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This transmitter, one of Collins popular 32 Series is a compact, low
power unit entirely self-contained.

Any four frequencies in the range from 1.5 me. to 15 mec. may be
selected instantly. A single dial selects frequency and provides for
connecting individual antennas for each frequency, or a single antenna
may be used for a group of frequencies. Either balanced two-wire or
grounded antennas may be used.

Mechanical details and panel controls have been greatly simplified.
Construction is neat and very rugged. All parts are readily accessible
for maintenance and inspection. The power output is 40 to 50 watts
telephone and telegraph.




2 NEW Hallicrafters Receivers

the DY [BWIDID Y and the
CERIANMIPION

THE SKY BUDDY

A PRACTICAL, QUALITY BUILT @5 Tubes @ Complete Coverage
COMMUNICATIONS RECEIVER O ken Co Phone Jace @ Send Re-
& Speaker @ Phone Jack @ Send-Re-
AT A NEw Low PRICE ceive Switch @ A V C Switch @3
Bands @ Separate Band Spread Dlal:
Only an organization with the facilities, experience and @ Beat Frequency Oscillator @ Pitc
resources of the Hallicrafters could build a practical com- Control @ IE“'"’ adapted for Bat-
munications receiver to sell at this low price. tery operation.
‘The 1938 SKY BUDDY is an amateur’s receiver in every '
respect, covering everything on the air from 18.5 MC to AMATEUR'S NET PRICE
545 KC, including the 20, 40, 80 and 160 meter amateur
bands, with a degree of sensitivity and selectivity usually
found only on communications receivers selling at many
tirmes its modest price. It’s an AC set, of conventional b
Power Transformer construction. All the components of including speaker
the SKY BUDDY are only of the finest, and it has all the and tubes

basic controls required for amateur communications, in-
cluding built-in speaker — there is nothing else to buy.
The separate Band Spread is better than the A.R.R.L.

Handbook recommendations for band spread against scale
calibration on all the amateur bands.

Any experienced amateur will be delighted at its fine per-
formance — it has all the painstaking careful engineering,
the thorough workmanship found in all Hallicrafter
receivers. See the New 1938 SKY BUDDY at your Halli-
crafters dealer today.

the hallicralters inc.

2611 Indiana Ave., Chicago, U.S.A. ¢ Cable Address: “HALLICRAFT,” Chicago
‘'WORLD’'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS RECEIVERS"
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THE

SRY CHANMPION

There has always been a need for a real communications receiver
at this lower price range. The Hallicrafters have recognized that
need and have endeavored to fill it in the past. The SKY CHAM-
PION is their most highly successful effort in this direction, for, at
no time previously, has the amateur with a limited purse, been
offered so much for so little.

The SKY CHAMPION is an 8 Tube, A.C. Receiver with Pre-Selec-
tion, 4 Band complete coverage from 44 MC to 545 KC (6.8 meters
to the top of the B. C. Band), and Built-In Speaker, a COMPLETE
communications receiver in every respect. Its sensitivity and
selectivity are that of much higher priced receivers; it has every
essential control for amateur reception and a Band Spread better
than A.R.R.L. Handbook recommendations.

The SKY CHAMPION has had the same careful design and atten-
tion to detail that are found on the better Hallicrafters receivers,
its components are of the finest, the workmanship of the best —
it’s a true Hallicrafters receiver, worthy of a place in the Halli-
crafters Line. Your Hallicrafters dealer has it. See it there or write

for complete specifications.

Amateurs’ Net Price
Complete with Speaker
and Tubes.

® 8 Tubes
® Complete Coverage 44 MC
to 545 KC

® For AC or Battery Opera-
tion

® 4 Bands

® Separate Band Spread
Dial

@ Individual Coils for each
Band

@ Beat Frequency Oscillator
® AVC Switch

® Tone Control

@ Sensitivity Control

A Champion Endorses
the SKY CHAMPION

Mr. I'. R. McErLroy, Famous World’s
Champion Code Operator, saya: *‘ Co
gratulations on the SKY CHAMPION!
It's got performance you can't get for
twice the price elsewhere!*®

the hallicrafters inc.

2611 Indiana Ave., Chicago, U.S. A. + Cable Address: ““HALLICRAFT,” Chicago
““WORLD’'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS RECEIVERS"

2 8ay You Baw It in QST — It Identifies You and Helps QST




OS]

devoted entirel)/ to

AMATEUR RADIO

PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN RADIO RELAY LEAGUE, INC, AT
WEST HARTFORD, CONN., U. S. A.; OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

Volume XXII
Number 5
*

Kenneth B. Warner, General
Manager of A.R.R.L. Publica-
tions: Ross A. Hull, Editor; James
J. Lamb, Technical FEditor;
George Grammer, Assistant Tech-
nical Edstor; Clark C. Rodimon,
Managing Editor; David H.
Houghton, Circrlation Manager;
Ralph T. Beaudin, Assistant Cir-
calation 'Manager: F. Cheyney
Beekley, Advertising Manager;
Charles Brunelle, .issistant Ad-
vertising Manager.

' Editorial and
Advertising Offices

38 La Salle Road
West Hartford, Connecticut

Subscription rate in United \Lates
and Possessions and (Canada, $2.8

per year, postpaid; all other mun-
tries, $3.0U per year, postpaid. Single
copies, 25 cents. Foreign remittances
should be by international postal or
express money order or bank draft
negotiable in the U. S, and for an
equivalent amount in U. S. funds.

Entered ag second-class matter May
29, 1919, at the post office at Hart-
ford, Lonm‘ct!cut under the Act of
Marrh 1879. Accept.ance for mail-
ing at spcua.l rate of postage pro-
vided for in section 1103, Act of
October 3, 1917, authorized Septem-
her 9, 1922 Additional entry at
Loncord . H., authorized Febru-
ary 2 29, “under the Act of
bebruarv 28, 1925.

Additional second-class entries to
cover sectional editions authorized
March 20, 1935. Copyrght 1938 by
the American Radio Relay League,
Inc, Title regxstered at United States
Patent Office,

The (vntents

Editorial . . . . . . . . . . . 0 ¢ & o 7
Highlights of 1938 DX Contest Byron Goodman, WI1JPE 8
Applying Band-Pass Couplers to Amateur Transmitters
Clinton B. DeSoto 12
Simple Directional Arrays Using Half-Wave Elements
Nick C. Stavrou, W2DFN 17
New ldeas in Rotatable Antenna Construction )

L. H. Whitney, WIEER and G, W. Whitney, W1JYQ 20
What the League Is Doing . . . . . . . . . . 22
Intra-Band Quick Frequency Change for Transmitters

Byron Goodman, W1JPE 23
Vacuum-Type Fixed Condensers for Transmitter Tank
Circuits . . . . .+ .+ + « + « « o« « « . 26
A 5-, 10- and 20-Meter Converter
T. M. Ferrill, Jr., W5C]B-1 27
A Self-Contained Speech Amplifier, Monitor and Control
Unit . . . . . Howard C. Lawrence, W2IUP 30
Kansas State Convention . . . . . . . . . . 32
More New Tubes. . . . . RK-56, 657, 6W7G, 6J8G 32
A Desk-Type Push-Button Frequency-Control Unit
Clark C. Rodimon, WISZ 33
A Portable-Mobile Crystal-Controlled U.H.F. Transmitter
Louis R, Padberg, WOFPA 37
The Construction of Television Receivers
Marshall P. Wilder, W2KJL 39
A Simplified Exciter Circuit. Carl C. Drumeller, WOEHC 42
Improved Thermo-Ammeter Construction to Increase
Accuracy on Ultra-High Frequencies . John H. Miller 44
New England Division Convention . . . . 45
Hudson Division Convention . . . . . . . . . 45
Atlantic Division Convention . . . . . . . . . 45
Eighth A.R.R.L. $.S. Contest . . .E.L. Battey, WIUE 46
A.AR.S. Activities . . . . . . . . . . . . 51
How Would YouDo ft?. . . . . . . . . . . 52
Hints and Kinks for the Experimenter . . . . . . 54
SilentKeys. . . . . . . .« « « +« . .+« .« . 56
LARU.News. . . . . . . .« « . .« « . 57
Operating News . . . . . . . . . . . 59
Correspondence Department . . . . . . . 67
Book Review . . . . . . . . . .« . . . .102
Standard Frequency Transmissions . . . . . . . 102
Hamads . . . . . . . . . . .« « « . . 123

QST’s Index of Advertisers. « « « « o« o o o o126



Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League's field organization ate made by the proper 8.C.M., elected by members in each Section
listed. Mail your S.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in ‘phone and traffic. He is interested, whether you are an A.R.R.L. member
or get your Q57" at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.

ATLANTIC DIVISION

‘Hastern Pennsylvania W3QP John Buck Morgan Blue Bell
Maryiand-Delaware-District N .
uf Colnmbia W3BAK FEdgar L. Hudson Laurel, Delaware
Southern New Jersey W3BEL W. W. Filson 247 K. Atlantic Ave. Audubon
Western New York WECSE Ed Preston 10 Lincoin Ave, Tully
Western Fennsylvania W8BOFO Kendall Speer, Jr. Lowber
CENTRAL DIVISION
Illinois 'W9K<J,Y L. John Huntoon 327 Brandon Ave, (ilen Ellyn
indiana W92_ > Noble Burkhart . 4, Box 1 Indianapolis
Kentucky ¥ WIARU Darrell A, Downard Louigville
Michigan WS8DPE Harold C. Bird Pontiac
Ohio WSAQ E. H. Gibbs Wadsworth
Wiscongin wouITr Aldrich C. Krones 3288 S, Illinois Ave. Milwaukee
DAKOTA DIVISION
North Dakota WOIRZA Krnest Bloch Box 202 hompson
South Dakota WISEB Andrew J. Kjar 221 West i’rospect Ave. re
Northern Minnesota WoIGZ Edwin L. Wicklund R.E.D, sington
Southern Minnesota WODCM Webster F', Soules 3549 36th Ave,, So. Minneapolis
DELTA DIVISION
Arkansas \WSABI H., E. Velte 4415 West 12th St. Little Rock
Louisiana WSDKR Kugene H. Treadaway 2749 Myrtle St. New COrleans
Mississippi * WSGHF Robert E. Barr Lucedale
‘Tennessee W4DEP B. ;. Lowrey Smith 673 Hillcrest St. Memphis
HUDSON DIVISION
Eastern New York W2LU Robert £, Haight 511 South Holmes St. Scotia
N. Y. C. & Long Island W2AZV E. L. Baunach 102 Central Ave. Massapequa, L. I.
Northern New Jersey W2GMN Fred C. Read 1014 North Ave. Elizabeth
MIDWEST DIVISION
owa * WYLEZ Phil D. Boardman 325 Kirkwood Blvd, Davenport
Kansas wopn Harry E. JLexier 304 Miami St. iawatha
Missouri WoOUD Miss Letha Allendorf 1015 W, 3rd St. Joplin
Nebraska WIFAM Samuel ., Wallace Cireen St. Clarks
NEW ENGLAND DIVISION
Connecticut 1C Frederick Ells, Jr. 19 Merrill Rd. Norwalk
Maine WIFB Winfield A, Ramasdell 1188 Washington Ave. . Portland
Eastern Massachusetts WITW Sam Gross Pleasant St. Marshtield Hills
Western Massachusetts WITA William J. Barrett 239 Columbia St, dams
New Hampshire WI1BFT Carl B. Evans %0 No. State St. Concord
Rhode Island W1HR Clayton C, Gordon 192 Washington Ave, Providence
Vermont WIGNF Alvin H. Battison 1 Central St. Windsor
NORTHWESTERN DIVISION
Alaska KTEN Leo E. Osterman Customhouse Wrangell
idaho WIEMT Carl Eichelberger Route 2 Kuna
Montana ‘W7FL G ood house Holter Dam Wolt Creek
Oiregon® ‘WIFNO . R, MacManiman 1545 N. E. 48th Ave. Portland
Washington WIW obert H. Votaw Route 1, Box 398 Vancouver
PACIFIC DIVISION
Hawaii * WoOQFE Harold C. Smith P. O, Box 150 Honolulu
Nevada woBIC Edward W, Heim SU9 Claremont St., Reno
Santa Clara Valley WoFBW Elbert Amarantes 454 Washington St. San Jose
v W6)TV Harold ], Burchfield 2240 106th Ave. Oakland
65G Alan D, Whittaker, Jr. 79 Elinor Ave. Mill Valley
6GZY J. L. C. Buckenham 2031-24th St. Sacramento
KAIGR George 1,. Rickard Box 849 { ila
San Joaquin Valley WGOLPE Angelo V, Astone 729 Safford Fresno
ROANOKE DIVISION
North Carolina W40G H. S. Carter . Q, Box 111 Winston-Salem
South Carolina W4BOE Ted Ferguson 1213 College St. Columbia
Virginia W3UVA Charies M. Watfi, Ir. 2014 Monument Ave. Richmond
West Virginia W8HD C. S. Hoffmann, Jr. 47 Lynwood Ave. Wheeling
ROCKY MOUNTAIN DIVISION
(lolorado WOFA (+len (Glasscock 2164 So. Corona St. Denver
iJtah-Wyoming W7COH ‘Townsend J. Rigby Midwest, Wyoming
SOUTHEASTERN DIVISION
Alabama W4DGS James ¥, Thompsoun 102 Narrow Lane Rd. Montgomery
Kastern Florida W4DVO . “onnol. 719 So. Willow Ave. ‘Tampa
Western Florida W4BSJ Elis R. Curry Box 425 Madison
Georgia-Cuba-isle-of-Pines- .
Porto Rico-Virgin Islands *W4PM Charles W. Davis 2136 N. E. Boulevard Dr. Atlanta, Ga.
SOUTHWESTERN DIVISION
Los Angeles W6GXM Don M, Draper 4421 West 63 St. L.os Angelea
Arizona WOKFC Victor (¢, Clark 747 K, Polk St. Phoenix
San Diego W6JRM Howard K. Breedlove R, 2, Box 636 Han Diego
WEST GULF DIVISION
Northern Texas WSDXA Lee Hughes 125 N. Main St. Childress
Oklahoma WSCEZ Carter [.. Simpson 2010 So. 4th St. Ponca City
Southern 'T'exas SBH Dave H. Calk 6726 Ave.Q Houston
New Mexico WSCGJ Joseph M. Eldodt Chamita
MARITIME DIVISION
Maritime VE1DQ A. M. Crowell 69 Dublia St, Halifax, N. S.
ONTARIO DIVISION
Qntario VE3SG Fred H. B. Saxon 302 Lee Ave, ‘Toronto, Ont.
QUEBEC DIVISION
(Juebec VE2EE Stan Comach 780 Brault Ave. Verdun, P. Q.
VANALTA DIVISION
Alberta X VE4GE C. $. Jamieson 381 W. Riverside Drive  Drumbheller, Alta.
British Columbia VESHP J. Hepburn, Jr. 335 Foul Bay Road Victoria
PRAIRIE DIVISION
Manitoba VE4BG A. J. R. Simpson 035 Garfield St. Winnipeg
Saskatchewan VE4EL Wilfred Skaife 2040 McTavish St.

Regina

* Officials appointed to act until the membership of the Section choose permanent S.C.M.’s by nomination and election.




0.1
F
'£ FIAAR AN M i)_ )
o T1 E ©
o
S s &
Q £ b
i 100,000 |..» L
; b OHMS 3
500,000 5"0.0°°§ 0
50000 TV 10MFD.

4 MFD.

50,000 OHMS
—— 5000

tad OHM
o T ewel T O

+350V.

+400V.

Kandid Ken-O-”Ta;Ik, No. 6

e HIGH QUALITY AUDIO SYSTEMS e

ONTINUING our discussion of the thirty watt modulator at W2 , we see that our amateur
*‘chief engineer'' has decided to use a conventional circuit. This is shown above.

The only thing which deserves special attention is the duo-triode phase inverter tube. This
is a type which is constructed with two separate cathodes. The amplification factor is relatively
high (38), making it possible to obtain sufficient gain to work out of a crystal microphone, with
only two voltage amplifier stages.

Simplicity is the first characteristic of this circuit to catch the eye. The input stage consists of
a pentode, resistance coupled. The second stage is a standard phase inverter. This stage drives
the output tubes. Here we have an amplifier with about 100 D.B. gain, capable of delivering 30
watts, using only four tubes. All the circuits are of the “‘tried and proven'' type. There is nothing
new or tricky, but yet, the result is a better than average example of the possibilities of the
compact and efficient amplifier design possible, using tubes now available.

in this amplifier, careful attention was given to the placement of parts and shielding. The
result is absolute stability, and a hum level which leaves nothing to be desired. The chief source
of hum is the heater of the 6J7, and this is not found to be serious when the center tap of the
filament is grounded. )

The values of grid and plate resistors chosen do not give the highest gain possible to obtain
from the tubes used. This was found to be unnecessary. The values were, however, chosen to
give a flat frequency response from 60 to 6000 cycles. Tests with an oscillator and oscilloscope
have proven the wisdom of this choice.

w2 plans to use his present modulator unit as a driver for a high power stage in the
future. In order to do this he says he will replace the 6L6G's with 6 A3's. The latter tubes will
deliver 10 watts when operated with self bias. This is ample for driving most any modulator
tubes. The 6 A3's are much more suitable, for this purpose, than the 6L6G's because of their
low plate resistance. Low plate resistance is essential in driver tubes to insure good audio voltage
regulation at the grids of the class B stage.

The first circuit contemplated for this modulator used a 57 resistance coupled to a 56 — the
56 transformer coupled to a pair of 56's — the 56's transformer coupled to four 2A3's. The
saving achieved consisted of the elimination of four tubes, two transformers, and a reduction of
power consumption. The cost of the amplifier constructed was but little over one half of the one
originally planned on.

ADVERTISEMENT
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THE major trend in amateur radio during the
past decade seems to have been toward an
increasing maturity. Whether or not that’s a
desirable thing offers room for considerable de-
bate. Here are the facts:

In 1926 the average age of the licensed amateur
membership of A.R.R.L. was about 22 years. In
1928 it was an estimated 23. In 1934 it was per-
haps 25. In mid-1937 it was about 27. To-day it is
an even 30.

This last figure is disclosed by the latest check-
up on the returns from the Perpetual Survey
questionnaire, which has for nearly a year been
sent to new and renewing members. Broken down
into component parts, we find that the Class A

licensees have an average age of 31.5, the Class B .

licensecs average 28, Class C are up to 30 again,
while the non-amateur members average 27 and
the foreign licensed membership peaks at 32.

Parenthetically, the percentages of Class A
and Class C members are somewhat dispropor-
tionate in terms of national averages, the propor-
tion of Class A members running about a third
higher than the national percentage of license
issuances while Class C is about 50 per cent less.
Class B proportions are about equal. The proba-
ble answer to this situation lies in economic
factors.

The obvious conclusion from this array of evi-
dence is that the growing complexity and cost of
amateur radio is slowly restricting its pursuit to
those of broader experience and training and
greater financial responsibility. The day of ama-
teur radio as the hobby of “attic experimenters’
and “basement’ laboratorians, the art of lads of
high-school age or younger who dabble with it as a
diversion from Meccano or Erector sets or a Gil-
bert’s “hoy chemist’’ kit, is passing. Indeed, it is
already past.

Partial evidence of this, added to the rising
average age, is the increased minimum age. A few
years back we had licensed amateurs of 8 and 9
years of age; little Jean Hudson was only nine
when she got her ticket in 1933. Lads of 12 or 13
were veterans. To-day all that has changed. The
youngest licensed amateur of whom we know is
12, and in all the country there are only a handful
under 15.

In the cditorial in September 1937 QST,
K.B.W. pointed out that there existed two peaks
in amateur age groups, one denoting the apex of
youthful enthusiasm, the other the return to the

air after the young man had established himself
in the world. The first peak centered between 17
and 21, the second betwecen 28 and 33. We have
become accustomed to referring to these as the
20-30 peaks. But our more recent figures tend to
shift those points: the first now runs 19-24, with
a maximum at 21. The second covers 29-35, with
a maximum at 32. Furthermore, there is now an
intermediate peak at 27 that overshadows the
one at 21.

So it can be seen that from every vantage point
for analysis the pattern moves up the age scale.
Obviously, there must be underlying causes for
this state of affairs, and it does not do merely to
say that amateurs are growing older. The per-
centage of turn-over in amateur ranks has not
lessened appreciably. The average tenure of
license on the part of our membership runs be-
tween 6 and 7 now, close to what 1t was in the last
check-up. The peak in the years’ licensed curve
oceurs at about 3 years in both cases.

Nor is all of the answer to be found in increas-
ing technical complexity or in the higher cost of
station equipment. True, our elaborate receivers
and multi-stage transmitters are monstrosities
beside the 1-, 2- and 3-stage rigs of a decade ago.
But there has been some simplification in recent
times; and beyond that, better understanding of
circuit behavior reduced to elementary rules of
thumb; and above all there is the availability of
detailed technical literature on a scale undreamt
of a few years back. So far as cost is concerned,
the minimum initial cost of an adequate station is
lower by half now than it was ten or even five
years ago. In 1926 a 100-watt rig with a 210 took
most of a couple of weeks' wages for Mr. Average
American; now he can run 100 watts to a pair of
6L6’s for less than the cost of a suit of clothes.
Perhaps the youngsters of to-day are wiser than
we were; perhaps they prefer the suit of clothes.

But this is a subject that leads to endless
speculation, and this page is not endless. What-
ever the causes, the facts are these: Amateur
radio is growing older, more mature. It has long
becn more than just a hobby for the youngsters;
it has now gotten well beyond their reach. 1t is
the pursuit of men of affairs, who, stabilized, in
their normal vocational activities, have found it
the ideal avocation. To-day, more than ever, the
character of its adherents lends the institution of
amateur radio character, prestige, and responsi-
bility. - -C. B. D.

May, 1938




Highlights of the 1938 DX Contest

New Records, Both Phone and C.W.—Greatest Interest Ever

By Byron Goodman,* WIJPE

around HQ for the past week or two.

Many hams have been sending in sheets
of paper with stacks of numbers and station calls
on them. We paid no attention to the first few,
but when they kept coming in we did a little
investigating. We found out
plenty.

It seems that there was a
DX Contest! Not just an
ordinary sissy contest where
fellows hang around and take
life easy, working stations
now and then as they please,
hut a toe-to-toe.slugfest, a
knock-down-and-drag-out af-
fair, the old “here a number,
there a number” that left the
weaklings gasping by the way-
side and the huskies wishing
they had eaten more spinach!
Yes sir, the 1938 contest ran
true to form in only one re-
spect: It was bigger and better
than any of the previous ones.

Saying that the DX Contest
was ‘“bigger and better” than
any previous one is getting to be a trite expres-
sion, but it is true nevertheless. This is the third
year that the Contest has been conducted under
the same rules, and yet the scores are even higher
than the modified country-list could account for.

Q- VERY peculiar thing has been happening

“MATTY” REHM, W2HNY (L.) AND
“TOMMY” THOMAS, W2UK

So again it boils down to just one thing: There
are some mighty smart operators in these con-
tests who recognize all of the problems and are
prepared to solve them.

Conditions were excellent during both the c.w.
and ’phone portions of the contest. Although not
very many rare countries
showed up in the c.w. section,
there was always more than
enough DX to go around, and
the striking thing about the
'phone portion was that many
of the DX stations that have
never been known to operate
on voice showed up with
‘phone signals for the first
time. As a matter of fact,
there were a number of coun-
tries in the ’phone contest
that didn’t get in the c.w.
melée, much to the chagrin of
some of our more confirmed
brass-pounders. This was par-
ticularly true of the Central
American VP group and some
of the South American countries.

Last year antennas played
a large part in the contest. They did again this
year, of course, but another factor showed up,
an apparently harmless but actually horrible
little thing called an “ECQ.” Yes sir, the fre-
quency-swishing that went on was really some-

thing! But it worked well on 10 and 20,

o Ak

OPERATING POSITION AT W2UK

E.c. oscillator and crystal selector at the left makes a handy pipe
stand! All controls are at the fingertips for transmitter operation

und antenna selection.

and wonderfully on 40 and 80. In fact,
the smarties with the ECO’s in the
lower-frequency bands did quite a job
of raising their percentage of “calls
answered’’ by picking the right fre-
quencies on which to call. Of course this
isn’t the first year they’ve been used,
but they were more prevalent this year
than ever before.

The C.W. Contest

B‘OR the third consecutive time the
highest score was turned in by a DX
station, and for the second time in that
period by a young fellow named Juan
Loby y Lobo, of Mexico City, Mexico.
Just about everyone in the contest
guessed correctly that XE1A was none
other than old XE2N, and the reason
* Assistant Secretary, A.R.R.L.
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for the correct guesses was Y.
the excellent operating prac-
tice used, which is a splen-
did tribute to Mr. Lobo’s
skill. XE1A could only put
in 75 hours and 40 minutes
during the contest, so he
was only able to work 1419
stations for a score of
236,322! It figures out to
be something like 18.7
contacts per hour, which
means that you don’t
waste time wondering
whether or not you're get-
ting out when you work
them like that! XE2N
worked 5 stations on 160
meters, 113 on 80, 257 on
40, 533 on 20, and 491 on
10. The rig is compact,
band-switching, and runs
150 watts input to the
HF-100 final.

The second highest for-
cign score reported so far
is that of K4KD, who ran
up 131,895 points in 86
hours. Operating on four
bands, his best time was 22 contacts in one hour,
which is really batting ’em out. Theé rig is 100
watts to a 35T final.

Not many foreign scores have come in yet, but
some of the higher ones to date are: K4DTH,
109,466; CM2AD, 107,320; OK1BC, 100,000;
LU7AZ, 99,295; EI8B, 97,500; G6NF, 91,696;
GI6TK, 80,000 and OA4J, 60,044.

It may be that some of the Europeans worked
W6’s on 3.5 Mc. No QSO’s have been reported
yet, but EISB heard W6HK and was heard by
W6JBO on 80 meters.

Last year we thought we knew the

ating,

W2DC, SCOTIA, N. Y.

Transmitter (r.f. section) in the left rack with
805's in the final and power supplies and modu-
lator in the right rack. “Fritz” had all the oper-
wanted in the c.w. contest, however.
An NC-101-x with noise silencer was used.

Running second in mighty
fine style comes Fenton
Priest, W3EMM, who col-
lected 321 contacts in 70
different countries, a mul-
tiplier of 165, and a grand
total of 157,905 points.
W3EMM has a mighty
nice station down in Nor-
folk, Va., but, like all of
the high-scoring boys, it
was his operating that
placed him up among the
toppers.

And just to prove that
Virginia has more than one
good DX man, Clement
Goo On, W3EVT, runs
quite close to W3EMM
with 150,720 points, made
by working 325 stations
for a multiplier of 157.
W3EVT is a small Rocky
Point when it comes to
antennas, having one for
80, one for 40, 3 for 20 and
3 for 10, with the result
that he doesn’t miss very
much. The antennas range
from simple half-waves on 80 and 40 to ‘“flat-
top’’ and horizontal “H” types on 20 and 10.
And just to prove Norfolk, Va., has another DX
man, Dan Smith, W3CHE, rolled up 128,000
points.

“Roddy”’ of W1SZ, perennial threat in these
contests, ran up 137,000 points by working 281
stations for a multiplier of 163. The next highest
score we've heard of is from WY9ARL, John
Marshall out in Kansas City. Johnny is a con-
sistent DX-er whose work gets better every
year, and this time he made 135,020 points and

high-scorer among the W’s, and gave
him a big blast, only to have a topping
score come in too late for publication.
That may happen again this year, but it
will have to be a very, very dark horse.
It is a pleasure to introduce the first
two-time high scorer among the W’s:
Tommy Thomas, W2UK! Yep, Tommy
was high lust year and is practically
certain to repeat this year, with the
almost unbelievable score of 176,000
poinis! He ran up that score by working
practically everything on the 10-, 20-,
40- and 80-meter bands. Broken down,
it amounts to 329 contacts in 76 differ-
ent countries, with a total multiplier
of 179. Last year’s score seemed in-
credibly high, but this year's sky-
rocketed to unforeseen heights. Con-
gratulations, Tommy!

L&

WI1CND, AMHERST, MASS.

The large rig at the left ends up in a pair of H.F. 300’s—modulated
by another ]
modulated by a pair of the same. Electrical rotation of 10- and 20-
meter antennas is controlled from the operating position.

air. The smaller rig uses a pair of RK-38’s in the final
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WHERE W3EMM BLASTED
AWAY FOR 178 HOURS

worked 71 different coun-
tries, which reads like
swell work for his part of
the country. He had four-
band contacts with ON4ATU
and GI6TK as well as
many North American
stations.

These W3’s crop up ev-
erywhere. Next highest
score is from W3PC at
Port Republic, N. J., Clem

THIS EQUIPMENT SIGNS
W3EMM

Features of this station in-
clude two V-beams and a
rhombic over water that are
switchable from the operating
position; a pair of 250TH’s in
the final driven by a pair o£
100TH's, not to mention a racl
containing 20 crystals!| When on
’phone a pair of 805’s serve as
modulators.

actually worked two more countries than W2UK

did, but his score was down to 120,324 because he

didn’t work on 3.5 Mec. At that, he had 272 con-
" tacts and a multiplier of 148,

W6CXW also showed the boys that “light~
ning can strike twice.”” Last year Henry was
2nd U. 8. A. high scorer and this year ap-
parently leads the West Coast with a score of
118,000.

WITS, by working 252 stations with a mul-
tiplier of 143 in 60 countries, ended up with
108,110 points. W2DC, at Scotia, N. Y., came
through with 107,520 points, with W1TW right
behind with 100,110 points. The grapevine tells
us that W2JME has “over 104,000,”” but we can’t

W3EOZ, BRYN MAWR, PA.
. Three transmitters are used: 160- and 75.meter *phone
rig ends up with 4 852’s in p.p. parallel. The 20-meter

*phone uses a pair of T200’s and the 28-Mc. rig ends up
with T55’s.

give an accurate figure. The sec-
ond highest W6 we’ve heard of
is W6JBO and his 99,236 points,
swell work from there in view of
the fact that the Westerners
don't get the break on running
up multipliers on 80 meters.
Other good scores reported so far
are: W6HX, 94,635; W4AH,
90,500; WSLEC, 86,198; WOAEH,
85,140; W2BYP, 84,000; W4AJX,
83,500; W2CBO, 75,815; W3BES,
74,472; WSNJP, 72,540; W6CUY,
71,572; W2DSB, 71,000; W2CJM,
67,976, WIME, 65,670;
we6QD, 62,640; W4CBY,
60,216; WOILOJ, 58,644,
WSLUQ, 56,175; W1AVJ,
55,650; W6GCX, 54,400;
WIBFT, 52,700; W6AM,
51,670; WONNZ, 51,156;
WI1DZE, 50,796.

The >Phone Contest

ON'T ever make the

mistake of assuming
that there isn’t plenty of
smart operating going on
in the ’phone bands. Any
such ideas along those lines
that you might have had
will be quickly dispelled
when you take a look at
some of the ’phone scores.
We haven’'t had enough
time to be sure that we
have the high men in the
proper order, because there

10
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may be several more logs
that will modify the relative
standings, but the ones now
available look very good.

For a while it seemed as
though Bob Henry, WOARA,
was going to repeat last
vear’s performance and come
out on top, with his 82,000
points, but then W4CYU
popped in with the an-
nouncement that he had put
together enough contacts
to add up to 93,350. Then
we heard from W3IEMM!
Fenton Priest, all fresh
from the c.w. fracas, sailed
through with 97,092 points.
W3EMM contacted 371 sta-
tions with a multiplier of 87.
Fenton used three bands
and only operated 89 hours
and 3 minutes—a total of
178 hours and 53 minutes
for the two contests—no
wonder we haven't heard
W3EMM since the ’phone
battle!

W3EMM is another strong
hooster for directional an-
tennas and attributes to
them much of his success in
both sections of the contest

. He used a rhombic
and two “V”’ type antennas, all of modest dimen-
sions as long wire antennas run. The rhombic,

THE MODULATOR AND KILOWATT
TRANSMITTER OF W3PC, PORT RE-
PUBLIC, N. J.

_ Clem Giberson uses a pair of 852’s in the
final running at a kilowatt input. On ’phone
he modulates it with push-pull-parallel
242A’s in Class B. For antennas a 400 foot leg
diamond is used for Europe, 4 half-waves in
phase for Australia and Africa, and a rotary
28-Mc. beam with reflector and director. The
control wheel for the rotary can be seen under
the operating table. The receiver is a Comet
Pro with a two-stage preselector. Clem added
his 136th country in the contest.

however, was erected over a salt-water

river which might have helped to produce
the excellent results obtained. This antenna
is only 145 feet on each leg with side angles
of about 60 degrees and only 32 feet high
at high tide. It was directional toward the
northeast. The two ‘“V’’ antennas each had
legs of 175 feet at an average height of 45
feet. One was directional E-W and the
other in the NNW and SSE directions. Any
antenna could be selected for transmitting
or receiving by means of toggle switches

on the operating table.

W4CYU worked 360 stations in 55 dif-
ferent countries for a multiplier of 91 on
10 and 20 meters. Bob only used between
500 and 700 watts, but has four Vee beams
and an 8-element array that really laid
down signals. So it looks as though you
have to live on Long Island or down
South to have the ‘“world’s best radio ﬁ

location.”

WOIARA worked 341 stations for a multiplier
of 81. We have no accurate information on
W6GRL, but we believe he ran up 82,000 points
before the close of the contest with W4DHZ
doing the operating on ’phone.

Tommy Thomas caught
up on his sleep and let
W2HNY operate at W2UK
during the 'phone test, with
the result that W2UK has
69,000 points in the tonsil
marathon; 296 contacts in
54 countries, for a multiplier
of 78, did it.

We're ashamed of the W1
representation. Here this
fellow W1CND ran up 58,-
(00 points in only 40 hours
of operation, but wasn't able
to put in the time that would
have been necessary to run
up a bigger score and pos-
sibly bring the bacon into
the First District. CND is
the kind that works stuff
like FISAC, J, PK, VS6 and
such in a contest.

In the ’phone section,
W3PC scored 54,288, while
W4BYY down at Fargo,
Ga., made 54,242 points by
working 247 stations for a
multiplier of 70. Then comes
W4AH of Charlotte, N. C,,
with 51,800. W6ITH fol-
lows close behind with 51,-
240 points. Reg worked on

four bands, and worked KA1 ME on 3.9 Mc. and
K6CGK, K7PQ, and XE2HN on 1.8 Me.
W9ARL made 50,922 points in the 'phone test

cluding the

orizontal 7-Mc. doublet.

THE RIG AT WSLEC, DETROIT, MICH., IS DESIGNED FOR
QUICK BAND- AND FREQUENCY-CHANGE

The black box above the key houses a 47 crystal oscillator with
6 crystals and a 59 ECO that is used to drive the 47 when c.c.
isn’t used. A concentric line feeds the output of this unit to the
input of the first doubler. Coil switching is used throughout, in-
F-200 final amplifier stage which runs at a kilo-
watt input. WSLEC used three different antennas during the com-
etition, « vertical 28-Mc. doublet, a 14-Mc. rotary beam, and a

and other good scores include W8NJP, 49,296;
W4CDG, 48,868; W3EOZ, 46,860; WOYGC,
45,000; W4YC, 44,154; W1TW, 43,608; W2IUV,
39,324; W60OCH,

(Continued on page 84)

37,758, W3CHE, 36,000,

May, 1938




Applying Band-Pass Couplers to Amateur

Transmitters

A Continuous-Coverage Transmitter with 100 Watts Output on Four Bands

By Clinton B. DeSoto,* WI1CBD

is toward quick frequency- and band-

change methods. There’s no doubt of that.
Band-switching has become widely accepted in
the past two or three years; multiple crystal or
e.c.0. operation is standard, and we cven have
complicated structures with motor-driven ganged
tuning and similar claborate means designed to
short-circuit the tuning operation.

This transmitter is an attempt at providing
complete flexibility in the matter of frequency
choice. [n sum total, it cnables the selection of any
desired frequency in several amateur bands with
direct-reading accuracy of better than 0.1 per
cent or five spot frequencies with an error within
0.03 per cent. These changes are made with a
minimum of controls,
saving time and cffort.

Basically, the trans-
mitter consists of an op-
tional e.c.o. or crystal
oscillator, the output of
which drives an RK-47
125-watt beam-power
tube direct or through a
series of band-pass-cou-
pled RK-25 doublers.
The only controis that
must be manipulated in
changing frequency are
the e.c.o. grid tuning
condenser or crystal
switch and, for appreci-
able changes, the plate
tank or antenna circuit
{depending on the out-
put arrangement).

The principal feature
contributing to the sim-
plified handling of this
transmitter is the use of
band-pass coupling ele-

THE trend in transmitter design these days

der that band-pass-coupled circuits have not been
more generally used in amateur transmitters.
There are doubtless good reasons for this, apart
from the fact that relatively Jittle information on
practical applications has been made available.
For one thing, power is ulways precious, and the
loss of an appreciable amount in a band-pass cir-
cuit usually outweighs the inconvenience of
re-tuning when changing frequency.

With the current trend toward flexible quick-
frequency-change transmitters, however, band-
pass circuits become constantly more attractive.
Power in moderate quantitics has become so
cheap these days, too, what with the cconomical
high-performance tubes now available, that re-
duced efliciency is no longer very important.

The design of band-
pass couplers is & rela-
tively straight-forward
procedure. No elaborate
multi-section filters arc
required to cover the
amateur bands; ordinary
transformer-coupled
double-tuned circuits are
entirely adequate. In-
deed, the sole special re-
quircment of a band-pass
coupler of this type as
against ordinary induc-
tive coupling is that the
degree of coupling must
be closely controlled.

It is a basic element of
coupled circuit theory
that there is a single de-
gree of coupling for any
given coil combination
that will give the maxi-
mum transfer of energy
from primary to secon-
dary. This condition is

ments, requiring no re-
tuning within a given
amateur band.

DESIGNING BAND-PASS
COTUPLERS

It is a source of won-

* Agsistant Secretary,
A.R.R.L.

THE 100-WATT CONTINUOUS-FREQUENCY-
COVERAGE TRANSMITTER
‘The large tuning dial is direct-reading in frequency.
Along the top are separate output tank circuits for each

band (with separate links coming through the feed-
thru’s), the output tank band-switches being just below.
Pilot lights indicate the band and oscillator in use. The
lower row of switches provides exciter band-changing,
meter switching, crystal or e.c.o., frequency calibration
re-set vernier, and crystal switch. The anti-capacity
switch on the power panel has *phone, c.w. and tune-up
positions.

called critical coupling.
At this point the resist-
ance coupled into the
primary circuit at the
resonant frequency equals
the primary circuit re-
sistance, satisfying the
condition for maximum
power. In_this condition

12
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the primary resonance curve (r.f. current meas-
ured in the primary tank circuit—not d.c. plate
current dip) shows a double hump, the coupled
reactance serving to neutralize the primary re-
actance at frequencies slightly off resonance. At
critical coupling this serves only to broaden:the
over-all curve, but when the coupling is increased
still further the two humps or peaks spread and
become more pronounced as the coupled reac-
tance is matched farther down the primary
resonance curve. At the same time the secondary
curve also broadens, with two peaks located
symetrically about the resonant frequency at
about the same points as the primary peaks. Ow-
ing to the lower impedance of the secondary at
resonance, the secondary resonance curve does
not show peaks until the coupling is on the order
of 50 per cent greater than “critical.”

By taking advantage of these characteristics—-
double-peaked primary and broadened single-
peaked secondary curves—a curve of substan-
tially equal response over a wide range of fre-
quencies can be achieved. The degree of coupling
must be quite carefully controlled, however; criti-
cal coupling or less, as normally used in amateur
transmitters, results in a fairly sharp curve re-
quiring retuning every few kilocycles, while twice
critical coupling will give peaks 50 to 100 per cent
greater than the center response—not to mention

lowered transfer efficiency.
M
m——
) E
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-
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FIG. 1—BASIC FORMS OF BAND-PASS COUPLER
CIRCUITS

REAR VIEW OF THE BAND-PASS-COUPLED
TRANSMITTER
‘The electron-coupled oscillator is housed in the large
shield can, with the crystal oscillator at left and the band-
pass stages along the right. Pre-set crystal tank condensers

mounted on the rear panel are tuned with a screw-
driver, while the doubler gid currents are read through
jacks on the same panel. The high-voltage lead trailing
down at the right normally is conducted through a shield
to an external modulation transformer. Knobs on the
power chassis control oscillator voltage and a key-click
filter circuit.

Although it is possible to assemble band-pass
couplers by strictly experimental methods, the
two essential factors—coupling and effective Q—
are hard to compare simultaneously, and in the end
it will be found simpler to perform certain basic
computations which indicate the desired condi-
tions with reasonable accuracy. These theoretical
considerations can be summarized as follows:

It may be assumed that the essential elements
of a band-pass coupler are shown in the equivalent
circuit, Fig. 1-A. For practical purposes, Z, and
Z, can be considered quite separate tuned cir-
cuits, whose resonant frequency is the center of
the pass-band, while Z,, is a common coupling
impedance—either mutual inductance, or com-
mon capacity or inductance. Since, as has been
shown, the extent to which Z, is coupled into Z,
determines the separation of the double peaks,
Zn is the element whose value determines the
width of the pass-band.

The value of Z is customarily denoted by the
expression for coéfficient of coupling, k. A rough
approximation of the value of & required to pro-
duce a given pass-band can be secured from the
following simplified relationship:

May, 1938
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Width of pass-band _
Resonant frequency of tuned circuits

An ideal band-pass filter provides equal re-
sponse over the desired pass-band with sharp
cut-off on either side. This sharp cut-off is not as
essential for purposes of selectivity in transmit-
ters as in receivers, but it does improve the effi-
ciency of the coupler because the response within
the desired band is higher. The use of the mini-
mum required pass-band is therefore desirable.

The term ‘“‘width of pass-band” is an approxi-
mation with limits just outside the actual peaks
of the primary resonance curve. In practice the
curve usually is cxtremely broad with a single
peak, due to the effect of the secondary. The term
is merely an indication of the area over which
substantially uniform response may be expected.

The actual degree of uniformity of response is
controlled by the effective @ of the circuits in rela-
tion to the coéfficient of coupling. Although the
location of the peaks in the curve is substantially
independent of resistance in the circuit, the pro-
portionate response at the pcaks and in the center
is directly controlled by the resistance. Too low a
value of @ will have the cffect of permitting the
secondary to dominate, giving a rounded single
peak; the efficiency will be poor and the response
over the pass-band uneven. Too high an effective
@, on the other hand, raises only the peaks, again
resulting in unequal response. The ideal provides
for an over-all variation not greater than 10 or 20
per cent, with sharp drop-offs at the sides. With
proper design, this can be achieved with-a loss
such that the resonant voltage rise is about half
that obtained with critical coupling.

o m—————— -

Lo
Swy.z f-(’ osov.* imav’_
RIO

=

o o o
~600V. KEY

o
GND. +300V.

<
+500V. 6V,AL.

FIG. 2--CIRCUIT DIAGRAM OF THE CONSTANT-FREQUENCY-CHANGE TRANSMITTER

Li1—25 turns No. 14 tinned wire,
1.75' dia., 2.5’ long.

Lg—28 turns No. 20 d.s.c. wire, 1.5
dia., 1’ long.

Ls—3 turns No. 10 enamel, 2"’ dia.,
&' long (1-turn link).

L4—6 turns No. 14 enamel, 2.5"' dia.,
1.5 long (2-turn link).

Ls=12 turns No. 16 enamel, 2.5"
dia., 1.5 long (3-turn link).

Le—13 turns No. 16 enamel, 2.5''
dia., 1.6 long (4-turn link).

Cy—150-pufd. mam tunmg variable
1\;‘ ional TMC-150).
2—-350 fd.sene:paddmgvanable
ﬁ}‘anonal ME 350).
Cs——SOO-yy d. parallel padding va-

riable (Nationa EMG500).
C4—250-ppfd. 1000-volt mica.
Cs—.01-utd. 400-volt mica.
Ceg—0. 01-,; 'd. 600-volt (working) tu-
ular paper.
07—100 u ‘{d. 10004}01: mica.
Ca—1. 5-;;.}!‘ 600-volt (working) tu-
bular paper.

Cp—so-,‘pfd. mldget variable (Ham-
marlu C-50).
C10—0.002-pfd. 10004)01: mica.
C11—30-p4, midget mica trimmer
atwnal M-30).
C12—0.001-ufd. 2500-volt mica.
Cis—35-upfd. transmitting variable
(Cardwell MG-35-NS).
C14—200-, émf transmitting variable
ardwell MT-100-GD).
R1—50, 000»ohm L-watt carbon.
Rz—-25,000-ohm 25.watt wireound
semi-variable.
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The proper value of @ to satisfy this condition
is that which, with the degree of coupling speci-
fied, results in equal currents in the secondary at
the resonant frequency and at the primary peaks.
Terman has shown! that the value of  required
to realize this condition is about 50 per cent
greater than the @ required for critical coupling
(the value of & being constant). Therefore:

1.5
=%

The effective Q of the circuit depends primarily
upon the effect of the coupled load resistance.
Both the actual value of this resistance and the
degree of coupling participate in its effect. Since
the degree of coupling is set by the pass-band, the

1P, E. Terman, “Radio Engineering,” second edition,
page 88.

coupled load resistance must be varied to control
Q. In practice, this can be accomplished by as-
suming a set of probable power requirements (on
the basis of experience, tube charts, Handbook
information, etc.) and solving the following
equation:?

(0.8 ,0.7)2/0.7P
6.28 Q

L:::

where

L =inductance in xh
Ey =plate voltage

2 J. L. Reinartz, “How Much C?"" QST, March, 1937.
Although the accuracy of this simplified equation is limited
in the present application, the factors for efficiency and
operating angle being arbitrary values taken for average
Class-C amplifiers, the result is not sufficiently critical to
justify the complication of more elaborate expressions.

‘ gﬁn g

L
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® ||L |s
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™ L

CuE g

gRFCz

C o o
1SV, A.C. +600 V.

R3—100,000-0hm potentiometer.
R4—100,000-0hm l-watt carbon.
Rs—500-0hm 1-watt carbon.
Re—500-0hm l4-watt carbon.
R7—500-0hm 2-watt carbon.
Rs—20,000-0hm 1-4watt carbon.
Rg—1-megohm lawatt carbon.
R10—60,000-0hm 50-watt wirewound
semi-variable.
R11—10,000-0hm 1-watt carbon.
R12—1000-0hm 104watt wire-wound.
R13—10,000-0hm Y4-watt carbon.
R14—100-0hm V4-watt carbon.

R15—400-0hm 254watt wire-wound.

R16—60,000-0hm 25watt wirewound
semivariable.

T1—6.3~volt, 5-amp. filament trans-
former (Thordarson T-73F60).

‘T2—10-volt, 3.25-amp. filament trans-
former (Thordarson T-64F15).

RFC1—2.5-mh. r.f. choke (National
R-100 or Hammarlund CH-X)

RFC2—1-mh. transmitting r.f. choke
(National R-154U).

P—6-volt pilot light.

M;—100 ma.

M2—25 ma.

Swi—10-section  S-position band-
change switch (Centralab,
see text).

Swz—2-section __5-position  crystal
switch (Yaxley 1315).
Swz—4-section 2-position oscillator
switch (Yaxley 1312).
Swy—3-section  2-position ’phone-
c.w. switch (Federal).
Sws—S-posisbn band switch (Oh-

mite).

Swe—2-section 6-position meter switch
(Yaxley 3226-J).
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P =power input in watts

f=mid-band frequency in Mc.

Q) =effective @, as arrived at by previous
equation

The two significant values are now available—
the coéfficient of coupling and the inductance re-
quired to give the proper effective Q. The next
requirement is to translate the coupling coéffi-
cient into usable terms.

There are several ways of coupling the tuned
circuits in a band-pass filter, as shown in Fig. 1.
Each method may have advantages in specific
circumstances. The actual choice will depend on
the electrical and mechanical layout. The circuit
of Fig. 1-B is recommended for most applications
as the simplest to construct and adjust; it is the
type used in the transmitter being described.

Fig. 1-B relies on mutual inductance for cou-
pling. The value of this inductance required to
provide the necessary coupling is readily deter-
mined:

M=kLL

The calculation of the actual mutual induc-

tance of two coils is not quite as simple, but it can

be accomplished by the use of the following
formula when the two coils are nearly identical
and are coaxial but not concentrie, with “‘cold”
ends adjacent: ®

M=
a*nd/ D+15 D—1s
T )

EAVID+% +a2 V(ID—1*+a?
where

! ==length of one coil in inches
a=radius of one coil in inches
n=number of turns in one coil
D=distance between centers of coils in
inches, coaxially (I plus spacing)

The computation for Fig. 1-C is somewhat
eagier, although the result is more difficult to
achieve in practice. Here it is necessary only to
make the common inductance equivalent in

(Continued on page 110)

3 This is a simplified formula. The basic equations, cover-
ing coils of all shapes and characteristics, are given on pages
269-283 of Bureau of Standards Circular C74, ‘‘Radio
Instruments and Measurements."”
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FIG. 3—~POWER SUPPLY WIRING DIAGRAM

Li—Filter choke, 200-ma. 12-henry
(Thordarson T-16C25).
La—Input choke, 200-ma. 5-henry
(Thordarson T-67C49).
C1—1-ufd. 2000-volt filter condenser.
C3—2-pfd. 1500-volt filter condenser.
Cz—2-ufd. 600-volt filter condenser.
Cy—0.5-pfd. 400-volt tubular paper.
Cs=0.25-ufd. 200-volt tubular paper.
R1—50,000-0hm 504vatt wire<vound.
R2—100,000-0hm  104vatt  avire-
wound.

R3—0.5-megohm lawatt carbon.

R4—30,000-0ohm 1avatt carbon.

Rs5—25,000-0hm 14vatt carbon.

Re—10,000-0hm wire-wound potenti-
ometer.

R7—5000-0hm 1l<watt carbon.

‘Ti—Filament transformer, three 5-
volt 3-amp. windings (Thor-
darson T-70F46).

T2—Plate transformer, 600-volt 200
ma. (Thordarson T-16P00).

Ts—Filament transformer, 2.5-volt
2.5-amp., 6.3«wolt 0.3-amp.
and 5-6-volt 2-amp. (Thor-
darson T-79F84).

N—I1awvatt neon bulb, type G-10
(with base resistor removed).

P—~6-volt pilot light.

M1—200 ma.

M2—100 ma.

Sw1—S.p.s.t. filament canopy switch.

Swa—D.p.s.t. plate canopy switch.

16

QST for



Simple Directional Arrays Using
Half-Wave Elements

A Résumé of Data on Gain Variation with Spacing

By Nick C. Stavrou,* W2DFN

HERE seems to be a lack of general under-
standing regarding some of the important,
aspects of the operation of antennas using
phased elements which, we believe, can be at-
tributed to the fact that information on the sub-
ject is to be found only in widely scattered tech-

U

A B
FIG. 1—TWO HALF-WAVE ELEMENTS IN-PHASE
(A) AND OUT-OF-PHASE (B)

The theoretical gains over a single half-«wave element
similarly oriented are given in Table 1.

nical papers or compiled,
more or less completely, in
the more expensive books.
Hence the ordinary ama-
teur cannot always have
the information at his
finger tips. The purpose of
this paper is to'summarize
the pertinent facts about
directional antennas con-
sisting of half-wave phased
elements, giving the theo-~
retical gains with each
combination based on the
work of Sterbal! and
Brown.? Although these \L
theoretical gains probably
are slightly higher than ™
most amateur locations can
give, nevertheless the
figures can be used for com-
parison of gain between different arrange-
ments.

* 51 South Orange Ave., Newark, N. J.

1 Sterba, ‘‘Directional . Transmitting Systems,” Proc.
LR.E., July, 1931,

2 Brown, *Directional Antennas,” Proc.I.R.E., January,
1937.

Generally too much attention is paid to hori-
zontal directivity and not enough to vertical di-
rectivity, which is equally important from the
standpoint of raising the signal level. Here is an
example: We have a sharp beam directed at Lon-
don which gives us 39 reports there and in other
parts of the world in line with the beam, but
which may give us only S5 to S6 in Portugal or
Finland, which are removed only about 15 degrees
from the beam. If the antenna is not rotatable,
obviously such sharpness is not suited to the
needs of the ordinary amateur, who does not de-
sire point-to-point service only. If the horizontal
directivity is made broad, however, the general
impression is that we lose in gain, but in many
cases this gain can be brought up again by lower-
ing the angle of radiation. Then we can put an S8
to 89 signal over most of Europe, whereas before
we pumped it all into one spot. The theoretical
gain of the sharp horizontal beam with broad
vertical directivity may be higher but in real re-
sults, particularly under poor conditions, the

~

Cc

2—HALF-WAVE COMBINATIONS WHICH
AT LOW

FIG.
CONCENTRATE THE RADIATION
ANGLES

Arrows indicate the direction of maximum radiation in
horizontal plane. In the upper row, A is a broadside in-
phase array, while B and C are end-fire out-of-phase
arrays. The lower row shows methods of stacking to
improve the vertical directivity without affecting the
horizontal directivity to any considerable extent.
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“broader” heam with sharp vertical directivity
will be equally as good.

Until recently, end-fire arrays (radiation in line
with antennas) have been sadly neglected. This
was probably because two half waves spaced a
half wave and fed out of phase have a theoretical
gain of 2.2°'db (see Table I) and the same antennas
fed in phase give a gain of 4 db; also, it had been
thought that spacing out-of-phase elements closer
than a half wave caused partial cancellation of
radiation. Recently it has been shown by G. H.
Brown 2 that not only does the expected cancella-
tion not take place, but that the gain actually in-
creases, up to a certain point, with closer spac-
ings. .

Let us consider for a moment the half-wave
spacing mentioned in the preceding paragraph.
If the radiators are vertical, it would seem that
the broadside array gives over one and a half
times the power gain. On the other hand, the
vertical pattern is the same as that of a single half-
wave antenna, while the out-of-phase vertical
radiators give a lower effective angle of radiation.
In proof of the value of vertical directivity many
DX’ers will recall the signal of low-powered
PAQLL in the Spring of 1934; this station used
two vertical end-fire half waves spaced a half wave
apart, and had one of the most consistent Euro-
pean signals here in the East as well as on the
West Coast.

Table I is interesting in showing how gain
varies when spacing is varied for both out-of-
phase end-fire arrays and in-phase broadside
arrays. It must be noted that this table is for two
antennasg only. The maximum gain figure for the
in-phase arrays, which occurs at %4-wave spacing,
does not hold for three or more elements in line,
where the maximum gain occurs at 34-wave spac-
ing. The gain of end-fire arrays increases with
reduced spacing, with & maximum occurring at
V4 wave. Even 14 o-wave spacing gives practically
the gain of a l4-wave spaced broadside array.
The }4o-wave spacing at 14 Me. amounts only to
three and a half feet, so & quite compact array can -
be built. However, it must be kept in mind that
at such close” spacing the radiator currents are
large and provision should be made to keep wires
rigid, since the detuning will be considerable with
slight changes in spacing.

Fig. 2 shows combinations of two half waves for

FIG. 4—HALF-WAVE AN-
TENNA WITH PARASITIC
REFLECTOR

Depending upon the spacing
and the reactance of the para-
sitic _element, the direction of
maximum radiation may be
either as shoun by arrow A
(parasitic element a reflector)
or by arrow B (parasitic ele- .

ment a director).

Ae———

low-angle radiation and
how they should be stacked
to improve still further the
vertical directivity, with-
out increasing the horizon-
tal sharpness to any great
extent. Bearing in mind
that maximum radiation
oceurs from the central (high-current) portion of
a half-wave element, the end quarters may be
bent at right angles. The loss in the desired
direction that ensues is quite small, and a rotary
beam only 16 feet square at 14 Mec. can be quite
effective.

—B

TABLE I

THEORETICAL GAIN OF Two HALF-WAVE ANTENNAS
AT DIFFERENT SPACINGS

180° Out of Phase In Phase
(End Fire) (Broadside)
Separation in Gain Separation in Gain
Fractions of a in’ DB Fractionsof a | ;")
‘Wavelength Wavelength |
1§ 4.3 og 1.8
Yo 4.1 3 4.6
P 3.8 Yy 4.0
34 3.0 % 2.4
] 2.2 by 1.0
5% 1.7 1 0.3

To arguments that too low an angle of radia-
tion can defeat its purpose, we can only answer
that such a thing as too low an angle is not pos-
sible at the average antenna heights used by ama-
teurs. The lower the frequency the lower the
height in wavelengths; since the angle of maxi-
mum radiation increases with decreasing height,
and since high radiation angles are relatively

more effective on the lower frequencies,
it all works out to the advantage of the
operator.

[ ) 'T' T __'} [ R An antenna which has no special verti-
1 1% . cal directivity though it can be made quite
by L sharp (from the amateur viewpoint) by in-

- - creasing the number of elements is com-
jgﬁezfglﬁﬁgﬂgg monly known as “half-waves in phase.”
bovizontal drectniyand gan This system is shown in Fig. 3, with gain

FIG. 3—COLINEAR HALF.-WAVES IN PHASE

Theoretical gains over a single element are given in Table 11

for a number of elements with two different spacings.

figures in Table II. It is8 not commonly
known that when the half-waves are sepa~
rated so that the centers are ¥4-wave apart
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instead of 14 wave the gain increases approxi-
mately 1.4 db.

PARASITIC ANTENNAS

Now we come to the explosion (for which
Brown is again responsible) of another long-ac-
cepted idea—that parasitically-excited reflectors
should be spaced 14 wave and directors 34 wave
from a driven antenna.

Let us take the familiar antenna-reflector setup,
shown in Fig. 4, which has become popular on the
higher-frequency bands, particularly in rotatable
antennas. The reflector is generally made a bit
longer than a half wave (about two percent) but
in many installations it is found that a somewhat

MAXIMUM GAIN MAXIMUM GAIN

DIRECTION ARROW B DIRECTION ARROW A
7 P, —P o
AN
| /N
100 . G
a“ ‘i Vi nasqon f . 3
g 7 \\
VS
5 b T e R B e 6
TN\
\ / M
H—HEH S4by
— NS
\ / I T 6am 4] §
24 | ! 2
R 1 12 §
I 1 | R
AU} \ <
N \ / Q
2 I 15>
]
\‘ !
. \ ,' 8
\\ i
0 21
05 K 15 2 3 35

SPACING (WAVELENGTH, )

FIG. 5—FORWARD GAIN AND BACKWARD AT-

TENUATION FOR A HALF-WAVE ANTENNA

WITH A SINGLE PARASITIC ELEMENT, AS A
FUNCTION OF SPACING

‘The parasitic element is self-resonant,

shorter reflector is preferable. With quarter-wave
spacing, the forward gain, in the direction of
arrow A, is approximately 4.3 db when the re-
flector is resonant, while the backward radiation
(arrow B) is nearly the same as the power radi-

TABLE II

THEORETICAL GAIN OF COLINEAR HALF-WAVE
ANTENNAS

. Number of Half Waves
Spacing Between in Array Gain in DB

Centers of Adjacent

Half Waves (A)
: 2 3 4 5 6
15 Wave 1.8/33145]53|6.2
3¢ Wave 3.2148)6.0)7.0/7.8

ated by the antenna without a reflector. In other
words, the front-to-back ratio is only 5.3 db,
approximately. This relatively small difference
has been observed by many amateurs having
rotatable antennas.

When the reflector is made a little longer than
the resonant length, a point will be reached where
the power gain in the desired direction is 3.2 db
and the power radiated in the backward direction
i8 6 db less than from a comparison single half-
wave radiator, giving a front-to-back ratio of 9.2
db. If, however, the reflector were shortened by a
similar amount, the radiation from the system
would be nearly the same in both directions; in
other words, the system becomes bi-directional.

Now we come to the interesting part. Let us
shorten the spacing between the parasitic and
driven antennas to a tenth wavelength. We adjust
the length of parasitic antenna D, Fig. 4, to reso-
nance, noticing that adjustment of D affects the
tuning of the antenna C. After tuning to reso-
nance (a few inches may mean a lot) we find that
our reflector has changed its job and is now a
director. Maximum radiation is now toward arrow
B and the power gain is now 5.6 db, which is even
better than any arrangement shown in the tables
for two driven antennas. The backward radiation
is about the same as from a single half wave, so
the front-to-back ratio is about 5.6 db. Let us try
changing length of D. First we try lengthening it,
and soon the parasitic antenna decides to be a
reflector again. At its optimum (maximum gain)
length as a reflector the gain is 4.8 db and the
front-to-back ratio is also 4.8 db.

Next we shorten the combination director-
reflector right through self-resonance to a point
where wire D (now being a director) causes the
system to have a gain of about 4.6'db and a front
to back ratio of 17 db. So, there you have it, take
your choice: A power gain of 5.6 db and less than
6 db drop in signal toward the rear, or one decibel
less gain forward and 17 db attenuation back-
ward.

One may well ask at this point how one knows
how much to lengthen or shorten the reflector-
director, as the case may be, for maximum at-
tenuation to the rear. The method described by
Mims ® is about the simplest and best for the
amateur. Commandeer a brother ham, not too
close, who has a receiver with an S meter and
adjust wire D for greatest front to back ratio.

As a director, optimum spacing occurs at one-
tenth wave when the parasitic radiator is cut for
self-resonance, and the gains are as noted in the
preceding paragraphs. As a self-resonant reflector,
maximum gain is about 4.8 db at }¢ wavelength,
and the front-to-back ratio is only around 3.7
db, a barely noticeable difference in actual recep-

tion. Optimum front-to-back ratio, with the
(Continued on page 108)
3 Mims, “The All-Around 14-Mc. Signal Squirter,” QST,

December. 1935,

Méy, 1938
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New ldeas in Rotatable Antenna Construction

Improved Feeder Contacts for Continuous Rotation

By L. H. Whitney,* WIEER and G. W. Whitney,** WIJYQ

ITH a little patience, a few sticks of

wood, some nails, bolts, insulators, wire,

tubing and a Handbook (not to mention
a good strong back!) one can construct an effi-
cient antenna system. The results to be secured
are two-fold, since a well-designed transmitting
antenna turns out to be just as good for receiving.
After all, a station is no better than its antenna
system, regardless of power, operator or receiving
apparatus.

With this thought in mind, about a year ago we
decided to design and erect a tower upon which
could be installed various types of skywires, in
order to learn which would bring about the most
effective results. The outcome of a whole winter’s
work gave rise to the present 128-foot wooden
structure, weighing some two and one-half
to three tons, shown in the accompanying
photograph.

At the time, we were operating on 40-meter
c.w., and 5-meter 'phone, so the
first antenna to be attached to
the tower was a Lé-wave 40-
meter vertical Zepp, which
proved very satisfactory and
which is still in use to-day. Our
chief efforts about then were in
the direction of the ultra-high
frequencies, and although we
had achieved very gratifying
results with a 5-meter l4-wave
vertical, we didn’t really know
what a good antenna meant
until a 5-meter vertical John-
son “Q)"’ was installed at the top
of the tower. Our ability to re-
ceive was improved many times
and, from the reports, one
would think we had increased
the power immensely when it cume to transmit-
ting. We worked many DX stations on 5 meters
located in the 1st, 2nd, 3rd, 4th and 9th Districts,
and we were also reported several times in the
British Isles on 5-meter 'phone.

Of course, ham fashion, not being satisfied with
just operating on one or two bands, we became
inquisitive about 10 meters and constructed a
transmitter for that frequency, but after playing
around for about six months or so we found out
that the type of antenna to be employed at this
frequency also had a tremendous bearing on the

¥ P, 0. Box 473, Noroton Heights, Conn.
* P, O, Box 426, Stamford, Conn.

WILK AND LLOYD WHITNEY,
WIEER

results. We installed a 10-meter vertical “J”’ at
the top of the tower just under the 5-meter “Q,”
and after calling our heads off for some weeks—
and, of course, doing some heavy listening—came
to the conclusion that a different antenna had to
be used not only to get out but to receive those
stations which we knew were on the air.

After some deliberation, we decided to tear
down the “J” and install a horizontal 10-meter
“Q,” and sure enough, true to form, the old boy
did his stuff! Before we had time to put the rig
on the air, we were hearing 10-meter signals that
we never knew existed before, coming in S9. It
proved to be just as efficient for transmitting, but
we felt sure we could go further yet if we could
devise some way of rotating the antenna. So we
debated the matter, and after some further listen-
ing to our fellow-hams’ experiences it appeared
that equal, if not better, results could be obtained
with a rotating directional array even if mounted
somewhat nearer the earth.
Again, things began to hum,
and there developed the 10-
meter rotating directional array
now in use on this band. We
again used the “Q” horizontal,
with one director and one re-
flector, in order to make a real
comparative study of both
types of antennas regarding
mounting heights, as well as
signal strength and radiation
pattern.

This beam has been the
means of increasing our signal
strength on an average of 3 to
4 S points. The results are
equivalent on receiving. One of
the unexpected results accom-
plished was the lowering of car-ignition QRM, a
most important factor to us since the shack is
only 500 feet from the Boston Post Road.

During the recent DX Contest, we made
WAC twice on l0-meter ’'phone, and have
worked some twenty countries. Among the dis-
tant stations worked were VK2GU, VU2CQ,
ZE1JR, LU9BYV, LUIDA and K6MVYV.,

Aside from special features for rotating, the
beam itself differs very slightly from other rotary
beams. But we think we have licked the problem
when it comes to the contacting device to be used
on a beam that is rotatable either clock-wise or
counter-clock-wise 360°, continuously.
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THE ROTARY BEAM, AT LEFT, IS
DWARFED BY THE 128-FOOT TOWER,
BUT NEVERTHELESS QUTPER-
FORMS THE TEN-METER HALF-
WAVE MOUNTED ON THE CROSS

ARM AT THE TOWER’S TOP

LEFT—THE ROTATING SYSTEM, WITH ITS “Q” ANTENNA, DIRECTOR AND REFLECTOR

The antenna elements are 22 feet above the ground. The important constructional features are described in the text.
Note the ‘‘drum’’ just above the platform; it serves as a protective cover for the contactors.

RIGHT—CLOSE-UP OF THE MERCURY CONTACTS
Part of the lower cast-iron flange is visible between the two stand-off insulators supporting the near side of the upper
flange. Contacts are steel rods dipping in mercury-filled troughs in the flanges.
TOP LEFT—THE ROTATING AND SUPPORTING MECHANISM FOR THE BEAM

The heart of the system is an automobile rear end. The driving motor is mounted inside the *“house’’ which protects it
from the weather.

ture upon which any type of directional antenna
can be built. The beam is designed so as to permit

The 20-foot ladder mounting for the beam, tilting at a later date if desired. The antenna, re-
seen in the photograph, is an original idea which  flector and director are made of half-inch copper
accomplishes weight reduction, increases the tubing, mounted on stand-off insulators, and
strength, and at the same time provides a struc- (Continued on page 98)

MECHANICAL CONSTRUCTION
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e What the League Is Doing o

League Activities, Washington Notes, Board Actions—For Your Information

Cairo By the time this issue_e of QST reaches
readers’ hands, the Cairo Conference
will be history, and doubtless every informed
amateur will know the outcome. At the moment
of writing, though, it is not possible to predict
surely what that outcome may be. However, the
latest reports from the front indicate that:

In the western hemisphere amateur radio has
heen successfully defended. All our existing
bands will remain intact, without compromise.
Based on the loyal support of the United States
delegation, entrenched in the firm resolve of the
Habana conference that American amateur radio
must be maintained, on this side of the world we
will have cmerged unscathed.

Our brothers elsewhere will probably not have
fared so well. Pressure on practically all the
existing amateur bands except 14 Me. and higher
{the threat against our u.h.f. assignments was
mentioned last month), particularly on the part
of many of the European delegations, is so great
that some losses on a regional basis are inevitable.
The 1.7- and 3.5-Mec. bands will, it is expected,
be retained on & nominally shared basis, with the
probability that in actual practice European
amateurs will in future be allowed to use these
bands even less than in the past.

The biggest fight unquestionably revolves
around 7 Mec. At this moment, frequency alloca-
tions in the Technical Committee (still subject to
plenary action and adoption) assign the entire
7-Mec. band to amateurs as at prescnt, but permit
short-wave broadecasting in the high-frequency
100 ke. outside the Americas. In other words, in
Europe and possibly other continents hams will
have to share 7200-7300 kec. with B.C. stations.

{t seems apparent that the crucial issuc in all
the conference has been the problem of securing
additional international broadcasting channels.
Numerous plans to this end were proposed, some
of them Machiavellian in their ingenuity; practi-
cally all hit at the amsteur “reservoir.” One by
one, each was resisted and defeated by the pro-
ponents of amateur radio. In the end, however, it
seems likely that our best efforts from this side of
the world cannot entirely save our friends on the
other. The social and political implications of
this struggle will undoubtedly bear historical
gignificance.

But this is no place for the detailed story. That
will come, following upon the return of Secretary
Warner and General Counsel Segal to this coun-
try. Watch the official broadcasts and the next
issues of QST!

Braille Last month in our editorial com-
Handbook ment we stated that the list of
_ libraries to be provided with
copies of the Braille {andbook published by the
New York Chapter of the American Red Cross
would be given in this issue. Here it is (the numer-
als in parentheses indicate the number of copies
supplied):
Albany—New York State Library (2)
Atlanta—The Victor H. Kriegshaber Memorial Lighthouse
for the Blind, Carnegie Library (3)
Austin—Texas State library (1)
Chicago—C'hicago Public Library (2)
Cincinnati—Cincinnati Public Library (3)
Cleveland—C('leveland Public Library (3)
Denver—Denver Public Library (3)
Detroit—Wayne County Library (2)
Faribault—Minnesota School for the Blind (1)
Honolulu—T.ibrary of Hawaii (1)
Indianapolis—Indiana State Library (1)
Jacksonville, I1l.—-The 1llinois Free Circulating Library for
the Blind (1)
Los Angeles—Braille Institute Library (2)
New Orleans—New Orleans Public Library (1)
New York—New York Public Library (1)
Oklahoma City—Oklahoma Library Commission (1)
Philadelphia—Free Library of Philadelphia (3)
Pittsburgh—Carnegie Library of Pittsburgh (2)
Portland, Ore.—Library Association of Portland (1)
Sacramento—Clalifornia State Library (3)
Saginaw—Michigan State Library for the Blind (1)
St. Louis—St. Louis Public Library (5)
Balt Lake City—=Salt Lake Citv Public Library (1)
SBeattle—Seattle Public Library (1)
‘Washington, D. CLibrary of Congress (2)
Washington, D, C.-~-National Library for the Blind, Inc. (3)
Watertown, Mass.— Perkins Institution Library (3)
Madrid The Department of State ad-
Ratifications vises that the instrument of
ratification by Norway of the
Madrid Convention was deposited with the Span-
ish Ministry of State at Barcelona on December
15th. The instrument of ratification by Sweden,
on the other hand, was deposited with the Minis-
try of State at Valencia on June 23, 1937. These
ratifications do not have any tangible effect on
amateur radio, inasmuch as these countries ad-
hered to the Washington Convention, the provi-
sions of which were substantially identical.

e Strays g

We call attention to an error made in the con-
tinuation in the story in April QST entitled,
“Shock-Proofing the Transmitter.” The part of
this article on page 72 should have been placed
at the bottom rather than the top of the column,
so that the reader would not miss the lust three
paragraphs of the story on page 74.
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Intra-Band Quick Frequency Change

for Transmitters

Combining Band-Pass Action with Relay-Controlled Padders for

Frequency Shift without Manual Retuning

By Byron Goodman,* WIJPE

BOUT two and a half years ago when we
were at a Pacific Division Convention,
W6CUH put the problem of quick fre-

quency-change up to us point blank. It sounded
like a swell idea, a necessary part of any new
transmitter, and so it was given much thought.
The result evolved as a weird contraption utilizing
four of the old push-button units that were
used on the 1927
(or thereabouts)

that was described in QST.! This of course started
us thinking along similar channels, with the
result that three different models were built
before we arrived at the transmitter to be
described.

This particular version, while not nearly so
complete as that of W6CUH, has only one final
amplifier instead of three, and, although it does

take as much time

Zenith broadcast
receivers. These
units were con-
nected to ganged
shafts of tuning
condensers and a
crystal selector
switch, and the
units were mount-
ed one above the
other so that, by
connecting the cor-
responding push-
buttons together
with cables, the
bottom push-but-
ton would throw
three others. The
rig also included
band switching. It
” wasascumbersome
as it sounds and
had the disadvan-
tage that the op-
erator had to go to
the transmitter to

A MODERN BREADBOARD TRANSMITTER DESIGNED FOR

to change bands
as with any plug-in
coil transmitter, it
can go from one
cnd of the band to
theotheras quickly
as one can throw a
switch. On 20 and
40 this means that
you can watch the
whole band instead
of just the portion
near the frequency
to which the trans-
mitter happens to
be tuned.

CONTROL UNIT

The control unit,
which sits on the
operating table, is
nothing more than
an RK-25 Tri-tet
oscillator housed in
a metal box, with
the 3.5-Mec. crys-

change frequency
within the same
band. Electrically
it was an efficient
system but me-
chanically it just
wasn’'t good
enough to suit our
particular taste.

QUICK INTRA-BAND FREQUENCY CHANGE

Plug-in coils are used for changing bands, but a combination of
semi-band-pass filters and relay-connected padding condensers makes
it possible to set the operating frequency from the operating table.

he concentric coils in the center of the transmitter constitute one
of the band-pass filters. They are made concentric in order to obtain
the close coupling necessary. The two coils are plugged in as a unit.

The final amplifier has quite short leads, obtained by using home-
made neutralizing cond s and ing the tank condenser ver-
tically. The padding condenser and r.f. relay can be seen to the right
of the final amplifier tank coil. A similar unit is used at the antenna
tuner to shift the tuning from one end of the band to the other.

tals plug-in on the
top of the box. This
permits changing
crystals very easily
or adjusting vari-
able-gap crystal
holders when they
are used. The crys-
tal-switch has two
sections; one se-

In the meantime W6CUH had gone ahead
along a different line with the excellent outcome
* Assistant Secretary, A.R.R.L.

lects the crystal and the other cuts in the padding

1 Perrine, *“More DX Per Dollar,” QST, February and
March, 1937.
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0 Paudet Relays

circuit forms, in effect, a band-pass
filter, with the result that the excita-
tion is practically constant over the
whole operating range.

The plate tank of the 807 and the
grid tank of the following 100TH
driver stage are wound on the same
coil form to give very close coupling
and consequent band-pass action. A

- 500V. +

FIG. 1—CIRCUIT DIAGRAM OF THE CONTROL
UNIT

C1—75-pufd. variable (National ST75).

C2—35-pufd. variable (National ST35).

Cs, C4, Cs—0.005-ufd. mica.

R1—50,000-0hm, l-watt.

R2—40,000-0hm, 2Z«watt.

R3—20,000-0hm, 10-watt.

R4—300-ohm, lwatt.

RFC—R.f. choke, receiving type.

Li—15 turms No. 24 wound on I-inch diameter form to
occupy 1”.

La—24 turns No. 20, 1%” diameter, 2'" long. Coupling
link is 7 turns No. 2

Sw—2-section 6-position broadcast type switch (Yaxley).

relays in the final and antenna tank circuits
when working at the low-frequency end of a band.
The tube is mounted upside down in the box
to give short leads. The plate tank coil is per-
manently tuned to about 7100 ke., and is tightly
coupled to the next stage by a link of 7 turns.
Although the line runs about twelve feet to the
transmitter, there is plenty of excitation.

THE TRANSMITTER

We have always been partial to breadboard
arrangements, so it was decided that the main
unit should be built along these lines. A clincher
to this argument was the fact that earlier rack
and panel models of the same lineup had demon-
strated that it was not easy to change coils. The
“breadboard” in this case, however, is a piece of
Lg-inch thick aluminum with quarter-round
bends at the ends to give a smooth
and modern appearance. The panel, f
which is used only as a mount for the
meters and has no controls on it, is
made of black crackle-finished Mason-
ite drilled and tapped for the 4-36 2%¢ g
screws with which it is fastened to
the aluminum. The rear edge of the
chassig is braced by a piece of 34-inch brass
angle bar, necessary because the filament trans-
formers are mounted on the underside of the
chassis. The quarter-round bending of the
aluminum was done in a machine shop; the other
work was done with regular tools. The aluminum
of the chassis was given a dull finish by swabbing
with strong lye solution.

The 7-Me. excitation from the crystal oscillator
iz coupled into an 807 buffer-doubler tube through
a fixed-tune grid circuit. By using a link of more
than the usual number of turns, the close coupling
hetween this grid circuit and the oscillator plate

~=-1 G

National FXTB fixed-tune exciter
tank unit is used here, the unit be-
ing plug-in because it must work on
either 7 or 14 Mc. The problem of making suitable
connections to the 807 plate and the 100TH grid

COIL DATA

$1—15 turne No. 24 d.s.c. space-wound on 1” dia. to occupy
17
L2—24 turns No. 20 enam., 1}4” dia.,
ing
L3—22 turns No. 24 d.c.c. close-wound. Link is 7 turns,
close~wound
L4— 7 Mec.: 20 turns No. 24 d.c.c. close-wound
14 Mec.: 11 turns No. 22 d.c.c. close-wound
Lg—- 7 Me.: 21 turns No. 24 d.c.c. close-wound
14 Me.: 12 turns No. 22 d.c.c. close-wound
Lz and L4-Ls are wound on 1”7 diam. forms. Spac-
ing between L4 and Ls is 34"

2/ long, self-support-

Le— 7 Me.: 20 turns No. 16 enam., 334’ diam. 2’ long
14 Mec.: 10 turns No. 14 enam., 3%’ diam., 13{” long
28 Mec.: 5 turns No. 12 enam., 2”” diam., 1/ long

L7 7 Me.: 32 turns No. 18 enam., 2" diam., 2/ long

14 Me.: 17 turns No. 16 enam., 2 diam., 214" long
28 Me.: 6 turns No. 12 enam., 2 diam., 1’ long
Lg— 7 Mec.: 24 turns No. 12 enam., 3%4’ diam., 6’ long
14 Me.: 12 turns No. 10 enam., 3%{* diam., 8" long
28 Me.: 8 turns 34’/ tubing, 234" diam., 734’/ long
IL9—B & W Type HDA Antenna-matching coil
Ls is tapped across 2 turns on 7 Mc. and across 1
turn on 14 and 28 Mo. for the padding con-
denser
Le, L7, Ls and Lo are Barker & Williamson coils
Lz is mounted in National FXT unit; L4-Lsisin a
National FXTB unit

807 100mH

-0 )
L S——

[+
+500 +1700

FIG. 2-—~THE TRANSMITTER CIRCUIT DIAGRAM
Ca, C7, Cg—25-ppfd. variable, 2000-volt spacing.
Co, LIO—JS‘[&#/:{‘ per section split-stator variable, 3000-
wvolt spacing (Cardwell NP-35-ND).
Cu—-44—mxf per section split-stator variable, V2"’ spacing
Atkins-Broun ABC445).
Cla—lﬂ()-;mfd variable, 0.2"" spacing (Cardwell XC

Cis, Cn—l()()-;mfd. receiving-type variable (Hammarlund
MC-100-

Cis, C16, C17—0. ()I.yfd. 600-volt paper.
Cis—.006-upfd. receiving type mica.
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was not solved very well, but flexible
leads making direct contact to the ter-
minals were used rather than bringing
out all of the connections to the plug-
in base. A high-resistance (40,000-ohm)
grid leak is used with the 100TH because
the tube is used as a doubler when going
to 28 Mec., and the high grid resistance
gives more efficient doubling.

Another plug-in band-pass unit is
used to couple the 100TH to the push-
pull 250TH final amplifier. By making
the circuits quite low-(' and by coupling
them closely, it is possible to maintain
enough excitation at both ends of the
20- and 40-meter bands to drive the
final amplifier. The excitation rises to
greater values at the centers of the
bands, as would be expected, but it was
considered satisfactory when it didn’t
drop to too low a value at the edges.
For the purist, a padding coudenser and
suitable relay could be used here (across
the plate coil only, because the circuits
interlock) to give greater efficiency and
consequently more excitation. The band-
pass filters used here are made up from Barker &
Williamson coils mounted on National PB5 plugs.
Fortunately, the sockets for these plugs fit nicely
on the variable condensers used.

The final amplifier is straightforward, with
components mounted for short leads and con-
venience. The neutralizing condensers are home-
made from scrap aluminum and mount directly
on the tank condenser. The Micalex mounting
bar that comes with the tank condenser has its
hardware removed and a small bakelite platform

//oA C.

-150

+2000
TO CONTROL
UNIT

(FIG. 2—Continued)

C18—0.006-uufd. receciving type mica.

Cr12) C20, Ca2, C23—0.002-ufd. postage-stamp mica.
Ca21, C24—0.002-pfd. 5000wolt mica.
Rs—60,000-0hm, 2-watt.

Re—30,000-0hm, 10-watt wirc-wound.
R7—40,000-0hm 20~«watt wirc<wound.
Rs—2000-0hm 100-watt wire-wound.

Ry—R.{. relay (Guardian R-100).
Ni1—Neutralizing condenser (National NC-800).
Nz—Neutralizing condenser, homemade. Plates are x.
L3~Lo—See coil table.

T

3"‘)’ over relay. Possibly its only merit is that we have

THE TABLE HOUSES THE COMPLETE POWER SUPPLY

fastened to it. An r.f. relay and 100-gufd. con-
denser are mounted on this platform. Two G.R.
jacks on the platform take two plugs that are
connected to a turn of the tank coil by flexible
leads. 1t is this turn, with the condenser across it,
that changes the tuning of the final amplifier
when going from the high-frequency end of a
band to the low. The coil is a special B & W
mounted on their regular fittings.

The fly in the ointment of all this quick-change
business is the antenna system. We cast about for
weeks trying to find some way to eliminate a relay
and padding condenser in the antenna system
(tuned feeders are used), but we finally had to
give it up. The antenna tuner also had to tune
several different lengths of feeders
when different antennas were used, so
it had to be a flexible system. It boiled
down to a B & W swinging-link as-
sembly and another r.f. relay and
padding condenser, mounted with
the suitable tuning condenser, an-
tenna ammeter and antenna change-

vet to find a piece of wire that won’t take power
when connected to the unit.

POWER SUPPLY

Of course it wouldn’t do to let a transmitter
like this go to waste just anywhere, and therefore
a suitable setting had to be made. This ended up
by emerging as the table shown in the illustration.
Although it does look slightly out of place in a
New England farmhouse, now that we think of
it, it has the merit of housing a fairly large power
supply and furnishing a decent place for the extra
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THE FREQUENCY-CONTROL BOX ALSO HOUSES
THE CRYSTAL OSCILLATOR

The switch on the front panel selects the proper crystal
and connects the r.f. relays when necessary.

Short leads are obtained by mounting the oscillator
tube upside down. The circuits are tuned by an insulated
screw driver after the side of the box has been replaced.

coils that aren’t in use. It was made of pine,
finished off with four coats of gray enamel and
then the facing edges were trimmed with black
enamel. The power supplies deliver 500 volts for
oscillator and buffer-doubler, 1750 for the 100TH
driver, 2000 volts for the final amplifier, and 150
volts of grid bias for the final amplifier. The table
also houses a power contactor relay, a high/low-
power relay, a circuit breaker, and an auto-

transformer used to adjust filament voltages.
(Continued on page 84)

Transmitter Tank Circuits

“HAT the conventional air-dielectric variable
condenser is at some disadvantage when high-
voltage operation is contemplated is well known;
wide plate spacing to take care of high peak
voltages greatly increases the bulk and cost of the
condenser because of the greater plate area, and
also magnifies the structural difficulties. If there
were no gas between the plates to break down
under intense electrostatic stress, the necessity
for wide spacing would disappear.

It follows, thercfore, that quite a lot of capacity
can be put into a small space if the condenser
is mounted in an evacuated container. This has
been done in a new type of tank condenser de-
veloped by Eitel-McCullough, Inc., and soon to

be marketed. About the size of a medium-power
vacuum tube, the new condenser somewhat re-
sembles a tube in appearance except for the end
mountings. Intended particularly for use in high-
voltage, low-current circuits, where high L-C
ratios can be used for reasonable “Q’ values,
the new condensers are made in four capacity
values, 614, 12, 25, and 50 pufd., for operation
through 28 to 3.5 Me. Tests have indicated that
the voltage which can be handled is limited by the
distance between terminals (about 3% inches)
rather than between the plates, since an external
flashover occurs before the breakdown is reached
in the vacuum. On this basis, the manufacturers
are tentatively rating them for tank circuits used
with amplifiers running at d.c. plate voltages up
to 4000 with plate modulation, when push-pull is
used, and about 6000 volts, plain c.w. With
single-ended amplifiers, higher voltages can be
used.

Since the capacity value is fixed, tuning must
he accomplished by some such means as a variable
shorted turn inside the coil or an auxiliary midget
condenser of ordinary construction and lower
voltage rating connected across a turn or two of
the coil. In either case the coil itself probably will
require some preliminary adjustment to bring the
tuning range over the band desired. The con-
denser and coil can be fastened together as a unit

and plugged into fuse clips or similar mountings
50 that the proper capacity is used on each band.
Since there are no large masses of metal, stray
capacities are minimized, and short tank leads
likewise are possible. —G. G.
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A 5-, 10- and 20-Meter Converter

Band-Spread Tuning, Effective Preselection, and Stable Operation with
Only Two Tubes

By T. M. Ferrill, Jr.* W5CJB

ANY amateurs are the possessors of re-
ceivers which fail to meet completely
their requirements for reception on the

higher-frequency amateur bands, either through
insufficient rejection of images or because of in-
stability which makes the received signals sound
so “wobbly’’ as to be difficult to read. The same
receivers often are limited to reception of the
14-Mec. and lower-frequency bands, either be-
cause of limited tuning range, or because of low
sensitivity on 10 meters.

Many “others have available good broadcast-
type receivers to which c.w. beat oscillators have
been or can be added, and are

An ordinary broadcast receiver may be used with
the converter for 'phone reception, and for c.w.
reception with the addition of a beat oscillator.
Even this type of receiver has little creeping at
the frequency at which it is operated, and lack of
band-spread in it is of no consequence since its
dial is set to the intermediate frequency used and
left permanently adjusted while the converter is
operated. The selection of stations is done entirely
with the band-spread dial on the converter.

CIRCUIT
There are no freakish circuits; the first stage is

in need of some means for re-
ceiving in the high-frequency
amateur bands with good se-
lectivity, sensitivity, stability,
and—fully as important as
the other considerations—
good band-spread.

These needs may be met by
constructing a converter such
as the one described here.
Making use of only two tubes
to perform the functions of
r.f. amplifier, first detector,
and oscillator, this unit repre-
sents a simple and economical
arrangement for use with
existing receivers.

It is highly desirable to
have combined in the receiver,
in addition, some means of

tuning through the 5-meter
band. Obviously, for regular
work on 5 meters, the best re-
ceiver is one designed specifi-
cally for 5-meter reception,
with none of the compromises
so likely to be present in the design of a multi-
range receiver. While this converter is at 60 mega~
eycles admittedly not an equally satisfactory
substitute for the converters and receivers which
have been designed specifically for 5-meter re-
ception, it will at least give the operator a means
of “keeping in touch” with 5-meter activity.

An intermediate-frequency range of 1.4 to 1.8
megacycles was chosen for the converter, making
it suitable for use with almost any type of re-
ceiver, and giving a good signal-to-image ratio.

near the front panel supports oscillator padding condenser and socket o
tube, shown in foreground. The baffle shield at rear of chassis supports r.f.- and
detector-padding condensers, as well as the 6K7 r.f. tube.

* Technical Department, QST

A TOP VIEW OF THE CONVERTER

The oscillator coil, Ls-Ls, is in the right foreground, with the intermediate-
frequency output coil and condenser in the shield can opposite. The baffle shield

6K8

a conventional high-gain amplifier using a 6K7,
the oscillator is a simple triode tickler-regenera-
tion circuit, making use of the separate triode sec-
tion in a 6K8 which also contains a hexode first-
detector using first-grid oscillator injection and
application of the received and amplified signal
to the third grid. Second and fourth grids of the
hexode are internally connected together and
used as its screen. The 6K8 tube is & new type, a
description of which appeared in April QST. The
tube contains a special triode designed to be used
as high-frequency oscillator in converters, with
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the grid of the triode and first grid of the hexode
(four-grid) section common.

The choice of the 6K8 tube as the oscillator-
first detector was the result of tests which showed
its operation at thesc frequencies to be satisfac-
tory for ordinary purposes, and of the construc-
tional simplicity afforded by its use.

Inductive coupling was used throughout, pro-
viding good circuit isolation. At the highest fre-
quency to which the converter tunes, many types
of condensers which might be used for coupling
between the r.f. circuits would possess appreciable
inductance in addition to their capacity.

One interesting feature in the design is the lack
of elaborateness of the tracking arrangement.
Since the problem of obtaining sufficiently true
tracking through the bands covered using the i.f.
chosen between 1.4 and 1.8 megacycles is only
1{s us great as the corresponding problem in-
volved with a receiver tuning across the 160-
meter band using an i.f. of 465 ke., it was con-
sidered advisable to add to the simplicity of the
converter by using slightly increased spacing of
turns on the oscillator coil to raise the oscillator
frequency, using approximately equal capacity
settings of the three padding condensers. By set-
ting the padding condensers while receiving a
station near the middle of a band, tuning by
means of the band-spread dial alone is used, with
no noticeable need for realignment of the padder
condensers (if the use of the converter is limited
to amateur-band tuning). If reception on fre-
quencies far removed from the amateur bands is
desired, & complete resetting of the padder con-
densers is necessary.

CONSTRUCTION
The chassis for the converter is made by folding

6K7

down 2-inch sides on a 10-inch by 12-inch piece of
1{g-inch aluminum, making a channel-shaped
base 6 inches wide, 12 inches deep, and 2 inches
high. The two baffle shields are 5-inch by 6-inch
sections, and the front panel is 7-inch by 6-inch
sheet—all made of the same sheet stock as is used
for the base. The band-spread tuning condenser
is made by ganging three Cardwell Trim-Air
condensers, each of which is mounted separately
on the mounting bracket provided. Half-inch
holes are drilled in the baffle-shiclds before as-
sembly, and bakelite rods and flexible couplings
are used to connect the condensers, which ure
mounted with the stator plates turned up in order
to get the terminals away from the chassis. The
sockets for the plug-in coils are mounted on pillars
made by sawing 34-inch copper tubing into 134~
inch lengths. With the sockets mounted in this
manner, the coils are held well away from the
chassis and condenser, while the connections of
the socket are placed quite near the other parts
of the circuit. .

The unusual method of mounting the two
tubes was used to facilitate short connecting
wires in the r.f. circuits. With the tubes arranged
as shown, the grid cap of the 6K7 tube, variable
condenser terminals, antenna input connections,
and coil-socket connections form a compact
group, making short wires possible. At the same
time, the plate and cathode connections of this
tube extend through the baffle shield and thus
allow very short connections to the plate coil, L.
‘The connections of L, (s, Cs and the signal input
grid of the 6K8 are exactly similar to those of the
6K7 tube, coil, and condensers, again providing
for short connections. The circuits of the plate,
oscillator grid, oscillator plate, and cathode of the
6KS8 are terminated at its base, making it possible
to use short conncet-
ing wires in the oscil-
lator circuit with the

coil and condensers

grouped as shown,
This layout of parts

.o

L fant
] C[
=
R3 3

R3S

might truly be called
onedesigned for “‘short
circuits’’~—short cir-

| Cie {
Re L«.g

L

cuits being used in a
strict literal sense. It
will be noted from the

S [}
SRy Ll o

i
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180250v, ©3V.AC.ORDC.

FIG. 1—CIRCUIT DIAGRAM OF THE CONVERTER
C1-Ci2, inc~0.01-ufd. pa-

C1, C3, Cs—75-pufd. midget
variables (Cardwell

) ZU.75.AS).

C2, C4, Co—2-plate midget
variables (see text),
ganged.

ber, 400-volt.
C13—100-ppfd. mica.

) 0-volt.
Cie—Air or

BOTTOM VIEW OF COIL

Cuy, Clj{—)—().ol-yfd. paper,
mica padding

photographs that the
wiring above the chas-
gis is dircct—that is,
that cach wire goes
straight from one
point to the mnext.
This is highly desira-
ble in a unit of the fre-
quency range which
this converter covers.
The direct connecting
wires in the r.f. circuit

TO RCVR.ANT.TERMS,

condenser (see text).
R1, Ra—300-0hm, lz-watt.
R3a—100,000-0hm, 1«watt.
R¢—25,000-0hm, 2avatt.
Rs, Re—50,000-0hm, lawatt.
R7—2000-0hm, 1-watt.

28

QST for




are pieces of No. 14, which
wire size not only has low r.f.
resistance, but also lends me-
chanical rigidity to the assembly.

The screen and cathode by-
pass condensers for each of the
two tubes are connected di-
rectly between the socket lugs
and a soldering lug held in
place by the socket mounting
screw nearer the heater and
cathode connections. These
soldering lugs provide two
common ground points, one
for each of the two tubes and
associated circuit; and the
ground connections from the
corresponding coil and con-
denser tank circuit are made
to this lug. In the photographs,

the small tubular paper by-
pass condensers and the cath-
ode bias resistors will be seen
grouped about the sockets.
Insulated wires are then car-
ried from heater and screen
socket connections, and from r.f. amplifier and
oscillator plate coils, through holes in the chassis,
to the proper lugs and resistors beneath the base.
Solder-lug mounting strips are used for the pur-
pose of holding the resistors firmly in place, in
preference to having them supported by the wir-
ing. Another insulated wire is run through a
chassis-hole from the detector plate to the (g~
Ly intermediate frequency output tank.

The intermediate frequency tank used in this
converter was an old 465-ke. i.f. transformer with
a single mica trimmer, Cs, and a wood core on
which were mounted a multi-section coil and a
layer winding, loosely coupled. All but one of the
pies of the sectional winding were removed, and

Band
Me. 14-14.4 | 28-30 56-60
No. turns............ 8 3 3
Ly, L3, Ls
No.turns............ 2 2 7
Lz, L4, Le
Total coil length. ..... 1ge 150 350
L1, L3, Ls
Total coil length. ..... 14" g 1g”
Lz, L4, Le
Space between primary Windings
and secondary...... g 1 Concentric
Wire Size
14- and 28-Mec. bands: Al windings No. 20, enamel.
56-Mec.: No. 18, bare, for L1, Ls and Ls, ¥4’ i.d.
No. 22, enumel for L2, L4 and Le, 15" i.d.

ANOTHER VIEW SHOWING THE GANGED BAND-SPREAD

CONDENSERS

The close arrangement of the screen and cathode by-pass condensers for the
6K7 tube (in foreground) may be seen in this view. The coil sockets are the new
one-hole mounting type.

the layer winding was moved up against the re-
maining pie. The single pie, L7, was then con-
nected across the mica condenser, and the layer
winding was used as Ls.

The problem of obtaining an intermediate-
frequency output assembly is simplified by use
of such a transformer as the Meissner type 8100.
This transformer has two tuned windings, such
that both L7 and Lg have condensers connected
in parallel. For receivers which have condenser
antenna input, the transformer may be used with
no alterations; one of the two windings and
parallel condenser are used as L7-C'6, and the other
coil and parallel condenser are used as Ls, it being
unnecessary in this case to remove the condenser
from its position in the secondary circuit. For
those sets having antenna~coil input, the second-
ary circuit may again be used, unaltered, but in
this case, with somewhat decreased efficiency.
Improved performance with this type of set
may be obtained by removing approximately
two-thirds of the secondary winding, and leaving
the condenser originally connected across this
winding out of the circuit.

It will be noted from the circuit diagram that
one of the two connections of Lg is grounded in
the converter. A lug strip mounted directly be-
neath the intermediate-frequency output tank re-
ceives this connection, a ground connection to the
chassis, and the shield of the shielded microphone
cable (type used for crystal microphones). The
center conductor of the cable is connected to the
other end of Ls. At the opposite end of the cable,
the shield is connected to the ground post of the
receiver, and the center conductor is connected to

(Continued on page 86)
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A Self-Contained Speech Amplifier,
Monitor and Control Unit

By Howard C. Lawrence, Jr.,* W2IUP

NE of the important pieces of equipment
O in any radiotelephone station is the
speech amplifier. When this speech am-

plifier is mounted in a small cabinet complete
with its own power supply, an overmodulation
indicator, a voice level indicator, a variable-fre-
quency audio oscillator for modulated c.w. or
testing, and a set of controls to operate the com-
plete transmitter, it becomes an even greater
asset to the station. Since it is self-contained the
unit may be shifted easily from one rig to another
for experimental work, and it can also be used

THE SPEECH-AMPLIFIER, MONITORING
CONTROL UNIT IN ITS PLACE ON
THE OPERATING TABLE

AND

with a broadcast receiver to take care of those
small p.a. jobs the amateur is often asked to take.
With the overmodulation indicator, high levels
of modulation may be maintained without fear
of overmodulation, while the voice level indicator
will tell, among other things, how much back-
ground noise is getting through on the carrier.
The variable-frequency audio oscillator can be
used to give a test signal while making field
strength measurements, while adjusting the
transmitter, or while another amateur adjusts
his receiver, or it may be used for m.c.w. on the
ultra-high-frequency bands where such signals
are permitted.

The circuit of this unit is shown in Fig. 1. The
6J7 high-gain amplifier tube feeds into a 6C5G
second amplifier stage. The output of this stage
goes to a jack on the back of the chassis so that
headphones may be plugged in to monitor trans-
missions, and also to an octal tube socket on the

* 518 M.I.T. Dormitories, Cambridge, Mass.

back of the chassis at which all other outside
connections except the 110-volt power cable ter-
minate. When the switch Sw, is in the m.c.w.
position the output of the audio oscillator is fed
into the last amplifier tube. Gain controls have
been arranged so that the gain from the micro-
phone and oscillator channels can be controlled
independently.

AUDIO OSCILLATOR

The audio oscillator is of the conventional
type. The feedback transformer, 7’3, is an inter-
stage audio transformer with & 3:1 turns ratio. If
the polarity of the windings is not correct the
tube will not oscillate. Should this happen it can
be corrected by reversing the connections to
either (not both) the primary or secondary wind-
ings. Putting the tone control in the cathode lead
of this oscillator was found to be the most satis-
factory way of controlling the pitch. By using a
voltage divider consisting of R and Ri7 to sup-
ply the plate voltage, and keying as shown, all
traces of key clicks and back wave are eliminated.

MAGIC EYE INDICATORS

Probably the most interesting part of this unit
is the 6E5 voice-level indicator and the 6ES5
overmodulation indicator. These tubes will tell
almost as much as meters would, and their cost is
much lower. In the voice-level indicator, the
voltage applied to the grid of the 6C5G is also
applied to the grid of a 6Q7G triode—double
diode tube. The triode section is used as an am-
plifier feeding into the diode section, which
rectifies the signal and causes a negative bias to
be developed across the potentiometer Ra;. Part
of this bias voltage is then applied to the grid of
the 6E5 through the filter Koo and Cje. This filter
slows down the movement of the pattern on the

LOOKING INSIDE THE CABINET
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6E5screenso that
it is easier to
follow with the
eye. Ro1 may be
adjusted so that
the pattern on
the 6 E5 just

&J7

closes with 100
per cent modula-
tion. The pattern
may be made to
change faster by
using smaller val-
ues of I2 and
(2, while larger
values will slow
down the speed
of operation. If
one of the com-

Sws t-/._t :
‘lr‘

E 1

mercial mount-
ings for the 6E5
is used, Ry will
in most cases
come with the
mounting. Using
the resistor 30
ag a dropping re-
sistor for the plate
voltage of the
6E5 as well a8 a
load resistor for
the 6Q7G does

C3, Co—2-ufd

1» R7, Ry,

Socket for
Keceiver Power
19

6C5G6 <;
~
Output
Ry Ry _1_
Cs .
T Ry 11‘1,
= R
Ri3
Rus.
! 6ES
Over modulation
indicator
6ES
Level
/na?izi&w'

FIG. 1—CIRCUIT DIAGRAM OF SPEECH AMPLIFIER AND MONITORING UNIT

Ci, Cs—10-ufd., 25-volt electrolytic.
Ca—1-ufd., 200volt electrolytic.

., 200-volt electrolytic.
C4, Ci10—0.01-xfd., 400-volt paper.
C17, C11—0.05-pfd., 400-volt paper.
Csy, Co—8-pfd., 400-volt electrolytic.
Ci12—0.1-ufd., 400-volt paper.

Ri6, R23—1 megohm, 4-watt.
R2, Rs—3500 ohms, 4-watt.

R3, Rg—50,000 ohms, Y4-watt.

R4, R5—250,000 ohms, 4-watt.

R17—20,000 ohms, Vs-watt.

Rig—I1-megohm potentiometer.

R20—100,000 ohms, 2-watt.

R22—3 megohms, Ya-watt.

1—30-henry, 50-ma. choke (shielded).
‘Th—Power transformer, 685-volt, c.t., 55 ma.;

6.3-volt and 5-wolt windings, shielded
(Thordarson T-7078).

Tz2—6.3-volt, 2-amp. transformer, shielded.
T3—Audio transformer, 3:1
Phoné-MCW—S.p.d.t. toggle switch.

not affect the op-
eration of these
tubes, and saves
an extra resistor.

Re. Ris, R21—500,000-0hm potentiometer.
R10—50,000 ohms, lwatt.

R11—10,000 ohms, 4watt.

R12—50,000 ohms, 10-watt.

R13—20,000 ohms, 2.watt.
R15—500,000-0hm potentiometer.

S-R—D.p.d.t. toggle switch (one unit).
Swi, Sws—D.p.s.t. toggle switch (one unit).
Terminals 3-3 control filaments of transmit-
ter. Terminals 4-4 connect to 6.3-volt relay
controlling transmitter plate supply.
See Fig. 2 for connections of terminals 1-2.

If the plate sup-

ply voltage to the 6ES5 is too high the screen will
not last as long as it should and the tube will be

less sensitive.

The 6E5 overmodulation indicator is con-

trolled by the bias voltage developed across R;s
by the current that flows in the rectifier tube VT
on negative peaks of overmodulation. The move-
ment of the pattern is slowed down for observa-

tion by the condenser Cj2. Larger
values of this condenser will cause
the pattern to change more slowly.
The sensitivity of the indicator is
controlled by adjusting the po-
tentiometer Ris. Fig. 2 shows the
part of the indicator installed in the
transmitter. Tube VT can be any
diode capable of withstanding an
inverse peak voltage of twice the
‘plate voltage used on the modulated
r.f. amplifier. For small transmit-
ters using under 750 volts on the
plate, a Type 45 tube with the grid
and plate tied together will be
satisfactory. This tube must be
supplied from a separate filament

1o chass-C
stage
Mop.
TRANS.
= Fil.
Pri Sec.
o
|
Cu=F
2

+H.V.

FIG. 2—REVERSED RECTI-
FIER CIRCUIT AT TRANS.
MITTER FOR ACTUATING
OVERMODULATION
INDICATOR
C13—0.02-¢fd., 400-volt paper.
VT—Suitable diode (see text).

winding insulated to withstand twice the power-
supply voltage.

POWER SUPPLY

The built-in power supply uses a Type 80 recti-
fier and condenser-input filter. By using a shielded
choke and transformers, and twisting the heater
leads to the tubes, it was possible to eliminate

completely all trace of hum in the
output signal. During the time that
the transmitter is not on the air
there is no drain on the high-volt-
age power supply, and therefore it
may be used to operate a small re-
ceiver or a preselector. To facilitate
this a four-prong tube socket was
installed on the back of the chassis.
To take care of the heaters of this
receiver or preselector and to help
provide for the large current drain
of heaters, pilot lights, and relay,
a separate shielded 6.3-volt trans-
former is used. The d.p.d.t. switch
Swe and Sw; is used to apply the
plate voltage to the proper place
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and to control the relay in the plate supply of the
transmitter. One section (Sws) of the double-pole
single-throw switch turns on the heater power
while the other section (Sws) is used to turn on
the filaments of the transmitter.

This unit was built on a 1/16-inch aluminum
chassis 12 by 714 by 114 inches. The black wrin-

‘ (Continued on page 182)

Kansas State Convention
({Midwest Division)
Wichita, Kansas, May 7th and 8th

HE Wichita Amateur Radio Club is sponsor-
ing the Kansas State A.R.R.L. Convention in
Wichita, Kansas, at the Hotel Lassen, on Satur-
day and Sunday, May 7th and 8th. The conven-
tion will featurc Amateur Emergency Prepared-
ness, and all surplus funds will be used for the con-
struction of portable amatcur equipment to be
used solely for emergencies and emergency work.
An unusual, different, and highly entertaining
program is planned with only a few speeches and
lots of action. Prizes??? of course--even if we
have to purchase most of them. Registration fee
is $1.99 per person and will include a “Dutch
Lunch” on Saturday evening and a banquet on
Sunday. A special treat is in store for the ladies—
80 don’t hesitate to bring them. YL’s, XYL’s and
the OW are all welcome.

A cash prize of $5.00 will be glven to the Radio
Club that sells the most pre-registration tickets.
Make yvour registration with A. B. Unruh,
WIAWP, 1617 South Seneca St., Wichita, Kan-
B8,

See you in Wichita, May 7th and 8th.

More New Tubes
RK-56, 657, 6W7G, 6J8G

THE Type RK-56 beam-power tube has re-
cently been announced by Raytheon. This
tube makes use of aligned grids to reduce the
ratio of scrcen current to plate current and allows
more efficient utilization of the total space cur-
rent. The deflector plates in the RK-56 are con-
nected internally to the cathode. This is a heater-
type tube with top-cap plate terminal and 5-
prong isolantite base—un amateur version of the
6V6G.

Connections, specifications, and ratings are
given below:
Bulb: ST-14, glass.
Base: Medium 5-pin, isolantite.
Cap: Small, metal.
Overall length: 514 inches.

Diameter, Max.: 1 1%4¢ inches.
Base Connections (RMA numbers):

521 < J Contro lgrid
Pind... ... Cathode
Pind. .. i Heater

L1871 o T Plate

Interelectrode capacities:

Grid to plate 0.25 mmfd.
Input........... 10 mmfd.
OQutput. .. .. i e 9 mmfd.
R.F. Power amplifier or oscillator, Claas C, telegraphy
ratings:
Heater Voltage.........oovvnienieennen. 6.3 volts
HeaterCurrent. . .............ccooven.. 0.55 amp.
D.C. Plate Voltage. .. ................ Max, 300 volts
D.C. Screen Voltage. . ................ ‘300 volts
D.C. Plate Current. .......coovvnnnnnn ‘60 ma.
D.C.Screen Current.................. " 14 ma.
D.C. Control Grid Current ¢ 5 ma.
Plate Dissipation. . " 5.5 watts
Screen Dissipation.................... ‘4.5 watts
Typical Operating Con
D.C. Plate Voltage. . ..............couunn 300 volts
I>.C. Screen Voltage. . .. ........ccouunn. 300 volts
D.C. Control Grid Voltage. ............. 40 volts
D.C. Plate Current. . . ......ooovvnninn.., 60 ma.
D.C. Screen Current. . ..........covveee.n 14 ma.
D.C. Control Grid Current. . ... ......... 3.0 ma.
Peak R.F. Input Voltage................ A0 volts
R.F. Driving Power.................... 0.15 watts
Power Output. .....cvvienenniiinennn., 12.5 watts

637 anp 6W7G

RCA has just announced & new triple-grid
super-control amplifier to be known as the 657.
This tube is a pentode type metal tube intended
for service in the r.f. and if. stages of radio
receivers designed for low heater-power consump-
tion. Its heater requires 0.15 ampere at 6.3
volts. This tube is essentially similar in its other
characteristics to the Type 6K7 now in common
use, except that its screen voltage and current
ratings are reduced approximately 25 per cent,
and the amplification factor is approximately
1750 compared to a value of approximately 1000
for the 6K7.

Raytheon has also announced a new tube of low
heater consumption, the 6W7G. This tube is a
counterpart of the 6J7G in all its characteristics
except the heater consumption, which is 0.15
ampere at 6.3 volts.

6J8G

Ken-Rad announces a new converter tube in-
cluding in one envelope a triode and a heptode.
This is a glass-envelope, octal-base tube much
similar to the 6K8 tube, its greatest difference
being a plate resistance of 4.0 megohms of the
heptode, compared to 0.6 megohm resistance of
the hexode. The heptode scction of the 6J8G tube
has a cathode, five grids, and a plate. The No. 1
grid is the r.f. input grid, the No. 2 and No. 4
grids serve as the screen, the No. 5 grid is the
suppressor, and the No. 3 grid is the mixing grid.
The No. 3 grid is internally tied to the oscillator
grid of the triode section, and the No. 5 is in-
ternally tied to the cathode.

The high plate resistance of the tube should
result in a quite appreciable gain when used with
a high-Q) intermediate-frequency transformer.
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A Desk-Type Push-Button Frequency-
Control Unit

Finger-Tip Selection of Crystals or Electron-Coupled Oscillator
at the Operating Table

By Clark C. Rodimon,* WISZ

a band from the operating table has always

been lacking at W1SZ. The announcement
of a new 8-position push-button switch, offering
new possibilities along the lines of remote control,
created a desire to make some improvements. One
attractive suggestion for using the switch was to
incorporate it in a combination {requency-
changing and transmitter-control unmit, using
seven of the buttons for seven different crystals
and the eighth position for an electron-coupled
oscillator. The idea hit home inasmuch as the
11th International DX Contest was only a few
days away.

This gadget would be on the operating table
and switch any one of seven crystals into use de-
pending on the button pushed. The e.c. oscillator,
on the eighth button, would be used us a lust
resort to reach a frequency the variety of crystals
would not produce. The output of the device
would plug directly into the grid circuit of the
crystal oscillator tube of the existing exciter, re-
placing the usual crystal. The only demand to be
made of the e.c. oscillator was that its output
should be T9 and at least comparable to a crystal
in stability. The finished product would have to
be compact and small enough to fit on the operat-~
ing table, and it must have a self-contained power
supply.

I \LEXIBILITY in changing frequency within

CIRCUIT

It was considered that an 89 as oscillator tube
and a 6L6 as isolating buffer amplifier would pro-
vide u satisfactory tube line-up. The success or
failure of an c.c. oscillator depends greatly on the
loading on the oscillator, and consequent réaction
between oscillator and amplifier. To reduce reac-
tion between these stages impedance coupling
was used, with an ordinary receiving type choke
in the plate circuit of the 89. A low-capacity mica
condenser gave sufficient coupling between the 89
plate and 616 grid. Special shielding was only
deemed necessary on the oscillator cathode coil,
inasmuch as the metal box provided enough
shielding for the output plate circuit. After doing
some figuring with a Lightning Calculator it
seemed that with e.c.o. the best way to cover the

* Managing Editor, @.S.7".

<

entire 3.5-Mec. band, and still not ecramp front-of-
panel tuning too greatly, would be to divide the
coverage into two sections, using padding con-
densers to pick the range desired. An FXT unit
with its two 25 uufd. condensers fitted these re-
quirements very well.

Across the cathode coil at all times is a fixed
capacity of 300 uufd. This lumped capacity makes
a fairly high-C circuit, which is necessary for good
dynamic stability. This condenser is one of the
plated-mica type, comparable to air condensers
in stability with changes in temperature and
humidity.

FRONT VIEW OF FREQUENCY CONTROL UNIT

The insulated output terminals are shown on the left
side. The neon tube indicator is directly above the toggle
switches. The left knob tunes the output and the right
control sets the frequency—when used as an e.c.o.

The only tricky part of the circuit is in the
cathode coil, L), which has two taps. This is
necessary because part of the coil must be shorted
out when using crystal control so that the circuit
can be tuned to a higher frequency for tri-tet
operation. Lj, Cs and Cz in the cathode circuit
comprise the FXT shielded unit. Care must be
exercised in the construction of L; so that shorted
turns do not occur in the process of making the
taps.

The push-button switch is actually a group
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(only three of the eight appear on the diagram—
two crystal and the e.c. positions) of switches,
each button controlling a double-pole double-
throw unit. When any one button is pushed, its
two poles are closed in the forward direction and
the poles of the other switches are automatically
closed in the backward direction. The crystal but-
tons each require only one of the two poles, leav-
ing the other pole available for controlling other

circuits. For instance, dial lights could be flashed
off and on, or relays could be used to short a

Class-B transformer secondary should the crystal
“pushed” be in the c.w. band. Other uses will

suggest themselves.

It will be noted in the circuit diagram that
crystals not in use are shorted out. This is neces-
sary because when e.c.o. is used “free”
will try to resonate when the cathode condenser is
tuned to their frequencies, causing a “jump” in
the tuning. This condition was experienced in
practice and was quite bothersome until the

crystals were shorted out.

The original idea was to keep the unit as com-
pact, straight-forward and economical as possible.
These conditions eliminated a meter as an in-

dicating device. The use of a neon tube as an in-
dicator was considered, and in practice has worked
out very well. The minature Type 991 neon tube
was used in series with the 50-volt screen supply
to the 61.6. The tube acts as an indicator that the
power supply is on, since it glows very faintly
when the 89 is idling. In operation, greatest bril-
liancy indicates the greatest output, making the
tube useful as a resonance indicator.

CONSTRUCTION

An 11- by 7- by 714-inch cabinet was picked to
house the apparatus. By the time the available

space was partitioned out for the push-button

crystals

switch, power transformer, the FXT coil unit, an
eleotxolytlc condenser, seven crystal sockets, and
sockets for three tubes, there seemed to be only
one logical layout—the one used. Even so, it was
just a fit, both in height and width. One conces-
sion had to be made—the switch had to be
mounted upside down!

A single smoothing choke was used, mounted

on the rear lip of the sub-base inside the cabinet.
Also on the inside of this lip, bolted solidly
against it, is the voltage divider. This flat mount-

89
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FIG. 1.—WIRING DlAGRAM OF THE F.C. UNIT

Sw—Yaxley Type 2188 &button

) p.d.t. switch.

Swi, Swe—Toggle d.p.d.t. switches.
Sec text.

T-—~Replacement transformer for BC
receiver with hw. winding
700 v, with center tap, 100

ma.

Ch—9-henry, 130-ma. type
mouni tln

R1, Ra, Ra—Tapped voltage divider.
IRC M1034.

R¢—350,000 ohms, 1watt.
R5—200 ohms, Sawatt.

open

R6—300 ohms, 2-wati

C—8-8-pfd. electrolvnc, 450-volt

i aorking.

Cy, Cr—0.002-pfd. mica, receiving

Ca, Ls—\t;anablc padders in FXT

A—Low dﬂft 300-upfd. mica (Sick-
(,5—100’-_;;uf%omzdgez (Hammarlund
Ce—35-unfd. double-spaced midget

(Cardwell ZR35A8).
C3—70-ppfd. mica, receiving type.

RFC—R-100 receiving tybe.

L1—16 turns No. 18 avirc on 1" form
in FXT unit. Tapped at 7 and
11 turns from the bottom.

Le—45 turns No. 22 wire on 14"
diameter form.

L3z—Fixed link, 3 turns No. 12, self-
supportmz on output ter-

nals.

N—Tvpc 991 midget neon tube. Holc
drilled in cabinet to fit, with
connections soldered directly
on the neon tube tcrminals at
the vear.
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ing is recommended by the manufac-
turer to provide sufficient heat con-
duction away from the divider. Holes
for the bolts on both the front and
back lips of the sub-base were count-
ersunk so the screw heads would not
protrude. The switch is mounted un-
der the sub-base and is securely
bolted to the front lip with 134-inch
bolts and 114-inch mounting pillars.
Mounting the switeh calls for some
filing for each slot on the sub-base.
The sub-base was raised 34 inch in
the cabinet. It is necessary to drill
eight half-inch holes through the
panel of the cabinet to allow the
buttons to move far enough in the
““push’’ position. An escutcheon plate
fits over the push rods and panel
holes.

One tuning condenser is mounted
on either side of the push-button
switch. The condenser tuning the
cathode circuit of the 89 is a midget
type picked to fit the space. This con-

denser must be of good construction
and should be mounted rigidly.

The wiring is all sub-base save for
the lead to the control grid of the 89.
For stable e.c.o. operation it is most
important that all leads in the r.f.
portion of the oscillator be direct and supported
30 there is no vibration. R.f. chokes and resistors
should be fastened solidly to mounting lugs so
there is no chance of vibration. The paint should

FIG. 2—OUTPUT COUPLER
See text for details.

be scraped from the sides and bottom of the hox
around the screw holes so a good electrical joint is
secured when the box is assembled. If this is not
done the user may find himself with an e.c. oscil-
lator that “burbles” and is anything but stable.
The unused prongs on the crystal sockets should
be bent so that they cannot touch any exposed
wiring; an even better scheme would be to ground
all unused socket connections. (Ground connec-
tions should be made to soldering lugs under nuts
and bolts coming through the sub-base, making
sure that there is a good contact between lug and
hase.

Coupling coil L3 is a 3-turn coil 2 inches in

INTERIOR OF THE UNIT

The output coil is at the left, unshielded. The cathode coil is at the
right in the FXT unit. It can be scen there is not much room to spare.
At the rear is the cabinet with the fixed link L3 attached to the output
terminals. The photograph shows 5 turns, but this was later cut down
3 turnsl Wl:hcn the unit is assembled the plate coil fits inside the fuccd
output link.

diameter, self-supporting on two insulating jack-
type bushings that serve as output terminals.
The coil is so arranged that L, fits inside Lg when
it plugs into its socket. The output terminals con=
nect to a two-wire line terminating in the output:
coupler. c

OUTPUT COUPLER

The coupler for plugging into- the. crystal
socket of the exciter was made from an FXT unit
with 60 turns of No. 20 wire across the two fixed
padders as shown in Fig. 2. A 0.002-u{d. isolating
condenser was placed inside the can to prevent
grounding the grid of the first tube in the exciter
proper. The coupler is tuned to a considerably
higher frequency than the output of the control
unit since the internal shielding in the ex-crystal
oscillator tube was not sufficient to permit tuning
the grid and plate circuit to the same frequency
without self-oscillation. Also, the output would
have been greater than necessary. The coupler
tuning was adjusted so that the dip on the plate
meter of the former crystal tube was the same as
when a crystal was used in the grid circuit.

Since the keying of the transmitter was already
taken care of it was not necessary to worry about
the chirp problem, so often a bugaboo of e.c.
oscillators. Tuning the next stage after the e.c.
unit itself had no effect on the frequency; there
was no reaction save a change in transmitter
output.
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OPERATION

When all wiring has been completed and
checked and the voltages at tube terminals meas-
ured, the gadget is ready for a trial run. Try a
crystal first for oscillation. Crystal frequencies
must be between 3500 and 4000 kc. Push the but-
ton which connects the desired crystal into the
circuit; oscillation will be indicated by an in-

WIRING IS ALL UNDERNEATH

The 300-ppfd. fixed mica condenser is directly in back of the cathode
condenser at the right. R.f. chokes are jammed in with by-pass condensers,
but all wires are vibration-proof. The filter choke is at the left. At the
1ight of the choke is the voltage divider, almost hidden by the lip of

the box.

crease in the brilliancy of the indicator tube. Set
the output condenser, ("s, for maximum bril-
liancy and the tuning is finished. Crystals within
200 ke. in frequency may be selected without
resetting Cs.

When Cjs is set for maximum lamp brilliancy
for one of the crystals, use the receiver as a moni-
tor and push the e.c. button. Adjust the cathode
condenser, (5, until a beat is heard, indicating
that the e.c. oscillator is now tuned to the same
frequency as the crystal. The brilliancy of the in-
dicator tube will be less, as will be the output, but
this is no factor to worry over. If a beat is not
heard but the oscillator is working properly, as
indicated by a change in brilliancy in the indica-
tor tube as Cs is varied, the e.c. oscillator is not
capable of tuning to the crystal frequency. If this
occurs set trimmer condensers Cz and C3 at mini-
mum and, with the receiver, note what frequency
range a complete rotation of (5 will give. It
should hit 4000 around the minimum setting of
Cs and tune to about 3600 ke. with maximum
setting. Now, set Ca and ('3 ut maximum capacity
and check the range of the oscillator when rotat-

ing Cs. It should be possible to go a trifle lower in
frequency than 3500 kec. at maximum sectting of
('s. With C and Cq set at minimum capacity it
will be possible to tune above 4000 ke., so that
complete coverage of the 3.5-Mc. band is
available.

Using the padders in this way gives more band
spread, with the value of (s specified, than if the
whole band were covered on u single variable.
This allows easier resetting to match
frequencies, but even so @ good ver-
nier dial for (‘s would be a worth-
while asset.

The cathode condenser setting is
changed only when the e.c. oscillator
is used for frequency control. When
the crystals are used the setting of
this condenser is immaterial. The
coil and condenser combination, L;Cs,
in the plate circuit of the 6L6 more
than covers the entire range from
3500 to 4000 ke. The setting of Cg
is not critical either, but for frequency
changes of 200 kec. or more it is ad-
visable to reset for maximum bril-
liancy of the indicator tube.

STABILITY

As there is a considerable amount
of heat thrown off by the tubes and
transformer it is suggested that dur-
ing operation the lid of the box be
open. With the lid closed the box gets
quite warm—too warm for any but
low-drift crystals to operate on u
given frequency.

Some words should be said con-
cerning the drift of the e.c. oscillator.
From a cold start until the end of a 4-hour period
the total change in frequency was 3 ke. on &0
meters. Most of this change was in the first ten
minutes. After that time, the frequency crept
down quite gradually for the first hour, after
which the change was very slight. However, dur-
ing the DX Contest it was never turned off—
the unit ran constantly, as did the receiver.

The stability was better than we had hoped for.
Whether the frequency at a given condenser set-
ting changed a few ke. from day to day did not
woIry us, since the frequency would be changed
frequently during contest operation. It was
merely necessary to maintain a fairly even rate of
climb for on and off periods of transmissions. At
first a switch in the “B’’ supply lead was tried to
turn the gadget off while receiving. However, this
did not work out well because with the switch
turned off the tube elements would cool. It was
then decided to cut off the screen voltage on the
89. This can be accomplished either by opening
the circuit or grounding the screen, as shown by
Sw,. Either method worked out very well.
(Continued on page 98)
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A Portable-Mobile Crystal-Controlled
ULH.F. Transmitter

15-Watt Output Unit Which Can Be Adapted to 28- and 56-Mc. Work

By Louis R. Padberg,* W9FPA

here is the outgrowth of several years’ work
with mobile equipment in the u.h.f. police-
communication field. While
designed primarily for mo-
hile usc in the 30- to 40-Me.

THE portable-mobile transmitter described

of the r.f. choke perhaps supplies a small
amount of grid bias.
The sccond triode section is a conventional

region, it can be readily
adapted for other uses, such
as for the 28- and 56-Mec.
amateur bands. The circuit
is based on fundamentals
and is simplicity in itself; all
parts not absolutely neces-
sary have been omitted
without sacrificing efficien-
cy. It represents the result
of endless experimenting
with combinations of tubes
and parts, to determine the
most suitable layout for this
type of work.

The circuit diagram is
given in Fig. 1. A 6N7G is
used as a crystal oscillator

and doubler, followed by the

final amplifier, an 807. The
final may be used either as a
straight amplifier ordoubler,
depending upon the circumstances. For police
work, a 36-meter crystal is used, the final being
a doubler to the 9-meter operating wavelength.
The constants given in the circuit diagram are for
20- and 10-meter crystals, however, for work in
the amateur bands. For 28-Me. operation, a 14-
Me. crystal should be used, in which case the 807
is used as a straight amplifier. With the same
erystal, the 807 can be used as a doubler to 56
Me. Alternatively, a 28-Mec. crystal can be used
for straight amplification on 56 Me.

Either metal or glass tubes can be used, but the
author finds the glass type slightly superior. A
6L.6G may be substituted for the 807, although
the output is lowered slightly and neutralization
is required.

It will be noted that the first triode section
has no resistance in the grid circuit. The cathode
is at ground potential and a National R-100 choke
is used across the crystal. The plate current does
not creep as might be expected; the d.c. resistance

* 1028 Fairmount Ave., St. Louis, Mo.
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FIG. 1—CIRCUIT DIAGRAM OF THE PORTABLE-
MOBILE TRANSMITTER
C~—100-ppfd. air trimmer (Hammarlund APC-100).
C2, C3—50-upfd. air trimmers (Hammarlund APC-50, in
coil forms). R1—20,000 ohms, 1-watt.
C4—100-ppfd. mica. R2—100,000 ohms, l-watt.
C5—300-pufd. mica. R3—10,000 ohms, 10-watt.
Ca—100-pufd. mica. R4—900 ohms, l-watt.
Cr, Cg, Co—0.01-pfd. mica. R5—100 ohms, 1-watt.
C10—25-ufd. 50-volt electrolytic. Re—25,000 ohms, 2-watt.
C11—0.003 pfd. R7—1000 ohms, 10-watt.
Cia2—0.05 pfd. RFC—2.5-mh. r.f. choke.
Li*—14-Mc. crystal—I8 turns No. 18, length 1 inch, di-
ameter 14 inches.
28-Mc. crystal—4 turns No. 18, length 1 inch, diame-
ter 114 inches.
La,* La*—28-Mc.: 4 turns No. 18, length 1 inch, diameter
114 inches.
56 Mc.: 2 turns No. 18, length 1 inch, diameter
) 1Y% inches.
Ls—Center-tapped choke ( fwrimarv of Thordarson T-6125
output transformer). Oscillator frequency adjusted
by Ci1 and Ci2.
Tr—T'ransceiver-type
{UTC-UP

T2—Class-Binput,parallel6N7driverto6N7 Class-Bgrids.

T3—Class-B output, 6N7 to 8000-ohm load.

Swi, Swz—S.p.s.t.; on-off switches for microphone and
audio oscillator. Lwi in microphone-receiver

microphone-audio transformer

handset.
J—Closed-circuit jacks.
*Suggested specifications for amateur-hand work.
Slight modification may be required.
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doubler. Since the 807 is extremely easy to drive,
quadrupling in the second triode of the 6N7G can
be done, and usually provides sufficicnt excita-
tion. For the particular frequency desired in this
case (33,100 kec.) doubling twice proved most
satisfactory. Care must be taken not to over-
excite the grid of the final, as reduced output
and shorter tube life result. A grid meter should
be used to determine the correct grid current.
With a 10,000-ohm grid leak the grid current was
16 ma. at 375 volts on the plate of the final. The
best grid resistor was found to be about 100,000
ohms, and with this value the grid current is 3 ma.

5.8 volts input. The microphone is a high-grade
single-button type and the quality compares
favorably with more expensive types.

The layout of parts is shown in the photograph
of the transmitter. The crystal, doubler plate
voil, and 807 are along the front edge of the
chassis. Directly bchind are the oscillator plate
coil, the 6N7G oscillator-doubler, and the final
plate coil; the latter is hidden by the 807. The
modulating equipment is along the rear edge.
The transmitter is on rubber shock-proof mount-
ings, which are advisable, even esscntial, for
mobile work in a car or aircraft. In some portable

applications the transmitter is mount-

ed, with & receiver, in a carrying case,
with a separaté transformer-rectifier

type power supply which is operated

S TS

from a small gasoline-driven a.c.
source.

Several antenna systems have been
used with satisfactory results. The
one now in use is u quarter-wave ver-
tical fishpole mounted on the rear
bumper. This can be grounded against
the car frame at the base and a single-
wire feeder tapped about 25 inches
(for 33,100 ke.) above the base,! or the
base can be insulated and the antenna
fed at the bottom. The feeder is ca-
pacitively-coupled to the final. The
tapping point is rather eritical and
should be done with the aid of a field
strength meter. Very loose coupling
will usually be found best.

The range of the transmitter will

SHOCK-PROOF MOUNTINGS

Designed primarily for mobile police work, the circuit readily can be

adapted to amateur use.

No r.f. choke is used cither in this circuit or in
the plate circuits. Better results were actually
obtained without them, although they werc
originally placed in the circuits.

The modulator uses a 6N7G driven by another
6N7G connected as a triode. A 100-ohm resistor
connected between the center tap of the Cllass-B
input transformer and cathode serves to lower the
current without causing any appreciable distor-
tion. Between 350 and 400 volts are used on the
plates of these tubes. At this voltage the audio
output is sufficient to modulate fully 25 watts
input to the final r.f. stage.

A 6C5 tube is used in an audio oscillator circuit
feeding into the modulator; this tube of course
can be eliminated if not desired. In police work
it serves as a calling tone, and on 56 Me. it could
be used for modulated c.w.

All circuits are metered by means of a plug and
jack system, using a 0-100 ma. mecter. All tubes
are operated at 375 volts except the oscillator,
which i8 run at 275 volts. The plate supply is «
dynamotor rated at 225 ma. at 400 volts, using

THE CRYSTAL-CONTROLLED U.H.F. TRANSMITTER WITH ITS

depend upon the power input and the
naturc of the country over which it
is working. Communication has been
established for 35 miles over flat coun-
try, using 20-25 watts input. In a city,
consistent range should be figured at about five
miles. The sky wave has been picked up several
thousand miles away.

With crystal-controlled apparatus as simple as
this therc iy no excuse for using modulated oseil-
lators.

! Should this type of feeder be used on an umateur-band
antenna, the optimum point for attachment can be found
with the uid of a field-strength meter.—EpITOR.

B Strays g

“Before installing 866 and 866A tubes, a tiny
hole should be drilled in the base of each, between
the small pins. This allows the air in the basc to
remain at atmospheric pressure, reducing the
tendency toward increased pressure (resulting
from high temperature) causing the solder to
leave the ends of the filament pins.”

—W1JPE

There is nothing deeply significant about the
eover this month—just a fine sample of hay-wire.
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The Construction of Television Receivers

Circuit Details of the Experimental Superhet Model Together with Suggestions
for the Adjustment of Both Receivers

By Marshall P, Wilder* W2KJL

In this sixth and final article of the present series by Mr. Wilder further suggestions on the assembly and ad-
justment of experimental equipment are given. Additional material dealing with the practical problems of
modern television is scheduled to appear in the early future.—~EDITOR.

perimental television receivers, it would be

well, first, to round out the general outline of
the superheterodyne version. The arrangement
of the two r.f. stages is given in Fig. 1 and differs
in no important respect from the r.f. scetion of
of the t.r.f. rccciver. The stcep-slope pentode
1851 is used in both stages and all tuned circuits
are heavily damped with resistanee to provide
the necessary band width. The output of the sec-
ond stage feeds the 6K8 mixer, the circuits of
which are so arranged that a 6J8 or 6A8 may be
substituted without any change in wiring. The
6K8 is, however, the preferred tube. The output
of the first i.f. transformer in the plate circuit
of this mixer fceds the four-stage i.f. amplifier
shown in Fig. . This scetion is quite conventional
in its circuit arrangement. and employs the 1851
in each stage. It will be noticed that the Aladdin
type U100 i.f. transformers have the

IN continuing the description of the two ex-

condensers but their value must be at least sev-
eral hundred pfd. before effective low-frequency
responsc and freedom from phasc distortion are
had. Practice suggests the much simpler pro-
cedure of omitting any by-pass.

The output of the video amplifier is capacity
coupled to the control grid of the 1801 cathode-
ray tube across which circuit is connected a diode
d.c. restoring circuit. The synchronizing separator
unit, which is somewhat similar to that deseribed
in the January issue, is connected directly to the
plate of the first video amplifier. This connection
avoids the necessity for a phase-changing triode
as indicated in the original circuit and, because
the d.c. component is still available in the first
video plate circuit, assures a constant level for
synchronizing impulses. Aside from these details,
there is nothing likely to confuse anyone familiar
with the previous articles of this series.

trimmer condenscr across the pri-
mary winding and that the loading
resistor is across the sccondary wind-
ing only. Expecriment and measure-
ment has indicated that this ar-
rangement provides sufficient band
width (at least for cxperimental
purposcs). In attempting a still fur-
ther increase in the band width it
would appear to he desirable to re-
duce the resistance of the loading
resistors across the secondary wind-
ing and not to include additional
resistors across the primary winding.
The last if. transformer, 7', feeds
the second detector—a diode con-
nected rather unconventionally across
the secondary terminals. The output
of this diode feeds directly to the
input of the two-stage vidco ampli-
fier which also employs the 1851.
One feature of this amplificr is that
no by-pass condensers are used
across the cathode resistors. Higher
wain may be had by using by-pass
*55 Kendall Ave., Maplewood, N. J.

ILLUSTRATING THE R.F. AND LF. SECTIONS OF THE

SUPERHET TELEVISION RECEIVER

‘The two r.f. amplifiers are at the left, the tuning condensers being
manipulated with a bakelite tuning rod. T
can be seen between the upper cornersof the partitions. This photograph,
like those presented with the article in the April issue, was taken before
>>  the advent of the 1851 pentode. The English tubes shown have since been
replaced with the new American type.

he cut-down i.f. transformers
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Turning now to dctails of construction and
adjustment, we will first review the t.r.f. reeciver
which was illustrated and described in general
terms in the previous article. Of first importance,
of course, is the problem of mechanical layout.
That shown in the illustration is an entirely prac-
tical one but, it must be insisted, by no means the
ideal one in all cases. It is firmly suggested that
the experimenter should first obtain all the es-
sential components, then juggling with them and
making sketches until the clements of the me-
chanical design have been cvolved. In the r.f.
amplifier scction it is cxtremely important to
provide a very short and direct path from the
plate circuit of one r.f. amplifier to the grid of the
next. The method of inverting every other tube,
as exploited in the design of both reccivers, is one
good method of assuring such short leads but
the procedure, it must be admitted, does involve
mechanical complication and it does virtually
prevent ganging of the four tuning condensers.
This last limitation is not important at the mo-
ment (it will probably be many years before we
have a band full of transmitters operating simul-
taneously) but it docs constitutc one of the

Isv. RF. 2nOR.F
1851 1851

problems to be overcome. There is comfort in
the thought that most amateurs have already
developed considerable skill in the design of pur-
poscful and practical mechanical assemblies and
we feel that the problem will be solved in a dozen
different ways in quick time.

In the original model, the video amplifier and
syne. scparator, together with the cathode-ray
tube, were assembled on the one folded channel
and back plate. Then, the r.f. scetion was bolted
alongside. A similar principle was observed in the
construction of the superhet recciver, the addi-
tional length made ncecessary by the extended i.f.
amplifier being utilized, on the other side of the
chassig, by the swecep circuits. 1t will be noticed
that the i.f. transformers in the superhet receiver
have been cut down to permit mounting them
horizontally ou the vertical partitions. This greatly
facilitates the provision of dircet wiring but calls
for the addition of cxtension picces on the tuning
screws of the trimmer condensers.

THE SWELEP GENERATORS

After completing the assembly and wiring of
either recciver, the first problem is to insert the

MIXER
6K8

w

[Z2L221]

FIG. I—TI-;E CIRCUIT OF THE TWO R.F. STAGES AND MIXER OF THE SUPERHET RECEIVER

R1—1000-0hm, V4awatt.
R2—150-0hm, Y4-watt.
R3—1000-0hm variable.
R4—60,000-0hm, Ya4vact.
Rs—1000-0hm, 5watt.
Ra, Rs—1000-0hm, V4-vait.
R7—0.25-megohm, Vawatt.
Rg—1000-0hm, Y4-watt.
R10—20,000-0hm, 2watt.
R11—300-ohm, 14watt.
R12—50,000-0hm, Vaavatt.
R13—2000-0hm, 14vatt.
R14—2500-0hm, Y-watt.
Ri15—150-0hm, Yovatt.
R16—60,000-0hm, 14-1vate.
R17——2000—ohm Laavatt.
Ri1s—150-0hm, a-watt.
R10—60,000-0hm, Yo-watt.
R20—2000-0hm, Yo4vatt.
R21—2500.0hm, l44wvatt.
R22—150-0hm, l45-watt.
R23—60,000-0hm, 14~vatt.
R24—2000-0hm, V4-vatt.
R25—2500-0hm, V5-watt.
R26—150-0hm, V5-wvatt.
R27—60,000-0hm, Ya-wate.
R2s—2000-0hm, Va-watt.
R29—2500-0hm, 15watt.
R20—5000-0hm, 14-vatt.
Rar—-150-0hm, Y3-wvatt.
Raz—60,000-0hm, Yoavatt.
R33—2000-0hm, 1avatt.
R34—0. 254ncgohm. aavatt.
Ri5—150-0hm, Vo4watt.

R38—60,000-0hm, Vs-vatt.
R37—2()()O-ohm, Lavatt,
R3s—1.0-megohm, Y4-watt.
R39—50,000-0hm variable.
R40—200,000-0hm, lavatt.
R41—500,000-0hm variable.
Rs2—3-megohm, 3«watt.
R43—15,000-0hm, Y4-vatt.
R44—2000-0hm, 4-watt.
R4s—0.2-megohm, lawatt.
R46—10,000-0hm variable.
R47—25,000-0hm, I-vatt.
R48—470,000»ohm variable.
R49—25,000-0hm, 1awatt.
C1—0.01 paper.
Cy—35-pufd. Cardwell trim-air.
Cs, C4—0.01 paper.
L(,—M-pyfd. ardwell trim-air.
C a—lOO»upf . mica.
Cr, Cs3—0.01 paper.
Co—35-pufd.Cardwell trim-air.
Cio, Cr11—0. Ol-ufd paper.
C12—100-pufd. mica.
Cxa——lOO-ppfd mica.
C14—0.0025-pfd. mica.
C15—0.01 paper.
Cis—IL.f.trimmer.
Ci7, Ci1s, C19—0.01 paper.
Cu0—0.01 paper.
Co1—35-pufd. Cardavell trim-air.
vo—I.f.trimmer.
Cas, Ca4, C25—0.01 paper.
C20—Lf. trimmer.
Cu7y Cas, C20—0.01 paper.

Cs .qo—I.f trimmer.
Csi, Caz. Ca3—(.01 paper.
34—I.f.trimmer.
Cas—5-ppfd. mica.
Czs—8-ufd. electrolytic.
(,37—1-;4fd. paper.
(38, C39—10.01 mica.
(,40—() 25. ‘[;fd. papcr.
C41—8-pfd. clectrolytic.
Cs2, (,43—().01-ufd. mica.
Cu4—l-pfd. paper.
Cy5—0. l-uf paper.
Cqe—8-pfd. clcctrolytu:.
C47—0.01 mica.
Cas—L-ufd. paper.
Ca9—0.0015.ufd. mica.
Cso—I-pfd. paper.
L1—¥ turns No. 14 tinned wire, 142"
inside diameter occupying
114'" of length.
Lo, La—7 similar turns.
L4—12 turns No. 14 tinned wire, 4"’
inside diameter occupying
14’ of length.
Ls—12 turns No. 22 silk-covered wire
wound on a form to fit inside

L.

La, L7—No. 34 silk-covered wue
closeewound on a 5/16"
diameter form to occupy
13716’ of length.

Ty to Ts, incl—Aladdin type U100
i.f. transformers.
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FIG. 2—THE COMPLETE CIRCUIT OF THE LF. AMPLIFIER

For constants sce under Fig. 1.

tubes of the sweep oscillators and check their
performance. The work is enormously facilitated
if a cathode-ray oscilloscope (provided with the
usual linear sweep) is available. With such an
instrument, the operation of the sweep oscillators
and the wave shape available from their output
circuit may be examined. Adjustment of the
sweep oscillators in the t.r.f. receiver is, of course,
simplified by the fact that controls for frequency
are the only ones provided. With the constants
given, the sawtooth output can hardly fail to be
of reasonably satisfactory shape and amplitude.
The magnctic sweep circuits of the superhet re-
ceiver involve a much more secrious problem
since all of the many controls influence the final
waveshape. In this case, a particularly effective
procedure is to insert a 10-ohm resistor in series
with the output transformer and the yoke wind-
ing, then observing the voltage across this resistor
on the oscilloscope. The amplitude of this voltage
is quite small and it will be essential to use an
oscilloscope fitted with an amplifier of good
frequency response. It is impractical to attempt
to describe the effect of the various adjustments
on the waveshape but, fortunately, a clean saw-
tooth can be had by pure cut-and-try adjustment
of the various variable resistors. It is suggested
that the vertical sweep unit be adjusted first
and that a search should then be made for any
evidence of the sawtooth voltage in the plus B
lead to the horizontal sweep unit. Further ex-

periment with the circuit given in Fig. 4 of the
article in the April issue suggests that more cf-
fective separation of the two circuits may be had
by eliminating the resistor ;3 and by inserting a
3000-ohm resistor in the lead joining the high
voltage leads of the two sections of the sweep
unit. An additional 8-ufd. by-pass condenser is
then placed between the plus B wiring of the
horizontal sweep and ground.

With the sweep circuits in operation, high
voltage may be applicd to the cathode-ray tube
and the luminous rectangle or raster focussed and
examined carefully. Poor waveshape in the hori-
zontal sweep immediately will be made apparent
by unevenness in the brilliance in a horizontal
direction. Poor linearity in the vertical sweep
is made evident by irregularity in the luminosity
in a vertical direction or in irregular spacing of
the fly-back trace. Naturally, the amplitude
should be sufficient to fill the screen of the cath-
ode-ray tube. Further adjustment of the sweep
circuit may be made just as soon as the video
amplifier and sync. separator are put into com-
mission. At this time, the output of a conventional
serviceman’s tést oscillator may be connected to
the input of the video amplifier. With the oscil-
lator running at, say, 500 ke., vertical bands
will be produced on the screcn. The spacing be-
tween these bands should be substantially the
same all the way across the screen if the horizon-

(Continued on page 96)
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FIG, 3—THE SECOND DETECTOR, VIDEO AMPLIFIER, SYNC. SEPARATOR AND CATHODE-RAY TUBE
CIRCUITS

For constants see under Fig. 1.
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A Simplified Exciter Circuit

Low Crystal Current, Good Harmonic Output, Minimum Controls

By Carl C. Drumeller,* W9EHC

containing the shattered remains of some

thirty dollars’ worth of defunct crystals
that had departed this life hy way of ‘‘high-
output” oscillators, the writer decided that for-
ever hereafter the crystals used at W9EHC
would function in an oscillator that would be
called upon to do duty as a frequency-control
device only, and that all frequency multiplication
and power amplification would be done in

KTER shedding a few tears over a little box

the r.f. choke in the cathode circuit was replaced
by u tuned circuit. This circuit showed great
promise; it was a ready oscillator, taking off
with any erystul from 160 to 40 meters inclusive,
it was very stable, the ecrystal current was
moderate, the power output wuas enough to
excite properly the next stage, and the tuning
was quite uneritical. In fact, it was so uncritical
that the output scemed to be best with the tuning
condenser at minimum capacity, so the condenser

was removed. The output promptly went

up. A larger coil was plugged in, and the
output still went up. Finally a 2.5-mh. r.f.
choke was soldered in, and the output still
went up, exciting the tube following the
oscillator very well. To make matters
more interesting, it now became possible to
use o 616 as a buffer without bothering to
neutralize it.

‘The circuit finally worked out, the next
step was to determine constants. The
soldering iron came in for plenty of wear
and teur while dozens of different com-
binations of capacity and resistance were
tried and different tubes were tested.
The values given in the diagram resulted

after much experimentation, and it is

A PANEL VIEW OF WOEHC’'S EXCITERTRANSMITTER not udvisable to depart from them with
With only two tuning controls and two plug-in coils, screral one exception; the cathode-resistor by-pass

bands can be covered with one crystal.

subsequent stages. That decided, the next ques-
tion was: What type of oscillator should be used?
A survey of crystal oscillators showed two funda-
mental types; the more cormon grid-cathode
(t.p.x.g.) Fig. 1-A and the less-used grid-plate,
Fig. 1-B. From these a number of famuliar
variations have been evolved.

A breadboard layout was set up and a number
of different types of oscillators were built and
tested. A thermocouple milliammeter in series
with the crystal measured its r.f. current, and the
same meter could be loosely-coupled to the plate
circuit to measure the comparative output.
Since it had been pre-determined that the
oscillator was to be used for frequency control
only, it was coupled to an amplifier tube, and all
output measurements made iu the plate circuit
of that tube.

After a series of tests of different circuits, one
similar to that shown in Fig. 1-C was tried, the
difference lying in the fact that in the original,

* 441 No. Franklin St., Colorado Springs, Colo.

condenser of the 6L6 stage may be reduced
to as low a value as 100 pufd. with a steady
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FIG. 1—FUNDAMENTAL CIRCUITS AND THOSE
USED BY THE AUTHOR

At A is the ordinary tuned-plate crystal-grid circuit; at

B the grid-plate type. Circuits C and D are the author’s

development of the latter, adapted to triodes and tetrodes.
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increase in output (especially at the
higher harmonics) but with a sacri-
fice in stability.!

The choice of tubes is wide, but
certain ones are somewhat better
than others. For the oscillator, the
6V6G and the 41 are equally good,
with the 2A5, 24A, 59, 6L6G, and
the 42 lagging a bit. For the buffer-
doubler, the metal 6L6 is consider-
ably better than its nearest rival, the
8L6G, which in turn is far ahead of
the 59, 2A5, 24A, 41 or 42.

A series of readings was taken,
recording the crystal current with
differing crystals and with the output
circuit tuned to the fundamental
frequency and to various harmonics.
With 375 volts on the plate and 250
volts on the screen, the ecrystal

! The lurger capacitive reactance with
smaller values introduces regeneration,
egpecially at the higher frequencies. This
method of increasing output st higher
harmonics was used in the frequency-multi-
plying circuit of the original Tri-tet exciter,
and the same arrangement also has been
used to give feed-back in u.h.f. oscillators.—
Eprror.

between the crysta

THE CHASSIS LAYOUT

The 6V6G und 6L6 multiplier are mounted close together. The
shielded coil is that {or the 6L6 plate and RK-20A grid. The small knob

and RK-20A controls the excitation. The audio

oscillator for monitoring keying is along the near edge.

VoG RK-20A
A
Co|C: C
L 10]Cn 13 Ly
RFC;
1 % C== } 1Cu
'cc, Tco 3Re J v | T
T3 2.3 E
‘ Ry
T S_—
Sw, |§ b y
2 +215 +550 -8 =60 +750-1250
+C

T

F1G. 2—CIRCUIT DIAGRAM OF THE COMPLETE EXCITER

C1—0.1-pfd. paper.
Co2—.002-ufd. mica.
C3—0.006-ufd. mica.
C4—2-pfd. electrolytic,
_ 400~o0lt.
Cs, Cg—0.006-pfd. mica
(see text for dis-

cussion of Ca).
Ci~—50-upufd. midget

variable.
Cz—0.015-ufd. mica.

Cy—.006-pfd. mica.
Cio, C11—0.002-pfd.
mica.
Ci12—0.01-xfd. mica.
C13—100-pufd. transmit-
ting variable.
Cr4—0.015-pfd. mica.
C15=.002-ufd. mica.
R1—0.5 megohm, lavatt.
R2—750 ohms, Z-watt.

R3—50,000 ohms, 1-vatt.
R4—30,000 ohms, 7?5-

watt.
R5—250,000-0ohm wvaria.

ble, 204vatt.
Rg—100,000 ohms,

watt.
R7-—2000 ohms, 20-watt.
Rg—15,000 ohms, 2-watt.
Rg—20,000 ohms, -+0-

watt.
R1—75,000 ohms, I-

20-

watt.

L1, L2, L3—Usual values
to resonate at de-
sired frequency
with tuning con-
densers specified.
Dimensions for
various types of

coil forms may
be taken from
charts in the
Handbook. L3 is
the same as L1 in
each case, with
interwound

turns.
Swi, Swa—S.p.s.L. switch.
T—Audio transformer,
single plate to
push-pull grids.
RFC3, RFCs—
2.5-mh.r.f.choke,

RFC;,

125 ma.
Mi1—0-20 d.c. milliam-

meter.
M2—0-100 d.c. milliam-

meter.
P—Headphone unit.

current in no case exceeded
three scale divisions on the
100-division scale of a
115-ma. thermo-couple cur-
rent-squared galvanometer.
It is quite important that
the plate circuit of the fre-
quency-multiplier tube be
tuned to exact resonance
with the fundamental fre-
quency or some harmonic
thereof. If it is off resonance
the crystal current goes up,
hut never to a figure that is
dangerous even to X-cut
crystals. If the output is too
great reduce the screen grid
voltage of the oscillator
tube.

The circuit of the com-
plete exciter unit is shown
in Fig. 2. It will be noticed
that a keying monitor is in-
corporated, since it is the
writer’s belief that no c.w.
transmitter should be oper-
ated without one. A listening
period on any ¢.w. band will
convince even the most
skeptical that something is
needed to improve many
of the fists that infest the
amateur bands.
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No construction notes will be given, for every
true amateur is capable of designing a layout
that will meet his individual needs. A few words
need be said in explanation of the resistors in the
oscillator circuit. RoCy comprise a key-click filter
that functions perfectly. K3 is needed to enable
the bias voltage produced by the /2 drop across
R7 to be impressed upon the grid of the 6L.6 when
the key circuit is open. Ry is a bleeder that draws
current through I23 and thereby applies high grid
bias to the 76, via Ro, when the key is open;
this was found to be necessary to prevent the
audio oscillator from functioning while the key is
open. Swy and Swe are used to short the key and
to cut off the a.I. oscillator while using 'phone or
while tuning up. It is important to place Sws
where it is shown, and not in the plate circuit, as
it would then affect the plate voltage of the oscil-
lator and the screen-grid voltage of the 61.6. Rs
and I comprise a voltage divider that enables
the screen voltage of the oscillator tube to be
adjusted properly. This control should be used to
adjust the power output of the unit, and it will be
found that it will never be necessary to run more
than 8 milliamperes rectified grid current through
M. Cq keeps the audio oscillator from modulating
the 6V6G and the 6L6.

It will be noticed that no plate meter is em-

played in either of the first two stages, and that
Ly and Ly are interwound to give ‘‘unity cou-
pling.” This is not by accident. A meter in either
of those two plate circuits gives a reading that has
no bearing on the power output, and it is ncces-
sary to read the rectified grid current of the am-
plifier in order to determine when L,(7 is prop-
erly tuned. It is therefore impractical to employ
link coupling, for then the amplifier grid current
would also be dependent upon the tuning of its
grid circuit as well as on the 6L6 tuning. Capacity
coupling could be employed, of course.

In cases where high power output is not de-
sired, & smaller tube can be used in place of the
RK-20A. At WONRZ, and also at WIZCX, a
616G is used as the final tube of the exciter and
enough output is realized to excite fully any
tube up to and including a T55. The RK-20A was
used at WOEHC simply because there was one
available in the shack.

This circuit will oscillate with 160-, 80- and
40-meter crystals; it has never been tried with
20-meter crystals. It works as well as a quad-
rupler from an 80-meter crystal as it does as a
doubler from a 40-meter crystal. The output on
ten meters, using an 80-meter crystal, is used at
WIEHC to excite an RK-38 final amplifier to full
output. What more can one ask of an exciter.

Improved_ Thermo-Ammeter Construction to
Increase Accuracy on Ultra-High Frequencies

By John H. Miller*

T has been known for some time that errors

have existed in thermal instruments function-
ing on very high frequencies, and a
number of articles on this general .
subject have been published in the

of the heater, and in turn actuates a very sensi-
tive d.c. meter movement. Since at the ultra-

FRTOUCNCY - MECACYELES
0 70 M 90

technical press.t The essence of all of

these studies . of the vesponse of

thermal instruments to ultra-high-

frequency currents has been that in

the higher ranges they tend to rcad

high. Thermo ammeters function by

reason of a heater wire which is

heated by the current passing tbrough

it; to this heater is welded a4 small-

thermocouple which produces a volt-

age proportional to the temperature

* Weston  Electrical Instrument Co.,
Newark, N. J.
1 “Frequency Errors in Radio Frequency

Ammeters,” by J. D. Wallace and A. H.

Moore, L.R.E. Proceedings, March, 1937, and
“Thermocouple Ammeters for Uitra-High ©

Frequencies,” by John H. Miller, I.R.E. Pro-
ceedings, December, 1936.
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high frequencies the effective resistance of a
wire is somewhat higher than at low frequencies,
it is obvious that the total heat, I2R, is greater
at the high frequencies and as a result the in-
strument reads higher on its scale.

Most studies of this error indicate that the
skin effect is practically the entire effect, and
Fig. 1 shows a correction sheet applying to stand-
ard Weston Model 425 thermo ammeters. It will
be noted that the error increases with both fre-
quency and full-scale current range, and this
might be expected because for the higher ranges
the diameter of the heater wire increases.

This difficulty has been satisfactorily solved
through the use of a tubular heater clement
formed from cxtremely thin platinum foil, to
which is welded the thermocouple which sctuates
the direct-current movement proper. The tubular
heater element is so dimensioned that the effec-
tive resistance at the ultra-high frequencies is
very little diffcrent from that at low frequencies,
this dimensioning being carefully worked out in
terms of all factors such as specific resistance of
the material, diameter, wall thickness, and so on.
Through the use of high-resistance platinum
alloys and these tubular heaters, the errors have
been brought to the rather small values of 1 per
cent at 50 megacyecles, 3.5 per cent at 100 mega-
cycles, and 6.5 per cent at 150 megacycles. Even
at 300 megacycles the maximum error is 16.5
per cent, and this is probably far less than the
error occasioned by the actual physical placement
of an instrument in a vne-meter transmitter.

It is most interesting to place one of the new
instruments of, say, 10 amperes capacity, in
series with one of the older instruments and check
them at 1 megacycle and at some higher fre-
quency above 50 mecgacycles. At 1 megacycle

they will read the same, but at the higher fre~

quency the older instrument will read much
higher.

It is quite possible that figures as to antenna
current from ultra-high-frequency transmitters
will have to be materially revised now that these
new instruments are available, inasmuch as in
many cases the true currents are perhaps only 24
of those indicated by the older instruments. By
the same token, our transmission efficiencies are
probably somewhat grcater than had been pre-
viously considered.

New England Division Convention

Hartford, Conn., May 21st and 22nd

BY, fellers! A real two-day old-fashioned
New England Division Convention is to be

held at Hartford, Conn., May 21st and 22nd, at
the Hotel Bond, under the auspices of the Hart-
ford County Amateur Radio Association. The
dates come on Saturday and Sunday, and the big

banquet will be Sunday afternoon and will enable
everyone to rcach home that night and be ready
for work Monday morning.

Remember Hartford is the headquarters of
QST and the A.R.R.L. Trips have been arranged
to visit Headquarters, also the new Memorial
WI1AW station which will have been dedicated by
that time.

The best of technical mectings, Navy and
Army gatherings will be held. The N.E.D.R.A.
will also hold its annual phone meeting. A big
initiation of the Royal Order of the Wouff Hong
will take place.

Registration fees: $3.50 complete; without ban-
quet, $2.50; banquet only, $1.50. Ladies, $2.00;
without banquet, $1.00; banquet only, $1.50.
Make your reservation in advance by writing to
the convention sccretary, F. H. Norman,
W1JZB, 314 Park Road, West Hartford, Conn.

See you there!

Hudson Division Convention
New York City, June 17th and 18th

HE annual Hudson Division Convention is at
4 last back in New York. It is an old adage that
changes are good, and this year the committee ap-
pointed by Director Ken Hill have decided to
have a real old-fashioned two-day affair and the
Hotel Astor at Broadway and 44th St., one of the
most centrally located hotels in New York City,
has been chosen for all activities of the cunven-
tion.

There will bc manufacturers’ exhibits, a tech-
nical program to satisfy those interested in those
meetings and plenty of hamfesting. All that the
committec asks for is your attendance. Old tim-
ers remember those recal ham conventions that
were held in New York City years ago. The com-
mittee is working to give you that kind of a con-
vention. The price will be only $3.00 per person,
including the big banquet with its entertaining
features. Ed. Berliant is the chairman, and he can
be reached at 227 Fulton St., New York City.
Get your Clubs to attend in a body and make
your reservations early.

Atlantic Division Convention
Washington, D. C., June 24th and 25th

ALL roads will be leading to Washington,
D. C,, for the annual Atlantic Division Con-~
vention to be held at the Wagshington Hotel, Fri-
day and Saturday, June 24th and 25th, under the
auspices of the Washington Radio Club. The best
of technical talent from the Bureau of Standards,
Naval Research Laboratory and Industrial Re-
search Laboratory will be present. Motor trips,
tea partics and movies will entertain the ladies.
(Continued on page 86)
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Eighth AR.R.L. Sweepstakes Contest Results

All Sections Worked on Both 'Phone and C.V.

By E. L. Battey,* WIUE

HE Eighth A.R.R.L. Sweepstakes Contest,

November, 1937, was the most outstanding

“SS” ever held—and that is saying some-
thing!! 1018 operators submitted 926 c.w. scores
and 102 'phone entries. We don’t know the correct
abbreviation for the word ‘“‘success,” but ‘SS”
(SuccesS) would do very nicely!

There is but one thing that surpasses the actual
results of the Eighth SS and that is the enthusiasm
of the contestants. And the only thing that might
possibly surpass this enthusiasm is ‘“what they
are going to do next time.”’ Here are some typical
commentsg of participants: “Sure get a kick out of
the SS.”---W7CMB. ‘“This was my first contest,
but it won’t be my last.”’--WO9WTW. “Enjoyed
it very much; ought to be more frequent. Hi.”’—-
W3FMY. “Great fun even though the other
fellows’ numbers were usually much higher than
mine,”~W7FXF, “CU next year. Watch my
smoke.”—W1GEJ. “This was my eighth Sweep-
stakes—~some fun.”--WIBEF. “Had a fine time
and am already planning a few changes to make
the rig perk better for next contest.”-—W1JEA.

* Aesistant Comms. Manager, A.R.R.L.

“The ’37 contest was the most enjoyable SS T
have ever been in.”—W9RSO. “Lost lots of sleep
but it was worth it.”’—-WI1ITI. “Wotta contest!
I’'m sure glad it’s over, but wish there were an-
other for next week. Hi.”—WO9TPH, “It was a
lot of fun, my wife still loves me, and the gas and
light companies call me ‘pal.’’”—W9AHR.
“Wow.”—WIYRS. “It was a good expericnce,
which I hope will improve my operating ability.”
----- -W4DDJ. “This was my fourth consecutive SS
and have enjoyed each one more than the pre-
vious.”—W9RQM. “Hate to wait a whole year
for the next one.”’~-WIKXK. “lHad a swell time
even though I didn’t pile up a big score.”--
W8MOH. “First time I ever entered this type
of contest. The set-up was fair for all.”’-W8CSX.
“‘Sometimes those ’46’s surprise me!”’—WOMGN.
“It would be fine if we could see such efficient
operating all the time.”—W3FFE. ‘“Enjoyed the
operating practice.”’—W3FDF. ‘“Low score but
lots of fun.”-~W3CWQ. “This is one time I can
smile when the electric light bill comes through.”
-—W2AYJ. “Thanks for 36 hours of misery, sus-
pense, delight, surprise and elation.”-—W2HNH.
“This was my fifth SS, and as usual enjoyed
it very much.”’--W9IVD. “The contest was
perfect as a proving ground for testing the
skill of the individual operator.”--W5BTS.
“Message preambles are now known so thor-
oughly I can send them backwards and
forwards without making a mistake.”’-
WA4ESO. “Scem to live from one Sweep-
stakes contest to the next.-~W3AAF.
“Wouldn’t miss another SS.”---W6GPB.
“To me the SS represents the most enjoy-
able 40 hours of the year 1937."-—W9TYF.

WINNERS

Disproving the theory that “nobody wins

a contest but the power company, '’ medallion
awards are being made to the 67 c.w. and
44’phonewinners throughout the 70 A R.R.L.
Secctions. Entries were received from every
Section except Alaska, Nevada and P. I.
Hearty congratulations to the following,

‘THE OPERATING CORNER AT W4OC, DURHAM, N. C.

There’s something e/ficient about the appearunce of this shack!
And W40C won the ‘phone award for North Carolina. On the
table at the left is the spcech amplifier, with HRO receiver at
the right. Under the speaker in the window is a frequency meter,
modulation meter and receiver coils. On the right hand wall is
an A.R.R.L. map of the world with 24 lights around the outer
edge. These lights show the position of the Mims signal squirter,
which is started, stopped and reversed by the switch at the bot-
tom left of the map. The transmitter, which sits in another part
of the room, is a Collins 600A.

winners in their respective Sections: C.W.-—
WI1BFT W1EOB WI1EZ W1GBO W1GKJ
WIGME WIRY W2HNH W2IOP W2PY
W3AWH W3BESW3FMY W3FQZW4ALT
W4BSJ W4COV W4CYC W4DW W4ECZ
W4PL W5AQE W5ASG W5BTS W5CPB
W5GEA W5GEY W5KC K6CGK W6BXL
W6GPB W6HZT W6ITY W6KFC W6KOP
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‘THESE STATIONS WENT TO TOWN IN THE “SS” .

1 W2IOP, N. Y. C.—-L. L. c.w. winner and fourth highest national scorer. On the operating table is the speaker,
NC-101X, phones and keys. The large homemade rack and panel rig carries a 6L6:RK39-P.P. HF100’s. At the right
behind the chair is the set that did the work in the contest: 6L6-RK39-T55. The shack is on the third floor of a 21-story
house, the antenna running to a 32-story building. 2 Plenty of elbow room is a feature of WOVKF’s operating table,
The RME DB20 box contains the frequency meter and a 56 output limiter. The transmitter uses a pair of *46’s in the
final, running at 25 watts; antenna tuning unit is at the right. WOVKF was high man in Southern Minnesota. 3 W3DUK,
Wilmington, Del., worked 365 stations in 58 sections for a score of 42,224. Note that the receiver and freq-meter-monitor
ure placed on a shelf above the main operating position, which carrics only the keys and control switches. The trans-
mitter line-up is 6A6-6A6-807’s-100TH, 350 watts input. & WOPWU was second highest ’phone scorer with 39,411
points. At the right of the RME-69, the oscilloscope and the mike is the portable transmitter used in the SS. The line-up
is 6L6-807 with high-level plate/screen modulaton from a Class B 6N7G with a 6C5 resistance into a 6N7 Class A
as a driver. An 83 power pack runs the whole outfit. The complete rig, power supply and all, is housed in 834 x 19 x 13

.cabinet. The larger transmitter is a 500«watt allband *phone-c.w. rig. 3 This is the neat layout used by W8LZK, To-
ledo, Ohio. 95 watts input was run to the P.P. RK-37 amplifier, which is preceded by 6L6G osc. and T-20 buffer. LZK
QSO'd 250 stations in 65 sections. @& Something out of the usual run is the transmitter construction plan at W6TT, c.w.
winner in the East Bay Section. The tube line-up is *47-61.6-801-100TH.P.P. 250TH’s. 1-kw. input is used on 7, 14 and
28 Me. Voice is also used with 6F5-6C5-P.P. 6N7-four 243’s-two 250TH’s mod.
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W6MDI W6MVK W6TT W7CMB W7EWR
W7EYB W7GFN WSBYM WSDOD WSGUF
WSOGV W80XO W9AHR WOFFU WOLEZ
WORBN WORCQ WIRQM WORSO WOTYF
WOUBB WOVKF WOYCR WOYEZ WOZAR
VELIEP VE2IN VE3JT VE4GE VE4KX VE4ZC
VESFG. 'PHONE—WI1APK WIBEF WI1DAY
WIDYA WIITI W2FQG W2JDG (W2JZX
opr.) W2JME WS3AED W3AIR W3AVX
W3GDX W4BQE W4HZ . W40C W5BQD
W5BRW W5CTC W6AM W6CQI W6EJC
W6ITH W7CPY W7EYD W7FRA W7GKJ
WSEMP WSFIP WSKWS WSLCO W9BAQ
WOBTJ WOPWU WOPZI WOSFF W9TQL
W9YGC WIYQN CO2WM VE2KX VE4HU
VE4PK VE4QO VE9AL (VE3BC opr.).

WORKED ALL SECTIONS

With the addition of South Carolina (made a
separate section in the summer of ’37) to the list
of A.R.R.L. Sections, there were 70 Sections to
be worked in the Eighth Sweepstakes. W6MVK,
using ¢.w. on 7 and 14 Me., worked all 70 within
the period of the contest! It took an alert operator

FOUR HIGH SCORERS

to do this, and others who have tried will join us
in complimenting Tom, W6MVK. Using radio-
phone on all amateur frequencies W6ITH set out
to duplicate his 1936 feat of working all sections.
He succeeded in working 69 Scctions plus a hoot-
leg station, which gave QTH as Filtrao, in North-
ern Minnesota, the 70th Section. This station
was signing W9V.JO'’s call, and research does not
disclose a Minnesota town named Filtrao.
WG6HZT (W6HJT opr.) worked 69 Sections,
all but P. I. So near and yet so far! W3BES
snagged 67, W6BXL W8BYM WSOFN W9AHR
66, WIEZ W4CYC WSGUF WSLZK W9RSO
65, WITS W4PL W5CPB W6KFC W7EK
W8DOD WIIU WIRCQ WIRQM WOUIT 64.
In all, 51 operators worked 60 or more sections.

LEADERS IN CONTACTS

Evidence of the amount of activity during the
SS is the fact that twenty-four participants
worked 300 or more stations! Leading the list and
apparently breaking all Sweepstakes ‘‘stations
worked per hour” records is WEMVK with 469
stations, an average of 12 per hour. W3BES is

1 A well-known old-timer is Everett Kick, W7EK, of Everett, Wash. Here we have him at his operating position,
awhere he rolled up contacts with 249 stations in 64 sections and a score of 31,552. P.P. 150T’s, running at 900 watts,

grace the final of the classy looking rig. Receiver is RME-69. 2 Dr. H. J.

ocking, VESFG, won the British Columbia

award with 29,250 points. The puts-outer uses a 59 tri-tet, c.c. or e.c., a 24A buffer and an RK-20 final, with approximately
100 watts input. 3 Looking down the operatingtable at VE9AL, where VE3BC made the third highest 'phone scoreand

won the Ontario 'phone award. From left to right on the table are such items as bound volume of
iver and coils, ncon tube regulated power supply, lou sgcakcr, heterotone
itter consists of RK-23 tri-tet osc.-RK-20-P.P.

and absorption type

oscillator and preamplifier for ;he tr itter. The tr

ST, frequency meter
RK-38's Class»

C, 500 watts input.

Class B, microphone is a BR2S two sound cell crvstal. 4

ith the exception of the final, the rig is completely band-switching. The modulator uses 805’s
The operating post at W3AIR, Princeton, N. J., Southern New

Jersey ’phone winner. Left to right: Speech amplifier, speaker, HRO, and home built 56-Mc. receciver. ‘The transmitter
line-up is 6A6-802-P.P. 807’s-P.P. 100TH'’s, 400 to 500 watts input. Modulator uses 830B’s, The exciter is built up as

ua portable, driven from a gas-driven unit.
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second with 438, or 11.2 per hour, followed by
W2IOP 433, 10.8 p.h.,, WSOFN 431, 10.7 p.h,,
and WORCQ 410, 10.2 p.h. Others with over 300
stations worked: W3CHH. 389, W6KFC 386,
WIEZ 382, WIAW (W1JTD opr.) 382, WOIIZT
(W6HJT opr.) 371, W3DUK 365, VE3JT 351,
WS8BYM 347, W6ITH (phone) 342, WOFFU
336, W3ENX 327, WOTYF 318, WSADV (2
oprs.) 312, WIBFT 310, WORQM 307, WIRY
304, WOVKF 303, W5KC 301, WSIAW 300.

HIGH S8CORERS

Although competition for SS awards is only
within cach individual A.R.R.L. Section and each
winner is only a winner over the other contestants
in his own Section, there is much rivalry for the
highest score of all contestants—the highest
score in all 70 Seetions. In the 1937 contest this
honor goes to Thomas Sue Chow, W6MVK, who
reached the dizzy heights of 96,180 points with
469 contacts in all 70 sections!! All contacts were
made on 7 and 14 Mec. with the aid of ebeven an-
tennas, all directive arrays, and eleven crystals;
90 to 100 watts input was used to an RK-20 final.
MVK used to advantage the knowledge gained in
previous Sweepstakes. He has established a real
goal for other SS-ers!

In second place is Jerry Mathis, W3BES, a
perennial SS threat, with 87,837—438 contacts,
67 sections. Using 90-100 watts input Jerry
bettered his '36 performance (403 contacts, 64
sections, 1-kw. input) and says he got a higger
kick out of working with reduced power.

AR ; AN

WS5FZD, AUSTIN, TEXAS

There is no wasted space here. The receiver is a home-
constructed six-tube super, the transmitter a 59 c.c. os-
cillator and RK-39 amplifier. WS5FZD placed second in
Southern Texas with 42,579 points.

It wouldn’t seem like an SS, if Hal Pratt,
W1EZ, wasn't up with the top-notchers, and
we're not surprised to find Hal in third place with
74,295 on the hasis of contacts with 382 stations
in 65 sections. The e.c. oscillator was a big help.
In fourth and fifth positions and worrying W1EZ
more than a little we find W2IOP, 74,264 (433
stations, 63 sections), and W6KFC, 74,112 (386

stations, 64 scctions). W6KFC is a familiar con-
test call and is always watched closely by SS
contestants. W2IOP made a big jump forward
and apparently deserves his share of attention in
future competitions.

W8BYM, Ohio, placed sixth among the na-
tional highs with 68,706 (347 stations, 66 sec-

HIGHEST SCORING VE

VE3JT, Toronto, was the highest scoring VE partici-
pant in the SS. Receiver is an FBXA; power supply for
this is at the left under the “mill.” Behind the panels
is a 59 tri-tet, choice of c.c. or e.c.0., an 807 buffer-doubler
and 838 final, running at 225 watts. At the top of the rack
is a Collins untenna tuning unit.

tions), and WOFFU, Colorado, closed the contest
with 62,496 (336 stations, 62 sections) for a good
¢laim on seventh place.

F. W. Hartley, VE3JT, was the highest scoring
Canadian participant—42,060 points, 351 sta-
tions, 60 sections; 225 watts input to an 838 final
did the business.

Fifty-four contestants scored over 40,000
points. Following the high seven we find WORQM
58,656, WROFN 56,562, WIOTYF 56,109, WOIU
55,872, W4CYC 55,672, W8DOD 55,584, W5KC
55,428 WIRY 55,175, WORSO 54,900, WOVKF
54,450, WORCQ 52,480, WIGWK 52,392,
W6BXL 51,777, W2AYJ 51,773, WSNLQ 51,684,
WSIAW 51,300, WONUF 51,125, W3ENX 50,-
700, W6HZT (W6HJT opr.) 49,749, WITS
49,728, WORBN 48,888, WSLZK 48,750, WOLEZ
48,372, W1BFT 48,126, WoWG 47,700, WOMUX
47,610, W3CHH 46,620, WIAW (W1JTD opr.)
46,482, W5CPB 45,978, W6ITY 45,360, WOAHR
45,243, W3FQZ 44,457, W3BET 43,648, W4PL
43,584, W5FZD 42,579, W2PY 42,510, WOCFB
42,456, WOEYH 42,294, W3DUK 42,224, VE3JT
42,060, WICWW 11,958, WS3GAU 41,490,
WI1AVJ 41,292, W3CBF 41,150, W5AQE 40,992,
VE3GT 10,824, WOVES 40,236. All of these op-
erators have discovered the SS formula—watch
aut for them in future contests!

RADIOPHONE PARTICIPATION
One hundred and two operators submitted
‘phone entries in the Kighth SS. As a result of this
increase in participation ’phone scores are con-
siderably higher than in previous years. Twenty-

May, 1938

49




five voice operators have scores of over 3000
points. Reg Tibbetts, W6ITH, has the highest
score for the second consecutive year—47,196,
342 stations worked, his work in contacting all
sections has already been reported. Once again he
succeeded in making a contact on each band (1.7,
3.9, 14, 28, 56 and 112 Mcs.). W6ITH’s perform-
ance on ’phone equals many a good c.w. score
and certainly shows what can be done by voice.

Richard Hyde, W9PWU, Colorado, made a
healthy stab at highest 'phone honors with 39,411
pomts from contacts.with 228 stations in 58 sec-
tions. He used his portable rig, running from 15 to
30 watts input to an 807 plate/screen modulated
by a 6N7G Class B, on the 1.8, 3.9, 14 and 28
Me. bands. Regarding the use of such low power,
PWU says, “Sometimes I found the going hard,
but as a whole I was surprised the way the con-
tacts rolled in.”” Nice going, OM.

Bruce . Carveth, VE3BC, operating VE9AL
in Toronto, is third high among the 'phones with
16,536 (162 stations, 53 sections). Power used
was 500 watts to a pair of RK-38’s. Next comes
W2JME, Northern New Jersey, with 13,995

(156 stations, 45 sections); W60CH, East Bay,
12,336 (129 stations, 48 sections); W2JV, North-
ern New Jersey, 12,291 (121 stations, 51 sections);
W40C, North Carolina, 11,804 (114 stations, 52
sections); and W9FUH, Colorado, 10,253 (126
stations, 47 sections).

Other good ’phone scores are those of W3AIR
9588, WSFIP 8772, W6CQI 8237, W6IWU 7766,
WIYGC 7544, W5CTC 6952, WOYQN 6750,
W2IUV 6240 and W2JUJ 5169.

High radiophone operators, after W6ITH, in
number of sections worked are W9PWU 58,
W6CQI 54, VE9AL (VE3BC opr.) 53, W40C
52, W2JV and W3AIR 51, W60CH 48, WOFUH

, WOYGC 46, W2JIME 45 and W5CTC 44.
Twenty-two voice operators worked 30 or more
sections.

Eighteen ’phones worked 80 or more stations,
the leaders in contacts bheing W6ITH 342,
WIPWU 228, VE9AL 162, W2JME 156, W60CH
129, WOFUH 126, W2JV 121, W40C 114,
W2JUJ 100, W6CQI 98 and W3AIR, 94.

(Continued on page 56)

SCORES

Kighth All-Section Sweepstakes Contest, 1937
(Scores are grouped by Divisions and Sections. . . . The
operator of the station first-listed in each Section is winner
for that Section. . . . Asterisks denote stations not entered
in contest, reporting to assure that stations they worked get
credit. . . . The number of sections and number of stations
worked by each station are given following the score. . . .
Tikewise the ‘“‘power factor” used in computing points in
each score is indicated by the letter A or B. . . . A indi-
cates power up to and including 100 watts (multiplier of
1.5), B indicates over 100 watts (multlpher of 1). . The
total operatmg time to the nearest hour is given for each
station and is the last figure following the score. . . . Ex-
ample of listings: W3BES 87,837-67-438-A-39, or, Final
Ncore 87,837, number of sections 67, number of stations 438,

power f’nctor of 1.5, total operating time 39 hours. . . .)
ATraNTIC DIVIBION W3ALB 22101-53-209-B-24
W3BQJ 21432-38-188-A~
I, Pennsylwania W3GUB  21318-38-187-A-38
\W3BES 87837-67-438-A-39 W3CNP  20064—44-152-A-35
W3ENX 50700-52-327-A-39 W3DUI 20022-47-145-A-392

W3CHH  46620-60-389-B-40 W3FT 19065-41-160-A-323

W3BET  43648-55-263-A~40 W3DGC  18354-38-161-A-39
W3FLY 39114-53-249-A-40 W3BGD  17424-44-132-A-17
WSOKC  38106-58-222-A-37 W3ADE 17172-53~162-B-32
W3GDI 32594-51-213-A-38 W3GJY 17082-39-146~-A—40
W3ATR  32400-48-225-A-39 W3AGY 16050-50-161-B-30
W3DGM  30816-48-215-A-39 W 15810-34-155-A-36
W3GHM  30668-47-218-A—40 W3NI 13005-45-145-B-19
W3ECA 29280-40-244-A-35 W3EFH 12900-40-109-A-~30
WSFDA  29040-55-177-A-39 WSDHT  11579-31-126-A-20
W3EDC  24660-40-206-A-32 WSFKO*  11180-43-130-B-20
W3DRJ 23880-40-199-A-25 W3AKB 8840-32- 00-A-1940
W3KT 23868-52-233-B-36 W3GUV 5973-22~ 91-A-24
W3FZA 23027-43-179-A-38 W3ECP 5928-26- T7-A-16
W3FRY  22770-55-138-A-33 W3FLH 5876-36~ 96-B-18
W3DPU  22672-52-920-B-29 W3DDM 5270-31- 85-B-16

¢ W3EMR opr. * W3DYU opr.  Three ogru WSFT% WSDLR, W3GWO. 4 Two, oprs.,

yprs, 8 Both power factors. !}

¥ WOTWC opr. 10 Both power mctom 1 Eioth power ract.ors hlgh——-
13 T'wo oprs., Alex & Steve Ekblad. 14 W2JZX opr. 18 Both power factors; high—240, low—=5288. 16 Both power factors’
Alfred Harazda. 18 Bnth ower factors; 19 Both power factors; high—2

low—1418. 7 Two oprs., W2JBE,

( olle e Radlo Club, WIILA opr. *l Aero Radlo Club, W1B
$WI1JTD opr. 2 Both {)ower factors; high—4800 To
rg WICPV 940, W

factors; mgh——xﬁllo Iow—less
3 Both power factors;
oprs.,

004, % The Associated Hadlo Ary
1938, W1JGB 378, WIAOP 126.%8 Two oprs., W1K
1824, low—358, 29 Both gmwer factors; nlgn—s 237, low—469. 3!

W3FWH 3150-25~ 42-A-12 W3DRE 48~ 4~ 4-A- 4
W3GYV 1998-18- 37-A-14 W3FJE* P N
W3EMR 1824~16~ 38--A- 7 Phone

W3CcwQ 1470-21- 35-B-19 W3AED 2-1- 1= - -
W3GKS8 1402-14- 34-A-20

W3GRIF 1302-14- 31-A-12

207-17- .11 Su. New Jersey
W3GIX 1207-17- 36-B-11 AWE

W3GNJ 780-10- 26-A-10 W3
W3EON 432~ 9 16-A- — WSFAX
W3GRS 171- 8- 10-A- 2 WIEYT
W3aCPL* 30 4 W3ECG
W3GVR* )
Phone

W3AVX

Md.-Del-D.3.

W3FQZ  44457-58-258-A-39 W3HEH
W3DUK  42224-58-365-B-38 W3GUS
W3GAU  41400-60-235-A—40 W3FBT
W3CBF  41150-60-229-A~40 W3GHF
W3FP 36762-44-266-A-39 W3I'CQ
W3EU 33:484-52-217-A-37 W3FDF
W3ELV 24623-49-169-A-32 W3IALJ
W3HC 22565-49-155-A-30 W3GEQ
W3FSP  19305-39-166-A-27 W3GWW
W3BKZ  19050-50-191-B-36 W3GCU
W3GMG  16800-40-140-A-33 Phone
W8JA-3  15152-39-130-A-35 W3AIR
W3EIL  14036-44-160-B-31 W3FI'E
W3GKZ  13550-50-138-B-25
W3EHW  9360-39- 82-A-12

W3ETE 9000-30-101-A-19 Western New

W3GOB 8400-40- 71-A-33 W8DOD

W3FEW 7970-33- 81-A-23 W8ADV
W3FIO 5387-27- 67-A-14 WSEWT
W3DQZ 4914-26- 64-A-19 WBEMW
W3DRD  4000-32- 63-B-31 WSNWH

3GKP 3528-21- 56-A-18 W8KAU

W3FNG 1995-19- 35-A~ 8 W8DSU
W3HBE 1800-15- 40-A-12 WSFKA
W3GY ¥55-15- 20-A- 8 WBNQC
W3CYV ~ 743-15- 17-A- 4 W8QKM
W3DKO 446-11- 14-A- 4

80120( WBLYI. % Both power factors;

. low—1392. 12 Both power fuctors; hi;

26244-54-164-A-40
21460-58-186-B-40
19864-52-192-B-38
12932-37-117-A-35
11840-37-160- B-36
4936-36- 93-A-31
$745-33 133-B-37
7856-34~ 70-A-14
5580-30- 93-B-25
5226-26- 67-A-17
3500-2%- 65-B- —
3120-20- 40-A-16
1454-17- 29-A-20
1200-16~ 25-A-13
756-12- 21-A~ 9
756-14- 19-A- 9

27- 3- 3-A- 2

0588'51- 94-B-23

York
5 ﬁ 584—64—293 A

51295—57—183—A—40
30600-50-204-A-39
27324-44-209-A-32
24750-55-150-A-22
24111-57-226-B-36
22500-40-189-A-34
18180-40-152-A-32
14450-33-150-A-37

(Continued on page 74)

W8ADYV 13760, W8KBS 2840. ¢ Two
gh—8757, low—495,
gh———704 low—173560.

hlgh—3753,;

440, low—9918, 2 Trinity

, W1JJL oprs. 3! HQs statf members, not eligible for awards.

Amateurs of Southern New Kngland, 1nc.;
VB, WIKIE. ¥ W7VQ opr. 8 Bomp H
Both power factors; high—3. 38, low-——8510, 3! Both power
Two oprs., W4DCZ, Milton Adams, 2 Two oprs. 34 W5GOH opr. % Two oprs., WB0WC, W6KZJ.
high—2958, low—18. ‘31 VE3BC opr. 8 VE2MV opr. 8% Unotﬁcml our.slde of 70 A.R.R.L. 8ections. ¥T'wo
chardson & Moore. $'WSDRW opr. “Two oprs., WIZMG & WINW E, SW6HJIT
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® ARMY-AMATEUR RADIO SYSTEM ACTIVITIES e

8 READERS of this section are aware, the Army
4 X Net of the A.A.R.S. comprises the Army
station (WLM) located in Washington, and a
secondary station of this net representing each
of the nine Corps Areas and three over-seas de-
partments. Each of these secondary stations
normally is located at the military headquarters
of the Corps Area or Department and heads up
as N.C.S., the member stations located within
each respective command. As all general instruc-
tions as to policies, organization and operation
emanate from the office of the Chief Signal Officer,
the activities of each Corps Area or Department
are conducted in a generally uniform manner with
the details of the activities decentralized under
the jurisdiction of the Corps Area or Department,
Signal Officer. )

One of these Corps Areas, the Sccond, com-
prises the States of New York, New Jersey and
Delaware and the Territory of Puerto Rico. The
headquarters of the Corps Area is at Governors
Island, N. Y., at which point is located the Corps
Area net control station WLN-W2SC. This is a
well-equipped, modern station operated by mil-
itary personnel under the same standards of
efficiency as required of station WVP, the Second
Corps Area control station of the War Depart-
ment Radio Net. Station WLN-W2SC, which is
equipped with a gasoline-electric generator, is
prepared for operation on all assigned War
Department frequencies, as well as amateur
frequencies.

The Second Corps Area is divided territorially
into five nets, each under the direction of an
N.C.S. and all supervised and co#rdinated by the
Corps Area N.C.S. Continuous efforts are being
made to improve the operating efficiency of the
nets and provide the membership the fullest
possible measure of instruction and training.

At the outset of the current operating season
the major problem confronting the Corps Areas
was the change in net organization to conform to
the new policy of the Chief Signal Officer requir-
ing the abolition of the District and Local nets
wherever practicable and having all stations
within a state net operate on the state net
frequency. Under the previous plan of operation,
state nets comprised in turn several district nets,
each operating under a different frequency. Some
of the many disadvantages of this arrangement
were that each district N.C.S. was required to
have two crystals, one for the District and one for
the State net ;if a district N.C.S. was absent from
a drill, the net stations of that district had no
way of reporting into the State net; messages
had to be twice relayed in passing from a second-
ary district station to the Corps Area N.C.S.;
and in case of emergency, there was no definite

direct contact with all stations on account of
various frequencies assigned.

TUnder the modified net organization all second-
ary stations in each State net operate on the same
frequency, whereas the State N.C.S. and alter-
nates are cquipped for operation on both the
state and corps-area frequencies. This arrange-
ment eliminates virtually all of the above men-
tioned difficulties under the old plan and offers
more interest and satisfaction to the members.

Illustrative of the advantages and possibilities
in the application of this new policy, the details
of the very satisfactory and successful plan of
operation of the Southern New York State Net
(N.C.S.-W2DBQ) should be mentioned. All sta-
tions are required to operate on a spot frequency
of 3710 kes. which permits direct, instantaneous
channels between all stations in the net. With
this number of stations operating in one net,
operators not having traffic may, upon occasions
when the traffic load is heavy, be unable to en-
gage very actively in net operation if required to
stand by during the full period of the drill.

To overcome this difficulty and to offer a
greater number of stations opportunity for ex-
perience as N.C.S. the members of this net are
now divided into three groups, designated as
Battalions 1, 2, and 3. Battalion 1 operates from
7:45 to 8:15 p.u.; 2 from 8:30 to 9:00 p.M.; and 3
from 9:00 to 9:30 p.M. The former district N.C.S.’s
are now SNC2, 3, 4, 5 and 6. These alternates
assist in handling the Battalion nets and as tie-ins
with the Corps Area Net. The period from 8:15
to 8:30 p.M. is designated as the Executive Period
in which all alternates report to the S.N.C.S. and
receive their instructions for the evening.

After 9:30 p.M. the net is free and stations not
cleared in their Battalion net may report in.

Each alternate is furnished with a Battalion
membership list in alphabetical order, by which
method stations are called up.

This plan is in effect on Monday nights only;
during the week all members may report in on
3710 kes. at 8:00 p.m. The alternate NCS3, ete.,
assume control of the net in rotation throughout
the week, thereby giving each equipped member
station training as a net control station.

* X *

The following message in unknown key is
presented for those interested in the art of
cryptanalysis. Send answers to the Liaison Officer,
A.AR.S.,, 3441 Munitions Bldg., Washington,
D.C.

CPCLL
EIMIE
FNUNA
LAarIOX
NCISY

SB8EERBE
TDBAD
RRBCS
NCGUR
TEIYH

IBDES
AoLcCr

BNOTN
LYECE
CEPNG

COOTT AMTATI
EOTBT 1 VWOT
FRNVB AEACP
ITAVI MIBAD
YMNHEO NEHNS

AVRD®
YDYAA
ILPIM
TEBHS
NEALS
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How Would You Do It?

Intercommunicating Telephone Systems for Use Between Station and Family

hardly be classed as amateur radio equip-

ment. We have discovered, nevertheless,
that a surprisingly large number of amateurs con-
sider it an essential part of the station. It may
not add a mile to the range of the transmitter,
but it often preserves peace in the household
when it becomes necessary to communicate with
the operator when the station is located in sume
remote corner of the house or in a shack in the
back yard.

The solutions which were submitted in response
to Problem No. 15 include descriptions of hoth
the simple telephone systems and those more
complicated systems employing specch amplifiers
and loudspeakers. We have selected the best ex-
amples of each type. Some systems are so weird
that we rather doubt that they have ever been
tried out, while others show definite indication of
use under practical conditions because they
include switches for opening the circuit in case

éf% b

q N intercommunicating telephone system can

G [HE eocaéuq}
JCERT g/pag)p
" il

C

sg:?«i"-' 3?
8 peT/

D

FIG. 1—SIMPLE LINE TELEPHONE CIRCUITS

In most cases, the system will work sausfactonlv if a
s:ood ground connection is substituted for onc of the talk-
ing lines. B—Battery, bell or buzzer, as indicated, L—
110«olt lamp, P—Headphone unit or set, PB—Push
button switch, T—Bell-ringing transformer.

the operator does not wish to be disturbed!
Four different schemes for simple telephone
systems are shown in Fig. 1. In each case a head-
phone unit is used for the transmitter instead of a
microphone. Complete success is reported with
lines considerably longer than the distance sug-
gested in the problem. In view of this, those more
complicated systems requiring microphones,
hatteries and transformers were eliminated.

Problem No. 17
(Suggested by W8JGR)

\VITH the approach of summer
weather, Our Hero's head is full of
plans for new antenna construction. One
of the most important projects on the
program is the erection of a rotatable an-
tenna. Alreudy he has many of the details
worked out, but one thing stumps him.
He would like to see complete descriptions
of satisfactory and practical ideas on di-
rection indicators. He wants to be able to
rotute the antenna from the operating
position and have some indicating device
conveniently located which will tell him
in what direction the antenna is pointed
at any given time.

The simplest idea submitted was that of Win-
fred C. Lowe, of New Brunswick, N. J. It is
shown at A of Kig. 1. The system operates with
only a single wire and ground connection. The
60-cycle “buzz” in the single headphone at either
end when either push-button is operated is used
for calling. The size of the series condensers may
be varied to produce the best results. The single
headphone unit is used both as microphone and
receiver. The 110-volt lamps are used as a pre-
caution against short circuits. Care should be
taken to arrange the 110-volt plug so that the
grounded side of the 110-volt line is connected to
ground to prevent a short circuit of the line. The
danger of a short circuit if the 110-volt plug is
reversed could be eliminated by placing another
fixed condenser between the 110-volt line and
ground. The battery indicated for energizing the
talking circuit is not always necessary.

Several ideas requiring two and three lines
were submitted. When using but two wires (or
one wire and a common ground, such as a water
pipe), a power supply is required at each end of
the line for ringing as shown at B. Switches are
also required at each end to switch from the
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ringing circuit to the talking
circuit. Both switches are
normally thrown in the T,
downward direction. With
the switches in this position,
either push-button may be
used to call the other sta-

tion. When the =econd | =

station answers, both switches
are thrown in the upward
position for talking after
which the switches must be
returned to the original
position. In this particular

lIOV.AC.

case, bell-ringing transform-
ers are used to supply the
calling circuit. Ordinary
headphones are used at each
end, onec unit being used at
each end as the microphone.
This particular arrangement Cs—I
was submitted by J. T. S0 ufd, 200wl
Simpson, New Orleans, La., Ci—I2 ufd., 200wolt.
although very similarschemes k:‘_‘mm ufd.

were suggested by others.

A three-wire system requiring but one supply
is shown at C. This circuit was submitted by
WOTO and has the advantage that no switching is
necessary.

The circuit suggested by WIDFD and shown
at D is rather novel in that the same battery is
used for both ringing and talking circuits. The
switch at one end is normally closed to complete
the ringing circuit. In the arrangement described,
this is a hook-type switch on which the head-
phones are hung. It opens when the headset is
removed from the hook for talking.

Turning to more elaborate installations of the
speech-amplifier-loudspeaker variety, a popular

C1—0.001 ppfd.

Ca, C3—0.1 pfd., 20040lt.

Rz—lO0,000 ohms,

FIG. 2—LOUDSPEAKER SYSTEM INCLUDING POWER SUPPLY

lhawatt. Ti—Line-to-grid trans-
R1—10,000 ohms, lavatt. former.

R3—500,000 ohms, varia- Ts—Plate-to-line trans-
c. former.

R4—600 ohms, 5-watt.

R5—290 ohms, Candohm
or Ohmite resist-
ance cord.

Swi, Swa—Magnetic
akers.

spea
SW—D.p.d.t. switch.

circuit is shown in Fig. 2. This circuit was sup-
plied by Harry Moreton J r., of Cincinnati, Ohio,
who, incidentally, made the nriginal suggestion of
the subject for this problem. The 25A7G is one
of the more recently announced tubes somewhat
similar to the 12A7 and includes rectifier for the
power supply. The capacity of Cs may be changed
to suit personal preference as to tone quality.
The chief disadvantages of this type of eireuit arc
that it may be operated from only one end of the
line and that it is necessary to switch from “send”
to “receive.”

A circuit which requires no switching is shown
in Fig. 3B. It is a circuit commonly used in tele-

service a.nd is de-

1
AMAAMWAAM

Z2 scribed by G. Smith
of Chicago, Ill. For
the benefit of those
who are not familiar

phone ‘‘repeater”

2
AMAMA

with the principles
involved, a brief

explanation is given.

Referring to dia-
gram A, T) and 7%
are the input and
output respectively
of the amplifier. It

B

R1—10,000 ohms
R2—10,000 ohms

MW

will be noted that
they are on oppo-
site sides of a
{Continued on page 106)

FIG. 3—LOUDSPEAKER SYSTEM REQUIRING NO SWITCHING

R¢—2500 ohms
R7—5000 ohms

trolytic, 25-volt
T, Ta—See text

ON
Sy
-—
OFF

R3—500,000-0hm vol-
ume control

R4—400 ohms

R5—50,000 ohms

Ra—5000 ohms (see text)
Rg—10,000 ohms

C1—0.01 pfd., 40040lt
Cy, Cs—25 yfd. clec-

Note: In the diagram,
the wire between R2 and
7> should not connect to
grid of 6C5
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HINTS and KINKS

for the Experimenter

Crystal Oscillator Requiring No
Tuning Adjustment

N OSCILLATOR which is particularly suited

to crysta.l grinding and fixed-tune exciter
apphcatlons is shown in Fig. 1. Making use of
only two 2-watt carbon resistors, two G0(-volt

FIG. 1—CIRCUIT OF THE FIXED-TUNED CRYSTAL
OSCILLATOR

0.01 paper condensers, an R100 r.f. choke, and a
tube and socket, this unit provides much flexibil-
itv and economy for crystal testing or universal
exciter designs.

The use of a crystal as the only tuned circuit
in the oscillator makes tuning adjustment un-
necessary, and in this arrangement, the output of
the crystal may be measured without harmonic
worries.

(' and Cy are the 0.01 ufd. condensers men-
tioned above, while 21 is 100,000 ohms and Rs is
20,000 ohms. Condenser (3 is an optional output
condenser which may be used to give variable
coupling to succeeding stages or to output or
frequency-measuring devices. A plate milliam-
meter may be used in series with the positive
lead to the plate for making rough tests of the
crystal activity.

To test the stability of this oscillator, the au-
thor tuned a communication-type receiver to zero
beat with the oscillator. Increasing the coupling
of the oscillator to the external circuit from al-
most no load to a point at which the plate current
approximated that taken by the oscillator circuit
without a crystal had no apparent effect on the
output frequency. For a further test, the plate
and grid terminals of the erystal holder were
grasped in the author’s fingers, still with no notice-
able change in the operation of the oscillator.

This oscillator should aid in overcoming the
problems introduced into the design of band-
switched exciters by possession of crystals on
different bands, and in addition, crystals of widely
different frequencies in one amateur band.

The circuit shown is adaptable to any low
power tetrode or pentode vacuum tube. The use
of the following types of tubes will afford satis-
factory operation: §9, 46, 47, 6K7, and 6F6. The
circuit constants are not critical. The radio fre-
nuency choke may be any type receiving choke at
hand, provided it has a fairly high impedance ut
the frequencies of the crystals used.

—C. M. Ault
Lincoln, Nebr.

Calibration Graphs for Panels

AMATEURS using calibration curves on the
front panels of their station equipment to
facilitate tuning or to improve appearance will
find this kink contributed by Director Bennett R.
Adams, Jr., W4APU, Homewood, Alabama, of
the utmost value. Mr. Adams writes, “. . . A
professional-looking job can be made by first
drawing the chart on ordinary thin cross-section

TYPICAL BREAD-PAN LAYOUTS

puaper using India Ink, or pencil with blue carbon
paper (turned up) under the cross-section paper,
and then having a photographic print made of
the graph, with the graph paper replacing the
usual negative. The result is a chart of excellent
appearance and nice finish, having a black back-
ground and white lines, and it will not fade as
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would a blue print. The cost should be in the
neighborhood of five or six cents each for prints
of the usual snapshot size.”

Judging by the favorable comment which Mr.
Adams’ sample received, this type of front-
panel graph card will receive wide usage.

— e ¢

Bread-Pan Vs. Bread-Board

’ 'FHE accompanying illustration shows two
L bread-pan hookups, moudernized versions of
the old familiar bread-board arrangements. This
new use of inexpensive kitchen utensils is recom-
mended by C. A. Donaldson, Del Rio, T'exas. Mr.
Donaldson writes, ‘“These small pans from the
dime store are just the thing for small chassis
as they are fairly stiff and still it is easy to punch
holes in them. Small holes may 6L

be punched with an ice pick, -
and larger ones with any type
of punch or hole-cutter. Then,
if the circuit and layout prove
satisfactory, a permanent chassis C,
may be built using the same hole
centers. In the photograph the
unit is an experimental 500-ke.

FIG. 2—METH-
generator,

OD OF SAFE
GUARDING
AGAINST
SHORTED
B-SUPPLY

Shielding the Micro-
phone Plug

ACOMMON cause of r.f. feed-back in ‘phone
+ A transmitters is inadequate shielding of the
microphone circuit. Recently manufacturers have
brought out microphone plugs which are made
entirely of metal (with the exception of small in-
sulating parts in the sleeve and terminal mounting
within the plug) and heunce are completely
shiclded. The ordinary bakelite-shell plug may
he shielded easily in the following manner:

For shielding material, use u small piece of tin-
foil taken from an old paper condenser. Do not
detach the tinfoil from the waxed paper; instead,
cut both paper and foil to size so that when formed
in a cylindrical shape, a snug fit inside the bake-
lite shell of the plug will result. When forming the
cylinder, make sure that the paper will be turned
to the inside, so that there will be no chance of
the foil shorting the microphone connections.
When the bakelite is screwed back on the plug,
the thread will bite into the foil, thus grounding
it and making the shielding effective.

—W. B. Thampson, WSOKC
410 W. Pine St., Shamokin, Pa.

Preventing Voltage Breakdown in

6L6 Oscillators

AMETHOD for preventing arc trouble in 6L6
tubes, and thus saving power supply com-
ponents, is shown in Fig. 2. Trouble was experi~
enced with a 6L6 operating with 400 volts plate,

indicating that the power supply was being
shorted within the tube itself. Since the operation
was normal (the tube was used us a tetrode
crystal oscillator with medium load), an arc
within the clements was considered highly im-
probable. Therefore, the connection between the
shell and ground was removed, and this was
found to remove the shorting load. Since the
point of lowest breakdown voltage in this type of
tube seems to be between connections for the ele-
ments and the shell, use of a (.01 ufd., 600-volt
condenser between metal shield and ground is
recommended.
—————— -Edwin F. Ehlinger, WSBBP
Utica, N.Y.

— 0 o

LC Constants for Intermediate,
Broadcast and Amateur-Bands

ATABLE of much interest to amateurs is that
; given below. The results listed are the values
given by accurate computation for the product of
inductance and capacity corresponding to each of
the frequencies listed. Each value of LC is given
in terms of microhenrys (xh.) and micro-micro-
farads (pputd.)

Band Frequency LC Constant
Intermediate 455 ke. 12:2355.
Broadcast 540 ke. 86866.4
Broadcast 1500 ke. 11257.9
160 M. amateur 1715 ke. 8612.4
160 M. amateur 2000 ke. 8332.57

80 M. amateur 3500 ke. 2087.78

%0 M. amateur 4000 ke. 1583.14

40 M. amateur 7000 ke. 516.944

40 M. amateur 7300 ke, 475.339

20 M. amateur 14000 ke. 129.236
10 M. amateur 28.000 Mec. 32.3090
10 M. amateur 30.000 Me, 28.1448
5 M. amateur 56.000 Me, &.07726
5 M. amateur 60.000 Me. 7.03620

For other frequencies:
LC= 25§9£( Freq, in Mec.)
(Freq.)*
This table should prove helpful in the selection
of circuit elements.
~—Henry R. Hesse, W2ERY
Brooklyn, N.Y.

— ¢ o mma

Switched 6L6G Oscillator for Grid-
Plate Crystal and E.C.O. Operation

'I*HE oscillator of Fig. 3 makes use of a double-
throw, double-pole switch to obtain e.c.o.
operation using the grid-plate crystal oscillator
circuit from page 161 of The Radio Ainateur’s
Handbook.

For crystal operation, the cathode coil, Ly, is
tuned to approximately half the crystal frequency
by means ot condenser ('1. The plate tank circuit,
('9~Le, is dipped to resonance in the usual manner.

When the switch is changed to the other posi-
tion, the tube works as a conventional e.c.o.,
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giving excellent stability due to the frequency
doubling action in the circuit.

High output is realized, since the crystal cur-
rent in this type oscillator is low. Making use of
the same circuit constants for e.c.o. operation as
are used for crystal, the oscillator gives approxi-
mately equal amounts of power with crystal oper-

6L6G

Lol

- e3w
FIG. 3—CIRCUIT OF THE E.C.-XTAL OSCILLATOR
C1—500-ppfd. variable.
Ca—100-ppfd. variable.
C3—100-ppfd. mica.
C4—0.01-pfd. mica.
Cs5, Ce—0.002-ufd. mica.
C7—0.002-ufd. mica.
R1—250-0hm, 2-watt.
Rg—100,000-0hm, l-watt.
R3—25,000-0hm, 5-watt. )
Sw—D.p.-d.t. jack-type (Yaxley).
Li—3.5-Mc. coil, 11-inch diameter, 15 turns No. 20

d.c.c., close-wound, tapped 2 turns from ground.
La—7-Mc. coil, 11/-inch diameter, 14 turns No. 20 d.c.c.,
i close-wound.
RFC—R-100 chokes.
ation and electron-coupled operation, and is quite
stable when opcruted in the latter arrangement.
—Charles McCarthy, EI6G
8t. Clares Ave., Cork, Ireland
—R. Newwman, EISM

Passage, Cork, Ircland

Eighth S.S. Contest
(Continued from page 50)
CLUB SCORES

Once again the Frankford Radio Club of
Philadelphia is winner of the gavel trophy offered
to the club whose members submitted the highest
agpregate score. More than tripling their ’36
total, the Frankford participants ran up 335,559
points! The president should be able to maintain
order now, with a gavel in each hand!! Second
time runner-up is the Merrimack Valley Amateur
Radio Association of Concord, N. H., whose
seore of 202,763 more than doubles the 36 total.
The Westlake Amateur Radio Association
(Cleveland, Ohio) is third with 158,223, followed
by Montreal Amateur Radio Club, 140,493; VE
Operators Association (Toronto), 121,082; Dela~
ware Amateur Radio Club (Wilmington), 118,342;
York Road Radio Club (Glenside, Pa.), 117,745,
Lane Technical High School Radio Club (Chi-
cago), 114,815; Hamfesters Radio Club, Inc.
(Chicugo), 112,470; Chattahoochee Amateur

Radio Association (Georgia-Alabama), 112,005
Beacon Radio Amateurs (Philadelphia), 110,304}
Washington Radio Club, 109,349; 100 What
Club (Modesto, Calif.), 96,222; Milwaukee Radio
Amateurs’ Club, Inc., 82,501; Oakland (Calif.)
Radio Club, 79,415; Wichita (Kans.) Amateur
Radio Club, 79,131; High Park Radio Club
(Ontario), 60,735; Birmingham (Ala.) Amateur
Radio Club, 59,613; Bridgeport (Conn.) Amateur
Radio Association, 59,485; Elmira (N. Y.) Ama-
teur Radio Association, 58,305; Pasadena (Calif.)
Short Wave Club, 53,412; Egyptian Radio Club
(E. St. Louis, IIL), 52,485; Richmond (Va.)
Short Wave Club, 50,752; Finger Lakes Trans-
mitting Socicty (Auburn, N. Y.), 48,751; Merri-
mack Valley Amateur Radio Club (Lowell,
Mass.), 48,654; Trenton (N. J.) Radio Socicty,
37,313; Whecling (W. Va.) Radio Club, 23,850;
Providence (R. 1.) Radio Association, Inc., 20,-
740; Hi-Q Radio Club of Lynn, Mass., 14,986;
Hartford County (Conn.) Amateur Radio Asso-
ciation, 14,202; Tampa (Fla.) Amateur Radio
Club, 14,123; Connecticut Brass-pounders Asso-
ciation (Noroton, Conn.), 14,112; Trinity College
Radio Club (Hartford, Conn.), 12,318; The
Greater Cincinnati Amateur Radio Association,
11,037; Starved Rock Radio Club (IlL), 10,468.
The above-mentioned thirty-five clubs had three
or more members submitting scores. The follow-
ing amateurs receive certificate awards for mak-
ing the highest score in their respective clubs:
W3BES, WIBFT (c.w.); WIAPK (’phone),
W8BYM, VE2IN (c.w.); VE2KX (’'phone),
VE3GT, W3DUK, W3EDC, WONUF, WOMWU,
W4CYC, W3FLY, W3FPQ, W6MVK, WOUIT,
WOITH (’phone); W6TT (c.w.), WOIAHR,
VE3AET, W4ELQ, W1CLH, WSKGG, W6BXL
fe.w.); W6BWG (’phone); WORCQ, W3FMY,
W8DSU, WIIQH (c.w.); WIBEF (’phone);
W3AWH (c.wv.); W3AIR (’phone), WSLCN,
WIKCS, WIERH (c.w.); WIALB (’phone),
WI1EAO f{c.w.); WIITI (’phone), W4DCZ,
WI1AXB, WIILA, W8PBX (c.w.); WS8NDN
('phone), WINGG. Awards are made only in
clubs having three or more reporting participants.
If any club finds that it actually had three

(Continued on paye 68)

Silent RKepyg

IT IS with deep regret that we record the
passing of these amateurs:

Les. Allitt, VE4EB, Regina, Sask.

Edwin R. Fisk, W1ADV, West Springfield,
Mass.

Walter J. Pike, W8QMF, Newaygo, Mich.
D. R. Shechan, VE2DG, Montreal, Que.
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l.A.R.U. NEWSe

Devoted to the Interests and actlvities of the

INTERNATIONAL AMATEUR RADIO UNION

Headguarters Soclety: THE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn.

American Radlo Relay League
oclat.la Amatorilor Romanl de lnde

lazloue RadlotecnlcaL Italiana

De\;:.scher Amateur Sen e-und-Emp!angs

t
Exnerimental Radlo Soclety of Egypt
Experimenterende Danske Radioamatorer
Federation des Emetteurs Beiges
Irish Radlo Transmitters Soclety

MEMBER SOCIETIES
Liga Colombiana de Radlo Aficlonados
Liga Mexicana de Radlo Experimentadores
Magyar Rovldhulmmu AmatOrok Orszsgos

Egyesiilet,
Nederlaudsche Vereeniging voor Interna-
tlonaal Radloamateurisme
Nederlandsch-Indlsche Vereeniging Voor
Internationaal Radioamateurisme
Newfoundland Amateur Radio Aasoclauon
N ewl éealand Assoclation of Radlo Trans-
m
Norsk Rs.dio Rele L lga
(esterreichischer Ver

derverband

Polski Zwiasek Krotkofalowcow

Radio Club Venezolano

Radlio Soclety of Great Britain

Rede dos Emissores Portugueses

Reseau des Emetteurs Francais

leseau Luxembourgeols des Ama-
urs d’'Ondes Courtes

inuth African Radlo Relay League

Suomen Radloamatooriliitto r.y.

Sveriges Sandareamatorer

Uni6n de Radloemisores Espafioles

Union8chwelz Kurzwellen Amateure

BXT7VF27HRWY Japan

Wireless 1nstitute of Australia

Conducted by Byron Goodman

Cairo:

Developments at Cairo and the experiences of
the delegation are reported elsewhere in this
issue, under ‘“What the League is Doing.”

British Isles:

Because you are probably interested in knowing
what some of the hams in the British Isles are
like, we are taking the liberty of quoting from a
letter from William Rice, W1IKT, who recently
returned from a trip to the British Isles.

“. . . Although ham radio was not the objcct
of my trip, 1 succeeded in making some very in-
teresting ‘personal S()’s’ with hams 1 had
talked to over the air. The warm hand of amateur
radio friendship that was extended to me added
enormously to the enjoyment of my trip.

“My first call was at R.S.G.B. headquarters
where I was greeted most cordially by Mr.
Clarricoats, G6CL, Secrctary of the society.
G6CL is a keen ham, and in spite of his many
activities in connection with the society has
found time to get his WAC and WBE on both
c.w. and ’phone. In response to his kind invita-
tion, I spent a picasant evening at his home and
station in the company of a VK who happened
along.

“We next visited ‘Ham’ Whyte, G6WY, the
renowned DX-er who heads the Century Club.
His walls display some very rare QQSL’s. He has
four transmitters in all, c.w. and Class AB ’phone,
running with an input of 250 watts, an excellent
example of the QRO ‘G¥. The receiver is a 6-

tube supcrhet, and his antenna is a 7-Me. full- -

wave Hertz, ‘Ham’ is a member of the R.S.G.B.
Council, and QRA Manager.
“In North England at New-Castle-on-Tyne 1

ran down G5QY, a most energetic person whose
call is quite well known all over the world. He is
also a keen Century Club aspirant, and I spent a
most interesting evening in his shack. He uses
ECO rigs with about 100 watts input, and a
‘Windom’ antenna. In 1931 he made WAC with
only 5 watts input. GBMK, another active North
Britisher and an ECO fan, looked in for a rag-
chew before I left New-Castle.

“Some miles north of New-Castle-on-Tyne, in
the seclusion of the hleak and wind-swept North-
umbrian country, I found England’s first YL
amateur station, the unique G6YL of QRP fame.
Here ! found ample proof that ‘flea-power’
really does work if given a fair chance, for Miss
Dunn has done remarkable things with low power
(6 to 10 watts). In fact the cards and certificates
that adorn the walls of the ‘radio den’ would put
to shame many a kilowatt outfit. The plate
supply for the tiny transmittcrs, one for each
band including 56 Me., is supplied by a generator
run from storage batteries. The two-tube battery
receiver (36 volts on plate, 2 volts on filaments)
and a single-wirc A.O.G. antenna complete the
station cquipment. I was much impressed by the
wonderful cfficicney so in evidence everywhere. 1
found Miss Dunn most hospitable, and I enjoyed
immensely her great interest and enthusiasm.

“My pilgrimage next carried me across the
rough and unpleasant Irish Sea to Dublin, where
1 got in touch with EISF and EI8G. EI5F and 1
first became acquainted in the days of war clouds,
spark transmitters, and magnetic detectors.

“A two-hundred mile trip west to the sea-
washed shore of County Mayo brought me to
Capt. Noblet of EI9D. He is a very keen ‘phone
man’, and I found him a real ‘dycd-in-the-wool’
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ham. He is a most resourceful chap, and his iso-
Iated QTH must have tested his resources to the
full when he started in the amateur game. I
wound up my hamming in EI with a tclephone
call to KI9J. It was after hours (8 p.M.), and the
call had to go through the Civic Guard Barracks
(the constabulary). EI9D stood in and we had a
three-way, with the guards standing by and
wondering what it was all about. That ham
language had them guessing about spys and se-
cret service!

“Back in London I just had time to say ‘cheerio’
to G6CL and R.S.G.B. before going to South-
ampton and the Queen Mary.

‘. .. I would like to express my thanks and
appreciation to the G and EI hams for the finc
comradeship extended to a wandering W1.”

QSL Bureaus:

Following is the Iatest revised list of the
foreign QSL Burcaus to which QSL cards may be
sent for distribution. Many of these bureaus now
refuse to handle SWL cards and reports, and
thercfore listener reports should be sent dircctly
to the station.

Alaska: Dean Williams, Box 2373, Juneau.

Antigua: A. Tibbits, Box 43, St. John's.

Argentine: Radio C'lub del Argentina, Rividavia :170,
Buenos Aires.

Australia: Ray Jones, 23 L.andale Street, Boxhill, Victoria.

Austria: Willy Blaschek, O.V.S.V., Bahngasse 29, Kloster-
neuberg.

Barbados: see Antigua.

Belgium: Baron Bonaert de la Roche, ON4HNM, Chateau de
Marchiennes, Harvengt nr. Mons.

Bermuda: Alfred E. Redman, “Elsing,”” Middle Road,
Devonshire.

Bolivia: Henry E. J. Smith, ¢/o Standard Oil Co. of Bolivia,
La Paz.

Borneo: sce Malaya.

Bragil: L.A.B.R.E., Caixa Postal 26, Sao Paulo.

British Guiana: see Antigua.

British Honduras: D. Hunter, Box 178, Belize.

Canal Zone: John J, Carr, 78th Pursuit Squadron, Albrook
field.

(leylon: Radio Club of Ceylon and South India, P. O. Box
282, Colombo.

Chile: Luis M. Desmaris, Casilla 761, Santiago.

China: 1.A.R.A.C., Box 685, Shanghai.

Colombia: L.C.R.A., Apartado 330, Bogota.

Custa Rica: Federico Gonzalez, Box 384, San José.

Cuba: Adolfo Domingues, Milagros 66, Vibora, Habana.

Czechoslovakia: C.A.V., Post Box 69, Praba I.

Denmark: Arne Hammer, OZ7D, Norre Aaby.

IDominican Republic: H. H. Gosling, Calle (‘esar Nicolas
Penson, Ciudad, Trujillo.

fcuador: Carlos Cordovez, Box 30, Rio Bamba.

Erypt: F. H. Pettitt, Catholic Club, Mustapha Barracks,
Alexandria.

England: R.S.G.B., 563 Victoria St., London, 8. W. 1.

Estonia: E.R.A.U., Box 220, Tallin.

Federated Malay States: see Malaya.

Finland: 8.R.A.L., Pohjola, Box 42, Helginki.

France (and any country with prefix beginning with “"F"):
Reseau des Emetteurs Frangais, 6 Square de la Dordogne,
Paris, 17°.

Cermany: D.A.S.D., Schweinfurthstr. 78, Berlin-Dahlem.

Greece: C. Tavaniotis, 17-a Bucharest St., Athens.

(tuam: C. R. Spicer, Naval (Communicatjon Office, Agana.

Haiti: L. F. Sherwood, ¢/o R.C.A., Port-au-Prince.

Hawaii: Jumes F. Pa, K6LBH, 1416D Lunalilo St., Hono-
lulu.

Hong Kong: H.A.R.T.S., Box 651.

Hungary: National Umon of Hungarian Short Wave Ama-
teurs, VIII, Maytaster 6, Budapest.

India: B. M. Tanna, Satya Sadan, Santa Cruz.

Irish Free State: 1.R.T.S. 23, Sth. William St., l)ubhn

[taly: A.R.1., Viale Bianca Maria 24, Milan,

Jamaica: (,ynl M. Lyons, 2-B North St., Kingston.

Japan: J.A.R.L., P. O. Box 177, T'okyo.

Java: see Netherland East Indies.

Jugoslavia: Stephen Liebermann, Meduluceva 9, Zagreb.

Kenya: R.S.E.A., Box 570, Nairobi.

Latvia: L.R.B., Post Box 201, Riga.

TLithuania: L.R.M., Post Box 100, Kaunas.

Luxembourg: Service QSI, de R.B., 164 Av. de la Fayen-
cerie, Luxembourg.

Madeira: see Portugal.

Malaya (and Borneo): J. Maclntosh, c/o Posts & Tele-
araphs Denpt., Penang, btrmt.s Settlements.

Mexico: L.M.R.E., Sinaloa 33, Mexico City.

Moroceo: A.A. .M., BP 50, Casablanca.

Netherlands: N.V.I.R., Post Box 400, Rotterdam.

Netherlunds East Indies: Ir. J. M. van Heusden, N.LV.LR.A.,
Palmenlaan 1, Bandoeng.

Newfoundland: Newfoundland Amateur Radio Assn, c/o
1. S. Holden, P. O. Box 650, St. John's.

New Zealand: N.Z.A.R.T., P. 0. Box 489, Wellington.

Nicaragua: Ernest Andress, YN1OP, Estacion Radxo—
difusora Bayer YNOP, Managuo.

Norway: N.R.R.L., P. O. Box 2253, Oslo.

Republic of Panama: R. D. Prescott, Box 32, Panama.

Palestine: Frank H. Pettitt, Catholic (lub, Mustapha
Barracks, Alexandria, Egypt.

Peru: Radio Club of Peruano, Apartado 538, Lima.

Philippine Islands: George I.. Rickard, P. O. 849, Manila.

Poland: P.Z.K., Bielowskiego 6, Lwow.

Puerto Rico: Francis M. McCown, Family Clourt No. 7,
Santurce.

Portugal: R.E.P., Rua Das Chagas 35, Lisbon.

Roumania: Victor Cantuniari, Str. Matei Basarab, 3 bis
Buchresti IV.

Salvador: J. Frederico Mejia, 7a C'ulle Poniente 76, San
Salvador City.

South Africa: S.A.R.R.L., P. O. Box 7028, Johannesburg

Southern Rbodesia: see South Africa.

Spain: U.R.E., Apartado 262, Madrid.

Straits Settlements: see Malaya. )

Sudan: ¢/o Frank H. Pettitt, Catholic Cllub, Mustapha
Barracks, Alexandria.

Sweden: S.8.A., Stockholm 8.

Switzerland: U.S.K.A., Bern.

Tanganyika: sce Kenya.

Trinidad: see Antigua.

{Iganda: see Kenya.

Uruguay: U.S.W.C.G., Box 37. Montevideo.

U.8.8.R.: C.B.S.K.W,, I Samoteahny, 17, Moscow.

Venezuela; R.C.V., Torre a Madrices No. 8, Caracas.

SWL QSL Bureaus:

SWL acknowledgments are not handled hy
the Burcaus, but we are fortunate in having a
bureau for thosc coming into the United States.
Amatcurs acknowledging United States SWL
cards should send them us follows:

Eastern U. 8. (corresponding to W1, W2, W3,
W4, and WS8): H. S. Bradley, 66 Main Street,
Hamilton, N. Y.

Western U. 8. (corresponding to W5, W6, W7,
and W9): Warren B. Mayes, 1438 South 11th
Street, Maywood, Il

The Type 902 is a new 2-inch low-voltage
cathode-ray tube in the RCA line.
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F. E. Handy, Communications Manager

OPERATING
N-EWS

Conducted by the Comm uni;:ations Department

E. L. Battey, Asst. Communications Manager

Station Distribution of opcrating amateurs
determines the occupancy of all our amateur
hands. Analysis of the interest registered by some
ten thousand League members who have classi-
fied their individual operating uses of their
assignments shows present day occupancy with
high accuracy.

To show irends in the last year in amatcur
radio, we prescnt, following, the figures that
show the division of intcrest, and the per cent
change in occupancy, plus or minus, in the terri-
tory indicated over the last 12-month period:

Bands 1937-1938 Per Cent
() (Me.) Occupancy Change
160 1.7 9.63% - 9Y%

80 3.5 27.05 - 6.5%
40 7 26.86 + 6.64%
20 14 25,18 + 5.54%
10 28 6.01 +27.5%
5 56 506 00 - 17%
v.h.f. 21 L
100.00%

The first observable fact noticeable in the above
is that three of our bands may be classed as
“major interest’”’ bands. Those at 3.5, 7, and 14
Me. contain nearly 80 per cent of all our opera-
ting! Increases are to be noticed in work in the
higher frequency bands, 28, 7, and 14 Me., where
the sun spot cycle has brought continued favor-
able results and DX. There has been a continued
gain in 28-Me. interest, amounting to 25 per cent
gain on the amount of ten mecter operating ob-
served a year ago. Ten meter intcrest itself was
then a 584 per cent increase over the lower level
of activity of two years previous! The gain in
work in the 7-; 14-; and 28-Mec. bands was at the
expense of some drop in 1.7-, 3.5- and 56-Mec.
interest. This is of course no commentary on
total activity which may be assumed to be sub-
stantially constant, but merely on the division
of all recorded activity in our different bands.

It has taken three years for the extent of work
on 14 Me. to place this band in the ‘“major
interest’’ classification. In 1935 interest amounted
to but 16 per ceut instead of 25.18 per cent!
A similar future for the 28-Mec. band might be
predicted were it not for the important long
term changes in transmission conditions which
appear to follow the sun spot cycle.

Future trends may also depend on regulations
and frequency allocation. For example, with
7050-7150 ke. open to Latin-American radio-
telephone after July there will be shifts in utiliza-
tion through the band, and possibly extending to
other bands.

28 Me. is still a “‘best bet”—for antenna exper-
imenting, for local coverage with minimum spot-
tiness and shadows, for DX with modest power,
for operating with more elbow room or less
congestion, for the satisfaction that comes from
licking the engineering problems in circuits at this
frequency. This band with five times as many
kilocycles as our 14-Mec. band can handle ten
times its present occupancy, and then we.doubt
if the congestion index will equal that of low-
frequency bands because “skip’’ is more helpful
in reducing ‘“local” QRM.

Shortly after you receive this ¢ST, A.R.R.L.
directors will be bound for Hartford to attend
their annual meeting at which League policy is
formulated. As a member, it is your place to
inform your Director, as your representative, of
your opinions and ideas concerning any matters
that affect your interest.

Your Director will appreciate it if you will send
him your thoughts and observations. Unless your
Director does hear from you, or you are in direct
contact with your elected Director or his assist-
ants and alternates, it will be difficult for him to
know your wishes. This is then to renew our
annual suggestion. After due deliberation on
various issues before amateur radio, and con-
sidering the best future for the fraternity, as well
a3 immediate desires, we suggest, if you have not
already done so that you “write your Director.”
His address is on page 8 of this issue. Address
him personally care of A.R.R.Iz Headquarters
after May first. i
—F. E. H.
Briefs '

Mr. Edward J. Day, formerly of WLM-W3CXL, has been
appointed A.A.R.S. Chief Radio Aide to the Chief Signal
Officer of the Army. His present address is Kernersville,
N. C., where he operates WLMC-W4NG and is active in the
Fourth Corps Area.

WOWIB reports that in the Mechanized Cavalry at Fort

Knox, Ky., there are two radio operators: Key, a ¢.w. op,
and Chinn, a "phone op!
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PRIZES FOR BEST ARTICLE

The article by Mr. Pierre Rasset, FILB, wins
the C.D. article contest prize this month. Each
month we print the most interesting and valuable
article received marked *‘for the C.D. contest.” Con-
tributions may be on auy phase of amuteur operat-
ing or communication activity (DX, ’phone, traftic
rag-chewing, clubs, fraternalism, etc.) which adds
constructively to amateur organization work. Prize
winners may select a 1938 bound Handbook, QST
Binder and League Emblem, six logs, eight pads
radiogram blanks, DX Map and three pads, or any
other combination of A.R.R.L. supplies of equiv-
alent value. Try your luck. Send your contribution
to-day!

To See Ourselves as Others See Us
By Pierre Basset, F3LB*

Y INCE I've been working as a merchant service
J op and in a big land station, I've learnt a
tremendous lot of things, and I’ve gone through
some rough but cxcellent schooling.

About a fortnight ago I came home on leave
and, of course, I made a bee-line for the shack and
began some knob-twiddling on the 14-Me. band.
T skipped half a dozen chaps CQing their arms
off, and stopped on a couple of nice DX signals,
almost on the same frequency. One of them was
ending a QSO of the “RST xxx QRU” type. The
other was calling CQ wildly, without a break—
at last he stopped, out of sheer exhaustion I sup-
pose, and incidentally heard the other chap
calling him. They were both DX for me, but
their QTH’s were not more than 150 miles from
each other. They gave each other a report of
“RST 589 vy fb es ok es whatnot,” which indeed
sounded quite good considering the band and the
distance involved, and started chewing the rag.

No. 1’s bug certainly had no weights on—I
even doubt whether it had a pendulum at all—
and it certainly needed a high-speed ear to read
his rather slow sending. I managed, somehow, to
understand that he was using a fat kw., that his
fecders were stuffed with healthy amps of r.f.,
everything was OK but he would now retune a
wee bit his antenna tuncr, and did you notice any
change? The other waited a couple of minutes,
probably thinking over the rather messy bit of
paper he bad before him, and, after calling a
dozen times, answered: “R R R R R OK OK OK
but pse rpt hr vy QRM” (you sec he meant QSD
QRS but he had mixed up his @ code). Then he
stopped to scratch his head, called again and
signed off. No. 1 came back in due course with &
straight key and one of the most crooked fists
I’ve heard, and started his lecture all over again
sending words twice. It lasted a full 14 minutes
with never a break! After that I heard a string of

# 23 rue Felix-Faure, Le Havre, France.

dots poured forth by a very ill-adjusted bug, and
then “AR K.” Quoth the other, “QRM pse rpt”
and I cut off my receiver with a jerk and went for
a walk in the nice cool air.

Why must these pests with their wasted kws.
jam up a valuable channel in one of our best DX
bands? All these people should be dragged to a
special school where they would listen to the
splendid snappy traffic on 500 ke. and the smooth
balanced work of the big land stations. They
might learn how to work cfficicntly, using BK,
and asking for BQ after a long and partly QRM’d
message. They might also be taught what is really
accurate traffic at 30 w.p.m. After that course
they would be delivered back to the air, and we
shotild then hear some of this hi-speed traffic and
those QS0’s which sound just like fast conversa-
tions, and which are a joy to the heart of any true
operator. And all that on our ham bands!

Unfortunately (many of us would say ‘hap-
pily”) it means a lot of hard work and grim de-
termination to become a good op. Nobody can
say he has reached the highest standard, nor even
a “‘very good” one, because the first thing you
learn is to notice all vour defcets—and this is pre-
cisely what many of us neced.

Briefs

WYARL (1415 points) and W1SZ (1218 points) were the
two highest scorers outside of South Africa in the South
African DX Contest held in January. District winners in the
U, S. are W18Z, W2GNQ, W3DDM, W4DMB, W5BRR,
W6HTT, W8IMP and WI9ARL. South African winners:
ZU6BP, 46,310; ZT2Q, 44,415. Winners in other countries:
VQB8AF FBSAA CR7AY VS7RP LUBBK LU7AZ HA8C
IIT SPIAR SM5UM YR5AA G6RH HB9J PAIAZ
YM4AA FA8ZZ EISF ZL1HY K4DTH K6CGK ON4CO
GM5YC VU2EO OK2XX D3CSC PE3WI I.Y1J VK2DG
VKSLD VK7CM. This information was received by radio at
WS5BEN-9, Glenview, Il., from ZS8DW.

On March 6th W1GHQ, Boston, orizinated a message
destined to the son of a person near death with heart diszuse,
transmitting it to W1WI, Lexington, Mass., who had con-
tact with a W6 in California, where the message was bound.
Western Union and the telephone company had been unable
to make delivery. On March 7th a reply was received that
the son was on his way home. Although the fellow’s exact
address was unknown, amateurs succeeded in tracking him
down. FB.

THIS 1S A cLeveR
LITILE KNOT | LEARNED
WHEN | WAS IN THE.
NAVY
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\=\  OSTEOPATHIC
PHYSICIAN
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Briefs

Tnquiries are being received on this “‘Seek You’’ call heard
30 often in the amateur ‘phone bands!

The Massachusetts Institute of Technology Radio So-
ciety (W1MX) assisted in the intercollegiate sailboat races
held at M.I.T., November 7, 1937, by maintaining contact
between the boat house and the three committce launches
by 56 Mc. Three mobile rigs relayed racing results and fouls
to the station on shore, which announced them over a P.A.
system to the spectators. As there were eighteen college
crews represented, the radio network greatly facilitated in
tabulating rvesults. The rigs were installed and operated by
WI1KRD, W2INQ, W2JOI and W7DGN.

W3EMJ and W3FSM will transmit test signals on 114
Me. and 116 Me. respectively on Tuesday, Thursday and
Saturday nights from 11:45 p.m. to 12:15 a.M. EST. They
ure interested in hearing from other amateurs in the second
or third district in regard to activities on ‘2.5 meters."

WSATT supervised the instullation of a system of carrier
current radio communication in the coal mines at Nellis,
‘W. Va. Units are installed in each section of the mine and on
each train motor. A control unit in the timekeeper’s otlice
connects with all other points.

When a tornado struck sections of Illinois on March 15th,
amateur radio was on the job to do its part. Amateurs
assisted in handling traflfic at South Pekin, in the center of
the stricken area, using portable WOPBI. WOLNY was on
the job at Belleville, offering his services to the Red Cruss.
W9TCB, Highland, WOUZK, Woodriver, and W9DJ(,
Alton, brought portable equipment to Belleville. WOTCB
set up 50 watt 1.75-Mc. 'phone rig at WOLNY's shack.
‘WIUZK worked on 28 Mec, Others assisting were WOWDZ
and W9PDD.

W6MRQ, who drives the Inland Stage between Reno,
Nevada, uud Bishop, Calif., was snow-bound with his stuge
and ten cars in the high Sierras near Levining, Calif. He had
his emergency rig with him and hooked it up, using the
baggage rack on top of the bus as un antenna. He made con-
tact with WBIP at Cain Ranch, who relayed messages from
the snow-bound tourists to the Mission Trail Net.

The Stuyvesant High School Radio Club, New York
City, dates back many years. The club has been going strong
for twenty-five years. With one of the first radio liceuses,
call 2YS, commercial operating was carried on within a
radius of 30 miles. The transmitter was a %$-kw. spark. At
present the club operates under the call W2CLE on 56-
‘Mec. ‘phone,

On March 15th the tenth gatne of chess by radio was
played between W3CAB, Washington, D. C., und WSOKL,
Pittsburgh. The player at the Washington end was Mr.
J. B. Beadle of the Federal Communications Commission.
Mr. B. H. Saxton, W8DOKL, handled the Pittsburgh end
single-handed. He resigned the game to Mr. Beadle in the
16th move.

The 4th Annual Hamfiest and Banquet of the Nashville
Amateur Radio Club, held in Nashville, Tenn., on January
15th, proved to be the most enjoyable affuir in the club’s
history. Among those present were Mr. K. Ray Arledge,
W5SI, Director, A.R.R.L. Delta Division, who addressed
the meeting; Mr. J. B. Wathen, WO9BAZ, Kentucky Route
Manager; W9ARU, Net Control of the L. & N. Railroad
Net; and Mr. R. O. Kessack, organizer of the net. Other
visitors were WOSRJ, WOEI, WOTFK, WOKVE, W4BWN,
W4DLQ, W4DLA, W4CHW, W4BWF, W4EBC, W4NL,
W4AYE, W4BBC, W4DQH, W4DRI and W4AQF, from
Illinois, Indiana, Kentucky, Arkansas, (Georgia and Ten-
nessee. Club members und the ladies brought the attendance
to 75. 'T'he climax of the occasion was the prize drawing,
which provided one or more items for all. The usual amount
of 'shack-visiting’’ preceded and followed the get-together.

BRASS POUNDERS’ LEAGUE

(February 16th—March 15th)

. Estra Del.
Qall orig.  Del,  Rel. Credit  J'otal
W2HYC 46 60 1684 6 1846
W4PL 16 18 1400 5 1439
W6LUJ 123 285 445 263 1096
WEM O 290 316 132 416 1054
WTEBQ 16 48 K50 130 1044
W6rox 69 128 622 124 Y43
werL.MD 6 9 867 ] RR7
W38N 62 12 627 - 816
WITHI 46 123 599 - 76
Wolisa AR 1R4 426 87 75
WIIWC 69 7 600 ~ 74
WT7CCR 68 19 596 22 i3
W2JHB 22 157 384 165 72
WBKFC 41 560 7 50 72
W3BYR 6 1 665 ! 70
WBOKO 0 21 04 30 70
WIHSX 69 40 548 1% 67.
W4ECH 39 48 552 26 66
W6CDA 11 45 572 37 665
W6ITH* 97 227 16y 169 661
WeBMC 16 3 594 19 659
V6DH 42 121 354 121 638
W6JTV 69 196 214 154 633
wemMQs 95 167 190 158 610
W6FYR 24 13 H60 9 606
3CI1Z 24 65 447 K] 60
W4CXY 52 36 484 26 Y
2CGG 40 27 506 4 SR’
W7FTLI16 35 63 428 a7 5H8
W6LLW 31 29 502 20 582
W3EM 54 80 360 S0 574
WIK 65 40 452 = 557
WIIOT 16 70 453 R 547
WHEOE 23 95 420 4 542
W90oun 41 20 455 12 528
WIIYE 5% 46 412 11 527
W3BWT 52 61 365 43 bzl
W5BN 14 55 220 220 509
WIAZR 37 63 404 2 606
WIEC 53 50 394 9 506
WYEKIK 76 10 407 10 503
MORE-THAN-ONE~-OPERATOR STATIONS
Ezxtra Del,
Call Ortg. Del. Rel. C'redatt  Total
W50wW 143 139 1114 105 1501
W6EMRT 178 103 362 78 721
WeCv 70 31 530 25 R56
WI1GOJ 2% 77 497 47 649
W4AWO 26 47 536 40 649
Wiiy 65 101 410 51 627
WYBNT &2 154 370 19 625

These stations *‘‘make’’ the B.P.L. with fotal of 500
or over, One hundred deliveries+ Lix. Del. Credits also
rate B.P.L. standing. ‘I'be following one-operator sta-
tions make the B.P.L. on dellveries. Deliveries count!

w3Qp, 332 WIKH, 132 WIKJY, 114
V6. , 300 WT7APS, 13. \WW6NLL, 110
WIDBQ, 207 WeLrQU, 131 W6zZM,
WIFLG, 198 WYLCX, 131 WI1BEF, 106
W4DWB, 193 WV6BPU, 130 JQE.
\W6PFR, 192 W6EAH, 130 WI1EPE, 103
W6OQH, 180 W3EDC, 127 \VSB\VI 102
W2HOZ, 16 WI1JCK, 125 WGIGO, 102
WIUE, 160 W5CKEZ, 123 W6CTI, 100
W8UK, 148 WeMDQ, 120 W6HDR, 100
W2GVZ, 145 W5HGFT, 11 More-t,hnn-one-opr.

W6BZF, 140 W6IWY, 117 WSFPO, 2

WENXO, 134 W60UuU, 116 W5BSK 129
AARSB.
Ertra Del,
Clall Ordg.  Del. el Credit  Total
WLMI (W6GXM) 230 5439 74 525 156
WLMMA (WSYA) 17 38 613 36 T4

WLJG (W5ZM) made the B.P.L. on 106 deltvertes.
MORE-THAN-ONE-UPERATOR STATIONS

KEzrtra Del,
Call Orég. Del. el C'redit  Total
WLM (W3CXL) 193 177 3036 84 3470

A tatal ot 500 or more, or 100 deuveriex Ex. D. Cr.
will put youz in line for a place in the B.P.L.

* All tratfic handled by two-wuy radlonelephone.

OBS.

The following iz a supplement to the list of A.R.R.L.
Official Broadcasting Stations in October QST (page 50):
WIINW, WI1IWC, W1JJY, W2GSC, W21JU, W2JKG,
W2KIF, W5A0Z, W5TO, WEKNZ, W7DIS, WSNNJ,
W8RNO, W9GY, WIIPN, VE3PE, VE5BJ
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How's DX?

Hows:

Now is probably as good a time as any to explain a few
things that don't serm to be straight in the minds of every-
nne. For example, a lot of fellows send in their DX Contest
logs and request that a WAC certificate be issued on the
strength of their Contest work. That's fine, and we're pleased
to do it, but remember that your log can't be checked until
the foreign stations send in their logs. So if you had only one
Asian contact, for example, and that Asian doesn’t send in
his log, we won't be ubhle to check for you, and you'll think
we just don't care about your WAC, Therefore the best
thing to do is to wait until the final results come out in QST
-~then you'll ste whether or not all of the stations you
worked submitted logs. All of which is a swell reason why
some of those rarer countries should submit their Contest
1UK.Z.SUF course, you can still get a WAC by sending in the
r~ards.

1.ast month we promised to forward cards to a certain DX
station for vou and also to give you his country. A lot of
cards came in and were forwarded, but we must apologize
for not telling the name of the country. We jumped the gun a
hit, and promised to tell before we had permission to disclose
the facts. 8o those mutterings under your breath are justi-
fied—we're everything you say we are.

Perhaps you'd like to know why we make so much of such
a little thing. Well, every country isn't like the United
States, and some of them aren't particularly fond of amateur
radio. This fact doesn’t occur to a lot of fellows, who blithely
send cards addressed to ‘‘Amateur Radio Station Whoozis,
Box 00, Unfriendly, Country,” with the result that Mr.
Undercover Ham gets investigated and possibly jugged.
There are still countries where cards should be sent to the
bams with absolutely no mention of radio on the envelope,
and cards should never be sent except in an envelope. You'll
be giving the foreign station a break if you observe these
simple rules. And you'll be keeping some of that good DX
on the air for us!

()ne more thing. Some of the QSL Managers are receiving
cards from W stations to be sent to foreigners. The Managers
are not for that purpose at all—they distribute incoming
cards via the stamped envelopes you send them—and
under no circumstances should they be imposed upon to the
extent of being asked to handle outgoing cards. Send your
foreign cards to the bureaus listed in this month’s I.A.R.U.
column.

Speaking of QSL.'s, 4 sweeping investigation of the QSL
vard racket is being made, and next month some startling
revelations will be made. Don’t miss it!

Where:

It's poing to be a dirty trick to tell you about VR6AY
(14,360 kc., T9 or ’phone) at Pitcairn, who has been rapping
through, because if you haven’t worked him by now your
chances are slim. The dope we have is that W1BES, who has
been doing the operating, is leaving there around the middle
of April, and Andrew Young, the fellow for whom the gear
was installed, won't operate in the ham bands. It may be
that he will later on, but not according to the dope we got.
If you were one of the many that did work him, send your
card, a self-addressed envelope, and a 5-cent International
Reply Conpon to VR6AY, Pitcairn Island, South Pacific
. W2IXY worked one on 'phone that looks good
7.C20F (14 360 ke.) on Cocos Island. That is, if it isn't a
phoney. They told Dorothy they were treasure hunting and
that it took 40 hours to get back to Costa Rica by boat,
but they don't read their Q87T. The Cocos Island they’re
thinking of uses the prefix “TI"; the (Cocos Islands, ZC2,
are out near Java, and 40 hours from there to Costa Rica is
mighty good time, except for a flight of 1mng1nnt10nl
.. .. But good DX still crops up in spite of the wise
guys One that W1FTR pulled out of the bat the other

evening was FG8AH (7150 ke., T6) in Guadeloupe. He gets
on around 10 r.m., E.S.T., and you'll be right in if you can
speak French. W1FTR also worked VQ2FJ on 14040, T9.
. .. And W8CRA, who doesn’t work much DX any
wore (because there isu’'t much he hasn't worked already),
dove down and came up with a contact with FOSAA (14,200
ke.). in French Oceania .. .. Another slick one,
worked by W1KXS, is YSIMS (14.080 ke., T6) in Salvador
. Sorry if we gave the unpression last month that
()‘(VC w0u[d count in the Century Club. We wanted to say
that the guy was in Gibraltar and worded it ambiguously—
the rules of the CC specifically say ‘‘no ships.” VE3QB
contributes the QRA: A. Nissen, Danish Salvage SS. Geir,
Clibraltar .. . Speuking of Gibraltar, W2GW wrote to
his father, who lives at Gibraltar, and asked him to look up
this ZB2A and arrange a schedule. W2GW's. OM looked
high and low, but the closest he cume to finding him was
hearing a story that one of the local radio service men had
operated an unlicensed station a while and was caught.
He was lucky to escupe a jail sentence. W2GW thinks this
was ZB2A and, although not a phoney, the chances of a
QSL are about nil .. .. K6TE (14,300-14,375 kc.,
T8) at Wake Island is back on again. W2GTZ, WSLEC, und
W8PHD were among those working him .. .. .. W7LD
says that RUPUL and RUPULB were Soviet Search Ex-
pedition bases at Aklavik, N.W.T., and Point Barrow,
Alaska, respectively, supplementing and correcting last
month's information .. .. .. HR7WC is under cover, but
cards will be forwarded by W2IYO .. .. W3FLH
reports working UONG (14,290 ke., T9x) during the Con-
tegt. The QTH is Verchnendinsk, Asia .. .. .. W6KIP
bas a nice one here: VKO9DM (14,300-14,400 ke., I'7) in
New Guinea .. .. .. GGWY und others report that
PJ3CO (14,300 ke., T7) in Curacao is ex-PAOXX, You
might send your card care of the Netherlands QSL Bureau,
but don’t send it to Curacao. They don't like amateurs down
there! .. .. .. They don't like hams in Surinam either.
That's why PZ1AB (14,390-14,490 kec., 'I'7) is under cover.
But he QSL's everyone, sv wait for his card and vou'll get
his address. Or we'll give it to you if you'll drop us a card
.. .. W5DAQ corrects our April statement about
YVGAL “and furnighes his address: Pedro Yveilli, P.O. Box
35, Bolivar, Venezuela .. .. .. WBITH worked one of
those scarce Nicaraguans on 'phone;: YN3BG (14,262 ke.).
Reg got the address as Dennis Gallo, P.O., Leon, Nicaragua
. .. Don't get too worked up n.bout FN4FX (7150
kc N I‘8) He isn't in French India as the prefix would lead
vou to believe but somewhere off the coast of Brazil last
time we heard . . .. Dunno for sure, but we imagine
the 272X and LZ4M that have been kicking around in the
20-meter band are ships or too-smart W's.

When:

If we felt like being punny we could say that conditions

were ‘‘DXcellent” during the Contest. Oh, well, a fellow
should be allowed a little reluxation after having W6QD
parked on top of him during the Contest! .., . . This
isn’t the place to go into details about the competition, but
vou'll be interested to know that Europeans heard, and
were heard on, the west coast on 3.5 Mec. A brief glance
through the logs on hand show no QSO’s, however .. .
‘The 7-Mc. band was good, although we haven’t heard of 1ta
bringing out any rare countries .. .. .. 20 and 10 were
anybody’s bands, and no matter where you were the stuff
came through. W6DTB reports hearing VQ9AT on 20, and
he worked HS1BJ on 28,270 ke., which is the first report
we’ve had of 1BJ being on 10.

Fixcept for that FG8 there doesn't seem to be anything
very startling on 40 these days. But on 20, if you want to
believe W1IYM, who really bas no reason to kid us, you can
grab off stuff like VR2FF (14,060 kc., T8x), XUSAM
(14,110 kc., T9), VQ4CRO (14,080 ke., T9), SU2TW
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(14,015 ke., T7c¢), ZB1J (14,020 ke., T9), or CNS8AX
(14,025 kec., T7¢) .. .. .. Or XU9KK (14,410 kc.) in
Tibet, heard by WITW .. .. .. Orif that doesn’t satisfy
vou, peek over the shoulder of W2GTZ and look at his log.
It includes stuff like VP7NT (14,410 ke., T9), J2LXK (14,315
ke, T8), J2LL (14,030 ke., T9), J3FJ (14,050 kec., T9),
XUBLN (14,120 ke., T9), XU2BM (14,240 ke., T9),
XUBMK (14,130 ke.,, T9), XUSAG (14,290 ke., T9),
KA1AA (14,030 ke., T9), KATEF (14,170 ke., T9), and
others .. .. .. Ur WSLEC's shoulder, whose log has
USID (14,440 ke., T9), U6WD (14,420 ke., T8), XUSAP
(14,100 ke., T8), and. KAIYL (14,275 ke., T9) .

W8DQOD and his 100 watts are still accounting for t,hmps
like KA1QL (14,280 ke., T9), KAIAX (14,260 ke., 'I7),
KAI1SL (14,260 ke., T7), VS6AG (14,080 ke., T9), PK1VX
(14,115 kec., T9) and CT3AN (14,120 ke., T9) .. .. ..
WS8OSL, who wants to start a crusade to make diathermy
machines use p.d.c., adds J8CD (14,360 ke., T9),

00 deliveries Fix. D. Cr. |

argument for T4 notes among W’'s! VP3BG is on 14-Me.
'phone, VP3TEST is on c.w., and VP3NV is on 28-Me.
'phone occagionally .. .. .. W7AYO had a tough break
in the DX Contest. A bad head cold left him deaf for two
days. (We called plenty of fellows who must have had head
colds!) 8tan has 81 countries, and some of the latest are
CR7AC, ZS2AL, U5AH, VP9L, J8CH, I1KN, SM7YE,
and GW8JW .. .. WO9KG claims he didn’t have much
time for the C ontest but he worked 24 Europeans on 10 one
Sunday morning at 25-30 w.p.m. without a repeat. Not
bad, and neither are YN1AA (14,404 kec., T9), VU2AN
(14,110 ke., T8), and FM8AD (3515 kc., T9), Keat's latest
countries .. .. .. VK6MW (14,110 kc., 'phone) has a
rotatable beam .. .. .. I7AA has moved into the band,
and last we heard could be found around 14,340 ke. .. ..

. VU2AN has moved and has no a.c. now, with the result
that his power is only 10 watts, furnished by a small gener-

(i8MF (14,350 kc., T8), and U6WB (14,385 kc., T6)
e e WGNKT gives us SP1HH (14,280 ke.),
ZUGE (14,070 ke.), XU?BB (7100 ke.), PKIPK
{14,000 ke.), VS1AI (14,040 and 14,100 ke.), XZ2DP
(14,030 ke.), ZS1Z (14,045 ke.) and ZUBK (14,040
ke.) .. .. .. J2LL (7100 ke., T9) came through on
the east coast during the Contest .. .. .. WICWW
donates VU7FY (14,380 kec.) and XUSRL (14,340
ke.), while W8HCR adds VU2CQ (28,360 ke.,

‘phone).

Who:

WOWSY has a 4-wavelength Vee beam for Europe
but that isn't all. He has a low-power record that is
something: a QSO with G6YR on 10 meters using
2214 volts at 2 mils to the final 807, which figures out
to be .045 watts! Lee wag RST579 with 50 watts, 559
with 0.5 watts, and 439 with .045 watts. The only
way to beat that one is to work somebody with the
filaments turned off! .. .. ..
called low power after that one, but YV5A0 does well
at that, He has kept a daily sked with K6MOJ for five
months on 7 Mec., and he only uses 45 watts input . .
Qutside of Africa WOARL was first and W18Z second i in last
vear's S.A.R.R.L. Contest, and ZU6P and ZT2Q finished
1-2athome .. .. .. You would expect W1WV to pop up
with one like this. He c¢laims the unique record of being the
only one to work a station whose call changed during the
QSO0. Yep, he was working ZUBC just before midnight on
February 28th, but the South African calls changed over at
midnight so he finished up working ZS6DM. He doesn’t
mention how he recorded it in thelog! .. .. .. It'sgood to
nee people happy—sorta warms yvour heart and stuff, Like
hearing that W1APA, after only 18 years, has finally worked
himself several Asians all at once and is in line for a WAC.
(Oh, boy, wait until Gil hears that those Asians he worked
don't QSL! .. .. .. We received u radiogram from
U3DZ to the effect that the operator of UUPOL arrived in
Moscow on March 17th. We don't know, but yvou might get
u card if you sent yours care of the S.K.W. .. .
W7DXZ, the 7th Distriect QSL Manager, worked WAC
twice on 20 and once on 10 during the Contest, and now has
87 countries .. .. .. Another one of these fellows who
works a lot of stuff but no J's is W2IYO, who has FIBAC,
ST2LR, FR8VX, USIB, U9AC, VQ4KSL, ZP1AX, ZS3F,
and FQ8AB among his latest. The total is 88 countries now,
and will be higher when he raises some of the stations he has
been hearing, which include VQ3FAR, TG2A, VR5CD
on 20, and VU2CA on 10 .. .. .. Who has the dope
on CR6PG? Sounds too good to be true on 14,415 ke.
HE5JD (7090 kec., T9) only needs New Hampshire for
WAS, and requests that some of the boys up that way give
him a shout .. .. .. WOAIC can’t understand those
eight good years during which he never worked an Asian.
He worked U9AW, U9AV, USML in 19 minutes during the
(Contest and U9BC shortly after it! .. .. .. 1f you've
wondered about those VP3’s not coming back to you on
e w., the answer, according to W1TS, is that they all use
supers with no BFO's. However, this is not advanced as an

S
Nothing could be left, .SM?YT. SuU
SV1AZ weuaring the glasses. The others are friends and relatives.

HERE’S SOME DX FOR YOU
ot of the shack at SVIKE, showing SVICA at the rear

1KG, and SVIKE in the middle row, and

ator, according to WSOSL .. . W2IOP is just an old
hold-out for 7 Me. He had much better going there than
on 20, he says, and worked 22 countries there the first night
of the Contest .. .. .. W2GVZ worked PX2A during the
tests but is kind of doubtful as to his authenticity.

That's about all for this month. Right now we're going to
do the conventional thing and call CQ on 40 for about 15
minutes before we eat dinner. It's too much trouble to
warm up the receiver too!

—W1JPE

Hidden Transmitter Hunt

The Richmond (Va.) Short Wave Club staged a Hidden
Transmitter Hunt on Sunday, January 17th, The club presi-
dent, W3FMY, assembled a 30-watt 3.9-Mc. 'phone rig and,
with the help of W3CGR, installed same at a secret location.
Participants gathered at W3FJ's shack in the center of
town and started out from there. Twenty-five took part
in the hunt; ten cars were used. All types of receivers were
used, from one tube regenerative to all-wave broadcast sets;
the latter were plugged in at various locations to check
volume. Many used loop antennas. W3ZU and W3BPR
located the hidden transmitter in about one hour, using sig-
nal strength as the only indicator. A two-tube battery
set was used with criss-cross wire in top of coupe for an-
tenna. W3WS came in second. The outstanding fact that
impressed . those taking part in this activity was that a
simple battery-operated receiver, in a moving car, under
adverse conditions (it had just rained hard prior to the
“hunt’ and the noise level was high from power lines, etc.)
is capable of locating a transmitter in a comparatively
short time. It proves that even the most carefully hidden
“bootleg" station can be located. The Richmond gang plans
further *‘hidden transmitter” hunts with improved equip-
ment and technique.
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DX Century Club

THIS month we welcome four new members, W8DWYV,
WYARL, EI5F and W4CBY. Nice going, fellows! Cen-
tury Club membership now totals 20, and several in the
‘“‘below 100" group are rapidly pushing toward the century
mark. [t won’t be long now for G6CL and W8IMP, each
having 99, Note that GEWY has reached 130!

The Century (*lub and *“75-or-more” listings represent
the only official confirmed *‘countries worked' list in exist-
ence. There is no guesswork about the records indicated—
confirmations have been presented and checked. The busi-
ness of QST.'s takes on 4 more important aspect when you
consider that the confirmations you send out may be used to
substantiate Century Club claims. Remember thut the next
time a DX stution asks you for a ()SL—it may be the one he
needs to place him in the list! Operators in the ‘‘rare’’ coun-
tries particularly should realize this.

(‘heck over yvour confirmatijons in accordance with the
January QST list of countries and send them in as soon as
vou can present 75-or-more. When sending your confirma-
tions, please accompany them with a list of claimed coun-
tries and stations representing each country to aid in check-
ing and for future reference after your confirmations have
been returned to vou. Please send postage to cover the
return of the confirmations. The DX (lontest. recently
concluded, should help many increase their totals. If
the fellows you worked send in logs, we'll check same for
confirmations, provided you have xufficient additional
confirmations to make the total 75-or-uver.

MEMBERS, DX CENTURY CLUB

Countries
H. A. Maxwell Whyte, G6WY (No. 5)..... 130
Frank Lucas, WBCRA (N 0. 1)eeieiii. 120

John Hunter, G2ZZQ (No.6)...c.cvevean.. . 118
Jeﬁ'erson Borden I WlTW (No. 3)..... . 117

Clark C. Rodimon, WI1SZ (No. 7)+....... 116
Douglas H. Borden, W1BUX (No. 2)..... 115
Henry Y. Sasaki, W6CXW (No.4)........ 111
Don H. Mix, WITS (No.9)......c0vve.. 109
Harry G. Burnett, W1LZ (No. 10)........ 109
Walton H. Bostwick, W2GW (No. 11)... 108
Reeve O. Strock, WZGTZ (No. 12)..... oo 107
C. E. Stuart, W6GR (No.15)c.eeenen... 107
Jean Lips, HB9](No.l3) ..... P (3 X §
Keat Krockett Jr., (NO. 16)..00vveennnssn . 102
lohn Marshall, WOARL (No. 18)e i, . 102
Guy Grossin, FSR} (No. 8).v.vevvnn. veees 101

E. L. Walker, W8DFH (No. {4)........... 100
Frances Walcsak, WBDWV (No. 17)...... 100
H. Hodgens, EISF (No. 19)...... ceiseases 100
B. W. Benning, W4(,BY (No.20).eeveua.. 100

The following have submitted proof of contacts
with 75-or-rore Countries:

G6CL..... 99 WBFZL.... 88 'W4CCH... $1
W8JMP... 99 WILJPE.... 87 W3EPR... 30
W6HX.... 98 W2GVZ... 87 W4AJX... 80
WOPST.... 97 W3JM.... 87 W5VV..... 80
WIDF.... Y6 W5BB..... 87 WSDGP... 80
WSLEC. .. 95 WBADP... 87 W4CFD. .. 7
WROSL.... 95 W9AEN... 87 WRCJIT. ... 7
WIZB..... 94 W6GAL... 36 wgrjN. ... 78
W8OQF... 94 WSEUY... 8 woprH... 78
WOKA.... 94 G2DZ..... 8 \WiBFT... 7
WSEVW... 93 WIRY.... 85 (oo """ .
WOEF..... 93 W4DRD... 85 or ottt l
WIDUK... 92 W2HHF... 84 WOEPU... 77
WIWV.... 92 WSEKG .. 54 W8ADG... 77
W9ADN... 92 WBBAM... 83 W8BSF.... T
WizI.. ... 91 W8BOX... 83 WOUM.... 7
F&RR..... 91 VEZ2EE,... 3 FBSAB.... 77
W2GT.... 90 CG5QY..... 83 WIEWD .. 78
WICC. ... %9 CG5RV..... 83 SUIWM .. 76
W3BES.... 88 G6GH..... 82 W3BVN... 75
W3EVT... 88 W2CYS... 81 W5ASG... 75

New Members, 20-Year Club

B. B. Greenleaf, W8VU: It was along about 1912 that
the bug started after me. My first licensed call was 9PQ,
which was held until I strutted away to the big War. On
my return, and when the han was lifted, I was again on with
the call 9KI. I cannot remember when I lost that call, but
for a couple of years or so I traveled with an orchestra. I
again returned to radio along about 1924 with the call
9DVX. In 1929 the California fever got me and at that time
I wasissued the call I now hold, W6V U. I would like to hear
about a lot of the old-timers, especially in the middle west.
Some that should be roused out of their sleep are uld 9GC
at Lanark, 111, and C. H. Fahrney of Polo, Ill. Of course we
would like to hear about Johnny Clayton, old 5BV of Little
Rock, M. B. West of Lima, Ohio, and perhaps you can
rouse 5ZA, in Roswell, New Mex.” . . . Arthur A. Hebert,
WIES, A.R.R.L. Treasurer: “Started in amateur radio in
1903 working or trying to work a coherer that would not
decohere. First real transmitter in 1908, with call AH,
consisted of one-inch spark coil, all E. I. Co. parts. In 1912
obtained Comm’l First Grade license and amateur station
call was 2JM (the wife’s initials), and had graduated to a
1-kw. spark rig. The longest transmission of that year was
25 miles, using Galena detector for receiver. In 1914 joined
the A.R.R.L. and have been connccted with it ever since
in official capacities. Have had all types of receivers and
transmitters, changing as new developments took place.
Calls held: 2JM, 2ZH, 2MP and present WI1ES.” . . .
E. B. Sisley, VE3UX: ‘“Wonder if I can qualify for the
20 Years-a-ham Club or something? Interest started in
1913, and here are some memories: E. L. Co. catalog, staying
up late to hear NAU, NAX, NAR, etc., on crystal. Trans-
mjtters shut down for War. Joined wireless section of R.A.F.
in 1918. Heard first 'phone sigs, from American-built sub-
chasers coming down the Lakes in 1918. Licensed end of
1918 as Can. 3BF with }4-kw. spark from ozone machine,
and double filament audiotron detector. QRT college
1920-26. Licensed 192629 as Can. 3HJ. Present call of
VE3UX received in 1930.” . . . Guy A. Stewart, Jr.,
W2JRG: “I started foolin’ with wireless back in 1909 in
M¢t. Vernon, N. Y. The first call I used was GS, and my
first license from the Dept. of Commerce was 2AKA, [
think the ticket came in 1915, Since going back on the air
in April, 1936, which was 19 years to the day from the time
I stopped in 1917 when War was declared, I have run up
against a flock of hams (particalarly on 56 Mc.) who knew
the old days of spark coils, rotary gaps, the helix, vario-
couplers, galena detectors, etc.—and long 4-wire antennas.
I still get a great kick out of wireless, ah, excuse me, radio,
but not quite as much fun as in the old days when a kw.
ina I'hordarson reached Denver one night. But it's still a
great game." . .

Alex H. Knxghts. W2DZA “Received amateur license on
March 30, 1914, at Brooklyn Navy Yard and received sta-
tion call 2TW. After war received call letter 2UJ. Tube
transmitter put on the air on this time using VT2 tubes and
chemical rectifiers. Used c.w., i.c.w., and 'phone (Loop mod-
ulation). Active until around 1924 when I ‘sold out.’ Bitten
by the bug againin 1932 and received preseut call W2DZA
and have been wmore or less active eversince.” T. J. Rigby,
W?7COH (S.C.M., Utah-Wyo.): *“‘First call in 1006 was
‘R’ then when they started using ‘R’ instead of ‘OK' (all
Morse code then) switched to “T'J’ and used this until Gov’t
gave me 6DU in 1912 and W7COH in 1930. In 1912 estab-
lished what so far as I know the first communication from
an airplane in flight to ground stution. Phil Parmelee,
flying a Model ‘B’ Wright biplane, using a 2-inch spark coil
wired to a push button on the right-hand control for a key,
sent the following message to me located on the grandstand.
He was over Santa Anita race track about 17 miles, as 1
remember. ‘Greetings everyone. Tell Ferris I am going to
open the meet in San Francisco. I am coming back now.
—-~Phil,’"’ Glen Katzenberger, W7DVY:‘1learned thecode
in 1915 and the first transmitter on the air wasa 1-inch spark
¢oil, home-made condenser constructed of old photographers’
plates and a William B. Duck helix. The station was dis-
mantled during the War by government inspectors and put
in u large canvass bag which was properly sealed. After the
War the next transmitter was a 1-kw. ‘Thordarson trans-
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former, large plate-glass condenser, rotary spark gap and
ribbon wound helix. Receiver was a Paragon with one de-
tector and two stages of audio, also a William B, Duck loose
coupler for the purpose of listening to the old well-known
time signals of NAA. In 1921 was experimenting with ¢.w.
using & Marconi VT1 tube. (First c.w., by the way, was
cross town QSO by placing key in the antenna lead from
receiver.) 1922 found the station with a 20-watt c.w. rig
using 4 UV202 tubesin parallel with a chemical jar rectifier.
My proudest possessions today are pictures of these old sets.
Operation up to this time was in Springfield, Ohio. In 1923
moved to Seattle, Wn., obtained the call of 7QL. Calls held
from 1915 to present date are G.K., 8BEN, 7QL and
W7DVY.” Wilson E. Weckel, W8QDQ: ‘I became inter-
ested in amateur radio in 1913 spending my time listening to
the hams on 200 meters and commercial traffic on 600 me-
ters. In 1915 I received my first license and call BAQW which
held until the War started. Of course I did my duty to make
this country safe for democracy by enlisting in the Naval
Reserve Force. After I received my discharge in 1919 I took
and passed the examination for a commercial license. Then,
in November, I wasissued 8AL as call letters. Used spark at
first, then with the advent of c.w. used it until 1930. Work-
ing for R.C.A. they moved me to Philadelphia, and while
there my license expired and of course my call 8AL. Then
the depression started and I moved back home to Canton.
Two years ago I became afflicted with a nerve ailment which
makes walking extremely difficult, so I applied for a Class
‘C’ license and now I have had W8QKQ for the past nine
months and it sure helps me to pass the time.” David Talley,
W2PF': *In October, 1915, visited a fellow school chum and
heard NAH on a galena detector and the time signals from
NAA. Immediately persuaded my father to get me one of
those two-slide tuning coil receiving set complete. In 1916,
got & Minch spark coil on the air under call ‘ DT.’ In Febru-
ary, 1917, passed my amateur operator’s license, but was not
issued a call because of impending war with Germany.
Closed down station in April, 1917 until February, 1919,
when receiving was again permitted. Obtained call 2PF
(which I still have) when transmitting was allowed in De-
cember, 1919, Soon replaced 4-inch spark coil with a }4-kw.
transformer and added synchronous spark gap in 1920.
Bought Grebe CR-13 receiver in 1921. Installed a.c. c.w. in
1922. Sold spark set when I moved in December, 1922, and
made-up a 50-watt c.w. transmitter. Installed crystal con-
trolin 1924. Joined A.A.R.S. in 1926 and was assigned Army
call WLN-1 in 1929, Assigned present Army call WLNA in
1930. Have been O.R.S. since those appointments were
first issued and still am O.R.S. No. 10 in Hudson Division.
Have been O.R.S., 0.0., R.M. and Ass't Director.” Wm. F.
C. Hertz, Jr., WIFJE: "I first became interested in Radio
late in 1912 or early in 1913. About 19186 first license was se-
cured with assigned call of 1ABU. Secured Commercial 1st
gradein Aug. 1917, and went to work for R.C.A. Sept. 1917,
Resigned from R.C.A. in Nov. 1927. During my commercial
experience T kept up with ham radio, visiting many hams
not only in this country but in foreign countries as well.
Also was 2 visitor at radio clubs in many parts of the world.
Secured 1FT in 1927 and W1FJE in 1932.” R. G. Sidnell,
WSGYR: ‘I started wireless in 1909, using a tuning coil
(made from mother’s rolling pin), a couple of worn out arc
carbons with a darning needle across them for a detector,
and a no-account telephone receiver hooked up to all the
various sizes and kinds of wire available as an ‘aerial.’ For a
transmitter at that time, had a Ford spark coil
and some] batteries of questionable virtue, no
tuning. When license became necessary, I took
out a first-grade amateur and had call letters as-
signed 8KS. Shortly, thereafter, had a commercial
license and worked for the Marconi Company
on the Great Lakes. During the War was in the
Navy for Radio duty, keeping the commercial
license valid during that time. Immediately after
leaving the Navy, set up a ‘ham’ station again,
at that time with a synchronous rotary spark
transmitter and a regenerative receiving outfit.
Call letters at that time were SCBW, Inadvert-
ently allowed that license to run out, but re-
licensed as soon as a tube transmitter was

constructed, being assigned call letters 8AEA. Interest
lagged again, but in 1930 again set up 2 ‘ham’ outfit and
was assigned call W8GYR, which has been in effect ever
since.” 8. J. Mallery, W2CJX: “Have been a hamsince 1914
when signing KN—using spark coil and double slide tuner—
DX 12 miles. Then the War and sbut down followed by a
fling at ship oping. This until late 1921 when returned to
ham waves as CJX my present call, Just came across my
first O.R.S. certificate dated in Sept. 1922. Used a 1+ kw.
‘coffin’ in those days, and the neighbors all but ran me ont
of town until ¢.w. came along, Settled with a 500-cycle i.c.w.
Hi. All peaceful now due to wave traps I installed and use 14
Me. most of the time.” D. A. Hofman, WSFRY: “Started
as a licensed amateur: 1914, First call SADU, Other calls:
‘W8UX, WSFRY (present call). Started in Akron, Ohio.
First outfit: E. I. Co. and Duck Co. apparatus. One-inch
spark coil and loose coupler, galena detector, Brandes
phones, 4-wire antenna with Electrose insulators. Later had
first rotary spark gap and first Audiotron detector in Akron
(tube with wires fastened to binding posts). Was QST"s first
cartoonist (for 8 years). Drew illustrations for early Old
Man and Young Squirt stories, also occupational cartoons.
Originated the QSL card fad through suggestion printed in
QST. With Jack Gritton, organized first Akron Radio in
1914, Served in Signal Corps, U. S. Army, for 10 months
during latter part of World War. Stationed on Mexican
Border. Emerged as corporal. Following War built 5-watt
broadcast station with regular programs nightly, mostly.
records. This was one year before KDKA started under
those call letters. Believe played first game of checkers by
radio-phone ever played, but date and other proof lost.
Still have the checker board, however! In 1930 enlisted in
U. S. Naval Communication Reserve. In 1932 received
commission as Ensign. Now Executive officer of Youngs-
town Unit U.S.N.C.R. one of most active units in the na-
tion. Asst. Editor ‘QRX,’ Ninth Naval District U.S.N.C.R.
paper. Hobby: Building 5-meter mobile rigs. Married. No
children. President of Youngstown 5 and 10 Meter Club.
Biggest surprise of life: When read that Maxim was the
‘Old Man.' Always theught it was someone else.”

— e e e

Briefs

Oneé hundred hams, YL’s, YF’s and S.W.L.'sregistered at
the Oakland County Radio Club hamfest held November.
24th at Sylvan Lake, Pontiac, Mich. WS8DPE, Michigan
S.C.M., was master of ceremonies. The program included a
56-Mec. hidden transmitter hunt, won by W8QLZ, various
talks and sound movies. WSNIT’s YL handled the door
prize drawing and presentations. At 7:00 p.M. a chicken din-
ner was served, after which the gang wound up activities
with a general rag-chew session.

Many operators might well ask themselves the following
questions, suggested by W8DHS: (1) Is my operation a
credit to amateur radio and its traditions? (2) Am I usiug
the present accepted form in message handling? (3) Am I
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posated on the latest revisions of operating procedure? (4)
Do I give 2 contacted station an honest report, or am I
afraid of offending him? (5) Do I send QRM, OM, when he
is sending too fast for me? (8) Do I come back with R ROM,

when I'm not really sure I received what he sent correctly?
(7) Do I hold the key down for testing purposes during the
periods when the air is most congested? (8) Do I ignore re-
ports that my note is not of the proper quality, or that I
have key clicks? (9) Am [ sure that my frequency is within
the amateur bands?

W3ESX (14366 ke.) invites QSO’s with fellows desiring to
converse in Spanish. He has already enjoyed some interest-
ing contacts in Spanish with W3GET, W3BUI, W2IGM
al;:.i W2JTQ. K4ESH (14350 kc.) also offers QSO’s in Span-
is

F.C.C. DISCIPLINARY ACTIONS

On March 8th, the F.C.C. en banc, acted in cases before it,
as follows:

Willlam 8. Leitch, Moneta, Calif. SBuspended for & period of 6
months, amateur radio operator license with Class B privileges,
because licensee violated provisions of the Communications Act
and the Rules and Renga tions of the Commission as tollows
Mnde a false entry in station log, in violation of Rule 386

Guy A. Stewart, Jr., Westchester, N. ¥. Amateur radiostation
Vi

usged in pro| osed station, In violation of the (‘ommunicatinns
Act and Rule 366 of the Commission’s Rules and Regulations.
Louis G. Fabian, Pittsburgh, Pa Smsi)ended operator license
with Class B privileges, for a period of 1 year, because licensce
permitted another person to maintain and operate an unlicensed
radio station on the premisesidentified as the authorized location
of amateur station W8GJM, of which Fablan I8 licensee, and
permitted such uniicensed rnzilo station to be falsely identitied in
radio communications by call letters W8GJM, heretofore ux-
signed to him by the Commission, in violation of the Communi-

cations Act,

Harry DeBiddle, Gardena, Callf. Buspended operator's
llcense wlth Class B privileges for a period of 6 months, hecause
licensee made false entries in his application for modification of
amateur station license; and made false entries in the operating
log 01 hls station WENDE In violation of Rule 386 of the Com-

On March 22d, the Commission took the following action:

Robert Earle Haupt, Carlsbad, N. M, 8uspended amateur
operator license with Class B p! rivileges, fora period of 6 months,
because he operated his amateur station without possesslon of his
station and operator license in violation of Rule 221b; he oper-
ated his station on amateur frequencies for which he was not
licensed {n violation of Rule 377.

Attend a Hamfest

May 7th, at Syracuse, N. Y.: The Central New York
Radio Club of Syracuse, N. Y., will hold its annual get-
together at the Turn Verein Hall in that city on Saturday,
May 7th. Registration begins at 3:00 .M. ; an auction will be
held at 6:00 p.M. Bring your surplus parts and sell them or
swap them for something you need. An interesting program
is planned—a minimum of dry speeches, maximum of enter-
tainment. Army and Navy meetings will be held. Dinner is
scheduled for 7:00 p.M. Prizes, of course! W8CYT is chair-
man of the hamfest committee.

May 14th, at Milwaukee, Wis.: The 16th Annual QSO
Party-Hamfest of the Milwaukee Radio Amateurs’ Club,
Ine., will be held at the Milwaukee Athletic Club on Satur-
day, May l4th. Reservations and complete information
may be obtained from the club secretary, Fred Seifert,
WOIEFX, 3077 North 39th Street, Milwaukee.

May 15th, at Ypsilanti, Mich.: Michigan-A.R.R.T..
Hamfest, under the auspices of the Detroit Amateur Radio
Assn., 18 scheduled for Sunday, May 15th, at the National
(uard Armory, Ypsilanti. Price, 50 cents. 10:00 a.M. to
6:00 p.M., with prizes, speakers, eats, and special entertain-
ment for the YF's and YL's. Advance purchase of tickets
from the club secretary (W8MYV, Frank Beechler, 18687
Waltham Ave., Detroit) gives a chance on extra prizes.

May 22d, at Charleston, W. Va.: The ‘“Charleston
Hamfest” will be held Sunday, May 22d, at the Ruffner
Hotel. Meeting at 1:00 a.at. of A.R.R.L. Net, A.A.R.S. Net
and Emergency Corps members and friends. Hamfest proper

starts at 1:00 p.m. and continues until after the banquet and
prize drawings. There will be plenty of prizes, including
grand prize of an A-1 communications receiver, and plenty
of entertainment. Speakers will include such well-known men
as Col. Clyde L. Eastman, Signal Officer, 5th Corps Area,
I.. (. Windsom, W8ZG-W8GZ, “‘Pat" Hoﬁmann. ‘W8HD,

West Virginia 5.C.M. and W8KKG, former S.C.M. Come
and bring the family!

August 6th, at Jenny Lake, Wyo.: August 6th, 7th and
8th have been selected for the Sixth Annual WIMU (Wyo..
1daho, Mont., Utah) Hamfest at Jenny Lake, near Moose,
Wyo. Jenny Lake is situated at the foot of the Teton Moun-
tains in the Teton National Park, where there is plenty of
motor boating, swimming, horseback riding and fishing.
Nearly all who attend the meeting come prepared to camp,
although there are cabin facilities. There is little formality to
this get-together, its primary purpose being to renew old
acquaintances, discuss all phases of amateur radio and enjoy
an outing. All amateurs are invited to attend and should feel
free to bring their families; entertainment is provided for the
iadies and children. Further details may be obtained from
H. D. McCuistion, W7AYG, or L. E. Crouter, W7CT.

Hungarlan DX Contest

‘The second Hungarian DX Contest will be held on the
four week-ends of May under the auspices of the National
Union of the Hungarian Shortwave Amateurs. Each period
starts Saturday at 1400 GT and ends Sunday at 2400 GT.
Six figure serial numbers will be exchanged, one point for re-
ceiving, one point for sending, two points if numbers are
handled successfully both ways. The serial numbers will be
made up as follows: The first three numbers will be the RST
report of the station worked, the last three will represent the
number of the QS0; thus, in the fifth QSO the number might
be 579005, in the one hundredth QSO, §79100, etc. On any
siven week-end the same station may be worked more than
once, if on a different frequency band. The same station
may be worked on each week-end. Total points are to be
multiplied by the number of different HA stations worked,
QSO0's with the same station on a different band counting an
extra multiplier. At least one participant in every country,
but not more than three, will receive a certificate for his
contest work. Each district in the U.S.A., Canada, Aus-
tralia, New Zealand and the Union of South Africa will be
considered as separate countries for purposes of the awards.
A complete log, containing data on the transmitter and re-
ceiver, list of QSO's (with time, call, serial numbers, fre-
quency band, points, etc.) should arrive at the Union not
later than August 1st; address: Lendvay-u. 8., Budapest,
tHHungary. Participants are also asked to send their QSL's
for the stations worked along with the logs.

Polish DX Contest

P.Z.K., Polish Section, 1.A.R.U., announces a DX con-
test for Polish amateurs and those throughout the rest of the
world. The competition starts at 0001 GT, May lst, and
ends at 2400 GT, May 15th. Polish stations will give a serial
number, which must be received correctly and reported via
QSL card. If the number is not received, or incorrectly re-
ceived, or the QSL card is not sent, the QSO will not count
for either competitor. Points will be scored as follows: VE1
and VE2 claims six points for each complete SP QSO; W1,
W2, W3, VE3 and W8 claim seven points per QSO; W4,
W9, VE4 and VES, eight points; W5 and W7, nine points;
W6, eleven points. Points for 28-Mec. QSO's will be quad-
rupled. Each station may be worked once only on every
amateur band. A certificate will be awarded to the highest
scoring competitor in each country. The three highest scorers
outside of Poland will receive special certificates and prizes.
QSL cards should be sent to Polski Zwiazek Irotkofalow-
cow, Biuro QSL, ul. Bielowskiego 6, Lwow, Poland. Cards
received after September 30th will not be cousidered.

WOZQB's high school basketball jersey carried number

88: he recently played in a game with WQWVD as referee.
Station Activities on page 100
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| CORRESPONDENCE

‘The Publishers of ST assume no responsibility for statements made herein by correspondents

“It Can’t Happen Here . . .”
305 East Ninth St., Upland, Calif.
Editor, QST:

We have had a flood out here in Southern
Culifornia and a number of places were cut off
from the outside world. Here at Upland . . .
several hundred people were isolated for days
while attempts were made to get in touch by
various methods.

One of our local police officers is a good friend
of mine and he knew that I had an amateur sta-
tion and was active. He came to the house one
night just after the peak of the flood and asked
if I would go up to Camp Baldy with him as both
radio man and doctor. Of course I agreed, and
started out to see what I could do in the way of
assembling radio equipment. . . . 1 hunted
around until about 2:00 A.M. and called a number
of amateurs and others out of bed trying to get
some parts and power, growing hourly more
ashamed of myself and my confréres for not being
ready. . . .

Then word was brought that arrangements had
been made for some amateurs to bring some
portable equipment into town. ... I waited
anxiously to hear from the two operators, and no
word was forthcoming. Finally I went up the
hill to see what was going on and found that the
base station was set up, of all places, immedi-
ately under the big Boulder Dam power lines and
the ground operator was sitting around com-
plaining of the high noisc level and drinking coffee!
We proceeded to move him out to a place where
he could hear. Even then his portable generator
was making 80 much noise in the receiver that he
could hear no weak sigs. I was amazed. . . .

‘You have probably gathered by now just what
I feel so deeply about. It is the old story. I have
been reading in @ST for a number of years the
advice of those who have had more experience
than I about getting QRR equipment ready. 1
always thought that was fine for the large centers
of population, but it can’t possibly happen here
in this little country town. It did happen,
though, and I wasn’t ready and no one else was,
either. . . .

One thing is certain. We may never have an-
other flood or earthquake or disaster of any sort
here in this section, but there will be some good
emergency portable equipment prepared for use
here or wherever it may be needed, and it’s going

to be built and tested to be sure thatit will estab-
lish the communication that is necessary at
these times.

-—Robert I. Hodgin, M.D., W600S

StandardizeZ:l Specifications

27 Avondale $t., Valley Stream, L. 1., N. Y.
Editor, QS7':

At a recent meeting of the Nassau Communi-
cations Association . . . a very heated discus-
sion was had concerning radio amateur cquip-
ment specifications. This letter is written with
the thought in mind that a better understanding
can be had between amateur and manufacturer,
to the benefit of both, if the following informa-
tion applied:

All equipment should be stamped so that at
any time the user may have its specifications
available without the trouble of looking for serial
numbers and data sheets, or writing the manufac-
turer. . . . It is apparent that it would be next
to impossible to attempt such a thing with
vacuum tubes, and it is hardly necessary since
some form of standardization is used here and
almost every amateur handbook has charts of
characteristics. Small fixed resistors, color coded,
would also be eliminated since some form of
standardization is also used. With respecct to
other amateur equipment a dire need is felt for
accurate detailed specifications. . . .

We believe detailed specifications should be
stamped on the following equipment. These
specifications should be set forth in advertising
and mail order catalogues for the benefit of those
amateurs who are not located within traveling
distance of distributors.

1. Chokes:
a. Inductance rating
b. Type (swinging or smoothing)
¢. Maximum working voltage
d. Maximum breakdown voltage and amper-
age (insulation voltage between core and
winding)
. Maximum and minimum current ratings
Alphabetical code identification of noise ef-
fect when used under operating conditions
(talk back)
2. Condensers (fixed paper or oil impregnated)
4. Voltage working
b. Voltage surge

-
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¢. Actual capacity (ofttimes when a replacement type
is purchased the label gives the capacity of its elec-
trolytic counterpart, which is not the capacity of the
actual condenser purchased)
3. Condensers (variable)
2. Capacity (actual), maximum and minimum
b. Breakdown voltage at various standard frequencies
¢. Specific statement as to the type of insulation
4. Power ‘Transformers
a. Primary voltage and current (maximum and minimum
at standard temperature rise and safe operating tem-
perature)
b. Voltage, secondary
c. Amperes, secondary
d. Alphabetical code identification of noise effect when
used under operating conditions (talk back)
5. Audio Transformers
a. Type of shielding
b. Alphabetical code identification of response and curves
governed by a standardization chart
Clearly marked terminals

It is our belief that if such a system as above outlined
were initiated in good faith by the manufacturers as a
group, it would bolster their sales of better equipment and
be a saving to the amateur, who would purchase the correct
component in the beginning instead of buying a piece of
equipment which causes him dissatisfaction and annoyance
and disagreeable relations with both dealer and manufac-
turer. Such specifications, firmly aflixed to equipment, would
also make it possible to identify them for future use when
their present need is not felt.

We would request that you publicize the above thoughts
with the idea in mind of having honestly manufactured
merchandise honestly presented.

—-Nassau Communications Association
David Lewis, W2IYO, Secrelary

Gyp B. C L. Sets and QRM

Grafton High School, Grafton, W. Va.
Editor, QST:

It is generally known that the F.C!.C. and other officials
are being deluged with complaints concerning amateur inter-
ference with broadcast reception. Although the hams, in
most cases, may be the innocent victims of poor B.C.L. re-
ceivers, the politicians know that the B.C.L.'s have more
votes than the hams and so, right or wrong, we are bound to
suffer eventually,

The situation has been brought to my attention, locally,
by & couple hams on 160-meter 'phone. Being the physics
teacher in the local high school and teaching classes in radio
fundamentals to student and adult groups, I have been
picked out by numbers of the B.C.L.'s as the proper person
to tell their tale of woe. As second harmonics of superhet
oscillators are hard to explain to the average man and he
usually thinks that his radio is above reproach, it makes a
tough job.

In the advertising and sales of radios, it is necessary to
use some method of describing the receivers and the trade
has continued the uld custom of rating a machine by the
number of tubes, which doesn’t mean much with the intro-
duction of multi-element tubes. But thé buyer now looks for
the radio with the greatest number of tubes for the fewest
dollars. This trend was brought to my attention in the last
couple weeks by examining several machines in repair shops
and *‘gyp" stores. Dummy tubes are being used merely as
resistors with the tube painted to conceal the contents. A

12-tube _____._____in a repair shop contained 5 dummies.
an 1l-tube in a gyp store contained 4 similar

tubes with numbers on them which were evidently phoney.
Competition with sets like these has put the reputable manu-
facturers on t.he spot in their attempts to build sets of
**modern desi

Could the F. C‘ C., through the Bureau of Standards or
some high ranking research organization, set up standards
for approving the design and operation of receivers on
much the same basis as the Fire Underwriters test and ap-

prove equipment? Then let the public know that when they
buy a receiver which does not meet the standards, they are
doing 80 at their own risk and complaints on its troubles
would be ignored by the R.I.

Although this would not eliminate the offending receiv-
ers now in use, it would show the public, more forcibly than
anything we can say, that something has been wrong with
the present crop, in addition to opening a market for manu-
facturers who are not ashamed to put their name on their
finished product.

—Lynn Faulkner, WSNTV-W801'D

Code Test Compulsory

Chicago, Ill.
Rditor, QST:

‘The following may be of interest to persons putting
forth the idea of a no-cude amateur license examination.

Paragraph 3, Article 8, of the General Radio Regulations,
unnexed to the International Telecommunications (“onven~
tion of Madrid, 1932, states:

“In amateur stations or in private experimental stations,
authorized to conduct transmissions, any person operating
the apparatus on his own account or for third persons must
have proved that he is able to transmit texts in Morse code
signals and to read by aural radiotelegraph reception,
texts 80 transmitted. He can be replaced only by authorized
persons possessing the same qualiﬁcations."

‘Therefore our government is bound by treaty to give «
cude examination to prospective amateurs.

***** -H. V. Sarnowicz, W9V PQ

The ”Work" in WAS

81 Elizabeth St., Stratford, Ont.
Editor, QST':

In all probability you are just about ‘“‘fed-up’ with these
various missiles of woe regarding the QSL card. I'll try to
make my complaint as brief as possible.

Nearly every month in QST there appears a list of those
lucky fellows who happen to snag a WAS certificate. Along
with this list is the invitation to the rest of us to get down to
some serious brasspounding and do likewise. Personally, I
believe that very soon our own word and log will have to be
accepted as confirmation of this WAS feat.

1, and probably many others. have worked the entire
United States two or three times, but yet need confirmation
from around 15 states. My postage bill is running up simply
becuuse I get big-hearted and send two or three cards to
the same station trying to induce a reply. If they have
no cards, why not write a short note confirming the con-
wact? . . .

I realize that work is expected to contact the various
states but a fellow has to work twice us hard to get the con-
firmation for said contact. This should not be. If it is going
to be 8o hard to make WAS because of our brother hams’
non-codperation, this achievement should be discon-
tinued. . . .

- Edmund C. Skowby, VESPE

Eighth A.R.R.L. Sweepstakes Contest Results

(Continued from puge 66)
participants, but no award has been made, we
shall see that credit is given upon receipt of a list
of the club members taking part and submitting
scores. The aggregate scores of several clubs
having less than three reporting participants are
as follows: Northern Nassau Wireless Association
(Long Island), 75,965; St. Joseph Valley Radio
Club (Indiana), 56,109; Rochester (N. Y.) Ama-

(C'ontinued on page 70)

68

QST for



W5DPY, “Pat” Patterson of Dallas, has suggested a
modification of our type STN neutralizing condenser
that makes for extremely easy and practical mount-
ing in compact low power final amplifier or buffer
installations where tubes such as 210s, 841s, 801s and
809s with moderate plate voltages are used.

Pat took one of the standard condensers and re-

versed the two screws that hold the stator plate .

assembly. To the ends he then added two of the little Isolantite cone
shaped stand-offs that we furnish with the new CIR sockets. A slot in
the end of the condenser shaft completed the assembly so that a Bakelite
screw driver could be used for adjusting. We have tried to show the
general idea in the illustration above.

We like it so much that from now on all of our STN-18 condensers
will come through this way as standard. If yvou want to mount them in
the old-fashioned conventional way, you will just be in a couple of free
stand-offs!

Another interesting application “trick’ was also shown to us on this
same trip through the South by Jim Rives, W5]JC, of San Antonio. He
constructed and assembled a transmitter, including one of our CRO
oscilloscopes on standard 19’/ panels and then tried to mount the units
in one of the enclosed or cabinet style racks. The oscilloscope was too
deep, because of the way we mount the power supply transformer on the
back of the case. We mount the transformer there for a reason: —— so
that its field will not distort the pattern on the tube screen. Moving the
transformer from the back to the side of the case spoils this effect. By
mounting one of the cheap “postage stamp” size b.c. set replacement
filament transformers on the opposite side of the case (with its primary
connected to A.C. input and secondary open) a position for this trans-
former can be found that will balance out the evil eftects of shifting the
mounting of the main transformer from the back to the side. When so
arranged, the complete oscilloscope extends only 1214 inches behind
the panel.

Incidentally, W5JC had a number of other ““hints and kinks”’ including
the idea of using one of the special cords made for the AC-DC midget
BC sets as the heater element for his crystal oven. The cords are inex-
pensive, available at all dealers, just about the right length to spiral
around the inside of the oven, and, of course, can be connected directly
across the 110 volt line (through the thermostat switch).

JaMEs MILLEN

( Number fifty-one of a series) ﬁ

ADVERTISEMENT
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VAxLEY

APPROVED RADIO
PRECISION PRODUCTS

Announcing <o New
Mallory Transmitting
Condensers

NE W..in Design..Construction '

..Impregnation..and appearance

BUT . tested and proven in

performance..

Both types—TX and TZ-are ideal for radio
transmitter and high-power amplifier applica-
tions. Both are impregnated ‘with l\fallory
Com(found, which is not a wax—is unlike any
standard or special impregnating oil now offered
and will not leak out of the container. It posi-
tively does not contain chlorine either in a free
or combined form.

The natural, high dielectric constant of Mallory
Compound is combined with unusual heat resis-
tance. Condensers impregnated with Mallory
Compound have unusually good power factor
and extremely stable DC resistance.

Mallory TX Condensers are housed in rectangular metal

cans, with durable black crackle enamel finish, and are
provided with two ceramic stand-off terminal insulators.

Mallory 'TZ Condensers are dual purpose units, for trans-
wmitter filters or heavy duty power amplifier circuits. These
are supplied in round aluminum cans with threaded necks
for inverted mounting. They can also be mounted upright
with standard ring brackets.

See your distributor about these new transmitting
condensers!

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—PELMALLO

Use

MALLO

APPROVED RADIO
PRECISION PRODUCTS

teur Radio Association, 55,584; Tri-Town Radio
Amateur Club (Illinois), 49,020; Twin Boro
Amateur Radio Association (N. Y.), 44,716;
Chicago Ether Busters, 36,456; Chester (Pa.)
Radio Club, 30,816; Central New York Radio
Club, 30,600.

LOW-POWER RECORDS

Different operators have different ideas of just
what constitutes “low power.’’ To some, 150 watts
seems low, others feel that 75 is about as low as
they would care to go, a few think anything
above 20 watts is high power. In the SS we find a
number of operators using what we consider low
power. We think their accomplishments in the
contest prove something or other. For example,
VE4CQ ran only 4 watts to an ’01A TNT, work-
ing 60 stations in 35 sections! And WOVOD, with
but 5 to 6 watts input, worked 115 stations in 45
sections!! Not to be outdone W80QU worked 41
stations, 26 sections, with a single type 19 at I
watt input. Now we’re really talking low power!
One of our most consistent low power men is
WB8JA, operating portable in the District of Co-
lumbia; he has done some excellent work in
O.R.S. Parties and other activities, and in the
SS turned in 15,152 points (130 stations, 39 sec-
tions) using 6 watts. You’ll have a hard time prov-
ing to WOVKEF that he needs more than 25 watts
because he continues to lead the Southern Min-
nesota Section with that power—he made 54,450
this time, working 303 stations in 60 sections. He
has a nice DX record, too. W4COV, also using
25 watts, led the Eastern Florida Section with
25,538 . . . 175 stations, 49 sections. Looking
down the list a bit we find W9DBO, 14 watts,
with 40 stations, 24 sections. WS8FDA, old-time
low-power enthusiast, sticks to his '71A with 10—
12 watts and worked 177 stations in 55 sections
during the contest. Twelve watts brought
WIKMN contacts with 91 stations in 48 sections.
W8BON'’s 22 watts worked 82 stations, 32 sec-
tions. W8BXC and WS8PIH both used 8 watts
input, BXC making 30 contacts in 16 sections,
PIH making 70 QSO’s in 26 sections.

MISCELLANY

There is no better way to add states towards
the Worked All States award than to take part
in the SS. Many participants increased their
totals. Among them are WS8FLA, who added
three states, W6GPB, who completed his WAS,
W6NEN, who brought his total to 47, W6KOP,
who added one, WABHY, who added R. I. and
N. Mex., WOVIP, who added three, VE1EP, who
worked his 48th, W6DB, W3GAU, W3FFE, who
now needs but one, WOVES, WSNDL, W9OVZI,
WOVFM, WI1IDU, W6PBV, who added six
states, and many others. WORQM worked all
states .except Nevada in the contest. W6BXL
worked 46 states, all but Nevada and S. C. Nomi-
nation for the most optimistic ham: The fellow
who called “CQ No SS.” W1HOU and W8JJA
exchanged preambles, both Nr. 73. Highlight for
WB8FKO was when a neighbor’s young Daniel
Boone brought down the transmitting antenna by
scoring a bull’s eye on the insulator. WORSO used
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CHARACTERISTICS OF
BEAM POWER TUBES

Hard glass bulb. 10 volt.

- 3.25 Amp. Thoriated Fil-

. ament. 1250 volts plate.

1 watt drngng pow:\r. — — output
power. 120 watts. Amateur

NEt PLiCe.iveversscscsnnnan $1750

Hard glass bulb. 10 volt.

- S Amp. Thoriated Fil-

. ament. 2000 volts plate.

Dnvmgz 5p(():’wer l.f‘ watts. Output
power watts. Amateur

NELPLICE ceveerrvnscacnnns 52750

RK 3 6.3 volts. 0.9 Amp. Fil-

ament. 500 volts plate.

3% Dmvukg power, 0.3 watts.
_watts output. Amateur net ¢

PriCe cuvvvorevrosnsenoanne 5350

2501

By 1.2 WATTS DRIVING POWER]

LESS DRIVING POWER
+ Greater Output at 70% Efficiency
= More Tube Value per Dollar

What amazing facts for amateurs to know!

IMAGINE 250 watts output with 1.2 watt driving power
e _in the RK-48!

IMAGINE 100 watts output with 1.0 watt driving power
in the RK-47!

IMAGINE 35 watts output with .3 watt driving power
in the RK-391!

Don't forget that less driving power means using less tubes, getting

higher efficiency and building your whole transmitter for less money.
Remember—«z// RK Beam Power tubes are precision-engineered and

built for quality—#not¢ for price! What's more—they are rated at 70%

plate eficiency—no¢ at 85 and 90 percent.

" With expensive molybdenum plates both in RK-47 and RK-48—

they can be operated at color without producing gas!

Hard (Nonex) glass bulbs permit building a “hard” (gas free) tube,
which means longer life and permits operation at hotter temperatures
without air leakage. Isolantite bases provide better insulation qualities
and permit operation at higher voltages and the maintenance of more
constant tube characteristics.

Raytheon RK beam tubes can be plate modulated efficiently!

Raytheon’s exhaustive research in pioneering beam power tubes
are directly responsible for the exclusive features that make RK tubes
a wise investment.

Don’t put your money on any other tube. Do as other smart amateurs
do. Buy RK’s. You, too, will find it pays! See your Raytheon jobber.

AMATEUR TUBES

CHICAGO * ATLANTA ¢ NEW YORK ¢ NEWTON, MASS. ¢ SAN FRANCISCO

“WORLD’S LARGEST EXCLUSIVE RADIO TUBE MANUFACTURERS”
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Made by the men who build

Commercial Commumcahons
Equipment ...

THIS RCA AMATEUR
- TRANSMITTER IS A
TOP-NOTCH VALUE

The Model ACT-150 is a top-notch per-
former at a price that shouts value! Made
by the same skilled RCA engineers who
create commercial communications equip-
ment, it offers features that prove its quality

.. features born of RCA’s experience and
research in every phase of radio! Look
them over — see for yourself.

FEATURES

Conservative 150 watts
output (c.w. and ’phone).
Tube line up of modern
acclaim: R.F.—RCA 807,
802, two 807’s, two
808’s; Audio— RCA 6)7,
two6C5’s,two2A3’s,two
808's; Rectifiers — RCA
83, 523, 80, two 866’s.
Isolated speech ampli-
fier of special design. -

10 to 160 meter opef--
ation.

Circuits fully metered
including modulationin-
dicator.

Switch for *“Tune-up”
protection or power out-
put reduction.
Transformers given spe-
cial impregnation.
Interlock switch for
safety to operator.

Neutralized at factory.

Pleasing two-tone gray
finish and handsome escutcheon plates on cabinets.

Low tube and extra coil costs.

MODEL ACT-150

Amateur’s net price F.O.B. factory with speech am-
plifierand one set of coils but Iesstubes, mi $625
crophone, crystal. Extra set of coils $13.50

For maximum performance at minimum cost — use
RCA Radio Tubes.

RCA presents the "Magic Kev”’ every
Sunday, 2 to 3 P. M., E.S.T., on the
NBC Blue Network

FOR
AMATEUR RADIO

" AMATEUR RADIO SECTION
A Service of the Radio Corporation of America

RCA Manufacturing Company, Inc., Camden, N. I.

his time on the budget plan—he tried to keep a
certain average number of QSO’s per hour and,
if he had any extra QSO’s in less than an hour,
he spent the time hunting for new sections. It
secmed to work! WOARE went into the contest
with the idea of finding out just what could be
accomplished by staying on one spot in the 14-Mc.
band, and working no other bands. In 20 hours
on 14,001 ke., he worked 121 stations in 53 sec-
tions. Not a single CQ was sent by W8KAU; his
practice was to use e.c.o. and call stations on. .
their own frequency, he worked 150 stations.
W7GLH is the champion “traveling SS-er.” He
has worked in Sweepstakes Contests as W8UC,
W4CA (St. Petersburg, Fla.), W4CA-5 (New
Mexico), W4CA-9 (Colorado), WOWEFV (Colo-
rado), and in the ’37 contest as W7GLH (Wash-
ington). “The SS surely demonstrated the prac-
ticability of short calls, break-in, and short
CQ’s.”-—WBS8ILYI. But why didn’t more operators
use bk-in? A good example of the type of thrill
that awaits the SS participant is WOMUX’s ex-
perience of getting New Mexico two minutes
before the close of the contest. Winning an SS
award is not always easy. Competition was mighty
keen in some sections and we note several close
races. In Md.-Del.-D. C. W3FQZ, 44,457, and
W3DUK, 42,224, gave blow for blow. WORCQ,
52,480, in Illinois, bad to contend with WONUF,
51,125. In Indiana it was a close win for WOTYF,
56,109, over W9IU, 55,872. The Washington race
was about neck-and-neck with W7CMB, 33,201,
and W7EK, 31,552, The lads weren’t fooling in
East Bay, where W6TT made 19,883, and
W6MVQ 19,580. In Alberta, we find VE4GD,
25,281, close on the heels of VE4GE, 26,625. It
was by a narrow margin that W1GBO, 22,464,
won over W1BBN, 21,624, and W1DIL, 21,218,
in Rhode Island. W6IZE, 12,192, gave W6MDI,
12,705, a good battle in Sacramento Valley. In
Eastern Florida, W4COYV, 25,358, didn’t have too
much to spare over W4EFM, 24,771. VE3JT,
42,060, and VE3GT, 40,824, made it hot for each
other. W2JV, 12,291, was a strong competitor of
W2JME, 13,995, for the Northern New Jersey
’phone award. A check of W9AHR's log revealed
that he made more QSO’s per hour on 14 Mec.
than on any other band. In order to keep track of
stations worked, WSFLA, ruled a sheet with ten
columns, one for each of the nine districts and one
for VE’s. Fach time a contact was made he would
jot down the call in its respective column, thereby
avoiding chance of duplicating QSO’s. Hal Bubb
at WIAW also used this system to advantage.
“I was very happy to note that many more
’phones were taking part in the SS. It seemed that
about 109, of the stations worked were active and
only 49% seemed to have no knowledge of what
was going on. A new method of timing was used
this year to secure the greatest accuracy and
efficiency. A Weston hour meter, normally used
to check filament life of the tubes, was connected
to a switch on the operating desk. This was set
in operation whenever operating in the SS. This
method gave a cumulative count and made known
the hours remaining.””—WG6ITH.
CU in the ’38 SS!
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RME To THE RESCUE
DURING LOS ANGELES FLOODS

Snapshot of the RME-69
Receiver and DB-20 Pre-
Selector in the Transmit-
ter Station of KNX, at
Van Nuys, Calif.—near

Los Angeles.

For one and one-half days, during the recent devastating Southern California floods, KNX, the Columbia Station

inQLosl Angeles, was completely cut off by phone from its transmitter station located in Van Nuys, a distance of
12 miles. .

But the foresight of the Columbia Broadcasting Co. officials had provided for just such an emergency. One of their
three RME-69's, located at the transmitter station, furnished the entire communication channel between the studios
and the transmitter, so that KNX was able to carry its program schedule without interruption.

KNX also uses its RME equipment to pick up remote programs, to monitor short-wave transmission from WABC,
New York, as well as for local communicating purposes . . . afso for special events such as the 2-wag network
broadcast with Don Budge's ship arriving from Australia, Easter Services from U. S. Navy, Boulder Dam Br

etc.

Mr. Les Bowman, Chief Engineer of C.B.S. and Mr. Leo Shepard, Transmitter Supervisor, selected RME Equipment
because of its high quality, quietness and ease of operation . . . and it may be of interest to QST readers that
Messts. Bowman and Shepard are enthusiastic amateurs (W6PQY and W6LS respectively).

RADIO MFG. ENGINEERS, INc.

306 FIRST AVENUE, PEORIA, ILLINOIS
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ENTHUSIASTIC USERS

INTRODUCED at
the Pittsburgh Ham-
fest in February and at the St.
Louis Hamfest in March, the
Meissner Signal Shifter *‘stole
the show.” When shown to leading jobbers, orders
poured in. In thirty days Signal Shifters were in use in
nearly all parts of the country. And letters of praise
started to arrive with every day’s maﬂ

The Meissner ‘‘Signal Shifter’’ is a variable-fre-
quency, electron-coupled exciter unit with oscillator and
buffer circuits ganged together for single dial control.
Desxgned for use with Amateur transmitting eqmpment
it enables the operator to conveniently change fre-
quency from his operating desk. Five sets of plug-in
coils, three to a set, provide for operation on the 10, 20,
40, 80, and 160 meter Amateur bands. Accurate track-
ing and proper design hold output constant over entire
range of each band.

Two frequency doublmg circuits on all bands (except
160) mmumze effects of load on oscillator frequency,
resulting in unbelievable stability — actually superior
to that of many crystals!

One or two doubler stages may be eliminated as
power output is more than sufficient to drive a low-
power stage such as RK-20's, 802’s, 210's, 807's or
similia.r tubes — directly on the frequency you wish to
work,

The Meissner *Signal Shifter’” is assembled, wired
and adjusted in the laboratory to assure proper opera-
tion and complete frequency stability. It ismounted in a
black-crystal-finished cabinet and requires 1-6F6, 1-616,
and 1-80. The built-in power supply operates from 110
volt 60 cycle line. Also available without power supply;
requires 2.0 amps at 6.3 volts and 80 ma. at 360 volts.

Your parts jobber has the Meissner Signal Shifter in
stock right now. See him at once. Learn what this
remarkable new unit can do to improve your QSO’s.
Write for complete information.

Complete with power supply and set
of coils for one band. Less tubes

LESS POWER SUPPLY
#31.95 NET

MEISSNER MANUFACTURING CO.
152 Bellmont Ave., Mt. Carmel, Ill.
74 8ay You Saw It in QST — It Identifies You and Helps QST

S. S. Scores

(Continued from page 60)

14450-39-127-A-31
13500-50~135-B~31
13117-33-133-A-33
12735-45-142-B-33
12690-30-141-A-27
12240-48-128-B- ~a
11160-40-140-B-34
10416-31-112-A- -
10164-42-121-B-20
3160-32- 85-A-24
65168-24- 91-A-27
6460-34~ 95-B-~13
5630-27- 71-A-21
4181-37- 57-B-20
4110-30- 71-B-26
3060-24- 55-A-19
3198-26~ 41-A-13
2850-19- 50-A-10
2679-21- 33-A- 5
1554~14- 37-A- -
1540-22- 36-B-14
1020-17- 30-B-13
900-15- 21-A- 7
546-13— 14-A- 3%
478-14- 17- -~ 68
442-13- 17-B- ~

8 2- 2
3- 1- -
3- 1-

W. Pennsylvania

8GUF
8FLA

WSFIP
W8KBJ

39780-65-205-A-27
18942-44-144-A- 24
15364-46-167-B-31
11264-44-129-B~ -7
9240-35- 88-A-19
8512-32-133-B-26
6804-27- 84-A-11
6732-34-102-B-37
5816-26- 73-A-20
4374-27- 55-A-36
1620-18- 30-A- 9
1590-20- 27-A- 9

8772-34~ 86-A-34
3564-33- 54-B-12

CENTRAL Divisron

52480-64-410-B—40
51125-63-271-A—40
47610-60-267-A—~40
40236-56-241-A-37
38940-55-236~A-35
38160-60-214-A-37
36456-56-217-A-40
36300-55-222-A-40
84775-53-230-A-31
31512-52-207-A-33
27507-53-173-A-24
27284-47-194-A-374
25530-46-189-A-38
25099-48-175-A-30
21420-51-212-B-36
19881-47-142-A~36
18450-41~151-A-28
18306-54-116-A-31
17384 -53~169-B~27
15687-42-125-A~ ~
15624-42-126~A~36
15606-51-154-B~23
13356-42-106-A-22
13104-48- 91-A-26
12600-40-105-A-29
10998-47-117-B-22
10080-40-127-B-21
9700-50- 98-B-26
060335~ 91-A-29
8160-34- 80-A-17

4350-20- 50-A-18
3190-29- 55-B-29
2772-24- 40-A-23
2760-20- 46-A-17

WIMCC

WILLV
WoYCZ

I\'entuclﬁ/

5274-22- 40A—11
1425-19- 25-A- 3
1328-17- 39-B- 5
1248-16- 26-A- 4
897-13- 23-A-12
874-19- 23-B- 9
689-13- 22-A- 8
660-11- 20-A-10
594-11- 18-A- 3
429-11- 13-A- 2
204- 7- 14-A- 7

133- 7- 10-B- —
3-A- 2
1-A- =
2- 1- 1-B- -

4646-19- 86-A-27
162- 9- 9-B-3
72~ 6- 6-B-3
I T T

56109-59-318-A—~40
55872-64-201-A-39
31805-50-219-A-37
24525-50-167-A-36
24381-63-120-A- —
6300-30- 70-A-17
5673-31- 61-A~19
3968-32- 62-B- 8

720-18~ 20-B~12

630-10~ 22-A- 39

210- 7- 1&A-

7544-46- 82-B-28

1750-25- 35-B- 9

1530-17- 30-A-14

561-11- 17-A- 7
14- 2 &

48888-56-292-A-31
5820-29- 67-A~18
4320-24- 60-A-12
1530-17- 30-A- -

6750-36~ 65-A-26

28512-48-199-A-27
25980-60~203~ -3610
18120-40-151-A-37
14945 -49-153-B-23
14364-57-126-B-28
13860-44-108-A-37
12820-56-110-B-29
11809-49-122-B-22
9730-35-140-B-26
9382-41-112- -251
5442-26- 69-A-10
3450-23- 50-A-19
2036-19- 37-A- 9
1302-14~ 32-A- 9
1260-21- 31-B- -
1000-20- 52-B- 6
147- 7- 7-A-2
144- 6~ H-A-1

3630-20- 63-A-35
495-11~ 15-A-14

68706-66-347-A~37
56562-66—431-B—40

51684-59-292-A—40
51300-57-300~-A—40
48750-65-250-A-38
37170-59-210-A-38
34944-52-225-A-30
33367-61-274-B-39
24720-60-209-B-40
22617-42-180-A-29
22140-45-265-B-40
16950-50-113-A-23
14800-50-149-B-30
14100-47-100-A-22



*

SEE YOUR
JOBBER

*

NEW!
COMPACT!
SENSIBLE!

*

SEND FOR
DETAILS

*

AMMARLUND's new *‘foundation kits"

are designed to make it easier for the ama-

teur to build neat, efficient, compact apparatus.

The 300-watt push pull R.F. amplifier, illustrated,

can be built in less than 20 minutes. The only

fools necessary are a screw driver and soldering
iron.

No chassis is needed; no difficult drilling.
The various brackets are shaped and drilled to be
used with standard Hammarlund parts, even holes
for mounting the R.F. by-pass condensers are
provided. All parts are of aluminum and have a
silver-like satin finish. The entire
unit is designed for greatest
efficiency; all leads are short and
direct. Compact in size — meas-

Canadian Office: 41 West Avenue, No., Hamilton, Ont.

ures only 13’ x 814" x 8" overall. Designed for
any of the popular triodes from 10's to 808's. For
low power, type 10 tubes may be used, and for
higher power (around 300 watts) a pair of 808’s.

Be thrifty, save time, build better transmitters.
See your dealer or write for descriptive literature.

MAIL COUPON TODAY!

HAMMARLUND MFG. CO., INC, Q-5
424-438 W. 33 St., N. Y. City

|
|
E ( ) Send data on “foundation kit"
|
|
|
I
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SERIES s4oL
A.C.—D.C. VOLT—OHM —
DECIBEL —MILLIAMMETER

includi

2500 VOLT A.C. and D.C. RANGE
and a 1000 M.A. RANGE

SPECIFICATIONS

13293-42-106-A-23
12192~48-127-B-25
11433-37-103-A-33
11220-34- 110-A-20
7872-32- 82-A-17
7871-33- 81-A-21
7533-27- 94-A-28
7140-34~ 71-A-16
6660-37- 90-B- ~
6525-29- 75-A-12
5832-36- 56-A-15
5421-26- 70-A-24
5088-32- 54-A-13
3795-23- 56-A-19
3332-28- 60-B-18
2864-23- 42-A-22
2160-20- 36-A- 9
1530-17- 30-A- 8
1440-16- 30-A- 8
1064-19- 20-B- 6

§70-15- 19-B- 2
297- 9- 11-A- 2
252- & 14-B- 2
240- 8- 10-A- 5
W8CBF 148- 6- 14- - -
W8O0: 80- 4~ 5-A-3
WBDWT 12~ 2- 2-A-1
ne
W8LCO 936-16- 20-A- 7
WBNDN 234~ 9- 13-B-10
\W8BFB 176- &~ 11-B-14
W8ODF 162- 6- 9-A- 4
W8NZS 2-1- 1- - -
Wisconsin
WORQM  58656-64-307-A-39
WIGWK  52392-59-296-A-37
WOEYH  42294-53-267-A-36
WOUIT 31744-64-248-B-32
W9RH 26019-59-222-B -39
WOVDY  24738-57-220-B-29
WIZKT 8880-32- 95-A-29
W9PTE 752444~ 91-B-14
WORKP 7344-32- 77-A-18
W9PRA 7216~-41- 33-B-14
W9K 5439-37- 80-B-30
WIYMG 3524-27- 45-A- 9

WovvZz 3510-26- 46-A-21

9SJF 3240-24- 45-A-15
WoVZI 2243-23- 34-A-10
w9 2174-21- 36-A-12
W9ZBP 1674-18- 31-A- 7
WILUC 912-16- 19-A~ -

Daxora Division

% 5 A.C.-D.C. Voltage Ranges
from 0 o 2500 volts at 1000
ohms per volt.

& 4 D.C, Current Ranges
from Oto | amp.

& 5 Qutput Ranges.

% 3 Resistance Ranges from
0 to 10 megs (provigion for
sclf-contained batteries).

Net price
o amateurs

SERIES 840P

Loyl

Akron, O,
‘Altoona, Pa..
Haltimoye, Md.
Hoston, Mass. .
( *hicago, 111,

(‘olumbia, S.
enver, Colo.
Hagerstown, Ma.
Jamaica, N. Y.
Johnstown, Pa.. . ...
Los ingzlzs, Cal.
Mumu, Fla., , ..
New York, N. Y
Dortland, Ore.,
Richmond, Va
Sealtle, Wash.
52, Louts, Mo.
[‘exarkana. Ark.
Utica, N. ¥V
Winston-Salem, N.C..".".".".

$19.95

incorporates same specitications as the
840, but is housed in an attractive
black Jeatherette covered portable case with re- $21 95
movable cover. Size ¥ x 10 x 6. At to amateurs. L]
AVAILABLE AT LEADING DISTRIBUTORS
‘oll is a partial list

% Decibel Ranges from — 10
to plus 69DB.

% Large 414" D'Arsonval
meter, l'{’,-, accuracy.

% Wire wound shunts 1%
aceuracy.

* Matched multipliers 1%
accuracy.

4% Guaranteed close accu-
racy on all ranges.

Less batteries
and test leads

. I'he Summit Radio Supply
Hollenback’s Radio bupply
-Radio Electric Service Co.
. Radio Shack, Inc.

... Zimmerman Wholsalers
. Peerless Radio Distributors
..... (CCambria Equipment Co.
............. Kierult & (,o

. Brown- Kogers—l.)lxson Co.

North Dakota

WIUBB 27084-61-222--B~30
W9YJL 20325-50-136-A-36
WISEQ 7801-29-135-B -35
WoYJO 6846-28- ¥2-A-27
W9IDM £000-32- 63-A-20
WOPRU* 230-10- 12-B- 5
Phone

W9BTJ 1890-27- 36-B-19

South Dakota

WOYEZ 19140-55-119-A-40
WoroQ 17132-47-122-A-22
WIVOD  15525-45-115-A-36
WoOVQN 4500-25- 60-A- -
Phone

WoPZIL 4815-30- 54-A-12

No. Minnesota

WIYC 32670-55-198-A-39
WoSYX 27666~53-175-A-37
WOYTFI 25016-51-167-A—40
WOPTFR 16002-42-120-A-33
WIRTN 15120-45-171-B-31
wWoYDRB 12060-40-110-A-26
WODNY 1122044~ 85-A-33
WIBRA 7344-34- 72-A-17
WOZGIL 5520-32~ 58-A-17
WOIGZ 4790-31- 52-A-12
WIHEN 3201-22- 49-A-13
WOIHKF 2646-27- 48-B- 8
WICMA 168- 7— 8&-A-3
WOKYE 128- 8- 10- -25
Phone

WOSFF - 1-1- - -

PRECISION

APPARATUS CORPORATION

821 EAST NEW YORK AVE. BROOKLYN, N. Y.
EXPORT DIVISION — 458 BROADWAY, NEW YORK

So. Minnescla
WOVKF 54450-60-303-A—-40

WIEPJ 9984~39-128-B-16
WoVIP 1197-19- 22-A- 7
WIKUI 27- 3~ 3-A--

Bay You Saw It in QST — It Identifies You and Helps QST

Drura Division

Arkansas

5ASG 25575-55-155-A-40
WSEIJ 11970-38-107-A-40
W5FPD 0546-37- K1-A-25
Phone
W5BRW 2668-29- 57-B- -
W5BXM 1395-15- 31-A-12
W5GIK* 4= 2~ 2- - -
Louisiana
W5KC 55428-62-301-A-38
W5WG 47700-60-267-A-39
W5DWW 6%40-38- 90-B-22
WSGCM 2310-22- 35-A-12
WSEUK 1755-18- 33-A-32
W5FYS 243- 9- 11-A- 3
W5DGB 192- 8- 8-A-2
Phone
W5BQD 1786-19- 47-B-18
Mississippi

W5GEA  £3655-57-208-B-36
WSFIT 1481-21- 26-A-14

Tennessee

43584-64-229-A-37
W4CXY 10200-34-100-A-16
W4DDJ 9188-35- 91-A-28
W4DIX 6764-38- 89-B-23

Hupson Division

foastern New York
W2HNH  35462-47-253-A-36

W2HAN  26367-47-187-A-30
\WV2HCM  22800-50-152-A-29
W2EWD  20963-43-166-A-40
wabLJ 20889-33-211-A-38
W2JKT 10692-33-108-A-30
W2HK?Z 7488-32- 78-A-20
W2GTW 7350-35- 70-A-14

W2FQG 7128-24-100-A-17

W2KLP 5072-21- 81-A-31
W2KFB 2805-17- 55-A-18
W2BAF 45- 3- 5-A-3
Phone

W2FQG 3-1- 1-A- -
N.YC-L.I

W2I0oP 74264-63-433- -401
W2AYJ 51773-59-293-A-39
W2HMJ  32154-48-233-A-19
W2GUP 30843-46-224-A-39
W2IRV 25014-44-191-A-35
WaLJu 24260-40-204-A-34
W2AHC 24192-56-216-B-31
W2HAY 18954-54-117-A-33
W2ION 17830-~40-150-A-33
W2FTX 14508-30-128-A-39
W2DXL  13431-37-123-A-35
W2HUG 13338-36-124-A-34
W2HYA 11988-37-108-A-25
W3CTI-2  11742-38-103-A-29
W2KIR 11552-38-154-B-391
W2EYS 11400-38-150-B-35
W2JVK 10608-32~114-A-26
W2ruQ 10395-33-105-A-35
W2A0D 10179-39-131-B-39
W2JAU -+ 9367-26-130-A-22
W2AJL 8046-36- 76-A-23
W2JRG 7869-33~ 81-A-25

W2GXS 6930-35~ 66-A-24

W2KKW 6138-29- 74-A-22
W2INTF 5985-21- 96-A-13
W2EQG 5928-26- 76-A-22
W2BCE 4123-31- 67-B-18
W2AJR 4032—28- 48-A~ -
W2HBO $762-22- 57-A-14
W2GP 3588—23— 52-A- §
\W2JHB 3150-21- 50—A—10
W2JIN 2898-21- 46-A~ -
W2DVA 2880-24- 40-B- 7
2 1872-16- 39-A-17
WaIsJ* 1862-17- 38-A- 8
W2KUB* 1804-22- 41-B-11
2EC 1287-13- 33-A- 5
W2ECX 1254-19- 33-B- 9
W2KFM 1218-14- 29-A- 8
W2KJY* 900-12~ 25-A- 3
\WeIHE 198- 8- 11-A- 5
\V2PF* 24- 2- 6-B- 1
W2BMG 21- 3~ 4 - -
W2APZ* 8- 2~ 2+ - -
W2KWM* ) S
Phone
W2JDG 4814-28~ 87-B-16"
W2CMU 1116-18- 31-B- ~
W2TY* 4- 2= 2~ -




MORE WAT K

ZERO BIAS

UP TO
175 WATTS
Class B Audio Output
$3.50
Class B Audio Operation

(value for 2 tubes) Max. ratings
DC Plate Voltage........c.covvevneiniininnnns 1000

...................... [}
Puk AF Grid to Grid Volts. 200
Zero Sig. DC Pluto Cur. MA. . 44
Max, Sig. Plate Cur. MA........ 280
Plate to Plate Load, Ohms......... 6900
Awv. Driving Power, Watts. ........ 3
Power Output, Watts. ............ 1715

The leading transformer Manufacturers recog-

nized the usual value of this WONDER TUBE
and are announcing special Class B Output
units to match. Thordarson T-14-M-49 and
Stancor A 3829 transformers are already in your
Distributors stock. General, Utah, Kenyon, UTC,
Inca and others will announce their units soon.
Listen on the Ham Bands for real testimonials.

SR DOLLAR

NEW 805
ZERO BIAS
UP TO
450 WATTS
Class B Audio Output
$13.50
Class B Audio Operation

(value for 2 tubes) Max. ratings

DCPlate VOIts. .. . oo ovvvvneriinnnenonnanss 1750
T Y -—Q21%
Peuk AF Girid to Grid Vollago ...... . ee 250
Zero Sig. DC Plate Cur. MA.. v 60
Max. Sig. DC Plate Cur. MA. .. 39
Plate to Plate, Ohms.......... 10,000
Driving Power, Watts. ... ccooveiiiiianenenns 8.
Power Output, Watts. . .« .icveiiincennenee 450
The 805 opcrates at zero hias at lower plate
voltages. The 805 ia also a fine RF Tube. (nuist

on Taylor 805’s. EXCLUSIVE FFEATURES-
Processed Carhon Anodes — Floating Anode
Complete technical bulletin free for the asking.

822

UP TO
700 WATTS
Class B Audio QOutput
$18.50

Class B
Audio Operation

(value for 2 tubes) Max, ratings

Plate Volts. ........... 2000
Bids:cooeeeceranarnnas —67
Peak AF Grid to Grid

Volts. e vvnvviennnnnn 345

Zero Sig. Plate Cur. MA. 60
Max, Sig. Plate Cur. MA. 545
Plate to Plate, Ohms. .. .. 8000
Driving Power, Watts. ... 12
Power Output, Watts.... 700

203Z
ZERO BIAS
UP TO
300 WATTS
Class B Audio Output
$8.00
Class B Audio Operation

(value for 2 tubes) Max. ratings

Peak AF Grid to Grid
Voltage.......cooevnne 2920

Zero Sig. DC Plate Cur. MA 90
Max. Sig. Plate Cur. MA... 350
Plate to Plate Load, Ohms.. 7900
Average Driving Power,

Watts

/”o‘te u/att.d Per po//at

TAYLOR TUBES, INC, 2341 WABANSIA AVE, CHICAGO, Ill.lNOIS
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MDREN EWPRDD‘UCTS

2omCARDWELL

MORE TYPE “J" FIXED AIR CONDENSERS

Thanks for your letters telling us you like the Cardwell *'J*' type
Plug-in units and the Jack Base for them.

By request we present the *'J* family group to date . ..
ones and a modification.

three new

Every Barker-Williamson coil oovered by suitable 50-50 mmfd.
varlable, with either a 50 or 25 mmfd. **J"* fixed. Coto Coils for 160
meters use 70-70 mmfd. variable with 50 mmfd. ““J" fixed.

Type Capacity Alirgap Lensgth List

JCO-SO-OS 50 mmfds. 250" 534" $5.50
JCO-25-0OS W " 250" 334" 4.00
JD-80-OS 80 1257 4" 5.50
JD-50-0OS 50 " 125" 3346’ 4,00
JD-25-OS 25 195" 215" 2.80

All “J'" types are 2V4 inches square
TYPE JB —- Jack Base for “J'" fixed units. Alsimag 196 — 234" x

234" x 14". Complete with mtg. posts, screws and nuts, list. . $1,.00
TYPE “E" -1
FIXED MIDGET
CONDENSERS
EO-100-FS, list...... $2.10

Complete line of “E"” type
midget fixed air condensers
also available. Send for Card-
well bulletin on these and
other new items.

Inflexible, heavy duty
couplings, permitting
insulated extension or
coupling of shafts where
flexibility of the insulating
member is undesirsble.

TYPE CNF. High Power LO-Flex. 15,000 Volts. 14" x 214" diame-
ter glazed Alsimag 196 Insulation, massive nickel plated compo-
bronze castings. For any shaft up to one hanf inch. List. ...... $3.20

TYPE ENF. Medium Power LO-Flex, 10,000 Volts. Insulating disc
11%"" diameter Isolantite, wax impregnated. For 14"’ shafts. List $1.00

Five pages of helpful data free. Ask for Cardwell bu“etln “*Con-
densers Used in Popular Manuals, Klts and Handbooks."

No. New Jersey VOPWV 4248-24~ 50-A-25
W2PY  42510-52-273-A-40 WOWCM  3016-29- 52-B-19
W2QL  32501-47-282-A-40 WOYZH  1607-17- 34-A-22
W2JKH  23054-47-166-A-40 WOKIK  1350-15- 30-A~20
W2DZA  22717-40-155-A-30 WODIC 90- 5~ 6-A- 1
VA, MRS .
N AT o B35 WoZAR 26202-56-160-A-33
W2CwW 1549841-198-A-36 WODMY  24795-57-145-A-28
W2GSQ  15183-42-121-A-33 WOHFT 75~ 5- B-A-3
A B O
WoKHA  12168-30-107-A-37 V=W ENauanD Drviston
W2HNT  11528-37-174- —361 Connecticu
WolVG.  113030-197-A38  WIGME. 32108-45-240-A-30
W2CMC  11184-32-117-A-28 WICLH 23814-54-147-A~40
WoJUU  11138-33-113-A-25 WIAMQ 20535-37-186-A-38
W2ECO  11070-41-135-B-28 WIKQY 17496-36-162-A-37
W2JSS 11051-28-133-A-3¢ WIAPA 15136-44-174-B-33
W2AFK  8064-24-126-A-25 WIKKS 14127-34-141-A40
W2GBY  6402-33- 9%-B-19 WIKLJ 12894-42-155-B-38
W2CTW  6090-20- 70-A-10 WIAXB 12648-28-147-A-26
W2DSV  5772-26- 75-A-12 WIBIH 12462-31-136-A-31
WoJUC ~ 5418-21- 86-A-190 WICEJ 12426-38-166-B-35
W2BUF*  3808-32- 61-B-18 WIBHM 12358-43-148- -2119
W2KEM  3024-24- 43-A-22  WIJUD 10404-34-102-A-25%
W2IMQ  2088-16- 44-A-11 WIIGZ  7252-37-101-B- -
1033-22- 44-B-12 WIEAO  700040- 88-B-20
W2GHO  1848-21- 46-B- 9 WUTI  5013-27- 73-A-17
W2GME  1756-24- 37-B- 9 WIKAY 3825-17-114-B-14
W2EIG ~ 1584-16- 33-A- 9 WLJYW  3540-20- 61-A-25
W2IB 1254-1p- 33-B-22  WIGKM 1824-16- 38-A- 6
W2FLJ 1080-20- 30-B- § WIEFW 157515~ 35-A- -
W2GMF ~ 864-12- 24-A- 7 WICTI  1392-16- 29-A- 6
W2IZW 684-12- 10-A-11 WIKBJ  1200-15- 40-B-10
W2IMB 683-13- 19-A-12 WIKKI  705-10- 25-A-18
W2CPJ 420-10- 14-A- 7 WIJJL  200-10- 10-B- 2
W2JSE 378~ 9- 15-A- - 112- 7- "¢-B- -
W2IGE 324~ 9- 12-A- 7 WIYJ  105- 5- 7-A- 2
W2GGW 126 6~ 7-A-1 WIILI 90~ 5~ B-A- 2
W2GTA 90- 5~ 6-A-7 -4 oA -
9KEG 18- 2- 3-A-1 WIGVK - -~
W2KIL C5 3 WITE" sorsioron0-Adom
hone WIAW  46482-61-382-B—4g=-n
W2JME  1399545-156-B-38 WIUE  6300-28- 75-A-142
W2V 12291-51-121-5-38 WIIBJ  1020-16- 40-A-15%
Welyv 240-39- 80-B-19  WIES  1100-17- 35-B- 62
W2JuJ Si6hah 100 -30w WIBDI 306-1i- 1iB- 9
W2JSE 168- 2- 23-A-—11 Phone
Wwajue . g 28-4-8 8
W2ENQ
Mowesr 24633-51-165-A—40
20130-49-138-A-30
%ﬂzz AITER-2TB-A38  WiGDer 612-13- A8
A el 4 27— 3— - - -
WOCFB  42456-61-233-A~40
WOTL] ~ 28518-40-196-A-3  Phons
WOUOX  13863-45-105-A-20 WIDAY 522-12- 16-A- 9
9ARE  12614-53-119-B-20 WIFBJ 182- 7- 13-B- —
WOURK  aHsis. EADS F. Mamochuasts
— assachu
WoSCZ ~ $364-41-103-B-23 WIRY  55175-61-304-A-39
9 8268-47-124- -2418 WIGEJ 20625-50-199-A~40
WOLDH 7884-36- 73-A-23 WIBUX  20040-55-177-A-38
WIVFM 1728-16- 37-A-15 WIIQH  23400-40-197-A-40
WoYQY 1125-15- 26-A-13 WIGCQY 23079-49-157-A-37
WITGK® 216~ 9- 12- - - WIIKU 21210-35-203-A-37
Phone WIIWC  18018-42-144-A~26
WOBAQ 39~ 4 4- -- WIKHE  17055-45-190-B-38
WG 9~ 1- §- -- WIICA  15375-50-102-A-21
Kaneas wipe 14280-34-140-A-24
WOAHR  45203-00-020-A31 \IHKY  lnpaga7-127-B-31
WICWW  41958-63-222-A—40 wABG 11373-34-112-A-29
WIYAH 23265-47-166-A-38 WI1BEF 10108-28-183-B-33
WIAWP  21750-50-145-A-27 w1} 6324-34~ 63-A-20
Wwo 12443-37-113-A-32  WIEPE  5724-24- #0-A-25
9 11172-38- 98-A-28  wyyp, 5217-37- 71-B-32
WOPZA 7884-36-110-B-22 1 5022-27- 63-A~ ~
9B 6303-33- 068-B-22  w1jOX  4485-23- 66-A-25
WOAWR  4872-28- 58-A-28 W KPP  4278-31- 69-B-11
WoOWz  2741-21- 44-A-30  WiRMB  4005-21- 65-A-28
IWIN*  651-14~ 16-A- -~ WiiLD  3503-21- 57-A-11
97GB  624-13- 18-A- 7 \WIATG  3433-26- 66-B-12
WoOA 546-13- 15-A- 4 WiNA 3016-29- 52-B-12
WOUR 420-14- 15-B- 4 wirpg . 2079-21- 33-A-15
wo 330-10- 11-A- 3 WIRCY  1608-16- 34-A-21
WoYGG  315-7-15-A-3  WiJYB  1368-19- 24-A-13
WOSIL 12-2- 2-A- - WiBZ0  1102-15- 25-A- 6
Missours WIBDU  1092-14- 97-A-15
WORSQ!  54990-65-285-A-37 WIBSG  1035-15- 23-A- 9
WOGHI  20442-52-170-A32 WILIN 968-15- 22-A-18
WOVLP  25020-45-196-A~40 WIEMG  600-10- 20-A~13
WOGBJ  22631-61-186-B-31 WIBSM 234~ 9- 12-A- 8
WOT 1366246~ 99-A-19 WIHA 210- 7- 10-A- 6
WOJAP;  10471-30- 90-A-20 WIALP 200~ 7- 10-A- 7
WOA 9185-39- 79-A-20 W1JQZ U- & 7-A- T
WOVAV  5265-30- 61-A-20 WICTR 84~ 4- 9-B- 3
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CENTRALAB ohamic Capaciis:

HEAVY COPPER COATINGS MAKE
CERAMIC DIELECTRIC TUBULAR CAPACITOR PLATES

FOR LOW POWER FACTOR.. vm,a"
COMPOSITION ALLOWS //0/[,”/1111/
COMPLETE CONTROL OF | ””” )

CAPACITANCE-TEMPERATURE [ | A

E— N " ” I III/I/IIIIIIII/ IIIIIIIIIIIIIIII.

I/IlIIIIIIIIlI/IIIIIIIII

\rl///l”l

= ""’

FOR |
CONNECTING END LEADS

N ADEQUATE PROTECTION TR

AGAINST BREAKDOWN B
AT1000Volts SECTION

CERAMIC ) 1
capacitor/ Introducing another member of

the Centralah family

with the following characteristics and advantages:

@ A single capacitor will provide any desired capacitance-tem-
perature coefficient from O to a negative coefficient of .0007
mmid. per mmid. per degree centigrade.

@ Coramic dielectric has zero po- @ Low mass allows capacitor
rosity. Capacity and power factor temperature to follow the
unaffected by aging or humidi chassis closely.
@ Capaci atany f

@ Low power factor resin coating prevents moisture bridging be-
tween capacitor plates,

Available in capacities
ranging from 10 mmid.
to 400 mmi{d.

Manufacturers and set builders are invited to write our engi-
neering department for more detailed data.

in the
Sollowing sizes
Type 816—Y4 x 1% Inch
Type, 814 — Y4 x 1 inch
Type 810—% x % inch
Type 813—~% x % inch

Division of GLOBE-UNION INC., Milwaukee
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1" °
Sprlng is here” ... and with
it PORTABLE MOBILE operation

We have the new equipment to make operating a
pleasure Shown here is our Type TR-7, the result of
experience with the popular Type TR-6 A6 which it
replaces. Improvements in all units have been made in
step with new developments. The new cabinets are
even neater and stronger ... all chassis cadmium
plated.

In addition to the TR-7 we make **The Compact*’,
a five tube 2 v. battery operated portable transreceptor

. the **R510'" midget four tube 6 v. loud-speaker
receiver and the re-designed “Type HFM' . . . Xtal
Controlled 10 watt P 9l'\one CW-MCW Transmitter for

all frequencies including 56 Mc.

5 Meter Duplex Transmitter-Receiver
Type TR-7 ® 100% Modulation

@ Non-radiating Rec'vt @ Duplex Operation —
® 7 Tubes — 5° Dyn. PHONE @ MCW

Speaker TRANSMITTER —
@ 6E6 Unity Coupled RECEIVER
@ 10 watt Carrier $41-1°

Type TR-7 Chassis
NEW LITERATURE IS READY

RADIO TRANSCEIVER LABORATORIES
8627 —115 Street, Richmond Hill, New York

80

WIIGA* 60~ 6- Y- - -
WIBB 55- 5- 6-B-10
W1JOZ 44~ 6 - -
W1JBO 41- 3- 5-A- -
WIINO 18- 2~ 3-A- 2
WIHLX* 12- 2~ 2-A- 1
W1IQO 3~ 1- 1-A- -
Phone
WIBEF 180- 9~ 10~ ~ -
WIALB 105- 5- 7-A-14
WI1HPB 12- 3- 4~ - -
WI1IQO0 3- 1- 1-A- -
W Massachuselts
1EOB 34632-52-222-A-32
WIHNE 9810-30-108-A~19
WIKUQ 7803-46-149- -36%¢
WIBIV 4389-19- 77-A-19
WIAJ 4060-29- 70-B-21
WI1DCH 594-11~ 19-A- 6
WIKFV* 479-11- 15-A- -
WIGJ) 12- 9~ 2-A-2
WIKVN 1= 2 - -
Phone
W1DYA 4= 2 2~ -~
New Hampshire
WIBFT 48126-52-310-A-40
WIAVJ 11292-62-224-A40
wWiIvUu 20046-47-206-A-39
W1IP 16650-30-185-A-27
W1HOU 14490-42-115-A-28
WIFTJ 14001-26-180-A~40
WI1JCA 13122-36-122-A-30
WIAWU 0867-26-127-A~22
WIHOV 7308-28- 37-A-16
1H. 5304-28-102-B-23
WIGKE 237622~ $6-A-12
WIKIN 1302-14- 31-A- 7
W1JJD 759-11- 23-A- 7
WIWL 40- 4 6 -~
Phone
WIAPK 420-10- 21-B- 8
WiLB 2 - 1-B- -
Rhode Island
WIGBO  22464-54-208-B-40
WIBBN  21624-53-204-B-39
WI1DIL 21218-41-176-A-28
WI1KCS 13596-44-104-A-31
WIAQ 11426-45-136~ - -
WI1KOF 6475-35- 97-B- 23
WI1HRC 3591-27- 67-B-12
WIJUE 3245-21- 52-A-14
WIAOP 2322-27~ 44-B-14
W1 975-13- 25-A- 9
W1ZO 308-11- 14-B- 5
W1INO 90~ 5~ 6-A-1
Vermont
WI1EZ 74295--65-382-A-40
WI1FSV 5072-23- 74-A- 8
WIAXN 1914-22- 29-A-11
WIKIE 1277-14- 31-A-16
WIKVB 666-12- 20-A-15%
W1JV8 57213 22- - -
NORTEWESTERN DIvISIoN
Idaho
W7GFN 19986-42-162-A~39
W7BRU 12150-50-122-B-27
W7FRK* 720-12- 20-A- 5
Phone
W7FRA 18- 3- 3-B-2
W7ARS 2- 1= 1- - -
W7GGH . 2~ 1- 1- -~
Montana
W7EWR  20286-49-138-A-28
W7EOD 5250-28~ 61-A-21
W7FXF 1482-19- 26-A-11
W7CRH 1242-18- 23-A- 4
Phone
W7CPY 1520—129- 30—A—
W7FL - 1= 1= - =
Oregon
27378-54~168-A-38
W7BIM 23135-53-148-A~3927
W7EZX 14268-41-117-A-25
W7ASG 9603-33~ 98-A-31
W7CYU 6697-37- 91-B-34
W7BTH 2709-21-~ 43-A- 7
W7FXM 1688-15- 39-A-14
P 1131-13~ 30-A-15
W7ELO 585-15- 20-B- 7
Phone
W7GKJ 429-11- 13-A- 7
W7CMB 33201-62-182-A~40
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W7EK 31552-64-249-B-40
W7EGE  29618-59-259-B-39
W7G! 24570-52-158-A-30
W7EYD  23085-45-175-A-38

W7LD 13734-42-109-A-34
7227-33-112-B-24
W7ISD 3744-26- 65-A-20
WIGGW 3519-23~ 52-A-19
W7FPN 2700-27- 50-B-23
W7FJP 2682-31- 74~ -4
W7EHU 1980-20- 34-A-12
W7GAD 924-14~ 22-A- 4
WY7ETO 765-15- 26-B-10
7BY 432- 9- 16-A- 5
W7GBF* 432~ 8- 18-A- -
W7F 285- 5- 19-A- 4
7C 143~ 5- 10-A- 4
W7FQC 90~ 5~ 6-A-3
W7AIC 68 5- 5-A-3
W7FKC . 24- 2+ 4-A- 2
Phone
W7EYD 858-13- 22-A- -
W7AXS 112- 7- ¥-B- -
Pacreic Division
Hawaii
K6CGK 11172-38-100-A-22
K6JPD 9861-38~ 87-A-15
K6LBH 4836-26- 64-A-29
Santa Clara Valley
W6HZT 49749~69—371~B—404’
WeNCO 21600-48-151-A-25
W6MUR  17433-39-149-A-26
w7CQ0 69324-37- 85-A-34
W6PBV  4455-22- 68-A-21
W6AMM  3840-32- 58-B-11
WeMXE 2= 1= 1= = -
East Bay
WeTT 19883-59-169-B-29
WeMV 19580~55-179-B-2%
W6LM. 10672-46-116-B-30
\WENGC %918-29-103-A-32
W6EJA 4500-27~ 85-B-27
W6DHB 4290- 33~ 85-B-20
W6PFD* 558-12- 19— - ~
Phone
\V6ITH 47196-69-342-B~40
W60CH  12336-48-129-B-27
San Franeisco
W6GPB 33300-60-185-A-39
WONEN  20700-42-168-A-38

W6ABB  20250-50-135-A-39
W6IPH 10062-43-116-B-33
W6CIS 1280-20- 32-B- 7
W6NDS 780-10~- 26-A- 9
W6LCS 741-13- 19-A- 8
We0SW 27- 3~ 3-A- 1
Sacramento Valley
W6MDI 12705—35 121-A-37
W6IZE 12192-48-130-B-26
\WW6NHA 7308-42- 87-B-17
\WENTD 1824-16- 38-A-13
W6NKT 980-20- 26~B- -
W6KZG 570-10- 19-A-10
W60AA 221- 7- 13-A- 6
Phone
W6EIC 3478-37- 47-B-17
Nan Joaquin Valley
W6MVK  96180-70-460~A-39
WeATH 9760-40-122-B-24
WeNJQ 4046-29- 47-A-16
W60FD 18- 3- 3-B- -
Phone
WeCQL 8237-54- 98- -35%9
WeIWU 7766-31- 86-A-38
Roanoxe Divisron
North Carolina
W4DW 18950-50-190-B-31
W4BVD 8652-42-103-B-20
W4ESO 6399-27- 81-A-28
W4CFR 5265-27- 65-A-21
W4CEIL 5032-34- 74-B-15
W4DWA 2070-20- 36-A-17
W4CX0 465—10— 16-A- 4
\W8KKG—4* 2~ 1~ e
hone
W40C 11804-52-114-B-38
W4TO 507-13- 20-B- 2
V4RV &= 2e 2~ -
W4AHY 2-1- 1- - -
South Carolina
W4ALT 1425-19- 27-A-12



4 EIMAC 35T’

give a “normal” output of

475 WATTS

with this transmitter

Your dealer has the complete plans for this
unit. .. blue prints, parts and Eimac 35T"s.

ASK ABOUT IT!

When the first Eimac
tubes were placed on the
market, thousands of
radio operators experi-
enced a new conception
of tube performance.
This was due to Eimac’s
radical departure from
conventional design, far
superior construction,
revolutionary technical
advances. Eimac changed
the old standards; set
new marks which have
since never been equaled.
Conventional tube appearances were changed;
prices cut; ratings boosted ; but Eimac has con-
tinued to maintain top place. One outstanding
example of this is exemplified in the 35T tube.

The transmitter illustrated on this page has been -

written about, talked about and lectured about,
by radio men from coast to coast for the past two
years. It was constructed by the Eimac research
department in order to test the 35T tube under
extraordinary operating conditions. One 35T is
used as a crystal oscillator, one as a frequency
multiplier and two connected in push-pull in

the final,

This little “'rig"* gives a "“normal” output of 475
watts on 160, 80, 40, 20 and 10 meters. A 160
meter crystal being used on 160; 80 and 40
meters, while 2 40 meter crystal permits oper-
ation on 40, 20 and 10 meters. It operates at
600 watts input to the final, being excited by
the fourth harmonic of the crystal by means of
the frequency multiplier. As an example of the
stamina of Eimac 35T's, this transmitter was
operated, through the entire phone contest, with
1000 watts input (4000 volts ; 250 milliamperes)
to the final; carrier power 850 watts, 10007,
modulated. No other tube of like power ratings
has equaled this performance.

Ask your dealer today for complete details of
this assembly. Actual construction plans are
available for your use, or your dealer may be:
equipped to <onstruct the entire transmitter for
you.

®

TuBES

EITEL-McCULLOUGH, Inc.
San Bruno, California

-
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QUALITY ALONE

SELLS THIS RECEIVER

3

The UNITED 966 (866) became one of
the leading tubes of 1937 — not because
of its low price, but purely on its easily
recognized superior standards.

Pick up a set of UNITED 966 tubes
and compare with any other make.

Natice the deflecting baffle to keep
proper balance between condensed mer-
cury and ambient temperature.

Notice the way the mcrcury has been
introduced in a measurcd amount — no
free mercury to splash around the tube
and contaminate the elements — no amal-
gams on bafile, filament or anode.

Put them in your transmitter - don’t
wait for the usual 15 minutes prcheating
~— they'll start safely in a few seconds.
This is only guaranteed with UUNITED
2646,

Insist on UNITED rectifiers next time.
If vour dealer is out of stock — send us
your order.

Price $1.50

UNITED ELECTRONICS CO.

42 SPRING STREET

NEWARK NEW JERSEY
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Phone WONGD  7964-44- 92-B-16
W4BQE  4806-36- 60-B-27 WEMAJ 3~ 1- 1-A- -
Virginia Los Angeles
WIFMY  20640-57-261-B-30  WeBXT - 51777-86-262-A40
W3EMA  27840-58-160-A40 W6GAL  30855-55-180-A-32
W3AAF  29922-54-221-B-30 WEMXN  28358-51-187-A- -
W3GWP  12519-39-107-A-36 WEHEW  268500-53-256-B-36
W3FQP  11374-47-121-B-19 W6DIO  15370-53-145-B-28
W3G 8640-40-111-B-23  WGMNA  7020-30- 78-A-17
W3GTS 7152-32- 75-A-11 B8AQJ 6720-42- 81-B-21
“W3FJ 6848-41~ 75~ -18% WEOWC  4992-32- 80-B-25%
W3CSY  4662-28- 55-A-20 WGKSX  4872-28- 50-A-23
W3GWQ  365¢4-29- 42-A-28  W6IOX 3927-33- 60-B-20
W3FBL ~ 1770-20- 30-A-14 W6CPM  3498-32- 53-A-12
W3GBK  1351-17- 26-A- 5 W6LJD  2604-28- 47-B-10
W3GPY 200- 7- 10-A- 4  WBPCP 1962-12- 55-A-15
W3GDX* 2- 1~ 1- ~- W6MXC  #40-11- 40-B- 8
Phone W6NPL 812-17- 19-B- —
W3GDX 1980-20- 33-A-10  \WEM 585-10- 20~A-10
Wes \ Virginia WELFX = 5i0- 5 2&2— 7
TROKE ™ s so-pa-pgg WONTR 0011 ok 2
WBLCN 16560-46-121-A-290  werp oo 5 aA_19
WaJIJA 14456-52-140~B-30 W60IU 188- 5— 13-A- -
W8HD 3006-31- 63-B-15  \wgryg 94~ 3~ 4-B- -
WBBHG  2040-20- 37-A-15  pp> e
WEBWK 134414~ S53-A-10 \yeAM  2076-29- 57— — 7¢
; I 'i’éi“i%i P
‘ i 4 —
Rm'xv Mountamv DIviston WEBUK* I S
Colorado )
WOFFU 62496-62-336-A-37  Sun Diego
WOTSQ  28210-62-228-B~40 WGITY  45360-60-254-A-39
WOWTW  25868-58-223-B-38 \W6EPZ  25060-50-220-B-36
WORRS  23100-50-154-A-32 WGLVB  19806-43-155-A-33
WOYDW  13992-44-117-A-28 \W6GTM  17738-55-108-A-31
WOTDR  2277-23- 33-A- 7 W6JQB* 3480-20- 87-B- -
WOCAA*  656-16- I3-B- - WENGN  2346-17- 46-A-16
WOZNL 348~ 8- 15-A- 7 W6OAM  1032-14- 48-A- -
g;o;‘em A3 W6OLU 456- 8- 20-A- 9
) 30411-58-228-A-3 !
WOFUE  10253-47-126- -30m Wesr Guwr Diviston
Tah- Northern Texas
oM s 54 o04-A-30  WSBTS  A0324-56-184-A-35
WGPDV 19264-56-178-B-39 ~ WSEOE  27360-57-242-B-39
W6LXT  18008-49-122-A-30 WSFB 25872-56-157-A-39
W7DES 7783-43- 92-B-26 %gf;ﬁ 3 13%;%3:1%:{33
WIGCO  3872-20- 45-A-15  WIAMO - 4323-30- 73-A-30
SouTHEASTERN Drvision W5BAM 7193-35- 69-A-17
\labam WSDGP  280-24- 40-A-16
WO s WOXE mw ok
WAAPU  (7550-45-131-A-23 WODQD* -3~ 4 ---
W4EDR  16800-40-142-4-33  ()klahoma
W4AIH T772-33- 19-A-23  W5AQE  40992-56-245-A~40
W4BJA 5673-31- 61-A-11  W5SFLU  35496-58-207-A—0
W4BHY  5402-37- 75-B-17 W5CJZ  16688-56-150-B-31
AL o ie
5 1 96-A-
Boatern Florida g WSEGE  0078-34 89-A-16
WACOV  25358-40-175-A-35  \WBREL  Gl7ess G Ao
WAERM  2477146-180-A-37 ~ W3BRE 50 Soird
WADCZ  10800-45-121-B-20% \ropp1 5 1922-21- 32-A-22
VICOR e WO etk
o, e TR O
i 2 -A- S a
WADEF 156020~ 30-B-12  \PSOPD " ysora o4 24g-A-38
W4BYR 660-11- 20-A- 8  W5FZD  42579-57-253-A-39
W4EPY 504-11- 18-A-16  \W5pB  98755-54-178-A-31
W4EFC 525-10- 18-A- 8 \ysES,  10320-43-124-B-31
AEBE  180-8- 8-A-6 W5CWW  4348-32- 51-A-16
Baet U YRT wm wen b
W4HZ 2-1- 1- -~ WSEWZ 378~ 9 15-A-15
g;'ﬁg} mmfguo-wm—&n ‘%L g ahe
WAEPT  1008-41- 86-A-2 WSCTC 698244~ 82-B-28
W4EAD  9243-39- 79-A-31 W5 > g &2
W4MS 3255-35- 48-B- ~  WSATW -A~
Georgia-Cuba-elc. New Mezico
WAECZ  22505-55-198-A-35 W5GEY  35235-58-203-A-36
W4VX_ 23808-45-181-A-31 W5CJP  21492-54-203-B-39
K4DTH  6192-36- 87-B-33  W3DPE5 10646-47 - 76-A-28
W4ABS  5660-32- 89-B~ 5ZM 625-25- 35-A-10
CM20P  4860-30- 54-A- 8  W5CGJ* 102- 8 12-B- 5
W4EQI 2508-22- 38-A-19%
W4PM 612-17- 20-B- 5 Canapa
K;?OAA 3304-28- 50-B-14 o .
Phone 0 P
_ 4 VEIEP  30447-54-248-A-37
ommommor B8 B
VEL 2 -A-
i"__ zershN Drviston VEIG] 88213 25-A- 9
rizona
WOKFC  74112-64-386-A~40  Ontario
WOLAI  10823-39- 94-A-31 VE3JT  42060-60-351-B—40
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RHOMBIC and DUMMY ANTENNAS

IN MarcH we dis-
cussed the frequensy
characteristic of vari-
ous low wattage re-
sistors such as are
used in receiving sets
or othcer applications
where the power dis-
sipation is small. Dig
into that page again.
We make a resistor
that has negligible change at high fre-
quencies by using an extremecly thin film
of metallized matcrial, bonded to an
insulating cylinder.

For a long time we have realized the
need for these same characteristics in a
job which would dissipate enough power
to be used in a Rhombic antenna. Such a
resistor would also be uscful as a dummy
antenna load in tuning up, testing, and
measuring the output of a transmittcr.

The humanitarian benefits of such a
device are obvious:

ITEM NO. I. With a terminated
Rhombic, the average ham with low
power can increase his power gain from
5 to 30 times by concentrating it where
he wants it and nowhere eolse.
By the same token, his receiver will have
incrcased gain in that dircction only, less
interference from other directions, and
hence a tremcndous increase in ratio of
desired signal to undesired. In addition to
this, the terminated Rhombic, while
limited to 1 direction, can be used on any
of the high frequency bands with the same
sct of untuned feeders. If-you have the
room, it is wore effective to put up 2 or 3
Rhombics than to sink the same money
in a high power final.

ITEM NO. 2. If all the hams who
ruined your best bit of DX by testing with
a long string of “V’s” were laid end to
end, wouldn’t you be happy? A dummy
antenna is the answer for tuning up and
testing. Modern broadcast transmitters
have a dummy antenna built in so that
they can be tested without going on the
air. It is simply coupled to the final tank
circuit in place of the rcgular antenna.

We have bcen working on a resistor for
this application for many months. The
obvious way to make a high power re-
sistor is, of course, to make it of alloy wire
or ribbon. There are scveral *‘non-
inductive” windings on the market that
are fine up to 3 megacycles, but tests
indicate that they have too much in-
ductance or distributcd capacity to hold

o

o.__
Sy

INTERNATIONAL RESISTANCE COMPANY
401 NORTH BROAD STREET, PHILADELPHIA, PA.

ADVERTISEMENT

constant impcdance
at high frequencies.

Our line of devel-
opment has been in
applying our mctal-
lized coating directly
to large Isolantite
cylinders. The results
are intcresting. They
havebecnsuccessfully
; used in high power
experimental transmitters operated at 90
megacycles. They will dissipate consider-
able power, if there is good air circulation
around them —- certainly in the case of a
resistor on the end of an antenna. In a
commercial rig, as a dummy antenna, two
cylinders 2"’ in diameter x 18 long have
been used to dissipate 5 Kw. by water
cooling them. You won’t want such an
elaborate set-up, but it indicates some of
their capabilities. :nd, most important of
all, they are a close approach to a pure
resistance.

You will find helpful information on
Rhombics in these sources:

Proceedings I.R.E., August 1931, Page
1406, E. Bruce.

Procecdings [.R.E., January 1935,
Page 24, Bruce, Beck & Lowry.

Proceedings I.R.E., October 1937,
Page 1327, D. Foster.

Bell Laboratories Record, April 1932,
Page 291, E. Bruce.

(ST, November 1936, Page 28, Hull &
Rodimon.

OST, April 1937, Page 21, Moore &

Johns

on.
QST, May 1937, Page 42, R. C. Gra-
ham.

QST, February 1938, Page 50, “Hints &
Kinks”.

Radio, November 1937, Page 57, Moore
& Johnson.

Radio, December 1937, Page 23, C. B.
Stafford.

The Radio Amateurs Handbook, 1938
Edition, Page 316.

“Radio” Antenna Handbook.
The above articles range all the way from
a mathematical analysis of Rhombic an-
tennas (such as Foster’s article in the
I.R.E. Proceedings) to highly practical
articles .on their installation and adjust-
ment (such as the onesin (.$'7 and Radio).

In another month our power-type high-
frcquency resistors will be available com-
mercially. Be sure and sce your IRC job-
ber next month for more complete
information.

Say You Saw It in QST — It Identifies You and Helps QST
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VE3IW 3528-28- 43-A-23

VE3GT 40824-56-248-A-40 VE2MU 5346-27- 66-A-22
VE3AU 25599-53-161-A-20  VE2LI 2375-25- 49-B-19
VE3HP 19478-53-125-A-34  VE2HI 1385-13~ 38-A-14
VE3ATX  17181-46-125-A-30 VE2J7Z 710-11- 22-A- 7
VE3VA 170.8-44-129-A-23  VE2DQ* 32- 4~ 4-B- 1
VE3AET  16758-42-135-A-3¢  Phone

VE3ZE 15818-37-144-A-35 VE2KX 4104-36~ 54-B-15
VE3PE 14544-32-152-A-23  VE2DQ 351- 9- 13-A- 4
VE3HB 14100-40-119-A-33

VE3DV  12750-34-126-A-31  Alberta

VE3TA 12258-36-114-A-19  YEAGE 26625-50-183-A-30
VE3AJB  11520-32-121-A-31 VI4GD  25281-53-160-A-38
VE3HE 11078-35-108-A-34  VIHVJ 8550-38~ T7-A-21
VF3AKD  8873-35- 85-A-27 VE4ADW  6485-33- 67-A~29
VE3SG 8658-26-111-A-31  VE4WJ 1770-20- 31-A-13
VE3QB 7047-29- 82-A-27  VEATY 660~11~ 20-A- 6
VE3PL $034-27- 75-A-26  Phone

VE3AQB  5438-29- 63-A-25 VE4PK 2+ 1- 1~ - =

A CONTROL GRID, MERCURY VAPOR

KEYING RECTIFIER

% HERE is the Keying Rectifier you have been
waiting for. The SHELDON KY866 is a new,
half-wave mercury vapor keying rectifier with a
control grid. It utilizes the same filament voltage
and current as any standard 866 tube. What's
more, it can replace an 866 without circuit
changes because it has a standard base.

ﬁams ' everywhere recognize KY866 as the
best method yet developed for pre-filter keylng
It eliminates heavy, arcing relays, prevents ‘‘key-
clicks” . . . and for the first time makes smooth,
trouble-free operation possible.

UNSOLICITED TESTIMONY
WB8AU — "I think you have a real ube for the
amateur. The remarkable thing to me is the ab-
sence of tails and clicks which makes high speed
bug and break-in operation a simple matter.’’
W2BMX—"The keying is entirely free from any
chirps or.tails. The make and break is positive,
Their operation in the.”’ham’’ rig is something
which just can’t be excelled.”

To avoid delay, we suggest that you order at once.

SHELDON KY866 - $4.00 Net Price
SHELDON 866 - 150 v

SHELDON ELECTRIC CO.
76-82 COIT ST, IRVINGTON, N. J.
626 W. JACKSON BLVD., CHICAGO, ILL.

VE3WK 3245-21- 52-A-18  British Columbia
VE3VD 3066-28- 37-A- &  VESFG 29250-52~191-A-39
VE3AGP  2861-23- 44-A-17 VE58P 22658-53-144-A-38
DU 2363-21- 39-A-14 VES5QA 19305-45-146-A-39
VE3ACI 2310-20- 40-A-15  VESSW 12444-34-122-A—40
VE3ACB  1767-19- 31-A-19  VESIL, 8064-33~ H3-A-22
VE3RI 1566-18- 20-A-10  VESKL 6138-33~ 62-A-15
VE3AER  1530-17- 30-A-14 VES5UK 1238-11- 38-A-26
VE3AE 405- 9- 15-A- ¢ VES5ABI 3-1- 1-A-2

VE3AIM 273- 7- 13-A- 6
VE3ACX* - 5- 5-A-3 Manitoha

Phone VE4KX 17493-49-121-A~22

19, 16536-53-162-B-2537 VFAAAW 4032-2%- 4%-A-23
VE3BE* & 2- 2. -~ Phone
VE3AGT 2-1- |- -- VE4QO 72-6- 6- - -
b} D 1= - --
vEsoC =i Saskalchewan
Quebec VE4ZC 15093-43~119-A-40

12177-41-101-A-35

VE2N 31164-49-214-A-37  VE4QZ
VE4AJA T104-37~ 65-A-36

YE2GE 28638-43-225-A~35%
VE2J1L 18900-45-144-A-38  VE4CQ 6195-35- 60-A-21
VE2JD 18000-40-150-A-36  VE4UN 5405-33~ 56-A- ~
VE2DR 15996-62-129-B-27 VE4MB 3450-25- 47-A-17

VE2AA 9158-33- 93-A-31 VE4PQ 54- 3- 6-A-2
VE2DJ 7308-28- 87-A-30  Phone
VE2IA 6567-22-102-A-25  VE4HU - 1- 1= -~

DX Contest Highlights

(Continued from page 11)
WI1AXA, 35,000.

It's too soon to have any foreign scores, but
we heard that CO2JJ made 48,022 and VK2GU
made 42,000.

There was a good deal less out-of-band operation this time
than in the previous contest. There will be some disqualifi-
cations, perhaps two-thirde as many as before. A few of
the reporting stations that would have made this write-up
are unavoidably missing, since their early listing in Official
(Observers’ reports points to the likelihood of sufficient
weight of evidence to disqualify, when all 0.0.'s have
reported and all evidence is evaluated. TLists of those
disqualified by observer reports will appear with the final
write-up this year. The greater obscrvance of authorized
frequencies speaks much better for amateur radio.

To all those who so graciously helped us in compiling
this report, we offer our sincere thanks.

Quick Frequency Change

(Continued from page 26)

Tuning the transmitter is not any more difficult
than adjusting a more conventional layout. A
crystal around 3550 ke.. is switched into the
oscillator, and the plate circuit of the oscillator
and the grid circuit of the 807 buffer doubler are
peaked for maximum response. The tuning will
be quite broad. The 807 plate-100TH grid unit,
L4Ls, is then plugged in and resonated. With
the high value of grid leak used on the 100TH
the grid current will only run around 10 milliam-
peres on 14 Mec. and a little higher on 7 Mc., but:
this will be quite adequate. The current should

Say You Saw It in Q87 — It Identifies You and Helps QST



0il Impregnated
TRANSMITTING CAPACITORS

¢ Ratings of 1, 2 and 4 mid. in operating volt-
ages of 1000, 1500, 2000 and 3000 D. C.

e Heavy metal cans, with deeply imbedded
insulators.

e Full voltage protection.
e Outstanding value. — Ask your dealer

about the very reasonable Solarex prices.

Catalog upon request

. SOLAR MFG. CORP., 599-601 BROADWAY, NEW YORK, N. Y.

Say You Baw It in QST — It Identifies You and Helps QST
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NOW — —
this high-powered radio
engineering library

sent to you for 10 days’ trial —

at a special price and terms

These books cover circuit phenomena, tube theory,
networks, measurements, and other subjects — give
specialized treatment of all fields of practical design
?nd application. They are books of recognized position
in the literature — hooks you will refer to and be re-
ferred to often. If you are a researcher or experimenter
— if your interest in radio is deep-set and based on a
real degire 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.

RADIO ENGINEERING
LIBRARY

— especially selected by radio specialists of
McGraw-Hill publications

-— to give most complete, dependable coverage of
facts needed by all whose fields are grounded on
radio fundamentals

For home-study and reference. Contains a revised
gelection of books culled from latest McGraw-Hill
publications in the radio field.

3 volames, 3064 pp.. 2000 illusirations
1. Glla\.:sé%v;is PRINCIPLES OF RADIO ENGI-

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

Special Low Price and Easy Terms

Bought singly, the five volumes comprising this library
would cost you $25.00. Under this offer you save $1.50
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. Take ad-
vantage of these convenient terms to add them to your
library now.

1 SEND THIS ON-APPROVAL COUPON 1
i McGraw-Hill Book Co., Inc. H
H 330 W. 42nd St., New York, N. Y. i
1 Send me Radio Engineering library, S vols., for 10 g
§ days’ examination on approval. In 10 days I will send g
1 $2.50, plus few cents postage, and $3.00 monthly till g
g $23.50 is paid, or return books postpaid. (We pay |
g postage on orders accompanied by remittance of first
g installment.) 1
: Name. .. oottt it :
[ § [}
g Address. ... e 1
: Cityand State. .. ........oviiiiiivnnnninrnennnnns :
: Position. ... ..t i i :
: Company.........ccooaiiniiiiaanen ..0ST-5-38 :
] (Books sent on approval in U. S. and Canada only.) ]
h------------------------------J

not vary by more than 10 per cent over the full
range of the 7- or 14-Mec. bands. Once these units
have heen adjusted there will never be any
further need for tuning them; they are simply
plugged in as the occasion demands. The 100TH
plate-250TH grids unit, LsL7, is plugged in and
resonated for the center of the band being used.
Because the tubes are triodes working at rela-
tively high voltages, the response here will not
be as flat as is obtained over the bands for the 807
and RK-25, but rated grid current can be ob-
tained for the final amplifier at each end of the
bands without exceeding the ratings of the
100TH, and it is therefore considered satisfactory.

The final amplifier and antenna circuits are
easy to tune. A crystal near the high-frequency
end of the band is selected and the amplifier and
antenna tuned in the ordinary fashion. When a
crystal near the low-frequency end is selected, the
crystal switch also cuts in the small padding
condensers, and all of the tuning is done with
them for this end of the band. Of course the final
output is not uniform over the entire band but it
stays fairly constant over 100 ke. on 14 Me.

When changing bands, it is only necessary to
plug in the proper coils and tune the driver
plate-final grid and the final plate and antenna
circuits. And once they are set you can go scout-
ing around the band without being afraid that
you will get caught in the wrong part.

A great deal cannot be said for the present
transmitter other than that it does get around.
It is still felt that the quick-change transmitters
of the future will utilize ganged tuning controls,
either manually- or motor-driven, because that is
the only way that the tubes can be operated at
top efficiency, a requirement quite dear to the
heart of any self-respecting ham. However, this
particular transmitter is relatively simple, and is
still novel-enough looking so that we still wonder
who could have built it!

Atlantic Division Convention

(Continued from page 46)
Hamfesting, A.R.R.L., A.A.R.S. and N.C.R.
meetings will be held for those interested in these
activities. All those desiring to be initiated in the
Royal Order of the Woull Hong will have the op-
portunity. Further information may be obtained
from G. E. Marshall, W3DAP, Sccretary, 146
You St. N. E., Washington, D. C.

(Continued from page £9)
the antenna post. On sets designed for use with
doublet type antenna lead-in, the connection
of one of the two doublet posts to ground is used,
just as it would normally be made to the receiver
ground post when used with a single-wire lead-in
antenna. This is the type of receiver referred to
above as the inductive-coupled antenna type with
which best results will be obtained by use of the

reduced secondary winding for Ls.
The cable used with this converter is only three
feet long, including the length shown running
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WO
MATRA

100 Watt Plate
MU:=25
Tantalum Grid
and plate
NONEX envelope
No “Getter”

MAX. plate ma=200 |
MAX. plate volts=3000

SAN FRANCISCO U.S.A.
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MORE POWER

AT A LOWER PRICE

GROSS
CB55

Radiophone
Transmitter

FB. FOR 30 MC, — Input:
95 watts, Uses: 2-T20 tubes
in R.F. and 6L6' in modu-
lator. Coils available for 30,
14,7, 3.5, and 1.7 mc, De-
scriptive bulletin onrequest.

GROSS CB200
200 Watt Transmitter

See March QST. Write for descriptive
Bulletin — and remarkably low price.

“THE STANDBY" (2 to 2000 Meters)
3 TUBE A.C. AND D.C. RECEIVER

This excellent 2 to 2000
meter receiver is offered with
full realization of the present-
day need of the amateur for
adependable “stand-by"’ re-
ceiver which will cover prac-
tically all of the radio bands
in use today. Super regen-
cration, which is the most
efficient form of detection at
these frequencies, i8 use
from 2 to 15 meters. By
throwing a toggle switch,
straight regeneration and
higher wavelengths up to 2000 meters may be had, Throughout
the entire tuning range, there are no skips or dead spots. Loud
speakex:i volume is available from practically every station
receive

@ Power supply incorporated. @ Individual antenna tuning for
high and low wave ranges. @ 1-76 super regenerative detector,
1-6J 7 regenerative detector, 1-12A7 audio amp. and rectifier.

(‘omi)lete kit of parts less coils, tubes, cab.. eeen.. $7.59
coils (set of 3) .. ...vuhuln oo 95
916 to1Smetercoil........c..... . W39
15-200 meter cofls (Bet 0f 4) .. .o v v v v i e ittt 1.30
200-310meter coil, oo cvvvreniroenranaeeneeerernnannn .39
310-550 meter coil . .36
550-1050 meter coil. ..o virsvirieetiaaen i .60
1000-2000 meter coil. . ... ... ..c.oo i.iiiilliiilil .60
Metal cabinet...... ... 1.50
Kitof three tubes, , ..., oviviiuiianannieneraninnnnns 2.40
Wired and tested in our lab., additional............... 2.00
GROSS RADIO, INC.
51 VESEY STREET NEW YORK

Cable Address: GROSSINC

along the inside corner in the chassis. It is desir-
able to. keep this cable as short as operating
convenience will allow.

The plug-in coils used for 20- and 10-meter re-
ception are wound on National XR20 5-prong
forms, while those for 5-meter reception are air-
wound and mounted in the pins of 5-prong tube-
bases from which the side walls were sawed to
leave the flat bottom and pins. This type of plug
represents a high loss at 5 meters, and for better
results on this band, should be replaced by a
similar plug-base sawed from a coil form of R39
or other low-loss material. A large part of the loss
to be expected at 5 meters is encountered in the
tubes—a loss which would be avoided only by
use of tubes designed for high-frequency applica-
tions. The grid-windings of the 5-meter coils are
made of No. 16 solid barc wire, three turns in
each coil, wound on a half-inch dowel, removed,
and spaced to occupy 24-inch Windjng length,
The antenna and plate coils are wound on a
pencil, removed, und spaced to occupy !4-inch
winding length. The ends of the grid c01l are
straightened and inserted directly into the two
appropriate pins. The ground end of the antenna
or plate coil is inserted in the proper prong, and
the plate or antenna end of this coil is returned
through the center of the coil to the plate pin of
the tube-base. The plate or antenna end of the
primary winding is nearest the bottom of the
form. The spacing is given between the ground
end of the primary and the ground end of the
secondary, the grid end of sccondary being the
connection nearest the top of the form. All primary
and secondary windings are wound in the same
direction.

The three band-spread condensers ganged and
connected to the dial in this unit were Cardwell
ZR-15-AS units, having 15-uufd. maximum
capacity. With these condensers, the spread of
the three bands ranges from 15 to 25 dial divisions
{on a dial calibrated 0-100). A spread of 50 to 90
divisions for the three bands is obtained by use
of three type ZR-10-AS (3-plate) condensers from
each of which one rotor plate has been removed,
leaving one rotor and one stator plate. This de-
gree of band-spreading is cousidered highly desir-
able by most amateurs, and for that reason, the
latter condenser arrangement is strongly recom-
mended.

OPERATION

To place the converter in opcration, the re-
ceiver with which it is to be used is first turned on
and volume set for normal operation, and the
tuning dial is set to receive some frequency be-
tween 1.4 and 1.8 megacycles. Then the receiving
antenna is disconnected and transferred to the
converter antenna post. If a single-wire lead-in
is used, the antcnna post shown nearer the
ground connection in the circuit diagram is con-
nected to the ground post on the converter, and
the lead-in is connected to the other antenna post.
Next, the connection of the converter output
cable is- made to the receiver antenna-ground
terminals, the 20-meter converter coils are plugged
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DYKANOL
FILTER
CAPACITORS

Prices have been substantially reduced on all Cat.No. Cap. Mid. Your Cost
Iy : : 600 V.D.C. :
Cor nel_l-l_)ubnher D_YKANOL universal mounting ;i .. 000 . 1M, St162
transmitting capacitors. TIU G020 . .eeunirannns e 20 2.06
P . . . TIU 6040, eeeeeniiinnnnnnnnnn 4 " 2.65
No sudden shift in policy is this. No cutting
down on C-D high quality standards. Our price .U 10010.............. i 1.76
reduction is the result of months of careful THU10020.............. -2 2.35
. . clegs TJ-U 10040. 4" 2,94
planning — of enlarged production facilities, to ,
meet an ever increasing demand. Remember — 11y 15010 1 2,06
nothing has been cut but the price. TJ-U 15020 .20 2.94
oD TIU 150400 ccuuennnn... ceeeees 4" 412
-D type TJ-U transmitting capacitors are impreg- 2000 V.D.C.
nated and filled with DYKANOL —the non- puygoov0........... eerernas 100 2.65
inflammable, non-explosive high dielectric impreg- 1.y 90020 g » 3.93
nant used in the construction of capacitors for the 1)y 90040 4" 5.99
U. S. Signal Corps. DYKANOL has proven its
exceptionally stable characteristics through years of TJ-U 30010 4w 7.06
dependable operation in tens of thousands of TJ-U 30020 g » 8.2
broadcasting and amateur stations throughout the ° : " y
TJ-U 30040 4 12.94
world.
For complete listing of new type TJ-U prices see your  TJ-U 50010 1" 14.70
local C-D jobber or write for catalog No. 161. 1J-U 50020 2 " 18.82

CABLE ADDRESS: “CORDU"

CORBNELL-DUBILIER

"ELECTRIC CORPORATION

1013 Hamilton Boulevard, South Plainh"el‘d,‘New Jersey
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OF AN AMATEUR OPERATOR

BEFORE AND AFTER

CANDLER
TRAINING

1t's positively uncanny the way a typical amateur
reacts to Candler Training! As an absolute be-
ginner he makes progress — up to a certain
point. There he sticks with little or no further
progress for months or even years regardless of
how much he practices — how desperately he
works. And then, in despair, he comes to Candler!

Almost at once, under Candler’s scientific guid-
ance, he's over the “Hump'' and progressing by
leaps and bounds until he's taking and reading
code !with the same effortless ease that he reads
print

Hours of undirected practice won't help! It takes
a thorough knowledge of fundamentals and the
proper mental training and coordination that
Candler gives you to make a skilled operator.
Learn code the Candler way ~— with the same
system that made Champions of men like T. R.
McElroy and L. D. McDonald, W8CW. It's the
quickest way, too — a real short cut to code skill
as thousands of Candler-trained operators will
testify. Ask any skilled operator -

about Candler training!

SEND FOR THIS
FREE “Book of Facts"’

52 PAGES of vital information
every radio telegrapher should know!
Contains F.C.C, requirements, prin-
cipal exam questions, etc. Whether
vou're trying for a license or just
learning code, send for your Free
copy nowl

CANDLER SYSTEM (O.

Dept. Q5, Asheville, N. C,, U. S. A,

in, and the filament and plate supply wires are
connected to the converter. For the plate and
filament supply, one of the small receiver power
packs such as the low-current power supply of Fig.
1420 in the 1938 edition The Radio Amateur’'s
Handbook may be uscd, or the power may be
taken from the power supply in the receiver with
which the converter is used. If the filament wind-
ing is provided with a center tap, this tap should
be connected to the “—B” terminal of the re-
cciver; otherwise, a center-tap resistor should be
connected across the filament terminals, with
center tap grounded. If the power supply of the
receiver is used, it is likely that the grounded
center tap connection is already provided.

With the conncctions completed and the re-
ceiver running at normal volume, condenser g
is rotated by means of a screwdriver until a posi-
tion is found at which the noise is increased to a
maximum. This indicates that the output of the
detector in the converter is tuned to the inter-
mediate frequency to be used. With (g fixed at
this adjustment (it will remain properly set when
coils are changed for other bands), the oscillator
padding condenser, Cj;, is set at approximately
24 total capacity, and the detector padding con-
denser, 3, is slowly rotated until the second
increase in output is detected (the first having
been produced by adjusting Cj¢ to resonance
with the receiver). Next, the r.f. padding con-
denser, C}, is rotated until the final increase of
scnsitivity is noted. The band-spread condenser,
J9-C4-C, should now be tuned to some strong
signal, and padders €y and C3 should be peaked
carefully (one at the time, of course).

If the trial of the converter has proceeded
“according to Hoyle” up to this point, the r.f.
stage and detector stage are properly tuned to the
signal being received. The oscillator frequency
may be the sum of the frequency being received
and the intermediate frequency (frequency to
which the broadcast receiver has been tuned)—
the proper adjustment. On the other hand, it
may be a frequency i.f. lower than the frequency
of the station being received. By very slowly ro-
tating the oscillator padding condenser, (5, it
will be noted that the output of the converter will
reach a peak at two settings very close together.
It should be left adjusted at the lower-capacity
setting. The band-spread condenser dial should
now be tuncd through its range in search of 20-
meter amateur stations. If the first trial adjust-
ment of the padding condensers fails to fall in the
amateur band, a second adjustment of Cs should
be chosen (not far from the first) and the above
process should be repeated, until the proper posi-
tion for rcceiving the 20-meter band is found.
This adjustment should allow the converter dial
to tune across the full width of the amateur band
and some distance beyond each band limit.

The process for tuning the converter to the 10-
and 5-meter bands is exactly similar to that for
20 meters, the choice of the 20-meter band for the
first, trial of the converter having been made be-
cause of the greater dependability of the 20-meter
amateur band and neighboring frequencies to
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HE small Isolantite* stand-off insulator really

has no need of fatherly advice from the big coil
form. Isolantite insulators cannot steal power from
high-frequency circuits, for their extremely low loss
factor keeps their power absorption at a minimum.
In every part of a radio circuit, Isolantite ceramic in-
sulation is a safeguard of efficient operation.

High mechanical strength of Isolantite is another
important factor in limiting power losses. Compara-
tively small cross-sections withstand heavy loading,
permitting the use of a small volume of dielectric
without danger of mechanical failure,

High-temperature firing gives a non-absorbent

body which resists the effects of moisture. Isolantite

insulators retain low power factors even when wet.
Smooth, glazed sutrfaces readily shed dust and dirt,
avoiding risk of flash-over in exposed locations.
Isolantite is manufactured in many standard forms
for most radio applications. Cooperation in the
formulation of special designs for newapplicationsisan

important aspect of Isolantite’s service to its customers.

*Registered Trade-name for the products of Isolantite, Inc,

INSULATORS
Factory: Belleviile, New Jersey © Sales Office: 233 Broadway, New York, N. Y.
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New, Model T-3
MICROPHONE
Highly Praised

A new, general purpose, diaphragm type, crystal microphone
of the highest type. Unique tilting mount permits directiona!
or non-directional position. Chrome finish. List price $25.00.
*“See it at the Chicago Show™
Licensed Under Brush Development Co. Patents
ASTATIC MICROPHONE LABORATORY, INC,
DEPT. G-9, YOUNGSTOWN, OHIO
Pioneer Manufacturers of Quality Crystal Devices

My. (reed. . . .

TO give you specialized personal service of genuine value
that is not available from other jobbers.

TO finance all my time sales myself so that | can sell all re-
ceivers, transmitters, and parts to you on terms arranged to
suit you with less interest cost.

TO take your equipment in trade et a fair value.

TO allow you to try any receiver for ten days without
obligation and to cooperate with you in every way | can to
see that you are entirely satisfied.

Compare Bob Henry's Terms with Others

Model and Cash Down 12 Monthly
Receiver Price Payment  Payments

INC80X and NC81X...$99.00 $19.80 $6.99
NC101X........ vee129.00 25.80 9.11
HRO. . oviverenannnn 179.70 35.94 12.70
RME-69........... .+151,20 30,24 10.69
Breting 14AX....... . 99.00 19.80 6.99
Sky Challenger|l...... 71.00 15.40 5.44
Super Skyrider........ 99.00 15.40 6.99

Also Super Pro, ACR-111, PR15 and the newly announced
Sky Champion, Sky Buddy, and Breting 9.

Similar terms on Harvey, RCA, RME, Temco transmitters and
Progressive, Utah, Stancor, All Star kits.

HENRY RADIO SHOP
211 North Main Street Butler, Missouri J

5
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provide signals for tuning the converter. In many
locations, it will be necessary to make use of a
local oscillator to determine the settings for 5-
meter band reception.

If the receiver with which the converter is used
is one provided with c.w. beat oscillator and pitch
control, its use with the converter simply necessi-
tates the few simple conncctions necessary to
move the antenna to the input of the converter,
and the output of the converter to the input of
the recciver. An additional receiving antenna for
use only on the high-frequency bands might well
be installed, making it necessary only to switch
the input of the receiver from low-frequency re-
ceiving antenna to converter output.

This converter, used with a receiver of only
ordinary amplification, gives very good sensitiv-
ity and stability, and makes a very worth-while
addition to the amateur station.

New Ideas in Rotatable Antenna Construction
(Continued from page £1)

these in turn are mounted on 114- by 1l4-inch
white-pine strips. These strips are attached to the
ladder by adjustable angle brackets. The antcnna
is cut for 29,000 ke., and the reflector and
director are spaced l{-wave from the antenna.
Dimensions for cutting and spacing the reflector
and director were arrived at after checking many
Handbook calculations, and enlisting the aid of
various amateurs who had had considerable ex-
perience in this field.

The ladder upon which all of the elements are
mounted is attached to a picce of 2 4-inch extra-
heavy pipe by means of a 214-inch flange mounted
on a 2- by 12-inch plank. The pipe is inserted
through a hole in the top of the tower, which is
reinforced by a 5- by 5- by 34-inch steel plate
acting as a bearing, then in turn is attached to an
old worm-drive Ford rear end.! The rear end is
mounted 8o as to use the axle for the main shaft
and the worm-drive for the driving end. The lower
end of the rear end is attached to another piece
of extra~heavy pipe, up into the end of which is
pressed a double-sealed ball bearing acting as a
step thrust bearing. This bearing carries the en-
tirc weight of the rotating member, and in turn
rides on a pin which is attached to a steel plate
bolted to a table constructed of double 2- by 10-
inch planking. There is also a plug pressed up into
the shaft above this bearing which is drilled and
tapped for a 34-inch rod. This rod is to be inserted
into the plug and a Selsyn motor attached to it,
to operate a direction indicator. Direction indica-
tion will be accomplished by the use of a second
Selsyn motor and an indicating pointer on a
great-circle map in the shack in the basement of
the house, 135 feet away from the antenna. The
circuit between the two motors will be a five-wire
line.

The power to rotate the beam is furnished by a
quarter-horsepower reversible motor which is

! Be sure to spot-weld the gears in the Ford rear end, in
order to eliminate differential action, otherwise difficulty
will be experienced in rotating the beam by this means.
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There’'s a World of Uses
for these Burgess

Special Purpose Batteries

Now you can have special batteries de-
signed particularly for experimental
work, research, or portable equipment.
Burgess provides an extensive line of
small, compact, and surprisingly efficient
batteries to fit special requirements.

Made to the same high quality that
characterizes all Burgess radio batteries,
these units will give you economical, de-
pendable service. Some of the more pop-
ular numbers are shown below. Write
for further information.

BURGESS BATTERY COMPANY
FREEPORT, ILLINOIS

Qver-all Size

No. Width Height Depth Weight Description and Uses
A newly developed 45-volt 8" battery.
Z30N 3% 5" 1% 1% 1bs. ﬁlifl?:ixi"—szfnflglxeh)eavy-du'y type fur-

AF2H | 3%''x 5%''x 2% [2% Ibs.

A 3-volt general unl:'y baﬁery adapfed
for portable radio * lonterns, igni- B2BP
tion, ond marine hgh's

F2BP 2%"'x 44" x 136" 112 oz.

A 3-volt battery used extensively in test
instruments and by the U. S. Forest Ser.
vice in portable radio.

X30BP | 3'4'x 44/'x 13" |15 oz.

A smaller 45-volt "'B" battery, featuring
more capacity than the midget size and
greater economy on higher drains.

2F2H 2% x 4% x 2% | 1% Ibs,|

A 3-volt"'A" battery of more than double
the capacity of the F2BP Used in port-
able radio.

W30BPX | 24" x 4'e''x 1%'' | 10 oz.

Midget size 45-volt “B' battery. For ex-
tremely light weight transmitters or re-
ceivers, such as radio controlled aircroft.

B2BP 19" % 2% 'x 124" | 3 oz.

A very light 3-volt “C’ battery for port- W308P
able radio.

W3O0BP | 26" x 3" x1%''| 11 oz.

Similar to W30BPX, except that it also has
@ 22V volt tap—uses brass knurled nuts
instead of insulated nuts.

WSBP | 296" x 1" 'x %' | 3 oz.

A midget 7%-volt “B" battery used for
portable radio grid bias.

X308P 9F9H

BURGES

W30BPX
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GET THE MOST
OUT OF YOUR RIG

with Ohmite Vitreous-Enameled
Resistors and Rheostats

*Ask your jobber for Ohmite ‘‘Brown
Devils" when you need sturdy, deptndablo
(but ical)r for 9
bias units, bleed and a hundred
other transmitter and receiver resistor require-
ments in your ‘‘shack.” Remember, Brown
Devils are built right ‘rom the core out —_ sealod
tight with p t

And will they take a "beallng "

ping,
d

* With an Ohmite Vitreous-Enameled Rheo-
stat, you can keep your power tube filament at
rated value all the time — increase tube life —
attain maximum efficiency. Sizes and ratings for
all low and high power tubes.

See Your Jobber or Write for Catalog 16.

OHMITE MANUFACTURING COMPANY

4831 Flournoy Street

Chicago, lllinois, U. S. A.

OHMITE

RHEOSTATS RESISTORS TAP SWITCHES

IT'S EASY TO BUY A

NEW SKY CHAMPION

The H. & E. Way

For as little as $10.00 down and with 9
monthly payments of only $5.15, you can own
one of these sensational new Hallicrafters
receivers when you buy it the H and E way.
What's more. you Il enjoy your dealings with
Hinds and on.

Amateurs ournlvu, we know the needs of

@ 8 Tubes

@ 44 MC to 545 KC Cov-
erage

@ 4 Bands
@ Built-In Speaker
amateurs and their requirements for prompt

Amatears
intelligent service. Why be satisfied with Net Cash
mediocre reception \vhen a new receiver costs F'rice........ s49.5°

30 little, Mail the coupon for complete details. Inc. Speaker and Tubes

MAIL THIS COUPON TO-DAY'!

%

A )

94

1

HINDS & EDGARTON !
19 So. Wells St., Chicago, U. S. A. :

Please send me complete details of New SKY CHAMPION 1
| N Callviiiinennnieennnns 1
Address. e veeeiiiiiiiieiteteterrtestesatasisssronnnne ;

.----------------------------"

geared down to the Ford rear end by means of
three stages of V-belts. The ratio between the
motor and the main beam is approximately 1170
to 1. This gives us about one and one-half turns of
the beam per minute. The size of the motor is
optional, however; a quarter-horsepower was
used because we happened to have one on hand,
but a 44 ¢-h.p. motor would do this particularjob
equally well, because of the case with which the
beam rotates. The motor is controlled by a
four-wire circuit to the shack, and the reversing
action is brought about by the use of a four-pole
double-throw switch.

CONTACTS

Last but not least (because it is a most impor-
tant constructional factor in connection with a
100 per cent rotatable beam) is the feeder ques-
tion. At WIEER an cxtensive study has been
made of this subject. Many types of contacts
were made and tested, but every one of them had
some fault. We finally conceived the idea of using
some kind of liquid material for the connecting
medium, and the outcome was mercury, or quick-
silver. One of the photographs shows the contact
device we made up. It consists of two cast-iron
flanges, one above the other, mounted on stand-
off insulators; on the surface of each of these
flanges was cut a 34- by 34-inch circular trough.
These troughs were filled to the top with mercury.
The 600-ohm feceders from the “Q” are fed into
the mercury troughs by meuns of feced-through
lnsu.la.tors, as shown in the picture. Special
14-inch cold-rolled rods were bent and threaded
to travel one within each trough. In order to
climinate any splashing of the mercury when the
contacts are started in motion, the ends of the
rods coming in contact with the mercury were
formed elliptically.

The conncetion between the flanges and the
feeders from the shack is made by drilling and
tapping the flanges and inserting a brass screw
to which the feeders are soldercd. Since the
contacting apparatus should be protected from
the weather, it is advisable to make a hood to fit
over this unit, otherwise snow, and rain in par-
ticular, will cause considerable difficulty. The
snow and rain will not affect the mercury to any
extent, but if moisture collects on top of it, and
the temperature goes down to freczing, a layer of
ice will form on the surface of the mercury and
prevent the contact rods from rotating freely.
Such a condition would cause the mercury to -
fly out, and the contacts would be destroyed.

DON’TS8
In conclusion, there are a few “don’ts’”’ in con-

nection with the use of mercury. We give you

below the benefits of our experience:

1. Do not use any kind of material for troughs
that will amalgamate with mercury, otherwise
your quicksilver will vanish!

2. Do not allow the mercury to become mixed
with any other foreign matter—keep it clean.
Should the mercury become dirty, however, it
may be strained through a good grade of filter
paper very satisfactorily. Mercury may become
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It is under conditions such as those re-
cently experienced in the Pacific Coast flood
that the “ham” rises to the occasion with his
short-wave equipment. Many nights spent
contacting other “hams” throughout the
world prepared these operators of amateur
radio stations for heroic service in times of
emergency. When all other forms of com-
munication were practically useless, amateurs
carried the load of transmitting messages for
authorities, relief agencies, newspapers, and
individuals. We deem it a privilege to serve
these “hams” and thus have a part in aiding
those who take over so magnificently a giant
load of responsibility in times of great human
need. Amateurs, Thordarson salutes you!

THORDARSON ELECTRIC MFG. CO.

300 W. Huron St. Chicago, lll.

See us at the National Radio Parts Trade
Show, June 8 to 11 inclusive.

Our booth number 1s 112-114 Coulomb Street
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Bridge-Type
Construction and
Soft-iron Pole Pieces |

Without the "Bndge-T re'

o It's no longer necessary to pay a premium for
panel instruments with the finer bridge type con-
struction and soft iron pole pieces. The new Simp-
son Instruments give you these and other quality
features at prices no higher than you have paid for
the ordinary run of instruments.

A typical value is illustrated here—a bridge-type
instrument in a beautiful, modern 3 x 32" case
with illuminated dial and built-in 6-V. lamp at a

net price to amateurs (in most A. C. and
D.C)rangesof only.....c.oovvvennn. .

$465

(Thermo couple types $7.68)

Ask for new literature covering the finer Simpson
line of instruments and testing equipment,

SIMPSON ELECTRIC COMPANY
5216 W. Kinzie St., Chicago, Il

Insthuments that

STAY cccurnate

SIMPSON

THE COMPLETE LINE OF TELEGRAPH KEYS

A new and outsta