


Three new r-f units make it 
possible to supply a transmitter 
of the 150 Series for any type 
of service where an output up 
to 175 watts is required. As 
many as four r-f units may be 

included in one transmitter with automatic 
telephone dial control if desired for instant 
frequency shift. 150 Series Transmitters are 
supplied for airways, police, military, point to 
point and deluxe amateur service. Technical 
data seni· on request. 

TYPE I 50C-6C General Purpose Tr, 
mitter with I OM R-F Unit, 2R Netw 
9K Modulator, 7L Amplifier, I OOR 
lay Control and 4 I 5A- I Power l 



• • /;r .2seffer ~arlzO • 
AGROUP of I.F. replacement and experi­

mental transformers by Hammarlund, for 
broadcast and short waves, for the critical 
engineer, research student, repairman, and 
amateur demanding superior results for better 
radio. Ten types are available in a round can 
'T' model for 175 and 465 kc., and a square 
can "ST" model for 175, 262 and 465 kc. 

The electrical characteristics of "T" and 
"ST" are identical, with tuned grid and tuned 
plate lattice wound coils, impregnated to 
prevent moisture effects. The tuning condensers 
are the highest grade mica compression type, 
mounted on lsolantite bases and adjustable 
from the top of the shield can. Leads are RMA 
color coded, and tagged for easy installation. 
Secondaries are either plain for standard screen 
grid tubes, or center tapped for tubes requiring 
split input circuits. 

Aluminum shield of "T" model is 21/s" 

mounting lugs on 2" centers. The "ST" alumi­
num shield can is 23/4" high by 1 ½G" square, 
with threaded mounting studs on 1 ~/16" 
centers. 

Here are truly quality transformers! And 
. they are now available at the new low price of 
$1 .45 each, list. 

Write for the special I.F. transformer bulletin 
with further details! Just mail the coupon below. 

HAMMARLUND MANUFACTURING CO., INC. 
424-438 W. 33rd St., New York Q.·11 

D Check here for new I.F. Transformer bulletin, 

[] Check here for 1936 Hammarlund General Catalog. 

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

.;\ddress ................. . 

outside diameter by 31/s" high, with threaded.J....,-=========== 
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ACCLAIMED 
TIIE rlNEST AUDIO TRANSrORMER 

AT THE RECENT 
CHICAGO A. R.R. L. 
CONVENTION 

PURE-CLEAR 
AUDIO POWER 
5,000 radio enthusiasts heard Tru-Fidelity live up to every claim 
we have made for it at the great A.R.R.L. Central District Con­
vention in Chicago. Others tried, THORDARSON has succeeded. 
Insist on Tru-Fidelity by Thordarson. Enjoy the results gained 
through the use of transformers built with laboratory perfection 
in commercial production. 

Tru-Fidelity transformers offer every known refinement. High-
permeability core; special wind- ' 
ing formulae; non. magnetic Send Today forTHORDARSON CATALOG 500 

mountl·ng brackets,• perfect sym- Containing curves, diagrams and listings 
- of all Tru-Fidelity transformers. Just out 

metry; self-shielding case•, sub bulletins SD-258 and SD-259 describing 
Tru-J!'idelity uses in power amplifiers. Send 

or above panel leads; single hole for your copies today or see your parts 
reversible rotate mounting. distr1butor. L--------------.....1 

THORDARSON ELECTRIC MFG. CO. 
I 500 w. HURON ST., CHICAGO, ILL. 
1 

'Oema.nd ' 'Powet. 6r /h.otda.'e.j,on, ' 
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A TRANSCRIPT 
from an AMATEUR'S LOG* 

The ULTRA SKY RIDER 
AN ENTIRELY NEW APPROACH TO ULTRA 

HIGH FREQUENCY RECEPTION -
3.76 to 53 meters in 4 bands. Built-in Lamb Noise Si­
lencer. 10 All-Metal Tubes. Iron Core Expanding I. F. 
Transformer. Direct Reading Frequency Calibrated Mi­
cro-Verni•r dial. Individual Coils for each band, and 
dozen, of o-ther new and exclusive features. 

*Based on 
one amateur's 
actual experi­
ence with the 
Ultra Sky Rider, 

2611 Indiana Avenue, CHICAGO, U.S. A. - Cable Address "LIKEX" N. Y. 
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the SKY BUDDY 
the 

hallicirafters 
Amazing New 
JUNIOR MODEL 
Communication 
RECEIVER 
Now Available 
On Time 
Payments 

* Combined I.F. and beat 
frequency oscillator. 

* Built-in speaker and 
power supply. 

* Iron core I.F. (high gain 
and select.) 

* Mechanical band­
spread. 

* 18 to 555 meters in 3 
bands. 

IEARN all about the sensational new SKY BUDDY, the 
L genuine Hallicrafters-engineered communication receiver 
now available at this astonishingly low price. Its performance 
is amazing. Sensitivity and selectivity better than models at 
several times its exceptionally low price. 

Hinds and Edgarton are in excellent position to render 
prompt service on any of the outstanding new Hallicrafters 
Receivers. Because of our location in Chicago we are in almost 
daily communication with the Hallicrafters factory, and in 
close touch with the latest developments in this leading line of 
communication receivers. Write today for the Hinds and 
Edgarton Free Catalog and details of our favorable Time 
Payment Terms. 

* Beat frequency oscil- M A I L TH IS COUPON 
lator switch. 

TIME 
PAYMENTS 

Buy your new Hallicraft­
ers receiver on Hinds & 
Edgarton's Time Payment 
Plan - small down pay­
ment and easy monthly 
payments - write at once 
for details! 

~-------------------------~ : HINDS & EDGARTON: 
I ESTABLISHED 1914 I 
I 19 South Wells Street Chicago, Illinois I 
: Gentlemen: Please send me complete details of the New 1937 Halli- = 
I crafters Line and the Hinds & Edgarton Time Payment Plan. • 
I NAME-------------------- I I 
: ADDRESS,_____________________ I 

I CITY . . STATE,_____ : '---------·····-----------_, OPERATED BY W9APY AND W9WK 
Say You Saw lt in QST- lt Identifies You and Helps QST 5 
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--we 
recommend 
·rhe NEW 
11937 
hallicrafters 
ltECEIVERS 

BECAUSE Hallicrafters Receivers have always represented 
advanced engineering - because Hallicrafters have always 

been among the first to incorporate the newest and soundest 
developments in the short wave field into their receivers •······we 
conscientiously recommend them to our customers as the most 
modern of communication receivers. 

The Hallicrafters were the first to abandon cumbersome 
plug-in coils. 

All-Metal tubes were first used in a communication receiver 
in the Super Skyrider. 

And now - Hallicrafters again demonstrate their progres­
sive leadership by the exclusive use of Iron Core I. F. Trans­
formers, providing finer sensitivity, better selectivity and 
improved Signal to Noise Ratio. 

Always forging ahead - a Hallicrafters Receiver represents 
real value for any amateur and short wave listener. 

The 
NEW1937 

SUPER SKYRIDER 
The New 1937 11-Tube Super Skyrider 
is amazing! With greater sensitivity 
than before, improved 10 meter recep­
tion, it represents advanced thought 
in short wave engineering. 

See it today. 

e 11 Tubes, 10 of 
them metal. 

e 40 M.C. to 535 
K.C. in 5 bands. 

e 338 Degrees main 
tuning dial. 

e 14 Watts Undis­
torted Output 

e Direct Calibration 
Tuning - NoCharts 
or Tables. 

e Field Strensth Indi­
cator. 

e Improved 10 meter 
performance. 

• 465 K.C. Iron Core 
l. F, For improved 
selectivity. 

TIME PAYMENTS 
We have arranged TIME PAYMENTS on a// 

of the New 1937 Hallicralters Skyriders! There's 
only a small down payment when you buy - the 
balance is spread out over the months you are 
enjoying your New Hallicrafters Skyrider! Don't 
use obsolete equipment another week! Send us 
the coupon TODAY - find out how easy it is 
for you lo own the LA TEST SKYRIDER! 

• MAIL THIS COUPON! 

: THE RADIO SHACK 
• 46 BRA TTLE STREET, BOSTON, MASS. 
I Please send me complete technical data on new Hallicralters Receivers. 

I NAME ..................... ADDRESS ................... . 

I 
I 
I 
I 
I 
I 
I • CITY ......................... STATE ....................... _j 
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Section Communications Managers of the A.R.R.L. Communications Department 
All appointments in the League's field organization are made by the proper S.C.M., elected by members in each Section 

listed. Mail your S.C.M. (on the lath of each month) a postal covering your radio activities for the previous 30 days. Tell 
him your DX, µlans for experimenting, ree.ults in 'phone and traffic. He is interr.sted, whether you arE" an A.R.R.L. member 
or get your QST at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S., U.P.S, 
or other appointments he can tell you about them, too. 

ATLANTIC DIVISION 
Eastern Pennsylvania W3EZ James M. Bruning ,{39 W. Lancaster- Ave Havcrforrl 
Marytand-Delaware•District 

of Columbia W3BAK 11:dgar L. Hudson Laurel, Delaware 
Southern New Jersey W3ZX Carroll n. Kentner 1107 Park Ave. Collingswood 
\Vestern New York W8DSS Charles Smith :Hu E. Walnut St. Oneida 
\\'ester_n Pennsylvania W8OFO Kendall Speer, Jr. Lowber 

CENTRAL DIVISION 
Tllinois W9KJY L. Juhn Huntoon .":,27 Branrlon Ave. filen Ellyn 
Indiana W9TE Arthur L. Braun ,~30 B':al'5t Morri~ St. rndianaµuHs 
Kl:"ntucky W9AIJH Cf-. \V. Mo1:>:,;barger Ho:x: 177 Ca.mp Taylor 
Michigan* W8DPE Harold C. Bird R.F.IJ. l Pontiac 
t)hio W8AQ K H. Gibbs .JOO High St. ·wadsworth 
\Vh:iconsin W9A'!'U KA. Cary ,3922 No. 19th 1'1. Milwaukee 

DAKOTA DIVISION 
North Dakota W9OEL Hartwell B. Burner Hope 
South Dakota W9SEB A.ndrew J. Kjar 257 Prospect Ave. Pierre 
Northern Minnesota W9OWU Leonard Hofstad EJbow Lake 
Southern Minnesota W9DCM \Vebster .F. Soules .!549 36th Ave., 5o. Minneapolis 

DELTA DIVISION 
Arkansas W5ABI H. E. Velte 2918 West 15th St. Little Rock 
J4011isiana W5DWW }: J: ~Y~~~:]~'. Jr. 

152:i Laurel St. Shreveport 
Mississippi WSCWQ P. 0. B0x :244 ::-:.tate College 
Tennessee_ W4DEP B. G. Lowrey Smith 2010 Carnes St. Memphis 

HUDSON DIVISION 
Eastern New ·v ork W2LU Rohert E. i-laight 511 South Holmes :,;t. Scotia 
N. V. (~. & Long Island W2AZV E. L, Baunach 7823 !Ot!, A Ye. Brooklyn 
Northern New Jersey W2FO.P Charle!i J. Hammersen 92 Claremont Ave. Verona 

MIDWEST DIVISION 
Iowa WQLEZ f'hil lJ. Boardman ;32,,: Kirkwood Blvd. navrnport 
Kansas W9FLG n. J. Spetter 305 \Vestern Ave. Torwka 
Missouri W9CJR J. Dewey Mills Box 205 !\.lount Vernon 
Nf"braska W9FAM f-;amuel C. \Vallace Green St. Clarks 

NEW ENGLAND DIVISION 
( '•>nnecticut WlCTI Frederick Ells. Jr. 19 Merrill Rd. Norwalk 
Mnine WICDX: John \V. Singl-::ton 73 Allen !:it. \Vilton 
Eautern Massachusetts WIABG Albert N. liiddis 128 Crawford St. Lu\-vell 
\Vt<>stern Massachusetts W1JAH \Villiam J. Barrett 239 Columbia St. Adams 
N e-w Hampshire WIBFT Carl E-. Evans 8u No. State St. C.'oncord 
Rhode Island WIHRC Clayton C. c;.nrdon lU6 California A Ye. l'rovktence 
Vermont W1GNF ,\hin H . .HattJSon 1 Central St. \.Vindsor 

NORTHWESTERN DIVISION 
Alaska fJti Richard J. Fox Box 301 Ketchikan 
Idaho NPllie H. Hart Box 6 Twin Falls 
·Montana W7CRH Russell ll. Richmond ~oml'rs 
OrE>gon W7AJV Eu.gene R. Lovt<>joy SOUN. E. Clackamas Portland 
\Vashington W7WY Robert H. Votaw Route 1, Box J98 Vancouver 

PACIFIC DIVISION 
Hawaii K6EWQ Atlas 0. Adams 11st Infantry Brigade Schofield Barracks 
Nevada W6B!C Edward W. Heim SOQ Claremont St. Reno 
Santa Clara Valley W6FBW Elbert Amarantes 475 So. I Ith :,;t. S:in Jose 
Fast Bay W<>JTV Harold J. Burchfield 2:?40 106th Ave. ()aklam{ 
San Francisco W6SG Alan D. \Vhittaker, Jr. ';9 Elinor A vc. Mill Va11e-y 
~acramento Valley WnDVE €_:;.e.-::,. L. \Voodington 716 Redwood Ave. North !'.,acramento 
Philippines* KA1GR c;eurge L. Rickard Box 849 Manila 
San Joaquin Valley* W6LPE Angelo V. As tone 729 Safford Fresno 

ROANOKE DIVISION 
North Carolina W4OG H. !:,. Carter 115 Crafton St. Win~ton-Salem 
Virginia W3UVA Charles M. \Vaff, Jr. P.O. Box 1212 Univ .. Charlottesville 
\\' est V riginia W8KKG Dr. Wm. H. kiheldaffer L1)st Creek 

ROCKY MOUNTAIN DIVISION 
f"':oJorado W9FA (:;.tl;'n Glasscock 2164 So. Corona St. Denv1:>r 
Utah-Wyoming W7COH 'Townsend J. Rigby Midwest, Wyoming 

SOUTHEASTERN DlVISIO'! 
Alabama W4DGS James F. Thompson 2248 S, Arlington Ave. Birmingham 
Eastern Florida W4ASR \Villiam C. Shelton 556 \Vetgtmoreland Drive 1.Javtoaa Beach 

\Vestern Florida W4MS Edward J. Collins 
"Hillcrest", P.O. Box 652 

1517 East Brainard !::it. Pensacola 
G~orgia~So. <:arolina-Cuba-

Isle-of-Pines-Porto Rico-
Virgin Islands W4CE Bannie L. Stewart C.C.C. Co. 4466 y,,rk, S. C. 

SOUTHWESTERN DIVISION 
I ,os Angeles W6GXM Don M. Uraper 4421 West OJ St. Los Angeles 
Arizona W6LVG C. C. Day "La Po~ta Quemada" Vail 
San Diego W6EOP Harry A. Ambler 4101 Hamilton St. ::;an Diego 

WEST GULF DIVISION 
Northern Texas WSBU Richard M, C:obb Bnx J85 Dodd City 
Oklahoma W.5CEZ Carter L. Simpson 2010 So. 4th St. Ponca City 
Southern Texas WSBDI Ammon O. Young 4803 Eli St. Hom1ton 
New Mexico WSCGJ Joseph M. Eldodt Chamita 

MARITIME DIVISION 
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S. 

ONTARIO DIVISION 
{)ntario VE3QK John Perdue 229 .. 4.skin Boulevard \Vindsor, Ont. 

QUEBEC DIVISION 
Quebec VE2EE Stan Comach 780 Brault Ave. Verdun, P. Q. 

VANALTA DIVISION 
Alberta VE4LX Alfred D . .Kettenbach 6.35 Garfield St. Winnipeg 
British Columbia VE5EP D.R. Vaughan-Smith 1221 Burnaby St. Vancouver 

PRAIRIE DIVISION 
Manitoba VE4BG A. J. R. Simpson 71 Thelma Mansions Winnipeg 
Saskatchewan VE4EL \Vilfred Skaife 2040 McTavish St. Regina 

* Officials appointed to act until the mPmbership of the Section choose permanent S.C.M.'s by nomination and election. 
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The 
American 

Radio 
Relay 

League 

DIRECTORS 
President 

EUGENEC. WOODRUFF ....•.••••.. W8CMP 
L14 W. Fairmount Ave., ~tate College, Pa. 

l 'icc-President 
GEORGE W. BAILEY ........••••.••.• W1KH 

74 Webster Road~ Weston, Mass. 

Canadian General Manager 
ALEX REID ......................... VE2BE 

l<lY Logan Ave., St.. Lambert, P.O. 
A. tlant1'e Division 

WALTER BRADLEY llfARTTN ........ W.3QV 
Box 612, H.o~Jyn, l'a. 

Central Division 
EDWARD A. RUBEKTS .....••..•.•• . WSHC 

26YY Endicott Rd., Shaker Heights, Cleveland 

Dakota Division 
CARL L. JABS .... , ...........••••.• W9BVH 

1822 James St., St. Paul, Minn. 

Delta. Division 
E. RAY ARLEDGE .........•. ··········wss1 

P.O • .Box 286, Pine Bluff, Ark .. 

fl udson Division 
KENNETH T. HILL ................. W2AHC 

11.5 Willow St., Douglaston, L. I., N. Y. 

,.lfidwest Division 
FLOYD E. NOR WINE, JR .....•.••.•. W9EFC 

120 South li ourth St., St. Louis, Mo. 

New Bngland Division 
PERCY C. NOBLE .................. W!BVR 

J7 Broad St., Westfield, Mass. 
Northwestern Vivision 

RALPH J. GIBBONS ...............•. W7X:V 
c/i.) United Air Lines. Pendleton. Ore. 

Pacific Division 
S. G. CULVER ............. ~-- ........ W6AN 

2.962 Russell St.. Berkeley, Calif. 

Roanoke Division 
H. L. CAVENESS ...... ,., .... ....... W4DW 

State _C:olle.R"e Station, Raleigh, N. C. 

f(.ocky Mountain Division 
RUSSELL J. ANDREWS .......••.•. • W9AAB 

1867 So. Lafayette St., Denver, Colo. 

Southeastern Diuision 
BENNETT R. ADAMS, JR ............ W4APU 

1512 Grove Place, Homewood, Ala. 
~"·outhwe.stern Di11isinn 

CHARLE~4JM~{~1fr~l;:fi-_,,;,;t;,;, ·caiii." .. W6GG 
1Vest Gulf Division 

WAYLAND M. GROVES .....••..••.. WSNW 
(~/o Humble Pipe Line Co., Neches, Texae 

• 
• ,:E AMERICAN RA.mo RELAY LEAGUE, lNc., 

is a non-commercial association of radio amateurs, 
bonded for the promotion of interest in amateur radio 
communication and experimentation, for the relaying 
of messages by radio, for the advancement of the 
radio art and of the public welfare, for the representa­
tion of the radio amateur in legislative matters, and 
for the maintenance of fratemalism and a high stand­
ard of conduct. 

It is an incorporated association without 
capital 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 appointed by the Directors. 
The League is non-commercial and no one commer­
cially 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 ran.ks practically every worth-while ama­
teur in the nation 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 onlv 
essential qualification; ownership of a transmitting 
station and knowledge o1 the code are not prereq­
uisite. Correspondence should be addressed to the 
Secretary. 

HIRAM PERCY MAXIM, FOUNDER 

OFFICERS 
President •••••••••• EUGENE C. WOODRUFF, WBCMP 

State College, Pa. 

Vice-President ••••.•.•• • GEORGE W. BAILEY, \VlKH 
\Veston, Mass. 

Secretary •• •••••••••• KENNETH B. WARNER, W lEH 
West Hartford, Connecticut 

Treasurer., ••.•••••.•.• ARTHUR A. HEBERT, WlES 
\Vest Hartford, Connecticut 

Communications Mgr .•• . F. EDWARD HANDY, WlBDI 
West Hartford, Connecticut 

~ 

General Counsel • ••••••••••••••••••• PAUL M. SEGAL 
1010 Shoreham Building, Washington, D. C. 

~ 

Address all general correspondence to the executive 
headquarters at West Hartford, Connecticut 



IF THERE'S anything that makes an editor happy it's to discover that somebody reads his 
editorials. Having kept careful count down the years, we know that there are four people who 

read ours. When, last month, we heard from all four of our readers, and from one new one to boot, 
we knew that we had rung the bell. Only trouble is that we seem to have left some things unsaid in 
our September column that disturb all five of our readers. 

It's about the duties of directors and our remark that there is no such thing as a division instruct­
ing a director to a point where he cannot use any personal judgment. We were talking about the 
solicitation of nominations, urging the selection of capable candidates, and we pointed out that our 
League needed men of mature minds who could face realities, think objectively, be able to form 
wise conclusions when they saw the whole nationwide picture of our problems. Our correspondents 
now rise to inquire what about the provision in our constitution that the directors must keep 
themselves informed on the needs and desires of the members of their divisions in order that thev 
may intelligently represent them at board meetings; weren't we overlooking that when we said "a. 
director couldn't be instructed? 

No, we weren't, but we ought to have said so. Let us now assert that we regard that provision 
as one of the wisest and most important ones in our constitution. It happens that it fell our lot, back 
in 1922 and 192.3, to make the first draft of the present League constitution. We originated that 
thought and are ourselves the author of the language which provides that directors must keep 
themselves informed on the needs and desires of their members, that they may faithfully and intel­
ligently represent them in the board. That principle is therefore fully as precious to us as to anybody 
else. For years and years we have emphasized inQST the twin principles of our democracy: that our 
elections provide opportunity for members to put the government of their League in the hands of 
men of their own choosing, and that those men are bound to keep themselves informed on their 
members' needs and desires. Lately we have had the feeling that perhaps we have overemphasized 
these thoughts, since we perceive some indications that members think that it doesn't make much 
difference who their director is, since all he has to do is to report their opinions. The other side of the 
picture also deserved some thought, we concluded - those phases of a director's duties that do 
require him to exercise personal judgment under many circumstances. We suggested some of those 
desirable attributes in this column in September. If we were not right in what we there said, if 
personal popularity can offset infantile thinking, and so on, then we do not need mature minds and 
directo11s may be mere messenger-boys, parrot-like repeating preconceived opinions. No one, we 
trust, will agree to that proposition. 

At this stage of the discussion it should be apparent that in a society with as relatively simple a 
structure of government as our A.R.R.L., the board of directors has a dual status, actually dis­
charging the functions of both the upper and lower houses of a parliamentary government. The 
directors are the representatives of the membership, obliged to know their needs and wishes, and at 
the same time they are responsible for the sound and sane direction of our affairs. These very circum­
stances have been the subject of much discussion and planning in our board meetings. They are 
what have caused the creation in most of our divisions of quite elaborate organizations of assistants 
to the directors for the maintenance of close contact with members: for the joint objectives of know­
ing at all times the members' needs and desires and supplying data on what the League is doing for 
its members. 

This machinery is at its best when the problem is to ascertain the wishes of organized amateur 
radio concerning some projected request to the F.C.C. for a change in our regulations, or some simi­
lar matter. In such cases it is potentially capable of working to practical perfection. However, there 
is another angle to the matter that led us to believe that we should emphasize in QST the need for 
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selecting men who possess native intelligence and judgment. Our society is a corporation, governed 
by corporation law, and our constitution grants to the directors the power and authority conferred 
by statute upon a board. Moreover, the statutes impose upon directors certain responsibilities that 
are personal to them and that they cannot escape nor delegate. They must take actions that they 
consider are for the best interests of their society, else they are guilty of misfeasance and for certain 
acts could be punished personally at law. During the many years that we have been in attendance 
at meetings of the A.R.R.L. Board we have seen several instances where an idea would take hold in 
a particul;r division and the director would consider himself ''instructed'' when he came to a board 
meeting. But when he got there and compared his ideas with those of other directors, and all the 
legal and similar angles were disclosed to view, it would become apparent that the action that 
director had first contemplated would be very harmful indeed to the interests of amateur radio 
generally and to those of the League. A director is responsible for doing intelligent directing, 
directing that advances the interests of his association, and it is impossible legally to put him in a 
position where he is obliged to take an action which he knows definitely is harmful to the interests 
of his society. There is where intelligence and judgment come in. Under those circumstances, we 
said, directors must be more than messenger-boys. 

We emphatically do not believe that directors should ever put their purely personal and private 
preferences ahead of those of their members. We have never seen that done by any director of our 
League and we trust it will never occur in A.R.R.L. It is an integral part of our scheme of things 
that the directors must keep themselves informed on what their members want, and it is to be 
expected that they will always act in accordance therewith except in the rare instances where it 
becomes evident, upon deeper examination in the meetings, that such action would be against the 
best interests of amateur radio. 

This discussion comes at a fitting time. In the first week of November ballots will go out to mem­
bers in half the divisions for the selection of directors to act for two vears. The need exists to choose 
wisely the men into whose hands the government of our society will be put. 

K. B. W. 

R9 Plus! 
Advocating a More Accurate Method of Reporting Received Signal-Strength 

By Alonzo O. Bliss, W3KP-W4ES* 

l-l0W often have you ma.de some adjust­
ment to the transmitter or spent hours of 

• hard labor putting up a new antenna, 
only to have the first station worked come back 
with that well-worn, flattering but meaningless 
report "Ur sigs Rg plus hr OM!" How much more 
it would mean if he had said "Sa OM ur sigs Sun­
day were Rr, & nw R1 to 7 & ~,f wt abt it OM'? K." 
You would immediately know that the change 
you made boosted your signals about 50 per cent, 
which would be t,he equivalent of increasing the 
power two times, a worthwhile gain. 

How often have you pumped a 400-watt CQ 
and received an "/l9 plus" report-only to hear 
Harry, with 60 watts on the other side of town, 
get the same report from the same station? Harry 
is tickled pink to know that he is putting out just 
as good a signal as you are, while you wonder 
how he gets such good reports with so little 
power. 

There are several cures for this coudition. [t is 
·• 4/\5 N.E. 28th St., .Miami, Fla. 
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only up to us to decide which method is most 
suitable. 

One method would be to measure the received 
signal strength in microvolts-per-meter. This is an 
absolute method and I am sure we will all agree 
that it is the most accurate method, but it re­
quires a little more than just a receiver and few of 
us would want to bother with it. Those that do 
have the equipment could easily say "Ur sigs 200 
MV /M hr OM," hut what would that mean to 
anyone except an engineer? 

There is another way, and to my mind, a very 
simple and sufficiently accurate one. This is how 
it is done: 

l. Use an indicating meter with a range such 
t.hat a few of the stronger amateur signals will 
run the meter off scale. 

2. Divide the scale into nine parts betweeu the 
no-signal point and the maximum end of the scale. 

:t Put a suitable adjustable shunt across the 
meter and t,une over the band. Be sure that the 

(Continued on paqe ii4) 
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'Phone-C.W. De Luxe 
A Description of the Station and New Transmitters at WICCZ 

1~0 OLD-TIMERS, mention of ICCZ in­
evitably brings to mind the establishing of 
a record that was a record back in the old 

200-meter days-working all districts in one 
night! That was in 1922, but in the intervening 
years this station has kept in the forefront of 
amateur progress and accomplishment. A good 
deal of the equipment which at various times has 
been used at WlCCZ has been described in QST, 
because experimental and constructional work 
has accounted for a large share of the activity. 
And amateurs of some eight years' standing will 
remember that it was at WlCCZ that the 28-mc. 
beam antenna work was carried out as part of the 
A.R.R.L. Technical Development Program in 
1928, when signals were put into New Zealand on 
10 meters for the first time from the eastern part 
of the United States. 

WlCCZ is located on the summer estate of 
Edward C. Crossett, at Wianno, Cape Cod, 
Massachusetts. A beautiful location, only a step 
from the Atlantic, matched by a collection of 
equipment which does full justice to the possibil­
ities of the setting. 

Originally located in Mr. Crossett's residence, 
provision was made for installing the station in a 

special room over the garage when, some years 
ago, plans were made for enlarging the latter. 
Concealed power and control wiring, the system 
h<'ing designed by Paul S. Hendricks, was in­
stalled at that time. There are five large tables in 
the room, one for the operating position and the 
other four for holding the transmitting equip­
ment. Each of the transmitting tables is connected 
with the power supplies and with the operating 
table through ten control circuits. No wiring is 
visible in the room except the antenna lead-ins. 
Adjoining the transmitting room is a stock room 
and shop. With the exception of the Western 
Electric speech amplifier, all the transmitting 
equipment has been built at the station. 

Coincident with the completion of its fifteenth 
year of existence, WlCCZ has during the past 
summer undergone a rather extensive rebuilding. 
There are now four complete transmitters, one 
each for 3.5, 7, 14, and 28 megacycles, all newly 
completed and installed during the summer. 
Their design and construction is the work of 
Martin A. Brown, W6ABF, who has also done a 
considerable share of the operating this year. 
Though few amateurs are in a position to have 
layouts as elaborate and complete as this, yet 

WlCCZ, WlANNO, CAPE COD, MASSACHUSETTS 
For many years a familiar call over most of the world, W1CCZ is a veritable amateur's paradise. A large and com­

fortable operating room, separate high-power ,phone and c.w. transmitters, each with its ou,n antenna, for each band 
from 28 to 3.5 me.; all the monitoring and measuring equipment an amateur could need. And to top it off, a location 
right at the edge of the ocean. Could any ham ask for more! The loudspeakers are behind the holes cut out in the ceiling. 
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there is much of interest and value to be gleaned 
from a perusal of the diagrams and photographs 
of the individual transmittr.rs herewith presented. 

EXCITER UNITS 

Since the final amplifier for each of the four 
transmitters is rated at a kilowatt input, the 
various exciters were designed to provide some­
thing more than adequate excitation for either 
c.w. or 'phone operation. Hence each exciter is in 

THE 3.5-MC. TRANSMITTER 

An interesting feature of all the exciter units 
is that the same tuning-condenser capacities and 
coil socket wiring arc used for corresponding 
stages, hence the plug-in coils are interchangeable 
in all exciters. The convenience of this arrange­
ment, especially when something is to be tried at 
short notice, will be appreciated. 

All exciters are constructed on metal chassis of 
suitable dimensions. Meters are mounted on 
porcelain feed-throughs at the front of e.ach 

chassis. The chassis are readily 
adaptable to rack mounting, since 
meters and controls can easily be put 
on a panel. Power-supply connections 
are brought out to terminal strips at 
the back. 

THE 3.5-MC. TRANSMITTER 

The exciter for the 3.5-mc. trans­
mitter consists of a 42 pentode oscil­
lator, 802 buffer, and RK-28 driver. 
This unit, together with the final 
amplifier, is shown in one of the 
photographs. The final amplifier, 
mounted in a square wooden frame 
with bakelite control panels, uses a 
single W.E. 251-A tube, normally 
operated at a kilowatt input. Both 
'phone and c.w. are used on this rig. 

The exciter unit, at the right, uses a 42 oscillator, 802 buffer, and RK.-28 
driver. The final stage. at the left in the wooden frame, has a single 251-A 
which operates with a kilowatt input. 

THE 7-MC. TRANSMITTER 

The 40-meter c.w. transmitter has 

itself a complete- transmitter capable of develop­
ing a few hundred watts of r.f. power. The same 
general plan has been followed in all of them, the 
differences being largely in the number of low­
power doubler stages incorporated. Although a 
separate exciter is used for each band, two of 
these units can readily be put on any of four 
bands, one of them on three, and the last-that 
for the 7-mc. transmitter-·on two. In each case 
the output tube is an RK-28, except in the exciter 
for the 14-mc. transmitter, where two RK-28's 
are used in push-pull. 

three stages altogether. The exciter 
is a two-tube unit having a 2A5 crystal oscillator 
on a.5 me., and an RK-28 doubling to 7 me. The 
output of the RK-28 is link-coupled to a pair 
of 150T's in push-pull. Normal input to the final 
is 800 watts. 

The push-pull amplifier is also mounted on 
metal. Another photograph shows the two units 
comprising the 7-mc. transmitter. 

THE 14-MC. TRANSMITTER 

For a time, this rig served for both 20 and 10 
meters, which accounts for the more elaborate 

THE 7-MC. C.W. TRANSMITTER 
Exciter at the left, amplifier at right. In the exciter, a 2Ai crystal oscillator drives an RK-28. A pair of 150T's in push· 

pull, link-coupled to the driver, constitutes the final. 
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exciter arrangement. Since the completion of a 
separate IO-meter transmitter, however, it has 
been used exclusively for 14-mc. work. 

TffE 28-MC. TRANSMITTER 

The 10-rn:etcr transmitter probably will be of 
particular interest to readers in view of the 
increase in activity on t,his 'band. A view 
of the complete rig is given in one of the 
photographs, while Figs. 1 and 2 give t,he circuit 
diagrams of the exciter and amplifier, respec­
tively. These diagrams are typical of all the 
transmitters. 

The exciter consists of a 6A6 crystal-oscillator 
and doubler, 802 buffer-doubler (these two 
tubes bring the frequency from 3.5 me. to 14 me.), 
an RK-28 buffer on 14 me., followed by two 
RK-28's in push-pull. The chief reason for using 
an RK-28 for driving the final two is to simplify 
the power-supply require- In the exciter unit, the first tube is a 6A6 

crystal oscillator-doubler, starting out on 7 me. 
As the photographs show, it is at the right-hand 
end of the chassis. The second section of the 6A6 
is capacity-coupled to an l'l02 doubler to 10 meters. 

ments; with the present 
arrangement the last three 
tubes all operate at 2000 
volts, while if a smaller 
driver tube (such as an 
RK-20) had been used it 
would have been necessary 
to furnish 1000 volts for 
this stage. A smaller tube 
would give plenty of drive, 
of course. This exciter is a 
completely shielded job, 
built in a cabinet made of 
heavy sheet aluminum. It is 
shown in a separate photo­
graph. In itself it makes 
an excellent all-band trans­
mitter. 

The 14-mc. final amplifier 
has two 2.'H-A tubes in 
push-pull. These are 
mounted in a wooden frame 
similar to that for the final 
of the 3.5-mc. transmitter. 
The amplifier occupies the 
right-hand end of the table 
immediately in front of the 
operating table. This am-

tB XTAL. 

+B XTAL. -C +B BUF. -C t350 tH,V, 

FIG. I-CIRCUIT DIAGRAM OF THE W-METER EXCITER 
Gt, C2, Ca-70-µµfd. midget transmitting condensers (Hammarlund MCD-35-MX 

with stators in parallel). 
C4-70,µµfd. transmitting condenser (Cardwell NP,35-GD with stators in parallel). 

C5-0,000S•µfd. mica. Ra-.50,000 ohms, 2-watt. dose-wound on 
Co, C1-{l.002-µfd. mica. R4-50,000 ohms, 25• l l/2-inch ,liame• 
Cs, Co, C10-0.0l,µfd. watt. ter receiving 
Cu-0.00Z•µfd. mica, RFC-Solenoid-wound form • 

.5000-t1olt. short-wai•e chokes L2-I4-mc. plate coil; 5 
C12-C15, inc.--0.0l•µfd. (Ohmite). turns same as L1 

mica. M-Plate and grid milli- Ls-:3 turns No. 10, di-
C15-0.002-µfd. mica. ammeters. ameter 2 inches, 
C17, C1s-O.Ol•µfd. mica. Li-7-mc. oscillator coil; spaced turns. 
Ri-50,000 ohms, 1-wau. 40 turns No. 14 Lt-4 turns No. 10 same 
R2-400 ohms, IO-watt. enamelled wire, wr La. 

plifier normally operates at 900 to 1000 watts 
input on either 'phone or c.w. Needless to 
say, the tube plates show no color .at a kilowatt 
input! 

It is of interest to note here that considerably 
greater output, plus the possibility of using a 
higher L-C ratio, was obtained when the air­
wound coil shown in the photograph was substi-

THE TEN-METER TRANSMITTER IS IN THE SAME GENERAL STYLE AS THE OTHER RIGS 
The final amplifier, at the left, uses a pair of 150T's. The exciter consists of a 6A6 oscillator-doubler, 802 doubler to 

28 me., and an RK-28 driver. 
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tuted for n11c wound on 11, hakelite form, which 
was the original arrangement. The coil is soldered 
directly on the w,1,dcnscr tPrminal lugs. Thc 

the t.ank. Both c.w. and 'phone are used on 10. 
The 150T's have 500 volts of fixed bias on t,he 
grids, 801 hat it is evident there is plenty of excita-

tion available from the RK-28. 

THE EXCITER F'OR THE 20-METER SET 

The antenna coupling ar­
rangement used with the 10-
meter transmitter is probably 
new to most amateurs. It is a 
linear pi-section filter, of a 
type used in some of the new 
C-ollins transmitters. Fig. ;3 
gives the details. The induc­
tances consist of two quarter­
inch copper tubes, spaced two 
inches apart, 5 % feet, long. 
The tuning condensers, each 
100 µµfd., are slid along the 
tubing until points are found 
where t,hey control the eou­
pling as in the normal filter. 
At WlCCZ the input conden­
ser is 4 ~'ii inches from the plate 
tank, and the distance be­
t,weeu the input and output 
<londensers is 31,5 feet. This 
system offers possibilities t,o 
t,hose who have bad difficulty 
in getting regular coils to work 

This rig in itself is a fairly high-power all-band transmitter, although uctuall::,, 
u.~ed o-nly on 14 me. A 6A6 os,cillator-doubler drives an 802,. folloived by an 
RK-21:1, then two RK-28's in pusli-/,ull. AlL coils «Te plug-in. 

RK-28 is mounted thro\.1/!;ha hole in the chm,sis to 
provide the desirable shielding betwer,n grid and 
plate, since the tube ii:; used as a straight amplifier. 
To get a short plate lead., the output tank circuit 
is mounted on tall stand-off insulators. The tube 
runs cold at an input of 250 to 300 watts on 28 me. 

In the final push-pull stage, eonsiderable 
thought was given to the problem of getting short 
leads from the tank circuits to the tubr,s, the 
construction shown finally being adopted. The 
grid twiing coudenser is mounted on short stand­
r,ffs directly alongside the grid caps of the 150T's. 
The plate condenser is elevated to bring the stntor 
eonnect.ions level with the tube plate caps; no 
regular stand-offs of sufficient, length were avail­
able for this purpose, so each post consists of two 
shorter insulators held together by headless 
machine iJcrews. It was found better to leave the 
plate tank circuit ungrounded. The coils arc air­
wound and mounted directly on the condensers. 
No filament by-pass condensers are used, a direct 
connection being made from one side of the fila­
ment to ground, instead. 

This amplifier is ordinarily loaded to an input 
of about oOO watts, the chief reason for not going 
higher being the faet that the plate voltage ill only 
1800. Since this same voltage is used on the final 
and driver stages of all transmitters (with big 
tubes like the 2/'il-A there is no ne<.·essity for 
going higher) it is convenient to use the same on 
the 10-meter set so that the power supply need 
not be ehanged when going from one baud to 
another. At 600 watts them is plenty of fire left in 

14 

in the filter at 28 rnc. 

SPEECH EQUIPMENT 

Most of the speech equipment is on the two 
nearer racks to the left of the operating table. The 
output of the Western Electric condenser micro­
phone feeds into a W.E. SC amplifier aud power 

150T 

1sor- n 
-c -H.V. i-

FIG. 2-THEPUSH-PVLL 28-MC. FINAL CIRCUIT 
DIAGRAM 

Ci-Split-stator _ transmitting condensi,r, 35 µµ.fd. pcT 
se,:tion (Cardwell NP--35-GD). 

f\i-Split .. statortransmittingcondenser,40µµ.jd.persection 
(National TMA-40-DC). 

C.,. C,-Neutralizing condensers (National NC.150). 
C:;--t).002•µ.fd. mica. 
L1--6 turns No. rn, diametcr 2 inches, turns spaced 3/16 

inch. 
L2-7 turns No.10, diameter 2 inches, spaced to make coil 

length 3 inchCJ<. 
RFG-S.,/.,noid-wound choke (Ohmite). 

supply which occupies the nearest rack. Some 
alterations have ber,n made to this amplifier, aud 
a four-channel mixing panel has been added. The 
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output of the 80 amplifier drives a pair of 2A3's, 
Class-A, in the next rack, and these in turn feed 
into a pair of 845's, also Class-A. The 845's con­
stitute the driver for the Class-B modulator, 
which uses a pair of 849's. 

The modulator and its power supply are built 
up in two wooden frames similar to those used for 
the final stages of the 3.5-and 14-mc. transmitters. 
They can be identified at the rear left in the 
photographs of the station. The power supply 
is three phase using 866 rectifiers. 

--,--;;i. f---3'6'~ 
J.. ~,------,-----~---r---~-"' 
_-,... coJi_ I 1,, I Line 
..L- T:: t T' ___ r __ >--•::-=--=-~--~---5~, 6-,,-=------_~ .... _-_--->-l~, ... 

FIG. 3-LINEAR PI,SECTION FILTER USED TO 
COUPLE THE 10,METER AMPLIFIER TO A 600, 

OHM LINE 
The uinductances" are quarter-inch copper tubing. 

The same modulator is of course used for all 
transmitters. 

POWER SUPPLY 

The main power supplies for the station are 
built on a rack which does not appear in the pho­
tographs. Two high-voltage supplies can be 
used. The first is a three-phase, full-wave 
affair using six 872 rectifiers; this supply 
furnishes plate power for the final stages of 
all transmitters. Voltages from 1800 t.o 
5400 are available, although 1800 is gener­
ally used because of the ease with which 
the 251-A's will handle a kilowatt input 
at this voltage. The second unit is a single­
phase, full-wave rectifier using a pair of 
872's. Voltages from 700 to 2000 can be 
obtained from this supply; it is used for 
the lower-power stages. 

Plate power is connected to all trans­
rnitters whenever the control switch is 
closed. To shift from one band to another, 
it is only necessary to light the filaments 
of the tubes in the desired transmitter, 
since each transmitter has its own antenna. 

me., a Johnson Q running north and south is used. 
Two Q's, one north-south, the other east-west, are 
used for 14 me., the feeders being switched inside 
t,he station at the transmitter to choose the direc­
tion. An east-west doublet is used on 7 me. 

AUXILIARY EQUIPMENT 

The third relay rack holds a number of items 
of measuring equipment usually found only in 
laboratories and broadcasting stations. At the 
top is an RCA beat-frequency oscillator. I=e­
diatelv below it is a General Radio transmission­
monit~ring assembly, consisting of a 400-cycle 
oscillator panel, modulation monitoring panel 
with overmodulation indicator, and a distortion 
and noise metering panel. On the operating table 
is a G.R. oscilloscope, a G.R. frequency meter, 
and a Universal Recorder, the latter being used 
for making air checks. Other measuring equip­
ment includes G.R. precision inductance, capacity 
and resistance bridges. 

The station is connected with the house by a 
number of lines through which the transmitter 
ean be turned on and off and speeeh input fed in. 
There is also a telephone line from the station to 
the house. Although there is no complete remote­
control system, the station can be operated from 

PART OF WlCCZ's ANTENNA SYSTEM 
AN'I'ENNA SYSTEM 

As the photograph of part of the an­
Four wooden mast.<. two of them 75 feet high, the others about 

50 feet, support the five antennas. 

tenna system 'shows, the station is sur­
rounded by tall pine trees, so that it is not an 
easy matter to erect elaborate ll.ntennas. Various 
special types have been tried, but practically as 
good results have been secured from the simple 
structures in use at the present time. 

Four masts hold all the antennas. Two of them 
are 75 feet high, tlpaced about 140 feet apart. A 
7.'i-meter Zepp for the 3.5-mc. set is strung be­
tween them. A third mast is about 55 feet high, 
and the fourth somewhat lower. The masts are 
arranged so that it is possible t.o run the antennas 
either north and south or east and west. For 28 
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imveml rooms in the house (where separate re-
11eivers are installed) once the filament.s of the 
desired transmitter are turned on. Receivers 
include a Hammarlund Super-Pro, an RME-69, 
and an HRO, the latter being used in the station 
proper. 

Recent years have found most of WlCCZ's 
operating activities carried on with radioteleph­
ony, principally in the 14- and 28-mc. bands, 
although-as might be expected with such easy 
band-switching-the other two bands are by no 
means neglected. 
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Heterotone C. W. Telegraph Reception 
An Improvement Giving M.C.W. Advantages to Pure D.C. Signals 

By James J. Lamb* 

IN ALL the years since we have had c.w. sig­
nals to receive there has been little funda­
mental change in our method of reception. 

True enough, the recf>ivers have been improved. 
Selectivity has been increased, so that we can 
now do a pretty good Job of picking out the signal 
we want; stability has been furthered, both at the 
t,ransmitting end and in the receiver, i:;o that we 
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FZG. I-CONTRASTING THE FREQUENCY COM­
BINATIONS OBTAINED IN SIMPLE HETERODYNE 
RECEPTION (LEFT) AND IN HETEROTONE RE­
CEPTION (RIGHT). THE COMPLEX HETEROTONE 
OUTPUT NOT ONLY MAKES THE SIGNAL SOUND 

MORE PLEASING BUT ALSO INCREASES THE 
LOUDNESS 

can better hold the desired signal throughout a 
qso; but we still stick to heterodyne reception. 

Even with our most modem single-signal super­
hets we continue to use no more than a local beat 
oscillator to make c.w. telegraph signals intelli­
gible. In fact, by their very high selectivity these 
receivers have robbed us of something. They take 
out of less than originally perfect d.c. signals 
Rome, or even all, of the "tone" that we used to 
have in the nld clays when a little incidental 

~ Technical Editor. 
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modulation was not beyond the pale of govern­
ment regulations; not that all such ''character­
istic tone" was altogether euphonious or particu­
larly creditable to the owner of the transmitting 
station. But, nevertheless, something in the out­
put made these old-time signals easier to copy, 
made the other fellow's fist sound more profes­
sional and lessened the fatigue of long hours of 
traffic handling. 

In heterodyne reception of pure d.c. telegraph 
signals there is a monotony, an exasperating tire­
someness, about that piercing beat-note that 
makes old time operators wish for the good old 
days and makes those who haven't had modu­
lat.ed m.c.w. or i.c.w. experience wish they could 
do something besides change the beat-note just 
another single tone that drills a hole in the hear­
ing system. This fatigue and monotony from 
listening to a pure d.c. beat-note isn't all imagina­
tion, either. It's quite real and demonstrable by 
authentic scientific proof. We learned that back 
in 1929 and tried to do something about it. 

At that time, K. B. Warner (who is always 
starting us out on some technical chase to correct 
things that ought to be corrected in this game of 
ours) aroused us with some practical ham inter­
pretations of a few physiological and psycho­
logical gleanings from Dr. Harvey Fletcher's clas­
sic text, Speech and Hearing. 

In sum and substance, it appears that our 
hearing apparatus is not so simple. In addition 
to the binaural and other peculiar characteristics 
which have been given greater popular publicity 
in more recent times, it seems that we also possess 
disability to withstand overloading on a single­
frequency tone. Furthermore, the sensation of 
loudness is not only a function of the total energy 
in what excites our hearing system, but is also a 
function of the frequency make-up of the excita­
tion. Our hearing mechanism, while more or less 
frequency selective, is non-linear and has what 
might be called saturation limits. In other words, 
different sensitive elements in the pick-up system 
respond to different frequencies, but each can tram­
rnit only a Urnited amount of sensation to the head­
top central station. Each aural frequency-com­
munication line can handle only so much; and 
after a while it gets tired. Consequently, when we 
listen to a single-frequency c.w. beat-note we find 
that the monotone signal not only becomes a bore, 
but also becomes apparently weaker and weaker, 
1wf'n though the rN•eiver output may stay con­
stant. ·we once had the nxperience of listening to 
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a 1000-cycle tone for a protracted period of hours 
----and of seeming to hear nothing but 1000 cycles 
for two days afterward but of being unable to dis­
t,inguish when a 1000-cycle tone was sent our way. 
A "hole" had been drilled at 1000 cycles. That 
particular section in our aural frequency spectrum 
had temporarily worn out. It was an extreme case, 
of course; but to a lesser degree the same thing 
happens in much shorter periods of operation, as 
every experienced operator will testify. How 
many have had "ringing ears" after a DX 
contest? 

Well, to get back to what we tried to do about 
it in 1929: 

In those days, the standard receiver was a 
regenerative autodyne. R. B. Bourne, then lANA 
and still WIANA, was in it, too, Our idea was to 
frequency-modulate the oscillating autodyne 
detector and thereby "spray" a range of audio 
frequencies over the hearing system. Thus, we 
visualized, more than.a single group of elements 
would be excited-and both the monotony and 
the fatigue would be eliminated. Unfortunately, 
the result didn't fulfill the premise. In the first 
place, the regenerative detector insisted on pick­
ing up the audio-frequency of the tone-generator, 
which was driving the frequency-vibrating tun­
ing-condenser element, whether there was a 
radio signal coming in or not; and the signal 
didn't seem to be helped thereby. So we dropped 
it. 

Still later, in 1931, we had another idea. At that 
t.ime we were working with the various efforts 
which finally produced a single-signal receiver. 
In the National MB 30 tuned r.f. broadcast re­
ceiver, which was used as an i.f. amplifier follow­
ing the crystal filter, there was no beat oscillator 
for c.w. reception. Rather than hook up a hetero­
dyne oscillator, we tried a General Radio 1000-
cycle tuning fork oscillator as an audio-frequency 
modulator for one of the intermediate stages. 
The audio-frequency tone was applied to the 
screen-grid of an i.f. stage. It worked, but the 
resulting a.f. output on c.w. signals was nothing 
to arouse excitement. Later, we tried the same 
idea on an ultra-high frequency phone superhet 
of Ross Hull's. The idea there was to make possi­
ble reception of "unmodulated" c.w. telegraph 
signals from 56-mc. transmitters which were so 
unstable with frequency modulation as to pre­
clude possibility of conventional beatnote recep­
tion. That worked fairly well, too; but Ross didn't 
think the receiver was good enough for presenta­
tion. He went on to the super-infragenerator-­
and double-sideband amplitude modulation as an 
alternative to heterodyne single-sideband modu­
lation in superhet receivers again went on the 
shelf. 

In both these instances, it will be noted, the 
idea was tried in receivers which were without 
beat-note oscillators. Had we tried it then on a 
more or less conventional superhet w-ith a c.w. 
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beat oscillator we'd have had heterotone recep­
tion earlier. For that's all heterotone reception is: 
The application of audio-frequency modulation 
in an i.f. stage of a good superhet, preferably 
behind a s.s. crystal filter, with proper c.w. oscil­
lator injection in the second detector. It's called 
heterotone reception just to distinguish it from 
tone modulation (m.c.w.) and from simple hetero­
dyne reception. It's literally both. 

A graphical cont,rast between simple hetero­
dyne reception and heterotone reception is shown 

I.ET. 

la Xtal. ..,._._!~~~1~=;---r-= ~:-fo°A:f" 
filter and 
First Oet. 

f = 
TO MANUAL G.C, t8 TOA.V.C 

FIG. 2-CIRCUIT OF A TRANSFORMER-TYPE 
AUDIO OSCILLATOR FOR HETEROTONE 

MODULATION 
Ti-Push-pull input type audio transformer. 
C1--0.00Z.µfd. fixed condenser (paper). 
C:z-500.-µµfd. primary tuning condenser (t.,arious sizes 

should be tried until tone is between 500 and 1000 
c.p.s.). 

Ca-1• to 4-µfd. plate by.pass condenser (paper or elec­
trolytic}. 

C,-1. to 4-µ{d. screen-supply by-pass (may be unneces-
sary). 

Ct,--0.002,µfd. screen•grid r.f. by-pass. 
R1-IOO,OOO,ohm grid leak. 
R2-100,000-ohm plate-voltage dropping and filtering 

re..sistor. 
Ra-Audio load resistor (100,000,ohm or smaller). 
R4-20,000,ohm or smaller cathode resistor. 
SW1-Single,p0Ze toggle switch (audio ''On-Off"). 

by the eharts of Fig. 1. In heterodyne reception, 
as suggested by A, B and C, the character of the 
signal is unchanged until simultaneous rectifica­
t.ion with the c.w. oscillator current in the second 
detector occurs. With heterotone reception, how­
ever, the signal acquires a pair of sidebands in 
the i.f. amplifier and arrives at the second detec­
tor as a complex wave. Whereas heterodyne 
detection of the unmodulated signal results in a 
beat note of practically single frequency, as shown 
in C, the modulated signal combines with the 
local oscillator current in the second detector to 
give audio-frequency output having a complex 
combination of frequencies, as indicated in .F'. 
With the heterodyne oscillator frequency differ­
ent from the carrier and sideband frequencies 1Jf 
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the modulated signal, there are at least three 
principal beat-note components in addition to 
the double-sideband component resulting from 
i.f. modulation. 

The most striking effect of this change in the 
character of the signal is the apparent increase 
in loudness. This is partly the result of actually 
greater electrical output, of course, since the 
signal power arriving at the second detector is 
increased by the sidebands resulting from the i.f. 
modulation. With 100 per cent modulation by a 
single-frequency (sinusoidal) tone the side-band 
power increases the detector input 50 percent. 
Measurements demonstrate that the receiver 
audio-frequency output is increased by approxi­
mately this amount when tone modulation is 
applied in addition to the heterodyne. This 
would be expected to give no great increase in 
loudness sensation, however, on a strict energy 
ba,;is. It is t,he change in the character of the 
sound, rather than a simple energy increase, 
which accounts for the jump of several times in 
loudness which becomes apparent when listening 
eomparison is made between simple heterodyne 
reception and heterotone reception of the same 
pure d.c. signal. The explanation is that more of 
the sensitive elements in the hearing mechanism 
are excited by the complex sound than by the 
merely pure heterodyne beat note. 

An infinite variety of frequency combinations 
can be obtained simply by varying the tuning of 
the heterodyne oscillator, leaving the i.f. modu­
lation frequency fixed. Even relatively small 
chanµ;es in the beat oscillator frequency make 
apparently great changes in the- character of the 
complex sound. Likewise, a small difference be­
tween two signal frequencies gives much greater 

TO 1.F.T. 

- 250V. "t' 
(REC.EIVER 
B SUPPLY) 

FlG. 3-DOVBLE-TRIODE RESISTANC&CAPACI. 
T ANCE FEED-BACK AUDIO OSCILLATOR CIRCUIT 
L1-t25,millihenry r.f. choke (Bud "Magicore" No.1287 

or 1298). 
Ct--0.25•µ/d. paper condenser (vary to give desired tone). 
Cs--0.l•µfd. paper condensers. 
C~-10-µfd. electrolytic cathode by.pass. 
c,-.1- to 4-µfd. 400...,olt paper or electrolytic plate by-

pass (may be omitted). · 
C5--Usual i.f. screen-grid by-pass, 0.01, to 0.1,µfd. 
R1-50,000,ohm ½•watt plate resistors. 
R2, Rs-Total 500,000 ohms, approximately 250,000 ohms 

each (adjust for best oscillation). 
R4-750-ohm 1-watt cathode resistor. 
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,._..\. single-pole on .. off toggle stt'itch may be con• 
nected in the plus-ti lead. 

difference in the apparent pitch and character of 
the sounds than a simple variation in carrier 
beat-note would produce. This appears to he 
associated wit,h change in the "harmony" rela­
tionship of the component frequencies of the 
complex sound. For instance, in the case of the 

(Continu,d on page 71{) 

DIXIE JONES' 

OWLJUICE 
,...fHIS is the doggonedest world I ever saw. It 

looks like everthing in it has sumpn to pester 
it. Even lions and taggers, whitch ain't skeercd of 
nothin' or nobody, has some kinda creepers a 
crawlin' over 'em and a bitin' 'em when the dav's 
work is o'er and they've garnered a gnu and et it 
and have crawled into a veldt beneath a kopje 
beside a babbling safari and are tryin' to catr,h a 
few winks of shut-eye. There ain't nobody or 
nothin' barred from troubles. Flies has spiders, 
M.nd spiders has dirtdobbers, and dirtdobbers has 
jaybirds, and jaybirds has sparrerhawks, and 
sparrerhawks has farmer boys with muzzle load­
ers, and the latter has their paw and maw who 
beat on 'em off and on, and their paw and maw 
has flies, and so it goes. What the Army Amateur 
Radio System has is work, school and wimmcn. 
A ham can sponge off of his old man all of his life 
so far and do nothing but ham and git along fine, 
but let him join the AARS and keep a few skeds 
and then the first thing you know you miss him 
and look around for him and there he is away up 
in Indiana or some dang place outsidea my terri­
tory a workin' in a saw mill and you hafto charge 
him off. Or maybe he's goin' to school at home. If 
he is he ain't learnin' nothin' as he hams half of 
the night and gits his lessons by sorta skimmin' 
at 'em before breakfast, and if he passes any 
exams it's by the cuff method, but just let this 
b'llY join the AARS and brother he ain't got time 
to do nothin' but study. A hundred percent in 
'rithmetic and spellin' and all that stuff is the 
least he could make and not be plumb mortified. 
So he goes around with a book in his hand mum­
blin' tootums two is four and tootums three is six 
and he might as well be a BCL, or even a sheep­
herder, for all the good he does you. Or take, for 
instance, one of these here hams that hams ever 
night and wimmen ain't nothin' to him but a 
animated bundle of rags and a hank of hair and 
he don't pay 'em no mind, but right away after 
he joins the AARS he finds a squaw that shivvers 
his timbers and he puts in all of his spare time 
which is all of it hangin' around her shack and 
you couldn't raise him even if you had a Cali­
fornia kilowatt. It ain't right. 

W 41 R of the "Dixie S'luinch Owl" 

QST for 



The All-Around Radiation Characteristics of 
Horizontal Antennas 

Utilizing Directive Properties To Increase Transmission Effectiveness 

By George Grammer* 

T HE big unknown in the equation "Trans­
ruitter times X eqllil,ls Results" is the 

• antenna. The constant taking down and 
putting up of antennas emphasizes the point. 
Sadly, most of these changes are aimless; blind 
gropings inspired by the eternal hope that some­
thing new will "get out" better. We think they 
need not be. 

Simple antennas have certain properties which 
can be utilized to advantage provided we know 
what we want to do. It is impossible to predict 
exactly what any given t,ype of antenna will do 
when hung in a particular location, unfortunately. 
However, theoretical analysis is possible when 
certain as1mmptions are made; although these 
assumptions are never realized in practice, ex­
perience with several types of antennas in differ­
ent locations over the past year indicates that the 

• antenna performance checks quite closely, quali­
tatively, with the behavior predicted by theory. 
This article concerns itself only with simple hori­
zontal antennas, the kind the majority of ama­
teurs use either through choice or necessity. 

ANTENNA DIRECTIVITY 

No amateur who does any reading at all can 
have avoided being exposed to the plane dia­
grams purporting to show the directive proper­
ties of antennas of various lengths. A set of them 

FIG. I-ILLUSTRATING THE METHOD OF EV ALU, 
ATING FIELD STRENGTH AT A GIVEN ANGLE 

ABOVE THE HORIZONTAL 

illuminates the antenna chapter in the Handbook. 
Providing they are not taken too literally, such 
diagrams can be of value but (as is also pointed 
out in the Handbook) they merely represent a 
cross-section of a figure which is really a solid, 
symmetrical about the antenna wire. An easy way 

* Assistant Technical Editor. 
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to get a mental picture of the actual free-space 
directive pattern of any particular type of an­
tenna is to copy the plane diagram on a piece of 
cardboard, cut it out and mount on a length of 
stiff wire which represents the antenna axis. If 

1.6 t---fi'-+--'+--+-¼-l,-+-11--t--+---l 
0:: 
~ 1.4 t--ttr--t--++--,'1---J4--\L--.--l\--t--+---l 
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lC 1.2 t-11-f'i1,..-,if,-r,--+''-++--++-+-•'-+--l---l 

~ l,OHt+-sH-+-U--1--Ji-\-+-

5 o.81-f'-++-+-+-"1-+-+-+--11---i.­
q_ 
i::: 0.6Hfj'-tf--t-+-t-.J;,+-rl-+-'.-f~-I--I 
~ 
~ 0.4~r.b''--ir-W.~l-i-+-_.,L~'l:--'~--l 

o-~.,--~~---"----'--'-----'---'-~ 
10° 20° 30• 40• so• 60° 10• 80° so• 

VERTICAL ANGLE 

FIG. 2-EFFECT OF GROUND ON RADIATION AT 
VERTICAL ANGLES FOR FOUR ANTENNA 

HEIGHTS 

the wire is then twirled rapidly in the fingers a 
"motion picture" of the solid directive diagram 
readily can be seen. 

However, even this is of no great value except 
to form a mental image which will be of help in 
understanding what follows. No antenna works in 
free space. Amateur antennas, in particular, al­
ways hug the ground and the surrounding houses 
and flora pretty closely. Of these surroundings, 
the ground is the only item common to all loca­
tions, and is the only one that can be taken into 
account in a discussion of this kind. It should be 
realized, however, that the proximity of tin roofs, 
house wiring, downspouting, and similar obstruc­
tions in the field of the antenna can have a marked 
effect on its performance. 

. RADIATION IN THE VERTICAL PLANE 

With the solid directive pattern firmly in mind, 
let us suppose that the antenna is placed hori­
zontally over the earth. Neglecting for the mo­
ment the effect of the ground, this immediately 
cuts off the lower half of the pattern, since we are 
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concerned only with radiation in space. Now if we 
cut the solid pattern by a plane passing through 
the axis of the antenna at any random angle with 
respect to earth, the outline of the pattern on the 
plane '\\ill be the same plane diagram which we 
have already said must be handled with care. 
The idea is represented in Fig. 1, in which the 
large horizontal plane represents the earth and 
t,he line OA the line of the antenna wire. OABC is 
t,he cutting plane just mentioned, and on it is 
drawn the plane diagram, in this case represent­
ing one quadrant of a full-wave antenna diagram. 

(Only one quadrant need be considered, since the 
patterns arc always symmetrical, and what hap­
pens in one quadrant also happens in the other 
three.) As the plane OABC is rotated about the 
antenna as an axis, the plane diagram will de­
scribe the solid directive pattern. 

Most amateurs realize that energy radiated up­
wards from the earth is effective for long-distance 
communication. Suppose we wish to know the rel­
ative field strength at a distant point caused by 
radiation at some upward angle with respect to 
the earth's surface, Let us say that a straight line 
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from the distant point makes an angle DOA, Fig. 
l, with the line of the antenna. Along the line DO 
we erect a vertical plane and on it draw a line, 
EO, so that the angle EOD represents the upward 
angle of radiation in which we are interested. If 
then the plane OABC is rotated so that it passes 
through the line EO, the point X, where the line 
.EO intersects the plane diagram, gives the desired 
value of relative field strength, this being ex­
pressed as the length of a radial line running from 
0 to the outline of the diagram. If the vertical 
angle, EOD, is kept constant while the horizontal 
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angle, AOD, is ehanged through 90 degrees, a 
series of points can be obtained from which a 
directive diagram for the vertical ,mgle EOD can 
be plotted. It is important to note that the dia­
gram so obtained coincides with the plane dia­
gram only when the t•ertical angle is zero-an im­
possible case, since purely horizontal radiation is 
negligible at high frequencies. At horizontal 
angles close in to the line of the antenna, the 
relative field strength will depend upon the par­
ticular vertical angle considered, and if the right 
!'ertical angle is chosen the maximum radiation will 
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be along the line of the antenna. This is not hard to 
visualize, because if we imagine the plane OABC 
to he vertical and the line DU to coincide with AO, 
obviously the maximum J'('[ative lield strength 
will he obtained when the angle DOE is made 
such that OE cuts the plane diagram at its 
maximum point. Contrast this with the mis­
leading impression given by the unadorned 
plane diagrams, which would indicate that the 
radiation is always zero along the axis of the 
antenna. 

100 
90 
80 
70 
l,O 

50 

l:?40 

;i:30 
::i 
>­
Q: 20 

~ 
~ 
'1: 10 
'<: 9 
..... 8 
~ 7 
\!) 6 

~ s 
~4 
0) 

C:\ 3 

u:l 
(;: 2 

I 

'--
L-

I--~--~-

'-f 
i+ 

I 
I 
I 
I 
I 

1/ 

-H= ~ - L I- -...,v 1.:;;.; 
~ v ----

. 

1---"" 
---·-·····~ 

.._H=Jor'J/t.J 
,,.,, 

/ 

~ L- Free Si ace ,, 
'-· 

•. I 

C-- HAVE-WAVE ANTENNA 
L._ _________ RADIATION AT VERTICAL 

ANGLE 30° ABOVE HORIZON 

H=Ji 

I t 

"--

I--

20 

" 

L... 

c .• 

L ......• _L 

,.___ L... 

L... 

~ 

~ 

I 8 

16 

14 

12 ti 
100:-

8 
6 

4 

2'.3 
0~ 

20 
4 :!:; 

" 
8 

10~ 

12-!:; 

14~ 

16 

18 

zo 
o 10• 20• so• 40° so• 60° 10• so• so• 

HORIZONTAL ANGLE WITH RESPECT TO ANTeNNA WIRE 

IHWOND EFFECTS 

In making antenna calculations it is customary 
to assume tl;at the ground acts as t,hough it were a 
perfect conductor. Despite the known fact that 
the ground does no such thing at high frequencies, 
it appears from a number of published papers 
that, for horizontal antennas at least, the agree­
ment between observed results and theoretical 
predictions made on this basis is very close. The 
calculations culminating in the curves to be given 

(Continued on page 41) 

-·· 

~ 
~ 

-------
,..__ 

~ r.>-f/=~ ' j;;;;:;.;a- --- ~ '\ 
i_.- .. - " \ 

H=for7f,?.' .. ,\ ,, .. 
,,~ ,!. 

'\' ,, >-Free!; oaa \ 

I 
I 

I 

--1L-
I 

t± ~----
FULL WAVE ANTENNA 
RADIATION AT VERTICAL 
ANGLE 30° ABOVE HORIZON I 

I 
I 
I H=A. I 
I 

~--

-~-

--·-

\ 
I 

--
---- ~ 

------ I--

. 

-

20 

18 

16 

14 

2,,, I 
.::, 

1oci: 
8 

6 

----- ~-~ 

4 

:z~ 
o::{ 
20 
4~ 

-----i.----
... 

~ 

6 

8 

10~ 

12.~ 

14~ 

16 

18 

I 20 
o 10° 20• 30• 40• so• <,o• 10• so• 90• 

\l J 
HORIZONTAL ANGLE WITH RESPECT TO ANTENNA WIRE 

20 1

~
8IF==t==i;;3:S,~===E==t==t==3==~==:L

20 

s so~ 1s "' I ..., I I 

100 

ro 
70 
,&O - -ri=:=_11;;90~,l 

['\. 

' 
I I 

\H=4or:'\:,i!V -~ 16 10:cr::±:::t::js ...... ;;j1~ '\.~=t=:t=::=1;;::;;1=:j:::::::j.16 
14 I'> :~~'.1'-:J.or¾). \ H= ~ ·--; II=, or¾~ 14 

12,,, ~ 40~ - · Y· f\~V f.o.l ~ ····HZ~ 

l2 40 10.::! ' ' - f I, ------~-1----rl0 ct -. 30 Q; ..., 30 , If--..--

1--
I\. \ J,,,. .,., --,, 
'H•l I, ,,, 

50 

~-L-. 
., 

~ 8 :,.. I \ I \ 8 
6 ll: ' / \ 

hi/ i/ ' / 
~ 20 ~ 20 \ 1 

-.,; 4 fl) !:: 
1
k-Free Space , t 

:!: -.r ~ I I 

~ ig ~ ~ i •g1:::..·'.::':t==t=::t::=t=::t:JE
1.tJ:1~1~~32-=1P2:::.:t{_ 

~ ~ ! ~ ~ ; 1-'f~·-----4---1---1--+-...... f.J,'--+--+--,tt--; 

~: 6 ~ !1 I 

I ·'-
I 

,.,_Free~ I 
I I 

.' I I 

.... I---

I 

I . 
7' 

I ----

1-- 6 

4 

2 ~ 

1--
0 ~ 
2 ~ 
4 Q 

6 
~ 4 ~ 4 I ~o WAVE ANTENNA 1---'-----1---111-.....;.. 
!ct: S "> OJ) 1 RADIATION AT I o, 
li5 3 to_~ (:) 3 r VERTICAL ANGLE 30•1--~:-+--+--1----,IO ::i 

-+- 3/z -WAVE ANTENNA 

4--- AT VERTICAL 
8 

~ 12~ ilf I ABOVE HORIZON 12•!:: 
ii:l2 14 (.:2 14~ 

ANGLE 30" ABOVE 

! HORIZ:ON 

t ~ H=l I H=~ 
I 
I 

16 

18 

I 

18 ·~ 

o 10° 20• 30• 40• so• 60° 10• so• 90• 
20 1

o 10• 20• ao• 40• so• 60• 10• so• 90• 
20 

It 
HORIZONTAL ANGLE WITH RESPECT TO ANTENNA WIRE HORIZONTAL ANGLE WITH RESPECT TO ANTENNA WIRE 

FIGS. 11-14, INC.-IJIRECTIVITY CHARTS FOR RADIATION AT 30 DEGREES 

22 QST for 



Amateur Applications of the "Magic Eye'.' 
Using the 6E5 in Transmitter Adjustments, as a Modulation Meter, and as a 

Visual Tuning Indicator 

In Two Parts-Part II* 

By L. C. Waller,** W2BRO 

T HE use of the 6E5 as a "balance" indi­
cator in a simple vacuum-tube voltmeter 
circuit was described in the October issue 

of QST, in Part I of this article. Many practical 
applications were discussed, and it was shown that 
such an instrument probably ranks next to a 
cathode-ray oscilloscope as regards its usefulness 
in the amateur station. 

Before further applications are taken up, it 
seems worthwhile to describe again, very briefly, 
the manner in which either d.c. or peak a.c. volt­
ages are measured with the v.t. voltmeter. The 
following procedure refers to :Fig. 4 in Part I. 

(1) Test prods A and Bare shorted together. 
12) Slide-back potentiometer R7 is rnoved to 

the plus end of its range, so that d.c. voltmeter V 
reads zero. 

(3) The "zero-set" potentiometer (Rs) is 

FIG. 8-'fHE V.T. VOLTMETER AS A NEU-
TRALIZING METER 

adjusted so that the pattern on the fluorescent 
screen of the 6E5 is closed to a dark, narrow line. 
This is the "ze!'o" position of the pattern. 

(4) The d.c. or a.c voltage to be measured is 
applied across test prods A and B (plus voltage to 
11 in the ease of d.c.). The application of this 
voltage causes the 6E5 pattern to "flip" open, 
either partly or all the way, depending on the 
value of the unknown voltage. 

(5) :::Hide-back control R7 is now slowly moved 
toward its --.. B end until the pattern on the 6E5 
again closes to its hair-line or "zero" posit.ion. At 
this point the voltmeter r will read the value 
(d.c. or peak a.c.) of the applied voltage. The por-

* Part l, October, 1936, QST. 
** RCA Radiotron Division, l{CA l\fanufact,uring Uo., 

Harrison, N.J. 
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Uon of the voltage across R,, read by Y, has been 
a<l,iustedjust to cancel the unknown voltage across 
AB. While this procedure may sound a little com­
plex, it can actually be followed in far less time 
than it takes to tell. 

'l"RANSMITTER ADJUSTMENTS 

The v.t. voltmeter has a number of valuable 
applications in the adjustment of transmitters. 
It may be used as an ultra-sensitive neutralizin12: 
indicator, as shown in :Fig. 8. 'rhe test prods are 
placed across the plate tank coil (the plate voltage 
being off, of course) so that the r.f. voltage getting 
through from the driver stage can be measured. 
The actual value of the voltage is not of interest, 
as long as the neutralizing condensers can be 
ad.iusted so that the r.f. across the amplifier tank 
circuit is at a minimum. Perfect neutralization 
usually will not be obtained, in partially shielded 
or unshielded stages, but at least the point of best 
possible neutralization can be determined for a 
given case. Prod B does not have a high imped­
ance to ground at radio frequencies, while prod A 
has appreciable impedance. For this reason, B is 
placed at the center of the plate coil, in a push-pull 
circuit, and prod A is placed at first one end and 
then the other. Minimum r.f. voltage is sought for 
each half of the coil. In single-ended stages, B 
is put at the ground or low-r.f. end of the coil, 
and A at the plate or "hot" end. 

When one is experimenting with the constants 
of a TNT oscillator (such as portable 5-meter rig) 
or of a crystal oscillator stage, in an effort to 
determine the conditions for maximum r.f. out-

A B 
FIG. 9-THE V.T. VOLTMETER AS A NEGATIVE-

PEAK OVERMODULATION INDICATOR 

put, the v.t. voltmeter can readily be used, with 
t.he aid of a small pick-up coil, as an r.f. output 
meter. The pick-up coil is coupled at a suitable 
Ji:ced distance from the plate tank of the r.f. stage, 
and the r.f. voltage across it measured as changes 
are made in the circuit. 
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E'IELD-STRENGTH MEASUREMENTS peaks are doing. It is the negative peaks which 
Although the writer has not tried the following cause the most trouble, when they reach the car­

idea, it seems that the v.t. voltmeter is sensitive rier cut-off point, because of the resultant f!at­
Pnough to be used as a r.f. field strength indicator, tened modulation envelope with its plentiful high­
if a power supply for it can be found some dis- frequency harmonics. 
tance from the transmitting antenna 
( a battery supply is feasible, because MODULATED CLASS c AMR 

the v.k voltmeter can be modified to : 
work from a 200-volt source, where - : 
r.f. voltages of the order of 1 to 10 ' 
volts are to be measured). A short, 

500,000.a 
R, 

Twisted Pair 

portable, receiving aerial, or rod, can _x __ ~~ elf 
or without a ground, whichever .<tadulator ln.u att~~ 

.... 
proves best, and the r.f. voltage de- + t 
veloped across the tuned circuit 
measured. It seems probable that 
such a set-up could be used at a con- +s . 
siderable distance from the trans- FIG. 10-ANOTHER APPLICATION OF THE 6E5 
mitting antenna and still develop a volt or two for IN A NEGATIVE-PEAK OVERMODULATION 
· d' t·· . t t INDICATOR m 1ca ·mg purposes, as transnnt er or an enna C-il.05 to o.s µfd. Use value to gi<•e desired time lag. 
changes are made. The stronger the radiation, the Larger •·alues give slower action of 6ES pattern. 

more _r.f. voltage the v.t. voltmeter will show. 

MODULATION METER 

As a- modulation meter, the v.t. voltmeter will 
measure the percentage of modulation with good 
accuracy, provided modulation is symmetrical 
and the carrier is not subject to too much shift 
on modulation. A small pick-up coil (untuned) is 
loosely coupled at a suitable fixed distance from 
the plate tank coil, and the unmodulated carrier 
voltage measured. A steady a.f. signal is then 
applied to the modulator until the measured r.f. 
voltage is just twice its unmodulated value; this 
point corresponds quite closely to 100 percent 
modulation, as regards the positive modulation 
peaks. It does not take care of negative modulation 
peaks, lop-sided a.f. waves, or of excessive carrier 
shift. If the pick-up coil is coupled so that the 
unmodulated r.f. voltage is, say, 100 volts, then a 
reading of 180 volts under modulation would indi­
cate a modulation percentage of 80. R1 is the only 
control that need be adjusted on the v.t. volt­
meter, assuming that the "zero" point was cor­
rectly set at the beginning. If desired, the instru­
ment can be placed at the receiving position, 
more or less permanently, and connected to the 
transmitter by means of ordinary twisted lamp 
cord, with a pick-up coil at each end. 

As an overmodulation indicator, potentiometer 
R1 is adjusted just to cancel the unmodulated car­
rier voltage, picked up as described above, and the 
voltmeter (V) reading noted. Ih is then set so that 
V reads about 95 percent higher. This over-biases 
the 6E5 and over-closes the pattern. Then, under 
modulation, when the eye begins to "kick" open 
slightly, the positive carrier peaks are just be­
ginning to exceed the 95% modulation point. The 
only catch with this arrangement fa that, like all 
positive peak indicators, the v.t. voltmeter does 
not tell the ovcmtor what his negative modulation 
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Another arrangement of the v.t. voltmeter is 
possible, however, so that the negative modula­
tion peaks can be indicated. In this case, a few 
minor changes in the v.t. voltmeter circuit of FiJ!:. 
4 1 .. Part I) are necessary. Condensers C1 and C4 
should be disconnected (one terminal is ade­
quate), and C'2 should be changed to 100 µµfd. 
The pattern of the 6E5 is then adjusted to its zero 
setting, or preferably to a slightly over-closed 
position, with the r.f. pick-up coil connected but 
with the carrier off. The carrier is next turned on, 
unmodulated, this causing the "eye" to open 
fully. Then, as modulation is applied and the per­
centage increased, the pattern will have two 
slightly-fluorescent triangular sectors, of lighter 
hue than the rest of the screen. The border lines 
of the normal shadow sector will still be plainly 
visible. When the two lightly shaded triangles 
approach each other, at the center of the screen, 
the negative modulation peaks of the carrier are 
approaching the cut-off, or zero r.f. point. This is 
tme because the pattern was originally adjusted 
to the zero line under the condition of no carrier. 
The lightly-shaded triangular screen sectors have 
less brilliance than the rest of the pattern because 
they receive excitation only on the negative a.f. 
peaks. This effect can better be understood by 
reference to Fig. 9. Fig. 9-A shows that the nega­
tive modulation peaks are not reaching carrier 
cut-off, while in Fig. 9-B the pattern shows over­
modulation. The bright line where the two tri­
angular sectors merge (Fig. 9-BJ is the indication 
of this condition. 

A. SIMPLE NEGATIVE-PEAK OVERMODULATION 
INDICATOR 

Another application of the 6E5, entirely 
different from that of the v.t. voltmeter., is shown 
in Fig. 10. Here the fiE5 is used in conjunction 
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with a half-wave vacuum-tube rectifier. The 
circuit is almost self-explanatory. When the a.c. 
modulating voltage at point "x" swings positive, 
t,he 879 does not pass current because its filament 
is plus with respect to its plate. When the a.c. 
voltage swings negative at point "x", the 879 still 
fails to pass current until the negative a.f. peak 

CATHODE-BIASED 
0EiECTO;!_ 

L 

FIG.11-THE 6ES ALSO CAN BE USED AS A VISUAL 
'TTJNING INDICATOR IN SETS NOT HAVING 

A.V.C. OR A DIODE DETECTOR 
The ueye" •works "backu1ards" in this case. 

,>c,:ceeds the d.c. plate voltage of the Class-0 
amplifier. When this occurs, the instantaneous 
voltage at point "x'' is negative with respect to 
ground, the 879 passes current through the load 
resistor R1, and the voltage drop thus produced 
across R1 biases the grid of the 6E5 negatively. 
The pattern, therefore, "kicks" shut whenever 
the negative a.f. peaks are great enough to cause 
carrier cut-off. As long as the pattern remains 
open, there can be no overmodulation on negative 
a.f. peaks, and no carrier cut-off. Inasmuch as a 
negative peak modulating voltage of 1007 volts 
(assuming that the Class-G tube is operating with 

t.ype of overmodulat.ion indicator is much to he 
preferred to the positive-peak indicating type, for 
reasons already mentioned. 

This arrangement is not an original one, inas­
much as a similar circuit using a d.c. milliam­
meter in series with the diode resistor has been 
published before. The idea of using the fiE5 in 
place of the d.c. meter, as an indicating medium, 
was suggested by WSHLM. 

USE OF THE 6E5 IN NON-.A..v.c. RECEIVERS 

The normal application of the versatile tiE5 
as a visual tuning indicator in receivers may be of 
interest to some amateurs. As is well known. the 
1lE5 is ordinarily used in receivers employing auto­
matic volume control with a diode detector. The 
control voltage for the uE5 grid is ordinarily ob­
tained from a suitable point in the a.v.c. or diode 
detector circuit. It is not so well known, however, 
that the "magic eye" can also be used in a receiver 
having neither a.v.c. nor a diode detector. The 
alternative arrangement is suitable for t.r.f. ur 
superheterodyne receivers using a cathode­
resistor-biased detector, as shown in Fig. 11. 

With reference to this circuit, potentiometer R2 

is set at the end next to the detector cathode. 
This places a positive voltage (equal to the de­
tector's no-signal bias) on the 6E5 grid and opens 
t-hc pattern. Cathode resistor Rt is next set Just to 
close the pattern to a narrow, dark line, this being 
accomplished when the bias across R1 exceeds the 
bias across Rs by about 7 volts. Now, if an r.f. 
~ignal is tuned in, the plate current of the detector 
rises slightly, the voltage drop across R3 increases, 
and the "eye" will open slightly. At the point of 
resonance, where the receiver is accurately tuned, 

a 1000-volt supply) 
is adequate to cause 
complete elosure of 
the 6E5 pattern, it is 
apparent that this 
device is exceedingly 
sensitive to the slight­
est overmodulation. 
The sensitivity can 
he controlled by 
means of potentiom­
eter R1, which ap­
plies as great a por­
tion of the excess 
modulating voltage 
to the 6E5 grid as 
may be desired. For 
example, an over­
modulation of 14 

TYPE55oR85 
the pattern will have 
opened to a maxi­
mum. Detuning the 
set causes it to close 
again. Thus, the 6E5 
acts all a vi::mal tun­
ing indicator, but 
operates exactly back­
wards with respect to 
its normal movement 
in an a. v.c. receiver, 
where the control 
voltage is negative 
instead of positive. 
This backward oper­
nt.ion, however, is not 
objectionable-the 
bigger the shadow, 

I.F 

'-WWV-.-'Al'#r---'+-1---+-+--.-To 6F5fathode 
----+---+---,---10 6ES6nd 

lb 6E.5 lor9"t 
·-B -+-+-v.,'WV>l\-!-W<MNWWW-1----+B 

~-n-----4-----<f----

FIG. 12-ClRCUIT SHOWING ONE METHOD OF OB­
TAINING NEGATIVE CONTROL VOLTAGE FOR THE 

6R5 
..\ high-resistance bleeder (R3. R4) is connected across the 

diode load resistor R1. 

t.l;ie better the tuning. 
volts will cause complete closure of the "eye," 
even if R1 is set in the middle of its range. 

The size of condenser C controls the speed with 
which the pattern reopens after an excessive 
modulation peak has passed. That is, although 
the pattern will shut quickly, it can be made to 
reopen slowly, to assist in the observation. This 

If a strong signal develops so much voltage 
across R3 that the pattern opens fully, and ceases 
to give an accurate indication, it is advisable to 
move the arm of R2 towards i,hc grow1d end. R 1 

must also be readjusted, in this case, with no sig­
nal applied, so that the pattern will again be at 
its zero or closed position under no-signal 
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,·onditions. There are undoubtedly many receiv­
ns, amateur and otherwise, which can rasily hP 
,•quipped with this type of visual tuning circuit; 
no extra plate-voltage i;upply is needed for the 
f\E5, the power supply of the receiver being quite 
imitable. 

.[n most cases, the 6E5 is used in receivers hav­
ing a. v.c. and a diode detector. Fig. 12 shows a 
typical diode-detector and a.v.c. circuit. The 
d..c. control voltage developed across R1 (the 
diode load resistor) may, on a very strong signal, 
be too large for optimum operation of the 6E5, 
because only 7 or 8 volts of bias are required to 
elose the pattern completely. If the receiver has 
i:•,msiderable r.f. or i.f. gain, and if it is tuned to a 
very strong signal, the control voltage will almost 
invariably exceed -8 volts. 'fhus, the pattern will 
over-close and will not accurately indicate the 
correct tuning. To avoid this condition,. it is 
advisable to connect a high-resistance bleeder 
(R3, R4). across R1 and then tap in the grid lead 
from the 6E5 at a ~uitable voltage point. 

The resistors Ra and R4 should have, in most 
eases, a total resistance of about 4 to 6 megohms, 
so that they will not cause undue loading of R1. 
In addition, Jl3 and R4 should be so proportioned 
that on the strongest signal the effective control 
voltage across R4 willfust close, but not overclose, 
the pattern. This means, of course, that the "flye" 
may close only a little on weak signals. 

In certain receivers where 11 special i.f. stage 
and a separate diode are used for the a.v.c. sys­
tem, the 6E5 can be operated from the detector 
diode with better results. The reason is that the 
range of carrier voltage applied to the second 
detector diode is greatly reduced by the action 
of the a.v.c. system. Such sets have a fairly 
"flat" a.v.c. characteristic. 

Regardless of the manner in which the 6E5 is 
used as a visual tuning indicator, it can also be 
utilized as an "S" meter, or carrier strength indi­
eator, at the same time. That is, with the r.f. 
gain control at any fixed position, any variation 
in strength between different carriers will be indi­
cated quantitatively by the amount of pattern 
movement. For c.w. telegraph indications., the 
transmitting operator should hold his key down 
for a short interval. The pattern will also show 
either positive or negative carrier shift of a 'phone 
carrier under modulation. 

RESISTANCE AND CAPACITANCE MEASUREMENTS 

In addition to the uses of the v.t. voltmeter 
which have been described, it also has a number 
of other applications. Among these are measure­
ment of unknown resistance and capacitance. The 
circuit arrangements for these measurements are 
given in Fig. 13. In both cases it is necessary to 
have a resistor of known calibration for Rk. In 
making resistance measurements, the correspond­
ing input terminals of the voltmeter are first 
eonnected to A and Band R7 ill adjusted until the 
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eye Just. closps. ThP voltage then read is E,. 
Prod A b thrn transferred to :l' arnl E. i,; t!imi-

--\ 
i~: i I t-------<>-+-+-B 

•-~--f.__ __ (1......._"_R_K_(_K._no_w_n_'.) __ 
0
,._t~_ A' 

~--.-------0--..-A 
:fRx (unknown} Ex 

A 

Cx (llnknown) Ee 
,_ ____ __,,.__,.__ B 

E~ 
___ ,__ _ _,_..,_ _____ .,__ ----A' 

B 
FIG. 13-CIRCVIT ARRANGEMENTS FOR RESIST­
ANCE MEASUREMENT (A) AND CAPACITANCE 
MEASUREMENT (B) USING THE V.T. VOLTMETER 

Ri-1000,ohm 25,watt adjustable resistor across power 
line, tap set at 10 volts or so. 

Rk-Calibrated adjustable resistor or kno«•n fixed re­
sistors. For convenience in resistance measure­
ments its value may range from 10 times to I !10 
the estimated 1.1alue of the unkno«.in resistarice. 
For direct-reading capacitance measurements, as 
described in ~he text, the resistance range may be 
from a few hundred ohms for capacitances of 
s.1.!t:eral micro farads to 10 megohms and higher for 
capacitances below 0,0002 µfd. (less than 200 
µµfd.) This method is for a.c. condensers only 
(mica, paper, and similar types). It should not be 
used •with electrolytic condensers. 

larly measured, with R, left at the same setting. 
Then., ·· 

.R. = ~ ... 
lh Ek 

and 

If Rk is adjusted until E~=Ek, then R,=.Uk, 
Resistance values are all in ohms and voltage 

values in volts, of course. 
To measure unknown capacitance, the circuit 

of Fig. 13-B is used. The a.c. voltage E, across the 
condenser and the voltage E, across the known 
resistor are measured with the voltmeter. 
Then 

where X, is the reactance of the condenser in 
ohms and Rk is the msistance of the c•.alibrated 
resistor. 

1,000,000 
2·;rfCµ/d• 

<: Continu,d on page ,,8) 
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•• What the League Is Doing • 
League Activities, Washington Notes, Board Actions-For Your Information 

Changes 
in Regs 

In the last paragraph of F.C.C. 
Rule 30a, there is a list of ten 
cities, commencing with Albu­
querque, where the Class A amateur 

examination has been available twice a year but 
never the Class B. The League having pointed 
out that the Class B examination could be given 
at the same time without additional expense or 
inconvenience to the government, the Commis­
sion so modified its rule on September 22nd, but 
without changing in any way the regions in which 
an applicant may still be eligible for Class C. The 
modified rule reads as follows: 

(a) Examining cities-Examinations for all classes of 
radio opera.tor licenses will be given frequently at Washing­
ton, D. C., and the District offices of the Cum111ission in ac­
eordance with announced schedules. 

(1) Such examinations will be held quarterly at: 
Cincinnati. 0. Pittshurgh, Pa. 
Cleveland, 0. St. Louis, Mo. 
Columbus, 0. Ran Antonio, Tex. 
Des Moines, Ia. Schenectady, N. Y. 
Nashville, Tenn. Winston-Salem, N. C. 
Oklahoma City. Okla. 

(2) Examinations will be held not more than t\\1ce 
annually at: 

Albuquerque, N. M. 
Billings, Mont. 
Bismarck. N. Dak. 
Boise, Idaho 
Butte, Mont. 

.facksonville, Fla. 
Little Rock, Ark. 
Phoenix, Ariz. 
Salt Lake City, Utah 
Spokane, Wash. 

Understand that at the cities listed in Rule 
:!0a (2), the Class B examination is now available 
ou examination days as well as the Class A exami­
nation, but one is ·not obliged to appear for per­
Honal examination simply because one lives within 
125 miles of one of the cities named in this para­
graph. 

In Rule 404, the paragraph about Class C, the 
second sentence was amended to read as follows: 

" ••• Applicants for Class C privileges must reside more 
than 125 miles airline from the nearest office of the Com­
mission and the nearest point named in Rule 30-a (1), or in 
a camp." etc. (Remainder unchanged.) 

On the same date a change was made in Rule 
384a to change the bands of frequencies on which 
the "N" prefix may be used, under proper author­
ization, to read:" .•. 1715-2000 kilocycles, ::1500-
4000 kilocycles, 56,000-60,000 kilocycles and 
400,000-401,000 kilocycles." 

Our editorial staff has been 
New A.R.R.L intensely occupied for many 
Publications weeks past with the building 

of apparatus and the writing 
of material for the new 1937 edition of The Radio 
Amateur'.~ Handbook. A great mn,ny new pieces 
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of apparatus, particularly, of course, transmitters 
and receivers, have been constructed and tested 
and are described in the new edition. The book 
is now ready and is announced elsewhere in thiB 
issue. It is even bigger than the last previous 
edition, handsomer, and we hope 'l'l,fil be found 
even more helpful to readers. 

We amateurs have long needed a map especially 
designed to meet our particular problems and 
bringing conveniently to our view the particular 
Hurts of geographical data which we need in our 
work. No such map has existed, so for the past 
year and a half A.R.R.L. headquarters has been 
at work on its design. To our specifications, Rand­
McNally, the well-known map makers, have laid 
out a map making use of a modified azimuthal 
equidistant projection which make it possible to 
bring on to one sheet of paper a large assembly of 
useful geographical data for the amateur. Dis­
t,ances from the United States may be scaled with 
satisfactory accuracy and approximate determi­
nations of bearing made. Hams, of course, know 
countries more in terms of their prefixes than 
their geographical names, and the A.R.R.L. map 
will enable t,he ready spotting of a country in 
terms of its prefix. WAC zones and time divisions 
will be shown with complete accuracy, the 
I.A.R.U. standard list of recognized countries, 
etc. The job is handsomely done in seven colors 
on fine paper. A great effort has been made to 
bring into it the peculiar qualities that working 
amateurs require in a map. We trust that it fills 
the answer to that long-felt need. Its availability 
is announced elsewhere in this issue. 

Miss Ursula M. Chamberlain, since 
Staff 1925 the assistant advertising manager 
Notes of A.R.R.L. publications, has gone 

and left us-for the particular purpose 
of becoming Mrs. Maurice C. Huerstel. More­
over, she will hereafter have to live in Bridgeport, 

which is an awful come­
down. UMC bas been an 
essential part of our Ad­
vertising Department 
for over eleven years. 
Whereas our members 
have known her only 
through their patronage 
of the Ham-Ad depart­
ment, over which she 
presided, hers has been a 
familiar name in radio 

(f!ontinm:d un page 5tJ) 
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Plain Talk About Rhombic Antennas ,. 
The Story of Some Experiences with Haywire Diamonds 

By Ross A. Hull,* and C. C. Rodimon, ** WISZ 

FOUR years ago, shortly after Bruce an­
nounced the development of the rhombic 
antenna, we put up an experimental antenna 

of this type with the idea of working Asia. As we 
see it now, everything was wrong with the project 
except the antenna itself. We had picked the wrong 
time and the wrong place. Asia simply wasn't 
willing. There were no signals. As a result of that 
experience our interest in the general subject of 
directive antennas fell off to a mere nothing­
and stayed there. 

Then, in 1934 we stuck up a directive array 
for the 60-mc. band and found, much to our as­
tonishment, that nice fat signals could be had 
with it from stations a hundred miles away at 
times when the signals were actually inaudible on 
a normal half-wave antenna. This experience gave 

Sides ead, 
2.oa" lon9 

!/eiqhts dove 9ro1md 
v.m; between 2o'ond as' 

since, we have had a pronounced leaning toward 
directive antennas. We have used them whenever 
circumstances permitted and we have looked 
longingly at every tree, roof, and chimney within 
a half mile, mulling over all the possibilities. 

One big problem with any array is to decide in 
what direction to shoot it. This difficulty was 
solved recently upon hearing that Brother A. G. 
Hull in Sydney, Australia, had grabbed off a li­
cense and was on the air. The other big problem, 
to which we have never found a ready solution, 
is to decide just how big an array is needed to give 
worth-while gain. It is one thing, we have discov­
ered, to wade through the many technical treat­
ments of directive antennas, visualizing a great 
stretch of flat, swampy ground with the various 
wires strung up in the blue over it. Gains can be 

computed so readily 
t,hen, and it is not at all 
difficult to think in terms 
of the R point gain per 
hundred feet of wire. It 
is a horse of a different 
color to stand out on the 
only available piece of 
ground---sloping, bumpy, 
chuck full of trees, 
smeared with buildings, 
poles, wires and miscel­
laneous junk---and then 
to wonder what might 
happen to this textbook 
antenna under those 
circumstances. 

FIG. 1-THE LAYOUT AT WlJPE SHOWING THE NEW 31/4,WAVE 
RHOMBIC ANTENNA 

Anyway, we got out 
the compass and a meas­
uring tape and made a 
crude plan showing all 
the chimneys and trees 
of the surrounding ter­
ritory. On this we super­
imposed models of all 
the antennas we could 
think of. Study of the 
layout of the many 
trees around the place 
revealed chiefly that the 

The original rhombic antenna discussed in the text was suspe!lded bet•ween the 
chimney and cherry tree T4. Its dimensions were e.xactly those used for the WISZ rig 
shown in Fig. 2. The antenna shown does not actually have the clean lines and sym­
metrical shape indicated. The u.•ire wanners irregularly through T11 T2., Ta, T,15, and T5. 
Also, the height varies between 20 and 35 feet. The shaded areas Plt, 2 and 3 are dense 
patches of poison ivy-.'!ihown in practice to be important factors in antenna construe .. 
tion and adjustment. The rope between the 40-foot pole and T1 allows small changes 
in the setting of the antenna. Ts is the stump of a 40-foot tree which the authors re, 
moved by throwing a rope over it, then swaying it at its resonant frequency. 

The antenna works. . 

us a big jolt because the apparent gain was out 
of all proportion to normal expectations. We 
became heavy beam..:backers overnight. Ever 

* Associate Editor. 
*"' Managing Editor. 

guys who planted them 
had very little knowledge of directive antennas 
and still less consideration for the possible needs 
of future radio amateurs. The outcome, anyway, 
was a decision to string up a rhombic antenna of 
such dimensions that the transplanting of a few 
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maples would be unnecessary. 
The presence of several choice 
.50-foot trees in the wrong 
places dictated that the wire 
would have to be threaded 
through two of them and 
wrapped around another but, 
we thought, that very circum­
stance would at least permit us 
to discover what does happen 
when such departures from the 
ideal are made. 

A D A 

We shall skip now a hectic 
day of scrambling over slate 
roofs; climbing trees; thread­
ing wires through branches; 
getting smeared in poison ivy; 
unscrambling wires and ropes 
tangled in tree tops. These 
matters were important enough FIG.s1a1it~'?r o1?./4'il§:AM:gf~ffilJlf::'J.i?>ltlJJ.tEEJ?~J..i"tATE 
at the time but, like most ex- HAYWIRE DIAMOND 
periences of the kind, faded 
into insignificance once the 
whole procedure was shown to 
be justified. And this particular 
procedure was justified. The 

The losses and gains ind. icated are R points measured on the a.<•.c. meter oian 
HRO receiver. The comparison antenna was a conventional half-t.vave a air 
1.vith a 75.,ohm transmission line. The figures given are averages of several un­
dred measurements made over a period of two weeks. Though this diagram 
represents the performance of the antenna shown in Fig. 1 it differs only in minor 
,·espects from that obtained with the WISZ antenna. 

antenna, from the very word go, functioned in a 
manner which we should have believed quite 
impossible. 

The gadget we ended up with had the general 
shape of a diamond with sides 144 feet (approxi-

mately 2\i wavelengths) long. The wire was 
about 30 feet above ground most of the way with 
a couple uf excursions down to about 20 feet. 
The far end, strung up in the cherry tree T4 of 
Fig. 1, was terminated with several pieces of 

Sides 144' /on9 

FIG. 2-A BIRD'S-EYE VIEW OF THE WISZ DIAMOND 
The clear $paces on this diagram indicate dense underbrush, brambles and a 

forest of second-growth trees. The antenna itself is 40 feet high at the station end 
and approximately 60 feet at the other points of suspension. The location of the 
trees used for support allows slight changes in the direction of the antenna but 
any change is, of course, a half-day's Job. The antenna is ordinarily operated 
without any terminating resistor. ,.I'he comparison antenna consists of two phased 
vertical half•<vaves mounted on the telephone pole. 
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"Ohmspun" (a non-inductive 
resistance element manufac­
tured by the States Company, 
in Hartford) totalling 700 ohms 
(d.c.). An ordinary 6-inch 
feeder with 14-gauge wire was 
attached to the station end of 
the antenna and draped over 
the ridge, down the wall and 
through the window and a 
couple of doors to the trans­
mitter. A double-pole double­
throw relay served to switch · 
the antenna to feeders running 
into another room where the 
receiver and operating controls 
are located. 

First tests were made in re­
ception-t,he diamond being 
thrown on to the receiver with 
tt double-pole double-throw 
switch in place of one of the 
various normal receiving an­
tennas previously used. Gains 
or losses were measured with 
foe "S" meter on an HRO and 
all references made to R's are, 
therefore, in terms of divisions 
on the "S" meter dial. Stray 
pickup from the wrong an-
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Seventh A.R.R.L. Sweepstakes Contest 
40 hours of fun! Nov. 14th-15th, 21st-22nd. 'Phone or C.W. Any Ham Band(s) 

Two week-ends of opportunity to WAS in National All-Section l QSO Party W, VE, K, KA, CM, 
VO Hams Invited to Vie for Certificates 

Awards: To the C.W. Leader ••• to the 'Phone Leader. In each Section ••• in each Club. 
Gavel Trophy to Winning Club! 

Develops snappy accurate operators. Tests Stations. Proves Operating Supremacy in each 
Section! 

By F. E. Handy* 

T HE "SS." ! Again we present one of the out­
standing annual operating events of the 
year. Any licensed ham can enter. 'Phone 

haws will compete with other 'phone hams. Tele­
graphing operators will work and compete with 
other telegraphing operators. A certificate award 
is provided in each Section within each group. 
Many will also complete their QSL-card record 
and achieve "WAS" honors through this year's SS. 

Whether you wish to "work all states" or all 
A.R.R.L. Sections, which is even tougher, this is 
the prime chance of the year to progress toward 
that objective. The basic idea of the contest is to 
see how many stations can be worked in such a 
brief time. The points derived from this will be 
multiplied by the number of d~tferent A.R.R.L. 

have boiled all the essential contest information 
dov,n into the form of a standard preamble. Ex­
changes will give necessary data for the record 
sent to liq., provide for exchanging signal re­
ports, and show approximate progress of com­
petitors at the same time. New hams may also 
add to their knowledge of the way preambles to 
A.R.R.L. messages are sent and acknowledged, 
and fills requested, accuracy of 'phone communi­
cation assured, etc., if they take part and follow 
t,he standard practices set forth for these thinµ;s 
in the new edition of the Radio Amateur's Hand­
book. Some emergencies of late years have found 
many amateurs unfamiliar with good operating 
practices resulting in delays, garbles, and inability 
to write or take a message in standard form. We 

J,JXPLAINING CONTES'l' EXCHANGES 

Send Like Btd. Msg. NR Call Prearnble 

In the "SS" Exchanges Number con- Send your 
test info. sent own call 
consccuti vely, 
1, 2 

' 
a etc., a 

new nr. for each 
station worked 

Purpose ............ The QSO-nr Identifica-
tells how you tion 

are doing; aids 
Hq. checking 

Hcctions 2 worked with at least a complete one­
way exchange (and QSL) in the contest. Message 
swaps are not required in proof of QSO this year. 
No thinking up texts to worry about. Instead we 

• Communicatioru, Manager, A.R.R.L. 
I Including Cuba, Porto Rico, Hawaii, Alaska, P. I., etc. 

Amateurs in Newfoundland are included in the Maritime 
Section of the A.R.R.L. field organization. 

2 See the complete list of Sections in the A.R.R.L. organ­
ization page 7 of this issue of QST. 
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CK Place Time Date 

CK is RST Your city Send time Send 
report 8 of and sec- of transmit- date of 

station tion 3 ting this QSO 
worked "NR" 

All stations The Time and Date must 
exchange A.R.R.L. check in both loJZ;s and 
complete Section is fall within the contest 
reports vital con- period to prove each 

test data point claimed 

hope that the "SS" will help both new and old 
timers to improve and perfect operating tech-

s Send the letters UK and just the three numeral report 
which is understood to be by the RST system. In 'phone 
exchanges only two numerals need be used in the report, the 
first always "readability," the second "strength." 

Instead of just the state (which is the same as the Section 
in many cases), identify your A.R.R.L. Section as, for ex­
ample, Salem. Eastern Mass.; Prov., R. I.; Buffalo, W. 
N. Y.; Omaha, Neb.; Oakland, E. l!ay, etc. 
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nique at the same time all have an enjoyable t,ime 
and roll up new station records. 

All contest exchanges can be logged directly on 
the sheet that you send Hq. for a report. The 
paper work will be completed as you go along 
with nothing to do but total and summarize 
points and send it in. Mimeographed contest 
forms will be sent gratis to anyone who sends a 
radiogram or drops a card for the same. Use of 
our sheets is not required nor is advance entry 
necessary. The purpose is to help participants 
keep a uniform log. It is necessary that the ar­
rangement or form shown with this announce" 
ment be followed. Draw your own columns on 
your own paper if you like . . . or ask us for the 
prepared sheet. 

Many wanted the "SS" to skip the Thanks­
giving holiday. The majority liked our idea of a 
shorter contest. After considerable discussion it 
was decided to make the "SS" a two-installment 
n,ontest with the operating program in two week 
cuds with a time limit. We hope you like it this 
way. 

The contest will take place within two consecu­
tive 38-hour week ends. Choose any hours be­
tween the start on a Saturday evening, and the 
finish at the end of a Sunday night (early Mon­
day morning). You can work more than 20 hours 

THE CONTEST PERIOD 

Time Start• Ends 

--··· 

A.S.T. Nov. 14 & 21, 7:00 P,M, Nov. 16 & 23, 4:01 A,M, 

E.S.T. Nov. 14 & 21, 6:00 P.M. Nov. 16 & 2::1; !l:Ul A,M. 

C.S.T. Nov. 14 & 21, 5:00 P.M. Nov._ 16 & 2:3, 2:01 A.M, 

M.S.T. Nov. 14 & 21, 4:00 P.M. Nov. 16 & 23, 1:01 A,M. 

P.S.T. Nov. 14 & 21, <!:OU P.M. Nov. 1tl & 2:l, 12:01 A,M. 

on one of the two week ends, but in no case will 
any entry of more than 40 hours' total operating 
in the two contest periods be accepted. Use any 
amateur frequency bands you choose. This tim­
ing plan permits the average ham to plan for his 

( Continued on paue [Hi) 

:lTATION W /VE t ••• SUMMARY OF EXCHANGF..S 7TH A.R.R.L. ALL-SECTION SWEEPSTAKES 

I Number 
Freq. Time SBNT (1 point) RECEIVED (1 point) of each 
Band On er NR I Time Date Time Date Diff•!."':l Point, 
(me.) 

Ii.fl' (Nov.) (Nov.) New /:)ec-
:lir Sin. CK-RST Place NR Stn. CK-RST Place tion aa 

lrk'd 
-- -- - ------ -- -····· - --- ---··· -- --- --· 
3.5 On 6:10 J WlINF 579 W. Hartford. 6:15 14 :l WlGME 589 Middlebury, 6:18 14 1 2 

" 
P/f·• .. Conn. P,M, Conn. P,M, 

2 439 W. Hartford. 6:25 14 iW!BHM 4i9 New Haven, 6:30 14 .. 2 

" " 
Conn. P,M, Conn. l'.M, 

" 3 587 W. Hartford, 6:40 14 2 W3BKZ 389 Chevy Chase, 6:45 14 2 2 
Oonn. r.M. M.D .. D.O. P.M. 

7 " 4 " 498 W. Hartford, 10:18 14 3 WSBEN 569 Rochester, 10:24 14 :J 2 
Oonn. P.M. W.N.Y. P,M . 

" " .. 5 578 W. Hartford, 1:25 14 7 W9TSV 589 Chicago, Ill. 1:15 14 4 " Conn. A,M, A.M . .. " Off 3:00 6 549 W. Hartford, 2:50 14 15 W9VKF 479 Minneapolis, 2:55 1,5 5 2 
A.M, Conn. A.M. So. Minn. A,M. 

8 hours 
50 min. 

14 On 1:00 14 W5WG 339 Ruston, La. 1:05 21 6 1 
P,M, P,M, .. i WllNF 479 W. Hartford. 2:15 21 17 W5BDI 459 Houston, 2:20 21 7 2 

Conn. P,M, 80. Tex. P.M. 
" 7 .. 8 588 W. Hartford, 3:00 21 11 WlEWD 589 New Britain, 2:55 21 2 .. 

Conn. P.M. Conn. P.M. 
" " 9 !§ W. Hartford, 4:06 21 1 

(W5WG)• Oonn. P.M. .. " 10 JVllNF 347 W :-ii:artford . 4:30 21 16 W6MVK 439 Modesto, 4:31 21 8 2 
Uonn. P.M, S.J. V. :r.M. 

" Off S:20 11 " 479 W. Hartford, 5:10 21 9 W9IPT 579 Wheaton, 5:15 2'1 " .. 
P.M:. Conn. P .... '\!. Ill. P,M. 

-!h.20m. 
3.5. 13 h. 10 m. , •• Different Stations Worked 8 Sec. 22 pts. 
7 and 
14 me. 
used. 85 watts Input Power 

Nm,nbedr and name of operators having a share in above work .................................................................... , 
Claime score: 22 points X 8 Sections - 176 X 1.5 (85 watts input) = 264 

l hereby state that in th/s contest I have not operated my transmitter outside any of the frequency bands specified on my station license, and 
also that the score and pomts set forth in the above summary are correct and true. 

Sil?;DB.t~;~ .................................................. . 

i,i:;:-r~ii' •. ii~,i;{p:'.'.' ::: : ::: :::::::::: :: :: : : : : : :: : : :: : : : : : : : :: i<ich=;.~· ..... . ~ .................... · · · · · · .. · · ............. .. 
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Automatic 'Phone Break-In 
Another Crack at Improving Radiotelephone Technique and Lessening QRM 

OFTEN we have wished we really had an 
automatic gadget to make 'phone trans­
missions more like contacts and less like 

monologues. This wish generally makes itself es­
pecially pronounced after some station has reeled 
uff question after question for ten minutes and 
blithely stands by taking it for granted that each 
riuestion is on paper before you and an answer at 

Besides being extremely simple to construct, re­
quiring few parts and containing controls for 
lengthening the hold-in period, it works without 
a hitch. W3FVF constructed the experimental 
model pictured, in a couple of hours, after the 
idea struck him of using the 885 as a control 
tube. In the past it was the control circuit that 
had presented the difficulties. 

With the l:i.test ideas fresh 
in mind we came back to West 
Hartford and made up a 
model completely shielded 
and used it for a test at WISZ. 
The shielding was deemed 
necessary to keep down r.f. 
feedback as well as isolating 
the gaseous 885 from audio 
circuits of transmitter and re­
ceiver. It performed right off 
the jump and with a few minor 
adjustments was set for 
service. 

THE EXPERIMENTAL MODEL CONSTRUCTED BY W3FVF 

The diagram and photos 
will help explain the circuit 
layout. A few words regarding 
the manner of operation are 

Thi.s b1·cadboard layout gi,ucs a 1.1ery good account of itself. For a permanent 
installation shielding tl'outd be good insurance. 

hand to rattle back. During the past few years 
seasonal attempts have been made at reviving 
the "push to talk" method of 'phone contacts: 
That arrangement still has its merits but the 
urge to "push" mechanically is lacking. So it 
would appear that the only logi­
cal solution to the problem is to 
have it done automatically. The 
system has tremendous advan­
tages, mainly in that each QSO 
is absolutely 100%---or one 
knows it immediately and cor­
rects the situation by a QSY or 
a stand-by until the channel is 
elear. The receiving station can 
notify you of conditions any mo­
ment you hesitate. 

= 

now in order. With the proper 
voltages applied to the tubes the sensitive relay in 
the plate circuit of the amplifier will close, as the 
tube is working without bias and drawing about 
15 ma. The instant that audio voltage appears at 
the input of the buffer stage the 885 control tube 

This has all been hashed over 
for years, but nothing very much 
has been done about it. On a re­
cent trip to Baltimore we were 
re-introduced to the idea by Phil 
Stout, W3FVF. Perhaps it is 

CIRCUIT OF THE ELECTRONIC RELAY 
The components specified arc not critical in ,•alue for the most part. The 

20 meg resistor gi1.1es about a 15 second lag and the 2 meg resistor gi'l·es prac, 
tically none. The relay used is a Dunco type CXBSI. 

only logical that he would be the one to follow 
up the subject for it was he, then at W4AAD, 
who described automatic 'phone break-in years 
ago. 

The 1936 model at W3FVF certainly works 
like a charm and possesses the newest features. 
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starts to work-this blocks t,he power tube re­
sulting in the relay opening. When the 885 breaks 
down there is a potential at its plate circuit which 
charges the coupling condenser to the grid of the 
power tube. After audio voltage ceases to be 
applied, this charge leaks off gradually, its rate 
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depending on the amount of resistance present in 
the timing control. It is only necessary to have a 
volt of audio at the input terminals to actuate the 
885. This audio voltage may be taken from one of 
the first tubes in the speech amplifier. Should 
there be considerably more voltage than that 
actually needed to actuate the input circuit the 
excess may be reduced by the gain control in the 
grid circuit of the first 56. 

The sensitive relay in the plate circuit of the 
power tube must have a back contact, that is, a 
single-pole double-throw relay opening on less 
than 12 ma. is called for. For most satis­
factory operation one should use this relay 
to stop and start the oscillator in the trans­
mitter, leaving no r.f. running when the 
relay is in a receiving position. In this way 
the moment the relay is closed (normal 
position) one will be listening. No pre­
cautions need be taken in ordinary cases to 
quiet the receiver when one is transmitting 
as the transmitter will block the receiver 
and only a weak hum will be heard in the 
'phones. However, should this be annoying 
a complete job of disabling the receiver 
rnay be done by shunting a large condenser 
across the receiver output and ground via 
the relay. 

not rP,ally appreciate its merits until a station 
similarly equipped or one able to work duplex is 
worked. It has advantages over the duplex­
operated station in that a channel is not being 
used continually but just during periods of actual 
conversation. There will be those who are an­
noyed at the continual stopping and starting of 
t,he carrier, but this is a very weak criticism of an 
excellent advancement in present-day radiophone 
technique in our restricted territories. There will 
be times when one will not want to use it for 
break-in operation. In this ease it is merely a flip 

SHIELDED MODEL BUILT FOR USE AT WISZ 

This will work out very nicely if the 
oscillator is stopped and started by opening 
and closing its grid return circuit. In this 
ease the relay arm will be grounded and 
the front contact (normal position) will 
have no connection to it. The back contact 

Shielded transformers with leads brought through the alumi• 
num base keep all wiring underneath. This model uses a Ward 
Leonard relay. 

will go t,o the transmitter oscillator at the 
point the r.f. return bas been broken, for this 
provides the ground return path. One side of a 
t-µfd. condenser is connected to the back contact 
and the other side of the condenser will go to the 
"hot" side of the headphones. This will effectively 
ground the receiver output while transmitting. 
The moment the relay opens the receiver will be 
in the norm.al position for reception and the trans­
mitter will be off the air. It is quite obvious that 
buffer and final amplifier stages will have to have 
:some form of fixed bias for excitation will be off 
when receiving and plate voltage will be on all the 
time. The audio equipment will be on all the time 
but in an idling position. The moment the micro­
phone is actuated the audio will be excited, but 
the r.f. will be on the air so no damage will result 
because of no r.f. load. However, it can be seen 
that with Class-B modulation it will be necessary 
to have fool-proof operation of the oscillator. 

We can hear someone saying that this whole 
idea is n.g. because it can't be used in connection 
with a speaker. He must wear headphones. Such 
is a true but perhaps fortunate fact. It is still 
possible to do a much better job of receiving es­
pecially through heavy interference by the use of 
headphones in preference to loudspeakers. · 

When this nnit is placed in operation one can-
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of the switch controlling the timing resistances 
and throwing in the largest resistance which will 
hold in for 15 or 20 seconds after speech is no 
longer put through the audio channels. 

--C. C. R. 

Amateur Applications of the "Magic Eye" 
(Continued from page~£6) 

From this, 
. C _ 1,000,000 Er 

.,µfd• - 21rfRE, 

C,,,a. being the capacity of C% in µfd. 
Where t,he frequency, f, is 60 cycles per second, 

(., •·•550 Er _.·µ/d• = ,.:::; --:---
RkEc 

If Rk is adjusted until E, = Er, then Rk = X, and 

Cµ/d• = ~~.~9: 
Rk 

Hence, Rk can be calibrated directly in terms of 
c,..,a. (capacitance of C,, in microfarads). 

In conclusion, the writer wishes to acknowledge 
t,he assistance given hy Mr. P. A. Richards, also 
of the RCA Radiotron Division, in the develop­
ment of the v.t. voltmeter and for suggesting 
many of its numerous practical applications. 
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More About the Low-Cost High-Fidelity 
Audio Amplifier 

Coupling the Single-Tube Phase Inverter to Diode Detectors-Performance 

Data and Construction Precautions 

R1 and Ra are filter resistors. They serve to 
minimize the r.f. voltage that ean appear across 
the volume control and to reduce t,lie effects of 
capacitance from point a or b to ground. If point 
c or d should have a lal'ge capacitance to ground, 
t,he magnitude and phase of the signal voltage 
across Rr, will be changed. A shift in magnitude or 
phase of the voltage across Ro is manifested by a 

T HE simple high-fidelity audio system using 
a single triode tube in a phase inverting 
circuit to feed a pair of 6.L6's in push-pull, 

r,s described by A. G. Hull,1 has attracted con­
siderable interest as revealed by the inquiries for 
further information which have been rece.ived. 
Many of these have concerned methods of cou­
pling the amplifier input circuit to unbalanced 
sources, particularly to de-
t,ector output circuits. ,""1·F.-'-."-r,-a:::nccs.:... • l-""------,---,----;~JoAY.C.Fl1ter 
Others have described diffi- -h 
cul ties which were not ex- . i ~ 
perienced in our work with ~ 
the amplifier but which "'--""'flfM.-_,,-,,,M.!• 
might result with a differ-
ent type of construction in which the 
assembly is mounted on a metal founda-
tion. The following helpful information c, 
on these particular points, given in an 
RCA Application Note 2 on a similar 
type of amplifier, accordingly should be 
of interest. 

The circuit of the phase inverter is shown in 
.Fig. 1. The secondary of the i.f. transformer feeds 
the diode D1 of a 6H6 fo supply audio voltage; 
the primary of the transformer feeds the diode 
D2 to 1::1upply a.v.c. voltage. The audio voltage 
that appears across R2 is fed to the grid of a 6F5 
through coupling condenser C2. The output of the 
6F5 appears across resistors Rr, and R5. Because 
the potentials of points e and fare equal in magni­
tude and opposite in polarity with respect to 
ground, the output tubes operate in push-pull. 

In order that the a.c. voltages across R5 and 
Tl5 will be equal in magnitude and 180 degrees out 
of phase, the capacitance across R5 must be equal 
to that across R6, This requirement places re­
strictions on the assembly and the physical size of 
the components. Condenser Ca should be physi­
cally small and should be mounted as far from 
large grounded objects as space permits. R1, R2, 
R3, C1 and C2 should be mounted close to the 
Hockets of the 6H6 and the output tubes and to 
the volume control R4_; it may be necessary to ex­
t.end the shaft of the volume control in order that 
it be pbccd in the most desirable location. The 
lead to the cap of the 6F5 should not be shielded. 

1 A. G. Hull. "High-Fidelity Audio at Low Cost," QST, 
July, 1936. 

2 Application Note No. tl3, RCA Radiotron Division, 
RCA Mfg. Co., Inc. (July 30, 1936.) 
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Fi/aml!nt Tran.sformer 
B+ ::v dll~C-

FIG. 1-THE AMPLIFIER CIRCUIT WITH SINGLE, 
TUBE PHASE INVERTER FED FROM A DIODE 

DETECTOR CIRCUIT 
Ri--0.05' megohm. 
&--0.1 megohm. 
R:,-i).05 megohm. 
14-i).5-0.9 megohm. 
11.5--0,1 megohm. 

:~i6~o':r.%'s':'· 
Rs--0.5 megohm. 
Rg-().5 megohm. 

Rio-200 ohms for 6F6's, 125 
ohms for 6L6's. 

Ct-100 l'ffd. 
Cz--0,1 µfd. 
Cs-4-Bµfd. 
C,~J.lµfd. 
Cs~J.lµfd. 
C6-100 µµfd. 
C,-100 to 500 µµfd. (r.f. by• 

pass condenser). 

decrease in power output, especially at high 
audio frequencies. 

In order to determine the effects of stray capac­
itances on the operation of the phase inverter, a 
detector-amplifier was constructed as shown in 
the figure. Those components whose capacitances 
to ground might adversely affect performance 
were mounted at least one-half inch from th.e 
chassis. A cathode-ray oscilloscope was connected 
to the grids of the output tube in order to deter­
rnine the magnitude of each grid voltage and the 
phase angle between them. A modulated r.f. signal 
was applied to the i.f. transformer. 

The voltages at the grids of the output tubes 
(Continued on paue 96) 
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A Simple Two-Band 6L6 T ri-T et Transmitter 
An Effective Set for Portable and Emergency Work 

By Byron Goodman,* W IJPE 

IN THESE days of inexpensive crystals 11,nd 
tubes, there is really no reason for t,he 
beginner or amateur of limited means to de­

prive himself of the advantages of a crystal-con­
trolled transmitter. Crystal oscillators auto­
matically set themselves on a frequency within 
the band, and most certainly require less critical 
adjustment than a self-excited, or even electron­
coupled, oscillator. A self-excited transmitter re­
quires some auxiliary equipment for checking 
frequency, t,roublesome at any time, but especi­
nlly so if the transmitter is to be used for portable 
work. The transmitter to be described is inexpen­
sive, easy to build and, 
last but bv no means 
least, makes a good 
portable t,ransmit,ter for 
l'lllergeucy work or for 
that trip you're going 
to take. 

portable use, and consequently is fitted in a ply­
wood box built to withstand the knocks incurred 
in transportation. It might be mounted cwn 
more simply if home use was the only requirement 
to be met. The base consists of a 9½ by 4! ~-inch 
piece of tempered Masonite, finished in black 
crackle lacquer, upon which the circuit p,.ssentials 
are mounted. The 7/16-inch square wooden strips 
used in the corners of the box are notched so that 
the Masonite base may be slid into the box, which 
measures 9 ½ inches wide by 7 ½ inches high by 
4½ .nehes deep, inside dimensions. 

The variable condenser on the left side of thP 

Port.able transmitters 
have never been a prob­
lem of tube line-up, but 
more a problem of get­
t.ing the most out of t,he 
necessarily-limited 
power suppiy. Crystal 
oscillators using one or 
two 47's or 42's have 
been the closest ap­
proach to a compromise 
between power avail­
able and desired power 
output; but with the in­
t,roduction of the beam­
power type tube, a still 
further improvement 
has been made avail­
able. An effective crys­
tal oscillator at low 

A SIMPLE TWO-BAND TRANSMITTER USING A 6L6 
This outfit is built for either use at the home station or as a portable. With a 3.5-mc. 

crystal ha•ving a frequency bettt:een 3500 and 3650 kc., it can be used for botli 3.5 ~ncl 
7 .,tnc. work. · 

The cathode tuning condenser, Ci, is at the left on the front edge: the condenser at the 
,·ight is C2, the plate tuning condenser. The cathode coil is cemented flat on the base just 
behind Ci. 

plate voltages, the 6L6 is readily adaptable to use 
in a low-powered transmitter for portable work. 

Another requirement of a portable transmitter 
is that it be as simple as possible, with a minimum 
of coils and extra gear. l.Tsiug a ::l.5-mc. crystal, 
the 6LO transmitter requires no extra coils for 
t.wo-band (3.5- nnd 7-rnc.) opemtion, and is ef­
fective with plate voltages from 250 to 400, de­
livering from 7 to 20 watts output in this plate 
voltage range. A 133-foot wire is the only antenna 
required for operation on the two bands. 

The t,ransmitter was designed primarily for 
*Assistant Secretary, A.R.R.L. 

Novembert 1936 

base is for cathode tuning in Tri-Tet operation 
with second-harmonic output. One plate is bent 
so t,hat, with the condenser full in, the cathode 
coil is shorted for fundamental operation. Di­
rectly behind the cathode tuning condenser is the 
cathode coil, fastened to the base by Duco ee­
ment. The cathode winding is simple to make; a 
strip of paper is wrapped around any 1 Hi-inch 
diameter bottle or circular form, and eleven turns 
No. :30 d.c.c. wire are scramble-wound on the 
paper. The paper is used so that the coil can be 
easily removed, and is not retained to support the 
finished coil. The paper and coil are then slid off 
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thP.Tn_ A moc1n1Rt.P<i r_t_ i:.tlo-n11.I 

A BOTTOM VIEW OF THE 6L6 OSCILLATOR, SHOWINU 
THE PLYWOOD CABINET AND .FRONT PANEL 

ply is connected and a half minute or so 
,illowed for the heater of t,he 6L6 to warm 
up. ·with the eathode condenser shorted 
by turning it full in, the key is closed. The 
meter will probably shoot off-scale. Ad­
vancing the plate tuning condenser towards 
the maximum capacity end, the plate cur­
rent should start to dip, until with the 
condeneer nearly all of the way in the plate 
current should read 10 ma. or so. A neon 
bulb should light up brilliantly if touched 
to the stator plates of the tuning condenser. 
The eathode eondenser can now be opened 
rrnarly all of the way out. The neon bulb 
Rhould still glow, although less brightly. 
N'ow rotate the plate tank condenser until 
.it, is ne,arly all open, and another point 
:should be found where the plate curmnt 
suddenly dips, and the neon bulb glows 
brightly. This is the second harmonic or 
7-mc. output setting. 'fhe eatho<le con­
denser can now be retuned for maximum 
output. If output cannot be obtained on 
the. two hands, the plate coil turns will 
have to be varied until the two bands fall 
within the range of the plate tuning con­
,lensers. 

,.I'he « 1ires to the plate milliammeter, on-off ndtch for the plate 
!:iupply, and key terminals hat•e been disconnected to shou, the: 
construction. Bypass conde11sers and resistors urc placed in con .. 
1·enient locations; no layout t1recautions are nec-essur,i aside from 
:{t'tting short bypas., connectio,is. 

Once the phte coil has been checked, the 
transmitter is ready for operation. 

the form, the paper is dropped while the coil is 
tied together at several places by short lengths of 
wire, aud the coil is "doped" with Duco cement. 
After the cement has hardened, the wire used to 
Ue the coil is removed, resulting lh as simple a 
winding as one could ask for. 

The condenser on the right is for plate tank 
tuning, and is large enough so that two bands can 
be tuned with the one coil. The plate eoil is 
mounted alongside, and the antenna coupling 
condenser is mounted at the back. 

Underneath the base, the fixed condensers and 
resistors are mounted as convenient, being placed 
so that their leads will be as short as possible. A 
five-wire cable is used to make connection to the 
power supply. Four wires are all that are neces­
sary unless a battery-driven generator is to be 
used for the high-voltage supply, in which case 
t.he fifth wire connects to the switch (on the panel 
of the transmitter) which turns the generator on 
and off. If it is intended to use only battery or a.c. 
filament and plate power supply, the switch can 
he mnitted and a four-wire cable used. lt is well, 
however, to have provision for the switch and ex­
tra lead, in anticipation of the time when the 
transmitter will be called upon for emergency 
work with generator plate supply. The meter on 
t,he front of the panel reads plate current only, 
and is especially useful in tuning up the trans­
mitter. The two binding posts connect to the key. 

Tuning' of the transmitter is simplicity itself. 
After all wiring has been checked, the power sup-
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With the antenna connected to its term­
inal post, the series coupling condenser is advanced 

{Oonlinued on page 98) 

CIRCUIT DIAGRAM OF THE 6L6 CRYSTAL 
OSCILLATOR TRANSMITTER 

L1-ll turns of No • .30 d.c.c. wire, scramble-wound and 
cemented with Du.co Cement; diametcr L ½ inches. 

L2--J,,J turns of No. 18 enamelled wire, wound on 1½­
inch bakelite form. Turns spaced to occupy a 
winding length of 1 ½ inches. 

C,-W0-µµfd. midget condenser (National ST-100). 
C,---J.40-µµJd. midget condenser (Nationa. l ST-140). 
Ca-.002-µfd. mica condenser (Sangamo). 
<.":.i-.005-µfd. mica condenser (Sangumo). 
Rl-250,000 ohms, ½ watt (IRC). 
R2-.50,000 ohms, 2 watt (IRC}. 
Ra-JOOO ohms, 10 watt wire-wound (1RC). 
RFC-High-frequency rt• choke (National 100). 

With plate voltages o 250 or Less, fu and Ra are not 
needed, the screen voltage return being connected directly 
to the po.,itive terminal of the plate supply. • 
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A General Utility Mixer and Speech Amplifier 
Three Input Circuits With Automatic Over-All Level Control Provide Flexibility 

By Clinton B. DeSoto,* WtCBD 

T HAT the design, adjustment and opera·t· ion 
of speech equipment is the most complex 
part of amateur transmitting there can be 

little doubt. Jn the r.f. end, so long as plenty of 
power is provided all along the line, it matters lit­
tle just what sort of power it may be. But in the 

power ratio of perhaps 20,000 to 1-a tremendous 
range. 

Probably the most critical point in this range 
is the region between the millivoltages from the 
microphone and the volts applied to the driver­
modulator system proper-in other words, the 

FIG. I-SPEECH AMPLIFIER CIRCUIT DIAGRAM 
Ct, C13-.5-µJd. 25-volt electrolytic tubular condensers. 
C2, C4, Cs. C~. C10-4-µfd •. JOO-volt electrolytic con• 

densers .. 
Cs, C1, C12, C14, C19--0.l,µfd. 400-volt tubula,- papc,- by, 

pass condensers. 
Cr,-i.J.25,µfd. 400-volt tubula,- pape,- condenser. 
C6·-See Fig. 2. 
Cu---0.0l,µfd. 400,volt tubular paper condenser. 
Crn, C16, C17-l6-µfd. 450-volt can-type electrolytic con• 

densers. 
Cis-50,µfd. 25-volt tubular electrolytic condenser. 
Ri--8000-ohm ½-watt fixed resistor. 
R2-lOOO,ohm ½-watt fixed resistor .. 
Ra, R24-2500-ohm ½-watt fixed resistors. 
R4, R1, Ru, R1s, R11, U2a-50,000,ohm ½-watt fixed re• 

. -ristors. 

audio system everything must be right-from the 
l'nicrophone to t,he modulation transformer. 
And in the kilowatt 'phone that represents a 

• Assistant Secretary, A.R.R.L. 
1 0. J. Sather, • 'Resistance-Coupled Input for Carbon 

Microphones,'' QST, p. as, August, 1936. Note: The cut 
labels for l!'igs. 1 and 3 have been transposed in this article. 
Reference is to the circuit of l!'ig. 1, label of l!'ig. 3. 

November, 1936 

Ro, Rs-10,000,ohm ½-watt fixed resistors. 
Ro, Rm, R22--1J.5-megohm shielded potentiometers. 
Ro--0.2-megohm potentiometer. 
Rio-500-ohm T,pad (Electrad Type TR500). 
Ru-200,ohm 1/2-watt fixed resistor. 
R12, R15, R1s, &o--0.25-megohm ½-u•atc fixed resistors. 
R19-5-megohm I-watt fixed. resistor, 
R21-l-megohm ½-watt fixed 1"esistor. 
R25-3000-ohm 25-watt fixed resistor. 
R2e-2',0-ohm 25-watt potentiometer (Ohmite 0154). 
R2r-lOOO-ohm 10-watt fixed resistor. 
T1-Tube-co,line transformer ('Thordarson T-6226). 
T:a-.JOO.-.,. 60-ma. po,wer transformer, u 1ith 5-v. 2-a. ctnd 

6.3-v. 1.2,a. windings (fhordarsnn T-7021 ). 
Lt, L2-l l,henry 60,ma. filter chokes ('Thordarson T-4402). 
La-20-henry SO-ma. filter choke (Kenyon KC..200) • 

speech amplifier. It is here that distortion, of 
both the frequency and harmonic type, is often 
encountered and is most difficult of isolation and 
analysis. With proper speech amplifier design it 
is possible to detour many of the worst headaches 
of 'phone operation. 

Perhaps the normal way to design a speech 
amplifier is to start with the modulator tube 
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grids and work back to the microphone, providing 
enough gain in the fewest possible stages to make 
the modulation indicator "talk up" nicely. This 
method is all right for a fixed design where noth­
ing is ever to be changed, but if the urge to try 
that new microphone won as a door prize at the 
Big Bend convention becomes overpowering, one 
is frequently out of luck. Then, too, there may be 
the desire to put through a little five-meter relay, 
or even a trifle of music transmission from phono­
graph records; in all of which cases the average 
ham speech amplifier is usually just a clumsy 
makeshift. How much better to provide several 
input circuits of varying over-all gain, with an 
adequate mixer circuit, in the beginning. The 
initial cost may be a little greater-not a whole 
lot--but the utility and satisfaction will be meas­
urably increased. 

Looking at it from the other end of the system, 
too, it would be much simpler if, when changing 

swing is required, but then grid current is drawn 
and an intermediate push-pull amplifier capable 
of supplying power with good regulation is neces­
sary anyway. 

For all practical pmposes, then, it can be as­
sumed that 40 volts peak capacity is adequate. 
This will serve the needs of most other tube com­
binations, as well; for instance, the common ar­
rangement of a pair of 56's pushing a pair of 
45's or 2A3's driving 800's or 203A's (or equiva­
lents) is handled with a great cfoal of reserve. 
In the same manner, Class-AB 845's can be han­
dled with an intermediate push-pull triode driving 
st.age. 

'rhe starting value of the design is set, there­
fore, at approximately 40 volts. A 6C5, rcsistancc­
coupled, is capable of providing this output with 
e,ase, with a gain of approximately 14. Thus the 
output t11be is chosen, for metal-tube operation; 
in t,he glass tube series a 56 or 76 would, of 

i-20~--------------------~-~ course, be substituted, although 
the stage gain would be lower. 

The next step is to decide on 
tlOt------t---+-----t---t------+--,=i the input levels which will most 

1 .v__ - probably be used. Microphone in-
1A Y ·- put is the major consideration. So 

-Q o r----::;:::;;1:t==F------:::;-.~-"" ..... ,t.~---"> . ..-f=•,;-i ul . t ' h ta" •0 ____ ••... -... C·""'l,-' •• pop ar Ill ama cm p ones wons 
___ --- f---,:_B ···<::• is the crystal microphone that it 

-IOf------+--+------+--+--__,.,~•·_··.aJ.-{.~ has become almost standard. The 
......... , J~ D \ 1937 edition of the A.R.R.L . 

••• ~ 1 

20 '· Handbook gives an output level of 
.. i·'=o _____ s:c:o=---F..,.~;.,i,...Qu_E_N_c_v,_c_Yi_a_ES..,s""oPc::oE_R_s:-::1~'°'::-o"'o_N_o ___ s"'·o~o""o,..,,,,0,0-::'.::'.oo 0.005 volt as representative for 

FIG. 2-FREQUENCY CHARACTERISTIC OF THE GENERAL UTIL- design purposes with the types of 
ITY SPEECH AMPLIFIER crystal microphones used by ama­

Curve A ($olid line) shows the normal characteristic, control at center, with 
a high-frequency rise to compensate for microphone and modulator dcfi• 
ciencies. 

teurs. An over-all gain of 400, in 
conjunction with the 6C5, will give 
a basic sensitivity of around 0.005 
volt, which is adequate. This gain 
ean be rP,alized by the use of a 
llN7 twin triode as a two-stage 
resistance-coupled amplifier. 

Curoe B (dashed line) results with the control turned all the way to the 
right, with a 20-henry (rated) choke. 

Curve C (dotted line) results with tone control to left, C6 having a value of 
0,006 µfd. 

Curve D (dotted line) ls under the same conditions with Co having 0.01· 
µfd. capacity. 

Actual LC values can be chosen for specific applications. The above were 
selected as the best under average conditions. See text for explanation of 
response curocs. 

the modulator system itself or t,he Class-C input,, 
t,he same old speech amplifier could be used with­
out change. Yes, there are justifications enough 
for a speech amplifier unit of general utility 
suitable for all purposes. Now let us see what the 
requirements for such an affair might be. 

BASIC REQUIREMENTS 

Rule No. I in designing an audio amplifier is to 
decide on the output voltage required. The intro­
duction of the 6L6 type of tube greatly simplifies 
this decision. Since a pair of these tubes will 
drive almost any modulator system extant, it 
simply becomes a question of supplying enough 
stuff to meet their needs. In Class-A or -AB oper­
ation, to provide power adequate to drive 200- or 
250-watt modulator systems, a pair of 6L6's re­
quire a peak grid-voltage swing of from ao to 40 
volts. For higher power operation more grid 
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This stage-t,he crystal micro­
phone stage-is indicated as 

Channel A in Fig. 1. The circuit arrangement 
is quite orthodox, with the exception of the 
use of 1'.lallory bias cells and grounded cathode. 
These cells arc the solution to the problem 
of internal couplings which set up the re­
generation so disturbing in many cascaded dual­
triode amplifiers of this type. At full gain this 
amplifier is entirely stable. The bias cells also 
reduce hum level by eliminating any a.c. impe­
dance in the cathode circuit. Direct interconnect­
ing leads between all component parts eliminate 
the need for shielding beyond the shielded input 
cable. 

Proceeding to Channel B, in the existing am­
plifier this is intended primarily for use with a 
condenser microphone. The power supply connec­
tions for the head amplifier will be described in 
conjunction with the power supply. Output from 

(Continued on page 80) 
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HINTS and KINKS 
for the Experimenter 

Overload Protection 

FIG. 1 is the diagmm of a kink used at W4BZX 
for a simple, cheap, and quite effective method 

of overload protection. 
The heart of the circuit is relay /(112, which is 

one of the type originally used with d.c. receivers 
to turn off the A battery trickle charger and turn 
on the B battery eliminator automatically when 

'When an overload occurs, relay Ry2 operates, 
instantaneously breakin.,g the holding circuit of 
relay Ryi, and allowing the contacts of Ryi to 
open. To apply the high voltage again, it is only 
necessary to press the start, button, since Ry2 is 
normally closed and immediately resets itself 
when the overload is removed; thus the necessity 
of having to get up from the operating position to 
reset the relay on the transmitter (if separated 

no} ~ .....,..----------r------, 
from operating position) is avoided. 

The overload protection has really 
heen worth the small trouble it. took to 
install it, particularly so when troubled 
by "arc-overs." The system may be of 
value to others needing an inexpensive 
and effective method of overload pro-

FIG. !-OVERLOAD PROTECTION WITH PUSH­
BUTI'ON CONTROL 

The overload relay, Ry2, is a unit taken from an old 
''AB" eliminator. 

the filament circuit in the set was closed, the relay 
coil being of rather low resistance and connected 
in series ·with the filament circuit. The relay is 
revamped by connecting as shown in the diagram 
and using only the contacts normally dosed. 
Since the relay will operate on 300 milliamperes, 
a rheostat of 15 ohms is shunted across the coil 
to adjust for the desired operating current. 

Operation is something like tuis: The trans­
mitter filaments are lighted by closing the master 
switch, while relay Ry1 serves to turn on the high 
voltage. It is controlled by the "On" and "Off" 
push buttons, which are located on the operating 
table and connected to the transmitter by a three"­
wire cable. The double-pole relay Ry1, with a 110-
volt a.c. coil, has one of its contacts in the primary 
circuit of the high voltage transformer, while the 
ot,her contact serves to lock the relay closed once 
the momentary-contact "On" push button has 
been depressed. The high voltage is normally 
turned off by pressing the "off" button, which is 
of the closed circuit type, and which, when 
pressed, breaks the holding circuit of relay R.1J1. 

November, 1936 

r;, A/I tection. 
fil.li-ans. --R. D. Lambert, Jr., W,1BZX 

Suppressor-Grid Keying of Os­
cillator Tube for Break-In 

Operation 

N O DOUBT one of the simplest ways to 
achieve break-in operation with a multi­

stage transmitter is to key the cathode circuit of 
the crystal oscillator and bias the following stages 
to cut-off. Many staUons use this system and, 

+ 

FIG. 2-~CJPPRBSSOR KEYING OF A TRI-TET 
OSCILLATOR 

C1-l50-250µµfd.i•ariable. C,-see text, 
C2-50-l00 µµfd, ••ariable. R1-50,000 ohms. 
Ca-0,005 µfd. R2-•ec text. 
R3-Bleeder resistor, 30,000-50,000 ohms, ~•att. 
L1, L2-..<iuitable to tune to desired frequency. 
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while it does permit break-in operation, it often 
gives a somewhat chirpy note that isn't much of 
an improvement over a self-excited oscillator. 
Even if it doesn't chirp, the thumps and clicks 
are often difficult to eliminate. 

One method of keying that will allow break-in 

rB 

(A) 

~Yoice 
[:oil 

of short pulses that are louder than the signal, is 
shown in Fig. 3. It consists of a neon bulb, three­
watt size or larger, connected in parallel with the 
primary of the receiver output transformer. 
Phone stations t,hat were completely covered 
wit.h automobile QRM without the bulb have 

been read 100% with it in the circuit. A 
switch may be put in series with the bulb 
if desired, but it is not necessary. Smaller 
bulbs than three watts have not been 
found satisfactory. 

FIG. 3--NEON BULB CIRCUIT FOR REDUCING ELEC, 
TRICAL NOISE 

The resistance in the base must be re­
moved, which can be done by unsoldering 
the wires at the tip and side, and heating 
the base with a soldering iron until the 
cement softens so t,hat the base can be 
taken off. The action of the bulb is such 
that its resistance is practically infinite 
until the e.m.f. across it reaches approxi­
mately 90 volts. It then discharges, the 
resistance reducing to practically zero for 

operation right up to the frequency of the crystal 
is that shown in Fig. 2. A Tri-tet oscillator is used, 
with suppressor-grid keying as outlined pre­
viously.1 Using a blocking voltage of 200 
volts or so (which may be obtained from an 
old receiver power pack, or your present 
bias supply), perfect cut-off of output is ob­
tained. There is the advantage that, since 
the crystal is running all of the time, there 
is no chirp with keying. The receiver will 
pick up the radiation from the cathode 
circuit of the oscillator, but ordinarily this 
will be no stronger than an S8 or S9 signal, 
when the transmitter is in the same room 
as the receiver. By shielding the oscillator 
t.his signal will be greatly reduced. 

as long as the current flows. The volume 
control must be turned up until the signal barely 
causes the bulb to flash. Any voltage higher than 
this will then be dissipated in the bulb instead of 

the speaker. Further advance will only 
cause distortion. 

--W. W. Burnell, W5CZM 

Home-Made High-Voltage Fuses 

MR. HILL's description of an inexpen­
sive home-made fuse, which appeared 

in the Experimenters' Section of the June 
1935 issue of QST, suggests that the high­
voltage fuses used at W7EZL may be of 
.interest. Fuses for use on 5000 volts or 
more, as well as those for low voltage, may 
readily be made and calibrated for currents 
:is low as a hlllldred mils. 

R2 and C'4 constitute a lag circuit that 
elimina-tes any thumps. The resistor and 
condenser can have practically any value, 
so long as their product (ohms times micro­
farads) is around 5000. It is not wise to 
have the value of resistance too high, 
especially if the suppressor-grid has a 
positive voltage impressed on it when the 
key is down, as shown in the article re­
f erred to; 5000 or 10,000 ohms is about 
right. 

This circuit has been tried using an 
RK25 and also an 89. Both gave clean key­
ing with the output circuit tuned to either 
the crystal or to the second harmonic. 

8 
t 

Get a sheet of tinfoil from a paper con­
denser or from the wrapping of a photo­
graphic film. The thinner the foil, t,he 
better for low current fuses. Some of the 
foil used in paper condensers is bonded to 
the paper; this is unsuitable. If the foil has 
any wax on it, this should be removed with 
a solvent such as benzol or gasoline. Lay 
the sheet of t.infoil on a plate of glass and 
earefullv rub out the wrinkles. ·with a steel 
scale or"st.raight edge and a razor blade or 
other sharp knife cut strips a few hllll­
dredths of an inch in width. The proper 
angle at which to bold the razor blade may --WJJ PE, ex--W6C'AL 

Neon-Bulb Noise Reducer 

ASIMPLE noise reducer that I have found to 
be very effective in reducing automobile 

(,\RM, some QRN, and any noise that is composed 
1 Grammer, A Medium Powered Transmitter for 7, 14, 

and 28 me. QST, October, 1936, page 17. 
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be found by trial; with a little practice very nar­
row strips may be cut. One of these strips is then 
inserted in a quarter inch glass tube and the ends 
of the strip bent over, as in Fig. 4-A. For a 5000-
volt fuse a tube about 4 inches long will suffice. 
The strip of foil should be about an .inch longer 
than the glass tube. 

To complete the fuse, take two end caps from a 
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grid leak and attach them as follows: Heat the 
caps until the low temperature alloy is melted and 
push the glass tube and its strip into the molten 
metal as at B. In case no such caps are at hand, 
they may be made from brass tubing or cast from 
solder. The low-melting alloy is the same as that 
used for mounting detector crystals. It is obvious 
that such fuses may be refilled an indefinite 
number of times. 

The calibration of the fuse is carried out by 
connecting it in series with an ammeter or milli­
ammeter of suitable scale, a sensitive rheostat, 
and a battery. As the current is increased, the 
fuse is watched carefully for any sign of heating. 
There will always be some narrowest point, and 
this will heat up first. When a faint red glow is 
seen, the instrument is read, and this reading is 
taken as the rating of the fuse. If the rheostat is 
further reduced in resistance, the current stays at 
almost this value until the fuse blows. The reason 
is that the resistance of the fuse increases with 
temperature so that the voltage drop across the 
fuse increases slightly thus preventing the current 
from rising. 

All fuses of this type, consisting of a simple 
wire without de-ionizing devices, are properly 
used only on alternating current or on unfiltered 
rectified d.c., such as iµ the plate circuits of 866's 
itnd other high voltage rectifiers. There is a possi­
bility of a continuous arc forming when the fuse 
is used in a pure d.c. circuit of over 250 yolts, as 
for example, on the output side of a filter, be­
cause of lack of quenching of the ions formed 
when the fuse blows. 

A de-ionizing agent such as silisic acid may be 
put in the tube around the fuse wire if the fuse is 
t.o be used on d.c. The writer has never tried out 
this scheme because there has been no occasion 
t.o use fuses on d.c., but the fuses made as de­
scribed in the preceding paragraphs have given 
excellent results at W7EZL and represent a con­
siderable saving when much experimental work 
is being done. 

--.E . .t1. Yunker, W7EZL 

Radiation Characteristics of 
Horizontal Antennas 

( Continued from page ££) 

later were based on the assumption of a perfectly­
conducting ground. There is no reason to believe 
that these curves should not be perfectly valid 
for comparative purposes when the comparisons 
are made at the same location. However, do not 
interpret them as meaning that because a particu­
lar antenna gets you an R7 report from Siam in 
one location it will do equally well at another loca­
tfon a couple of miles distant. Our argument is 
that, given two similar antennas of the same orien­
tation at different locations, the relative effec­
tiveness in different compass directions should be 
t,he same. 
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Energy radiated downward from !,he antenna 
strikes the ground and is reflected back into space. 
If there are no ground losses, all the_energy strik­
ing the ground is reflected and, depending upon 
t,he antenna height, will at certain vertical angles 
give complete reinforcement of the original space 
radiation. At other angles complete cancellation 
will take place. The effect of a perfectly-conduct­
ing ground is thus simply to cause the field 
strength to be increased or decreased at certain 
vertical angles. Without losses, the maximum in­
crease possible is 100%; in other words, a multi­
plying factor of 2. The curves of Fig. 2 show the 
effect of the ground for four different antenna 
heights expressed in terms of wavelength. It will 
be seen that as the antenna height is increased the 
maximum reinforcement comes at progressively 
lower vertical angles. 

We have already stressed the point that the 
shape of the directive diagram will depend upon 
the particular vertical angle considered. A little 
imagination applied to Fig. 1 ,vill show that 
widely differing diagrams can be obtained simply 
by choosing high or low vertical angles. It now 
becomes necessary to- include the effect of the 
ground for, although the shape of the diagram is 
unaffected by ground reflections, the relative 
amplitude can be very largely affected. And in 
order to obtain significant information, it is 
necessary to determine which vertical angles are 
most useful for communication purposes. 

THE ALL-IMPORTANT ANGLE OF RADIATION 

For long-distance transmission, the most favor­
able vertical angle is probably the lowest--that 
is, nearly horizontal radiation is most effective. 
The reason for this is that the waves leaving the 
antenna at the lower angles make fewer skips in 
reaching their destination. The greater the num­
ber of reflections bet.ween ionosphere and earth, 
the greater the energy loss beeause a considerable 
amount of energy is dissipated in the ground at 
each "bounce." · 

Aside from this consideration, the angle nf 
radiation is important from another standpoint. 
The higher the frequency, the smaller the bending 
of the waves in the ionosphere, hence waves radi­
ated at high angles may not be bent sufficiently to 
return to earth. Waves travelling through the 
ionosphere and out into space are not useful for 
eommunication and represent a waste of power. 
This effect is important at 14 and 28 me., much 
less so at 7 me., and practically negligible at 3.5 
me. As Dr. Kenrick demonstrated in his article 
in September QST,1 waves radiated directly up­
wards are returned to earth under nearly all 
conditions at frequencies up to the 7-mc. region. 
On 7 me. and lower, therefore, high-angle radia­
tion is quite effective, although possibly not as 

(Continued on page {i(I) 
1 G. W. Kenrick, "The Kellllelly-Heaviside Layer," 

QST, September, 1936. 
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Headquarters Society: Tru: AMERICAN RAUto RELAY LEAQm:, West IL'1.rtford, Conn. 

MEMBER SOCIETIES 
Ameri('atl Radio HC'laY l.ea.g"UC 
Assor•ta.zlonc H..adiotccnica 1 taliana 
Canadian Section A.J:L.ll. L. 
Ce.-;kosiovenstl A matCrl Vysilaci 
Deut.scher Amateur 8('.nde-und-J.•;mpfangs 

Liga Mexicana de Radio BxpcrimentndQres 
NedcrlandsehP. Vr,rrenlging vnor Interna­

ttonaal Radloamateurfsme 
.Ncderlandsch-tndische VP.reeniging Voor 

lnternattonaal Radfoamateurlsme 

Radh) Hodcty or nrr.at Rritaln 
H.cde dos l•:mt.ssorcs Portugucses 
R.ese.au Helge 
Rcseau del':l t •:metteurs Pranc:ais 
::-:iouth African -Radio Re-lay J ,eaguc 
Buomen RadioamatOOrtultto r.y. 
Bv~riges SanctarPamntorPr 

UlenRt New Zealand Association of Radio Trans-
mitters Exncrimentcrcnde ua.nske Ra<lioa.matorer 

Trl->h RHd1o Transmit.tcrs Society Norsk Radio Re.Ire Llga 
~Jesterrekhls1:~he.r Ve:rsuchsscndcrverhand 
Polski Zwtasek Krotkofalowcow 

unt6n de Hndtocmtsore~ E.•mafiolcs 
Union8chwciz Kurzwf•llen Amut.uurc 
Wireless Institute ol Australia 

B*7V'f'.:,,7afUl.!il 
Liga Colombiana de ltadio Aficionados Radio Club Venezolano 

Armistice: 

Conducted by Byron H. Goodman 

D.A.S.D.: 
The Reuau de.~ .Ernettevrs Franca.is invites the 

radio amateurs of the world to commemorate 
with them the anniversary of Armistice Day, No­
vember 11, 1918. In previous years, it will be re­
called., a "silent minute" ceremony was observed. 
At precisf"Jy 1100 GT, every station on the air in 
France and a number in foreign countries allowed 
t.heir transmitters to run with full carrfor power, 
unkeyed and unmodulated, for one minute. This 
impressive observation of the minute of silence 
traditionally spent in homage for the heroes of 
the Great War is again to be carried out this year. 
The R.E.F. requests every amateur to stop trans­
nutting at exactly 1100 GT (0600 EST), holding 
the key down but not sending code or speaking 
into the microphone. From thousands of other 
amateur stations the same ceremony will be ob­
~erved and from their antennas the "silent car­
riers" will be transmitted, indicating the silent 
presence of the amateurs at their posts. 

Amateurs in all countries are asked to cooperate 
with their French comrades in making this ges­
ture, and in uniting with them in thought.-··Jean 
Lory, PBDS. 

Portug,al: 
We have just received word from the R.E.P. 

that all amateur transmitters in Portugal are, 
until further notice, strictly prohibited from op­
(•rating by a decree issued by the authorities. 
Listening is still permitted, but transmitting is 
absolutely banned unless official authorization is 
given. There is a possibility that some of the 
amateur stations will be called upon to aid their 
government. 

Authentic information on ,~onditions in Spain 
is solicited. 
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The headquarters office had the pleasure of a 
visit, from Willi Saunat, D4DGF, and Erwin 
Hausmann recentlv. Messrs. Saunat and Haus­
mann, officials of the German broadcasting sys­
tem, presented a very favorable picture of ama­
teur activities in Germany. 

From another source, D4BUF via WSHD, we 
hear that the DJDC contest was a big success, 
with scores running up into the 400,000 mark! 
One of the top stations contacted more than 70 
countries during the event, which is DX no 
matter how you look at it. 

India: 
From B. M. Tanna, VU2LK, we learn of radio 

in India. Until recently, licenses were granted to 
all who applied for them, with no technical ex­
amination or code-speed test. Consequently, ama­
teur conditions in India had not been good, what 
with the improperly adjusted transmitters and 
slow speed capabilities of some of the stations. 
However, several of the more advanced amateurs 
suggested more stringent regulations, with the 
result that there is now a code test of 16 words 
per minute, in conjunction with a.n examination 
covering radio theory and law and operating 
procedure. The new regulationf! should prove a 
boon to the VU gang, and should do much to 
raise the standard of amateur radio in India. 
Our <'ongratulations to t.hose responsible for 
bringing about the improved condition. 

'Phone WAC: 
Remember when a 'phone WAC was one of 

t.bose things, like a 28-mc. WAC, that you dis-
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,.mssed but never dreamed of owning'? Well, the 
improved conditions on the higher frequencies, 
coupled with the greatly increased interest in 
radiotelephony, have made it possible for many 
of the more advanced stations to obtain the 
award. Latest additions to the list are Bill Night­
ingale, G5NI; Ray Ohrbom, VK3OC; .John 
Steventon, W6CLS; IL H. Gosling, HI7G; W. H. 
Heathcote, ZT6X; A.G. Lapworth, G6DL; F. M. 
Gray, VK5SU; Juan Lobo y Lobo, XE2N; 
Charles DeRose, WlCND; M. Koninckx, 
ON4VR; Henry Harris., W6LLQ; Millard Walker, 
W5AHK; Frank Speir, KAIAN; and George 
Sinclair, W6GAL. Sinclair, whose "California 
kilowatt" consists of push-pull lO's with 120 
watts input, made his WAC two months aftP-r 
going on 'phone. He admits, however, that a 
''V" beam for Europe helped some. 

VU7FY started something when he claimed 
t,hat he and K4SA had the first "all 'phone" 'phone 
WAC. W5CCB and W6GAL both step forward to 
vigorously protest his claim, and we presume 
there are others. So that's settled. 

Now that WAC on 'phone is beeoming more 
eommon, we are having special certificates made 
up, instead of the former type which merely had 
the radiotelephony endorsement added. Any one 
who has a certificate of the old type is welcome to 
exchange it for one of the new ones. · 

QSL Bureau: 
The address of the Bureau for India should be 

,~hanged to read: B. M. Tanna, Satya Sadan, 
Santa Cruz. India. Otherwise the Bureaus as 
listed last month in this column are believed 
correct. 

WAC: 
Several months ago we listed the WA C's as 

issued to the nine districts of the United States. 
We now lii;t. t.he other certificates as issued, and 
leave you to draw your own conclusions. These 
are as of J'anuary 1. 198(): 

CE 8 
Cl\i a 
ONB 
l'R7 
CR9 I 
CT Ul 
CT2 2 
CT3 
ex ]'\ 

68 D 
b\4. 
m 
ES 
Ji' 
FB8 
(~ 
GI 
HAF 
HB 
tlC 
I 
J 
KA 

:w 1 'phone 
·:I 
1 
42 1 'phone 
1 
181 3 'phone 
6 1 'phone 
13 
14 1 'phone 
1 
fi 
44 1 'phone 
11 
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ON4C 1 
oz 15 
PA 49 
PK 7 
PY 1,5 

17 
15 
1 
4 
1 

l 'phone 

SM 
SP 
ST 
SU 
TT 
VK 
VK7 
\'() 
VP5 
VP9 
VQ2 
\'Q3 
VQ4 
VS2 
VS3 
VS5 
VS6 
VS7 

UO l 'phone 
:l 
l 

5 
1 
1 
1 
;i 

.K4 
K,5 
K6 
LA 
LU 
LY 
l\JX 
0]<) 
OK 
(JI\! 
ON 

4 
2 
10 
ii 
7 ,, 
1 
[5 

a1 
,) 

56 fj )phone 

\'U 
XE 
XU 
Yl 
YL 
YIH 
YT 
ZC6 
ZD2 
7.El 
ZL 
ZS 

(l 

6 
19 

2 
1 
5 
l 
l 
6 
53 
70 2 'phone 

And don't forget, those G's use low power! 

General: 
On Sept. 20th VK3OC worked WAC between 

4 :40 and 6:10 P,M., just one and one-half hours by 

WELL-KNOWN SOOTH AFRICAN A1\.fATEURS 
ZSID, ZS6A, AND WIT (EXTREME RIGHT), WITH 

.FRIEND 
Van of WIT seems to be the first African contact of 

many a hopeful DX man-his card shows up regularly in 
WAC applications. 

the elock . . . . . . .fohn Butcher, G5XG., is 
;;tudying atmospherics and fadini, and would 
appreciate the cooperation of W 'phone stations. 
Look on 14,120 kc. at around 2300 BST . . . . . . 
G. C. Cawood, VS4CS, straightens us out on 
Home prefixes. · VS4 is British North Borneo, 
VS5 is Sarawak, and PK5 is Dutch Borneo 
. . , . . . From G6NJ we learn that the annual 
""nvention of the R.S.G.B. had 181 present at the 
banquet, a goodly gathering . . . . . . ZL3DJ 
brings welcome news. If you want a ZL 'phone 
(1tmtact, you will have to get on 28 me., that being 
t.he only DX band on which ZL's are permitted 
to use 'phone. And it isn't such a rusty band at 
that, if 3DJ's need of only a European 'phone 
QHO to have a 28-mc. WAC on both 'phone and 
,:• .w. means anything. His contacts with ZSlH and 
ZT6Y were the first ZL-ZS 'phone cont.acts 
..... , If you want a 28-mc. K6 qso, don't 
call K6MVV on c.w. He has no b.f.o. on his super. 
But he's easy to raise on 'phone, what with that 
beam pouring in a rocking signal all over the 
eountry . . . . . . And don't dose down on ten 
meters too early. WlEWFworked ZLlDV at 8::30 
P.M. on that band. 
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OPERATING 
NEWS 

Conducted by the Communications Department 

F. E. Handy, Communications Manager 

ALL MEMBERS of the A.R.R.L. Board's 
..:'""i Cairo Committee were present at Chicago 
at the Central Division Convention in early 
September. They examined the me.asures taken 
by the League in requesting additional low fre­
quency bands for the amateur service including 
the presentation of our case at the F.C.C. hear­
ings in June, and the subsequent requests of the 
United States Cairo Preparatory Committee with 
further written argument, which was rejected to­
gether with the minority report of the broad­
casters, the only ot,her service asking for any­
thing in the low frequency ranges. Our A.R.R.L. 
Cairo committee members hear it said that to 
back any one service in requesting an upset of 
existing low frequency allocation is considered by 
our government prejudicial to the whole U.S.A. 
position and unwise for us as well as ot,hers. 

~rhe League's Cairo committee members re­
ceived a report on the status of the operating sur­
veys in progress in the 4-mc. and 8-mc. regions to 
determine commercial occupancy and which in­
formation has already played an important part 
in the League's case for amateur radio. The com­
mittee appreciates such amateur volunteer co­
operation as it has received in this effort and be­
lieves that a sufficient volume of data is now 
a.vailable for Cairo needs and uses in this part of 
t,be spectrum. Thanks are extended to all ama­
t,eurs who have helped. 

At, this time the members of the A.R.R.L. 
committee are in agreement that further 4- and 
8-mc. surveying may he abandoned, in order 
that those amateurs who can do so may under­
take necessary surveys and studies elsewhere. 
Not intending to overlook any bets, our Cairo 
committee now inaugurates a study of the region 
21,000--21,900 kcs., which is a third harmonic of 
tnir present 7-mc. allocation. It is felt desirable to 
build up here likewise, specific information and 
evidence of the extent and character of commer­
cial occupancy to equip our representatives at 
international conferences with data to use if, as, 
and when openings occur. As in the other regions 
it, is proposed to find out what stations registered 
are not using their frequency, and also which sta­
tions cannot be heard internationallv. The fa­
miliar Cairo survey forms t!Sed for th~ paat year 
in other frequency ranges will be extended to this 
new use by changing the headings. Work in the 
21-mc. range will supplant work in the 4 and 8 
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E. L. Battey, Asst. Communications Manager 

mo. regions and count for the Cairo survey 
plaque. 

If you can help, brother amateur, ask for our 
survey forms which will be sent promptly, direct 
from Headquarters. Any receiver with a beat 
oscillator that will cover the 21 -·21.9-mc. range 
can be used. A card will bring details---<Jr send a 
radiogram. 

Cairo observers buttons are still available for 
new observers sending in survey logs. Also see the 
mmouncement in March QST (page 24) concern­
ing the Oakland Radio Club's silver plaque. All 
work in the survey reported up to March 1, 1937, 
will count for yon toward the plaque award. 

The A.R.R.L. SWEEPSTAKES, for many 
years one of the outstanding operating events of 
the fall season for W /VE hams is again an­
nounced in detail in this issue. It is a thoroughly 
democratic activity in which any and all ama­
teurs can enter at will just by use of the snappy 
call, CQ SS. If you have time only for a passing 
interest in the contest, which will be held two 
successive week ends this year, a CQ SS will still 
bring you ample in the way of new QSOs and 
contacts that may extend to every part of the 
eountry and put you a long way on the road to 
"working all states," one of the most signal 
achievements. 

An educational aspect in the contest this year 
is the exchange of data in tbe form of message 
preambles, which should familiarize new hrum; 
with the right way to send such data and the 
proper way to take down a message, and start 
neophytes on the road to cultivating superior 
operating ability and qualifications. Also the in­
formation in preambles is all the very essential 
information needed in carrying on through the 
contest. Special blank contest forms are avail­
able to anyone 01.1 request, but such are not re­
quired and you can rule your own from informa­
tion presented elsewhere in this issue. Let us 
have all your suggestions and comments on the 
new SS arrangements which have been based on 
your comments of last year. "Sec you in the SS." 

--J:i'. E. JI. 

Too late for official consideration, W9RQR, Carter Lake, 
Iowa, sends his 1935 Sweepstakes report: 115 QSO's in 43 
Sections; final score 15,735; all work on 7 me. with 75 
watts input. 
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The article by Mr. W. H. Barlow, W9UEU, wins 
C.D. article contest prize this month. Each month 
we print the most interesting and valuable article 
received marked "for the C.D. conte,st." Contribu­
tions may be on any phase of amateur operating or 
<:ommunication activity (DX, 'phone, traffic, rag­
chewing, clubs, fraternalism, eto.) which adds con­
structively to amateur organization work. Prize 
,vinners may select a 1936 Handbook, six logs, six 
message files, f!i:x pads blanks, or equivalent credit 
toward other A.R.R.L. supplies, Send your con­
tribution today! 

-F'.E.H. 

What is Radio Operating? 

By W. H. Barlow,* W9UEU 

i\ GREAT many beautiful pictures have been painted on 
.. t~ the wonderful futures in store in commercial Radio 
Operating, the positions available, and the opportunities for 
travel, but little has been said regarding preparation for 
such positions. There are opportunities in this field, but they 
a.re gained only throu(lh training and conscientious eJrort. 

Anyone who bas ordinary mechanical ability should be 
uble to handle the placing of transmitting equipment into 
operation, but that is far from being all of the operator's 
responsibilities. Perhaps the most difficult side of the ques­
tion is keeping the equipment in good operating c.ondition, 
eare u.nd tn.aintenance. One should have good technica.l 
operating knowledge, and a good knowledge uf mdio funda­
mentals and principles as well as of the practical side. Op­
erating necessitate.a a knowledge of all working circuits of 
the equipment used, their most common troubles, and the 
quickest and most effective waYB of making a repair. Speed 
is essential, which means that one of the qualifications must 
be alertness. 

A good knowledge of the United States regulations regard­
ing the handling of Radio Communications requires diligent 
study, Without this knowledge, an operator would be tread­
ing on dangerous ground, as the penalties which may be 
imposed are severe, and in some instances involve the aus­
penaion of an operator's license. 

In connection with operating aboard ship, additional stud­
j,.,g relative to the general geography of the world, the cable 
Munt, together with land line tariff, are necessary, as well as 
the ability to manipulate a Morse hand key in the senclini,: 
,,f dots and dashes intelligibly, and the ability to handle a 
small amount of secretarial procedure in the way c,f ab­
stracting messages and accounts as well as cash received for 
paid radiograms. 

"Would you advise me to study Radio Operating?" is a 
,1uestion often a.sked. This depends on the individual, and 
his desire to follow the art to the extent that he will not stop 
at hecoming an operator but go on to something that re­
,;uires a great deal more knowledge than mere operating, and 
use the operating vocation as a atepping atone to higher re­
Hponsibilities. Too many students today perhaps fail to aim 
high enough in their ideals and ambitions along this line of 
work, and get into a rut which is in many cases detrimental, 
not only to themselves but also to the profession. A continual 
movement to higher standards and to more responsible 
positions i8 necessary. As the older executives leave the 
field, the younger men must be prepared to replace them. 

Most of our outstanding engineers today are those who 
have apent a great deal of their time, and in some case• 
money, in experimenting with various types of circuits, rais­
ing the standards of ef!iciency. Most of these men have at 
•ome time during their radio career performed the duties 
of au operator on board a ship. at a coastal station, and in 
some cases in the Navy. A great many have been and still 
:ire ra.dio amateurs~ 

The amount of education naturally plays an important 
• 500 South Paulina ~t .. Chicago, Ill. 
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part in probable success in the operating profession. liow­
ever, a fellow wHh a high school edncation or its equivalent 
cs.n make a success in radio operating provided he will 
broaden his viewpoint from the study angie, and keep abreast 
of new developments. This can be done by continued study, 
and the careful scanning of current radio eill'lneering maga-.. 
zines. Text books cannot be relied ui::on entirely inasmuch 
as they are printed only every few years, while the progress 
of the radio art continues from day to day. The choice of 
magazines can best be decided upon through the recom­
mendation of a reliable radio engineer. 

A student should realize that ii he obtains only a limited 
amount of knowledi,:e from the theoretical and practical 
standpoint, he cannot expect to step into a station and take 
charge, Hut if he receives a thorough technical and practical 
training with full size commercial transmitting equipment, 
he will be in a position to handle ordinary operating posi­
t.ions. 

The fact that a, person holds an operator's license, does 
not necessarily tnea.u he is a good operator. It merely means 
he has passed the required examination for such work and 
can legally operate. Just what success he has will be deter­
mined from his general operating qualifications which might 
be summarized as mechanical ability, technical ability, 
safety-consciousness, initiative, good personality, punctual­
ity, personal appearauce, and willingness to take orders 
from Ws guperiors. 

The art of depending on onefs own ability to operate u.1id 
maintain equipment should be practised as much as possible. 
There will be times when you are the sole operator, where 
minutes mean dollars to the owner of the station. You will be 
called upon to trace a trouble quickly and make a repair. 
Then comes the real test as to whether you are merely a 
license holder or a.n operator. This side of the picture is on~ 
that should be considered during the training period. Con­
fidence u.nd self reliance in auy particular line of operating 
fa ease u tiaJ for success. 

Hard and fast rules applied to the oµeration of trall8-
rnitting equipment should not be taken too literally. Devia­
tion from these is often ~,.sential because of the effects on 
radio emissions produced by atmospheric conditions, geo­
graphical locations, and to some ~.xtent the type of circuit 
involved. Here again we find the necessity for good jud~­
ment from the technical and practical atandpoint. 

I hope the foregoing will serve to guide some who might 
be anticipating the radio art as a µrofession. 

OBSERVERS' HONOR ROLL 

Cairo Commercial Occupancy Survey 
For September 1936 

W8NQ 
F80M 
F'R1940 
W9CHH 
W.R. Faries 

W9EFK 

6000-8000 kcs. 
W4ACC W9EFK 
W2CSH l•'8KQ 
W2HA Y IV6JLR 
W800W W9WKO 
F8NC 

4000-1500 kcs. 
WlHSK W6JLR 

ZL20D 
Weneil Kopecky 
P. R. Randolph 
L. L. Simmons 

Some time ago Waldo E. Good, a patiPnt ('l'B) at Koch 
Hospital in Missot1ri, wrote A.R.R.L. headquarters that he 
was interested in getting started in amateur radio but, due 
to financial difficulties and physical handicaps, was unable 
to get the necessary equipment. The situation was referred 
to the Missouri S.C.M., W9CJR. He brought the matter to 
the attention of the Midwest Division Director, W9EFC, 
who, in turn, presented the case to his local club, the O.B.P. 
After investi,\ation the ease was found to be a worthy one 
and O.B.P. Chapter Number l in St. Louis gave Mr. Good 
a new SW3 receiver, complete with 7-mc. coils and power 
supply and a pair of headphones. 
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East Coast Hurricane Work 
i\MATEUR Radio's preparedness and utility in emergen· 

rx cie.s was demonstrated to a high degree before and dur· 
ing the hurricane which hit the eastern shores of the United 
States on September 17th and 18th. From tbe moment that 
storm warnings were issued along the coasts of the Carolinas, 
Virginia, Maryland and New Jersey amateur radio operators 
in all the endangered territory manned tbeir stations and 
took steps to assure the continuance of communication in 
the event of disruption of regular channels. Although little 
need of actual emergency communication developed, ama· 
teur radio links were set up and maintained until the crisis 
was past-amateur radio was ready! Every amateur should 
realize that amateur radio is the emergency communication 
resource of the nation and take steps to prepare his station 
for service, if and when needed. 

The Virginia A.A.R.S. Net was active throughout the en· 
tire storm period. W3AKN/WLQD and W3DVO of New· 
port News collected batteries and other emergency power 
equipment on the 17th in preparation for possible failures in 
regular supply. W3AKN's heavy activities started at 7 P.M, 
that evening when contact was established with W3BJX, 
Winchester, Va. Hourly contacts were scheduled between 
W3AKN and W3BJX. Between 7:30 and 10:30 P.114., 
W3AK.c'l" worked the following Virginia A.A.R.S.: W3FBA, 
Richmond; W3ENJ, Norfolk; W3FJ, who arrived in Nor· 
folk from Richmond with a National Guard unit at 8 P.114, 
Tfo was headed for V irg:inia Beach, the center of the storm 
area. W3ENJ, with W3DQB at the key, was located in the 
National Guard Armor_y at Norfolk. W3FBA, operated by 
W3CFL, w"s located in the 111th Field Artillery Armory, 
Richmond. Continuous contact was maintained with these 
stations for routing communications into and out of the 
:,itorm areas. Several important messages were handled dur­
ing this time, one being to General Wall er, who had es tab· 
lished headquarters at the Monticello Hotel, Norfolk, on 
orders from Governor Peery, and was directing National 
Guard emergency work from there. Contact witb Washington 
was established from W3AKN with W3EUG and W3BWT. 
Various !J.P. dispatches were handled via W3EUG. With 
W3FJ set up at Virginia Beach, all-night communication 
was held between that station and W3ENJ. W3FJ also 
maintained contact with the Richmond Armory, where his 
home station was aiso operating under the W3FJ. Official 
traffic was handled for the Corps Area Commander, Gov­
ernor of Virginia and the Adjutant General. W3AMB as­
•isted in the maintenance and operation of W3F J portable at 
Virginia Beach. Before signing off for tbe night of the 17th, 
W3AKN established contact with A.A.R.S. 3d Corps Area 
HQ's station W3SN and reported conditions. 

Power lines failed in Norfolk during the night and W3ENJ 
•witched to emergency power for contacts with W3FJ. Due 
to difficulty in reception of signals, W3AKN acted as inter· 
mediate station starting about 8:30 on the morning of the 
18th. W3FlUG was again worked by W3AKN during the 
18th and news dispatched each hour, Contact between 
W3CXL and W3AKN was made at 11:45 A.114., and effort 
was made to get information on conditions at Forts Monroe 
and Story. At 1:15 P.M'.. a message via W3ENJ to Governor 
Peery from General Waller, advising that conditions were 
definitely improving, was relayed ·waENJ•W3AKN· 
W3FBA, with the help of W3BJX. From 2:30 to 5:45 P.u. 
,,ommunication was held steadily by W3AKN with Norfolk, 
Virginia Beach, Richmond and Washington. By 6 P,114. all 
danger seemed past and the wind was dropping steadily in 
velocity, so communications let up. This work so far reported 
was all on 3.5-mc. c.w. W3BZE operated at ·waFJ, Norfolk. 

A report from W3EMM, Norfolk, via the Virginia S.C.M. 
W3UV A, gives the following information: W3KU operated 
portable at WTAR transmitter plant with W3GDX and 
W3KU as operators: they had an emergency power supply; 
operation was on 3.5-mc. 'phone and c.w. and some traffic 
was handled. W3AEY was on 3.5-mc. c.w. with several 
operators; they also had battery rig in case of power failure; 
traffie was handled. W3CEY operated portable in Ports· 
mouth at Va. Elec. & Power Co. aub--station; traflie was 
handled for the Army and National Guard. W3CHE had his 
:J.9-mc. 'phone set up in the V.E.P. building in Norfolk; 
W3GCH was operator there also; traffic was cleared, several 
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stations worked. Broadcast station WGH had a battery set 
in the studio• (installed by W3DVO) as stand-by in case 
of emergency. W3ANT, Ft. Monroe, was on handling Army 
traffic. W3FFY, Portsmouth, was on 3.9-mc. 'phone. 
W3BEK, Norfolk, was also on 3.9-mc. 'phone. W3GFV, 
Virginia Beach, was standing by with battery-powered rig. 
W3MQ, the R, I., was a<,tive. W3AUG waa also standing 
by. W3EMM was on 3.5-mc. 'phone and c.w. working local 
stations and several surrounding points: W4DW, W3CQS, 
W3FCU, W3BVG, W2KBI, W2HSO, and held 15-hour 
schedule with W3DCG, Washington, all on 3,9-mc. 'phone. 
W3BWT, Washlngton, worked with the Virginia A.A.R.S. 
Net, and with W4DW, Raleigh, N. C., maintaining regular 
watches on the frequencies of the Virginia Net, W4DW and 
the A.A.R.S. special 3497.5-kc. frequency. W3BWT also 
worked W3CQS with whom a permanent emergency ar· 
rangement is held. The North Carolina S.C.M. (W4OG) 
reports but little QRR work in his state since tbe storm hit 
but lightly there. 

In Maryland/Delaware W3CQS (Salisbury, Md.), as 
Acting S.C.M., correlated and directed activities in that 
area. Upon receiving word that the storm was expected to 
hit, Ws vicinity he telephoned all the amateurs possible, and 
sent telegrams to those without phone service, lining them 
up for emergency work. Definite schedules were made with 
W3AED at Or,ean. City, Md., which point would doubtless 
be hardest Wt. W3CQS maintained schedules with W3AED 
throughout the night of tbe 17th until midnight, signing off 
then to re-~ume at 6:00 A.114. on the 18tb. The schedules were 
Mntinued, but there was no sign of the storm arriving before 
fl :00 P.><., so schedules were dropped until that time, unless 
something came up beforehand. The storm hit Salisbury 
about 11:00 A.M. and attempt was made to raise W3AED. 
W3AED's main power went off at noon a.nd telephone serv­
ice to Salisbury was out except for one circuit, which had 
,oalls waiting for eight hours. W3AED managed to get on 
·,11th an emergency rig, although both of his masts went 
down in the wind. W3CQS held schedules all day the 18th 
with W3SN, Baltimore, Md., until power went off in Salis· 
bttry. Witb regular power gone, W3CQS attempted con­
bets with his low-power emergency rig operated from a gas­
driven generator, W3CQS worked tbe following during the 
storm period: W3CRO, W3SN, W3BWT, W3AED. 
W3EMM, W3A WM, W3ZK, W3EUV. Other amateurs on 
the job included W3WJ, who assisted at W3AED; W3EUV, 
Cambridge, Md.; W3EUK,.Rehoboth Beach, DeL; W3EPD, 
Snow Bill, Md. W3V J, Salisbury, Md., was in charge of the 
local Naval Reserve Unit and kept steady watch at W3GAE 
until dismissed by NDK, Norfolk; he was assisted by 
W3DJU. 

The U.S. Naval Communication Reserve in the Naval 
Districts affected was mobilized for emergency communica· 
tion duty. Scores of N.C.R. mernbers were on the job keep• 
ing thek circuits open .. One circuit V11lS in operation from 
Cape May to :Point Pleasant along the Atlantic coast. 
W3QV, A.R.R.L. Atlantic Division Director, personally 
handled this circuit from 2:00 P.114. until midnight on the 
18th; his dinner was served on his operating table so that 
he would not have to miss a single minute. About 26 stations 
reported into tbe circuit and arrangements were also made 
with several A.A.R.S. stations to give hourly reports. In­
formation was obtained for newspapers and broadcasting 
stations. 

W2CXN, station of the Brooklyn Technical High School, 
was on the air starting at 8:18 A,114,, the 18th, to render what· 
ever aid possible. W2IOP and W2HNS were the operators. 
Weather reports were collected from the storm area and rou­
tine emergency traffic handled. At 11:45 A.114. a QST was 
copied from W3FZ, Washington, that Army officials in 
Washington were anxious to establish contact with Norfolk, 
Va. W2CXN worked W3EFY, Norfolk, and passed the 
information along, advising of W3FZ' frequency-7152 kc, 
W3ERA, who was then worked by W2CXN, relayed 
W3EFY's frequency to W3FZ. W3EFY and W3FZ ouc­
ceeded in making contact. 

Something new in the line of records: YE2JK worked 
eight YL's in one day: VE2DA, W9TSV, W9UOH, VE2KZ, 
WlFTJ, W3FXZ, WlFRO and SPlYL. 

QST for 



New O.P.S., Welcome! 
THE field organization welcomes 

30 new Official 'Phone Station 
appointees, aU received into the 
ranks since the last roster appeared 
in QST. Quarterly station tests for 
July, October, January and April 
are announced for Official 'Phone 
Stations in the bulletins issued to 
the A.R.R.L. 'phone organization 
of O.P.S. in these months. Attention 
is also called to October QST (page 
6:3) wherein a 1936-'37 season 
O.P.S. Competition is announced. 
The St. Louis and Kansas City 
O.B.P. Chapters are offering a 
beautiful cup trophy (here pictured) 
to the leading participant and three 
bronze medallion watch charm 
awards wiU also be made to the 
winners. All operators of good 
'phone stations are invited to line 
up now for O.P.S. and prepare to 
try for the splendid O.B.P. Trophy. 
New men joining O.P.S. ranks up to 
March 1st are welcome to take part. 
See the rules in October QST and 
get in touch with_ your S.C.M. today 
about O.P.S. appointment. Appli­
cation forms will be sent you un 
request as well as asampleO.P.S. bulletin from headquarters. 

Additions to the O.P.S. group: 
WlCOI W2IKV W6KEK 
WlEFC W3CZS W6KKL 
W2AZX W3EOP W6LBK 
W2BJP W4BM W6LPE 
W2DSB W4DDB W60CH 
W2HFB W4DGU W6ZI 
W2HON W6EXH WSFIP 

WSGMI 
WSJFC 
WSKVJ 
WSLVW 
W8NYY 
WSQAN 
W9AEN 

W9ELL 
W9IAW 
W9IQZ 
W9SEA 
Vltl2AB 
VE2HT 
VE3KR 

0.R.S. Appointed 
'FIFTY-SEVEN Official Relay Station appointees have 
· been added to the roster since t.he last official listings 
were_ printed in QS7'. Refer to page 66, October QST, for 
deta,ls on the All-Season O.R.S. Contest and the attractive 
trophy cup offered to the leading participant by the Winston­
Salem Amateur Radio Club (W4NC). Br~nze medallion 
:vatch charm awards will also be made to the leaders. All 
mterested and qualified hams are invited to drop a card to 
their S.C.M. (address in each issue of QST) or direct to 
-'\R.f!-.L. Hq. for details on O.R.S. appointment, and ap­
plicat10n blank for same. Tuke steps now to be eligiole for 
!,he several activities and plans, competitions, etc., for the 
coming season. Sample O.R.S. bulletin will also be sent on 
request. 

The new O.R.S. appointees: 
W1AFB W2HON W3KU 
WlHWZ W2INF W4CXO 
WlIQF W2IOW W4DVB 
WlJHK W2ITX W6JVG 
WlJJL W2JBL Wf\KEK 
WlJPJ W2JGC W6KUT 
W2AZX W2JHB W6LBK 
W2BJP W2LG W6LOS 
W2BLL W3ETM W6MHZ 
W2GAS W3FPQ W60F 
W2HLI W3GDI W7EFR 

W3GKT 

W8CFB W8PSR 
W8CSE WSQAN 
WSDHU W9AI.O 
WSFCG W9FOQ 
W8HMH W9IQZ 
WSHTT W9KUI 
WSIZK \V9MN 
WSKXA W9TKX 
WSKXC KAlHR 
W8LGD-LZT VE2LC 
WSNGC VE3AGM 
WSOAG 

O.B.S. 
The following is a supplement to the list of A.R.R.L. Ofli­

cial Broadcasting Stations in October QST (page 122): 
W3BBV, W4CE, W6AM, W6ITH, W7EZC, W9AUH, 
W9DUD, CM2WW /C02WW, VE3KR, VE3NX. 

November, 1936 

Join the Emergency Corps 
A R.R.L.'S Emergency Corps now has a membership of 

• 374. The A.E.C, is open to all amatems and every ama­
teur is urged to register in one of the two groups, (1) Emer­
gency Powered Stations, or (2) the Supporting Division. }for 
membership in the first group it is necessary to possess 
equipment suitable for operation in an emergency when reg­
ular power facilities are disrupted. A11Xiliary power must be 
on hand or must be obtainable from a reliable source upon a 
few minutes' notice, Membership in the Supporting Division 
is open to all amateurs who will pledge themselves to assist 
in the event of failure of regular co=unication facilities as 
long as normal power is available: these members do not 
have to have auxiliary power, although all members are 
urged to join the Emergency Powered group at the earliest 
,,pportunity, 

To join the A.E.C. simply send a postal to the Co=uni­
eations Department, A.R,R,L. (or WTite for application 
blank), listing what equipment you have, Applicants for 
Emergency-Powered membership should list fully all emer­
gency apparatus, especially auxiliary power facilities. An 
Emergency Manual now in the course of preparation will 
contain definite suggestions and rules relative to emergency 
work; this will be furnished free to all A.E.C: members, 
Seventy-seven amateurs have signed up in the Corps within 
the past two months. Send your application NOW! 

New A.E.C. Members 
Elmergency-Powered: WlAMH WlA VP WIBJU WlDNT 

WlHKK WlJAH W1JEQ WlJHM WIJJY WlJN WlJUZ 
W2JYR W2JSL W2JVP W2JXJ W3BBV W3EBC W3ELY 
W3GAOW4AARW4BQRW4CATW4DUA W4ROW5CPV 
W5EPC W5EYE W5FSS W6CLS W6GCM W6IIF W6JLR 
W6NXO W60FD W7DBE W7DIS W7ETG W7EVW 
W7FWY WSBRC W8ELU WSFNN WSFSK WSJSU 
W8JZN W8LY WSOQU WSPBQ WSQGW W9EBK 
W9EJD W9IJP W9PBV W9UWC W9UWQ W9VGN 
W9VWP W9WTT W9YHD VE4CQ. Time Union Short­
wave Club, W2HON (Albany, N. Y.); Helix Amateur Radio 
Club, W6MGJ, La Mesa, Calif.; Saskatoon Amateur Radio 
Club, VE4AAA, Saskatoon, Sask. 

Snpporting Division: WlITF WlJOT WlJYE W2DBQ 
W2GCC W4ECN W5DAQ W5FDI W7FWB WSLAU . 
WSOAG W8PIX W8PQQ W9WDC. 

Copying Bee Winners 
Af REPORTED in AugustQST (page 27), six operators 
· tied for first place in the A.R.R.L. 1935 Copying Bee. 

In view of this an elimination contest was announced for 
these operators for the evening of August 14th. A new text 
was prepared and transmitted from WllNF and W2AYN. 
Three of the original leaders did not enter the elimination 
test, .namely W2DHI; YNlAA; and D. R. Wingate of 
Leoma, N. J. Those participating were K4KD; K4RJ; and 
WBB_KM. K4Kp and K4RJ tied for first place, each making 
but live er~ors \apparently due to bad QRM), or a score of 
90%, Dupl)cate_ awards of the silver loving cup trophy in the 
1935 Copymg Bee go to these operators! Congratulations 
OM's. · ' 

The text as transmitted from WlINF and W2AYN: 
DISCERNIBLE 12VNTH C::JUADRUPLER ERRATIC 
NUETRALIZENG MULTIPLICITY RST5H5 SKOV­
VEIEN TETEATETE MEGAOYNNLE QUEQEU 
TSETSE YTTERBIUM AXMIIF4V BIZARRE' INITE­
ATE ZEENO ENTENTE JUEJUTSU TIENTSIN FIN­
DESIECLE ICHTHYOPHAGOUSMOBULA TION ONO­
MATOPOEIA 6F4TH50I DROHOBYCZ LAUTTAS­
AARI YTTRIA PEPWEERMINT METEOROGRAP5S 
INDIVIDUALAIY PYJAMA ANTEATER TENNEES­
SEI 73MS3H SCHEHERAZADE MISSTRESSSHIP 
MISIISIPWEI ZACATECAS LIGNIN BUBBHAL MIL­
ILILHENRI MNEMONIC YWAINEZ CINNIC NNU­
TOJ TOMTHUMD GEOPHYHICAL AFFIXED HERE­
UNTO ii:'R. Speed of transmission was approximately 22.5 
"".·P·m· _Special1:1e:itio?is due W4AUE, an un-official parti­
cipant m the elirmnat1on test, who made but two errors for 
a rating of 96%, Very FB! 
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DX Notes 
28-mc. has deJimtely ope,ned up again with reports of good 

DX coming in from all sides. In preparing for what experts 
say will be "the best DX season ever," don't overlook 28 
me. There is plenty of room on that band and, when condi­
tions are right, it makes 14-mc. enthus.iasts sit up and take 
notice. Recent 28-mc. reports include " long list of Euro­
peans worked by W3Z:X; Europeans worked by WlICA and 
HP, LU, K6 and ZSlH heard; VR4AP worked by W9NY 
at 4:30 P.1<., CST, Sept, 12th, and same date LU's, XE's, 
VE5's, W6 and W7 and VP,5GM heard; also at W9NY, 
ZSlH and ZElJJ heard Sept. 13th, and PY5QD heard Sept. 
16th, 5:30--{l:00 P.M.; W9,JZJ is hearing quite a bit of DX on 
u.ten" including VP, XE, G, K6, K5, OA and numerous 
W4's; heard by W9SPB during September are K5, LU, 
VK4, VP5, ZEl, XE, D4, OH, ON4, ZS-most of these 
were worked. Don't pass up 28 me.! 

PAjl)JMW reports via W9EEZ that he worked 175 W's 
during the DJDC contest and made a total of 100,404 points. 
•.• VE3AU has been snagging some good ones: l!'BSAD 
(14,2S0 kc.), '1'9. Sept. 6th, 7:50 A.I<. EST; ZS5Z (14,260), 
Sept. 6th, 8:50 A.1<., T9 and 'phone. ZS5Z reported VE3AU 
his first VE contact and a contact that made him W.B.E. 
nn 'phone; he asks the W 'phones to look for him in the 
mornings; PKlJR was worked by VE3AU, Sept. 8th, 8 
A,M., H,330 kc., T9, VQ8AA on Sept. 24th, 8 A.I<. (low 
freq. end 14 me.), and VQSAF, Sept. 27th, 6:45 A,M., T9 but 
wobbly, about 14,070 ...• Some of the real DX 'phones 
being logged on the U.S. east coast: PKlQU 14,070; 
PKlMX 14,110; KAlME 14,135; KAlBH 14,120; ZElJR 
H,270; SUlKG 14,290 ...• W2CYS worked HS4T, Sept. 
:.!0th, 5:20 P,M,, EST, about 14,430 kc., 5U0-cycle note; 
QTH given "" Care of Radio HSJ, Bangkok. Siam •••. 
WSBBN reports contact with YR5CP, Roumania, about 
14,290 kc., Sept. 3rd, 11:35 l'.M., Ei:IT .... W!GNE 
worked MXlAl on Sept. 17th, 6:20 P.I<., EST, about 14,370 
kc., chirpy d.c. note; has anyone else worked this one, and 
any dope on QTH? . . . 

W6CUH reports: "Rang up about 92,000 points in the 
DJDC euntest. Worked 105 Europeans in 20 countries for 
195 QSO's during the Jive week-ends; 33 different D's were 
worked in 16 of the German districts. Central and Eastern 
Europe are good in the evenings from 0300 to 0600. Morn­
ings find dozens of South Americans rolling through from 
1400 to 1630, Europe is also in there around 1600 and peak­
ing agafo around 2200 GT. Rather new ones worked recently 
during the evenings include ES2C 14,270 T9, LA2B 14,260 
T9, LA3C 14,420 TS, LA5P 14.340 1'7, llZZ 14,430 'CT, 
U5AT 14,2S0 1'9, YR5AR 14,090 T9, LA6A 14,320 T9, 
OK3XF 14,290 T6, YR5AT 14,280 1'7, U5KS 14,120 T9, 
SPlCS 14,090 T9, llLD 14,430 TS, U9MI 14,410 '1'8, 
U9AL 14,340 T9, U3DQ 14,260 'f6." ... 

W2IOP worked VS2AG (QTH given as Kuala, Kangsar, 
Perak, F.M.S.) one morning about 10:00 A .• w.; frequency­
high end of 14 me. He also worked ZZ2Z, 6:55 P.M., Sept. 
12th .•• false? W2IOP reports reception of IlTKM, 
about 14,3S4, T9X; SUlCH, SUlRO and SUlAC, high­
frequency end of 14 me. • • . October 1st marked the day 
when WlWV QSO'd his 600th G. 199 have been worked this 
year (up to that date) and 40 during September. 222 of the 
600 have been worked at least twice, and one, G2OL, with 
whom schedule is kept, 135 times. Practically all QSO's 
were on 14 me., a very few on 28 and 7 me., and two on 3.5 
me. QSL percentage is very high-to October 1st, 473 
QSL's had been received from the 600, •.• A group of 
well-known DX men ganged up at the Chicago Convention: 
WlFH, WlFNO, W2AIW, W4DHZ, WSCRA, WSBSF, 
WSPT and W8DWV ••.. WSBKP worked JSCA, August 
:!0th, at 8:10 A.M., and claims it is his 151st country; he 
lists some frequencies: ZC6CN 14,440; U9MF, U9AC 
14,410; VQ4SNB 14,235; FOSAA 14,340; VS7JW 14,300; 
VS7RF 14,350; PKlPK 14,320; PKlBX 14,305 .•.. 
VK2IG is after W.A.S. He is particularly anxious to QSO 
North and South Dakota; hams in. those states, watch for 
VK21G on 14 me •.• , W9PIL worked IlKG on 14-mc. 
'phone, Sept. 1st, 11:05 p,v.; frequency about 14,500 •.•. 
W6JMR writes, "One fellow on 14 me. who deserves com­
mendation is ZT6Q, who steals the show as far as South 
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Africa.ns are concerned; he could be logged practically every 
night right through the summer, S9 on several occasions and 
never below 85. He describes his rig as crystal-controlled 
with four 48's push-pull-parallel final, 32 watts input! DX 
has been exceptionally good here on 14 me. with Europeans 
e,:,ming through in droves-and louder than ever. 08301 
is putting in a. very consistent signal out here; he is using 
an RK20 final with about 100 watts input." 

DX 'Phone Notes lWeat Coast), by W6LLQ: Some ama­
teurs have been satisfied with the practice of "flagging 
down" a c. w. DX contact by the use of o. w. and then shifting 
t.o 'phone to complete the desired QSO. This year the 14-mc. 
band has opened to such an extent that a good consistent 
two-way 'phone contact can be quite easily established with 
every continent with a little perseverence and patience. 
This spring the West Coast 'phone men had plenty of op­
portunity to get their Europeans "" G6I.K, G5NI and 
ON4VR came in regularly night after night on 'phone. All 
during this summer the elusive Asian contact was available 
in V,SBAQ in Hong Kong and VS2AK in Kaula Lumpur, 
Malaya-the former being on early Sunday mornings on 
1.4,300 kc. and the latter operating practically every morning 
between 6 and S A,M, P.S.T. on 14,125 kc. The real DX, 
however, has opened up in the form of re~r S6 to S8 
reception of ZSlB, Cape Town, South Africa, on 14,110 
kc.; ZS2X, Port Elizabeth, South Africa.; on 14,100 kc.; and 
1,he mnst remn.rkable SB signal of ZElJR, Salisbury, South­
ern Rhodesia, on 14,255 kc. These rather rare signals come 
in at their peak between 7 and 8 A.M. P.S.T., particularly on 
Saturday and Sunday mornings_ 

THE RADIO CREW OF THE 1936 JARVIS 
ISLAND, SOUTH SEA EXPEDITION 

Left to right: K6GNW, chief operator of the expedi­
tion's station un Jarvis island: Ah Kin ~ong (licensed 
ham, but no cal!), member of the expedition; K6GAS, 
who maintains regular schedul~s with the e::x:pedition 
from his .nation in Honolulu; K6INF,. assistant operator 
at K6GAS. The transmitter shown ls the 150-watt ham set 
used at Jarvi• Island. The call K6GNW will be used in 
the 7• and 14-mc, bands; 7114 kc. will be the principal 
frequency, doubling to 14,228 kc. on 14 me. The expcdi, 
tion ls under the auspices of the Departments of Interior 
and Commerce (Airways Division)a i\. Navy frequency 
and calLunll be announced later. K6GAS uses 14,224 kc. 
for his schedules. Watch for K6GNW and please report 
all reception and contacts to A,R.R.L. 

Additional DX Awards 
The North Carolina 193tl DX Contest winner, undecided 

IVhen the report was printed in September QST, is W4AH 
with ::n ,185 points. Additions to the list of club winners: 
W2DC, Schenectady Amateur Radio Association; W3FKK, 
The Tri-County Radio Association, Inc., of Plainfield, N. J.; 
W8CBI, Dayton (Ohio) Amateur Radio Association; 
W9BEZ, Wichita (Kansas) Amateur Radio Club; VE2EE, 
Montreal Amateur Radio Club. 
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Wanted-Stations to Send Code Practice 
The A.R.R.L.'s program of code practice on the 1715-kc. 

band is being revised for the 1936-37 season. Many new 
stations are needed to carry on this work. With the i~cresse 
of the code speed requirement to 13 w.p.m. beginners will 
find the code practice program of even greate~ assistance 
than in the past. Any amateur working in the 1715-kc. band 
wishing to v1Jlunteer regular schedules of code practice i• 
invited to drop a card to A.R.R.L. Headquarters. Please 
state the days and hours you would like to se11d code lessons, 
and list your exact frequency. Station• engaged in the work 
last season are requested to send in their new schedules. The 
schedules of all Code Practice Stations will be printed in 
QST. Helpful hints on sending code practice are furnished 
to all volunteers. What say, OM, will you help the new 
comers master the code? 

Code Practice Volunteers 
W6HUX, Los Angeles; W8MFV, Vandalia, Ohio; and 

W9YEO, .Milwaukee, Wis., are the first '36-'37 season vol­
unteers in the A.R.R.L. 1715-kc. Code Practice Program. 
Their schedules of transmission are; W6HUX, 1960 kc., 
Mondays and Fridays except holidays, etc., 7:30 to 8:30 
P.M., PST; announcements by voice. W8MFV, 1936 kr.., 
Monday to Friday, inc., 6:30 to 7:30 P.M. EST; 500 watts on 
150T's. W9YEO, 1936 kc., Mondays, 6:30 to 7:15 P.M. CST; 
Kleinschmidt perforator, Boehme transmitting head. It is 
expected that WIDA V, Hartford, Conn., will conduct code 
lessons in the 1715-kc. band daily at 11:00 P.M. W6IXZ, San 
Francisco, is also arranging a schedule. Schedules of addi­
tional volunteers will be announced as received.. WIHXE, 
Lawrence, Mass., sends code practice on 56.2 me. daily from 
7:00 to 7:30 P,M. EST. W4DNA, St. Petersburg, Fla., au­
~ounces a schedule of code pra~tice on 7208 kc.: Mondays, 
Wednesdays and Fridays, 6:30 to 7:30 P.M., EST; 15-rninute 
periods at increasing speeds from 3 to 20 w.p.m. 

November Hamfests 
November 14th: The Finger Lakes Transmitting Societv 

will hcild its Ninth Annua.l Hanquet and Hamfost at th~ 
Osborne Hotel, Auburn, N. Y., Saturday, November 14th. 
Registration at 5:00 P.M., banquet promptly at 6:30 P.M.; 
plenty of good food, entertainment, speakers, contests; 
special session for N.C.R. members; prizes~ a good time 
assured for all with the well-known hospitality of the 
F.L.T.S.; price is $1./iO, including everything; all amateurs 
are invited-as is the custom in F.L.T.S. "blow-out•." the 
affair will be strictly stag. Send reservations to W. E. 
Thompson, W8BDV, 39 Mattie Street, Auburn, N. Y. 

November 21st: The Arrowhead Radio Amateurs Club 
of Duluth (Minn.) and vicinity announce a Hamfest for 
November 21st at the Hotel Arrowhead, Duluth. Registra­
tion $1.25 per person. Well-planned entertainment, banquet 
and plenty of prizes are promised all who attend. Those 
amateurs coming from out of the city will find lodging at 
homes of various local amateurs. Visits to amateur stations 
will be made on Sunday, the 22d. Every amateur is welcome. 
ff further details are desired, write Roger Krause, W9SIW, 
222 West 7 Street, Duluth, Minn. 

WCFT-Yacht Yankee 
Alan R. Eurich, W8IGQ, sails November 1st from 

Gloucester, l\1ase:., as radio operator on the ex-pilot schooner 
»f the Dutch government service, now the private yacht 
Yankee, owned by the skipper, Irving Johnson. The equip­
ment on board consists of an M.O.P.A. using an 801 driving 
four 80l'e in P .P.P. with au output of 75 watts on the high 
frequencies. The receiver is expected to be a Sargent model 
12, all-wave t.r.f. Power _is obtained from the ship's supply, 
a 50-volt bank of batteries, through a 500-volt dynamotor. 
WCFT will operate on the following frequencies: 4140, 
5520, 6210, 8280, 11,040. 12,420, 16,560 kcs. For working 
hams in the 7-mc. band 6210 and 8280 will be used, and for 
work with 14-mc. hams operation will be on 12,420 and 
16,560. At present the only scheduled contacts are at 2100 
and 0300 GT. After all schedules a CQ will be called and an 
indication given of the ham band on which to reply. 

November, 1936 

The Yankee will sail to many desirable (from the ham 
standpoint) DX points, such as Galapagos Is., Eaater Ts., 
Pitcairn Is., Tuamotu group, Society ls., Cook ls., Tonga 
ls., Samoa. Fiji ls., New Hebrides, Solomon Is., Papua, 
Bali, Singapore, F,rench Guiana. Anyone interested in the 
latest dope on progress of WCFT may obtain same from 
G6N.l, K5AA or W8PH. These stations are keeping a con­
stant schedule for the duration of the trip, a year and a half. 
All cards for WCFT should be sent care of W8IGQ, 4138 
Oak Knoll Drive, Youngstown, Ohio. All amateurs, please 
watch for the yacht Yankee, ·wcFT, and report contacts 
and reception to A.R.R.L .• West Hartford, Conn. 

BRASS POUNDERS' LEAGUE 
(August 16th-September 15th~ 

l!/xt.ra Del. 
f:J~B Or~j De~ ff~ Crzdit ~itfl 
W5FDR 124 146 :!86 94 7.50 
W7DUE 10 :l4 562 ;l4 640 
\V,5CJEZ 58 3a 402 11 504 

MORE-THAN-ONE OPERATOR STATIONS 
Extra Del. 

('all Orfu. Del. Rel. Credit. Total 
.KAlHR 443 314 412 ll69 

These stations "make" the B.P.L. with total., of 500 
or over. l\Iany "rat{'" extra credit ror one hundred OI' 
more deliyerles. The ronowing one-operator stations 
make the B.P.L. for deltrerino 100 or more messages; the 
number of deliveries ts as follows: Deliveries count! 
W!INW, 247 W6JTV, 141 W7APS. 120 .KAlAN, 104 

A.A.R.8. STATIONS 
Extra Del. 

C'all Or!q. Del. Rel. C'redtt Total 
WLML (W3AMR) 11 58 593 52 714 

MORE-THAN-ONE OPERATOR STATIONS 
Extra Del. 

Call Orig. Del. R•I. Credit 7'otal 
WLJ (W5OW) 153 558 490 - 1201 

A total of 500 or more, or just 100 or more deliceries 
will put vou ln line for a place In the B.P.L. 

STATION ACTIVITIES 
CANADA 

MARITIME DIVISION 

MARITIME-SOM, A. M. Growell, VElDQ-UL, 
Route Mgr. Hill Horne has the Maritime Net reorgan­

ized and ready for the fall work; he is now scheduling 
VE2DG, and the Trunk Line is working rapidly as far o.s 
Ottawa. HH is Net man for P.E.I. GU ia going to apply for 
O.R.S. EC keeps Dartmouth on the map when not QRL the 
R.C.A.F. HJ is thinking of sending in application for O.R.S. 
EA is using Ilea power- single 30 crystal oscillator. CW bits 
all ban& with single 6L6. BZ sports new FB7 preselector; he 
is working 3.5 and 7 me. EY has been QRL service work. 
HX has been busy building new receiver. GB is using 'phone 
on 3.9 me. GE spends most of his time on 14 me. AP works 
both 3.9- and 14-mc. 'phone. FR sticks to low power. CO is 
dividing time between 14 and 28 me. IV is QRL college. EQ 
is getting out FB with a 250 final. GK is still after bu~Hi! 
.JM/VE3ALK is in Hamilton for the winter months; had 
his first QSO in the 3rd district-on 56 mc.-and with the 
R.l.! IZ worked his first VK. JF, BV and CB are busy with 
service work. HK is making the new 35T do its stuff. KB is 
a newcomer. FV is using a pair of 46'• final and has an lfB 
homebuilt super-9 tubes. EX has new YL 2nd op. DU, 
Bathurst Mines, N.B., has rebuilt the rig to use P.P. '03A's 
in the final, driven by another '03A. ET bas left on his last 
trip this season-southern cruioe-op on R.M.S. Lady 
Nelson. BH, Canso, has been working 'em right and lelt on 
14-mc. 'phone; incidentally this is our most "eastern" 
station on the mainland. The H.A.R.C. had a booth 
equipped with full ham station in operation at the N.S. 
Provincial Exhibition; the station operated duplex 14-mc. 
'phone for the instruction and interest of visitors and pros­
pective hams; several late-t~-pe ham supers were available 
for comparison b_y visiting hams. 

Traffic: VElGL 22 HH 18 GU 10 EC 6 HJ 8 IB 3 
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ONTARIO DIVISION 

ONTAR~O,-SC~, Jon Perdue, VE3QK-R.M.'s: 3MB, 
3SG, .3GT, 3(,G, 3TM, 3WX, 3QK. P.A.M.: 3NX. 

Welcome AGM to O.R.S. ranks. NC was visited by YW and 
CI, and met NX and AEV while visiting VE9CNE. WK is 
looking for more schedules after carrying one with VE2B U 
all summer. IR reports after !3-year layoff in which interim 
he signed at VE5MR, CKMO and SVHP!!! Welcome, ole­
timer! AZ busts out and reports. JI hauled off and got him­
self a YF. Congrats from the gang to Mr. and Mrs. Walker. 
XY is getting DX cards from S.A. while inoperative. KM 
rolled up FB score in O.P.S. contest. SG has 1\'lix trouble and 
is open for suggestions. DU is forced to give up R.M. duties, 
and are we gonna miss him? Gosh, Dave! QB was visited by 
LC and DA and has at last gone crystal control. JZ is QSY­
ing to Toronto. RV and MA visited QB. TM resumed T.L. 
"M" duties. MB saw a loi, of the gang at Ottawa Club 
picnic and is new R.M. in Ontario. UO has QSYed to Car­
dinal and aspires to O.R.S. post. The Ottawa Club president, 
aPL, is still looking for dinosaur bones out west. SR, RK 
and BY will soon leave for college. DA has been bagging 
plenty of DX on 14 me. all summer with his RK-2o-Georp;e 
is now a proud Daddy. AFR works DX on 14 me. with new 
RK23 tri-tet. VN is looking thru rose-colored glasses at a 
pair of 50T's. AGG is crowded for time, but has a couple of 
likely-looking 6L6's around. AGL is the "mystery man" of 
the Northern Nights Oooohhh! AGM had visit from 
W8JOO. OD is moving into the Kirkland Lake fold. ABW 
resumed T.L. "I" duties. VZ schedules ABW nightly and is 
polishing up his "Mr. X-er.'' HV will be O.R.S. by this 
re.ading, GG is strangely silent. AE wants another Al1°VE3 
contest. AU is doing some more FB DX work on 14 me. 
AEM sits and admires his VE3-Contest Trophy and is 
rarin' to get at trallic again. NX has new 50T and is getting 
OF'N working again, KR is now in Windsor and new O.P.S. 
RO is considering 50T's and Sewickley, Pa. Swell note from 
ZU covering Lakehead activities. LY, RA, DX, GB are aJI 
on O.F'.B service. J!'W and GS are on 14-mc. 'phone, AKP 
.is Fort William's newest. AKO, Windsor's, BU is waiting 
for commercial ticket. 9AL works Mra. Russell daily at 3AL 
at Stoney Lake, and in FB style. WX has new rig about 
finished. Guess that's a!l for now-and from me, all for an 
indefinite time. It's hard lines for yours truly to say 73 to 
such a swell gang-but business pressure and a new QTH 
totally unsuitable for continuance of my S.C.M. duties 
c,ombine to wring a swan song for 3QK. Let me, before leav­
ing, shake the hand of 11a great team," a Section second to 
none in A.R.R.L. organized ham radi~o, with a gulp and 
a tear, fellers, it's uTi1l ll'e .Meet .Agair,."--(}ee! But you 
were reg'lar guys-Tnx, CUL and 73.-Jon. 

Traffic: VE3WK 85 AEM 65 AU 36 ABW 34 AZ 21 QB 
19AE8SG6IR4. 

QUEBEC DIVISION 

QUEBEO---SCM, Stan Comach, VE2EE-The fall is 
upon us; the shades of night fall faster, the old gang are 

forsaking the great outdoors and polishing up their 
keys. The position of R.M. has been filled by the "maestro" 
DG, and schedules are being arranged to box the compass; 
anyone interested in traffic is asked to get in touch "~th the 
R.M. DR is" Alternate" on Trunk Line" I." EC has rebuilt 
his final to accommodate higher power and is using a single 
wire-fed antenna in place of the old Zepp. LC is a very 
competent operator. JK is new W.A.C.; Tommy worked a 
,Japanese for the Asian; congrats. BU assisted in clearing 
Toronto Exhibition traffic. AP, not satisfied with his rig on 
14 me., is thinking of rebuilding. LJ has at last 1>:ot his 6L6 
e,cciter unit perking. CR has acquired a new reneh-er. BB 
has been negotiating for a new receiver. DA is quite active 
on the :l.5-mc. 'phone band. CS is making a relay rack job. 
LV is getting out nicely with the new rig. LO wore out two 
pairs of pants getting up an antenna for the Field Day tests. 
HR is enjoying himself on the traffic lanes. ER is keeping 
active schedule with HH5PA. It is with regrets that we 
learn that HK is contemplating selling out, lock, stock and 
barrel. ID is purchasing a new receiver. l<'Q is interested in 
56 me. After hearing the Super-Gainer at l Y, IJ went right 
back to the shack and started tearing his old receiver to 
pieces. DD is now working in Montreal. HT, AC and AB are 
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still keeping the Tri-Colour Network moving. IT puts a very 
F'B signal into this location on 3.5-mc. 'phone. FO is consid­
ering remote control A la YOH. JI is building a Super-bet 
with all the trimmings. EW is selling out to modernize his 
station. FK is putting his 'phone acr088 the pond in good 
shape. LM has a nice signal on 3.5 me.; how about being the 
first YL on 14mc.? JJis thinking of purchasing an ACR-175. 
BE, GA and BG have been scheduling VP7NA. GO was one 
of the Montreal representatives at the Ottawa picnic, BO 
has been modernizing his receiving equipment. IO used 
Payette's whole stock of stand-off insulators on the new 
transmitter; the aetual count is fifty-four, Hi. KY is getting 
more than his share of DX. AX has been heard working the 
Aussies eonsistently. LP has purchased a 6L6. iVe are 
pleased to hear IR with us again; Corey has almost com­
pletely recovered from his aceident. The Montreal Radio 
Club is in session again, meetings every third Thursday, 
Abner-Kingman Room, Y.M.C.A. 

Traffic: VE2HH 28 BU 65 DG 21 EC 10 LC 99 DR 20 
,JK 16. 

VANALTA DIVISION 
J\LBERTA-SCM, Alfred D. Kettenbach, VE4LX-Our 

1~ new H..M. is GE, repladng BZ, who will be QRL thi• 
season, EO is now using remote control. JP visited GM and 
LX. RY visited EA. AA is QRL with railroad. HM attended 
the Vancouver hamfest. BW and GM buried the hatchet 
for three days. GD is still fishing, OF reports FB times hunt­
ing ducks this fall. OJ ls back on 3.9-mc. 'phone. CY is a 
finished photographer. LA is getting out FB. SW's XYL is 
making speedy recovery. SN wants cannon lillies. JJ cured 
his motor boat. OD and DV keep Calgary active evenings. 
HQ is Q.RL touring the Province. ZD sounds FB. LQ will 
grid modulate 1.75-mc. 'phone rig on low power. WX is new 
traffic hound. Congrats to GE on W.A.C. HM is rebuilding 
exciter. GM is QRL fixing up the shack to keep out the win-
try blasts. •.c 

Traffic: VE4LX 31 EO 10 GE 8 QK 7 WX 2. 

PRAIRIE DIVISION 

lV'.[ANITOBA-SCM, A.J.R. Simpson, VE4BG-VG re­
. ports some traffic and has schedules working "ith 
MR, Biggar, Sask. Trunk Line activities will this season be 
looked after by GC, who is an old-timer at this job, AG hav­
ing decided to take a rest this coming winter after a very 
FB job on the Winnipeg end for the last two seasons. AE is 
moving to a new QTH and has sold his copper pipe vertical. 
BQ is back in Winnipeg to stay after putting in a few seo.­
sons up North operating for the Airways. DU is moving to a 
new QTH in the west end of Winnipeg. EK keeps busy on 
14-mc. 'phone band and finds the RK-20's do their stuff. 
CC has a 50T, which we hear is intended for some 56-mc. 
work. GL has ai:quired an XYL and, after a California trip, 
is heard once again on 14-mc. 'phone. GQ's 14-mc. 'phone 
sigs are very 1''B. IC purchased a car, IP finds the 14-mc, 
'phone be.st. IS is heard consistently on 14-mc, c.w. KX is 
moving to a new QTH. LR has a new super. LL is puzzling 
over an antenna arrangement at new QTH. MW is building 
an all-wave receiver. MY has been rebuilding his transmit­
ter into a cabinet job, NI is having good luck working DX 
with his 14-mc. 'phone. NM shows what can be done with 
low-power 'phone and c.w. NT has Class B modulated his 
RK-20's. OK devotes all his time to 56 me. QA is now run­
ning an FB 14-mc_ 'phone. QC went on a two weeks fishini: 
and hunting trip in the wilds of western Ontario. QF finds 
his new antenna FB for DX. QV's 14-mc. 'phone is FB and 
he is putting up a new vertical. RO is moving to a new loca­
tion and will have a 90-foot trestle tower for his antenna. 
'I'O keeps on 14 me. with his c.w. rig. UX is going to give 56 
me. a rest and get back on 14 me, VI is about ready to go 
with his T250 final. ZK is still acquiring equipment for his 
new rig. AAH keeps busy on 7 me. KF just needs five more 
states for his W.A,.S. ABE schedules ZT at Norway House. 
AEL is new on the air with an 802 final. AA W has a new 
antenna. AE is building a new modulator. TV up at The 
Pas sends his regards to the gang and would like to bear 
from you fellows; he is putting in a new rig with an RK-23 
and RK-20. At The Pas we have XT with a 6L6 osc., RK-23 
buffer and final. LO has a new rig with an RK-23 final. LI 

(Continued on page 84) 
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CORRESPONDENCE 
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Coping with the B.C.L. QRM Problem 
2202 Wellington St .. , Greenville, Texas 

Editor, QST: 
Luuks like the 160-meter 'phones are in for a 

general calling down, from the F.C.C. on down 
through the ranks of well-meaning hams .... 

I believe the larger part, of the complaints 
against the 160-meter 'phones are due as much to 
the design of the majority of b.c. receivers as to 
any shortcomings in the 'phone transmitters. 
The fact, that a great many of the b.c. superhets 
built in the past several years use an i.f. around 
450 kc., with the oscillator frequency 450 kc. ur 
so higher than the signal frequency, makes it a 
matter of simple arithmetic to see that a strong 
image signal from stations operating between 
1800 and 2000 kc. may be expected to show up on 
the receiver between approximately 900 and 1100 
kc., right in the middle of the broadcast band. 
Naturally the enraged b.c.l. sets up a howl, and it 
is almost impossible to explain the mysterious 
ways of the superhet circuit in such a way as to 
convince him you are nut operating in the b.c. 
band. You come in right on top of his favorite 
station, therefore you mu.qt be operating there. 

Since it is the nature of the 160-meter band to 
produce strong signals for a matter of several 
miles around the transmitter, even when it is one 
of low power, this "primary" image signal is very 
strong in all receivers of this design in the vicinity. 
It is worse, of course, when the receiver employs 
no pre-selection; but it can be bad enough on 
those with pre-selection where a fairly large an­
tenna is used or the transmitter has considerable 
power. In fact, signals from my 30-watt set have 
been reported from neighboring towns as far as 
fifteen miles away as coming in "right in the mid­
dle of the broadcast band," strong enough to 
interfere with b.c. reception; and I have been 
called down by well-meaning fellow harus on this 
account. I checked this carefully by means of an 
"old-fashioned" three-stage tuned r.j. b.c. re­
eeiver (which has been giving me good service for 
some six or eight years), operating with a 50-foot 
antenna directly under my transmitting antenna 
and the gain well up beyond normal b.c. signal 
requirements, and could find no faint trace of any 
signal from my transmitter anywhere in the b.c. 
band except with the gain wide open on the 
1500-kc. end .... This test convinced me my 
transmitter was by no means at fault, and there 
was.no actual radiation in the b.c. band. 

Novemben-, 1936 

Of course, the small "cigar-box" midget re­
ceivers with one stage of tuned r.f. and non­
regenerative detector are quite hopeleEs against 
any kind of signal from local transmitters, regard­
less of frequency. They simply have not enough 
selectivity to be effective against strong signals, 
and reception is generally smeared all across the 
dial when a local station is on, b.c. or amateur. 
But with the superhet of usual design, a 160-meter 
'phone signal will usnally show up only as an 
image signal on one spot on the dial. I don't see 
just what can be done about it, short of operating 
on some other band I It is hardly fair to ask an 
aruateur to buy wave-traps for half the receivers 
in town; and their effectiveness is doubtful, any­
way, I think, in this case, as enough 160-meter 
signal would get into t,he receiver through the 
power line to produce a husky image. 

I have cut down complaints consip.erably by 
choosing an operating frequency that places the 
image in between our two loudest nearby b.c. 
stations: WFAA on 800 kc. and KRLD on 1040. 
Since very few people are likely to be listening to 
the weaker and more distant stations between 
those, two in the daytime, and I seldom use my 
transmitter on 160 during the first part of the 
night, I have kept comparative peace in the 
neighborhood. Most b.c.l.'s are likely to listen to 
their local stations, I believe, and perhaps this 
choice of frequency to avoid interference with the 
more popular stations in one's vicinity would be 
helpful. :Figuring the b.c. receiver frequency at 
450 kc. you can subtract 900 kc. from your operat­
ing frequency to see where the image will be on 
receivers of this type; if it is near one of the b.c. 
stations popular in your vicinity, perhaps you had 
better change your frequency. You certainly can't 
change the i.f. in the receivers! 

Now all this is by way of pointing out that a 
large amount of QRM from 160-meter 'phones is 
not the fault of the transmitters at all, but is due 
to the inherent design of possibly the ~ajority of 
b.e. receivers now in use. l am unable to suggest 
any remedy except the half-way measure of using 
a frequency that will not interfere with the recep­
tfon of the b.c. stations wost popular in your 
town, as mentioned above. Mr. Lydon's sugges­
tion of limiting 160-meter operation to Class A 
licensees will not help this situation, since QRM 
fr6m this cause will persist no matter how care­
fully the transmitter is handled. Of course I am 
heartily in accord with him in urging that proper 
operation be insisted on; but speaking for those 
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transmitters ln our part o/ the country, there are very few 
t,hat are improperly operated. The majority of the 160-meter 
'phones do have good clean signals, in my opinion. 

, •. Of course we should cooperate gladly to avoid b.c.L 
QRM; but it looks to me like !,here is need for a deeper in­
quiry into the matter before blaming the transmitting ama­
teurs with all the trouble. 

·-C. F. Butcher, W5AL 

On Class A for One Sixty 
Montevallo, Ala. 

Editor, QST: 
Alter reading the solution of WSKSY for 160-meter 'phone 

QRM, I wish to put in my say so .... I'll admit that the 
QRM caused by 160-meter 'phone to b.c.l.'s is most serious 
and sw·ely warrants attention. If we would all do what Mr. 
Handy said I think most of our troubles would be over. Fel­
lows, the thing we need is to create good will with the b.c.l.'s, 
and run tests to see if we are causing them QRM by opera­
tion in that band. If we are, act at once. 

llut taking the 160-meter 'phone band from the Class B 
"nd C hams would be an injustice and should be done as a 
last resort. Let us hope the F.C.C. doesn't have to go that 
far. In the first place, I've heard sGme rotten sigs coming 
from Class A. Don't get me wrong; l'm not trying to knock 
them because all that I know are certainly fine men. I'm 
just trying to show that a Class A ticket doesn't make one 
irnmune from bad siga. As a rule, I don1t expect the new ham 
would start into 'phone in1mediately. So he would hav~ some 
'experience, at least. 

Another thing. Why does WSKSY ldve the merits of the 
160-meter band and try to entice the Class A to it? He imys 
ii it were given to them e.ntirely, they wouldn't have to 
contend with QRM from new ops. Class A bas the privile"e 
of working that band so if it is so desirable, they can surely 
work it right now. 

1n my opinion, this is the dra whack. He tries to smooth 
things over by telling how good five and ten meters are. Five 
is OK for the gang in large cities, but what about the ones in 
the country? There probably wouldn't be a five-meter st,a­
lion for many miles and the only time that band would be 
any good would be when conditions were unusual . ... 
Even if he managed to work both these bands, he could not 
have those ragchews with the fellows in the states close by or 
the other side of his state. These men would be the ones he 
might be able to meet personally and therefore be would en­
joy workin.~ them more than others. We all need the privilege 
of having a 'phone band for medium an1 short distances, also 
one that is reliable. One sixty is iust the thini>: and should be 
open to everyone. I hope we can keep it that way .... 

···-Clay Griffin, ll'4DXI 

188 Linden Boulevard, Brooklyn, N. Y. 
Editor, QST: 
... I agree with Mr. Lydon that transferring 'phone 

operation by Class B operators from 160 meters t,o the ,5, 10 
and other ultra-high frequency bands will l(l'eatly reduce the 
present. interference to broadcast listeners. In view of the 
recent comments by the F.C.C. in this connection, namely, 
that 6H.59 per cent of radiophone interference cases were 
due to operation in the l800-2(X)0-kc" band, it is evident 
that immediate steps should be taken by the League to at­
tempt to eliminate this source of bad public relationship. 

Fron1 my own experience, almost any 'phone operation on 
the WO-meter band will cause QRM to adjacent b.c.l.'s, 
e.specially in congested areas, unless low power and less than 
JOO per cent modulation is used. By low power, I mean not 
more than 50 to 60 watts input to the final stage. By reduc­
ing the percentage of modulation this type of interference 
"'"' be greatly reduced to the neighbors. In fact, from,iny 
own observations, it seems that lowering the modulation 
percentage from 100 per cent to 80 per cent reduced the 
QRM more than 80 per cent and in many cases eliminated it 
entirely in adjacent broadcast receivers. Although, these 
tests were made on the 3900-4000-kc. 'phone band, the 
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re"~ults are applicable flS well to the l60-meter 'phone 
band .... 

-~David Talley, IVtPF-WLN A 

3!!3 North Main St .. Wellsville, N. Y 
F:ditor, QST: 

. .. The idea of havilll( 160-meter 'phone rP.stricted to 
Class A operators! Aren't we fellows satisfied with what we 
have? I think one fellow amateur should co6perate with 
another. After all, what is loyalty? 

WSKSY says in the text of his letter that the 160-meter 
'phone band isn't being used right--that all beginners 
should use 5 and 10 meters until they get enough sense into 
t,hem and learn how to handle a mike, 'phone etiquette, el.ca 

Well, let me tell you something. I've listened in on the 
20-, 75- t-u1d 160-nieter 'phone fellows and ... 75 per cent 
of the· abuse, overmodulation1 frequency modulation, 
wobbly si)Plals, and drinking partie.s heard on the air using 
ntlgar language ••. were from OT's and Clasa A ops. 

It seems to me that .,ome of the OT's with Class A privi­
leges think that after receiving this cherished license they no 
longer need to respect the re.gs. If they don't wake up 100n, 

it's going to be too bad. 
J: have a list here from observers throughout the countrv 

with the call letters of such stations..,, the.above, and agai~ 
l say that 75 per cent are fellows who have been in the game 
for years arid year1:1. 

If you will pay a visit to the new hams you will find them 
using the best of equipment, custom built receivers, etc .. and 
11ot breadboard jobs as thousands of the OT's will be found 
using. 

Bo, what say, fellows? Let's not say that the F.C.C. should 
have to allot all the 'phone bands to Class A, but keep what 
vrn have, quit 11squabbling" amonp;st ourselves, and for 
Heaven rs t1ake-..s coQperate with each- other! ... 

-George J. Pa•quale,WSOQU 

•Hill Farnam St., Omaha, Neb. 
Editor, QST: 

I heartily agree with all the proposals made by Mr. Robert 
C. Lydon, W8KSY. I have had his same experiences, and ii 
a, ham cannot paB'.s a Class A examination after a year of 
operating on ten and five he should not be allowed on 'phone 
at all. 

--Thomas P. Leary, IV9VTP 

JO or I0.7 for C.W.? 
North Wales, Pa. 

Editor, QST: 
• .. The following incident has happened many, many 

t.imes last year and already has shown up again last week: 
Sunday afte1 noon on ten: A c. w. man working a c. w. wan 

around 28,250 kc.: "'Sorry OM but a high power 'phone car­
rier just drowned you out, didn't get much of your last 
transm.ission. . . . "Now, I am nut against 'phone operation. 
11 a chap wishes to get laryngitis shouting ''one, two, three, 
te.st" I.hat's his business. By a matter of fortune or mis­
fortune the 'phone men are assigned the territory 28-29 me. 
But why in thunder must the e.w. man stick to that portion, 
too, when he has from 29 to 30 me. for c.w. only, where he 
ean romp around without any interference except from his 
own "soul brothers"? 

;rust because the first fellow on ten located at 28,200 k"-, 
must we stay there for years to come? I have as yet to hear 
an uam.atetll'" signal at 2U me. The receivers tune down 
there, crystals or their harmonics will fall down there, and 
the signals will get out from down there. • • • 

·wonder if you could start a campaign amongst the old ten­
meter men to get all c.w. men to move down to our rightful 
tP,rritory, 29 to 30 me., and have a good 1936 winter season. 
A little fine grinding compound or even good old Pepsodent 
Toothpaste has enough abrasive in it to grind down the 
crystal. What say, XElAY, W6QG, W6BPD, and the 1936 
crew? Do we use the band or have it knocked off from the 
ham allocations? 

-·-·John J. Michalea, WSFA.R 
( (fontinued on page 54) 
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THOSE of our friends whose scientific inclinations have led 
them to study solar activities, cyclic changes and other 
phenomena assure us that the conditions for DX in the 
ten meter band will be even better this Fall than last. 
Consequently, it seems to be a good time for those of us 
interested in this band to rebuild our rigs and get ready in 
advance for an active season. 

In our advertisement on the inside back cover of this 
issue is illustrated our own new ten meter rig. This design was worked out with 
care, and we think it deserves a better description than we have given it on the 
cover. The illustration shows the layout pretty well, but does not explain the 
reasons. A pair of Raytheon RK-36 high-plate-efficiency triodes are used in 
the output. These tubes are rated at 400 watts output; but considering the ability 
of these tubes to take punishment, the actual output is more likely to be limited 
by the operator's conscience than by the rating. They combine high output at 
ten meters with low price and economy of power supply. 

The RK-36's each require 15 watts of driving power. This could be supplied 
very conveniently by an RK-20, since it is itself easy to drive, requires no neu­
tralizing, and has ample output. However, it was not chosen, for the reason 
that it is rather expensive. Also it requires a 1000 volt power supply, and for 
economy it was desirable to use a single power supply. Low tube cost indicated 
the use of a triode, and after looking over the list of available tubes, the Eimac 
35T was chosen. Happily this tube has a mu of 30, making it easy to drive. It 
operates nicely from a 2000 volt power supply, being of "hard" construction. 
Its compact size made it fit into the layout well. Compared to other suitable 
triodes, its inter-electrode capacity is low, making possible the use of the small 
NC-800 neutralizing condenser. 

Although many amateurs favor a tri-tet oscillator, we have always been 
partial to a triode crystal oscillator with triode doublers (RCA 53's). This system 
and its advantages have been described so often that details are scarcely nec­
essary here. We have done one unusual thing in this rig, however. Half of one 53 
is the oscillator, half of the second 53 is the first doubler. Then back to the first 
53 for the second doubler, and then to the second 53 for the third doubler. The 
reason for this criss-cross connection is that it makes a much better chassis 
layout, with short leads and easy wiring. 

Other details of the rig need but little comment, even though they combine 
to give up-to-the-minute performance. The variable frequency crystal (affec­
tionately known as the "rubber crystal") provides easy adjustment of the 
frequency within the band. The new National fixed-tuned exciter tanks with 
plug-in base are used in the oscillator and doubler, making it easy to shift 
frequency to 56 MC. 

Much as we would like to claim all the credit for the design, we must confess 
that we owe more than a little to Herb Becker, whose rig suggested many of the 
features of the design. To 6QD, our thanks. We have added so many ideas of 
our own, however, that we can call it "our rig" without embarrassment. 

j AMES MILLEN 
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A NEW LINE-VOLTAGE 
CONTROL 

t) Maintains Line at 115 Volts 
t) Less Expensive 
t) Smaller 
ti More Convenient to Use 

THE Type 70 and Type 80 Variac Trans­
formers are new designs of our continuously 

adjustable transformers. Wound on a rectangular 
transformer-type core with a double slider mak­
ing contact with the top layer of wire on each 
leg of the core, the new Variac Transformers 
furnish high-current control over a narrow voltage 
range. 

Two models are especially suited to amateur 
and experimental use for maintaining the line 
voltage constant. 

Type 70-B supplies a constant output of 115 
volts at 2 amperes maximum, when used on line 
voltages fluctuating between 100 and 125 volts, 
50-60 cycles. 

Type 80-B supplies a constant output of 115 
volts at 7.5 amperes maximum when used on a 
line fluctuating between 90 and 130 volts, 
50-60 cycles. 

Type 70-B .. $10.00 Type 80-B .. $15.00 

Write for the new V ARIAC BULLETIN 
No. 67-Q for complete data on a 

large number of models 

GEl'-IERAL RADIO COMPANY 
30 State Street Cambridge, Mass, 

Point of View 
Editor, QST: Shenandoah, Pa. 

I was very much pleased with my August and September 
issues of QST, especially the September issue, I read Mr. 
Thompson's article on correct speaking, and the thousands 
of b.cJ. listeners tuning in on the short-wave band may think 
the amateurs are a vP,ry ignorant bunch of fellows. 

r read through the September and August issues and liked 
both issues. When I was reading through them I was think­
ing wbat a wonderful hobby amateur radio is. lt lets you 
talk to thousands of amateurs all over the world. Could you 
tell me how to get listener's cards (QSL's)? I would appre­
ciate it very much, ------Donald Sorber 

R9 Plus 
(Continued from paue 10) 

receiver is properly trimmed and adjusted, and 
that you are using the antenna you intend to em­
ploy for reception on that band. If you find a sta­
tion that puts the meter off scale (R9 plus) reduce 
the shunt resistance until the signal is brought to 
the R 9 position. This setting of the shunt should 
be checked by tuning across the band from time 
to time when the receiver is in use, and the shunt 
readjusted whenever a signal is found that will 
run the meter off scale. After a few days the 
proper setting will be found where a good signal 
(R9) will run the meter to the end of the scale, but 
not beyond that point. Of course, if the receiving 
ank.nna is changed or the receiver allowed to get 
out of adjustment, the shunt will have to be re­
adjusted, unless the antenna and receiver are 
placed in their usual condition. 

This seems like an ideal system to me, as it 
compensates for the variation in the sensitivity of 
different makes of receivers, types and location of 
receiving antennas, etc., gives you an accurate 
idea how any signal at that point compares with 
other signals on the air and assures a fair compari­
son between signals before and after any change 
that may be made. 

Undoubteillv some flaws can be found in this 
system, but ir'we wait for the ideal we may have 
a long wait, and certainly there is need for im­
mediate improvement· .in the method now used, 
i.e., reporting a signal "Rg plus" if it has enough 
''sock" to give good audio output from the re­
ceiver. Correspondence on this subject is invited, 
as it may lead to a better method, but mean- , 
while, let's do the best we can. 

Most modern amateur receivers have signal­
strength meters already installed, and most of , 
them can stand the "shunt correction" method 
outlined above. This can be proven by a look over 
the band, where you will hear "Ur sigs R12 on this • 
recvr" or "Ur sigs R9 plus with meter hard off 
scale" or "Ur sig knocks needle against pin OM.'' 
The resistance used here with this particular lay­
out is about 20 ohms, and when you consider ' 
that this is placed across a 1-ma. meter to keep 
the signals on the scale, it will give you some idea 
of how far off the usual report may be. 

The meter, when used with this method, can be ,, 
placed in any suitable position, using either the 
"series" or "bridge" circuit, and after a few days 
of operation I am sure that almost any operator 1 
will ask himself "How did I get along without , 
it'?" Let's give it a try l 
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HEAVY f ¼if ,, __ D_U_T_Y....,.-

756 
100 WATTS 

AUDIO OUTPUT 
(Per Pair) 

in Class "B" 

$4.95 Each 

Class 0 B0 Audio Characteristics 
Push Pull Operation 

T-55 
250 WATTS 

AUDIO OUTPUT 
(Per Pair) 

in Class "B" 

$8.00 Each 

Class 0 B0 Audio Characteristics 
Push Pull Operation 

Filament, volts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 Filament Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 
Filament Current, amps . . . . . . . . . . . . . . . . . . . . . . . . 2 Filament Current, amps ..... - . . . . . . . . . . . . . . . . . 2.0 

D.C. Plate Voltage, volts. . . . . . . . . . . . . . . . . . . . . . . 850 
Mutual Conductance, uMhos. . . . . . . . . . . . . . . . . . . . 2200 
Amp. Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

"'1,Mutual Conductance, uMhos. . . . . . . . . . . . . . . . . . . . 1600 
AT 1000 VOLTS 

Amplification Factor. . . . . . . . . . . . . . • . . . . . . . . 25 Grid. Voltage, appr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Grid. Voltaa;e, appr. volts. . . . . . . . . . . . . . . . . . . . . . . 30 Load Resistance (Pit. to Pit.), ohms ............. 10,000 
Load Resistance (Plt. to Plt.), ohms ...... , . . . . 6750 Av. D.C. Plate Current (2 tubes), mils. . . . . . . . . . . 300 

Av. D.C. Plate Current (2 tubes), mils. . • . . . . . . . . 225 
Static Plate Current (per tubej, mils. appr. . . . . . . . 20 

Static Plate Current (per tube), mils . . . . . . . . . . . . . 10 
Power Output (2 Tubes) ..................•.. 175 watts 

AT 1250 VOLTS Power Output (2 tubes), watts .............. ,;,_. 100 Grid. Voltage, appr .......... , . . . . . . . . . . . . . . . . . . 67.5 
Thordarson, Jefferson, United and other leading 
transformer manufacturers have new Class "B" 
units available for these Taylor Tubes 

Load Resistance (Pit. to Pit.), ohms ............. 12,000 
Av. D.C. Plate Current (2 tubes), mils........... 250 
Static Plate Current (per tube), mils appr. . . . . . . . 20 
Power Output (2 Tubes) ..................... 250 watts 

822 
500 WATTS 

AUDIO OUTPUT 
(Per Pair) 

in Class "B" 

$18.50 Each 

Class "B" Audio Characteristics 
Push Pull Operation 

Filament, volts. . . • . . • • • • . . . . . . . . . ... , . . . . . . . . . ........ . 
Filament Current, amps •.•... , . , , ..... , . . . . ............ . 
Mutual Conductance, uMhos .... ___ .......... . 
Am~lification Factor ................ _ 
D.C. Plate Voltage, volts ..•............... 
Grid. Voltage, appr. volts ............... , ... . 
Load Resistance (Pit. to Pit.), ohms ...... . 
Av. D.C. Plate Current (2 tubes), mils. . . . .. . 
Static Plate Current ( per tube), mils .... , .... . 
Power Output, (2 Tubes), watts ...... . 

10 
4 

5400 
27 

2000 
--90 
9000 

450 
25 

500 

BUY TAYLOR TUBES AND SPEND THE SAVINGS ON OTHER PARTS! 

All Leading Radio Parts Distributors Recommend Taylor Tubes 
Get your copy of the New Taylor Tubes Combined Catalog and Handbook No. RM 
from your favorite Distributor or write to us • • • • . . . . . . . FREE 

TAYLOR TUBES, INC., 2341-Q Wabansia Ave., CHICAGO, ILLINOIS 
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BROWN 
DEVILS 

Don't risk the loss of 
valuable operating 
hours searching for a 
damaged resistor. "Hot 
spots" develop and re­
sistor failure results 
when the winding is 
uneven and crowded 
together in places. 
BROWN DEVILS are 
dependable because 
the specially developed 
OHMITE Vitreous Enamel holds each turn 
of wire firmly in place - during the firing 
process and in the finished unit. This ex­
clusive feature enables BROWN DEVILS 
to be wound closer, and thus permit the use 
of a larger wire for a given resistance value 
- making these units both electrically and 
mechanically superior in every way. Made 
in 10 and 20 watt sizes and all practical 
resistance values. Ask your dealer or write 
for Catalog 14 - FREE! 

OHMDTIE 
MANUFACTURING COMPANY 

4831 Flournoy Street Chicago, Illinois 

HANDBOOK 
PAGES 

[ 518-519] 
1,.:ArALOG 
!-i[•;cTJON 

OHMITE 
AMATEUR 
HANDBOOK 

Revised enlarged second edi­

tion contains 24 pages of 

useful data and information 

on bandswitching, power sup­

plies, modulators, filament 

control, etc. From your 

dealer, or sent 1 Oc postpaid. 

What the League Is Doing 
(Continued from page IJ'i) 

advertising circles. We are sorry to lose her, wish 
her every happiness. 

She is succeeded on our staff by Mr.' Charles 
Brunelle, Cornell '36, recently cf New York City. 
Not yet a ham, he is certainly being exposed. 

Radiation Characteristics 
(Continued from page 41) 

desirable as low-angle radiation for long dis­
tances. 

At 14 me., however, the picture is different. 
Investigation has shown that radiation at ang-Ies 
exceeding 35 degrees is seldom returned to earth 
under normal conditions.2 Radiation at all angles 
from the horizontal up to HO degrees or slightly 
higher is useful, the higher angles being particu­
larly effective when the critical frequencies are 
highest. Normally, however, lower angles arc 
more dependable on this band; as an average, 
after a search through the available literature for 
data, we have selected 15 degrees as representing 
the center of the optimum region. 

The radiation angle is still more critical on the 
28-mc. band, although we do not know enough 
about the behavior of "ten" to say what consti­
tutes "normal" conditions-if indeed there is any 
real normalcy. The same source 2 places the limit 
of useful radiation at 9 degrees above the hori­
zontal for reflection from the upper layer, al­
though of course there are many instances of 
transmission at higher angles than this. It is 
probable that under present conditions, when 
we are approaching a sunspot maximum, higher­
angle radiation is useful on 28 me., although the 
lower angles remain more desirable. 

The charts given in this article are of value 
particularly in gauging the long-distance char­
acteristics of the antenna at 14 and 28 me. Since 
high radiation angles are not considered, the 
patterns are much sharper than the actual di­
rective characteristic of the antenna at 7 and 3.5 
me. Indeed, for these two bands it is reasonable 
enough to assume that the antenna is practically 
non-directional except for the 90 degree null 
points which appear with antennas an even 
number of half waves in length. Unless otherwise 
specified, the discussion is assumed to be confined 
to 20- and IO-meter DX transmission. 

The charts have been prepared for four differ­
ent antenna lengths, four different heights, and 
for the three radiation angles previously men­
tioned. 1 t must be kept in mind that these particu­
lar angles have no great significance in themselves, 
but since definite figures must be chosen for pur­
poses of analysis, 9, 15 and 30 degrees have been 
selected each as representing, so far as can be de­
termined from the avilable data, typical radiation 
patterns for optimum 28~mc. transmission, op-

" T. L. Eckersley, "Multiple Signal.e in Short-Wave 
Transmission," Proc. I.R.E., January, 1930. 
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Traces 
with the Help of 

BURCiESS PORTABLE POWER 

"- they appear to give the service we re­

c1uire, and as the weight is so favorable we 

will continue to use them -•• So writes 

Arthur E. Bent of the Harvard University 

Blue HiU Meteorological Observatory. 

Here Burgess Batteries are used in balloon 

transmitters adjusted to five meter wave 

length. In this remarkable research work, 

scientists have been able to follow ascents 

to over 60,000 foot altitudes. • 

All Burgess Batteries are designed and 

built to provide reliable portable power. 

In your radio or experimental work you 

can command the same consistently de­

pendable battery performance and econo­

my required by the country's leading 

scientists. Ask for Burgess. 

BURGESS BATTERY COMPANY 
Jfreeport, Illinois 

BURGESS 
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SO NOW YOU'RE A 

Licensed .Amateur 
AND YOU DON'T NEED THE 

LICENSE MANUAL? 

., 
711• 

LICENSE 
lUANUAL 

HERE'S 

SOMETHING 

TO THINK 

ABOUT ... 

Many amateurs find The Radio Amateur's 
License Manual a useful operating book­
let for frequent reference. They keep it on 
their operating tables. It not only con­
tains the detailed federal regulations gov­
erning the operation of an amateur 
s'tation, but the convenient question-and­
answer form provides ready reference to 
obscure points. 

Up to date in every respect. As valuable 
to the already-licensed as it is to the 
beginner going after his first ham "ticket." 

i5 CENTS POSTPAID 
(no stamps, please) 

No. 9 in the series entitled 
The Radio Amateur's Library 

Jhe 
AMERICAN RADIO 

RELAY LEAGUE 
West Hartford 

Connecticut 

timum 14-mc. transmission, an<l the limit of useful 
14-mc. radiation, respectively. 

A word about the antennas themselves: A half­
wave antenna is a half-wave antenna, regardless 
of the method of feeding it. Feed systems have 
nothing to do with this discussion-·nor with the 
results secured from the antenna-providing the 
feeders do not radiate and providing the power is 
delivered efficiently to the antenna itself. There­
fore, the half-wave charts apply equally well to a 
Zepp, Q, single-wire feed, doublet, or what you 
will. 

A full-wave antenna is one in which the cur­
rents in two halves are in phase opposition. The 
Zepp is an Pxample. An antenna of the same 
length fed in the center hy the usual method is 
not a full-wave antenna but two half-waves in 
phase, and its pattern h, entirely different from 
that of the full-wave antenna. The same applies 
to a two-wavelength antenna; it cannot be di­
vided into two parts and fed in the center. A 3/2-
wave antenna, however, can be fed in the center 
because the desired phase relationships are not 
disturbed by this method. Any feeding method 
which makes the phases of the currents in the 
various half-wave sections differ from the relations 
holding in a single, continuous wire of the same 
length will change the patterns considerably. 
\Vith antennas a full-wave or more in length end­
fced, either directly or through Zepp feeders, ii; 
the simplest method of obtaining the desired 
rebWt. 

ANTENNA PERFORMANCE CHARTS 

The performance charts are given in Figs. 3-14, 
inclusive. These have been grouped according to 
the angle of radiation considered rather than by 
types of antennas, since this method gives a di­
rect, comparison between the several types. 

( Continued on paqe 6{(!) 

• Meet every headphone re­
quirement. They bring in weak 
sianals strong and clear and will 
handle excessive volume without 
overloading. Response 60 to 
10,000 cycles. No magnets to 
cause diaphragm chatter. Spe­
cially desii;ned cases mini.mhe 
breakage. Lisht in weiaht. Only 
6 oz., complete with headband 
and cords. A quality product at a 
low price. Details, Data Sheet 
No. 10. Copies on request. Send 
for one. 

MICROPHONES• MIKE STANDS• TWHTE:RS • HEAD l'HON[S • LOUD SP'l:AJOlt~ 
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c:A-t Jaa ... 
If you should unknow­
ingly tune-in a station 
the slightest bit off-tune 
- and nine out of ten 
peoplP do - instantly, 
the new G-E Focused 
Tone Radio corrects your 
error and shifts itseU in­
to hair-line tuning for 
perfect reception. Imme• 
diately, the new G-E COL­
O RAMA DIAL changes 
from red to green to tell 
you "your station is per• 
fectly tuned," The call 
letters flash on to an­
nounce the local station 
tuned in. This G-E "cus• 
tom-tailored" PERSONAL­
IZER scale puts an end 
to hunting up the kilo-

The new G-E Focused 
Tone Radio brings 
you every radio serv­
ice on the air •• Stand­
ard Broadcasts; For­
eign Reception; Po• 
lice Calls; Amateurs; 
Aviation; Ultra Short• 

HOW GENERAL ELECTRIC FOCUSED TONE 
RADIO AUTOMATICALLY AND INSTANTLY 
SHIFTS ITSELF INTO HAIR-LINE TUNING 

cycle numbers of your 
favorite stations. It's 
done like magic and just 
as silently too, for the 
G-E SILENT TUNING CON­
TROL silences all noise 
as you switch from one 
program to another. 
G-E Focused Tone com­
bines all the revolution­
ary new features de­
scribed above, plus 
these new General Elec­
tric Radio inventions 
and developments-G-E 
METAL TUBES, G-E SENTRY 
BOX, G-E STABILIZED DY­
NAMIC SPEAKER, G-E SLID­
ING-RULE TUNING SCALE 
and G-E "V-doublet" 
ALL-WAVE ANTENNA SYS­
TEM, 

RADIO GIVES IT TO YOU 

For Metal Tube Renewals, Specify G-E 

wave; Experimental 
Broadcasts. General 
Electric Radio comes 
in 31 handsome mod­
els, priced from $22.50 
to $750.00 (Eastern 
list) - Slightly higher 
in West and South. 

GENERAL fj ELECTRIC 

~ed~~ 
APPLIANCE AND MERCHANDISE DEPARTMENT, ~ .Ill w: GENERAL ELECTRIC co .. BRIDGEPORT. CONN. i\J G ~ \. 

J!Ys BE GLAD you io 
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"LEEDS LEADS" • ,n the amateur March of Time 
Transmitters developed by Leeds' engineering department. Available to the amateur in kit form 
or completely built, rack panel construction. The finest of parts used (no surplus equipment) 

National, Dubilier, Birnbach, Hammarlund, Cardwell, IRC are some of 
the manufacturers whose parts are used. 

LEEDS for Amplifier and Modulation Equipment 

60 watt modulator or amplifit>r. High 
fidelity two chan~el mixer, high and low 
impedance, etc. ReYerse fot:<rl-back and 
tixcd bias drcuit. 60 watt modulator to 
modulat~ 120 watt R.F. load at r:,75, .WOO, 
. l700, 5000, 8000, 20000 ohms. 

Modulator-60-1~1-.mplete kit ..•.. $59.75 

f)t) watt sound amplifier to voice coil or 
line-~ 2, 4, 0, 8, 15, 200 and 500 ohm. 

A.mplifier .. 60 - "-'•>mplete kit •.•.•. $56. 75 
With fotlo~ng tubf:'...s: 4-6C5, 2-6L6, 
2-8.3V, 1-82 8ylvanias {List $12.80). Net 
with•kit ........................ $6.00 
\Viring and testing either unit ....... $8.95 

For relay rack mounting, add .••.... $5.00 

Basic essential kit includes LEEDS apecial 
t (>-gauge chassis and (abinct, 19 x 11 
x 10"; power transformer. four cHokes, 
two high fidelity transformers in castings. 
one output transformer with teverst:d 
f!!ed-back winding. 

Modulator-60-8 - ba.sk kit ....•. $45.00 

Amplilier-60-8- basic kit ....... $42.50 
Modulator 120-MK - 120 watt ampli­
fier, modulator, high fidelity, two channel 
mixer, high and low impedance. Reversed 
foe<l-baclc, and fixed bias circuit. 120 watt 
modulator to modulat~ 240 watt R.F. load 
at 675, 2000, 5000. 8000, 200u0 ohms. 
Modulator unit contains power equipment, 
hias supply, filament supply, 4 modulator 
tubes. output transformer, input driver 
transformer, and input push-pull for pre­
amplifier. Tube line-up is 2-6F6 triode 
push-pull drivers, ieeding 4-6~~6's in push­
pull parallel, 1,lowcr 1:mpply 3-83V's, and 
1-82. Dimensions ot unit 10 ¾" panel, 
i;hassis 17 x 13 x. J" ~ 
Modulator 120-MK - evmplete kit. 

$59.95 

New Junior VIBROPLEX in stocki 

~e1:t~P~~ -~e:. ~~~~ -~e. ~~c-~ ~~ -~e- $f O.rcfo 
Q Ma:x.No.J R.F.Laquer, 3,i pint can 25c; 
pint can $1.75. 

Pa~llc~d~.il~~~i~~i~i~lack, ½ pint 

Q Max black, air drying, prices as above. 
Vktron "Gn - highest grade insulation 
known to science today. 

Thick 
3/1011 

H'' 
1/16" 

6" x. 12" 
$3.60 

2.50 
1.40 

6" x 6" 
$2.00 

1.35 
.75 

1" X 12" 
$.75 

.45 

.l5 
C.ondenser Insulation Strips 

ir~ !¾f,6; 12'?'~ ·.: ·.·.: :::::: ~:::: :s::3 
.-\ll other Communication Products in stock 

G·uardian Transmitting Relays 
Keyin~ Relay Type K-100 - Works 
trom 5 to 10 v. AC or DC list $5.50. 
Net •••••....••...............•. . $3.24 

~~~~~~: LY:t ii.s~~N~ .1~. :~~:. ~
1:il:i\ 

Overload Relays - 250 or 500 miL List 
$7.50. Net.......... .. ........ $4.41 

120 watt sound amplifier to voice coil or 
line, 2, 4, 6. 8. 15, 200 and 500 ohm output. 
In kit form. Type 120-SK ...•••.. . $59.95 
Either type amplifier or modulator, com­
pletely built and tested ..•........ . $69.95 
Type 120-MB or 120-.~B (sound) com­
pletely built and tested with matched set 

s1i',fu\~N~t -~~~~I. ·t·u-~e_s:. ?i~:. ~~~1¼~39 
Pre-amplifier - brpadcast quality out­
put to feed into above units, contains 6F5 
and 6C.5 tubes, two channel mixer. hjgh 
and low input impedance? dimensions of 
unit, panel 5¼", chassis 17 x 4 x 2". 
Shielded input and output plugs used, 
Type 2~PK in kitform ...... T~ ~ ••• $13.95 
Completely built and tested, Type s2/.f.fs 
Sy"lvania6CS and 6FS for above •••... $.88 
Combination Type 120-MB or 120-SB 
and pre~amplifier Type 2-PB complete 
with 12 matched tubes (List $18.60) • 
completely built and teated .....•.. $95.00 
LEEDS Velocity Microphone when pur-

~!1::t~. ~:~~ -~~~-u.l~~~~ ~.r. ~~~l~~:~ $fa1!f0 
Any of the above units with 2" Triplett 
ba..kelite case milliammeter .•.•••.•. $2. 94 

LEEDS BAND WAGON 
SPECIALS 

Made on chassis with protectinll ,trill. 
32 watt high fidelity push-pull 6L6 amsli-

3i:to~&\~n8jfp~l1f£~~~~~nlu\:-;,. J 
15 v.c. 200 and 500 w. line ..•..•.• . $28.75 
Same 32 watt amplifier with modulation 
transformer (will modulate 64 watt R.F. 
load) ........................ .. $31.75 
S-et of 6 matched Sylvania metal tubes, 

$4.49 
1 Wright Decoster No. 1590 - 12" 
:speak.er, .............. ~ ........•. $7 .80 
1AstatlcD-104mlcrophone ...... . $13.23 
1 Floor stand (adjustable67"") .. , .... $3.95 

COMPLETE SOUND 
SYSTEMS 

,_u watt amplifier, two No. 1590 W.OC 
speakers, A.$tatic crystal microphqne, and 
2-20" sound projectors .... ~.....,·-~. V •• .$68,95~ 
$$$SPECIAL - 11 ·watt 6L6 amplifier, 
high and low impedance input ...... $14.50 
Set of 4 matched Sylvania metal tubes~ 

U.73 
Complete f 1 watt unit, tubes, \\'right 
DeCoster No. 990 speaker, Bell projector, 
crystal microphone ............. , , $39.95 

Type 50-TK Transmitter 
r.{:~Ysf:g~~ 1·t1i~l~0

fl1n~~~P6f;'~~~~t~f 
crystal oscillator, latest type quadrupling 
drcuit. link coupling used, fixed neutral­
ization. Panel, 8!!,(", chassis 8". Complete 

~~t. :~:~ .~~ .~~~. ~~~ .~f •. s23.9s 
Type- 50-TB Transmltter - Wired by 

5gi_fifb~ra~~!a;·v.~ti·9fhe ~g~~i. 8~ldt~ 
tional coils for the 50-TK, $3.00 per set. 
Combination Type 50-TBC 'rra.ns-
1nitter - Crystal and bolder, 59 and two. 
6L6G tubes, Sylvanias, .. , ...• , .. ,$37.15 
Type 50-C - as above, comµl~te with 
500-PB power supply and 83 tube . . $51.00 

Type ts-TSK Transmitter 
Most up to date low power unit, can be 
used as an exciter unit for higher power 
transmitters, or as a complete 25 watt 
transmitter In Itself. Contains 59 Trl-tet 
crystal, electron controlled circuit with 

~i~~l~c~flnfe:~~~ga:iaill!i~ ~c J~ 
final stage which. also contains band switch­
ing; the circuit awitc~na: is desianed to 
control coils, crystal. E. Co tap, and also 
short circuit the <.-oils not in use~ Cryatal 
control. or electron control, by merely 
flipping the switch. Three <.1ystals can be 

~~~d ~~~fif~:~f6Qv~~~gtoeo@p~~~ 
In the amateur spectrum. Electron control 
can also be utilized to ·cover the same 
range. Provisions for suppressor modula­
tion. of the R K-23 are provided. 

Type 25-TSB Transmitter-·• Available 
c1..1mpletely built_, $37.50. Power supply 
Type 650-PB at $17 .95 ia used with the 
above. 
Combination 25-TSBC- Cumpletc With 
59, RK-23, and one crystal •••.• . $45.00, 

Type 15-C - Includes 25-TSBC with 

~~~~h'a~tti131fub~~~ :1::~: ~.
5?.-:.~$6°3':':0 

Power Supply 1250-PBK-• Complete in 

}1\{iorzy~uf&JY~.~hiJ311y~a-1ggtp~: 
2.5 V -:l amps., 6.3 V - J amps./ 7.5 V 
-···' 3 amps .• three 5 V windings for our 83 

i~s~i~nJf!id~t rf';r~:: .~i~~~i_t: ..•. $29. 9~ 
Completely built and tested Type 650~PB. 
$35.95. With !our 83 tubes Sylvanlas, 
$1.60 additional. 

Power Supply Type 650-PK - 650 V ·~· 

~ir~ps~o·.3t~ .:!.. 4 a~ptm&:rt Io~mv ~~ 
<:ha~una only ...................... $13.95 

Type 650-PB - completely b'uilt a.nd 
tested ......................... • $17.95 

Power Supply 500-PK- Delivers 500 V 
•- 260 ma .• l.5 V -·- :3 amps .• 6.3 V -·- ~'l 
amps., in kit form with chassis only .$11.95 

Completely built and tested by our Lab-
oratory, Type 500-P B ............ $14.50 

K1 rectifier tube for above power supplies. 
Sylvania ......................... • $.40 

Rack Panels for 650-PB, 500-PB, $1.00 
additional. 

Model X-100 - Adjustable overload re­
lay, can be easily set to open 110 v. input, 
when plate currents ex.ceecl any value from 
!50to500ma. List$12.Net .•.•.•.. $8.7l 

Type l Midget Relay - Operates on 1 
dry cell. One contact arm "makes and 
breaks;•· the other clo_ses the circuit whep, 
the relay is operated. Special .•••.•. ~ . l9c 

Type 2 Relay - Operates between 10 
and 150 ma. - nc - single contact. a.rm 
i.-vith "make and break" contact. JSU ohm 
1~1,listance. Only .••••..•••..•••.•• $2.00 

Type 3 Relay ~.- 3000 ohm resistance, operates on 1.5 ma DC single contact 
arm with "make and break" contact is 
!iHJppliE'd. Ideal tor photo electric work:. 
Special .......................... $3.00 
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* I.EEDS Leads the Fall Radio Parade * BASES 
and 
DE~D­
BASES 
B:v LEEDS for use with rack panels are now 
aVaitable in a greatly increased variety at 
lower prices. Crystalline finished units of 20 
gange steel; each hase is finished with a bot­
tom cover plate, so that apparatus under­
neath the chassis may be kept free from dust 
and at the same time electro statically and 
electro magnetically shielded. 

;~!1g!t:::sJg rn:H;J::::$U3 
8 :d7x2 ..... • 95 12x17x2 .... 1.30 
8 x17x3., ... 1.15 12x17x3 .... 1.40 

•l x 17 x 2 .. •--• .$.70 

Baek 
Panels 

.By LEEDS are furnished with black shrivel 
finish in the :;itandard 19" length, ¼" thick. 
Mounting slots are spaced according to 
Bureau of 8tandards specifications. insuring 
freedom from all trouble in mounting or 
interchanging panels.. 

Steel Price J.Vidth Aluminum Price 

PS-l. ...... $.52 1¾:" PA-1. ...... $,74 
PS-2 ....... ,57 .3½" PA-2 ....... 1.03 
PS-.~ .......• 68 S '4'' PA-3 ....... 1.30 
PS-4, ....... 71 7 " PA-4 ....... l.55 
PS-.5 .......• 95 ll¾" PA-5 .•.•... l.90 
PS-6 .•. ..•. 1.15 10½" PA-6 ... .... 2.45 
PS-'/ ...... . t.30 12¼" PA-7 ...... . 2.90 

Important 
Announcement 

On Our NEW LD-5 
Mounted Crystals 

These low drift plates, fac­
tory sealed in the new 
LEEDS metal holder are 
outstanding from the stand-

i~f~~t i~t~!ti~~~• ri~u~7t: 
Low Drift - 5 cycles per 
million per degree. Accuracy 
of calibration - better than 
.OS%. Orders filled plus or 

minus tw0 kc. of specified frequency. Last 
but not least. the price of the mounted 

filf:~~oa~:~~t:n~~}~~n,~~ ,a.so 
Money bad, guarantee if you are not com­
pletely satisfied. 

LEEDS type A.L. metal cryatal holder, as 
illustrated above, fits fltandard 5-pron.a; 
socket ••........•.•................. 89c 

llELAY RACKS 
PS-8 ...... . l.50 14 " PA-8 ...... . 3.35 1-----------------
PS-9 ...... . l.70 IS¾" PA-9 ...... . 3.70 
PS-10 ..... . 1,90 17½" PA-10 ..... . 3.95 

Raytl•eon Transmlttini 
Tubes OurRelayRacksarehuilttostandupunder PS-11 ...... 2.05 19¼" PA-11 ...... 4.45 

~f:u~~~•b;~Y;hi~ ~~~d!ri?!j/~}~~~t: PS-12 ...... 2.30 21 " PA-12 ... -• • .5.20 RK-10 ....... $3.50 
l¾"wide. Weldedanglesupports,crossbraces RK-15 .. · ·, · · 4.50 
alld sturdy c-ros.s bars insure f'--X'treme rigidity. Brass panel mounting screws ½" long 10/24 RK-16 •....... 4.50 

RK-28 ...... $38.50 
RK-30 ..•••. 10.00 
RK-31 .•...• 10.00 

LEED.S Racks unlike some units on the mar- thread, 15c per dozen. RK-17 ....... 4.50 
ke~ are driJJed for panel mounting according Masonite Crystalline finish panels, sizes as ~~-fg · · · · · · ·1;-gg 

RK-32 ...... U.00 
RK-H ...... 3,50 

to Bureau of Standards specifications. above, prices slightly lower. RK:20: : : : : : : u;:oo RK-36 ...... 14.50 
RK-100..... 7.00 
841 ..•...... 3.25 
842......... -~.25 
866A,,,,, a•, 5,00 

ri~t~e 2~¾c,~ '!rte~ }_\~Dd!!r~
1

:Jt,:ic~ 8~u~ {}_[J½::::::: ~:g& 
g:i;t:, :~i!~~1h~1!~.~ ~~~~~ $5. 7 5 1------------------I Ii~Jt : : : : : ~ t~: 872A ........ 18.50 

Shipping weight 30 lbs. N0ISE SILENCER ADAPTERS are a RK-
25 

· · \VR.ITi·5:0R FOLDER 
'rvpe RBD rack 66¼;" panel space high, trit~b1Jr11?.(fU1EiuclfeN1?-~t~~f ~!,~n~EtN~ 
20 ½" wide 12" dec.p, with a complete CAN" ats0~ provide freedom from ignition 
•.e •. t. _o __ f_ <>_a_n_e_i __ m, o_ u_n, ~i·n·g;•-•h·o·!e. •_ Q 7 .4 Q noiseA and afford an ideal arrangentent for 

- -- - W push to talk phone and break-in CW. 
Shipping weight 50 lbs. LB:EDS uQuiet Can'' for reC<:'ivers with 2 

TA VLOR f~nstom Hufft. 
TRANSMITTING TUBES 

Brackets-4-" high, 5¾" <foep. ½" bend tluFbes"atangde,~n;str'_'u"cmt,·'o'lne.te_ .. ".'.it·h· a.7.95 for mounting, pair l!Sc: 73," high, 9½" ilH" 
de..ep, H" bend for mounting, pair .3Sc 

TSS- 55 watt plate dissipation ....... $8.00 
T155-15S watt plate dissipation ..... 19.50 

Wet Process 1" Diameter 
Glazed Porcelain Insulators 

7" ..... l5c 12" .. , .. 35c 20" ... .._.50c 
Egg-typestraininsul.10for ........... 35c 

The record ls 100% perfect. Thousands 
of microfarads of Leeds oil filled Con­
densers are in use without one case of 
failure. 

I M F 1000 volt D.C. working ...... $1.10 
2 M F 1000 volt D.C. working; .... , . 1.45 
I M F 1500 volt D.C. workilll< •..... 1.45 
l MF !500 volt D.C. working ...... 1.95 
1 M F· 2000 volt D.C. working ...... l ;75 
2 M F 2000 volt D.C. working ...... .?.45 

AEROVOX 

T200 - 200 watt plate dissipation .... , Jt .50 
L E F, D S 866 Mercury Vapor Rectifying tube .... 1.65 
~'Silent T-20-ce.ramlc base, 20 watt plate 

R,~fr~t~
1d 2Ais!,~~t;»!;;c.~~~s.e_r:V~.t~~~~~ -~~~~~ 2.45 

herewith. All other types in stock 

!!~~ ~~VJ- 1-----------------
l F stage; 
(.'omplete 
with tubes 
an<l in­
'l>tructions. 

$9.95 

\\' e are Dendqnnrters 
For the Following 

Hammarlund-·Meisner-Alladln-Trlp­
lett-Littelluse-lJnJted Translormer­
Cornell~Dubilier. 

ALL SYLVANIA RECEIVING 

NATIONAL NC 100 and NC 100 X 
Sold on time at cash prices iu Metropolitan 
area.No down payment. 

Liberal allowance on your old set. 

\Ve car.ry the complete NATTONAL line. 

Thordarson Neon Transformers, 11S v. 
primary - 1500 volts at Z0 mils ....... $1.45 

Thordarson Cased Transformer, ()00 
volts e--A.ch side of C.T. 200 ma 2½ v. 10 
amps. C.T. 5 v. J amps. i .½ v. J amps. 
er. ............................ ... J.45 

Thordarson Choke. 12 H. 250 ma ... $1.95 

We carry the complete Thordarson line at 
40% and 2% from list price. 

Oil Impregnated TUBES at 50% off list price; Amateur accessories are always in stock. 
Condensers 

GENERAL RADIO 
1------------------1 Here are two handy forms for that multiband l mfd. 1000 v ..... . $1.59 ,mutter. 

2 mfd. 1000 v .. · · · · 1.
97 ' Type 677-U - 21 turns, 2½" diameter, 

4 mfd. 1000 v .. · · · • 2.85 ~(El : o~~. resonant on 3.5 me with 100 mfd. capacity; 1 mfd. 1500 v •.... , 1.67 .shlpping Vf<eight 2 lbs. Price ...... , ... , .. 50c 

2 mid. 1500 v~ ... -. l.30 !'11te8-.e/: ~:ft"S~J'with 1iJ':,';fJ. ~p~1.;'j~~t=~ii,r;~~ 
t mid. 2000 Y, ..... 2,09 - - weight 3 lbs. f'rice. • .. • ................ 75c 2 mfd. 2000 v ...... 2.79 

'B:lectrolytic and tubular ~~~°al~gf~gbb!:et~.n1 j~~r= i~r65~~t 70c and 
eondensers in stock LEADS THE FIELD 

LEEDS bas the most complete line of An­
tenna Wire found in any shop, Hard and soft 
drawn wire ---- enameled copper - tinned' 
t;opper - tinned wire - anv length, at 
lowest orices. 

World Wide Service to Amateurs 

45 Vesey Street 
New York City 
Tel. COrtlandl 7-2612 

Cable Address: "RADLEEDS" 

New Low Prices on Johnson Handle 
Indicators 

No. 204- ¼" shaft, now, ............ 58c 
No, 2:06 - 1/4, u shaft. now ............ , 73c 
No. ZIO socket, now ...•.... , ........ . 58c 
50 watt socket ....................... 88c 

All other Johnson products, includfog Type 
Q antenna system at 40°1c, and 2% oif list. 
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THE ULTIMATE IN 
SUPER-SENSITIVITY 

.1. *NO C-UHRENT ItRA \\' pl11s 
2. **SELF-t~AUDRATION 

MODEL 
1250 

DEALER 
PRICE 

$33.34 

*Means Accuracy cannot be affected by the current 
draw of the instrument itself. No current draw and 
perman.ent accuracy of Triplett Vacuum. Tube Volt­
meter 11 assured by the self .. calibratlng. bridg,e circuit 
used. 

**fo~ep~tl!io~°!fit::i~!1 ~::~ie~e~t~~e~!~ri~a~:~J~n 
Laboratories and engineers will im.lllediately use and ap­
preciate the significance of this remarkable instrument. 
Indispensable also in the servicing field for n1easuring 
electrical impulses either A.C. or D.C. of low magnitude 
such as the carrier wave of signal circuits, and particu­
larly for television work. 
The self-calibrating feature itJ automatic with the tuhe 
bridge circuit developed l,y Triplett Engineers (Pat. 
Pending). The Initial operation of adjusting the bridge 
at the 'Lero level insures exact calibration independent 
o.f tube emission values or when replacing tubes. 
Model 1250 has Triplett Precision Twin instrument and 
U complete with all necessary accessories including 1-84, 
l-6C6, 1-76. Readings in peak A.C. and D.C. voltages. 
Rangea are 2.5, 10 and 50 volts. Other ranges to order. 
Case is metal with black wrinkle finish. Panels are silver 
and black. 

I 

nus IS A TRIPLETI MASTER UNIT 
See your jobber-~ 1.vrite for more information 

-------------------------------THE TRIPLET!' ELECTRICAL INSTRUMENT CO. 
2511 Harmon Drive. Bluffton, Ohio 

[J ~i~~~un\10':~!a{i{'ih\?!*";A.~t'JiM~'i:m"i'o/8l"{~ 
M.ETER. 

IJ I am also Interested in , ........................ . 

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

,\.ddtess., .. ···~··· .............. -....... · ..... ··· .. · 
City .................. -,., .. State., .. , ............ . 

--------------------------------

(Continued from page 68) 
The ordinate at the left represents an arbitrary 

scale of field strength, while the ordinate at the 
right is in decibels to give a better idea of the ac­
tual change in signal strength under various con­
ditions; Zero level is arbitrarily placed at half 
scale; this has no significance, and zero db is not 
to be taken to mean a signal too weak to be useful. 
As a rough guide, the comparison may be made in 
''R" points by assuming three to six db per "R". 
The free-space characteristic in a plane passing 
through the antenna wire is shown in dotted lines 
for comparison. 

The method of drawing these charts may make 
them look unfamiliar compared with the usual 
polar diagrams, but with the system adopted it is 
possible to show a great deal more in the same 
space, and show it more accurately. Only 90 of the 
360 degrees of compass. direction are given since, 
as already explained, the antenna characteristic 
is symmetrical. For example, the field strength at 
a horizontal angle of 45 degrees may be-a8Sum­
ing that the antenna runs north and south-either 
northeast, southeast, northwest, or southwest. 
Zero horizontal angle is along the line of the an­
t,enna and 90 degrees is at right angles to the wire. 

A number of interesting points develop from 
inspection of these charts. Poremost, it is evident 
that a half-wave antenna is the only one which 
has no real null, or direction of zero radiation. 
The field strength does, however, drop off along 
the line of the antenna as compared with the value 
at right angles, the extent of dropping off depend­
ing upon the vertical angle considered. At 9 de­
grees the difference is about 18 db between 
maximum and minimum, at 15 degrees about 14 
db and at 30 degrees only about 8 db. At 14 me., 
assuming all other factors to be the same, the 
difference in the strength of signal put into dis­
tant stations broadside to and off the 1md of the 
antenna should not be more than t;wo or three R 

Why 100,000 Operators 

New 
GENUINE 
MARTIN 

JUNIOR 
Weight .2¼ lbs. ' 

Prefer the 
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RME-69 
RELAY RACK MODEL, 
combining all component parts 
in one compact cabinet ... re­
ceiver, speaker, cords. Satin 
aluminum or crinkle black finish 
optional. 

INDIVIDUALIZED 

WRITE FOR BULLETIN 
NO, 69 and PRICES 

The 1937 RME-69 Single Signal Super­

receiver, represents the very last word in 

radio engineering achievement. Outstand­

ing both in appearance and performance, 

it is truly a precision instrument. Being the 

product of an engineering laboratory, 

RME-69 may be ordered equipped with 

certain accessories for your own special 

requirements ... an advantage not obtain­

able in mass-production instruments. Our 

Bulletin will tell you what special adapta­

RME-69 
tions may be provided for your 

individual station layout. And re-

member ... you must be satisfied. 

RADIO MFG. ENGINEERS INC. 
306 First Avenue, Peoria, Illinois 
8ay You Saw It in QST - It Identifies You and Helps QST ti3 



Nort'-•• higl1-po1vere,l-

Neu,! 
The Library 
now cotnprisrs 
a revised S<'lec­
tion of hooks 
culled from lat­
est McGraw-Hi II 
publications in 
the radio field. 

llADIO 
ENGINEERING 

I .. IBRAR"\-'" 
---- especially selected by radio specialists of 
McGraw-Hill publications. 
-- to give most complete, dependable c;ov­
erage of facts needed by all whose fields are 
!;\rounded on radio fundamentals 
-- availalble at a special price and terms 
These hooks cover circuit phenomena. tube theory, 
networks, measurements, and other subjects - give 
specialized treatment of all fields oi practical design 
and application. They are books of recognized position 
in the literature - books you will refer to and be re­
ferred to often. If vou are· a researcher or experimenter 
----- if your interest in radio is deeµ-set and based on a 
real desire to go further in this field - you want these 
books for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 

5 volumes, 3064 pages, 2000 illustrations 
1. Glesgow's RADIO ENGINEER,ING 
2. Terman's MEASUREMENTS IN RADIO EN­

GINEERING 
3. Chaffee's THEORY OF THERMIONIC VAC­

UUM TUBES 
4. Hund's PHENOMENA IN HIGH-FREQUENCY 

SYSTEMS 
5. Henney's RADIO ENGINEERING HANDBOOK 

Spedal Low Price and Easy Terms 
Bought singly, the five volumes comprising this library 
would cost you $25.00. l.Jnder this offer you save ;:ii .SU 
and, in addition. have the privilege of paying in easy 
installments beginning with $2.50, 10 days after receipt 
of the books, and $.3.00 monthly thereafter. A.lready 
these books are recognized as standard works that you 
are bound to require sooner or later. Take advantage of 
these convenient terms to add them to your library now. 

SEND THIS ON-APPROVAL COUPON 

McGraw-Hill Book Co. Inc. 
330 W. 42nd St., New York, N. Y. 

Send me Radio Engine,.ring Library, 5 vols .. for 10 
days' examination on approval. In 10 days 1 will send 
$2.50, plus few cents postage, and $3.00 monthly till 
$23.50 is paid, or return books postpaid. (We pay 
µostage on orders accompanied by remittance of first 
installment.) 

I· Name ........... ·--~- ...................•....... 
I 
I 
I 
I 
I 
I 
I­
I 
I 
I 

i\ddress ....................................... . 

City and State ... , .. --.-.•. ,. ...................... . 

Poiition .............. -.-- . , ....................... . 

Company............................. QST-11-36 
(Book.a sent on approval in U. S. and Canada only.) 

points. Probably a somewhat greater difference 
is to be expected at 28 me. 

Antennas two or more half-wan,,1 long always 
show distinct nulls at the angles under consider­
ation. If the wire is au even number of half-waves 
long, one null always is directly at right-angles to 
the wire. In the case of a wire an odd number of 
half-waves long, there is always a maximum 
point at 90 degrees to the wire. As the antenna 
length is increased, additional null points appe:i.r, 
always to the number of one less than the number 
of half-waves in the antenna. As the charts show, 
the nulls are always "sharp"; that is, only a com­
paratively small number of degrees in the hori­
zontal plane can be considered to be blotted out. 
The effective width of the null depends upon a 
number of factors; for example, if the location 
and transmitter power are such that consistently 
R8 reports are received in the direction of maxi­
mum radiation, the null obviously will be nar­
rower than if the same antenna is used with lower 
power and a poorer location so that average 
reports in the maximum direction are only R5. 
The stronger signal can stand more "knocking 
down" before getting lost in noise and c:iRM. 

The third point is that there is a slight increase 
in field strength in the direction of maximum 
radiation as the antenna length is increased, as­
suming the same height in all cases. For example, 
the full-wave antenna is about 1 db better than 
the half-wave, the %'-wave about 1 ½ db better, 
and the 2-wave antenna about 2 db better. The 
difference is not as marked as might be expected 
from previously published data 3 because these 
charts are calculated on the basis of the same 
power in all antennas, while the data in the refer­
ence are based on. unit current in the antennas. 

8 Potter and Goodman, "More on the Practical Operation 
of Transmitting Antennas," QBT, April, 1935. 

Ever-incredsing populdrity and consequent 
production of the National type R-100 Choke 
has enabled us to immediately reduce the 
retail price to $.36 e11ch. 
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Presenting the RCA.:ao7 
The RCA-807, a new transmitting 
tube incorporating the up-to-date 
beam-power features of the receiv­
ing type RCA-6L6, is designed par­
ticularly for r-f transmitting appli- , 
cations. To meet the strenuous 
requirements of r-f power service, 
the RCA-807 has been provided 
with: ceramic base, top cap connec­
tion for high insulation and low 
interelectrode capacitances, and 
improved shielding to minimize 
the need for neutralization. 

HEATER RATINGS 
Voltage. . . . . . 6.3 volts 
Current . . . . . . 0.9 amps. 

CLASS C TELEGRAPH RATINGS 
Plate Voltage . . 400 volts· max. 
Plate Current . . 100 ma. max. 
Plate Dissipation . 21 watts max. 

Use the RCA-807 to obtain the best possible performance in r-f 
applications suggested for the 6L6. It is available at your RCA 
TransmittiogTubeDistributor.Forfurtherdataseehimorwriteus. 

~mateur Radio Section, RCA Manufacturing Co,, Inc., Camden, N. J. 
' A service of the Radio Corporation of America 
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RH-6 DUPLEX 
TRANSMITTER- RECEIVER 
FOR THE HIGH FREQUENCIES 

This Rig LS RIGHT 
You won't want to CHANGE a THING on it 
• 6E6 (or RK-34) lube in unusually slllble and efficient 

T.P .T.G. circuit. 
• 6L6 flx,,d bias, beam power modulation. 
• A really F. B. receiver, worth the price of the whole job, 

using !he new 6J5G super-regen-deleclor; a stage of R. F. 
which does work, and two stage audio with 6L6 oulpul lo 
dynamic speaker, 

• 150 mil. plate supply with double Riter in some cabinet. 
• 150 mil. meter which switches lo either oscillator or modu­

lalorcircuil. 
• 15 lo 25 wall Input with 5 lo 10 wall oulpul depending on 

frequency and onlenn1 used. (More with RK-34.) 
• Coils supplied for 11h to 10 meters on receiver - 5 meters 

on transmitter (may be shifted to 2¼ ii desired). 
See the RH-6 at your dealers or write us for complete 

literature on it 

RH-6 Duplex complete in hinged-top cabinet, 
size, 18" X 10" X 8" (Less s~s 75 
tubes) only. . . . . . . . . . . . . . . . . ~ • 
Kit of six specially picked Sylvania tubes 
1-6L6, 1-6E6, 2-6J5G, 1-6D6, $ 
1-5Z3.... .. .. .. .. .. .. . . .. .. .. .. . 5.10 

HAYNES 
R1G(HECKER 

Hams all over the world 
are telling us that these 
two Instruments are the 
biggest values in radio to­
day. Your station is not 
complete without one. 
Circular and lnst?uctions 
for using sent free on 
reQuest, 

BIG $ 9 RIGCHECKER 1 7 • O 

LITTLE S 
R1GCHECKER 9·85 

RADIO CONSTRUCTORS LABORATORIES 
Dept.Q--f 136 LIBERTY ST., NEW YORK, N. Y. 

HEIGHT 

Because the action of any particular piece of 
ground is unpredictable, the improvements indi­
cated on the charts as resulting from increasing 
the height are to be regarded with caution. The 
curves represent an ideal case which cannot be 
realized in prae,-tice. For example, the maximum 
multiplying factor of 2 cannot be obtained simply 
because some of the energy in the wave striking 
the earth is consumed in ground losses; therefore 
all of it cannot be reflected as the theory assumes. 
The extent of the loss will depend upon the char­
acteristics of the soi[; probably it is higher over 
rocky, sandy soil than over naturally moist soil. 
Likewise, the actual height in any case is open to 
question, since it may be necessary to go con­
siderably below the surface before reflection occurs. 

Nevertheless, the curves are more or less in 
accordance with what we have learned from 
actual experience. For optimum results at 14 me., 
a height of about %'.-wavelength, or about 50 feet, 
is indicated; the improvement resulting from 
increasing the height above this figure is slight. 
As Fig. 2 shows, the value of height as a means of 
increasing signal strength depends upon the angle 
of radiation considered. At the lower angles, the 
relative field strength (as indicated by the mul­
tiplying factor) goes up rapidly as the height is 
increased; at 15 degrees, for example, the field 
strength should be in the ratio of 2.0 to 0. 78 for an 
antenna a wavelength high as compared with one 
a quarter-wave high. If we take 50 degrees as 
representing the average of the most useful an­
gles at 7 and 3.5 me., however, it is obvious that a 
height of one-quarter wavelength is practically 
as effective as a height of a full wavelength. All 
of which means that everything "breaks" in our 
favor, because a height of a half-wave is some­
thing anybody can get at 14 me., but is something 
only a very few can have at 3.5 me. 

It, is of interest to note that in the theoretical 
case there is no radiation at an angle of 30 degrees 
above the horizon when tlie antenna is a wave­
length high, because the multiplying factor is zero. 
There is therefore no curve for this condition on 
the :c!0-degrce charts. 

TILTING 

Strictly speaking, the charts will apply only to 
antennas horizontally erected over level ground. 
If the antenna is higher at one end than the other, 
the directivity patterns will be altered. The gen­
eral effect of such tilting is to lower the angle of 
radiation in the directions toward which the 
antenna slopes, and to raise it in the other direc­
tions. This iu turn means a broadening out of the 
directivity pattern along the line of the slope, and 
a pulling in in the direction away from the slope. 
In such case, of course, the patterns are no longer 
symmetrical in all quadrants. A slight tilt will 
have relatively little effect with any of the an­
tennas considered except at very low angles, 
although somewhat better transmission may be 
expected in the direction of the slope than in the 
opposite direction. 

(Continued on P"II• 68) 
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A.C • RE LAYS 

C: 

Type L~ ~ 
No. Poles :£ l < 

A107 

A117 

A127 

A137 

At.47 

A157 

A167 

C ., 
t 

] 
V 

,, 
" C ~ 

.. 0 

t~ 
I§ 

C 

ii 
0 

SP 
ST 

SP 
ST 

SP 
OT 

SP 
OT 

SP 
ST 

Made by 

These A. C. solenoid relays ue ide.l for remote con­
trol of transmitters, for control of crystal ovens, and for 
any general remote control application except for keying. 
THESE RELAYS WILL NOT OPERATE IN KEYING SERVICE. 
Silver-to-silver double-brloak contads ue used throughout. 

The maximum contact ·rating is 10 amp. at 220 v. or l 
amp. at 550 v. The relay coils are wound for 115 volts 
60 cycle alternating current. Relays for other voltages 
can be supplied on special order. Use coupon below. 

Circuit 
Diagram 

Price 

Open In Cab. 

C: 

Type -~~ ~ 
No. Poles z ~ u 

a<( 

... ~~ 
t.OADT 

$3.50 $4.50 A177 
.., 
: 
0 v 

SP 
ST 

lll~ 
LOAD 

.... § 
~:. 

LO~D 

4.50 

5.00 

4.00 

5.00 

5.50 

6.50 

5.50 A207 

6.00 A217 

5.00 A227 

6.00 A237 

6,50 A247 

7.50 

2 

2 

2 

2 

2 

C 

! 

] 
lL.~ o.v o.., 

C 

" 

DP 
sT· 

DP 
ST 

DP 
DT 

C DP ! ST 

DP 
ST 

Allen-Bradley Co., 108 W. Greenfield Ave., Milwaukee, Wis. 

Circuit 
Diagram 

r1r.== 
~ftj .... 

~ 
t.OAO 

Price 

Open In Cab. 

$7.50 $8.50 

4.00 5.00 

6.00 7.00 

7.00 8.00 

4.50 5.50 

6.50 7.50 

Radiostat-A stepfess graphite 
compression rheostat far primary 
of 550 watt filament ar plat• 
supply transformer. Range 4 to 150 
ohms. Price $6.50 

Enclosed find money order for $ .••••••......••. for which please send me, shipping 
charges prepaid, the following items: 
• ______ ... _ ... ________ . _. ___________ . ____ . _____________ . ______ for _______ .. Volts .. _______ Cycles 



Power • • • 
at Ultra-High and A.F. 
300 Watts Class B Audio (Push Pull) 
200 Watt Antenna Power at 5 Meters 

with the NEW 

ANIPEREX HF100 

AMPEREX engineers, In designing this HF100, have 
presented the ham with a remarkable tube that can truly be cloned as 
"all-purpose." For, even though it has produced amazing results In the 
ultra high frequency Reid, its range of operation extends into various 
stages of audio, delivering power outputs which can only be obtained 
from tubes selling for twice its cost. Its e/Rcfency and venatility n,akes 
it the ideal tube for amateur and experimenter. 

This HF 100 Joins the other Amperex ultra high frequency tubes 
(HF 200 and HF 300) in that it also possesses the highest ratio of 
transconductance lo interelectrode capacitance yet attained by any 
tube manufacturer. 

CHARACTERISTICS 
Filament: ..••••••••..•••.••••••••••.•.••••• Voltage 10 Volts 

Current 2 Amps. 
AmpliRcation Factor ..................................... 23 
Grid lo Plate Transconductance@ 100 ma .••.•.••••.•••..• 4200 

Direct lntereleclrode Capacitance: 
Grid to Plate •.••.••.• , •••.••..••.••.•••••••••••••••. 4.5 µµI 
Grid to Filament .•••••••••••••••••••••••••••.••.••.•• 3.5 µµf 
Plate to Filament ••.•..•••••••••••••••..••••••.••••••• 1 .4 µµf 

Write to our En11ineerin11 Department for complete data 

AMPEREX 
ELECTRONIC PRODUCTS, Inc. 
79 WASHINGTON STREET · BROOKLYN, N. Y. 

USING THE CHARTS 

Assuming that the antenna is situated in a 
fairly clear space, the charts should work out with 
quite good accuracy insofar as relative results in 
the horizontal plane are concerned, because the 
relation between the directions of maximum and 
minimum radiation arc practically unaffected by 
the ground. However, the particular vertical 
angle at which a signal is transmitted or received 
is always indeterminate, so it is but reasonable to 
expect that the same antenna will show different, 
results from day to day, especially off the ends 
and near the nulls. As the charts show, it is in 
these regions that the angle of radiation has the 
greatest influence on the performance. 

Although over a region of a few degrees around 
the null point the radiation may be negligible, 
this does not necessarily mean that it is impossible 
to work stations in this exact direction. It has 
been found that waves travelling between two 
points often show minor variations in direction, 
amounting to as much as five degrees in some 
cases., so that on occasion the actual null may be 
masked by this "wandering." In any case, assum­
ing a transmitter of moderate power, the region 
in which the signal strength is negligible is very 
small. 

Knowledge of what any particular type of an­
tenna can be expected to do in the horizontal 
plane is the power to get the most effective per­
formance from the antenna. We arc bound to 
point out, however, that there is absolutely no 
use in guessing at directioni-. Most amateurs 
have only the foggiest of notions of the great 
circle routes to various points on the globe from 
their particular locations, and when given the 
actual direction usually iire dumbfounded to 
.find that it is not in the least what they expected 
from looking at the conventional Mercator 
projection. lf you live near Washington or San 
Francisco, maps which show actual great circle 
directions to any point are available; if not, the 
only recourse is to a globe. A "great circle" cut 
out of cardboard or made of heavy wire, plus a 
protractor for measuring angles, will give the re­
quired information on directions; north, of course, 
is the direct line between your location and the 
North Pole. Equally important is getting a true 
north line for basing the antenna position. This 
can be done by using a good compass and making 

· the necp,gsary correction for magnetic deviation, 
or by getting a sight on the North Star. \Vhile 
extreme accuracy is not required, it is surprising 
how much difference a few degrees aiong the 
horizontal may make, especially over a large dis­
tance. 

The most obvious thing to do is to place the 
line of maximum radiation in the most desired 
direction. For DX work, however, this may not 
always be the most desirable way to do it, became 
the null points may fall in a direction where we 
may al!,o want to work. ·with antennas longer 
than a half wave, there are always two directions 
in which the antenna can be run to give a maxi­
mum point in the most desired direction; the 
nulls, however, will fall differently. It is probably 

(Continued on pao, 7111 
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BARGAINS OF­
LOW PRICES! 

INCLUDING SPECIAL 
FERED AT SENSATIONAL 

Just out ••. National NC-100 
the "Perfected" SuperKHetl 

Amazingly sele, tive, high sensitivity, low noise 
level. A wonderful performer. Full coverage, indi­
vidual built-in plug-in coils, shifted by knob on 
front panel. 540 to 30,000 KC coverage in 5 ranges. 
12 tubes, one stage RF, two IF, P.P. Pentode 10 w. 
audio output. Full AVC circuit. Built-in power sup­
ply. Single and double. antenna connections. Latest 
type crystal filter. "Electric Eye'' tuning indicator. 

Large, latest type Dynamic Speaker in 
cabinet to match. 

Oil Filled, Oil Impregnated 

FILTER 
CONDENSERS 
All v.-ell known 
makes. G•uaran­
tee<l at rated volt-

~fe:· 1t.~ti6c1~r:~ik1;t: 
to otter a few remaJnJng 
frems at these low prices. 
Hurry, before they're 
all gone! 

Cap. 
l mid. 
2 m(d. 
8mtd . 
9mid. 

\'
1 oltcu:e .Size 1Veight Price 

2000 V. DC S , 3!4 x 1 1.¼ lbs. $1.25 
2000V.1JC Sttx3½.x2Hi 3lbs. 1.50 
2000V.DC5¼x3½x4 4lbs. 2.75 
. moov.nc sitxJ~x:11 GH,-'•· 7,25 
(including 2 ½ 11 bakelite standorl'sJ 

4.4mfd.1500V.OC 5 x.H{xl\/i l½lbs. 1.75 

ir~id. ggg~:E8 g":1~~rn Httt: ug 
1W mid. 1S00 V. DC 5 x 3 ¼( x 3 2% lbs. 2.75 

Use the 10 mfd. for perfect filtering in class B 
lliodutation Power Supply. 

Newark Paper F'ilter 
Condensers 

l mfd. 1000 V. DC. 49¢ 
I mfd. lS(XJ V. DC 59¢ 

Thordarson No. T6878 
Plate and: Fllament 
Transformer, 600-0-
o<XJ V. at 200 MA 2½ 
\'. at 10 amo .• S V. at 

~t;~if!_gi~;~f~tors and ;~ amp. 7 .~ V. at 3 $J~,f!S 
Thordaroon No.T6877 2½ V. 10 amp. Fila­
Heavy Duty Choke. .tnent Transformer -
15 henries at JS0 MA 2500 V. insulation for 

$1.95 86o's .....•...... $.95 

Hll!h Voltage Transformer. 11100-750-500-0-
S0ll-750-l000-300 MA. 3h x 4,4 x 5!,i ..•.. $5.95 

NEW RAYTHEON TUBES 
RK-35 ....... . $8.00 

EIMAC 
35T .......... $8.00 
SOT •••••••..• 13.50 
!SOT •••••••.. 24.50 

.R K-36 . ........ $14.50 

BLILEY 
CRYSTALS 

BC3 •••.•.. ~- .. $3.95 
LD2 ...•.....•.. 4.80 
HF2 •...•.....•• 6.50 

(Prices and Terms on NC-100 and Other Sets Listed Below) 

Cash Down O Months 9 Months 12 Months 
Price Pa,yment Paymeuh Payments Payments 

NATIONAL NC-100 c0mpletc with tubes and speaker. 
$118.10 $23.10 $lb. 90 $11.37 $8.59 

NATIONAL NCX-100 complete with tubes, crystal and speaker to 
match. 

$140.60 $25.60 $20.26 $13.64 $10.36 · 
NATIONAL HR.O JR. with tubes, one set of coil~, lU to 20 meters. 

$99.00 $24.00 $13.52 $?.09 $6.87 
NATIONAL HRO less pow('r supply and speaker. 

$167.70 $37.70 $22.78 $15.35 $11.69 
NATIONAL HRO with power supply 

$183.60 $43.60 $24.46 $16.51 $12.57 
RGA-ACRsili.soomplet$24.WJver, srt:.~i,r sep~rr:37 $8.59 
RME-69 c.omPletf:' with tubes, crystal, speaker housed in baffle. 

$1.H.90 $29.90 $18.58 $12.50 $9.47 
HAMMARLUND SUPER PRO. complete with tubes, crystal and 

speaker. 
$241.00 $51.00 $32.92 $22.29 $16.98 

\Ve will have new receivers, as rdeased __ by manufacturers, on our 
<leJcrred payment account. 

Full details of any set listed, mailed immediately upon request. 

FREE 

TAYLOR 
TUBES 

866 ..•.•.•.•.. $1.65 
750 ........•.. 4.95 
203B ... ,., ... 7.50 
203A ......... 12.50 
81-1 ••••••••••• 18.50 
il.n,, .•..•••.. tH.50 
T200 .....• c •• l1.50 

High Frequency 
Tubes 

T55 .......... $8.00 
T!55 ....••... 19.50 

l f" rite for Fret! 
Complete Taylar 

Catalog 

JUST OUT! BIG NEW CATALOG I 

ORDER DIRECT FROM THIS AD - NOW 
Big Bargains in 
Parts, Equipment 
and ~upplies for 
Hams, Servicemen 
and Dealers. Low­
t.•.st wholesale prices. 
\\'rite 4.uickl 

Receivers listed in this tJd are best values anywhere. Order today on 
BA..S Y TE#M!j. Send your down Pc;yment witfi order. Set wilt. be 

i!if 1::1et:n~e::::t~~p''/FuYt!rl~f1 iJ ;~;i,':r~~i!ltn;::itt:,:s,VMYV 
C.-4.TALUG' FREE ttPon reque,)·t. 

NEWARK ELECTRIC COMPANY 
t : ' 

2 2' W. MADISON ST. Dept. Q CHICAGO, ILL. 
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or MAN CENTWAB 
·rAKE:S IT'EITHER WAY 

blistering heat, or excessive humid­
ity ... it's all the same to a 
CENTRALAB CONTROL . . . 
Millions of these controls are 
"standing up" under unbelievably 

severe conditions ... 
so the next time a con­
tro I goes "haywire" 
change to CENTRA­
LAB ... and play safe. 

Milwaulcee, Wisconsin 
British Centralab, Ltd. 
Canterbury Rd., Kilburn 
London N.W.6, Ensl• nd 

Central ab 
68-70 Rue Amelot 
Paris, France 

VOLUME CONTROLS 
FIXED RESISTORS 

( Continued from. pa11, BB) 

fair enough to grade the antenna performance in 
steps of four db from the maximum value given 
on the charts; practically identical results will be 
secured over the whole region within four db of 
the maximum. The next 4 db would be the seeond­
best region, the next 4 third best, and so ou. For 
example, taking the full-wave ·antenna at 15 
degrees, the "best" region would be included in 
the horizontal angles between 25 and 75 degrees; 
"second best" between 10 and 25 degrees and 
l.Jetween 75 and 82 degrees, etc. An alternative 
method would be to place the nulls where they 
would do the least harm, letting the best direc­
tions fall where they may. An interesting and 
profitable evening can be spent with a globe and 
the chart of the antenna or antennas of most 
interest. 

It is apparent that the signal strength in a given 
direction may be varied either by changing the 
length of the antenna or by altering its direction. 
In most locations it will be possible to do one or 
the other. In case neither is possible, the charts 
will at least enable one to determine what should 
be expected in the matter of optimum directions 
for working. 

It should be emphasized again that these charts 
are not intended to offer a method for getting 
anything except oomparalive results. Knowing 
what the antenna itself can do in various direc­
tions may be the means of improving results, but 
it cannot possibly make a poor location into a 
good one, or overcome natural factors which 
prevent one station from "getting out" and make 
another one outstanding. Neither is there any 
attempt to show that there is one "best" :mtenna; 
the best one for your location is the one that 
cove,rs be,st the territory you want to reach. 
There is no magic in any one of them except inso­
far as one type may fit a given set of conditions 
better than another. We suspect that, aside from 
the perennial feed question, the prejudices many 
amateurs have for or against one type of antenna 
are the result of accident, favorable or unfavor­
able, in choosing a length and direction. 

Heterotone C.W. Reception 
((Jontinuedfrom. pa11• 18) 

combination diagrammed in li'ig. 1-F, the desired 
signal gives evenly-related principal heterodyne 
beat, components of 400, 600 and 1600 cycles, in 
addition to the 1000-cycle double-sideband com­
ponent. Sum and difference components also 
result from intermodulation of these principals, 
probably in major steps of 200 cycles. Now sup­
pose an interfering signal of, say, 1300 cycles_ 
higher frequency than the desired signal also 
comes through the i.f. amplifier. In simple hetero­
dyne reception, it would beat with the c.w. 
oscillator to give a note of 700 cycles, only 100 

· ((Jontinued on paoe 1'6) 
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• ilfr. C. B. McMurphy in charge of the 
Rudio development work of the Piedmont 
Police Department, Piedmont, Cal(fornia, 
who has pioneered and developed one of 
the finest police two-way communication 
sy.stems in America today, holding the 
l!:l/lIAC 50T,, .finally retired afterfiving 
such an excellent account of itse( . 

This EIMAC SOT was finally retired 
after 12,500 hours of grueling 24 hour 
a day service in a 9 1neter police trans­
mitter (W6XBF). 

Just another example of the stamina and 
unusually long life built into each and 
every EIMAC tube. 

PLAY S/lFE - BUY EIM~4C 
At Leading Dealers Everywhere 

EITEL-MCCULLOUGH, INC. 
San Bruno, California, U. S. A. 
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.... 4. :New :Name 
TO SOME OUT OF TOWNERS 

eu·r AN <9ld Jlouse 
ESTABLISHED 10 YEARS 

* Of Course We Carry 
EIMAC TAYLOR 
RCA RME 
RAYTHEON AMPEREX 
U. T. C, I. R. C. 

HAMMARLUND 
And a Host of Other Foremost Lines 

HARVEY TWIN °15 .. KITS 
A Transmitter Kit with Xtal Tubes, Drilled 
Chassis, Transformer Wire Screws, etc. Uses 
6L6 R.F. Output-15 Watts. . 
Complete ...................... $15,00 

A 1 5-watt audio amplifier - Uses 6C5 to 
pr. of 6L6's, with Tubes, xformers, Drilled 
Chassis, Wire Screws, etc. 
Complete ...................... $15,00 

PLATE XFORMERS 
Manufactured by U. T. C. 

Tdpped Primary Tapped Seconddry 
500 v d.c., 350 m.a ............... $4.49 
800-1000 v d.c., 400 m.a .......... $8.49 
1250-1500 v d.c., 400 m.a ........ $12.95 

TOBE MICRANOL CONDENSERS 
2 mfds. 2000 v. working ........... $2.50 
1 mfd. 2000 v. working ............ $1,70 

Crackle Finish Cabinet 
Ideal for pre-selector or moni­
tor. Has hinged top, side 
louvres. Chassis, 8¾" high, 
1 O¼" deep, 6" wide. 

Only, $1,49 

14" NEON STICKS ............. $1,75 

HAR.VEY RADIO CO. 
NEW YORK 

103 WEST 43rd Street, N. V. C. 
W21JL-W2VL 

Plain Talk About Rhombic Antennas 
/Continued from paoe 19) 

tenna at, the wrong time was reduced by coupling 
the diamond to a tuned circuit and thence to a 
low impedance line (the arrangement is described 
later) and by using a 75-ohm line from the com­
parison antenna. The change-over switch was 
therefore in a low impedance circuit in both cases. 

The use of "S" meter points to express gain or 
loss is doubt,lp,gs far from ideal but we found it 
preferable to the conventional business of eRti­
mating signal levels by ear or, on the at.her hand 
to actual measurement of the field around the 
antenna-a pro<',ess made quite impractical by the 
existence of dense woods in almost all directions. 

To get back to earth, we found immediately 
that signals on the line of the beam were given 
such a lift that, while they were painfully weak 
on the comparison antenna, they were extremely 
strong on the diamond. That, of course, is the 
sort of sweeping statement that we are unable to 
avoid. It is the sort of statement with which an­
tenna engineers might have little patience. From 
the ham operating standpoint, though, it states 
the case. The performance of the antenna on in­
terfering signals was sirn.ila.rly striking. Fre­
quently it would be possible to hear sixth-district 
stations on the beam with nothing more than 
faint heterodyne qRM. Switching to the half­
wave comparison antenna would produce, on 
precisely the same frequency, a fourth-district 
station of similar strength and with similarly in-
consequential interference. The 20-meter signals 
from WlJPE were bumped, along the line of the 
beam, anything from 2 to 6 R points (estimated 
by the various listeners). The VK's (20-meter 
'phone) over the period of a week's testing, re­
ported us variously as the "loudest first-district 
station," as "loud as the strongest W's from any 
district" and "three or four R points stronger 
than WISZ." 

The latter line of talk led WISZ to throw up a 
similar antenna-·-· not that it was all throwing. 
The location at WlSZ is even more thoroughly 
smeared with trees and underbrush than that at 
Wl.TPE. This drcumstance, together with the 
fact t,hat WISZ decided to use copper-clad steel 
wire, led to many complications. A two-day 
struggle with the project leaves us with one firm 
recommendation-that if copper-clad steel wire 
must be strung above dense underbrush, it 
should be dropped into position from a blimp or 
other convenient type of skyhook. Threading the 
wire through the brush with the idea of pulling 
it up into position afterward is, quite definitely, 
the wrong idea. 

To get back to cases, the WISZ antenna also 
worked like a charm, bumping his signal along 
the line of the beam to such an extent that he now 
became a point or more stronger than WlJPE. 
The comparison antenna used at WISZ is a pair 
of vertical half-waves in phase strung alongside 
an 85-foot telephone pole. It is an excellent an­
tenna in the ordinary sense of the word but the 

(Continued on page 100) 
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"SPRINGFIELD 
POLICE CARS 

stand by" 

When the Springfield, Massachusetts, Police Department an­
nouncer communicates with the radio-equipped cars of his 
department he expects attention from all "cruisers" on duty. 
To keep all cars in service the maximum amount of time and 
to assure an ample supply of current for all electrical require­
ments, the Springfield police cars are equipped with Delco­
Remy Special Service Generators and Delco-Remy Current and 
Voltage Regulators. Amateurs, too, find that these Delco­
Remy High-Output Generators provide ample current for 
two-way radio service and experimental work in their own cars. 

Any Branch or Electrical Service Station of United Motors 
Service will analyze your problem and determine the right 
Delco-Remy equipment for your use. 

DELCO-REMY CORPORATION • ANDERSON, INDIANA 
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Coto, 
LO-LOSS INDUCTORS 

for 

TANK 

BUFFER 

ANTENNA 

The Modern Way to an 
R9 Signal! 

ASK TO SEE THEM AT 
YOUR DEALER OR WRITE 
FOR DESCRIPTIVE BULLETIN 

COTO-COIL CO., INC. 
PROVIDENCE, R. I. 

with Purchase ol 
$S.OO or Over NET 

Removable characters mounted on heavy metal 
plate, highly finished in black enamel ·on rich 
orange background. Size 12" x 3". 

Display your Call Letters on your car, front porch, 
or over your transmitter. Available for all United 
States Districts, Canada and Foreign Countries. 

FOR A LllVIITED TIME ONLY we are offering 
one of these handsome plates made up of Your 

.Own Call-Letters Free with a purchase of $5.00 
or over at net of amateur parts or equipment. 

We are headquarters for standard makes of 
amateur parts and equipment. Send us your order 
for any make of part or equipment desired. Fastest 
service on hard to get parts. Fully guaranteed. 

TERMS: Cash with order in net ll. S. A. funds. 
Give your Call-Letters when ordering, Your plate 
will be included in shipment. 

Radio Parts & Equipment Co. 
244 Clinton Avenue, North, Rochester, New York, U.S. A. 

(Continued from page 7£) 

cycles different from the beat with the desil'ed 
signal. However, with heterotone modulation a 
combination of additional sideband beats would 
give the signal an entirely different characteristic 
pitch and quality. The oddly-related principal 
components of 300, 700, 1000, 1300 and 2000 
cycles would mttke it so. 'fhus aural selectivity is 
aided. 

All the foregoing applies equally to signals 
transmitted with tone modulation compared 
with pure d.c. signals. However, the full advan­
tages of heterotone reception of pure d.c. signals 
cannot be obtained with heterodyne reception of 
m.c.w. signals. In the first place, high selectivity 
in the receiver peels off the tone modulation. In 
the second place, it takes modulation power 
ranging up to 50 percent of the carrier power to 
do the job properly at the transmitter, while only 
a fraction of a watt of audio power is required in 
the receiver. In the third place, fading effects 
inevitable in transmission continually alter the 
character of the received m.c.w. signal and im­
pair its quality, whereas such effects are absent 
with tone modulation applied in the receiver. 
Finally, it's illegal for us to use anything but Al 
(pure d.c.) transmission on our bands below 
14,400 kc .. , anyway. But that is no hardship, 
when we can do the job better in the receiver 
than at the transmitter. 

A few practical circuit suggestions should be 
in order before this article ends, even though the 
actual application is so simple that it's hardly 
necessary to say much about it. While almost any 
kind of audio oscillator might be used, a simple 
vacuum-tube type is most generally adaptable. 
Two eircuits which have been used arc shown in 
Figs. 2 imd 3. That of Fig. 2 uses a standard 
push-pull input t,ransformer secondary winding 
in a Hartley arrangement, the primary winding 
serving to couple the audio modulation into the 
screen-grid circuit of the first i.f. stage, immedi­
ntely following the crystal filter in the single­
sig,n.al receiver. The particular circuit values given 
may require variation to suit transformers of 
different characteristics. It is particularly impor­
tant that the grid condenser and leak, and the 
cathode resistor, be of such values as to prevent 
"blocking" oscillation of extremely peaked 
wave-form. This type of oscillation will set up 
radio-frequenty "hash" and cause interference. 
The arrangement of Fig. 3, adapted from the 
circuit given by L. C. Waller in October, QST, is 
less expensive to set up, since it employs a stand­
ard r.f. choke as the tuned circuit inductance. 
This oscillator has a very good wave-form. It is 
not so adaptable in coupling into the screen-grid 
circuit as the circuit of Fig. 2, and the former may 
be preferable where it is inadvisable to disturb 
the screen-grid supply circuit (as in the National 
HRO receiver). 

The heterotone modulator should be isolated 
as much as possible from the receiver's audio­
frequency circuits, to prevent leakage of con­
tinuous tone into the output circuit. Even more 
important, r.f. output of the receiver'B c.w. beat 
oscillator must not get into the i.f. circuits through 
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Two Hundred Meters and Down 
'The Story of u1.mateur ~dio 

By CLINTON B. DESOTO 

For many years you have heard amateurs say, "When the history of amateur radio is 
written ••• " Now the history of amateur radio has been written, a detailed and yet 
concise presentation in full book length of all the elements that have served to 
develop the most unique institution of its kind in the history of the world. 

A book of history, but not a history-book, "Two Hundred Meters and Down: The 
Story of Amateur Radio" tells in spirited, dramatic fashion the entire chain of sig­
nificant events in the development of the art, from the work of Thales in 600 B.C. to 
the March floods and the Lamb noise silencer. The chapter headings indicate the 
scope and the subject matter: 

CllAPTE.Jt 

On, 
Two 
rhru. 
Four 
Pivt 

,,. 
•.l?X. 

Seu,n . 
Eight . 

Introduction 

Part I ---PIONEERS 

• Tn.E DAWN ozr THE A1tT 

• THE NEW HOBBY 

• AMATEUR. COMMUNICATION 

• THE CoMING OF "rHE LAW 

ADJUSTMENT AND DEVELOP-­
MENT 

THE AMERICAN RADIO RELAY 
LEAGUE 

• GROWTH AND EXPANSION 

. WAR.! 

Part ll - DEVELOPMENT ,1ND RECOGNITION 
Nine . 
Tm . 
Elevrn 
1'wtlvt 

• BAcx. ON 'l'HE Ant 
• SPAR.JC vs. c.w. 
. TaE BROADCAST BooM 

RECORDS ANl> 
AccOMPLISHMENT 

THE RADIO AMATEUR 

Partlll -lNTERNATIONAL 
HIGH-FREQUENCY COMM.UNICA7'ION 

CHAPTER. 

Tkirtuti 

Fouttun 

Fiftun 

Sixtttn 

S1fJ1ntun 

Eighteen 

Ninetun. 
Twenty . 

Conclusion 

T.«.ANSOCEANICS 

• 'faE DEVEJ.OPMENT OF 'rlt.E: 

Saon.T WAVES 

. THE INTERNATIONAL AMATEUR 

RADIO u NION 

• STABILIZATION 

• READJUSTMENT 

• THE REGULATION Ott AMATEUR 

RA010 

. EXPEDITIONS 

, EM:EltGENClES 

• \VHITHERAMATEUll RAnw? 

MOST OF TODAY'S AMATEURS HAVE NO MORE THAN FRAGMENTARY 
KNOWLEDGE OF THE BEGINNINGS OF THEIR ART. TRIS BOOK IS .-1N 
INV ALU ABLE RECORD THAT EVERY AMATEUR OUGHT TO OWN, TO 
LEARN THEREBY THE FASCTNATING TALE OF OUR EARLIER DAYS 

The future of amateur radfo - what will that be? Tdevisfon - what place does it hold in the ama­
teur Picture? The 'phone-c.w. war- its genesis, an evaluation of the arguments, its probable outcome -
a frank, impartial, dispassionate, courageous treatment. The story of the international radiotelegraph 
conventions, where the destiny of amateur radio is decided- facts never before disclosed. The legis­
lative record of amateur radio. Trends in technical devdopment. Social trends and im1>lications. Virtues 
and faults - lessons learned and lessons to be learned - a complete, informative, instructive. enter­
taining picture of the art of amateur radio as a whole • 

.----------NOW READY $1 POSTPAID---------. 

Approximately 200 Pages, 90,000 Words, with Durable Imitation Leather Red Paper Cover 

-------- De Luxe Edition bound in blue cloth $2.00 -------~ 

AMERICAN RADIO RELAY LEAGUE, WEST HARTFORD, CONN., U.S.A. 

Say You Saw It in QST- It Identifies You and Helps QST 77 



• Sfde wiping Contacts No. 434-50 wotls, 
• Bras,, nickel plated shell $1 .!?5 List eoch. 
• Highly vitriHed low absorption base 
• .All brass hardw•re No. 435-10 wotls, 
• Low prices 90c List each. 

Special Low Price~ in Ldrge Oudntitfe-s 

IMPROVED CONE STANDOFF INSULATORS 
Made of STEATITE, the better cer•mlc. Complete range of 
heights. Condenserf cods, tube_ sockets, etc.t ain be mounted 
No, Hei~hts List with minimum labor. m r~: 1~~ ~f.~~'!Y brown or wh1tee 
431J ·1" 20c · 
432 1 l}ft" 20c ·, 
432J 11 o" 25c a llliH1kl 

433 lt.4" 25c a _-1,_,l , 433J l!~{i'' 50c . · ; 
S'ee ,-·ottr .iobher. If he CtJ,nnot e . 
fJ!/ilyyou,writedirecttoDePt. Ho 4Jo No.4Ji N.,,,.32 No,02 

No. 4lU "'"· 4J,1J No, 43:JJ 

THEY CHOOSE "ULTRA" 
PERFORMANCE/ on 
SHURE 

Crystal Microphones 

.A..v•ilable In Spheric•!, 
Swivel, and"Grille­
Type" ,'v\odels. 

List Price, $25 

Expert Sound Engineers, seeking 
the utmost in crystdl microphone 
performdnce, ,He consistently 
choosinq Shure "Ultra" Wida. 
Range. ·They know th•t "Ultr•' 
gives them 8 Exclusive Perform­
dnce-lnsurins Fedtures - fe"'tures 
that are translated into thrilling 
life-like reproduction ... beauti­
ful modern styling ... depend,ble 
24-hour trouble-proof service .•. 
at low cost. See your Jobber or write 
Compare Shure "Ultr•' against for Bulletin 1400 today! 
them all. Let Ultr• perform•nce Licensed under patents ot 
prove how ri~ht yeu ar9 to choose the Brush Development 
Shure "Ultra Wide-Ronge as the Company, Shure Potents 
best microphone buy! pending. 

FREE I Microphone Appllcotions and Specifications Chort, 
• Just ask for Chart 2270. 

S· lrll Y IR(lf' M ~ C R O P H O N E S 
SHURE BROTH/ RB e MICROPHONE HEADQUARTERS 

21S WEST H ROH STREET• CHICAGO, U, S. A. 

the first i.f. stage. If it doe.s, it will come through 
to the 8er1ond detector as a continuous modulated 
signal. It must be 1·emembered that any signal 
in- the first i.f. stage will be modulated by the 
audio oscillator, whether the signal originates 
outside the receiver or in it. The c.w. oscillator 
circuit should be thoroughly shielded and isolated 
from everything but the S(,Cond detector, into 
which (and into which only) it is supposed to 
feed. Also, the beat oscillator should operate at 
plate voltage as low as it may be run for good 
heterodyne action on weak signals. This also gives 
the best signal-to-hiss ratio, by the way, since it 
provides less carrier voltage for the set noise to 
beat with. Application of the heterotone modula­
tor will certainly show up stray beat oscillator 
input to the i.f. circuits. 

In addition to trying out the heterotone recep­
tion on receivers here, several visiting amateurs 
were inte.rested in trying it in their own superhets. 
Among these is W2ZC, who reports as follows: 

"I immediately went to work on my arrival 
back at W2ZC and installed a 56 audio oscillator 
to modulate the screen grid of the first i.f. stage in 
my Comet Pro. It gives a new impetus to code 
and my big modulators are now idle; and the two 
Eimac 150T modulators are merely keying the 
final stage. The idea has certainly lent a great 
deal more pleasure to the amateur frequencies." 

Briefs 
Capt,. Frederic B. Westervelt, W3CZO, Carlisle Barr,.cks, 

Carlisle, l'a., gave a talk on amateur radio before the Car­
lisle Rotary Club on August 6th. 

When Tupelo, Miss. was struck by a torlllldo on April 9th, 
the local newspaper called W4ABY (Memphis, Tenn.) with 
the request that be attempt to eatablish communication 
with the stricken city. Ullllble to find any station on the air 
at Tupelo, W4ABY and W4LI rigged up a portable outfit 
for :u; .. and 7-mc. e.w., power being a type 53 with about 6 
watts input in a T.P.T.G. circuit. W4ABY, together with 
a reporter and a driver for the truck which transported them, 
took th.is rig to Tupelo, having arranged schedules with 
W4ARZ of Memphis, and his own station, W4ABY. The 
portable was set up at the Armory. Contact was made with 
W4.ARZ and a dispatch sent from the Adjutant General, 
asking for hospitalization for the iniured. Contact was also 
made with W4ABY, which was manned by W4DRL, 
W4BCA and W4D1X. Naval Reserve station NDD was 
manned by N4CQX. 

an unusual bit of QRR work waa performed by W5DRQ 
and W5CQO on July 26th. They were at White Rock Lake 
(Dallas, Texas) with two 56-mc. equipped cars, parked on 
opposite sides of the lake. W5CQO saw a sailboat turn over; 
wind and waves were high, He told W5DRQ about it and 
DRQ promptly sent a motor boat to the rescue from the 
other side, saving the lives of the two occupants of the boat, 

A good oppo1·tunity for amateur operators to gain experi­
ence exists at Fort Knox, Kentucky, in the mechani~ed force 
of the U. S. Army. The 68th F. A., the let Cav., and the 
13th Cav. operate many radiophone and c.w. sets in armored 
cars, and need trained operators. Good ratings may be at­
tained by good operators. Applicants for enlistment should 
write to Capt. M. P. Chadwick, W9YHQ-e.x-K6KTF, Radio 
Officer, 68th F. A., lit. Knox, Ky., and should enclose refer­
ences from two business or professiolllll men in their com­
munity, and if under 21 years of age, their parents' con.sent. 

W8OSL has worked Mars on 56 mc!I (Now for the let­
down: It was Maro, Pennsylvania!) 
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.A.R.R.L. presents its 

AMATEUR RADIO (JJ{ap OF THE WORLD 

On a sheet of heavy map paper 30 x 40 inches Rand, McNally, world's 
premier map-makers, have - to A.R.R.L. specifications - imprinted 
in six colors and black every single bit of map information useful to 
the radio amateur. 

The special modified equidistant azimuthal projection permits 
great circle distance measurements in miles or kilometers accur'ate to 
better than 2%, Local time in all parts of the world is shown, as well 
as Greenwich corrections. The official l.A.R. U. WAC continental 
sub-divisions are given. Principal cities of the world are shown, 
including, in the U. S., all district inspection offices and examining 
points. 

Perhaps most useful of all is - for the first time - a standard 
list of countries of the world, arranged on a basis of geographical and 
political divisions - clearly shown by color breakdown and the 
detailed reference index. There are 230 countries shown, 180 prefixes 
(the prefixes in large open red lettering that you can't miss). More 
than that, all known national districts and other sub-divisions are 
shown. 

Entirely new in conception and design, large enough to be usf!ful, 
complete in every detail - here is the map radio amateurs have 
been waiting for these many years. Make a place for it on your wall 
now - it'll be the most interesting object in the ,;hack. 

Price $1.25, postpaid 

.. American Radio Relay League, West Har{ford, Connecticut 
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Block a-c line QRMI 

Your neighbor's vacuum cleaner is no 
help when you' re listening for an 
Aussie 
To block line noise frorn your neighbor's appliances, 
CONTINENTAL Carbon, manufacturers of low­
power factor transmitting condensers and insu1ated 
resistors, offers a power line Filtercon, 10 amps. ca­
rscity, which Is very effective in keeping out of your 
•hack r-f QRM from the power line. Filten:on 
FI 005DH contaim two chokes and two capacitors 
for use on 110 to 220 v lines. List price, only $5 00 
Ask your Jobber for Filtercon data, Bulletin I 04-A 

I CONTJNBllTAL CA.RBOJI /nc.J 
r l9Z4 Lorain Ave., Cleveland, Ohio Toronto, Canada 

Every beginner who has used this Signal¼ K.W. key 
approves it for its desirability and inexpensiveness. It 
is well made, with polished key lever and lacquered 
parts. Contact points are platinor. List price $2.80. 
Signal's line of Wireless Keys, Telegraph Instruments 
and Wireless Practice Sets is complete. Send for our 
bulletin. 

SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan U.S.A. 

A General Utility Mixer and 
Speech Amplifier 

(Continued from paue 118) 

the condenser head amplifier is through a 200-
ohm shielded line to the resistance input circuit. 
This circuit ean be used for anv other 200-ohm 
line, the jumper marked "X" being inserted at thfl 
proper point to complete the power supply circuit. 
With the 6J7 input stage contributing a gain of 
approximately 100, the basic sensitivity of this 
channel is in the neighborhood of 0.03 volt, which 
is adequate for most condenser microphones with 
head amplifiers, as well as for carbon microphones. 
If a double-button carlfon microphone is to be 
used, the circuit shown in August QBTL can be 
substituted. Incidentally, the "hot" leads in the 
200-ohm input circuit are all shielded to reduce 
hum pick-up, since they are rather long. Here, too, 
a Mallory bias cell eliminates hum and regenera­
tion problems and simplifies wiring. 

Channel C is a low-gain stage designed for use 
from receiver output circuits for relay work, and 
from high-impedance phonograph pick-ups. 
Low-impedance pick-up1' can be tied in on the 
200-ohm "B" circuit, of course. The input circuit 
provides resistances of 2000 and 10,000 ohms, 
which 'IYill meet practically all the requirements 
that can possibly be imposed. The over-all gain 
is approximately 150, giving a basic sensitivity of 
about 0.8 volt. Any pick-up or receiver first a.f. 
stage will provide more than this value; up to 
about a 4-volt signal can be handled with reason­
able distortion. Again, th.e input lead is shielded. 

MIXER AND FREQUENCY CHARACTERISTIC 

By this time the somewhat unusual output 
circuit linking the three input stages will doubt­
less have attracted attention. This circuit is de­
signed to accomplish series mixing of the three 
possible sources, with individual control over the 
level from each source, and at the same time to 
maintain automatically a more or less constant 
over-all output level. This is accomplished by the 
displacement of a proportion of the output of any 
initial circuit when any other gain control is ad­
vanced, a.nd the transfer of the displaced propor­
tion of the input load to the additional channel. 
In this way overmodulation due to the additive 
superposition of two inputs is avoided; unless 
compensating adjustment is made, the level of 
each single input is reduced so that, under most 
conditions, the total output voltage swing is not 
increased. 

Decoupling in the output 6C5 cathode circuit 
eliminates any tendency toward regeneration and 
holds the low-frequency t,ransmission up. The 
same iR true of the parallel resistance-fed output 
circuit, which couples into a tube-to-line trans­
former. In order to facilitate operation of the 
gain and mixer controls, this speech amplifier is 
intended to be placed directly on the operating 
table, with a 500-ohm line running to the modu­
lator unit in the transmitter proper. A T-pad in 
the line serves as a master gain control. 
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STATION OPERATING SUPPLIES 
For full enjoyment of your operating activities this 

coming season, you will want these new forms de­

signed to meet your needs 

SPIRAL BOUND LOG BOOK 
The most interesting feature of the new LOG 
BOOK is the incorporation of spiral binding. 
This permits the book to be folded back flat 
at any page, requiring only half the amount of 
space on the operating table and making it 
easy to write on. The log-sheet has been re­
designed by the Communications Department 
so that there is space provided for recording 
the number of messages handled and QSL's 
sent and received. General log information 
(prefixes, etc.) has been brought up-to-date. 
The LOG BOOK price has been reduced and is 
now 35c per book, 3 books for $1.00, postpaid. 

OfflCIAL RADIOGRAM PADS 
The radiogram blank is now an entirely new 
form, designed by the Communications De­
partment to comply with the new order of 
transmission. All blocks for fill-in are properly 
spaced for use in typewriter. It has a strikingly­
new heading that you will like. Radiogram 
blanks, 8½ x 7¼, lithographed in green ink, 
and padded 100 blanks to the pad, are now 
priced at 25c per pad, postpaid. 

and MESSAGE DELIVERY CARDS 

~::. ==~:~ bd :=2:: :~= 
AMERICAN RADIO RELAY LEAGUE, INC. 

WEST HARTFORD, CONNECTICUT 

111111111 

~···~££••·······••£££££££•• ,., ........ ~.......,...~~....,....,....,~,.,...., 
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"Ask the Ham Who Owns One" 

"SPEECH 
RANGE0 

MODEL D-104 

BIMORPH 
CRYSTAL 

MICROPHONE 
:v~te~n:!fiti~~o~~ditYo~~11?at~~~faf~et!Y8J i!in~~ 
most effective microphone made tor clear. clean. atronii. output 
in the speech range Ruggedly built and economically priced. 
See your Jobber or Write. 

Licensed under Brush 
Development Company Patents 

ASTATIC MICROPHONE LABORATORY, INC. 
YOUNGSTOWN, 0,, U, S. A, 

Son1ething New! • 

Also round-can 
tvr.• II vou 
pre er. 

1000, 1500 end 
2000 v, ratings. 
1, hnd 4 mfd. 

Hish-tenlion ter­
minals. Mounting 
rlnss, $t,ep1se• 
proof, 

Oil-impregnated oil-RIied transmitting 
condensers in neat, compact, conven­
ient form. Rectansular drawn-metal 
cans, Dependable. Lons-lived, Mass 
produced for new low prices. 

In 600, 1000, 1500 
and 2500 v. ratings, 

* 1, 2 and 4 mfd. ca-
pacities, 1 and 2 
mfd, for 2500 v. 

* Hish-tenslon pillar 
term/nals. Mounting 
lugs, 

* See pogo-pro of. 
Cool operation. 
And toushl 

* for new catalog just issued. 
More pages, More items. 

\.ower prices and best values. 

~ 
73 Washinston St. Brooklyn, N. Y. 

The next point of interest is the over-all fre­
quency characteristic. Theoretically, of course, 
the ideal frequency characteristic of an audio 
amplifier would be one that was perfectly flat 
over the entire audible range. In practice, how­
ever, this does not always hold true. In particular, 
it is frequently desirable to compensate in one 
circuit for deficiencies in others. In amateur 
speech equipment the use of microphones which 
drop off at the higher frequencies is common; this, 
too, is a characteristic of some common modulator 
transformer combinations. While the11e higher 
frequencies are not vitally essential to the trans­
mission of intelligible speech, they do add to the 
naturalness of reproduction. Too, most ham re­
ceivers cut side-bands necesParily, further reduc­
ing the high-note response. All in all, some rise in 
the high-frequency characteristic seems tolerable 
in the speech amplifier of the amateur transmitter. 

Reference to Fig. 2 will show that this amplifier 
provides approximately 8 db rIBe from 7000 to 
10,000 cyrles, starting at 36,000. Although not 
extreme, this risE' will seTve to compensate for the 
average high-note deficiencies of microphone and 
modulator. Even if an over-all rise remains, it 
should not be ohjectionable. The low frequency 
range is Hat within 1 db down to about 80 cycles, 
and within 2 db to 30 cycles. 

Modificat.ion of this frequency characteristic is 
possible by means of Cr.-La-Ru in Vig. I. Rotation 
of thP control all thE' way to the right provides 
approximately 6 db drop at 30 cycles, as shown by 
the dashed line. Turning it to the left provides 
curves as shown by the dotted lines. It will be 
seen that the high-frequency resonance character­
istic provides an oddly-distorted curve at maxi­
mum high-note attenuation. Ordinarily such a 
condition would be objectionable, but in this case 
it seems to make the quality rather more plrasing 
than otherwise because it serves to attenuate 
somewhat the customary 3500 cycle peak, at the 
same time preserving the sibilants and other 
phenomena of good high-note response. For most 
voice transmission, the control will be either in 
the neutral position or advanced to the right 
(low-note attenuation). 

POWER SUPPLY AND CONSTRUCTION 

'rhe power supply circuit is entirely conven­
tional, except insofar as the provision for operat­
ing a condenser microphone head amplifier is 
concerned. Such amplifiers usually require 6 volts 
at 60 ma. for filament supply, and 6 or 7 ma. at 
180 volts for plate supply. Through a heavy-duty 
bleeder arrangement t,hese requirements are 
satisfied, and it is merely necessary to plug the 
condenser mike into the six-connection socket 
provided. Referring to Fig. 1, the filaments are 
connected in series with the negative high voltage 
and the load adjusted to exactly 60 ma. Since 
t,he speech amplifier circuits proper draw only a 
few milliamperes, the balance of the drain is pro­
vided in R2s, R2s and R21- R21 reduces the 250-
volt supply to 180 volts, while R2s is the adjusting 
device to enable setting the filament drop to 
precisely 6 volts. 
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Something New /or 
SHIELDED PLUG-IN COILS 

WITH this new plug-in base, it is extremely easy 
to build high performance gear-whether it 

be for experimental receivers, bread board layouts, 
monitors, exciters or what have you. 

The low-loss R-39 base, with prongs moulded in to 
Fit standard sockets, has mounting holes for our type 
UM Air Dielectric Condensers and our R-39 coil 
forms. The illustration shows the effective assembly 
that is possible with these units. This PB-10 base. fits 
our Fixed Tuned Exciter Tanks, thus making them 
available for plug-in mounting. Attachment to the 
shield can is easily made by four screws. Plug-in Base and Shield. Type PB-Ill 

(either 5 or 6 prong). Net price. $.45 
Plug-in Base (Iese shield). Net 

price ........................ . 24 The transmitter in the advertisement on the inside 
back cover of this issue shows a handy application 
of this base with our FXT units. 

Fixed Tuned Exciter Tank, with 
PB-10 Base. 

Type FXTB (either 5 or 6 prong). 
Netprice ••••••••.•.••••••. . 2.94 

Midget Coll Form• (R-39). 
Type XR-2 (1" dia. x l½" long}. 

Net price ••••••.•••..•.••.•• • ll 
1 ype XR-3 (9/16" dla. x 1(" 

lonscJ. Net price ..............• 18 
Ultra Midget Condenser. Type 

UM. Net prices from •• $.75 lo $1.10 

NATIONAL COMPANY, INC. 

II e e 

TED R. McELROY, Official 
Champion of the World, Cla11 

A. Speed 69 wpm. 

CANDLER SYSTEM taught at 
HARVARD and Masaachusetts 
Institute of Technolo•y In their 
courae "The An of Radio Com­
munication," conducted by our 
famous atudcnt, Champion 
McElroy. 

. - - . • • 
MARCH OF THE 

CHAMPIONS! 
Get Your Code Training and 

Technique Where They Got Theirs! 
Twenty-fifth Anniversary of 
THE CANDLER SYSTEM 

This famous SYSTEM is backed by a Quarter 
Century of Success in training Amateurs and 
Commercial Operators who could be satisfied 
only with the best! 

You Can Learn Codt RIGHT, from the Beginning 
or obtain your commercial license and qualify for a 
good job by taking CANDLER TRAINING in 
your own home, as McE!roy, Jean Hudson and 
many others have done and are doing. It is surpris­
ingly easy and inexpensive. 

FREE-1936 Book of FACTS 
Contains McE!roy's own story," How I Learned lo Read Code, and 
What Candler Training Has Meant to Me," also little Jean's story 
and other valuable information. Whether you want to learn code 
or increase your speed, this book will help you. A card will bring it. 
No obligation. 

CANDLER SYSTEM CO. 
Dept. Q-11 ASHEVILLE, NORTH CAROLINA 

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

MALDEN, MASS. 

- .. 

JEAN HUDSON, 
WJBAK Official 
Champion of the 

World in Clan E, 

Jean obtained her ham 
license at the ai:e of 8, 
and two months after 
she began Candler 
SCIENTIFIC CODE 
and Touch Tvpewrit­
ingCourses, couldcopv 
30 wpm on her "mill." 
At the age of 9 she won 
official championship 
in Class B, against rigid 
competition. 

111111111 
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STATION ACTIVITIES 
(<Jnntintudfrom page 5(/) 

has moved from The Pas to Saskatoon to a better position. 
YR is changing over to an RK-23 and RK-20 final. CZ gets 
on occasionally, ABO, a new ham at The Pas, is building an 
RK-23 and RK-20 rig. Your S.C.M. is moving to 635 Gar­
field St., ·Winnipeg, so please send all communications to 
thia address. Thanks. 

Traffic: VE4.VG 9 AA W fl. 
f;ASKATCHEW AN-SCM, Wilfred Skaife, VE4EL­

QZ reports 28 me, opening up again with So. Americans 
coming through S9. MB worked his 22nd country to finally 
break t,he jinx. TI is to be heard on 3.5-mc. 'phone, grid 
modulating his 211D. FD was visiting in Brandon and met 
sume of the gang. TW'a brother, WSPXR, was visiting 
Saskatoon for two weeks and met the gaog. PQ schedules his 
cousin, VE3AHK, at Windsor, on 14 me. AEF is new Saska0 

toon ham at R.C.M.P. BF snagged FT4 for his first African 
and completed W.A.C. Congrats, Gus. 'rhe S.A.R.C. Bulle­
tin "T9X" has resumed publication after vacation layoff. 
r.M has trouble with his 14-mc, 'phone which persists in 
oscillating at both ends. EL hopes to finish his rebuilding in 
a couple of weeks. AT visited some of the gang in Regina, 
00 visited EL. LU is in Regina for the winter. NE moved 
his rig to Beinfait. OC is now in Stoughton. ES is getting 
out well on 14-mc. 'phone. 

Traffic: VE4QZ 17 PQ 1. 

ATLANTIC DIVISION 

EASTERN PENNA. MEN, ATTENTION: 
TRAFFIC/EMERGENCY BAND ORGANIZED! 

The Eastern Penna. Traffic aod Emergency Band 
-·····3640 to 3665 ko.-ia now in operation, Route 
Managers and S.C.M. patrol this band each week 
night from 6--7 P.lll. E.S.T. to take your outgoing 
traffic; and from 8-9 P,lll. to distribute traffic they 
have received from the National Trunk Linea, etc. 
.From 7-8 P.lll. the master station is connected to 
various Trunk Lines. 

1. TO SEND TRAFFIC (6--7 P,lll,): Get in the 
band with crystal or e.c. control and call "PARM 
PARM PARM de ••. "(Penna.Route Manager). 
The PARM on duty will answer and take your 
message, 

2. TO RECEIVE TRAFFIC (8-9 P.lll.): Listen 
for the PARM to call "CQ PATB" (CQ Penna. 
'rraffic Baod). Call him and ask QRU? He will give 
you anything he has for your location. li "clear" his 
brief "NIL" and your "R TU" can add a profes­
sional touch to the system. 

3. EMERGENCY WORK: Call "QRR" within 
OUR BAND. A Section Official (RM, Chief RM or 
SOM) will he standing by ready to help in all emer­
gencies. He will use bis high power signal to clear the 
band for your low power emergency rig. 

4. ROW TO HELP: Only send good traffic over 
this system. Get on the air between 8-9 P,lll. as 
often as possible to help our Master Station clear his 
hook. When rag chewing please QSY out of the 
"Penna. Traffic Band" between 6 and 9 P.lll. 

5. QUESTIONS OR SUGGESTIONS: Give 
them to SCM W3EZ. 

Remember the Official Calls "P.A RM and P.A 
TB." Let's go, Gangl 

EASTERN PENNSYLVANIA-SOM, James M. Brun-
·-' ing, W3EZ-R.M.'s: 3AKB, 3AQN, 3EOP, SASW. 

P.A.M.: 3EOZ. 3BGD worked Utah at last and received 
W.A.S. certificate on his 21st birthday! 3EOZ held schedules 
for a week with WlOXDA. 8FLA blew filter on his first 
A.A.R.S. drill of the season. 3BBV applied for 0.0., O.B.S. 
and O.P.S. ratings. 3ETM is D.N.C.S. of Penna. Net 1. 
3EP J had his 3.5-mc. Zepp broken by falling tree. 8DIG is 
back to work. SASW has new job at new QTH and is work­
ing portable at present. SPAF and SPCL are new A.A.R.S. 
8EKG and SUV handled much traffic while at Nat. Guard 
Camp. 3DXC is interested in becoming O.R.S. 3EWJ plaos 
further rebuilding. 3AMR has gone to the Univ. of Michi-
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gan. 3CZS has built an experimental 18-watt 6A6 trans­
mitter to keep company with bis 175-watt O.P.S. 3AQN is 
putting out a nice signal. 3CEQ is saving pennies for a com­
mercial-built set. 8NNC waots schedule with Elmira, N. Y. 
3MG built an 804 rig with 3.5-, 7-, 14-mo. band switching 
for use of 3FXZ. 3GMK likes traffic work and wants more of 
it. aEUP has new 14-mc. rig with tantrums. SEU is rebuild­
ing again from stem to stern. SMRQ has been acting L.N.C.­
A.A.R.S. 3FBJ has vP,ry good results with e.c. osc. 8EZ 
added chromium-plated strips to his new transmitter to re­
ward it for nice performance. 3BRZ sends an interesting list 
of 14- and 28-mc. contacts worked on c.w. and 'phone; we 
suggest you 28-mc. fans get in touch with Denny and see 
how it'B doneo 

Traffic: waAMR/NF 177 (WLML 714) ETM 48 AGK 17 
GMK-EWJ 7 FBJ-EOZ 2 CEQ 1. WSEKG 271 UV 31 DIG 
15 NNC 12 FLA 6 MRQ 3. 

SOUTHERN NEW JERSEY-SCM, C. D. Kentner, 
W3ZX-The South Jersey Radio Association completed a 
very successful Field Day on August 16th. Winners were 
ZX, EWF and BWI in the hidden station hunt. FTK plans 
on resuming schedules. FBM is back on 3.5 me. for the win­
ter. BIR ii, active on :3.5-mc. c.w. and 56-mc. 'phone. EUY, 
who is working crystal control on 56 me., sends the following 
dope on the 56-mc. gang: EET is about to blossom out on 
120 me.; BZJ is worrying about lop-sided modulation; 9EY 
is operating portable from CJJ: CUD is going to 240 me.; 
VX has new tower. FOS has been very QRL iob. DNU 
claims prize run of bad luck: his Jr. op broke his arm, his 
little girl taken with ruptured appendix, burned out one 
power transformer and lightning got another. FXM tried 56 
me, but was too isolated for QSO; he works west coast regu­
larly on 7 mo. and is working for W.A.S. BO started activity 
in A.A.R.S. EKL is at new QRA: 19 Villa Ave., Pitman. ZI 
sent long 0.0. report, and announces his transfer to Obs. 
Squad., 44th Div., with headquarters at Newark Airport. 
ZX bas a new pair of 805 modulators and new break-in sys­
tem for 3.5 me. and finds 28 me. again very hot. CES plans 
net and traffic activity for the wintP.r. 

Traffic: WSFTK 72 BIR 4 BEI 2 A.E,T 7 BO 12 ZI 2,1,, 
WESTERN PENNSYLV ANIA---_":\CM, Kendall Speer, 

,Ir., W8OFO-R.M.'s: 8GU.F, SKWA, 8MOT. Reports have 
doubled this month over last month. Thanks, fellows. Let's 
triple next month. Fall activities include the O.R.S. nets and 
the QSO contest. New O.R.S.-LGD (LZT), QAN. New 
O.P.S.-FIP, QAN. Prospective O.R.S.-OSI. KWA is 
high man this month. Nice work, Wtl< . .FZG has been trans­
ferred from LWK to PIW. dJM and CKO operated the 
S.H.B.P. & M. exhibit at the Alleghany County .Fair. LGD, 
op at LZT, has left the C.c.c: for a job at home. JSU worked 
a G with only P.F. crystal. MOT is busy vlith A.A.R.S., 
N.C.R. and Trunk Line "L." QAN has added another rack 
(8.5 me. with 803 final). CMP completed an extensive trip in 
the West, visiting Chicago, Walla Walla and Dallas. KBM 
is busy as War Games Advisor for the A.A.R.S. 3rd C.A. 
OFO received heard cards (3.5 me.) from Germany, England, 
France and Czechoslovakia. AXD is busy reorganizing a 
Novelty Company in Smethport. MTK works 7 me. OXI, 
ASE and 3DYT are rebuilding the old College Physics 
station 8CB. LIG schedules a Canadian YL (VE3EE). UK 
moved to Carnegie. DGL bought a new 14-me, 'phone. 
EQZ is working 28-mc. 'phone. MYM was visited by 9UVV. 
OKP is P.xperimenting with 1-meter 'phone. •rhe \Varren 
gang tmned out for the J.A.R.A. Hamfeat. The Warren 
Radio Club starts its season off with a dinner. EFAhasmoved 
again. YA has opened for another sea.son. OZR has a 13-tube 
super. QEM announces a new club in Wilkinsburg, "Ham 
Hollow Radio Club," with PFB, PJH, QEH and QFB as 
members. GUY would like to swap for an Asian QSL. Hi. 
MIW is adding a pa.tr of tens final. When NDE is not QRL 
with tbe Boys Club of St. Marys, he is trying to get a 7- and 
14-mc. rig perking. OJS baa built a low-power rig especially 
for the QSO contest. MHE is now located at Brackenridge. 
]'IP is the QSO contest "Drummer Upper.'' EDG is gain,: 
for 6L6's in a big way. Six and a half feet of flood water and 
an antenna struck by lightning don't keep ASE off the air. 
JSS is going to M.I.T. to become an E.E. HUL is a movie 
op at J!'ranklin. DNV works 3.9-me. 'phone when not at 
Tri-State U. ITF is busy on 7 me. The Amateurs Trans­
mitters Association of Western Pennsylvania will hold a 
"Winter Hamfest" in Pittsburgh, Pa., sometime in January 
or February. More details later. Nominal charge. 

Traffic: WSPIW (FZG) 93 GKO 74 LGD 63 JSU 47 GJM 
29 KUN 16 QAN 15 CMP 10 KBM-OFO 9 AXD 8 MTK 
7 OSI 2 LLG 1 KWA 329 MOT 17. 
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WESTERN PENNSYLVANIA SECTION 
QSO CONTEST 

Dates: Contest begins 6:00 p.m. EST, November 
2nd, and ends 10:00 p.m. EST, November 8th. 
Operating hours: Weekdays except Saturday-
6:00 p.m. to 10:00 p.m.; Saturday and Sunday: 
2:00 p.m. to 10:00 p.m. EST. 

Qualifications: Only operators. of st:1tior15. lo• 
cated in the Western Pennsylvan1a Section of the 
Atlantic Division (this shall include the boundary 
counties Potter, Clinton, Centre, Mifflin, Hunting­
,lon and Franklin) who send in copies of their 
logs with final scores shall be eligible for prizes. 

Object: To contact and get acquainted with as 
many other Western Pennsylvania stations as pos­
sible during the contest. Contacts outside the 
Section do not count in the scoring. 

Call procedure: The following call procedure 
shall be used by all stations taking part in the con• 
test: CQ WPA de WS-. 

Completion of contact: A contact shall be con• 
sidered complete when the two operators have 
"chewed the rag,, for at least ten minutes. 

Scoring: One point shall be allowed for each 
contact with a different Western Pennsylvania 
Station. Each station can only be worked once. 
N otc.-lt is not necessary that the station you work 
turn in a score. All that is required is that the 
station be in the Western Pennsylvania Section. 

Power: Power used will have no effect on the 
scoring. 

Frequency: Any or all frequencies may be used. 
Either or both c.w. and 'phone can be used. 

Log sheets: Copies of the log sheets, listing the 
stations workedt the date, the time contacted, time 
contact completed (at least ten minutes),, an~ the 
location of the station worked, shall reach the SCM 
(Kendall Speer, Jr., WSOFO, Lowber, Pa.) not 
later than midnight, November 21st. 

Prke8: There will be plentv of prizes to make 
things interesting. Besides prizes for high scoring, 
there will be a p:l"ize or two drawn from a hat for 
those who fail to win in the scoring. Even if you 
onlv· contact one station you have a chance of 
winning a prize. 

DON'T FAIL TO TAKE PART AND SUB­
MIT A LOG. 

WESTERN NEW YORK-SCM, C. F. Smith, WSDSS 
····-.Ye Olde S.C.M. leads the gang this month and his total is 
about on a par with his usual golf score. CSE always has a 
nice traffic total. FUG and PBO are thinking about applying 
f.-,r O.R.S. NWZ wants W.N.Y. QSO Party. CKC, ex­
S,C.M .• reports he is on 3.9-mc. 'phone with 1 kw. CGU has 
been appointed 'Phone Activities Manager for W.N.Y. JTT, 
our star traffic man, is going to resume schedules at once. 
Watch W.N.Y. traffic scores soar now. DHU is still traveling 
around, but finds time to handle a bit of traffic. GWT re­
ports AKO, DX and himself on 14 me. looking for Jong haul 
traffic; he has worked 28 countries with 40 watts input. CPJ 
worked Belgium with low-power 14-mc. 'phone. OI<'CT re­
ports QGL new ham in Batavia. HTT joined N.C.R., was 
rated RM2C, LUQ received certificate for winning DX Con­
t~,at in W.N.Y.; he uses 500 watts on 14-mc. c.w. and 15 
watts 011 3.9-mc. 'phone! AQ"E is now using sky-buddy re­
ceiver. OAG has asked for O.R.S.; he is now a member of 
A.E.C. FB. PFK sent this J!'B report on Kenmore and Buf­
falo gang: NWH is still on the fence for choice of trans­
mitter. l'IYO wants Class A so he can get on 14-me. ·phone. 
OWE is back on 1.75-mc. 'phone with a nice rig. MFB uses 
a bamboo pole for a vertical antenna on 14 me., and needs 
only Asia for W.A.C. OMD needs the fourth and fifth to 
have worked all districts. MQX has a new bug. KXA is new 
O.R.S. in Chapin. 1''CG is very active in A.A.R.S. and is 
new O.R.S. in Johnson City. QILis on 56 me. with anRK-10 
and says he heard three-way QSO on that band between RV 
in Buffalo. HQZ and POL in Lewiston and VE3AEO in 
Toronto. BJO is getting ready for big season in A.A.R.S. and 
A.R.R.L. AXW is coming back on the air after two years 
with 50 watts crystal on 14, 7 and 3.5 me. OAP turned in 
first report; he works 14 me. \\ith 5 watts input. OXI has 
been very busy opening new restaurant. BHK has his rig 
ready to perk, uHal/' chief opr. at Hqtrs., was a recent 
overnight guest at the shack of the S.C.M. The hamfest 
held at Binghamton was a great success with over two hun­
dred Central New York and Northern Penna. hams present. 
C:P divides his time between c.w. and 'phone. If you read 

November, 1936 

this column you must be interested in O.R.S. or O.P.S. 
How about your application, OM? 73. 

Traffic: WSDSS 97 CSE 64 FUG 39 NWZ 21 CKC 14 
CGU 14 JTT 20 DHU 5 GWT-CPJ 4. 

HUDSON DIVISION 

EASTERN N"EW YORK-SCM. Robert E. Haight• 
W2LU-"EGF is going strong on T.L. "L." LU is 

t.uned up for fall traffic: HYO is using '47-'10-'10 final 200 
watts input. UL schedules K4BU and VElJD. HUM is on 
:l720 kc.; he will he Florida-bound in Nov. JWT on 3550 kc. 
applies forO.R.S. QY was active on c.w. in Field Day. mak­
ing 7 QSO's using BL6 on 3.5 me. CJS worked two G's, two 
F8's and one VK. GUW visited Hudson Convention. HUM 
reports HUB tuned up for 'phone. BOB has new homemade 
superhet. ITK is Class A. HUM is building 6L6 osc. to drive 
two tens. IUR schedules the west on 7 me. QY reports BCR 
and IJG of Newburgh joined N.C.R. JAX met 3PG at Lake 
George. HNH desires to hear fr<m hams in Kingston. BLU 
got heard card from U.S.S.R. GTW is going to R.C.A. FQG 
is doing nicely at State Hospital, Raybrook; he would ap­
preciate hearing from the boys. IKV and XYL report at­
tending Chicago Hamfest; they visited Collins factory. also 
visited 8PNF. VE2H"E, 8KXH, General Radio (Cambridge, 
Mass.) and Harvard Tercentenary. JWK is active on 1.75 
me.; he reports the onion farm visitors !KS, JNI, JRR; 
DBY and BLU. IXK returns to Harvard for 1937. GFD, 
ex-Kingston. now at Poughkeepsie is back on 56 me. CVT 
built very near 56-mc. receiver and transmitter using metal 
tubes. DWO has his 132-ft. antenna fastened to tallest build­
ing in city, DOS, HES and HVS are mostly on 3.5 me. BJX 
is on daily A.M". schedule on 3560 kc. handling traffic and 
rag-chewing. CDM is working DX on 14 and 7 me. GXE re­
turns to M.I.T. FXC enjoyed N.C.R. cruise on !Vyomino. 
sailing to Halifax, N .S. ACB is at new QTH on Lenox Road, 
Schenectady. 

Traffic: W2EGF 252 LU 144 HYO 181 UL 8 HUM-JWT 
6 QY 4 CJS 1 BJX 199. 

NEW YORK CITY AND LONG ISLAND-SOM, Ed­
ward L. Baunach, W2AZV-LG is now O.R.S. IXZ and 
KAT sent their first reports. DBQ has the A.A.R.S.-Section 
net operating daily on 3710 kcs.; all those wishing to be on 
should get in touch with him. IBT is on every day from 
6:30 A.M". to 8:30 A.M. on 3598 kcs. and is open for schedules. 
HGO operates on 7096 kcs. with 510 watts input and is 
looking for schedules. DXO can be heard in the Section net. 
AYJ won club certificate in last DX contest. HBO worked 
all districts but the sixth on the night of Sept. 7th on 3720 
kcs. HUI moved to Woodhaven. "ECL contacted WlOXDA 
,,n 14 me. HLI is arranging a schedule with the U.S.S. Gilbert 
of the U.S. Coast and Geodetic Survey. APV-is trying out 
new antennae and reflectors. The Stork brought EAR a Jr. 
op. on August 31st; he counts that as one delivered. EV A is 
building new rig for the winter. IHE joined the N.C.R. 
HGM is using M.O.P.A. on 56 me. GNZ is using '45's in 
push-pull modulated by a 53 on 56 me. EPZ constructed an 
amplifier using 6L6's in push-pull and says they are, FB. 
BMG and HFM spent a whole evening looking for F!J m:.,,. 
3710 kcs, while he was calling them on 3720 kcs. The new · 
officers of the "Erasmus H.B. are HPG. president; KAT, vice­
president; JJN, secretary; the school station, ANU, has a 
new transmitter and receiver and operates on 1980 kcs. 
J FP will operate portable from Stoney Brook prep school 
after September 28th on 3.5-mc. c. w. KI will resume trunk 
line schedules. DBR operates the Harbor mail boat. WTDS. 
JGC is having trouble with crystals. JJY is on 7 me. with 
ten in final. !OP worked VS2AG; that makes him W.A.C. 
BGO is back on the job after a very busysummer; JBL's va­
cation is over and he has to cut time on the air. HWS 
worked his first VK. EXR had happy days on his vacation. 
IHT is having tough time getting 6L6's to perk in final. 
EYShadgood time with N.Y.N.G. AZVisback on 3570 and 
3922 kcs. GDF is back checking bad signals. AHO is out for 
some regular schedules. JHB is building new 100-watt rig. 
UJC blew his bottle and crystal. 

Traffic: W2BMG 288 JBL 131 IBT 107 DBQ 89 PF-IHT 
,59 BDR 57 FF-AZV 31 ECL 27 DXO-EX-R 9 HBO-HGO 8 
BGO 6 JGC-GDF 5 IOP 4 LG-AHO 3 APV-HLI 2 HWS 1 
,JHB27. , 

NORTHERN NEW JERSEY---·SCM, Charles J. Ham­
mersen. W2FOP---RZY joined the A.A.R.S. HOZ is a mem­
ber of the early morning traffic net. HNP has new HRO. 
GAS had 3FTK as visitor. HXl has 53 c.c.-'10 amp. work­
ing l<'B on 3.5 me. with about 6U watts input. GVC is back 

· ( Continued on page 88) 
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Neobeam 

Oscilloscope 
MAKES 
SOUND 
VISIBLE 

* Super-sensitivity - 1 Microvolt 
~ 4 Inch Calibrated Screen 
* Self-contained POWER SUPPLY and 

SWEEP SYSTEM 

LATEST development in OSCILLOSCOPES. Opens 
new fields in lludio measurements. Has extreme sim­
plicity of operdtion. Best llnd least expensive instru­
ment for wave form study. Also used as dn ultra­
sensitive gd!Vdnometer and vacuum tube 
voltmeter. Weighs only 25 lbs. Meds­
ures 83/4" x 10" x 13". Chrome finish 
on panel. Fully guaranteed. Write for 
full details or send order today. 

ONLY 
s4000 
Complete 

SUNt>T ENGINEERING CO. 
(Affilidte Littelfuse Labordtories) 

-42-46 Lincoln Ave. Chicago, Ill. 

VAI.PEY CRYSTALS 
Step by Step Precision Made 

cyJ.%s'1:u~~i~ln~~i~ SXK~~>f~et~!~Yie~u~!rif~ ~S: f~7~nJ1~ 
'/ me bands $3.00, exad .•••••••. •.•••.•••••. ~ ••••..•.•.•. $5.00 

Type YM2A mounted crystal frequency drift less than 4 cYcles 
supplied within 5 Kc of specified frequency in the 1.7, 3.5. 7 me 

ba¥t~!~V~2 ei~~Oi1llteci "i fllcl{ iQ~~ ·cr;,~b.i ;~PPliCd' i~. th!
6i~l 

J.5, *7 me bands within S Kc of·specitied frequency ..••...••... $2.25 

ape~~~ Yr~~J~~e. ~·?: ~ .. : -~~.~:~~ .0.~
1
:. ~~~~~i~~~~~~~~. ~? .ff.Sci 

We iuaranlee your sa#s/aclion or your money will ~e che!7/ully 
refunded. You m.ay obtain our Products by ordering direct or 
from your' dealer. 

THE VALPEY CRYSTALS 
377 SUMMER STREET MEDWAY, MASS. 

Sl~CKLES COILS 
ALL TYPES OF RF AND IF WINDINGS 

Manufactured by 

F. W. SICKLES COMPANY 
300 Main Street Sprlnsffeld, Mass. 

When the condenser plug is not in place there 
is no d.c. connection from the negative high 
voltage aide except through C1s. In consequence, 
a jumper, "X," must be inserted when the con­
denser mike is not plugged in. Failure to do this 
may result in injuring C\s. 

The entire assembly is mounted on a standard 
chassis base, supplied ·with a cane-perforated dust 
cover. The transformers and chokes are oriented 
for least hum pick-up, at the same time avoiding 
the necessity for small angles of difference in 
placement. Hum level with maximum gain in the 
6N7 channel is approximately 40 db down. With 
all gain controls near mid-setting the hum level 
is somewhat higher, due to "floating" input cir­
cuits offering a greater impedance for hum volt­
ages. Thia effect, unfortunately, cannot readily 
be entirely avoided. It is doubtful if the basic 
hum level could be further lowered appreciably 
without resorting to special precautions and power 
supply on a separate chassis. Such residual hum 
as is present is probably largely due to the type 
of output transformer; a balanced "high-fidelity" 
type would, of course, be preferable-and also 
much more expensive. For ordinary uses, how­
ever, no departure need be made from the funda­
mental objective of the general deRign-the 
achiPvement of a rnaxirnum of performance with a 
minimum of complication antl expense. 

BOOK REVIEW 

Official Radio Service Handbook, by J. T. Bernsley. 
1008 pages, including index, with numerous 
illustrations. Published by Gernsback Publica­
tions, Inc., New York City. Price, $4.00. 

•1:his volume is probably the most comprehensive up-to­
date compendium of service information (not circuit dia­
grams) at present available, There are detailed clu,pters on 
circuit fundamentals, intricate tuning circuits and aligning 
data, volume control, tone control, a. v .c. and resonance 
indicator circuits, receiver a.f. amplifier systems, rereiver 
power supplies, loud speakers. pi~kupa and electric phono­
graph equipment, anulysis of commercial receiving circuits, 
fundamentals of meter and te~t equipment, commercial 
types of test equipment the cathode-ray oseillograph and 
supplementary equipment, practical applications of the 
cathode-ray oscillograph. how to build essential servicing 
and test instruments. hints on iocalizin,z: trouble, short 
cuts with test equipment, hints on receiver repairs, unUBual 
servicing experiences, all-wave high-fidelity receiver data, 
auto radio installation and servire, specialized insta.llation 
and servicing, noise interference elimination, modernizing 
and improving receivers, receiver conversion work, im­
proving knowledge and technique, uplifting the pro­
fession, and, in the final 455 pages, an elaborate operating 
notes section giving a wide variety of such useful informa­
t.ion as field coil resistances. i.f.'s, etc., for all t,ypes of sets. 

The treatment is •-Saeutially complete and accurate. It 
treats all servicing angles up to the autumn, 1936, models of 
receivers. The book is profuse.Ty illustrated. There is, how­
ever, no attempt to diagram all types of receivers. The 
principal structural defeco is rem,.rkably poor proof-reading, 

The Radio Service /landbonk can be summarized as an 
authentic and competent serviceman's compendium, as well 
as an effective course in practical work on radio ruceivers 
which many amateurs can study with profit and a highly 
suggestive manuaJ of general radio testing and simple 
laboratory technique. 

C. U. D. 
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TRANSMITTER HOUSINGS 
THAT HIT THE SPOT > e 

Now you may have a complete housing for your transmitter -
panel, shelves, sub-shelves --<111 assembled and ready for 
your rig! Provided with hinged door and latch, these housings 
are finished in 0-Max Telephone Black. Continuous 3/16" 
Tempered Masonite panel, backed up by thin steel panel, is 
Finished in 0-Max Crystalite Black, is easy to drill and excellent 
in appearance. Does not warp. Sub-shelves are black finished 
%" ply-wood approximately 11" x 16" with rubber feet. 
These slide on fixed shelves in the housing making assembly of 
apparatus easy and in full view. 

These housings provide practically complete shielding, keep 
your rig clean and free from dust and give protection against 
contact with high voltage leads. We believe these housings 
better fill the needs of the amateur than rack ,md panel con­
struction. And notice how easy they are on your pocketbook! 

• PRICES • 
CP-49 -66" high, 18" wide, 12" deep with 6 shelves ...... $22.50* Net 
CP-49A-44" high, 18" wide, 12" deep with 4 shelves ...... $1 s.so~ Net 
CP-49B --34" high, 18" wide, ·t2" deep with 3 shelves ...... $12.50* Net 

If your dealer can't supply you, we will ship direct. No crating chorse 

Send For our new catalogue of llmllteur radio devices 

COMMUNICATION PRODUCTS, INC. 
* F.0.8. Factory 

H ' ,. ,111.:, HERE•S A PRIZE CONTEST 
..tI..L.~_. 13 FOR YOU% 

If you have a ,iood idea on a Ham item that is not made by any 
manufacturer. tell us about it. If your idea sounds good and.we 
manufacture it you wm be awarded a cash prize of twenty-tive 
times the price the product will sell for. Submit aa many ideas 
as you can think of- and remember- we award the cash prizes 
promptly, 

GORDON SPECIALTIES COMPANY 
440 South Dearborn Street, Chicago. Illinois 

PLUG-IN 
COIL FORMS 

For every purpose where pluit-lnlnduc­
tancea are requJred Jn S. W. ReceJver• 
and Tran•mitters. Made of Special 
Hillh Grade Low Loss Bakelite In natu­
ral brown color. and in the followinlt 
three sizes. Ribbed for air space wind­
ing,. 

No. ?J,£ ~tr~i~;>~f~irt. ~.~. ~~~~. :':1~.~
1
.~~ .•.~~~~-.S.60 

No. 735-5 Prong-List ........... .............. $.65 
No. 736- 6 Prong-List ...... ,., ..............• . $.70 

No. m ~i!J P~~~f~~~,rt. ~~. ~~~~. ~.
1
'.':~

1
.~~ .•.~~~~•. $.30 

No.126-5 Pronir-List ........................ . $.30 
No. 310-6 ProJlll-List ........................ . $.3.5 

No. Ut ~~hp~t~r~t~is7. ~~. ~~~~. ~.1~.~
1
.~~ .·.~~':':·. $.20 

No. 595 - 5 Pronir- List .•....................... $.25 
No. 596-6 Prong-List ........................ . $.25 

40% Discount to Radio Dealers and Amateurs 
New 1937 CataloK Available- Write Today for Sam, 

BUD RADIO, INC, 
1937 E. 55th Street CLEVELAND, OHIO 

245 Custer Avenue, Jersey City, N, J, 

LEONARD 
FREQUENCY 

R E L A V automatically changes 
over from receiving to sending antenna. 
Most convenient where directional and 
doublet antennae are used. Send for 
circular 507B. It tells a.bout this relay 
and other items of interest to the 
amateur. 

WARD LEONARD 
RADIO SPECIALTIES 

WARD LEONARD ELECTRIC COMPANY 
41 South St., Mount Vernon, N. Y. 

Please send FREE Bulletin 507B. 

Name .........•...................................... 

Street ..............•.....................•..•...•..•. 

City and State ...................................•.... 

Call Signal ......................................... Q 
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(Continued from pa(Je 85) 
on the air after an FB vacation. HQL went to Camp Dix for 
short military maneuvers. CIZ coached his cousin, KAZ, 
so he would have an outlet for his N.Y.C. traffic. HRN got 
an FB mark in his Communication Sergeant exam for the 
National Guard. GGW finally got his '03A perking again. 
IQM worked portable in the third and eighth dists. during 
the summer. BZJ had plenty of operating on S.S. Yarnall 
during N.C.R. cruise. HFT is building new rig with T5,5 
amp. JKU worked portable in most of the southern states 
during his vacation. HMV is stilrkilling .the ether on 14 me. 
GBZ is back from T.H. where he operated K6DV for two 
years. AGH is moving to a new unknown QTH. JMX moved 
to Roselle from Bayonne. HTX is going to Cornell. HVK is 
the proud possessor of a 14-mc. Johnson Q antenna. FFY 
has new QTH and is on 14-mc. 'phone. HFB is very active 
on 1.7-mc. 'phone. GZG is working on new Class B unit. 
IBZ has WE-252A on 4-mc. 'phone. 1MB plans all chassis 
type transmitter. HLX spends his time shifting from 1.7 to 
4 me. DAC helped out at N.,T. State Glider meet. JDY is 
having success on 7 me. KA V hopes to increase power. JIO 
worked fine DX on 1.7-mc. 'phone using '45 in firu,J, 6 watts 
input. JOU is still having trouble v.-ith his 56-mc. 'phone. 
IlA. sticks to brass pouncing with his pair of tens. 3LT is 
coming back on the air. 2FPO bought plate transformer to 
give 2000 volts-it gave 3500. FBG has pair of 35T'• on 
28-mo. and other bands. AHN has FB home built super. 
Plainfield Radiophone Assn. meets this year each Friday at 
the Local Y.M.C.A.: FFY, pres.; GYY, vice-pres.: GZG, 
treas.: IBZ, secy. The N.N.,I. Section net is now in full 
swing. Contacts are needed in Bergen, Huc's:in and Passaic 
,munties. If you are interested in traffic and want to get in 
the net, get in touch with your S.C.M. An A.R.R.L. mem­
bership or O.R.S. appointment is not necessary to become 
part of it. A genuine interest is all that is asked. 

Traffic: w:rncx 297 (WLNF 342) HZY 240 GGE 170 
HOZ 138 HNP 71 GAS 64 .FOP 49 GMN 41 HXI 28 GVZ 
24 HQL 19 crz 14 HRN 6 GGW 4 ]QM 5 !CJ 4 BZJ 2. 

NEW ENGLAND DIVISION 

CONNECTICUT-SCM, Frederick Ells. Jr., WICTI­
UE kept INF's schedules part of the month. Hal at 

INF had a week's vacation. GKM will be 100'7<, traffic 
station this fall. AFG reports fED worked CPlAA on 
'phone. ,)OR sends first report. The Connecticut Assoeiaticn 
of Radio Clubs was officially organized at a meeting at 
the Bristol Radio Chili. Sept. 11th. A constitution and by­
laws were adopted and a committee appointed to investigate 
ways and means of publishing a monthly bulletin. Officers 
elected were: pres., EFW; vice-prPJI., EER; secy., JHM; 
treas .. FZA; directors, APA. FLQ and DBG. The C.A.R.C. 
ie anxious to have all active Connecticut radio clubs join 
the Association. Inquiries should be addressed to Secy. Ben 
Lydick, 109 Carleton St., Hamden. Traffic is picking up.We 
expect a much better report next month. Don't disappoint 
us. 

Traffic: WlUE 117 INF 73 GKM 13 AFG 10 HYF-JOR 
8 DOW 4 GC-HTS 2 CTI 1 EAO 4. 

MAINE-SQM, John W. Singleton, WICDX-INW 
is in line for R.M. appointment; he did very fine work 
with Bowdoin Kents Island expedition. BTG runs second 
place u.nd is aiming at the top of the traffic pile. ICB has 
returned to N. Y. C. but w:ill be back in Maine next June, 
GOJ bas been appointed Chief R.M. in charge of Maine 
"Message Pushers Net." DHE has worked all continents in 
10 hours 3 minutes and he would like to know if this is a 
record for Maine. How about it, you DX men? DUJ in 
Warren and DHH in Hallowell were preceded in their 
QSO's with VS6 by both BPX of Brewer and IQZ of Orono. 
BPX worked VS6 a year and a half ago and IQZ QSO'd 
VS6 early last winter, AKR of Brewer worked 15 countries 
on 3.5 me. IQZ made over 60,000 points in last DX contest 
but didn't send in his log so lost first place to DHE. 

Traffic: WlINW 325 BTG 113 CDX-ICB 4 GOJ 2. 
EASTERN MASSACHUSETTS-SCM, Albert N. 

Giddis, WlABG-AKS is reorganizing 56-mo. A.A.R.S. 
Net. HWE is practicing up on the "bug" key. KH says 28 
me. is opening up again. HKK worked his 41st country; 
he, applied for O.R.S. JSK says push-pull final pushes no 
power into the antenna, but pulls plenty from the power 
pack! JCK reports FAR rebuilding. QW is having outfit 
re-vamped by DYC. HKY cured. cbirp in transmitter. 
,JNU is getting out J!'B on 1.75-mc. 'phone. HHR has com­
plete station in box one foot square! HCH led Section in 
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fast O.R.S. Party. HWZ is back in O.R.S. ranks "gain. 
EV,l is he.aded for So. America. JXO is on :3.5 me. with 
'!O's. WV made his first So. American contact on 28 me. 
HD worked LU7 AZ for his first foreign 'phone-c.w. contact. 
,TTI is new 0.0. JNV is at new QTH in Dorchester. IZZ 
is running air compressor on state projects. HOB and IXL 
did fine work operating GEX/1 at Marine Corps Conven­
tion. BEF, AKE and LJ installed receivers for 1,owell 
Police Dept. QW and DYC toured New Ens.land and 
Eastern New York with 56-mc. portable rig. -HMM is 
conducting code classes for the Brockton Amateur Radio 
Club. This club is a live-wire one with over one hundred 
members; the officers are: JPM, pres.; HMM, vice-pres.; 
IZB, 2nd vice-pres.; JBP, treas.; and HNY, secy. The 
M.V.A.R.C. elected BEF, pres.; JNU, vice-pres.; HXE, 
treas.; and JED, secy. This club is anxious to hear from 
other clubs in the Section relative to an inter-club compe­
tition. The S.C.M. should like to hear from stations in or 
about New Bedford, Taunton, Brockton, Fall River or on 
t,be Cape, whether A.R.R.L. members or not, that might 
be interested in becoming part of the Section's new traffic 
network. Other Sections have already indicated a desire to 
take our measure this year, so don't fail to report your 
activities to the S.C.M., no matter how unimportant they 
may seem. Many thanks. 

Traffic: W1AKS 177 RWE 155 Kl:l 92 GEX/1 89 IWC 
•M HKK 35 JSK 29 JCK 27 ABG-QW 15 Hh-Y 12 RE 9 
Ji'RO 5 BEF-JNU 4 IIlIR 2. 

WESTERN MASSACHUSETTS-SCM, William ,J. 
Barrett, WIJA.H-Director BVR appointed New England 
S.C.M.'s as asst. directors. IJR is working hard on Police 
Net. Any hams interested in this proJect, please get in touch 
with IJR. JAR made the R.C.C. and also Emergency 
Corps. A.J applied for O.R.S. FB, OM. HJR is going to col­
lege in Indiana-Good luck, OB, congrats on Class A. ISN 
visited 2IPB on vacation. GUO now bas break-in keying. 
JMH is working 7-mc. DX with '45 TNT. BAP is stickin..; 
to 56-mo. mobile. CO! is working DX on 14-mc. 'phone; 
6L6 exciter still in the works. The Communications Dept. 
lineup as found on taking over S.C.M. job is as follo\\-e: 
R.M.: AJD, JAR; A.A,R.S.: IJR; N.C.R.: DDK; P.A.M.: 
GZL; O.B.S.: BKQ, BVR, BWY, GZL; 0.0.• ZB; O.R.S.: 
AJD, APL, ARH, ASY, AWW, BKQ, BNL, BSJ, BVR, 
HWY, COI, DDK, EOB, GUO, IJR, IOR, IOT, ISN, 
JAH, ZJ3; O.P.S.: ASY, BAP, COI, DUZ, GZL, HJR. 
Appointments no~ on this list have been cancelled for failure 
to report; Makin11: a good showing for our Section calls 
for the cooperation of each operator, whether or not you 
hold appointment. Just a card each month on the 16th, 
giving the traffic handled, if any, and any news you believe 
interesting to the rest of the boys, will do the trick. A.A. R.S. 
and N.C.R. traffic may be reported either direct to S.C.M. 
or to your R.M. We need reliable traffic stations in Worces­
ter and Franklin counties. If interested, drop me a line to 
arrange for test for O.R.S. Let's go, gang, and show the 
rest of the Sections what we are made of. 73. 

Traffic: WlBVR 61 (WLG 147) IJR 52 (WLGN 5) IOR 
48 ,TAR ,U AJ 29 HJR 13 ISN 9 AJD 8 GUO 5. 

NEW HAMPSHIRE-SOM, Carl B. Evans, WIJ3FT­
r want to thank the fellows in this Section for their support 
in the recent election. r will try to perform the duties of this 
position to the best of my ability. Any and all suggestions 
will be gladly received. JT has a new Jr. op; congrats, OM. 
EAW called CQ on his horn and raised a cop; the cop de­
manded to see bis.license! The M.V.A.R.A. held a hot dog 
and corn roast at Broad Cove, Contoocook River, Sept~ 
14.th; a good time was enjoyed by all. JJD is working part 
time for BF'T now. JC.A is thinking that he will need a new 
receiver if he is going to work any DX this fall. HUD bas 
tried a 53 crystal oscillator and claims there is nothing 
like it. IVU bas beP.n working DX on 14-mc. 'phone. !>'AB 
has just returned from New York City. AVL is now work­
ing for Swift & Co. lOG has a home-built super-gainer 
and claims it. is very ]'B. After a summer on 56 mo., IP 
·is back on 3.5 me. lining up traffic schedules. Ask IJB how 
to build a good S11per-het; he knows all the answers. KAW, 
our new N.H. YL operator, is very active on 4 and 7 me. 
(HJ has finally left 56 for 3.5 me. HOU has a.t last got his 
860 to take a half kw. input and has worked a lot of VK's 
on 14 mo. HPX is at the University of N.H. JBA has gone 
to Florida for the winter. GKE has forsaken ham radio for 
shooting dump rats. APK was honored by a visit from 
HB9R and HBlJQ. AVJ has a new HRO receiver. ESB has 
had an RK-28 for several monl,hs and hasn't got around to 
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even light the filament! HOV ia still having trouble with 
filter condensers. JKH is building a new transmitter and will 
be on 3557 kc. by the time this is in print. DUK has moved 
to a new location. AUY would like to have all N.H. 'phone 
stations join in with the N.E.D.R.A. every Sunday at 
9:00 A..M. CEA has ioined the A.A.R.S. GTY blew a filter 
condenser. IDY had a nice visit from 2DSH. A:x.W has 
given up the thought of going on 'phone. The first test 
drill of the N.H. Emergency Net was held Sept. 20th; total 
contacts included 17 stations in 10 towns and cities; if any 
of the gang is interested, get in touch with the S.C.M. 
GMM has beenreappointed O.R.S. APKhas been appointed 
P.A.M. in charge of 'phone emergency net operations. 

Traffic: WlFFL 62 (WLGB 29) IP 27 IJB 22 IDY 8 
CEA 6 BFT 6 GTY 5. 

RHODE ISLAND-SOM, Clayton C. Gordon, WlHRC 
•·····•JPJ has rebuilt entirely in iron rack and has new Halli­
,,,after "Sky-Buddy." It is a real pleasure to see QR sending 
in traffic reports again (former S.C.M.) and also to get a 
request for O.R.S. application from another former 8.C.M. 
(AFO). GTN got rid of key-clicks in 59 by keying the 
screen grid. ILO lost 16 mikes of filter and went on 7 me. 
BVI has new job. ISG and J·No are attending Eastern 
Radio Institute. IQF is new O.R.S. GTS has new job 
with Phone Co. JXA tried putting high polish on one of 
those "blasted surface" crystal holders with very excellent 
results. HRC has ordered 3660-kc. crystal for the N.E. Div. 
Director's net, and, by the time this reaches you, you will 
be able to hear your Asst. Directors rag-chewing A.R.R.L. 
business on this spot frequency at 6:30 P.M. on Friday 
nights. CBX lost an "ole fran" when he stuck 5-year-old 
crystal in in 6L6 circuit and blew her up. JEZ is off 56 me. 
brushing up on code to go on 7 me. IZO has Class "A." 
GAB is back on the air at another new QTH. BFV is getting 
Army radio experience with Nat'! Guard. DAH has been 
enjoying vacation with FAH. JXL won a 6L6 in a rag­
chewers contest. ODY made his own B.C.L. coils for 
Skyrider, and they worked. Fellows handling trallic should 
note they are entitled to an extra credit of 1 for each message 
delivered to a third party; to get credit for them, however, 
they have to show on the report card; we are no mind read­
ers. The Providence Radio Association is planning another 
of its Annual DX-QSO contests for early winter or late fall 
-·-exact date to be announced next month-this will be a 
wonderful opportunity for W.A.S. aspirants to hook Rhode 
Island stations; it will be a Saturday all-night affair, as 
usual. 

Traffic: W1JPJ 108 IEG 86 (WLGK 41) QR 37 (WLGV 
8). 

VERMONT-SOM, Alvin H. Battison, WlGNF­
R.M.'s: lFSV, rnz. P.A.M.'s: lAVP, lDQK. FPS {BCK­
DAQ also operating) is high trallio man. AXN has moved 
back from camp and has two new 50-foot poles up. ELR and 
A.AK both have 500 watts on 28 me.; AAK is now using 
50T's in his final. IIV is forming a 1.75-mc. 'phone net. 
EMQ attends M.I.T. ATZ rebuilt to '47-RK-23-35T-'52 
in a six-foot relay rack. GAE is now operating on 3.9-mc 
'phone. ATF reports the good fist of JMO. FSW is still in 
Philadelphia.. Playful A VP has an electric chair arranged 
for his visitors. IRO is operating 14 mo. with 450 watt 
'phone. GAN and IRO are sharing GAN's shack. EZ has 
his 14-mc. beam aimed over the North Pole. JHK is having 
receiver troubles. BD is preparing for A.A.R.S. season. 
IDW has 250 watt 14-mc. rig well started. BD and BVJ 
return to their teaching positions. ILX has returned to the 
fold. BJP is experimenting with 6L6 osc, Vermont amateurs 
will observe a General Traffic Hour starting Oct. lat at 
6:00 P.M. E.S. T.; FSV will act as control station for stations 
unacquainted with the proper routes. 

Traffic: WlFPS 57 FSV 36 JHK 20 GNF 17 EZ 7 GAE 
6 ATF3, 

ROANOKE DIVISION 

NORTH CAROLINA-SOM, H. S. Carter, W4OG­
Badin: Two new hams in Badin, EIT using a pair of 

'46's in final, and EIU using a pair of 'lO's in final on 7 me. 
Mount Holly: CYY led the State in traffio this month; he 
has good schedules, and i• on Trunk Line "C." (Shoot him 
your traffic.) Lattimore: DGU is 100 percent traffic. Warren 
Plains: BRR has been using his 25-watt emergency rig for 
the last two months and gets out well. Belmont: CXO has 
finished his new rig. Kings Mountain: :OOQ is increasing 
power. DOV is getting along fine, but is planning to rebuild. 
DOZ has a new receiver. CEI is QRL building an all-band 
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'phone for 4CE. Gastonia: BDU is rebuilding rack and panel 
transmitter. OEN is working plenty of DX. CDQ can't de­
cide which band to light on. CXV has moved. CXW is QRL 
fixing autos. CPV is going to try 3.9-mc. 'phone. Oxford: 
]i;()H is working plenty of DX on 7 me. Wilmington: .l!'T 
is coming along fine with the 1-kw. 'phone rig. EC is return­
ing to the air with increased power, and is experimenting 
with a Johnson Q. BPL has a new receiver. llQZ is experi­
menting with 6L6's. BRK is trying to get some of the "bugs" 
,mt of his 802. OPT reports, this time from Hot Springs, 
Ark.; he spent two weeks vacation at home for a change, 
and made up for lost time with his rig; he is experimenting 
with 56 me. with CVQ at Fort Bragg. Winston-Salem: DWB 
has applied for O.R.S. CXF, OYA, CJU, DCQ and IF have 
left for N.U. State College at Raleigh. ABT is back on with 
the A.A.RS. DCQ and BOH had a nice trip visiting the 
hams up North. CY A and OG attended the Central Division 
()onvention at Chicago, also visited the Great Lakes Ex­
position and 8QBT in Cleveland. With the 'Phones: DOG 
completed new rack and panel job to operate on 14, 7 and 
3.5 me.; he is trying for W.A.S. BIP has applied for O.P.S. 
appointment and promises to be on regularly this winter. 
73. 

'I'raffic: W4CYY 38 CXC 29 BRR 19 ECH 18 DCS 14 
ABT 9 BRT 8 OG-BVD-DCQ 6 EG 4. 

VIRGINIA----SGM, Charles M. Waif, Jr., W3UVA­
CSY has a new shack. DJG cancelled schedules during sum­
mer. FQY received Class A ticket. BWA scheduled ENJ 
while in National Guard Camp. AKN is putting on an 861. 
EZL works Baltimore on 56 me. from Alexandria. WS re­
ports QRL with Division Convention plans for 1937 in 
Richmond. BZ is using an 800 in the final on 28 me. AIJ 
plans big things for the 3.9-mc. 'phone net this winter. Write 
him if interested. DD Y is building three-stage five-band 
transmitter. EAP has 860 e.c. oso. and '52 final on 14 and 7 
mo. l<'FC ia building a new rig with a '10 final. FE has QRM 
from hay fever. ]'FD will be back on 3.5 me. soon. BGS is 
putting up a new zepp antenna. OWE will be on c.w. and 
'phone. FIK expects to have his new 'phone rig on in Octo­
ber. 1BMP /3 will be on soon; he is in Coast Guard. EKV 
schedules lHYC. FGW worked SUlRO and ON8AH for 
first African contacts . .!!'ZS was off last month due to cross­
"ountry flight with Army to west coast. CA has finished his 
exciter unit. GBC worked three Cubans. EMA is on with a 
211 with 20() watts input. EHL is working in ham store in 
Richmond. DQB resigned as O.R.S. and R.M. for Norfolk 
Section. ELJ is building a new 14-mc. rig. UVA is back home 
again and will be on soon. 4AKH/3 is operating on S.S. 
Fair/a:&. BSB enjoys "QRX." FQO is in school at Univ. of 
Va. BZE operated at FJ during hurricane; he is freshman at 
Univ. of Richmond. lISM is at Univ. of Va. So are 2HKD, 
2IPP, 3AQK, EXW, and UVA. BIW reports 28 me. wide 
openagain;he workedG, ON, PA, F. VE. and W7 on28mo. 
week-end of Sept. 20th-21st. ADD, AHQ, AKN, BEK, 
BJX, BYA, OSI, EMM, EZR, FQO, FTC, UGH, UVA, 
WS and ZA attended Roanoke Division Convention at 
Clarksburg, W. Va. Next meeting of Virginia .l!'loating 
Radio Club is in Norfolk, Oct. 31st-Nov. let; a big time 
assured. All reporters will receive "QRX" monthly; let's hear 
of your activity! 

Traffic: W3BWA 78 DJC 9 CSY 8 AHQ 4 EKV-FFC­
FQY-GBC 1. 

WEST VIRGINIA-SOM, Dr. Wm. H. Riheldaffer, 
W8KKG-PHY, PSR and KXC are new O.R.S. DSJ 
worked XElCM on 28 mo. MOP has new RME-69. CMJ 
is finally on with crystal control. A.NU schedules 9TFH. 
PSR attended Ohio River F'estival. QFN is new Huntington 
Amateur. PZT has a pair of 814's in h·11 new final. FQB re­
ports that he is working portable lBFB. Mrs. MOR is re­
covering from recent illness. LXF is on 3574 kc. AKQ won 
PR-16 at Roanoke Division Convention. MCL is back on 
trunk line. ELO finished new rack and panel job. KXC 
schedules 5EHQ. PUA is on with new beam tube rig all 
bands. NLE left for University of Alabama. KKG received 
verification of Asian 'phone contact. BOW, CXR, MOP, 
MOL and BDD are on 3.9-mc. 'phone regularly. JRL is 
running 1 kw. on 14 mo. driving final with three 6L6's. 
AZD has 97 countxies. CWY is new West Virginia W.A.C., 
as is FVU. LII has new R.C.A. receiver. PZP traded a mike 
for three '42A's. BOK is building high-power crystal trans­
mitters. OJI is putting in an '0iA. 

Traffic: WSANU 5 PSR 8 LXF 7 OBA 3 KXC 6 LII 5 
MCL 19 ELJ 2 KKG 92 OK 24 Il:WT 32 AKQ-PZP 4 CZ 2 
MCR7. 
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LIKEBEll'RS 
,1/FTER 
HONE~/4 

( 

ilio: ~~~J:;;et~ ~~! ~;~!:t:,ei::;.:su~r t~~la!~aM'1~: 
Transmittfng Capacitors. It has proven itself to be one 
of the most popular of the many capacitor series that 
C--0 bas engineered for the .. dot-dash•• fraternity. 
No '"Harn" has ever been more careful of the compo .. 
nents built Into hJs urig_" than we. at C-D. in the 
manufacture of the Type q condensers. Unending lab­
oratory research and supervision, careful production 
control and inspection bas made possible the assembly 
of this unJt, so extensively used by the U.S. Government 
departments, manufacturers of aircraft, marine and 
submarine transmitters and others where utmost de­
pendability and unfailing continuity of ope.ration Is 
Imperative. 
For assured and dependable DX - use C-D Type 9. 
Your favorite jobber can suppl;v you. Catalog No. 133A 
illustratinit and listJng this series in complete detail, on 
request. 

MANUFACTURERS OF FINEST CONDENSERS FOR 
MORE THAN TWENTY-SIX YEARS 

MICA • DYKANOL • · PAPER 
Wet and Dry Electrolytic 

1013 HAMILTON BLVD. SO. PLAINFIELD, N. J. 

M 8 B Specials 
lor the Thrifty Ham 

Raytheon 6L6G 
Glass Beam Tubes 
'fhordarson Modulation 
Xformera for 6L6 Ile 35T 

Tbordarson Ham 
T6878 600V 200.MA 
71h-·2½-5V 
T6877 Choke 
12 Henry 250MA 

Specials 
sz.45 
•I-9S 

10il•iilled Condensers 
2MF - 1000V ...... 98; 2MF - 1500V .... $1.98 
lMF - lOOOV ..•• $2.45 IMF- 3000V .... $4.98 

Kenyon Specials 
lOOOV lOOMA ...•.........•.....•...... $3,95 
2½V lOAMP 3000V Ins •..•.........•... 99; 

Hoyt R. F. Meters 
1½-3-5 Amp ...................... $3.67 
Taylor T55 ............................. $8.00 

Write for the New 1987 Radio Catalog 

M fll H Sporting Goods Co. 
5H MARKET ST. PHILADELPHIA 

1709 Atlantle Ave. Adantle City 

T. R. McELROY 
WORLD'S CHAMPION RADIO TELEGRAPHER 

23 Boyslde Street, Boston, Mass. 
MAC KEY @l S7.95 • reol speed key. 
MAC KEY DELUXE @ $15.00, 
MAC CORD @ S1 .00 ,peed key cord. 
MAC CASE @ S3 95 ,peed key cose 
MAC OSC @ S3.95 oc/dc oscill•tor Tone control. 
If u hv Moc Key wrl me fo xmy lpt a: dsrb ifn. 
All iny stuff emcy s•d best pduts obi. 73 M,c. 

Standard Frequency Transmissions 
Date Schedule Station Date Schedule Station 
Nov. 1 C W6XK Nov. 29 C W6XK 
Nov. 6 A W6XK Dec. 

.. 
4 A W6XK 

Nov. 13 B W9XAN Dec. 11 B W9XAN 
B W6XK B W6XK Nov. 18 C W9XAN 

Nov. 20 B W9XAN Dec. 16 C W9XAN 

A W6XK Dec. 18 B W9XAN 
Nov. 25 BB W9XAN A WBXK 
Nov. 27 BB W6XK Dec. 23 BB W9XAN 

A W9XAN Dee. 26 BX W6XK 
Nov. 28 BX WBXK Dee. 27 C W6XK 

STANDARD FREQUENCY SCHEDULES 
Sched. and Sched. and 

Time Frtq. (kc.) Time Freq. (kc.) 
(p.m.) A B (p.m,\ BB C 

8:00 3500 7000 4:00 7000 14,000 
8:08 3600 7100 4:08 7100 14,100 
8:16 3700 7200 4:16 7200 14,200 
8:24 3800 7300 4:24 7300 14,300 
8:32 :moo 4:32 14,400 
8:40 4000 

Time Sched. and Freq. (kc) 
(a.m.) BX 
6:00 7000 
6:08 7100 
6:16 7200 
6:24 7300 

The time speeified in the schedules is local standard time 
at the transmillinu station. W9XAN uses Central Standard 
Time, and W6XK, Pacific Standard Time. 

TRANSMITTING PROCEDURE 
The time allotted to ea.ch transmission is 8 minutes di­

vided as follows: 
2 minuteir--,lST QST QST de (station call letters). 
3 minutes-Characteristic letter of station followed b.v 

call letters and statement of frequency. The characteristic 
letter of W9XAN is "O"; and that of W6XK is "M." 

1 minute-Statement of frequency in kilocycles and 
announcement of next frequency. 

2 minutes-Time allowed to change to next frequency. 
W9XAN: Elgin Observatory, Elgin National Watch 

Company, Elgin, Ill., Frank D. Urie in charge. 
W6XK: Don Lee Broadcasting System, Los Angeles, 

Calli., Harold Perry in charge, 

Schedules for WWV 
£ ACH Tuesday, ·wednesday and Friday (except legal 

holidays), the National Bureau of Standards station 
WWV will transmit on three frequencies a.s follows: noon to 
1:0-0 p.m. E.S.T., 15,000 kc.; 1:15 to 2:15 p.m., 10,000 kc.: 
2:30 to a:aO p.m .. 5000 kc. On each TuesdD..v and Friday the 
emissions a.re continuous unmodulated waves (c.w.); and on 
each Wednesday they are modulated by an audio frequency. 
The audio frequency is in general 1000 cycles per second. 

Seventh Sweepstakes Contest 

(Co,uinued from page St) 

time for meals, for 8 hours' daily sleep, etc. Cross 
examination of logs makes it possible to check the 
operating time submitted of course. 

Most effective choice of and use of the avail­
able operating hours, intelligent choice of the 
different amateur bands, and a high degree of 
operating proficiency will take one a long way 
toward success. Ringle-signal selectivity and high 
sensitivity will win and bring in the stations at 
distant points calling you. But the best equip-
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~AC.· E HIGH -x~ ·. ~ 
\ ~ \ 
\ .,\ 

~) 
.,.,,,,,,. Ifs not by chance that thousands of ama-

teurs all over the world use BlileyCrystal Units 
for dependable, accurate frequency control. 

Operating experience has shown that these 
units are always thoroughly reliable, insl:antly 
snap into oscillation, key readily and give 
excellent power output. 

Whether you choose the LD2 low-drift 
crystal unit, the HF2 unit for twenty meters, 
or the economically priced BC3 X-cut 
mounted crystal for your transmitter, you 
will make a grand slam in frequency control. 

See your dealer about these popular 
crystal units and ask for your copy of the 
Bliley 193 7 Technical Catalog. Bliley Electric 
Co., Erie, Pa. 

BLILEY CRYSTAL UNITS 
I 

80-T TRANSMITTER 
1500 TO 30,000 KILOCYCLES 

ONLY 3 TUNED CIRCUITS 
ANTENNA MATCHING CIRCUIT 

EXCITATION CONTROL 
PHONE - CW SWITCH 
4 FULL SCALE METERS 

SEPARATE OSCILLATOR SUPPLY 
NEW 6L6 OSCILLATOR 

3 TYPES OF KEYING AVAILABLE 
NO NEUTRALIZATION 

125 WATTS INPUT 

so-T- TRANSMITTER 
Less tubes and accessories 

$13 5 00 WRITE FOR 
• FULL DETAILS 

HARVEY RADIO LABORATORIES, INC. 
12 BOYLSTON STREET, BROOKLINE, MASSACHUSETTS 

Export: 25 Warren St., N. Y. C. Cable: "Simontrice" 
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TII-IREE STORES 
-, Dartford, Conn. 

203 Ann Street 

• New Daven, Conn • 
86 Meadow Street 

Bridgeport, Conn. 
195 Cannon Street 

• 
Fulfilling the frequent need 
of the Connecticut amateur 
for prompt, efficient, satis­
factory service on amateur 
supplies. 

-NEW and SPECIAL-
RCA 866 .................. $1.75 
Amperex HF 100 .......... . 
Taylor T-55 .............. . 
Taylor 866 ................ . 
Thor. 1200 v. CT 200 ma. 
pow. tr. 2.5 and 7.5 v. Fils .. . 
Thor. 12 hy. 250 ma. ck ..... . 
Thor.6L6tr.,60W.f\Iodulation 
Thor. 6L6 input tr ......... . 
RCA 6L6 tubes ........... . 
50 watt sockets ............ . 
39 unit rack (6 feet) ........ . 
Aerovox 2 mf. 2000 v. oil ... . 
Aerovox 2 " 1000 v. '' ... . 
Aerovox 2 " 1500 v. " ... . 

10.00 
8.00 
1.65 

2.45 
1.95 
5.88 
2.21 
1.18 

.75 
8.50 
2.80 
1.97 
2.30 

Rugged prest-wood, crackle, rack 
panels. Cost less, serve well. easv to 
drill, cut. 7 unit only $1.25, 3 unit 
54c, etc. Ready cut meter panels. 
National NC 100, Hallicrafter, RME 69, 

ACR-175, Hammarlund 

TIME PAYMENTS FOR CONN. HAMS 

DATRY& 
YOUNG 
Radio Since 1912 

ment is only as useful ae the man behind the key 
or mike can make it. 

THE GENERAL CALL 

"CQ SS CQ SS CQ SS de W . . . W .. 
W ... " is used by stations looking for contacts 
in the Sweepstakes. During the most active hours 
a single snappy CQ SS will bring results! The 
chance is one to test station performance, to 
work new states and Sections, to improve oper­
ating efficiency and ability, and meet old and 
new friends, all in the true ham spirit. 

PROOF OF QSO 

At least a one way complete six part exchange 
must be completed and acknowledged between 
two stations as "proof of QSO" 4 before points or 
Sections can be claimed. 

Logs will be checked against each other to in­
sure fairness and accuracy in making awards. 
It is not essential that each station worked be 
taking part in the contest to make your points 
count. Any operator who needs information can 
be referred to thia announcement. First, ask the 
operator to take your preamble and come through 
with like information in preamble form. 

.POWER FACTOR 

If the power input to the final stage (plate cur­
rent times plate voltage-E X I) is: 

(a) Up to and including 100 watts--multiply 
score by 1.5. 

(b) Over 100 watts-multiply score by 1. 

Operating in both low- and high-power classes 
at different times is still permitted, but scoring 
rules do not permit Sections worked on high 
power to be used in the low-power classification. 
Points of some kind are credited for every QSO 
with a bona fide exchange, whether the station 
worked is a leading "SS" man or a ham outside 
the contest. If one breaks his power class, how­
ever, the Total Score ia the sum of scores sepa­
rately computed for each power class and added 
together. 

Scoring system in brief: 
All contacts: 

One point for each QSO when "receipt" ia com­
pleted for an eJ!:change one way. 

Two points for each QSO when the required 
information is exchanged both ways. 

For final score: 
Multiply totaled points by the number of dif­

ferent A.R.R.L. Sections 2 worked, that is, the 
number in which at leiist one bona fide S.S. point 
or exchange has been made. 

Multiply this 6 by 1.5 if you used 100 watts or 
less for transmitter input. 

ADDITIONAL RULES 

1. Information required in contest exchanges 
(six parts) must be sent in the order indicated, 
that of the· new A.R.R.L. message preamble. 
Incomplete exchanges or haphazard (wrong) 
order of sending will be considered as justifying 
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NEW! 
SECOND EDITION 

• The new ST ANCOR book of transmitter 
circuits and ideas Is soon to come off the 
press. Get your order In early. 

e REMEMBER - STANCOR transform• 
ers are designed by Amateurs especially 
for Amateur use. 

e ST ANCOR transformers are built and 
GUARANTEED by one of the oldest 
and larsest transformer manufacturers In the 
world. Your Jobber carries them in stock. 

THIS COUPON 
••••••••••••••••••••••••••••••• 

CORP. 
851 BLACKHAWK STREET, CHICAGO, ILLINOIS 

* I am enclosing 25c for Transmitter.Manual 

NAM'---------------,- CAL~-----
ADDRESS, __________________ _ 

-~oftMERs CITY ________ STATE... ..... __ _ 

f :n -•····••·•••·••·••···•···•·••·••·••••·•••• 

iVEfl7! NEW! NEW! NEW! 
MIPEREX 
. HF 100 

RAYTHEON 
RK35 SUN RADI:O CO • 

170 Watts Out- f] 0 15 YEARS OF RADIO RELIABILITY 66 Watts Out- '8 --~~ ~-~~ NET NET 227 Fulton Street, New York City, N. Y. 

BULEY CRYSTALS NCJOOX NCJOOX 11~mW>'i~Ei~~oS!oft~~~}ut 
}'!l'.l \fr«JoJ-fJJM0 

1Jl~~i
3c~ LATEST NATIONAL RECEIVER at 200 MA. with various filament 

R.C.A. TR_o\.NSCEIVER $19.95 H:avini very fine features sµch as - Built~in Pov-rer - ~fi~k;a.::_edis(i MA.· ~t.-'ti" $l.
45 

Net 

<.:ARD WELL SPLIT STA TOR ~tlftfr1}~ar~~~ .. ~t;~i• o~~~~fui!te.Je~cite~:~~ Henrys · · · · · · · · · · · · · · · · $1. 95 Net 
MIDGET CONDENSERS 39c one of its killrl# Raytheon 6L6 Glass ..•.... $1.32 
All capacities . , ....... • ea. Complete with Tubes. Speaker and Cabinet 
De Forest S0's and Sl 's .... 79c YOUR OLD RECEIVER TAKEN IN TRADE Brush Crystal Fones ....... $5.40 

R.F. <.:HOKES--· Low Resistance 
20QMA. BC 
500 MA. 

1000MA ............... 8 
{g~~i¥~.~o~~~:r1' .. 88c 

TAYLOR TUBES 

l' ou may now buy any 
DALLICRAFl'ER RECEIVER 

ON TIME PAYMENTS 
Write to us regarding plan and literature 

HAMMARLUND SUPER PRO IN STOCK 

THORDARSON 
CLASS B INPUT AND OUTPUT 
For 6L~'s. Secon_,dary is tapped for 
2500. SU00. 7 500 ohms and will de• 
liver 60 watts of audio. 
Input $2.ll Output $5.88 
R.c.A. 6L6 tubes ........ $1.18 ea. 

T55 $8 Tl55 $19.50 866 $1.65 
Other types in stock 

s1 

We have in stock ••. Shure, Turner, 
Astatic, Amperite, Brush, all types 

RCA A.CR 175 ...•..• , ....... $119.50 complete of mikes, stands. Prices on Request 
NEON TUNING WAND 

OIL IMPREGNATED 
XMITTllNG CONDENSERS 

MFD. Volts Price 
I .•••. ~ .1000. . .. . • . . • . $1.10 
2 ....... IUU0. • .. . • . • . . 1.50 

NATIONAL HRO AND HRO. JR. IN STOCK 

JOHNSON ''Q" ANTENNA SYSTEMS 
5M.. .. . .. .. . $3.82 20M. . .. .. .. . S 5.82 

lOM.. . . . . .. .. 3.67 40M. . .. . . . .. 10.29 

} : : : : : :. : f~&g: : : : : : : : : : ½::I We carry a complete stock of Test Meters, Oscillo• 
1 .....•. .l0lJ0 ..•..... _ _ 1.75 ~ph"s, Oscillators, Analyzers, Tube Checkers. 

J. · · • · · • 2UOU · · ·' · · · · · 
2

'45 THORDARSON XMITTING KITS IN STOCK 
~•stheon RK36. ·, .... · .. $14.50 COMPLETE NATIONAL LINE IN STOCK. 
National NC100Recelveroinstock 40% UISCOUNT OFF LIST PRICES 
TR-ADE lN YOUR OLD RECEIVER FOR THE LATEST MODELS 

I mail orders promptly hll 

GUARDIAN & DUNCO RELAYS 
IN STOCK 

MACKEYS ......... ., ..... $7.95 

BUD CRYSTAL HOLDERS .. 98c 

SUN XMITTING TUBES 
801 . . . . $ 2. 95 203A.. $ 8.45 
841A .. 2.95 lll... 8.45 
83UB • • 7.50 804. . • 10.00 
838. • • • ll.45 sos. . . 1:2.75 
866. . . . .98 304R.. 7.45 
866A • ., 1.45 830.. • 6.00 

Say~You Saw It in QST- It Identifies You and Helps QST 93 



NOW! 

SENSATIONAL NEW BOOK YOU NEED 
0 Progressive" Transmitter Guide, published by the Amateur 
Presa, 1800 W. Harrison St. Chicago, now includes 32 page 
Supplement on "Progressive II'' with 14 illustrations, 8 circuits, 
and 8 working drawings, 25c net postpaid. (15c for Supplement 
only). Bulletin form 35 free for the ask.ina:. 

GEHERAL TRANSFORMER. CORP. 
518 S. Throop Street Chicago, Illinois 

NEW 
HOLDER 
DESIGN 
15 SECONDS 
TO INSTALL 

CRYSTAL 
For All Bands 

GREATER 
STABILITY 

Plru'i:!ns!fr:~t"1 

BNutlful 
Appe•r•nc• 

MODEL AH HOLDER $1.00 
Al your dD1lor or direct 

HIPOWER LOW DRIFT CRYST ALS1 
within 10 kc, or Cholco of stock 

AH-10, 1700-3500 Kc. bands $2.35 
AH-10, 7000-7300 " band 3.90 

write for new Literature 

Hipower "Low Drift" Broadcast and Commercial 
Crystals Are Approved by F.C.C. 

Hipower Crystal Co., 203S Charleston St., Chicago 

GULF RADIO SCHOOL 
Radiotelegraphy Radiotelephony 

Radio Servicing 
SECOND PORT } 1007 Carondelet Street 

u. s. A. NEW ORLEANS, LA. 

disqualification, depending on the sufficiency of 
evidence reported. 

2. Entries should be (a) in the low-power class, 
or (b) high-power class, or submitted as the sum 
of separately computed work at one station fall­
ing in each class. Sections worked on high power 
do not count in the multiplier for low-power-score 
and vice versa. Logs must show the power used 
for each QSO or for groups of QSOs. 

3. Reports must show operating time for each 
period spent on the air in the "SS," and the total 
of such operating time. 

4. Logs must be marked for "Phone" or "C.W." 
entry, grouping all work by either method to­
gether as one score. 

5. All work must fall within the period of the 
contest. 

6. Decisions of the award committee of C.D. 
staff members shall be accepted as final. 

7. Reports mui,t be received at A.R.R.L. Hdq. 
from all stations except those in Alaska, Hawaii, 
and P. I. on or before noon, Dec. 26, 1936, to be 
considered for certificate awards. From outlying 
points, reports must similarly be received on or 
before Jan. 20, 1937. 

CLUB PARTICIPATION 

Additional certificate awards (besides the 
'phone and telegraph Section awards) will be 
made through each club where three or more indi­
vidual club members, or new hams invited and 
reported by such a club, in addition to sending a 
contest report have their club secretary write Hq. 
listing their individual calls and scores, and the 
total of such scores. If there are both club 'phone 
and c.w. entries, A.R.R.L. will provide two cer­
tificate awards for the club to give its leading 
members. Besides this, the sum of the scores of all 
club participants ('phone and c.w.) will be added 
by the secretary, to count for the club! 

A genuine gavel, with engraved sterling silver 
band, is offered as an award to that club whose 
officers or activities manager submits the greatest 
collective score or total number of "SS" reports 

• There is no point in working the same station more than 
once in the contest period if two points have been earned by 
exchanging measagea. If but one point ia made the firat time, 
you can add a point by working this station again and han­
dling a messa&e in the opposite direction. Underline all such 
entriea in your "list," identify them by showing parentheti­
ca.Ily the call of the correspondent station, and leave right 
or left report columns blank so that all paira of exchanges 
completed in on• <rontact are side by side. 

• The highest individually-attained score of any one of the 
operators of amateur stations having more than one opera­
tor i• the official score for such a station. The summary of 
score must show aU stations worked by all operators how­
ever, circling the entries of stations and/or Seetiona that 
cannot count in the official total. Awards will be based on 
the official total and will be made to the individual operator 
accredited with this total. To show the possible scores that 
can be built up by several operators at one station, such 
scores (all Sections listed by all points listed) may be shown 
parenthetically after the "official" score that counts toward 
a possible award. 

6 If the power was changed between (a) or (b) during the 
contest, separate scores must be kept for each power class, 
and the two added together for the total. 

1 All hams are requeated to oubmit lists, even if they only 
show a small score, on a postal. By doing this they help sup­
port claims made in lags from other stations, and alao they 
receive full credit in QST. 
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Built for POWER 
Johnson Transmitting Condensers 

STRENGTH to stand up in high-power circuits ••• lo stay 
"In-tune" amid shock and vibration ••• Is built Into every 
JOHNSON condenser. Years of experience in manufacturing 
broadcast and commercial condensers enabled us to attain this 
"huskiness" compactly economically BETTER In Johnson 
Type "D" and the new Type "C" units lor amateur trensmllters. 
Yet, on the avorase, they cost no more then you pay for inferior 
condensers! 

NEW TYPE "C" CONDENSERS 

C Cat. Plate Capacity List 
0 No. Spacing Max. µµf• Price 

i 500C70 .175" 500 $21.00 
350(90 .250" 350 20.60 

;;, 50C110 ~ 50 9.00 
C 100C110 .350" 100 11.80 
iii 250C110 250 20.80 

50Cf30 l .500" 50 9.90 
100C130 100 14.10 

~ 
200CD90 .250" 200 $25.30 

50CD110} . 350" 50 13.70 
100CD110 100 19.30 • 50CD130 .500" 50 15.55 :, 

Q • Ratings are Per Section. 

Note These Exclusive Features! 

• Heaviest plates, edges rounded. • MYCALEX and 
ALSIMAG 196 insulation. • Few, long Insulation paths. 
• Larse laminated rotor brush-terminals front and re•r. 
• Adjustable bl-metallic cone bearings front and rear. 
• Heavy tie rods for rigidity, insulated to eliminate "short 
circuit loops." • Lars• dlamete,,.shalt and spacers. • Shafts 
extended both Front and rear, for gonging or rear ·drive. 
• Higher capacities and wider spacings. 

See your Jobber or write for new free Johnson Catalog 961 . 
Gives complete data on "C' and "D" Condensers, "Hi-O" 
Inductors, Type "O" Antenna Systems, Stand-Off Insulators, 
ilnd other Johnson products. 

I / · r, 

t E·FrJ•HN5DN·C•MPANY (Ji) 
EXPORT OFFICE 

25 Warren St., New York 

.,,t-,,,.nuRrRl o• llad/o 7ra'1smlH/nq C9u/pmenf 
1ewASECA·MINNES0TA· U·S·A 
' 

Cable Address: 

"SIMONTRICE" 

~& WITOO rn@~ ll®IB~® 
FOR THE "PROFESSIONAL" AMATEUR 
YOU started communication all over the world with low power on short waves. None of 
the commercial broadcasting organizations had such a problem - yet, there was no such 
thing as a transmitter tube designed especially for your requirements until RAYTHEON 
started building them for you! 
RAYTHEON led the way with the first transmitting pentode and the first zero bias 
Class B modulator. 
The amateurs who use RAYTHEON tubes are among the record breakers and leaders 
in amateur transmitting. 
RAYTHEON AMATEUR TUBES are built of the finest materials in the world -
Tantalum plates, Nonex "hard glass bulbs, lsolantite bases, etc. And they are 
conservatively rated. 
They are built to give the most output per dollar over the longest possible time! 

TWO BRAND NEW TUBES, just out of the laboratory are: 
RK-37 High-Mu Triode • • • • • $8.00 Power Output 60W 
RK-38 High-Mu Triode • • • • • $14.50 Power Output 225W 

Used and Recommended by Leading Amateurs 

SOLD BY ALL PARTS JOBBERS 420 Lexington Ave. New York, N. Y, 445 Lake 
Shore Dr., Chicago.I 1h. 415 Peachtree St., N. E,, 

R I.JEON p DU( ION (OR O A O AtlantaL Ga. 55~ Howard St,, San Francisco, AYT-. RO T P R Tl N Cal. 5~ Chapel Street, Newton, Massachusetts 
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VISASIG 
Full Automatic Siphon Tape Recorder 

for Commercial and Amateur Use 

Records 
up to dnd 
in excess 
of 100 
words per 
minute 

Mdke a permanent record from your receiver 
of weather reports, press news, distress 
signals, dmateur broad~sts, speed contests, 
and your own transmissions! See how your 
fist improves with practice! 

VISASIG - with electrically driven tape 
puller complete in one unit . ..... $49.00 

VISASIG - without tape puller . .. $35.00 

PRICES F.O.B. NEW YORK CITY 

UNIVERSAL SIGNAL APPLIANCES 
64 West 22nd Street New York City 

Visasig Blueprints .f1 .00 

PRECISION CRYSTALS 
Highest quality crystals one-Inch 
THquare. carefully ground for fre­
quency stability and maximum out­
put. Be sure of your transmitter 
frequency---- use PRECISION 
CRYSTALS. 

• X' cut PRECISION Crystals care• 
fully ground for maximum power 

Crystal Holder ~~pl~~q;: 0~1 ~r':t.!f~~ 
within 0.03% are priced a• follows: 
1750, 3500 and 7000 kc. bands --· 

$3.00 each. Add $1.00 to above price if plugin, dustproof 
holder is desired. (Holder as illustrated. to fit G.R. jacks or 
round bolder to plug into a tube socket can be furnished) 
G.R. jacks to plu& illustrated bolder into-$.15 pair. 
Low frequency drift crystals (Type LTC) havina: a drift of 
less than 5 cycles per million per degree C. are supplied at 
the followina: prices: 1750 and 3500 kc. bands -$3.SO 
each; 7000 kc. band - $4.00 each. Holder $1.00. 
•AT• cut crystals for commercial use quoted on. at your 
request. When ordering our product you are assured of the 
finest Gbtainable. Now in our sixth year of business. 

PRECISION PIEZO SERVICE 
427 Asia Street Baton Rouge, La. 

Lp~~~!epar~~G~~!en~!am.• 
RADIO SERVICING, Including Short WaveeAMATEUR 
CODE e New Course in ELECTRONICS. 
Day and Evenlni class-Booklet upo,. Request ,,;,· 
NEW ·roRK YMCA SCHOOLS / 

4 West 63rd Street, New York City /,/ 
/ 

when he adds figures reported by individual mem­
bers. The individual club fellows must send infull 
reports either direct or through the secretary to 
substantiate the club's claim on the gavel award! 
A chance to win honors for your club and a useful 
tr0phy for the club's presiding officer to nse at 
meetings! 

IN GENERAL 

The only competition each operator mllllt consider comes 
from operators in his immediate Section. Awards are for the 
operator running up the best communication record for each 
Section (as indicated by the score). In this manner, operators 
in each territory are p!Aced on a basis of equality as to DX 
conditions and operating opportunity. Those who take part 
ma.v report improper sequence in sending preambles used as 
contest exchanges. Fullest operating enjoyment is assured. 
See page 26 of July QST for full details on the last SS or ask 
any amateur who took part last year! 

REPORTING RElBULTS 

Report 7 to A.R.R.L .. West Hartford, CQnn., as soon as 
the contest is over. Use the log form shown in the example. 
Idst all operators 6 whose work at your statl"on is responsible 
for any part of the score. 

All active ham operators are invited to take part and re­
port. You will work a new bunch of stations, make new rec­
ords for your station, get QSL cards (be sure to send one for 
each QSO), have a lot of fun, meet new friends, and perhaps 
rate an A.R.R.L. award at the conclUllion. Any new hams 
will get good operating experience, working with a. "swell" 
bunch of operators and friendly fellow hams. The chances 
have been made as equal as they can be made for all. Do 
your be.st operating and send A.R.R.L. the results for QS T 
mention.. 

MAIL YOUR REPORT IMMEDIATELY AT TllE 
END OF THE CONTEST TO AVOID DELAY AND IN­
SURE THAT YOUR RESULTS ARE CREDITED AND 
KNOWN THROUGH QST. 

Low-Cost High Fidelity Amplifier 

(C:ontinued from Paa• 84) 

were very nearly equal in magnitude and 180 de­
grees out of phase at 400cycles. This relationship 
was indicated on the cathode-ray tube by a single­
line trace, which was inclined 45 degrees. At 7000 
cycles, the output was 6 db lower than the output 
at 400 cycles. The trace on the cathode-ray tube 
was then a narrow ellipse; the slope of the major 
a.xis of this ellipse was slightly different from the 
slope of the single-line trace observed at 400 
cycles. This difference indicated that a relative 
shift in magnitude and phase of one voltage had 
taken place. Below 100 cycles, the "trace was also 
a narrow ellipse; the slope of the major a.xis of the 
ellipse was nearly the same as that of the straight­
line trace observed at 400 cycles. The length of 
the major axis of the ellipse was slightly less than 
the length of the straight-line trace. These differ­
ences indicated that the phase of one voltage had 
shifted slightly and that the magnitudes of both 
voltages were reduced by the same amount. The 
output was down less than 1 db at 100 cycles com­
pared to the output at 400 cycles. It should be 
noted·, however, that the selectivity of the i.f. 
transformer affected the frequency characteristic 
of the phase-inverter circuit. 

With the volume control set at the maximum­
output position, about 20 µµfd. of capacitance, in 
addition to the stray capacitances that were in­
herent in the system, could be connected from 
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• r-ew, 1ong 1nsuumon patns. • 

YOUR FIRST AND LAST STOP! 
Hundreds of "Hams" have alreadv "discovered" Terminal! Estab­
lished but a few months, its hospitable atmosphere has become a by• 
word among the dot and dash lads and YL's. Here at Terminal Radio 
there are no cold business transactions! Into every sale is injected the 
warmth of understanding. The cheery "Hello" and the regretful 
"So long" are sincere. 

BLHLEY 
All types in stock 

VFl-80 meter band.Variable 
frequency unit .•..•• $8.00 

HF2-20 meter crystal •• $6.50 

LD2-Low drift unit. 40-80--
160 meter bands ••.• $4.80 

BCJ-X-cut crystal unit. 40-
80 meter bands ••••• $3.95 

WE HAVE THEM ALL AT TERMINAL RADIO 

LIBERAL ALLOWANCE 
Trade in your old Receiver for one ol Chese New Models 
National Hallicrafter 
NC 100 Ultra Sky Rider 
HRO Super Sky Rider 
HRO-Jr. Sky Buddy 

RME 
RME-69 

All Receivers on Demonstration 
THE DB-20 BY RME-Complete with tubes .. $39.95 

RACKS 
Panels, Cabinets. 
Our supply is con• 
sidered the largest 
in town - get our 
catalogue listing 
hundreds of differ• 
ent items. Write or 
call for it. 

TERMINAL RADIO CORP. 
80 CORTLANDT STREET 

BILL FILLER • W2AOQ • 
NEW YORK 

ADOLPH GROSS 
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'I'ELEPLEX has taught Code 
to more operators in past few 
yeara: than other methods. YOU 
can learn Code-or step up your 
w.p.m. ama.zinaly ~ this surer 
way. No experience needed, Be­
ginners, amateurs, experienced 

gr:x~~Jo~=~~u!.t~~1.r:1~ Jgt;: 
dashes any speed you want. ~ 
Sends you practice messages 

and SENDS BACK your own key work. in visible dots and dashes. 

For quicker license find out about this better way. We furnish you 

~:~~tt~~I:: ~i';,! ~~r:2~1!!;.~\j:~~'kTdJWv1:i'lS~ ¼l1ffl~: 
AN TEE. Low cost, easy terms. Without obligation write for booklet 
Q.11. 

0 HAM 0 SPECIAL STANDARD 
TELEPLEX 

A highly efficient code teacher using heavy specially prepared waxed 
paper tape, having two rows of perforations. Write for Free Folder 
Q.T. 11. We are the originators of this type instrument. 

TE l E p LEX CO. 72-76 .... ~iRi'o"\~DtiT~REET 
MASTER TEL£PLEX- "The Choice of Those Who Know" 

Power I O. C. L. I High 
x cut Control C'rystals Output 

Unconditionally Guaranteed 
7000 KC,., 5 KC , • • S1.85 
3500 or 1750 KC= KC. 1.50 

OMAHA CRYSTAL LABORATORIES 
1817 West 3d -W:,~;';' North Platte, Nebr. 

point b to ground before the output at 6000 cycles 
dropped 2 db below the normal 6000-cycle out­
put. With normal plate-to-plate load, rated power 
output could be obtained at 400 cycles. The vol­
tage applied to the grid of the 6F5 is R2 /(R1 + 
R2+Ra)XEd, where Edis the total audio voltage 
developed by the diode. For the values specified 
in the figure, R2 /(R1+R2+Ra)=0.5. Thus, al­
though only 50 per cent of the available audio 
voltage is used, the high gain of the 6F5 permits 
the output tubes to be driven to full output. 

Simple Two-Band 6L6 T ri-T et Transmitter 

{ <Jonlinued from pa(le $6) 

toward maximum setting until the proper plate 
current is drawn. This will be around 45 ma. for a 
250-volt supply, advancing to 90 or 100 ma. for a 
400-volt supply. A neon bulb held on the antenna 
post will help in tuning for maximum output. 
Slight readjustment of the plate tuning condenser 
may be necessary if the antenna differs much 
from the proper length of 133 feet. Keying should 
be checked in the monitor or receiver, since it 
usually will be found that the keying will be better 
if the plate tuning capacity is decreased slightly 
from that setting that gives maximum output for 
3.5-mc. operation. If there is any tendency for 
the crystal to miss keying, back off the plate con­
denser. This only holds true for fundamental 
(3.5-mc.) operation; working on the harmonic (7-
mc.), the plate circuit should be tuned for maxi­
mum output. 

If you intend to use the same crystal for both 
3.5- and 7-me. operation, remember that the 
crystal should not have a frequency higher than 
3650 kc. Otherwise, the second harmonic will fall 
outside of the 7-me. band. Any 80-meter band 
crystal may be used for 3.5-mc. work only. 

The resistors ll2 and R3 shown in the diagram 
are to be used when 300- or 400-volt supply is 
available. However, if the transmitter is run from 
a 250-volt pack, more output will be obtained by 
cutting the resistors out of the circuit, returning 
the screen-grid connection directly to the positive 
plate supply lead. A little experimenting with 
these voltage divider resistors will repay you by 
giving maximum output at the voltage you have 
available. A series resistor for dropping the 
screen-grid voltage would be more economical of 
high-voltage power, but better keying results 
with the divider arrangement. 

This transmitter was operated in the June 
A.R.R.L .. Field Day, from a location in the hills 
30 miles from Hartford, and it performed remark­
ably well. A 133-foot wire was fastened to the 
top of a 40-foot tree (no, we didn't climb it; a 
rock and cord did the trick), the other end being 
run to the antenna post of the transmitter-and 
we were ready to go, with 15 watts available on 
either 3.5 or 7 me. by a twist of the knobs. Activ­
ity was curtailed by the coming of dusk, but 
enough contacts were established, with encourag­
ing reports, to demonstrate the etlectiveness of 
this simple transmitter. 
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Old Friends That Wear Well 

MIDWAY 
Double Stator 

MR-150-BD 
$2.88 net 

1000 V. Buffer 

C.rdwell MIDWAY 
Transmitting 

Type MT-150-GS 
$3,30 net to Hams 
For 3000 V. Tanks 

Here are just a few of the hundred and 
one types of Cardwell transmitting and 
receiving condensers you will find speci­

fied in constructional articles 

and in use in amateur and 
commercial radio equip­

ment everywhere. 

H.F. Neutralizer 
Type NA-14-NS 

$3,00 net 
For 805's, etc. 

Where space is at a premium 
these small featherweight units 
fill the bill. The price is right too, 
with no sacrifice in quality. Ask 
for our latest sheet, listing in con­
venient tabular form 100 con• 
densers for every purpose and 
power including one K. W. 
phones. 

TRIMAIR Transmitting 
Type ZT-30-AS 

$1.11 net 

H.F. Tank Unit 
Type NP-35-GD 

$3,60 net 
4200 V. -·- lsolantite 

Insulation 
30-4 MMF. 3000 V. 

Neutralizer 

THE ALLEN D. CARDWELL MFG. CORPORATION 
83 PROSPECT STREET, BROOKLYN, N. Y. 

Our new transmitting manual contains com­
plet~ '!P,.fo-date transmitter cir_cuits r~ng­
mg m s1zj)\from five watts to one kilowatt. fhe 
new tripllwinding plate transformer is utilized 
to full advantage in many of these drcuits. 
This not only provides better regulation but 
considerahlv lowers the cost. Ten pages are 
entirely devoted to full page "K~n-0-Graff 
which cover most of the calculat1ons used m 
radio in a modern and painless method. This 
hook is no subterfuge for a catalog. To receive 
your copy send 25 cents in coin or stamps. 

Is Your XM'TB 
*DlEMOPHILIAC? 

* A transmitter utilizing bleeders dissipating wasteful and 
<~ostly wattage in order to obtain correet operating potentials 
thereby reducing efficiency and impairing load regulation. 

BEFORE modernizing your present equipment or 
buying a new plate transformer why not get the 

dope on our new exclusive triple winding plate trans­
former and compare it on merit alone with others. 
This new exclusive triple winding plate transformer 
provides the utmost in flexibility. Over 30 different 
voltages are available ranging from 400 to 3000 volts. 
Regardless of revolutionary overnight changes in 
radio, this unit will never become obsolete. Applica­
ble to over ten different rectifier circuits. The most 
versatile transformer ever manufactured. 

•~ow IN PRICE YET BUILT TO 
STAND THE GAFF 

KENYON manufactures, in addition, a complete 
line of quality audio products that defy competition 
both as to quality and price. 

,hk your local dealer for a free copy of th_e Jirst issue of the new 
J 6-paoe monthly magazine "THE KENYON ENGINEERING NEWS." 

t:hlel Enalneer-.tlmateur Section 

KENYON TRANSFORlUER CO. INC., 840 BARRY ST., NEW VORK, N. V. 
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38TI 24TI 

A true non-directional, or semi-directional 
microphone - both Hi-Level. Either micro­
phone on a chrome desk stand as shown. 

List - $25.00 
Write for your KoLor Bulletin 

THE TURNER COMPANY 
CEDAR RAPIDS, IOWA 

Licensed under patents of the Brush Development Company 

~IE HAVE ITI 

The NEW hallicrafters 
1937 SUPER SKYRIDER 

NOW AVAILABLE ON TIME PAYMENTS 
QNE of the World'• most advanced short wave 

receivers- incorporating the latest engineering 
developments - embodying every new conven­
ience to take the grief out of ,hort wave reception 
- we recommend it enthusiastically to everv 
amateur and short wave listener. And now you 
can operate the finest of communications receivers 

¥R~E~t~ ltr.~w::.rs~ 'oN'..ici'i!i-;!¥I~E~ 
RECEIVERS. So, th Hallicrafters 1931 LI•• 
today or a,rlt~ ,.. for t,dl Jarllculan. 

WALTER ASHE 
RADIO COMPANY 
11th and Pine Streets, St. Louis, Mo. 

Plain Talk About Rhombic Antennas 
(Oontinmd from pau• 7 -') 

new diamond ran rings around it in just as strik­
ing a fashion as did the diamond at WIJPE. 
The vertical antenna was, of course, preferable 
for work to Europe, South America, Canada, and 
some portions of the United States but, surpris­
ingly enough, the diamond gave quite good gen­
eral coverage in spite of the great gain along the 
direction of its main lobe. Using this antenna 
without a terminating resistor WISZ has been 
able to maintain contact with VK3MR and other 
VK stations for 19 hours out of the 24-a per­
formance, from this part of the world, which we 
have long considered an impossibility. 

The point about all this rigmarole is that after 
reading all the idealistic technical material and 
after hearing vague rumors of results obtained by 
other amateurs we have at last had intimate ex­
perience with the rhombic antenna in ham dress. 
And since the experience embraces two installa­
tions under widely different conditions (both of 
them belng similarly successful) we feel justified 
in trying to express our enthusiasm. Without any 
doubt, there are hundreds of hams with the space 
to put up a small diamond and the desire to pump 
a particularly heavy signal into some one corner 
of the world. Most of them would hesitate to do 
anything about it because they are faced, as we 
were, with the impossibility of discovering from 
any of the published material whether or not the 
thing would be worth while. The textbooks say 
that a rhombic antenna with sides 8¼ wave­
leng;ths long will have a power gain of 25 over a 
half-wave antenna at the same height. But this 
leaves many questions unanswered. Over what 
angle, for instance, is this gain likely to be notice­
able; what happens to it if the location is covered 
with trees; and what if the wires are actually 
tangled in the branches, and if the height of the 
wire is less than a half wave and variable along 
the length of the antenna-what then? What 
happens if the ground is irregular or slppjpg? And 
what happens to the performance if the terminat­
ing resistor is left off? 

Answers to these questions, based on our own 
e.xperience, go about like this: Over an angle of 
approximately 5 degrees the apparent power gain 
over a half-wave antenna in reception, particu­
larly on DX signals, is likely to be very much 
more than the theoretical value-this probably 
resulting in cases where the vertical directivity 
of the antenna places the main lobe at the angle 
of arrival of the incoming signal. The height of 
the antenna above ground will influence the ver­
tical directivity and the slight superiority of the 
WISZ antenna over that at WIJPE leai;ls us to 
suspect that the additional height at WISZ has 
given him a lower angle of radiation in the verti­
cal plane and, hence, a better performance on 
DX signals. The irregular ground and the irregu­
lar height at WIJPE has doubtless destroyed the 
clean form of the ideal main lobe, the effect ap­
pearing chiefly to be a slightly broader character­
istic in both the horizontal and vertical planes. 
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l********* I THE RADIO SHACK • 

* 
. BOSTON I*********$ 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* p f th D k A * We can remember when instruments as t fOgf€SS fOffi • e Q( geS presented here, could not be bought for a * King's Ransom. Truly, mechanical ingenuity --- the amazing progress from the engineering outlook has * opened the door, and permitted the light to shine in with real economy. ! ~!~~tl!ir, W¥:::•::~ s,a::f~~.~~tToR 
! BEAT NOTE AUDIO OSC. 

* * * * t 
* * t 
* $ 
* * * * * * * * * t 

• Complete fadlitie~ 1for circuit 
study. Hhth Input Sensitivity. 

eoutput calibrated dir~tly in microvolts. 
Vari_alile % of Mod1_1lation. 100Kc to 60 MC 
on Fundamentals. Direct reading frequency 

~~~~~~0Nt?P;.~~~~-~-~~~ $43.90 Wide range Iii-weeµ 20,000 cycles econtinuouslr variable trom 0-15000 
per se,·ond. Complete with 906 g;1l1'!;,?t'~:"~le~~;;'g1\;;;! s~.~~ ng::!.1 orJJi OTHER C-B INSTRUMENTS 
t~b~nd

e. R.~,,.... $84.50 cator Distortion Content less $53 75 
OTHER C-B INSTRUMENTS than ·s% ................ : . • Model 88 - Vacuum-Tube and 

~l~n~(aT.;r~·F:.~i~: $33,95 COMPLETE STOCK Peak Voltmeter.········ .$41,50 
Model O.M.A. Frequency Mod- CATALOGUE ON REQUEST Model 95-
ulated R.F. Generator $57.75 MAIL ORDERS FILLED Super Unimeter ......... $53,75 

************H1rlrt*******H*****HH****H********* 
The Reason . Yes, the reason for the excellent service here is first our ever present desire to do 

• the job right. Second - to carry an inventory_which to us represents what tools 
represent to a mechanic. Glance over the lines stocked - RCA - UTC ········· BRUSH - PIONEER -
G.E. - TOBE ···-· AEROVOX - TAYLOR -··· EIMAC - H-K. - AMPEREX ·-- BURGESS -
CENTRALAB - OHMITE -- WESTON -- TRIPLETT - and these are but a few. You name it and : 

$ 
STILL LEADING! * 

PYRANOL! 

we have it at distinct savings. MAIL ORDERS FILLED - SEND M.O. 

INTERNATIONAL Sweeping the Country! 

t 
t 
i 
* * ! 
* * * t 
* * * * * * 

~~:~m~.~~NSFORMERS JAY LOR TUBES 
these companion 
transformers as 
r~presenting real 
value- quality 
has not been sacri­
ficed - rather the 
volume increased 
greatly to make _ 
possible these low 

T-55 ......•. $8.00 T-155 ...... $19.50 
T-56 ........ 4.95 T-·-814 ...... 18.50 

f:m~::::: :1t~g tir~~~o3i\.·.:: gJg 
T-845 ....... 12.50 HD-866.... 1,65 

SEND FOR CATALOGUE 

/~'l;f;.t~ui~-;_,;;::/ INTERNATIONAL 
finish steel. RELA V RACK 
N8t'.!..c16

~i~ ... 
3
.
0
.
0 
.. ':''.

11
~. '.

50
~ $5.95 Standard six-foot steel rack 

rostls88~~-;;i0~id':.m~ _;so.: $8.95 ~f!~~ -~- .0!~_ii'.'.·.~'.":"'.".'~.f-~r_-$13.50 
lnter11ational Choices 

FULLY CASED 
Swinging Smoothing 

S/25-200 mill ................. . $1.50 

~;,1t~S3 :::rn: : : : : : : : : : : : : : : · : : t~g 
12H-200 mill ..............•.... 2,50 
12H-J00 mill ................... 3.75 
12H-500 mill ................... 6.50 
Cased 2.5A-12A-866 Tube ....... $1.50 

TRIPLETT METERS 
3" Bakelite Ca:;e 2" Bakelite Case 
0-5 to JOOM. $3.75 0--5 to !OOOM.$2.92 
0--15 ACV ..• .3,75 0-15 VAC ... 2.'12 
0-ISOACV •• 4.55 0-ISOVAC. .. 3.75 

NEVER OBSOLETE 
UTC Varimatch Units 
from $4,80 to $42,00 

It will pay to investigate 

We carry a complete line of 

UTC 
IMMEDIATE SERVICE 

MAIL ORDERS FILLED-SEND M.O. 

* 

2 MFD. 2000-VOLT 

FILTER CONDENSERS 
Guaranteed 2 Years Unconditionally 

Not one has blown in 

l8v~~~~ !~1 1~! ~.~1g~3g~';_~ 
KNOW that many 
are being used con~ 
sistently ·on voltages 
200 % in ~xcess of 
their rating. Don't 
take our word for it. 
Ask the ham that 
owns some. 

$!.90 

We are pleased to present the entire 
BRUSH, line of sound cell crystal 
UUcrophonea and phones at40%° dis­
count. Send for literature, 

)(,. 

* * * * * * * * * * * * * * * * * The MAC-KEY . ...... $7,95 * 
ALL THE LATEST 

HALLICRAFTERS 
Time payments if desired 

* * * * *----------I 46 BRATTLE STREET I THE 
**'ktt******** 

---------· SHACK I BOSTON, MASS. : 
************* 

RADIO 
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DON'T BE FOOLED I 
By Low Prices and Surplus Parts 

TYPE TR-6A6 DUPLEX TRANSMITTER-RECEIVER 

Contains the Following: 
• Cardwell or Bud 

isolanlite air con­
densers 

• Crowe ll!umlnoted 
dials and drives 

• C.bin..tnnd Escutch• 
eons second lo 
none 

• C. T.S. controls for 
volume and regen­
eration 

• Eby sockets, outlets 
and jacks 

e Erie new ceramic TR-6A6 FIXED or MOBILE 
shell resistors Complete 56-60 or 30-41 Mc. Station 

• F.M.C. mica condensers roted 1000 v. 
• Jensen Ave inch dynamic speaker 
• Ohmite Brown Devil 10 watt resistors 
• R.T. Lab!.famous6E6 unity coupled oscillator 
• Solar ond Aerovox condensers roted twice applied voltage 
• U.T.C. famous class B audio. Output 10 walls 

COULD YOU SELECT BETTER COMPONENTS? 

A BARGA!N at $39.75 net F.0.8. 

RADIO• TRANSCEIVER LABORATORIES. 
8627 115th St., Richmond Hill, N. Y. 

LEARN RADIO New Cla"CI Now 
Form int 1 Send for 40-
page Ct1t11Ioa;, explains 

fully. 300 licensed graduates placed in past 4~2 yean in hroad­
c:ustint, shipping, police radioi aviation, etc. We teach all branche•• 
Oldest,, ltlrtttt and best equipped school in New England. Equipped 
with Western Electric sound and broadcasting equipment and RCA 
marine transmitter. Coune prepans fol' United States GoveTn• 
ment telegraph or telephone license. 

MASS. RADIO SCHOOL, 18 Boylston Street, BOSTON 

"The Crysta/ Specialists Since 19!25" 

PIEZO-ELECTRIC CRYSTALS 
Guaranteed Accurate to BETTER than .01% 

SCIENTIFIC RADIO SERVICE 
UNIVERSITY PARK, HYATTSVILLE, MD. 

LEARN CODE RIGHT -ta:;~:~a/, 
fnstructograph 
Radio amateur code exams now 
reqU!re 30% more speed. And 
experts agree: 0 It pays to Iea:n1 
Crom a perfect teacher - In­
structograpb." It's easy to be­
come a real operator when you 
ran practice Radio or J\forse at. 
your conventen<'e - at any speed 
you want. Comes in two models 
- Senior or Junior f.~eonomy. 
You may buy or rent, at low 
cost. Just send post-card for 
complete detafls now to -

INSTRUCTOGRAPH CO. 
Dept. Q-11 

912 Lakeside Place Chicago, Ulinoi1 
&preuntatiue• fm- Ca.nadr;r. 

Ra1J3s<:~~'n,':,~f~!!~t~td. 

Trees, buildings and miscellaneous wires in the 
field of the antenna probably have a similar ef­
fect on the performance qf the antenna, but the 
influence is very hard to detect. Not so long ago 
we should even have .ehopped down the family's 
pet trees to avoid contact between the antenna 
and branches or leaves. To-dav we are of the im­
pression that the matter is of ·precious little con­
sequence-in the case of very long-wire antennas, 
at any rate. 

Then there is the matter of the terminating 
resistor. Should facilities be available it would 
be, possible to adjust the terminating resistor 
precisely and thus virtually eliminate unwanted 
signals from t,he rear of the antenna. And it 
would be possible, doubtless, to improve the 
radiation in the forward direction by establish­
ing and matching the d1amcteristic

0 

impedance 
of the system. With our particular antennas, ac­
cess to the terminating resistor is had only after 
a half-dny's work untangling ropes and wires 
from the trees. A program of cut-and-try adjust­
ment with field intensity measuring equipment 
is, therefore, quite impractical. We have been 
left with the alternatives of connecting in a 700-
ohm resistor, hoping for the best, or droppin11: the 
resistor out. The chief observation is that any 
tPrminating resistor, \accidentally we have tried 
aoo, 500 and 800 ohms) simplifies feeding the 
antenna since, under !.hose circumstances the 
system will take plenty of power without tuning 
the feeder. Elimination of the termination resistor 
makes it necessary to tune the feeders but the 
performance in the forward direction is quite 
similar. The terminati11g resistor, even if incor­
rectly adjusted, gives a drop of several R points 
to signals arriving from the rear of the antenna. 
The reduction in noise corning from the rear is 
also noticeable. 

Our most recent experience with this type of 
antenna has been in the erection of a larger sys­
tem (3¼ wavelengths on a side) at WlJPE in the 
attempt to blot, out the WI8Z signal in Australia. 
The new antenna, though larger, is considerably 
more irregular in its various dimensions than the 
first version and probably because of that its 
performance is not quite what we had expected. 
The main lobe and the two first secondary lobes 
give us a performance in reception similar to 
that shown in Fig. a. This chart, indeed, is the 
result of several hundred readings taken on the 
HRO "S" Meter while comparing the 3¼ wave­
length diamond against a half-wave coniparison 
antenna. It differs from the characterist.ic had 
w.ith the 2},4 wavelength antenna only in the dis­
tribution of the minor lobes. It represents, in 
short, just about what one might expect from a 
very haywire diamond between 200 and 300 feet 
from tip to tip. 

And so, after all these very general statements, 
we reach the point where we can suggest with all 
the emphasis we can command that any ham who 
has a hankering to pump big signals in one or two 
particular directions, and who has any chance at 
all to borrow or rent the space, is doing the wise 
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96 "CLEAR CHANNELS" 
on 40 Meter Band 

Not 0 clear channels" in the BCL sense - that would be impossible on any 
amateur band, The test was conducted at 10 p.m. Saturday night, the peak: 
time for local QRM. Starting at one end of the band, tunin1e continuously 
across it, 96 separate stations from all districts could be copied Bolid 
through the QRM. TWs is an average of 3.14 K.C. totaJ coverage per 
station - 1.57 K.C. to ea<.~h side of the center of the carrier. With thia 
selectivity and with the extreme sensitivity and quietness of a well-designed 
tuned r.f. circuit, is it any wonder that Model 11 out-ranges laraer receivers 
on weak C.W,. signals? 

Long wave models cover to 3750 and to 20,000 meters with high 
efficiency throngh,mt. !\"o short wave losses caused b~· the ad,jition 
of the long wave bancl1. All-wave band spread, coil switching, built-in 
power supply, Jensen dynamic speaker, l<..C.A. tubes 1 fully caH-

~~t~1~::~J~:J~~trib~~:~~nE8~r~fh1;:-gF~nG~~e~t~e~;~~i°o~ 
tan possibly want. IMMEDIATE DELIVERY on A.C., D.C. or 
battery models for any tuning range. 

160 METER BAND PERFORMANCE. On this popular 
phone band. Model 11 is a real performer. Good tone, high 
St."nsitivity, and selective enough to ~et through, when «getting 
through" is at all possible. I\ r~teasing receiver to operau­
the longer you use it the better you will like it. 

Model 11 Net Prices for 110 V. 60 cycles operation 
Model 11-UA, UNIVERSAL tuning range, 9.5 .to 20,000 

meters $75 .00 
Model 11-MA, MARINE tuning range, 9.5 to 3,750 

meters $54.00 ••••••••••••••••••••••••••••••••• • • 
Model 11-AA, AMATEUR tuning ran11:e, 9.5 to 550 

meters $46.00 
Prices include power supply, speaker and R.C.A. tubes 

Model 11 is available in all A.C •• D.C. and battery voltru<es • • New Sargent Ham Super - Ready Nov. 1st. • • Immediate Delivery fVrite for full description • MODEL 21. Amateur tuning range, 9.5-550 meters, regenera- • 
• tive input, metal tubes, iron core r.F.s, tuning indicator, band • 

E. M. Sargent Co., 212 9th St., Oakland, Calif. • ife~ei:t.1it;;.1f;zferPJ"!~;[s~ge. Deliveries scheduled for Novem- • 
• • 
••••••••• m• ••••••••••••••••••••••-------------------------j 

Triumph Top Operated Top scanned 
Oscillograph. Protects your transmit­
ter. Keeps you within F.C.C. regula­
tions. Standard U. S. Government 
Equipment. Write today and save 
big money. Ship. wt. 33 lbs. F. 0. B. 
Chicago. 25% down. Balance C.O.D. 

Money Baek Guarantee 
We stand back of every piece of 
testing equipment we l!Cll direct. 
Your money cheerfully refunded 
on merchandise returned within 
10 days in original condition. 

TRlllMPH l\IFG. CO. 

Radio Operator's 
Course 

Complete m 
Telegraphy­

Telephony 

1015 \\. Lake St. 
Chicago, Ill. 

$63.60 

Triumph Slashes Prices 
New Factory-Direct Plan. No 
middleman profits-no high 
interest rates-no long time 
payments. Order direct from 
Triumph. Send today for com• 
plete details. ACT NOW. 

Practical 
Experience 

Studio-
T ransmitter­

Announcing 
P.A. C. is an endowed, educational institution - not privately owned. no~ operated for profit, college rank maintained. Course con~ 
sists of maximum knowledge necessary to secure Commercial Telegi:ar,h Second-class, and Radio-telephone First~class ¥QVernment 
Jicenses. Course includes Wireless Code, Radiophone, Announcing, Microphone-Studio Technique. Service, Police, and Aeronautical 
Radio. We are authorized to teach RCA texts. At the completion of course you receive practical $tudio technique experience in our 
commercial braodcaststudios located in the administration building, and experience as an operator on KP AC (500-Watt Commercial 
t.ransmjtter located on the campus, owned and operated by the collea-e). and inter-departmental marine communication experience. 

ff interested, writefor Bulletin R 

PORT ARTHUR COLLEGE • PORT ARTHUR (World-known port) TEXAS 
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!£here_ /o_ 6u~ ;~ 
A dLrectory of supplLers who carry m stock the 
products of these dependable manufacturers. 

7 STATIC ~j11 · lw.fw a,,£ PiiJ.«fH. 
ASTATIC ICROPHONE LABORATORllnc. YOUHGSTOWN,O. 
'Pwnat 1Jt m.t/acfuA.£,'u (JI J)aaR.iltf ('Ai(Ito.f !'M&acfi 

NEWARK, N. J. 219 Central Ave. 
Wholesole Rodio Service Co., Inc, 

NEW YORK, N. Y. Harvey's Radio Shop 103 W. 43rd St. 

NEW YORK, N. Y. 100 Sixth Ave. 
Wholesole Rodio Service Co., Inc. 

PHILADELPHIA, PENN. 10 S. 10th Street 
Eugene G. Wile 

ALBANY, N. Y. Uncle Dave's Rodia Shack 356 Broodway 

BALTIMORE, MD. 3 North Howard St. 
Radio Electric Service Company 

BOSTON, MASS. Radio Shock 46 Brottle Street 

HARTFORD, CONN. 29:7 Asylum Street 
Radio Inspection Service Co. 

NEWARK, N. J. 219 Central Ave. 
Wholesale Radio Service Co., Inc. 

NEW YORK, N. Y. 
Gross Rodia, Inc. 

51 Vesey St. 

NEW YORK, N. Y. 
l"lorrison Radio Co. 

12 West Broadway 

NEW YORK, N. Y. 103 W. 43rd St. 
Harvey's Radio Shop 

NEW YORK, N. Y, 
Wholesale Radio Service Co., Inc. 

READING, PENN. 404 Walnut St. 
George D. Barbey Compony 

SPRINGFIELD, MASS. T. F. Cushing 349 Worthington St. 

MONTREAL, CANADA 285 Craig Street, West 
C-.,modion Electricol Supply Co., Ltd. 

NEW ARK, N. J. 219 Centro! Ave. 
Wholesole Radio Service Company 

NEW YORK, N. Y. 12 West Broodwoy 
Harrison Rodio Compony 

NEW YORK, N. Y. 100 Sixth Avenue 
Wholesale Radio Service Company 

PITTSBURGH, PENN. 603 Grant Street 
Camerodlo Company 

READING, PENN. 404 Walnut Street 
George D. Borbey Company 

RAYTHEON 
AMATEUR TUBES 

ALBANY, NEW YORK 
Uncle Dove's Radio Shock 

BOSTON, MASS. The Rodia Shock 

BOSTON, MASS. Selden Radio Company 

BUFFALO, NEW YORK 
Radio Equipment Corp. 

CONCORD, NEW HAMPSHIRE 
Corl B. Evans 

356 Broodwoy 

46 Brottle Street 

28 Brottle Street 

326 Elm Street 

80 N. State Street 

NEWARK, NEW JERSEY 219 Central Street 
Wholesale Radio Service Co. 

NEW YORK, N. Y. 12 West Broadway 
Horrison Rodia Compony 

NEW YORK, N. Y. 
Harvey's Radio Shop 

103 W. 43rd St. 

NEW YORK, N. Y. 100 Sixth Avenue 
Wholesole Radio Service Co. 

Uncle Dave's Radio Shock 356 Broodwoy 

BALTIMORE, MD. 3 North Howord St. 
R..dio Electric Service Company 

BOSTON, MASS. 

BOSTON, MASS. 

H. Joppa Company 

Radio Shock 

BUFFALO, NIEW YORK 
Dvmoc Rodia 

216 E. Genesee St. BUFFALO, NEW YORK 

46Comhill 

46 Brottle Street 

216 E. Genesee St. 
l)ymoc Radio 
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/y~;~~~pliersw=n~oc~U¥- ;/ 
products of these dependable manufacturers. 

NEWARK, N, J. . 219 Centro! Avenue 
Whalesole Rodio Service Co. 

NEW YORK, N. Y. 
Bruno-New York, Inc. 

460 W. 34th St. 

NEW YORK, N. Y. 
Sonford Somuel Corp. 

136 Liberty St. 

NEW YORK, N. Y. 100 Sixth Avenue 
Wholesole Rodio Service Co. 

NEW YORK, NEW YORK 12 West Broodwoy 
Horrison Rodio Company 

PHILADELPHIA, PENN. 10 S. 10th Street 
Eusene G. Wile 

PHILADELPHIA, PENN. 117 North 7th St. 
Roymond Rosen & Compony 

PHILADELPHIA, PENN. 512 M•rket Str;et 
M & H Sporting Goods Compony 

PITTSBURGH, PENN. 
Comerodio Compony 

603 Gr•nt Street 

READING, PENN. Bright & Compony 8th & Elm Streets 

SPRINGFIELD, MASS. T. F. Cushing 349 Worthington Street 

WASHINGTON, D. C. 938 F Street, N. W. 
Sun Rodio & Service Supply Co. 

I 

AMATEUR· 
RADIO 
EQUIPMENT 

RCA Victor Divi.sion of RCA Manufacturing C::o., Inc. 
I• • 

ALBANY, N. Y. Uncle Dove's R•dio Shock . : . . . . 
BOSTON, MASS. H. Jappa Componv 46 Comhill 

BOSTON, MASS. Radio Shack 

BUFFALO, NEW YORK 216 E. Genesee St. 
[)ymoc Rodio 

CAMDEN, N. J. 811 Feder•• St,eet 
Rodio Electric Service Compony 

ERIE, PENN. .J. V. Duncombe Company 1011 West 8th~•­

GREENWICH, CONN, 252 Greenwich AvP. 
Meod Stotionery Compony 

HARTFORD, CONN. 227 Awlum Street 
Rodio Inspection Service Co. 

MONTREAL, CANADA 285 Craig Street, West 
C.nadian Electricol Supply Co., Ltd. 

NEWARK, N. J. 219 Central Avenue 
Wholesale Radio Service Compony 

NEW YORK, N. Y. Bruno-New York, Inc. 460 W. 34th St. 

NEW YORK, N. Y. Harrison Radio Co. 12 West Broadwoy 

NEW YORK, N. Y. 136 liberty Street 
Sdnford Samuel Corporation 

PHILADELPHIA~ PENN. 3145 N. Brood Street 
K4dio Electric Service Compony 

PHILADELPHIA~ PENN. N. E. Cor. 7th & Arch Streets 
Kadio Electric Service Co!"pany 

PHILADELPHIA, PENN. 512 Morket Street 
M & H Sporting Goods Co. 

PITTSBURGH, PENN. 
C.merodlo Compony 

603 Grdnt Street 

ALBANY, N. Y. Uncle Dave's Radio Shack 

BOSTON, MASS. H. Jappa Company 

BUFFALO, N. Y. 
Radio Equipment Corporation 

356 Broodwoy 

46 Comhill 

326 Elm St. 

NEWARK, N. J. 219 Centro! Avenue 
Wholesale Radio Service Company 

NEW YORK, N, Y. Horrison Radio Co. 12 West Broadway 

NEW YORK, N. Y. 100 Sixth Avenue 
Wholesole Radio Service Compony 

READING, PENN, 404 Wolnut Street 
Georse D. Barbey Compony 

SPRINGFIELD, MASS. T. F. Cushing 349 Worthington Street 

~f)Le-,. .. 
INST-RU M-ENTS 

ALBANY, N. Y. 
Uncle Dave', Radio Shack 

BOSTON, MASS. Radio Shock 

BOSTON, MASS. Selden Rodio Compony 

BUFFALO, NEW YORK 
Dvmoc Rodio 

356 Broodway 

46 Brottle Streat 

28 Brattle St. 

216 E. Genesee St. 

MONTREAL, CANADA 285 Craig Street, West 
C.nodion Electrical Supply Co., Ltd. 

NEWARK, N. J. 219 Centro! Ave. 
Wholesale Radio Service Company 

NEW YORK, N. Y. 100 Sixth Avenue 
Wholesale Rodio Service Compony 

NEW YORK, NEW YORK 124 E. 44th Street PITTSBURGH, PENN. 
Grond Central Rodio, Inc. Camerodio Compony 

603 Groot Street 

NEW YORK, N. Y. 100 Sixth Avenue 
Wholesale Rodio Service Company 

READING, PENN. 404 W~lnut Street 
George D. B•rbey Comp•nv 
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RADIO Can Offer You More 
TJ1an ° Just A Living,'' . .. 

No man should be satisfied to "just get along" 
... especially when employed in such a 
prospering industry as Radio. Radio wants and 
needs men with adequate MODERN training 
to cope with the new improvements constantly 

,introduced. 

WRITE TODAY 
FOR FREE 
48-PAGE 
BOOKLET _[ _____ , 

Start Training at Home 
PRACTICAL RADIO 
ENGINEERING 
Written /or the professional Radio­
man, there courses are practical 
and available on easy terms that 
all con afford. 

CAPITOL RADIO 

It's a full year ahead of its field. With eleven 
all-metal tubes, greater sensitivity than before. 
improved 10 meter performanco, Iron Core I. 
F. System, finer fonci reception, this splendid 
-receiver ii the leader of com.munica.tion re­
ceivers today. Stop in to see it or write todav! 
ALL NEW HALLICRAFTERS RECEIVERS 
NOW AVAILABLE ON TIME PAYMENTS 

RAD·IO ACCESSORIES CO. 

BLILEY BC3 
CRYSTAL UNITS 
40 - 80 METER BANDS 

(Continued from page !OH) 

thing if he cancels his order for two half kilowatt 
bottles and puts up a diamond instead. Don't 
mind the trees and the underbrush; don't mind 
the buildings and the clothes line-just string the 
thing up and shoot. Remember though, that it is 
quite ridiculous to use such an antenna for trans­
mission while using a piece of wire around the 
picture rail for receiving. It is utterly impossible 
to exploit the possibilities of the antenna without 
a change-over switch or relay which will permit 
using the antenna for reception. The method of 
coupling the antenna to the receiver is also im­
portant. We suggest setting up a tuned circuit 
consisting of a 35-µµfd. midget variable condenser 
and an 8-turn coil of hare wire one inch in diam­
eter, coupling this with a 2-turn link to the ter­
minals of the receiver. The feeders from the an­
tenna should then be clipped across about the 
middle four turns of the coil. A somewhat simi­
lar arrangement, shown in Fig. 4, is suggested 
for the transmitter. 

Possibly the most important feature of all is 
that the rhombic antenna operates effectively 
over a very wide frequency range. It is the one 
type of directive antenna that functions without 

link 
c, To 

Tra11sn11'nion 
i..ine 

FIG. 4-THE ANTENNA COUPLING CIRCUIT 
USED AT WIJPE 

I...1 and Ct are similar in size and rating to the coil and 
cortdens.,,- used in the plat<' circuit of the Jina[ amplifier. 
The coupling of the two-turn link and the setting of the 
taps on L1 are varied until the desired load ia obtained. 

the need of any adjustment or change on, say, the 
40-, 20-, and 10-meter bands. Further, as the 
frequency is increased the vertical angle of radia­
tion is decreased. Result-a hot performance on 
three bands. In practice the Wl.TPE antenna is 
an absolute whizz on 28 me., even giving greater 
gains than those had on 14 me. Time and again 
we have had thoroughly satisfactory 'phone con­
tacts with stations along the line of the beam at 
times when the signals simply did not exist on the 
normal antenna. 

It is all rather hard to believe. 

Briefs 
Tranemlosions of general intereat to Newfoundland ama­

teurs are made from VOlC on 8600-ke. c.w. at 7:00 P.K. 
each Monday and from VOlJ on 3973.6-kc. 'phone at 7:00 
P.M. each Tuesday. Theoe are supplementary to the New­
foundland Amateur Radio AMociation'a quarterly publica­
tion, 11 VO News." 

During a year'a illness of hia father, WSCBF, Columbus, 
Ohio, used amateur radio to maintain communication with 
members of the family living in Los Angelea. The followine; 
amateur• provided oplendid aervice in handling WSCBF's 
me80age1: W6GK, W6KFZ, W6CPG, W6K\"M, W6GNV, 
W6IQU, W6BPD, W6JBO, W6MFG, WiABS and Pim! 
Meijern. 
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HAM-ADS 
nai~/gn~t~~~ 1~"~~~~,gafi~a~ e~~~r1~!~t:ri ri 
their pursuit of thi, art. 

(!t) No display oI any character will be accepted. nor can 

~~i1f~l)~fle~fb~gJ:fJ11;:Jef;:~ttJ~1;~~ :~~a~ ~~eo:di!~ 
tlscment stand out lrom the others. 

(:l) The Ham-Ad rate ls 15c per word, except as noted In 
paragraph (6) helow. · 

(4) Remittance In lull must accompany copy. No cash or 
contract discount or age.ncy c.omrutssion will be allowed. 

(5) l'loslng date tor Ham-Ads la the 25th ol the second 
month preceding publication date. 

(6) A special rate ol 7c per word wlll apply to advertlslDII: 
wbkh. in our Judgment, is obviousJy non-commercial in 
nature and la placed and signed by a member of the Ameri­
can Radio Relay League. Thus, advertising of bona fl.de 
surplus equipment owned, used and !or sale by an indivldnaJ 
or apparatus offered for exchange or advertising ltl.quirtng 
.ror speelal equipment, I! by a member of tbe American Radio 

:a";!l~1~gifa~¾'ft i~i' l;o&i:e.;v1~ fl\f:'f~ fgJl~rl~'i1~f; 
commercial and takes the 15c rate. ProVisions or paragraphs 
(1), (2). (4) and (a) a1>nlY to all advertising In this column 
regardless ol which rate may apply. 

Having made no investigation of the adver­
tisers in the classified columns, the publish­
ers of QST are unable to vouch for their 
integrity or for the grade or character of the 

products advertised. 

RADIO engineerini:, broadcasting, aviation and poli"e radio. 
servicing, marine and Morse telegraphy taught thoroughly. 
All exp~naes low. Catalog free. Dodge's Institute, Byrd St .. 
V alpara1so, lnd. 
NATIONAf.,-,Hammarlund, Patterson used sets, 60% off list. 
W3DQ, 405 Delaware Ave., Wilmington, Del. 
CLASS B transformers-Universal for two or four 46s

1
• 210s, 

800s, RK18s, etc., $1.75 pair postpaid. 70 watts auaio for 
~~h~00 watts from 10s. Write for details. W8UD, Douglas, 

QSL'S, W2SN, Helmetta, N. J. 
WRITE Ill for trade-in price on your old receiver. We buy 
meters. Walter Ashe Radio Co., St. Louis, Mo. 
TELEGRAPH speed keys in kit form, only $2.89. A post card 
brings full information. Electric Specialty Mfg. Co., PO Box 
645, Cedar Rapids, Iowa, · · 
WANTED "QST" December 1916, and membership edition 
copies (with section reports) of June 1925, and April and 0<'r 
tober 1930. MU11t have both covers. Sumner B. Young, "Maple­
woods '', Wa.yzata, Minn. 
ClliYSTALS: guaranteed, 80-160, Y $1.; X or A $1.50. Blanks­
X and Y ISO<:. "A" 75c. Postpaid anywhere. Roy Scherman, 
W9FHS, 4433 North K'tlbourne, Chicago, 
QSL card,, two color, cartoons, snappy service. Write for free 
sampl~• today. WlBEF, 16 Stockbridge Avenue, Lowell, Mass. 
SPECIAL bargain! Limited supply of used six volt automobile 
motor pneraton input 6 volta at 2 amps. output 135 volts d.c. 
at 40 to 60 MA. Ju•t ria:ht for use on five meter portable rigs. 
All iu A-1 condition. Net $3. f.o.b. Walter Ashe Radio Co., St. 
Louis, Mo. 
QSL'S-See these samples first. Fritz--203 Mason-Joliet, Ill. 
QSL'S! Everything printed! Samples? (stamp) WSDED, Hol­
land, Mich. 
CANADIANS: l!'or oale, Sk.vrider battery model 27 /350 dyna­
motor, 9 tube battery BC receiver. Parts for Xmitter 47-46-pr 
46'• final, power pack, write, description, price. VE4WF. 
W eyburn, SMk. 
WANTED: Ured RME9D or 69. Advise best price. W9HOI, 
115R Lincoln, Decatur, ill. 
CRYSTALS-.,!" square 80-160 approximate frequency X-cut 
$1.45. Constant frequency $2. Y-cut $1.20. Mounted unita 
Bocket plug-in type X-cut 40-80-160 $2.50. Constant frequency 
$3. Guaranteed. Dealera write for terDU1. Wolverine Crystal 
Service, Calumet, Mich. 
QSL'&-Free ~ample,, Printer, Corwith, Iowa. 
TRANSMITTER--400 watts. Fane-cw. 40 & 20. Class B, 
Good quality. T"·o rack• . Complete key, mike, etc. $300 cash. 
National osoilloarope complete $30. WSIKE. 
'\'VANTED: 1 or ½ kw. Thordarson spark transformer in good 
eondition. B. H Moran, 6 Grant Street, Natick, Mass. 
BEST offer take• QST's December 1926 to March 1936. 
Gilbert Countryman. Kane, Pa. 
COMPA.CT cabineta illustrated page S.3 July QST. Chassiti 
punched five tube•• Leather handle. Size 12 ½ x lli x 5". Price, 
$3.60. Radio Transceiver Laba., Richmond Hill, N. Y. 

QSL'S-SWL'S--Superlative quality. Sampleo. (stamps) 
W8ESN, 1827 Cone, Toledo, Ohio. 
VISUAL neon..,tick modulation monitor. Mounted, with 
instructions $2. WSESN. 
NAT. SW45-4 sets, coils, tubes, power supply, $20. Noise 
silencer with tubes for receivers n'ith two IF stages, $5. W2HBO. 
BEAUTIFY. pep up the transmitter, mounted on one of these 
new, all-welded relay racks. Standard or pressed-steel, chassis, 
panels. Heavy duty hi-power equipment. Rectifier Engineering 
Service, 4837 Rockwood Road, Cleveland, Ohio, 
~~iJ.t~namel air wound coils, 2¾" diameter, 2t per turn. 

MICHIGAN hams! Let WSDED demonstrate RME-69's, 
WANTED: One DeForest Portable Buzzer Radiophone, type 
0 T-5, manufactured by the DeForest Radio Telephone & 
Telegraph Company during 1920. State condition and price 
desired. Benjamin Chromy, National Press Building, Wash­
ington, D. C. 
NEW Skyriders time payments, W7BDS, Roundup, Mont. 
QSL'S. 300 one-color cards $1. Samples. 2143 Indiana Avenue, 
Columbus, Ohio. 
CLEANING house. Two complete small transmitters, five 
meter transceiver, miscellaneous accu.tnu1ated junk useful to 
someone. Stamp for list. W6QF, North Hollywood, Calif. 
WANT to buy low power Collins, Marine or similar transmitter. 
Reasonable for casli. W6QF. 
NEW Gross Ea~e, RCA tubes. $12. W9PNG. 
SELL--Trade complete station. 100 watt RK18 transmitter, 
TRF receiver. Want miniature camera, W3EPV. 
TRAN"SFORMERS-1200 watt 1200-2200-3200 each side 
$24. F. Greben. W9CES, 2012 S. Peoria St., C'hicago, Ill. 
QSI}S. Finest at lowest prices. Sample,i. Malero, 1512 Eastern 
Parkway, Brooklyn, New York. 
MEDIUM power xmitter for sale to hia:hest offer. Fone-­
C. W. all bands. W2G\'X. 
1000 W transformers, 1100-2200-4400 volts each aide center on 
110-60 cyde•. Some double power same voltage. Dawson, 5740 
Woodrow. Detroit, Mirbigan. 
TO highest bidder unused RCA 800, 845, 865, W. E. 211E. 
205D. Permanent magnet velocity microphone $2.95. Photo 
cello cheap. 5 meter 2 tube receiver $3.20. W6LSH. 
C'RYSTALS: Zero rut. Guaranteed to compensate at near zero 
without oven. 80-160 meters $1.85. Forty meters $2. Holders 
75; r.ostpaid. Fillher Lab., 4522 Norwood Street, San Diego, 
Cali. 
Qt'I~C'~K~s-er_v,_·-ce_o_n_Q_S_L~c-a-rds~.-s-e_n_d_f_o_r_s_a_m_p_l_es_;_R~adi~. o-Printere, 
Lewiston, Minn. 
QSL Printing Service. Samples. Theodore Porcher, Chestnut 
liill, Penna, 
HALLICRAFTER Skyriders----1935 & 1936 models. Very 
opecial prices. Also RME & HRO. Leica Cameras. Will trade. 
Need binoculars, cameras, SW radios. Wells-Smith Radio Corp, 
26 N. Wells, Chicago. 
CRYSTALS: When in need of a good crystal order from Bill 
Threm, WSFN, 4021 Davis Ave., Cheviot, Ohio. No dealers. 
Direct to you. Unconditionally guaranteed. 160-80 meter, X 
cut, within ten kilocycles, less than l", $1.35. Exact frequency, 
l" square, $2.50. Plugin holders, 85f. 
SELL, Thordarson t:vpe, 3-stage speech amplifier and 210 
modulator, T6425 output $12; slightly used 204-A $9; 1500-750-
0-750-1500 volt, 250ma transformer, $4; State,i Co. phantom 
load, $7.50. Harold Henry. C'larion, Iowa_.--~----­
ARTISTIC QSL'S. T. \'achovets, Elmsford, N. Y. 
GENERAL Electric Dynamotors 24 750 volt 200 mills $25. 
()perate on lower battery delivering 30 v per input volt. 500 
cycle 500 watts with exciters $10. slie;htly used $6. Henry 
Kienzle, 215 Hart Blvd., Staten lsland, N. Y. 
CRYSTALS: Special: SUM Power X, within 10 kilocycles, 
$1.50. V, 10 cycle coefficient, "'ithin 5 kilocycles, $2.25. Either 
type mounted our HC-10 Holder, $.95 additional. Catalog, 
Ham Crystals, 1104 Lincoln Place, Brooklyn, N. Y. 
GROSS CW25, power supply, xtal holder, four sets coils. SW3 
supply, eight coils. Make offer. W2HWN. 
FOR sale-Receiving equipment, hand carved cabinet, your 
own terms. S. Blaskey, 108 Treacy Ave., Newark, N. J. 
CALLBOOKS--new DX calls, new prefixes, thousands of new 
W and VE calls, in the fall 1936 Radio Amateur Call Book. 
Sent postpaid $1.25, or a whole year (four issues) for $4. (In 
foreign countries $1.35 and $4.35.) Your call and QRA printed 
in large type, $1 per year. Radio Amateur Call Book, 610 S. 
Dearborn, Chicago. 
SELL--4-204A-$20 each, graphite plate; 3--860-$10 each; 
2-852-,$8 each. AU above tubes are RCA manufacture and 
never used. Cash or money order, no swaps, please. W2ECI. 
CANADIANS: VE2HK complete station for sale. 500W fone, 
Comet Pro, etc. Particulars on request. 
SW5 Coils, $1.50 set. W3FYW. 
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QST'S--boob, radio apparatm, for •ale or trade for photo­
craphio equipment. List. W. Cox, 745 California, Columbus, Ind. 
MAGNETS--mall, powerful, make excellent ribbon micro­
phone.. $1 per pair. J. L. McFarland, 507 South Washington. 
Royal Oak, Mich. 
TRADE in your old receiver or buy your new one from W9DOQ 
all makes and everything in radio. Palmer's Trading, Route 1, 
Duluth, Minn. 
UNUSUAL bargain: Band switching, rack and panel tr~ns­
mitter. nine crystal controlled frequencies, four bands, 350W 
GW, 250W fone, condenser mike, good quality, commercial 
appearance. Complete, $2. W8AEU, Cleveland. 
SELL QST file, first issue Dec. 1915 to Dec. 1931. W. L. Otto, 
1520 18th Ave., Rock Island, Ill. 
SPEAR Transformers: HeayY c,0nstruction. Guaranteed; 
1000-750. 200ma, $5.30; 300ma, $6; 1575-1350-850, 300ma, 
$7.50; 500ma, $11j 2000-1500 350ma, $10.50; 500ma, $15. 
voltage. are each side. 500ma (Jhokes, lOH, $4.80; 5H, $3.50. 
Spear Manufacturing Co., Bowling Green, Ohio. 
IMAGINE. Your or your station photo on QSL's, $1.75. 100. 
Cut furnished free. Samples. Foto QSL, 628 Briar Place, Chi­
rago. 
FOR.Sale--·03-A xmitter complete or parts. WlFKQ, 36 Lin­
coln St., New Haven, Conn. 
WANTED--ten meter coils for AGSX-W3APJ. 
QSL'S--8amples, prices on request. Stamp. V{2AEY, 338 
Elmora, Elizabeth, N. J. 
175 copies QST. 1920 thru 1935-$15. Jewell 0--10 Thermo­
Ammeter--~4.50. Weston Thermo Galvanometer-$5. W9AFU, 
1848 Taylor Ave., Racine, Wis. 
SELlr-100 watt c.w. and 'phone transmitter. Complete. $90. 
W8OCN. 
REBUILT Vibroplexes. $6. Bought, exchanged. New large b;;_se 
bugs, $9. Lydeard. 14 Temple Street, Mattapan, Mass. 
CRYSTALS: Latest Call Book free with each mounted crystal. 
Molded bakelite plug-in mounting. 160-80--40, "" 0.2%, 
X-$3.25. Low Drift $4.25. Unconditionally guaranteed. C.O.D. 
if desired. Pt·ernium Crystals, Box 2250. Kansas City, Mo. 
TELEPLEXES, Instructographs, Omnigraphs. Bought, sold, 
traded. Ryan Radio Co., Monroe City, Mo. 
QSL'S-200 two colors $1. W8LQM, 942 Linwood Avenue, 
Columbus, Ohio. 
EIDSON "T9" dependable X cut 40 meter crystals: high ac­
tivity-ground to resIBt fracture. Very close frequency supplied 
$1.50 postpaid. Fully guaranteed. Eidson 40 meter ceramic 
plug-in holders $1.10 postpaid. C.(:).D. orders OK. Eidson's, 
Temple, Tex. 
QSL'S-Special introductory offer. Radio Headquarters, 1''t. 
Wayne, Indiana. 
QSL'S-$1. hundred. Finest obtainable. Attractive. 2 colors, 
quality stocks, inks. Samples. (stamp) W8NOS. 
TRANSFORMErn:s. new. guaranteed, Hi!et, 2}i kw, 150 16:: 
$35. Write for details. Leitch Park Drive, Weet Orange, N. J. 
EIDSON'S 40 meter crystals UBualhr within 5-kc, $1.50. 
Efficient ceramic holder, $1.10 postpaid. W2GWS, 8834 209th 
Street;Q)leens Village, N. Y. 
TIME payments. W8ANT. 
USED receivers. WSANT. 
iiSED tank condensers. W8ANT. 
USED filter condensen. W8ANT. 
USED transformer•. W8ANT. 
NEW 866A's-$1.85. W8ANT. 
NEW Bretinr;, Hallicrnftera, Nation":!: RME and Sargent re­
ceivera. Trade in your old set. W8ANT. 
ALL lines of new and used equipment. Gash or time payments. 
Parts bought, sold, and exchanged. Write to Southern Ohio's 
only amateur owned amateur business. Jos. N. Davies, W8ANT, 
2767 North Bend Road, Mt. Airy, Station A, Cincinnati, Ohio. 
QSL'S, oamples; Lapco, 344 W. 39th St., Indianapolis. 

J<JO-1 Cable de•igned by Graham Write. WSDT. 

TRANSMITTERS constructed. Superior workmanship. Give 
full particulars. Sell 25-watter complete, $20. Sylvania, Isolan­
tite based, T-210'a, $1.75 prepaid. Howard Radio, 5526 Lake 
Street, Chicago. 

CRYSTALS--Unmounted 1.7, 3.5, 'i megacycle amateur band 
crystals. Your approximate frequency, X cut $1.50; low drift 
cut, $2.50. Holders, $1. Calibration accuracy 99.99%. Postage 
pr<1pa.id. Southwest Piezo Service, Box 792, Abilene, Texas. 
BEST cash offer takes RCA ACR 175 complete. W6CAW. 
C'RYSTALS: X's 80-$1 40-$1.35; AT's 160-80-$1.50. 
V's 40-$1.60. Guarante;;J perfect. Holders, 901!. c.o.d.'s ac­
cepted. Star Cr;'Btal Co., 1324 Georgia, Kansas City, Kansas. 

RCA $200 Type 4Al Condenser Microphone, w,ed, $25. Special 
stand, $5 desk ty:i;e; $7.50, floor type. $30, 20 step, G. R. H-pad, 
200 ohms, $7.95. Used telegraph keys, 715t. Unused, cut "~res, 
Dongan transformer, cased, 550 v. 175 ma. half wave, 7 ½ v. fil., 
75,! each. Two for $1.25 make full wave. Hatry & Young, 
Hartford. 

RADIO ENGINEERING 
RCA Institutes offer an in.tensive course o.f Wa:h standard 
embracing all phases of Radio. Practical trainin& with 

modem equipment at New York and CWcago schools. 
Also specialized courses and Home Study Courses under 
"No obligation'" plan. 

Illustrated Catalog on request 

RCA INSTITUTES, INC. Dept. sT-36 
75 Varick St., New York 1154 Merchandise Mart, ChlcaAo 

Recogni.ud Standard in Radio 1 nstruction Since 1909 

Let the New 
Improved Automatic 

ROBOT 
RADIO KEV 

do your calling. 
Repeats calls or messages indefinitely I auto­
matJ.cally, by motor-driven P,ndless paper tap~. 
Length of tape unlimited. Greater speed and 
tlexibility; sends from ·2 to 70 words per minute.. 
Positive roller contacts. Practically noiseless. 
[nduction-type motor. New~ improved per­
forating device, easier to use; spacing of char-

$12·so 
fg,~;rsro!f:'~8 ~~0!~d }{t\ift!:~u~~-w~~ 
additional equipment needed. ' 

FULLY GUARANTEED 

Postpaid 
in U.S.A. 

Patent 
P~nding 

Gardiner-Levering Co. Haddon Helg..hts 
New Jersey, U.S. A. 

I WILL SHOW YOU 

RME-69& ................................... $118.80 
The new 1937 Bretlnll 14s................... 99.00 
Bretln11 12• . . . .. . • • • . • • . . .. . .. .. . .. • . . . . . . 93.00 
RCA ACR-175s ....•.••...................•• 119.50 
Hammarlund Super Proa ..........•...... : . 223.44 
Hallic1'aftera Sky Buddys.. . • • . . • . • . . • . . • . . . • 29..50 
Hallicrafters Sk.v Chiefs. . . . . . . . . . . . . . . . . . . . 44.50 
Hallicraftera 1937 Super Skyrldera. . . . . . . . . . 89.50 
HallicJ'aftera Ultra Skyridera. • . . • • . • • • • • • • . 99~0 

TRADE IN YOUR RECEIVER 
OR TRANSMITTER 

J am Jobber for all Collins, RCA, RME, Marine, 
Harvey transmitters. ~rrade in your transmitter. 
Buy on terms. 

Collins 32G. 45A. J0FXC. 600A, others. 
Harvey 60---X, 60-T, 200-R, UHX-35, other&. 
RME CT-100, 3R9, 5T5, otbers. 
RCA ACT-40 transmitters .................. $235.00 
RCA ACT-200 transmitters .•..... , ......... 475.00 

HENRY RADIO SHOP 
211-215 North Main Street BUTLER, MISSOURI 
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Your Nearest Dealer Is Your Best Friend 
Your nearest dealer is entitled to your patronage. You can trust him. He is equipped 
with a knowledge and understanding of amateur radio. He is your logical and safe 
source of advice and counsel on what equipment you should buy. His stock is complete. 
He can supply your needs without delay. His prices are fair and consistent with the 
high quality of the goods he carries. He is responsible to you and interested in you. 

Patronize the dealer nearest you-You can have confidence in him 

ALLENTOWN, PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 

Radio Electric Service Co. Cameradio Company 
1024 Hamilton Street 601-3 Grdnt Street 

Complete stocks trdnsmitUng equipment "Hom" Heodquorters for Pennsylvanio-Ohio-W. Virgin!• 

BALTIMORE, MARYLAND 
PHILADELPHIA,PENNSYLVANIA 

Radio Electric Service Co. 
3 N. Howard St. 

Everything for the amoteur Eugene G. Wile 

BUFFALO, NEW YORK 10 S. Tenth Street 

Dymac Radio Complete Stock of Ouality Merchandise 
216 E. Genesee Street 

Cl. 2080. National, RCA, Eimac, etc. Stdndard discounts. 

BUFFALO, NEW YORK PROVIDENCE, RHODE ISLAND 

Radio Equipment.Corp W. H. Edwards Co. 
326 Elm Street 32 Broadwdy 

WBGJ -·· Ham, service and sound equipment- WBBTS Notionol-Hommarlund-RCA-and other leaders 

MANCHESTER, NEW HAMPSHIRE 
PROVIDENCE, RHODE ISLAND 

Radio Service Lab. of N. H. Kraus & Company 

1187-1191 Elm Street-Tel. 218-W 89 Broadway 

Branches - Portland, Me. and Borre, Vt. 
Everything for the amateur and servicemon 

MONTREAL, CANADA ROCHESTER, NEW YORK 

Canadian Elec. Supply Co., Ltd. Radio Service Shop 
244 Clinton Avenue, North 285 Craig St., W. 

Ouolity ports and equipment for discriminating buyers Complete stock omoteur-BCL ports. Stondord discounts. WBNUC 

NEW YORK, N. Y. SYRACUSE,NEW YORK 

Gross Radio, Inc. Roy C. Stage, WBIGF 
51 Vesey Street Complete stock of standard Ham & BCL ports 

Fair dealings plus fair prices. Anything in radio Stando,rd Discounts. Free techniCdl service 

PHILADELPHIA, PENNSYLVANIA 
SPRINGFIELD, MASS. 

Consolidated Radio Corp. 
S. S. Kresge Company 

1540 Main Street 
612 Arch Street Standard discounts on standard lines. 

Hom receivers, Transmitting tubes, Collins transmitters, etc. Advisory service: W1JO, W1FOF 
I 

' PHIJ.ADELPHIA·, PENNSYLVANIA WHEELING, WEST VIRGINIA 

Radio Electric Service Co., Inc. Cameradio Company 
N. E. Cor. Seventh & Arch Sts. 30 Twelfth Street 
All notionally-advertised lines In stock Complete stock of amateur Equipment at standard discounti 
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You Are 
Protected 
When You Buy 
From QST 
Advertisers 

tI. "Advertising for QST is 

accepted only from firms 

who, in the publisher's 

opinion, are of established 

integrity and whose prod-­

ucts secure the approval of 

the technical staff of the 

An1erican Radio Relay 

League." 

Quoted from QST's advertising rate card. 

Every conceivable 
need of a radio ama­
teur can be supplied 
by the advertisers in 
QST. And you will 
know the product has 
the approval of the 
League's technical 
staff. 

For Your Cont1enience 

QST'S 
INDEX TO ADVERTISERS 
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New! L60 Beam Power (60 Watt) Modulator 
e 4 sta2es (1-6J7, 2-6C5, 2·-76, 2-6L6, 1-45, 1-83) 
e Push Pull second stage and driver for hia.h fidelity 
• Two channel, hia:h and low pin high impedance inputa 
• Built-in modulation transformer 
• Fixed bias 

~~s~ft1:rs1'~ili~p 6ro 'TI~ :a~t11i~~t~¥h!0g;rrlt~l:t~;;ac:i1~iri~ 
transformer will match R.F. loads of 5000. 8000. and 10,000 ohms. 
On special order we can supply this unit with output impedances of 
4. 8, 1-5. 500 ohms for general public address work. 
A two channel input permits full output with mixi11K from a crystal, 
ribbon or carbon mike. The tone control provided is used to attenuate 
voice 0r musk frequencies to suit the requirements of best modula­
tion, Chasais size: 19" x 11" x 4½". Weight SO lhs. Built-in extra 
heavy duty power supply. 

fuob~;'l~t:'.~. ~'.~. ~~~- -~~~. '.~ •• o.~r- _I~~."'.. 1_":": $4i.50 
Matched set of Sylvania tubes ........................ $5.50 

GROSS C C TRANSMITTER-OUTPUT 25-30 WATTS 
The "CW-25,. transmitter kit due to its low cost makes it possible for any one to own a modem crystal controlled station. A sche­
matic hook-up and parts layout sheet as well as tuning instructions are furnished, thus enabling the most inexperienced operator to 
wire and put the :set on the air, for real results. The "CW-25" is supplied with a shrivel finished sturdy metal chassis under which all 
parts are mounted, making the wiring and components dust-proof. A plug-in crystal holder is furnished with the kit. Only one mil­
liammeter is required for tuning the transmitter and each stage is provided with a jack for this purpose. The "CW-25" uses one '47 
~: j~sb~d~~~iilo°n1!i.1 ~~1!s7~~~~g~ doubler and two '46.'s in the amplifier stage, set of three coils supplied_ with kit for 20, 40, 80 

Complete kit, less tubes and crystal. ...••.•••..••••.••••. , ............................................. $14• 95 
r;:~J~~l~O ~l'~l!~ l~~ii~~~~~fe•t'!'l.\~~~e':!t~~:~~~1-~~ -~~~~~1.1.-:-: s11 

JOWaHModulator CW-60(Use1New Eimac 35T) 

Tubes used. 2-6J7. 3--605. 
2-6L6, 1-5Z3. Will 100% 
plate moduJate transmjt­
tens up to 60 watts input. 
Completely wired and 
tested, less tubes .. $l9.50 
Kit of Sylvania 
Tubea........... 5.50 

Crystal Control Trans­
mitter 

OUTPUT: 60-100 WA TIS 

r&lt!LJ!Jb KJM¥{1 
$i0.95 

POWER OUTPUT DEPENDS ON PLATE VOLTAGE USJ!.D 
TUBE LcNEUP: 47 crystal oscillator- 53 Buffer and Efmac 35r in 

output stage. 
POWER. SUPPLY REQUIREMENTS: Filament voltages :l.½ volts at 4 amps. 

•- 5 volts at 4 amps. 
PLATE VOLTAGES: 400 Volts at 100 MA and 500 to 1250 volta at 100 MA. 
COILS: One set of three coils are furnished with kit for operation on any 

one amateur band. Coils for 1.7; 3.5; 7; 14 MC may be purchased 
separately at $2. 7 5 per set. 

SIZE: Overall dimensions of the unit are Height 4½ inches, width 11 
inches. length 19 inches. 

P-60 DUAL POWER SUPPLY KIT for CW-60 Transmitter-with 
matching chassis $25.95. 

NEWI Single 685 (6 Watt Peak NEW! Push Pull 685 (20 Watt Peak 
Output) 
Amplifier 

Output) 
Amplifier 
• 3 high gain stages 
• Crystal mike input 

I b~ a~J:ne controls 
• 5 watt undistorted 

output 
• Tubes used 6J7-6C5-

6B5-5Z4 

• 3 hhth gain stages 
(last two in push pull) 

• Crystal or Ribbon 
mike input 

I i~}~ };:Jet~ne controls 
• Universal output (4-

8···15-500 ohms) 
• 15 w. undistorted out-put ' 

As a modulator for a low Complete kit of parts less tubes $16.95 
power transmitter or for Wired and tested in our lab., 1C6s 
2eneral P.A. work this am- tubes ...........•.... , . • . . 20. 70 

A versatile and Wa;h quality 
amplifier combining all the 
desirable features yet at a 
very reasonable price, is 
now offered for your use. 
High ~in, sufficient for full 
output from a low level crys­
tal mike with noiseless high 
fidelity output. Tube lineup: 

Complete kit of part., less 
tubea .. , . , •....... $8.50 
Wired and tested In 
our tab., less tubes .. 10.95 
Matched set of tubes 3.50 

plifier is unexcelled in iUJ Mat hed et of tubes 5 10 
~~:Ji:~i~tydri~e~ r~!8°11i~g .__c __ •-,..-_-_-_::-_-_-_-·_·:_·:_·:_·-·_-·_·:_·:_·:_:_:_·:_::; 

¥_,~~~r~~1~~~}0~!d~t~~g:l:h 0 !J;i~ 
1-6J7 Wgh i:tain input stage. 1-6('..5 driver, 1-6B5 power 
output ainplifier, 1-5Z4 rectifier, Fully fused for your 
protection. 

ity from either a ribbon or crystal mi~e. 
Tube lineup: 1-6J7 input stage. 2·-6)7 

~?;;~~1::!:SY:>r:;, i~g~~tt~ z-!;~j~~r with 

NEW! "THE STANDBY" (2 TO 2000 METERS) 3-TUBE A.C. AND D.C. RECEIVER 
TWs cxcellellt 2 to 2000 meter receiver is offered with full rcallza· 
tion of the present-day need of the amateur for a dependable 
"standby'" receiver which will cover practically all of the radio 
bands in use today. Super re2eneration. which is the most effi­
cient form of detection at these frequencies, is used from 2 to 15 
meters. By throwing a toggle switch, strajght regeneration and 

~!~~t~\~~f:!h:a~~e~t~~~ a~:~~
5
s~: g; 3:-iJ ;~~~~t~:J 

speaker volume is available from practically every station received. 

: 
lOO0to 1 tuning ratio • .':iuperregeneration below IS meters 
Instant change over from straight to super regeneration 

• Power supply incorporated 
• Individual antenna tuning for hia:h and low wave ranges 
• A;l!t~~.pr.:121~e:~~~~~te!~~~-:;.11 regenerative 

Complete kit of 
parts Iese coils~ 
tube.1,cab •.•• . $7.59 

2-5-10 meter colls 
(set of 3) .••..• .9!1 

9½ to 15 meter 
coil .•.•.•••••. . 39 

15-200 meter coils 
(setol 4) ••••.• .95 

200-310 meter coil .39 
310•550 meter coil .39 
550-1050 meter coil .60 
1000-2000 meter 

coil .•......•.. . 60 
Metal cabinet .•.. 1.50 
Kit of three tubes. Vl0 
Wired and teated 

in our lab., add. :2.00 

WRITE IN FOR FREE NEW CATALOG ON HAM AND P.A. EQUIPMENT 

.20% Df.POsrr WITH ALL C. 0. D. ORDERS Rf.MIT BY M. 0. INCLUDE POSTAGE Cable Address: GROSS/NC 

GROSS RADIO, INC., 51 VESEY STREET, NEW YORK CITY 
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UTC Linear Standard Audio Transformers are 

112 

J;lrecise measurements of high quality audio trans­
tormers in the net price range of $8 to $25 show: 

=i- ----·-·•-•"·-···---·-·-·•-'" .,-·•·····''""'-··-·· --~-------competitive charac:terishcs 
' Besl Y,0010•\ 

U'l'C LS 10 unit tound ol anY high 
\59_.netl ·•" - ~S'2~ __ ,netl t~del~ty,. units 

• LIN£ TO GRID TRANSf0RM£11 

i Measured deviation between 
' 30 and 1000 cycles 

Measured deviation between 
1000 and 10,000 cycles 

Measured deviation between 
1000 and 15,000 cycles 

Measured deviation between 

l.ODB 
l.5DB 1 3 DB_ 

l.2 DB 

2.8DB .. -,.-•-•··~·-"·"'~-

2.5DB ,,,_..,,_---

1000 and 20,000 cycles 1.2 DB 
DB iise a\ iesonance (Approx. measure oi phase shift) 0 DB 2.8 DB _2.8 DB --
Hum at maximum position. -·ToB 4 DB 42 DB 
Hum at r11inunuro pc,sition . ., . QJ)J3·_. ~-:~ I)J3_ .. 10)~13~,__=:. 

.,, ~<>_:;:;;::·::~;,,;:::::---~ - ======t• Critical organizations, that check claims, buy UTC Linear 
Standard audios 

• UTC ~ ... JJJ:luJ.Jta_ follo.w 
FREQUENCY RANGE 
Claims for wide frequency response are co=on today. UTC is the only organization that 
GUARANTEES its frequency response and it specifies the widest range of all: 30 to 20,000 
CYCLES ± l DB. 

PHASE SHIFT 
Low distributed =pacity is of paramount importance in audio components. The exclusive 
UTC winding method costs more but assures lowest possible capacity ... makes 20,000 
cycle response possible ... and assures negligible phase shift. 

HUM PICKUP 
Most manufacturers have already adopted some form of humbucking coil structure and 
cast ferrous case. Both of these developments were pioneered by the UTC engineering 
staff. But UTC's hum balanced cm! structure is desig"ed for POSITIVE SELF BALANCE 
and the UTC cast alloy has FIVE TIMES THE PERMEABILITY OF ORDINARY CAST IRON. 

TRI-ALLOY MAGNETIC FILTER 
In addition to their normal shielding, UTC low level input transformers now incorporate 
TRI-ALLOY MAGNETIC FILTERING, a new method of shielding which reduces. hum pickup 
tremendously. This MAGNETIC FILTER was developed after a thorough analysis of hum 
reduction methods. Rotation in one plane was found of practically no value. Orientation 
in two planes, while much better, makes necessary unusual and unworkmanlike mount­
ing and loses most of its effect if the field plane is altered or if stray flux from surround­
ing equipment is encountered (frequent in remote pickul' equipment). The MAGNETIC 
FILTER makes possible a transformer which in its worst pickup position has a hum level 
far lower than any other transformer in its best position. The nearest available trans­
former on the market under $25 shows 17 DB greater hum than the UTC LS-10. This UTC 
advancement in shielding is the greatest forward step in ten years. 
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WHEN BUILDING or remodeling your 

...,.. transmitter, remember there is no sub­

stitute for National Radio Products, either in quality 

or price. Genuine National parts will insure better 

performance of the old rig and peak operating effi­

ciency of the new. 

An example of the well-balanced compact design 

that may be achieved with National transmitter parts 

is shown above. A highly efficient multi-band trans­

mitter built around the recent RK-36s. Further details 

of this application of National Products is on Page 

53 of this issue, and a complete description of all 

parts may be found in our new catalog, available at 

your nearest dealer or by mail diret;t from us. ..._, 



The RCA-956 Super­
Control R- F Pentode, 
'a new addition to the 

Acorn Family 
The RCA-95_6 marks another advance 
in the art of ultra-high frequency com­
munication. The super-control feature 
( remote cut-off characteristic) provides 
an easy means for controlling the gain -
in r-f stages and permits a reduction 
'in cross modulation. 

The 956 with its companion tubes, 
the 954 and 955, provides a complete 
ifamily of Acorn receiving types for the 
/ultra-high frequencies. 

AMATEUR'S NET PRICES 
RCA-954 - $5.80 
RCA-955 
RCA-956 

3.75 
5.80 

'The RCA-956 is available for imme­
diate delivery. lFor technical data, see 
your supplier or write to us. 

Listen to "The Magic Key" et•ery Sunday, 
2 to 3 p. ,n,, E. S. T .. on NBC Blue Netll'ork 

IMPORTANT NEWS 
Prices reduced on three popular RCA rectifier i:yp 

TYPE OLD PRICE NEW PRICE RCA 

RCA-866 $ 2.25 $ 1.75 e=~r 866 
RCA 

RCA-872 16.50 14.00 ~ 872 
RCA-872-A 18.50 16.50 ~ RCA 

872 

Increased volume has made possible these substantial reductions. Take 1 

vantage of these new low prtce-s (Jn these three famous RCA rectifi~ typ 
High-voltage power supply costs are now materially lower. ·Your· SUpp] 
can take care of you.t requirements immediately. 


	3611001
	3611002
	3611003
	3611004
	3611005
	3611006
	3611007
	3611008
	3611009
	3611010
	3611011
	3611012
	3611013
	3611014
	3611015
	3611016
	3611017
	3611018
	3611019
	3611020
	3611021
	3611022
	3611023
	3611024
	3611025
	3611026
	3611027
	3611028
	3611029
	3611030
	3611031
	3611032
	3611033
	3611034
	3611035
	3611036
	3611037
	3611038
	3611039
	3611040
	3611041
	3611042
	3611043
	3611044
	3611045
	3611046
	3611047
	3611048
	3611049
	3611050
	3611051
	3611052
	3611053
	3611054
	3611055
	3611056
	3611057
	3611058
	3611059
	3611060
	3611061
	3611062
	3611063
	3611064
	3611065
	3611066
	3611067
	3611068
	3611069
	3611070
	3611071
	3611072
	3611073
	3611074
	3611075
	3611076
	3611077
	3611078
	3611079
	3611080
	3611081
	3611082
	3611083
	3611084
	3611085
	3611086
	3611087
	3611088
	3611089
	3611090
	3611091
	3611092
	3611093
	3611094
	3611095
	3611096
	3611097
	3611098
	3611099
	3611100
	3611101
	3611102
	3611103
	3611104
	3611105
	3611106
	3611107
	3611108
	3611109
	3611110
	3611111
	3611112
	3611113
	3611114
	3611115
	3611116

