of this issue. We should like to have 
you become a full-fledged member and add 
your strength to ours in the things we are 
undertaking for Amateur Radio. You will 
have the membership edition of QST delivered 
at your door each month. A convenient appli
cation form is printed below - clip it out and 
mail it today. 

A bona fide interest in amateur radio is the 
only essential qual(fication for membership 

•••••••••••••••••••••••••••• 
AMERICAN RADIO RELAY LEAGUE 

Hartford, Conn., U. S. A. 

I hereby apply for membership in the 
American Radio Relay League, and enclose 
$2.50 ($3 in foreign countries) in payment of 
one year's dues, $1.25 of which is for a subscrip
tion to QS'T for the same period. Please begin 
my subscription with the . . . . . . . . . . issue. 
Mail my C...ertificate of Membership and send 
QST to the following name and address. 

Do you know a friend who is also interested in 
Amateur Radio, whose name you might give 
us so we may send him a sample copy of QST? 

Thanks 

can .1:tamo tt.eiay .1 ,eag11e. Tnus, aavert 

For Your Convenience 

QST'S 
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IN KIT FORM 

KIT K-110 : The botterv• 
operated Super• Wasp. 
Batteries and Tubes extra. 

KIT K-115: The A. C. 
Super- Wasp. Use your 
own ABC pock or Pilot 
K-111, specially dP.slgned 
for lhc Super-Wasp. Power 
Pack and Tubes extra, 

PILOT 

FROM missionaries marooned in the hc~art of darkest 
Africa, from ship's officers on vessels plying to most 

far off ports of the globe, Pilot has had enthusiastic 
word of Super Wasp short wave reception oF broad
casting, voice and code. 

The Pilot Radio & Tube Corp. has never for a single 
moment forgotten the immense debt it and all other 
radio manufacturers owe to the licensed ra1dio amateurs, 
particularly for their pioneer work on short waves. 
We have believed the Super Wasp to b,t a good set. 
When one of the men who has put short waves on the 
radio map honors us by making the Su1per Wasp his 
official ARRL receiver we hope to be pardoned for 
believing the Super Wasp to be-a GREAT SET. 

RADIO & TUBE CORPORATION 
Chicago Office LAWRENCE MASS 

234 S. Wells Slrect New York Officc-'525 Broadway 
San Francisco OIAce 
1278 Mi,:sion Street 

OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD 

PILOT SUPER•WAIP RADIO FOR LONG AND SHORT 
WA VE RADIO RECEPTION . 

Say You Saw It in QST- It Identifies You and Helps QST 



rBARGAINS ARMY AND NAVY 
RADIO SURPLUS 

Switchboard, 8 line pnrtahl~ lV"t:stern H.lec
t,,it, niagneto rineing; d:r;, r:,:ll tnlking 
,;irc1,it; 8 drops, .:!O 1.mti-,;apacitY 12 to 16 

'f;tf:/.00~ sp~:~!ui . .s~~i~~~·~· . . ~~~,~~''.r,. s!O.~ 

Edison 
Storage 

Battery 

Cells 

'I'vpe ... H-8. 1..! 
'!;'Q{ts, 1 11 rHnP., 
r..er1er u..sr:d, pe-r-
,:d,l . •••••• $1.SO 

A nt.i-Capacity ...'-;'u:i,Uivs, W.E. 6-:8-10-12 
Terminals, all 'lt!~th.. Pl-ritim,,.m ContlJCfa, 
mlue $,J.SO ,wch. Our prier., 95c each. 
Lot;;i oj· 0 •••• , •••••••••••••••• $.S,00 

Genm-MM, 1,ifrpl.a.n.e, Sigm-z.l corps. wi.~·;,. -sha.fl. can 
be tMed as mowr, 12 vatt. 3J.o amps. 5()()0 R.P.M. $10.00 

Gotnruor.r, 12 'l")lt, (j() amp., has dtdi>mati<: controls ;H).00 
H'e-,;,ithouse 32:-350 mlt 80 1mis. 'rW'Jtt, Dyna-

1t~•·•1or:i,. Regul,~r f'1'iC'- $1.~0,00 • . A Jew pair left at 15,00 
H'.!!it. HJec.. S'lt•Jchhd, e.ontrol paml for r.lyrnimt..;tor:r, 

~i;_~;te~'1t7:~ss,~1,~5.0~. t~·;.lt.~t~•. ~·~':'t!~t'e" ~~'.e:- B.(K) 
n,uhte fJ.lu~r UCA chokes. an;rain two J() Henry 

.ffO mill r.ho!u.s. H'eight 6 lbs ••••• .. , .••..••. , .95 
tlmmr.tin-, Jf'eston No. 42.'5 thermo-(·ouple 0-l ,1.mp,, 

mtd. ,.,.n Uirg'- ba.kelite base 11.tt'th D.P. J# voltage 
su"t'tch. • • . • • • . . . • • • • . . . • . . • . . . . • • • • . • 7 .SO 

A mPt"re hour meJtr. Sangamn, ft1.J.ttery charge (mil 
l.li;;du1rge. typ,: MS' 0-)00 scale, r~,ifn:zcity 15 amp. l0,00 

.ltilliammeter, ivesti-nghouse, 0-~50. surface mt..~., 
h, ,::on, ••. , , .•••• , .• , • • . • • .••. , , , , , • , •• , • 5.00 

Vol-tme&er, lVestinghou.se, type C.A .• 0-25, :iero 

l'~jf{;?::.:':.:OtrY:r~~i-}~,.7:';l'e;a-5: 0-7:.(0:-i.5() J'o; S.OO 
1neas'l.f¥ing A, B and C mittages, . , , , .. , • • • • • 1.00 

Moto! generator, Holtzer r~,ibm, 110 D.C, :.: .. 10 A.C., 

c/,::iki,.::thI/}(~Jr~:cf0 ;~;~;ri.;~er~i,~;.; "'fi ·,~' 5 so.oo 
K.!V. 

TrtJ./t~forme:r:t, Simon. ;!20 to 11,500 clos~d core, 1,i 
New U. 5', ·N•'WY ?..)(; 1t,1{m iube tr,u,s·
mit.ter (tran,H.H/a.nlie di-rr:rafi ty-PeJ 
fJO(J-1000 melM/!i, 75 l-0 JOO mile ran.fe, 
Origimit t:nst $1100.00, sp(h:iat, , $15.00 1'r~,;!f~~ /i/':,':rtr:t:~':f{'t;!~~~~J~1°}l,JV:;5biJ S.OO 

1.:y·L-k, ZZ0-8001) voll. , .•....••... , .•.....•.•. 10.00 .--~---:::---,-,,.,,,,,,,---,,,,,--,,,,--::,== 
Transformer U'est. Eke., ou.rpm, No ·:.'.~()2 .1-1, 4 to .I 

Yfltio, , • , •••••• , ... , , , , , •••.•• , , • , , , , • • • • • J.50 
'.J:'rMr.sformer t'Vest. Eke., output, No. 202 A, S to 1 

7.;~~~Jo,:,;,;,: w~;.,: '£!.jeC::· i~P'ut. ,vo: idi A,' 7 ·,o· i $.SO 
Ylf.f'l,Q , .. , • , • , • , •••• , •• • , , • , ••• , • • • , • , • • , , , , J.50 

Condensers. l'rw"unftting, .\.furdock .002 mfd • 
.. , l?..000 volt, /dral for,, pfo .. te hlpr~:,in.g, ..•. , . . . . . 2.SO 

(,o;.~n:o.aol/ ::;;:1:~·;g~fit:i!7:00SP:::rJ.l~~~ 'l~~~:~ 2,00 
Crm.J.in,ser, Dtibilier, ·mfrG, up, wits 12,()(J() cap 
.. ,()1)04 .•. _ ... _._. .... _ .. , ........ _ ......... ,. 10.(l(l 

Co11,iensM, Dub:ltr.r, mrca, v-:,Jts 40,000 ca,p .()(>1Z-
_l)()/-.()00R or .OIi.i. , . , ..• , .•... , .•. , . , .. , • , 25.00 ._ _____________ _, 

f~:j::_~i: Ifr:tfi:;; ~~t ~i~~:,~~:: 1~12:i'tf,;. -~~ 1 
•
50 

volts 12,500. cap ,004, .. , , ........... , 12.50 to 17.50 
Conde_n-.\ers, ~V' est. F;t,r.. 2 ( A .• A., 1 mf<l~ 1000 volt 

,LC. u.,t. ............................. , . . LOO 
Condenstr .H!.ock RC A ,)00 tl()lt Not 8333 for .Radi-

,:)itis Id-33 r.md 5.1. Price, ea,ch .. , <, •••• , •••• , L35 
HM,iPhone.-~. ·west. h.;kr,tric 1Vo. 1Q4W,samr.: as C.W. ..-::------=-,,..,,,==--,,=== 
Fl~;}:;,_ 11:i:oih:r-jj ij;;·f ·zJf~fihf;~e~~:~z,.J;,, f,:;n·u'./a;. S.OO 

w!~te~~miHi;;,,;1.f''cf~1ii~>Phtine. ·.1·rans·miit·~· . iitiit: .QS 
3zo·1-1r. !if>t:c.ia,l., ....•.....• ,.............. 1.50 

IJy1tatn~Jtor, GE: Nrn1y A irPt.me.s 24175() volts. 
A.lumimtm in1me, u.nus-ual,y .l!O<.)d for airplane 

n:~;:xi~~: '!f:i::~f ~&Jiff :i?!!. ":t/lk ~kJft: ~:::: 2tti 
(J. S, N,wy head Phones, exce-lle.nl ior pr,it·ti:e,. 1.iml 

N t'V-'r'4 \~~?n~;:ez;~s. l:!::n.~i. ill:rt:t~ic' . J,';)·i~~ix> . TS 
,eilt. 2J3 mils .................. , •. , . . . .. . . 3 7 .so 

Coils, lu;.tc~rd,1-tion, lVest. T.1:tec. Co. 57C, ,83 ohm, 
2 'lJJtrtd{n~s, • , , •••••• , , , , ••• , , , •••••• , • , , • .75 

~rt, wil West. Blee., No. 65 A.1800 ohm 1.? henry 2.00 
l?.-::t, coil i-Fest. t:.tec., N1.,. ~i6 A. {l5 uhtn J.3 hu,ry.. LSO 

::}~~!~,hv;;,i t~e;~~;/jJ;;ri~Jt• ~!f~~~::1!,!:t:.J ~:1i.;~·. t .SO 
Z ,tane 4 .::mtt,-ut .,,t,latinum rr1ntad hiK.h ireque,,,cy 
ln,;"t;Zt'-r,;? :e.tevhone toggle .,·u.•itches, Pvte1,tinm<-tl'T, 
~nding kt.y, 3 mf,J, c.:.mden.se.rs. transf.-,rma and 
2 ,;hvke (inl..-:, reait1er, $30. V!ilue ..... , .. ,, _,. 5.00 

.,.Hagutus, ,•1rmy min.e ;,;.n;J ringer type., 4- fort" LOO 

so':;:J:/:: 's'i~~di dot'P~: '1'z(i' Ok~'.s; ~1,i/u.'ridil~: : : : 2.50 
.'ipiirk trr.i.nsmiu~. ,:YWI-.Pl(tte, dirN.{me t,YlU, rottiry 

g,ij), ir11n4qrmer. 1tU(,J. (~md.tnser. 200 11H1,tt 500 
,:yde •with Gen, self x-dtcd haJl-be,ir;:;i.g . ....••• 25.00 

G,t??UratDrs, Hlestingf~otHe 110 volt, .4..C. fll'}(J cycles, 
,WO watts, self excited. • ......••..•.. , ... , ... 15.00 

GetUro-tor ~i kw .. .iOO cy.cle, 300 tl(llt, 9.-r,'tf' x~dt.e.-1, 
,:;iin t;t- h,ittil driren . , , , •. , .....•... , .... _ •. , 25.00 

Vof.tme./#,\' 1 D.C. -portable m:1.,.'! ivrsimt mud#l 4'i, 3 
sca,J.e 0-3-15-150 guarantud ~4. of 1% rit:t.'.urat4 4U.OO 

.4mm.eters, O,C, pm·t,1Me, ftf'W Weswn model 45, :I 
.'¾t.:.tzk (J-J.5-15-150 u:it-h 3 u,1,te extanr:tl shunt 

H:~"fi,':gf:. 1i1:::;f,,%A:t:::t'1,,ii1ie~· ;,;;;,i,~;,;i; '75 4<).00 
oh:rrt . ••••••••••... , •••• , •• , . • • • • • • • • • • • • • 1.50 

l\.'e.ys, ~rt1n.!i111ttling, l\lm,y, b.-uk (:otutr.~~te.d on bake• 
liu base . .? ku·., %-indt ~dMr nmli1~:e.a.·,, ••. ,,,, 5.00 

Ch11rging p,inel, N!W.Y type, S.B. ;,j'JQ, 32 'IJ!Jlt, lVard 
Lrion;,uJ, :,.:,r. an.d .fixed re.t,, lFeston t!l)llmeter 
(11t.J lf.m~net-er, Siingiim<, 1t-m~rt .~.:;i-u.r r,uter. 
ComfJZ.ete. with all switch.es . ..••. , , •. , , • • . . . • • 30.00 

R.t.cef:w.r.~, N,wy, C.N. 240, JOO(J-10,00() m.f:te.r'.{,,. 50.<JO 
Rcn,si1,~n, S'.E. 143 tm1.t I.P. 500 ... , •••...... . 100-150 
Relay Wt"-:f. F;l~c. Jm.1.t Mi&ag.e. 2 tf.f)f)e:r [t.nd 3 lowe.r 

p/,,tir.1;,n 1>oin1 """"'-'• f,,,ni,ui .,rms .•• ,,.... 5.00 
k;.t"tr':1 Plall!!-u;! C:{'tff11·CI,.f';Yt:J£S... or ~irms, 'i ... 1••• .35 
lu;:!~~;n}n{~Zt }/;/''-i ft~;t~[h/• j:;,r.~;;!~rf:'/B:i!~~ 

,:,Jst stations ,is r~·:iuire-d by Dept. Qf Commer1,:~. , .'50.00 

Edis(,tt Univers,d mofrJr t /50 h.p. with 
gv11Mntw 11. nd l<egu.la.tor, lf as VHi' r.hou..~an.d 
tt.s~s. Prtu:, <!,l,._:h, , • , • , ••••••• ,$.J.50 
Rhe,usf.,ltJ for n.bmJe .• , •..••.•• ,. .15 

.lt:fot.ors btirk f!ir.,irit.,J .r /0 ,LC. 
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i;J, l let. 
1\1, Apr. 

~-'::,;,;,;,· ;l;~be ·1:;;,~,;;,~ f;,~ -i~lephnn~ :\lodula: 
tion !Spitzer).,.,. . , . , , , , . , , . , ... , , ... , 

11 Vttcuum Tuhe Layouts - " Corrected t_Hpit,-
zer/ .•.. , . . . . .......... . 

Vohn:ne Level [ndicar,nr~ {()rner), . 
Curre'?-tion . , . . . . . • . . , , , 

.lf), Nov, 

17, F~b. 

TRANSMITTERS·- .LOW POWER 
A Complete P11sh-P11ll C.W. Tr11nsmit.t.er at 

A t~: ~~?;e~qf~:r:::ifite·r· ... .'. : : ,' .·:: .': ,' .. , , 
Converting the Hingle OontroJ Tran~mitter to 

Push-Pull (Exp. Sectinn). . . , . 

TUBl<:S 

8, Nov. 
JS, Apr. 

A rorrection (Mitchell), .. , , ... , , . , .... _ .. , . . "~, l<'eh. 
A Pnt.P-ntial Divider for Use <t lfadio Frequeu-

<.:ie.s tF]xp, ~ect.inn), .•.... , , . , .. 
flistorti,m Rule Obtainahle. , . , , .. 
New DeForer-,t 'l'ubP..s ... ,., ... 

78, ~ept • 
"l, Jan, 

~4., .fuly 
~:!, .Tuly New Two-Volt Tube~ (Ct. G.; .. , .. ,, ... , .... 

lj81' Adopts a 8yRtem of l)n,fnrm Tube De.sig-
nation rJ. J·. J,.) ... ,, .. , .. ,,,,,.,.,...... ~~.1!ay 

The Dynat.ron (Newhold).,, .. , . , , . , .. , , . d, .~eh. 
The (Jpr,rating C:ha.racteristict, of Vacuum 'l'uhe 

Det.Pdors ~UoMn~nn) ....• ~.,., ... , . J.)1ut J, !!::, Aug. 
Part JI, 42, Hept. 

\'ar;num . .'l'.ube Layouts for 'l',e!ephone Modula-
tion (_;,;p1tzerJ.... .. . . .. .. .. .. . .. .. . .. , l 7, Feb. 

"Vacuum Tube Layouts - "Cot·rectP.;d (r)pit,z~rj :1:., ~lar. 

ULTRA-HIGH FREQUENCY 
28-Me •.•.......... , , . , . . . . . ..... . 
28-Mc . .Bxperimenter1L ... , . . ... , _ . . . , 
A 5-1\'{f:ter Variable Capacity 1.Bxp. ~t'.t:t.ion L .. 
Advanct>:d Transmitt,er Der-iign (Lamb I ... , . . 
ExploringtheM MrgacycleBand (Exp. Bection) 
High-Frequency lnductaMes i .\usma,i'l, ... ,,, 
High-Frequency Notes (HodimnnJ , , , , , 
Hunting 'l'rnuh!P. no :!"!-:\le, <.Blais)., . . , ... 
Jnt~rnationa.I Cr:m1munir.ation nn ~H i\fegucyc1es 

(Hodimon J ••• , , , ••. , .. , • , •. , , , , • , .• , •• 
:\laking Praeti~al l'se of the ;ifi-\lc. Hand (Lnng) 
\fore Progre.-~~ on 2k 1\tegacycte1~ tRodimon ,1, .. 
NKl? ExpPritneut~ AbovP. i:,.i; i\-lt•v:acycte~ 1.Latnb) 

III, Jan. 
\'I, Feb, 
4:~, Nov. 
:H, J·une 
tH, HP-pt~ 
:is, Feb. 
::"t;, ( )('t. 
~t, Jan . 

21,May 
);{. HP.pt. 
~q,Jnne. 

'·'• Apr. 

Pnp;e numbers in Homa.n Numerals rtiofPl" t.o Corr,munkation~ Department in issue lndimitP,q, 

-. 



Everything that you't,e wanted in a log 
is in the Official A. R. R. L. Log Book 
New page design to take care 
of every operating need and . 
fulfill the requirements of the 
new regulations! 

New book form! No more 
fussing with binders, or try
ing to weight down loose 
sheets when the breezes 
blow! 

• AMATEUR RADIO STATION LOG • 

New handy operating hints and log-keeping suggestions, put where they 
are always convenient! 

Designed by F. E. 1-IANDY 
A. R. R. L. Communications Manager 

JJ;~LOGcf 
AMATEUR RADIO STATION 

]JC\XYZ,gopher Pmirie,)Uimt. 

f•£ .. ScpL.1,.1930 __ _ 

• 

40 cents each 

THERE are 39 pages like the one above, 8 ¾" 
x 10.¾", carefully designed to incorporate 

space for all the essential information you want 
and need to record about your station's opera
tion. Thirty-nine blank pages (backs of the 
log pages) to be used for nCJtes, experiments, 
changes of equipment, etc. Durable covers of 
heavy stock with space for your station call 
and dates over which the log entries extend. 
On the inside covers and first two pages are 
complete instructions on maintaining your 
log, convenient tabulations of the most-used Q 
signals, miscellaneous abbreviations, operating 
hiI,ts, amateur prefixes and signal-strength 
scales. 'The information you want, always at 
your finger-tips. 

The new regulations require a log; a well-' ··· 
kept one identifies your station; a uniform 
series constitutes a progressive and permanent 
record. 

We honestly believe the new Official 
A.R.R.L. Log Book is the best you've ever 
seen! 

Three for $1.00 
. Postpaid anywhere 

SEND IN YOUR ORDER TODAY! 

American Radio Relay League, Hartfor,d, Conn., U. S. A. 



To the amateur and to every 
other user of dry cell batteries. 
Outstanding because of unequalled 
performance under most severe as 
well as all ordinary circumstances. 

Ask an!f Radio Enfjllleer ., 

BURGESS BATTERY COMPANY 
MADISON, WISCONSIN 

·' 



Sets built to sell 
-mu satisfy 
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Sangamo Transformers 
~n the atJdio end give your 
set a ((tone" ,idvantage 
over competition .. 
Successful custom builders and manufacturers 
know the importance of tone quality. Fully 90% 
of all receiver sales are made or lost on the first 
hearing. Nothing takes the place of accurate re
production. Today, the buying public judges by 
tone more than by price! 

The only way to be sure of tone quality is to 
he sure of the transformer vou use. 

Obviously, transformer "building, an exact 
science in itself, should only be undertaken by 
an organization of specialises. Sangamo is such 
an organization. 

'.'\O years of research experience combined with 
unsurpassed precision manufacturing facilities 
guarantee in Sangamo Transformers the most 
satisfactory amplification ovu the entire musical 
frequency scale. 

Sangamo "A"" Line Transformers give your set 
a "tone" advantage over competition. The cost 
is a little higher, but they cut your selling costs 
by lowering sales resistance. 

SANGAMO ELECTRJIC COMPANY 
SPRINGFIELD, ILLINOIS, U. S. A. 

Manufacturers of Precision 
Electrical Apparatus/or 

30 _years. 

(sett reverse side) 
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True Tone-
is the real basis 

of comparison for 
• • a receiving set. 

"X" Line Transformers 
Type AX straight audio amplification. 
List price .................... $6.00 

Type BX PU5h-pull Input unit. List 
price., •. , ...• , .............. $6.50 

Type CX- I 71 Pu,h-pull Output 
Transformer, for 171 or i,o power 
output tubes for cone speaker. List 
price, ... ,, .... , ...... , ...... $6.50 

Type OX, same as CX except for Z 1 O 
and l 12 power tubes. List 
price., .. ,, .................. $6.50 

Type HX Push-pull Output for 171 or 
2 SO Power Output tubes to match the 
impedance of moving coil of Dynamic 
loud speakers. List price ...... $6.,o 

Type G X, same as HX except for l 10 
and 112 power tube,. List price.$6. 50 

Type E Output Choke ro match im, 
pedance of t~e 'farious type power 
tube~. List price ••.•. ,., ....•• $5.00 

--------------------- l 
PIN THIS TO YOUR LETTERHEAD AND MAIL I 

' SANGAMO EI.ECTRIC CO. 
Springfield, Illinois, U.S. A., Dept. W-94 

lJ (For manN/ttct11rers) I am interested in engineer
ing data regarding your transformers and con
densen, 

• (ForsetbNilden) Please ,end circulars de~cribing 
your apparatus and latest audio hook-ups. l ed
dose I 0c to cover cost of mailing, 

~dme •• ••••••••.•••.•••.•••••••••••••••••. 

,.fddr~.ss,., •.•••••• , ...•• , ..•• ••••••..••.• , • , ••• 

I 
I 

' I 
I 
I 
I 
I 
I 
I 

"A" Line Transformers 
S'1nil4r ht XI.in~ !nit with ,prr:tal 
'-'ON ,,utttl tn tt.i~t 1,realer aw,p/1fi-

(.t1/io11 at low freqNttuits 

Type A .straight audio amplification. 
List price .... , .............. $10.00 

Type B Push-pull Input Transformer 
for all tubes. Li,t price .... ,. ,$12.00 

Type C~ 171 Push-pull Output, for 
1 71 or 2 50 type power rube, with 
cone speaker, •............. $12.00 

Type D-21 o·; same as C except for 2 to 
and 112 power tubes .... , ... $12.00 

Type H• 171, Push-pull, Output for 
! 71 or 2 50 power tubes for Dynamic 
Speaker. List price .......... $12.00 

Type G-2 1 o. same as type H except 
for 210 and 112 tubes ....... $12.00 

Type F Plate Impedance for use as a 
choke to prevent oscillation and for 
impedance coupled amplifiers. List 
._,rice ••.•••.•••.•••••••.•••.• $5.00 

Unusual facilities for furnishing 
tran~formers with or without cases 
r~ady for mounting and quick as
sembly with the receit-er, Prices 
rm application. 

The Sangamo 
Type "A" 
Condenser 

ti.very sound characteristic is 
affected by t.he quality of the 
fixed condensers in a set. 
S-angamo bui-,lds 11.ccu.r-ate mica 
condensers, molded within an 
oven.11 endosure of 8enuine 
bakelite with only the terminals 
brou..Jhtoutside. Moisture, heat, 
s.hocks or jars wHI not alter 
their <:haractetistks nor affect 
open1.tion after the ~et leaves 
the factory. 

S.mgamo 
"Illini" 

Condensers 

•~ lltini" Condensers are stand, 
ard "'ith those manufacturers 
who insist on ratings being 
attuatly what the ,pecitications 
call fo.r. Manufactured by e·x~ 
elusively designed equipment, 
held to the ro1erances your en .. 
gineeri11_gdeparcmentdemand1, 
S.angamo Condensers will re .. 
duce to a negli,fl'ible quantity in
sp~·tion de,partment rejects and 
"'reas-semhly" 1osses in profit. 

Sangamo 
High• Voltage 

Condensers 
Tested at 5000 volts D. C. and 
3500 A. C. and built to Sanga . 
mo .standards. known through• 
out the radio world, amateurst 
cnmmerd.aJ men and manufac• 
mrers have learned to depend 
on Sangatno High Voltage 
Condensers. An.-urately rated 
and adequately tested - these 
condensers offer the maximum 
prote<.-iion in high voltage. hil(h 
frequency circuits. 

Pricn on requ~JI 
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