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Get your Copy of “Practical Radio Manual’ Free
With Twelve Big Issues of A-W-R

An Unequaled Value
ITH 1he PRACTICAL RADIO

MANUAL, you are assured of
a thorough understanding of radio
and by reading ALL-WAVE RADIO
you are assured of keeping abreast
of events in the radio ficld as they
oceur.  Never hefore have the pub-
lishers offered such a gift nor can
the vadue of this double opportunity
be equaled. Alone, a year’s subserip-
tion to ALL-WAVE RADIO is worth
more than the regular subseription
price.  llere is a 164 page book——-
PRACTICAL RADIO MANUAL—
up to the high standards of ALL-
WAVE RADIO in every respeet and
of inestimable value, given absolutely

free with a subseription of one year!

What It Is

HIS new 164-page book s in

every respeel up to the high
standards set by the publishers of
one of America’s leading radio pub-
lications— ALL-WAVE RADIO. and
is equally valuable to the student,
the amateur and the experimenter.
It contains the answer to the (ques-
tion “How Can 1 Become a
Radio Amateur?” articles on
the construction of sets for the
amabeur and short wave listen-
er, actual questions and
answers  on  typical radio
problems, and an outline of
radio theory that covers the
subject from elememtary fundanien-
tals to the more advanced applica-
tions on short wave bands from 5-
200 meters.

Barb and Ernest Series
Complete
IN addition to its wealth of other
m

aterial, the “A-W.R PRACTI-
CAL. RADIO NMANUAL” contains,

for the first 1ime, the complete
“Barh and Emest” series that  at-
tracted so much attention, a different
“personalized”™ course of instruction
in amateur radio.  Mr. Granger, al-
ready well known to the followers
of ALL-WAVE RADIO for his inter-
esting feature articles, enlisted the aid
of two real “Kmbrvo Hams,” Barbara
and LErnest Rowland. His series of
letters 1o them signed  “Gerald.”
covering the ground of hoth theory
and  practice and  answering  their

6” x 9" Over 110 lllustrations

Bound in Durable Blue Cover
Over 164 Pages

questions is justly famous. You’ll be
amused by some of their questions
and sympathize with their struggles.
but end up by having a real under-
standing of radio just as they did.

Sets for Hams and
Experimenters

ROV 5 meters up to 200 meters, ont-

standing et construction  artieles  have
heen selected— complete with photos, parts
lists, diagrams and construction  plans—
nothing has been omitted 1o make simple the
building of eflicienty yvet inexpensive reeeivers
and transmitters, Traftic Rig for 10 and 80
C N C:othe DXAUCWY Xtal Xt on 10-20-40-
800 CAN LNt Transmitter: 5 & 10 Superhet;
Portable or Sell-Powered QRR Xmte-Reeeiv-
cr: the-e are some of the ace construction
articles in “PRACTICAL  RA-
DIO AANUAL™Y Very  likely
you may find just the set you
have heen looking for in this
boolk.

Theory Made Easy

I vou have wondered just “what

makes the wheels go ‘round” in
vour set, here is the perfeet explanation,
Radio theory is covered from ecoils and
comndensers 1o superhets i Linguage both
clear and elean cut; yet as absorbing as any
novel—a complete and interesting outline of
the essential radio Tundawmentals,

Actual Questions & Answers

AREFULLY selected answers to actual

“Queries” Trom readers of ALL-WAVE
RADIO cover the very problems that puzzle
vou. In faet, the vast wealth of “permanent-
value” material which appeared in ALL-
WAVE RADIO has been carefully sifted and
the ercam of it presented in this handy
bhound form for preservation and reference.

Our Offer to You

S OU can’t afford to miss the valuable
monthly visit of ALL-WAVE RADIO.
At 8250 for the year, it is money well spent.
But when IN ADDITION, without extra
cost, vou get a copy of the brand new PRAC.-
TICAL RADIO MANUAL-—it’s something
more than a bargain! Mail enclosed card or
return coupon helow TODAY that you may
take advantage of this outstanding offer. Re-
nember—only a litmited quantity on hand.
Aet at once.

Practical Radio Manual FREE with Subscription to A-W-R

¥~ L
If you do not wish to cut this
page, copy on your own lctterhead.

Name ...

Street . ..
If already a subscriber, check here and we will extend your subscription for one year []

WITH THIS COUPON

—*50c postage must be added outside of the U.S.A., Canada, Mexico, and South America.

BE SURE

TO ENCLOSE FEE

State

ALL-WAVE RADIO, 16 East 43 Street, New York, N. Y,
| accept your offer. Rush my free copy of AWR PRACTICAL RADIO MANUAL and enter my

subscription to All-Wave Radio for one year. | enclose $2.50 in full payment.
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Handsome Bond Stationery
For Members of the R.S.S.L.

MEMBER STATIONERY

Every member will be proud to
use this handsome R.S.S.L. Mem-
bers’ Stationery for his radio
correspondence. Printed in blue
ink on 872 x 11 white bond paper,
it bears the Radio Signal Survey
League’'s official emblem.

Use of this official stationery will
give prestige and dignity to your
request for veries.

100 Sheets 50c ® 250 Sheets $1.00

¢ QSL CARDS e

In order that members may retain the
individuality of their QSL Cards and
at the same time indicate their
association with the RS.S.L., a
Matrix (*‘Mat’’) has been pre-
pared from which a metal cast
can be readily made of the R.S.
S.L. emblem at low cost. ‘‘Mats”’
can be had for either "‘Negative”
(left) or ‘‘Positive’” (right)
type emblem. They are practically indestructible
and are familiar to almost all printers. Be sure
to specify “‘negative’ or ‘‘positive.” Above illus-
trations are actual size! “MATS” 25c Each
Postpaid.

¢ REPORT FORM BLANKS e

New in principle, these Report Form blanks have
been specially designed for the recording of in-
formation essential in carrying on the work of
the R.S.S.L.. Printed in green ink on white bond
paper, 8V2x11, records can be made in either
pencil or ink—each sheet covering a full week's
report.

$1.00 Per Pad (100 blanks) ® Postpaid

AURNEN AR
NN

e METALETTE R.S.S.L. SEALS e

Are gummed on one side. Blue embossed
on Silver. Same size as this illustration.
They have the handsome appearance of
real metal. Can be used on stationery,
letterheads, QSL cards, etc.

25 Seals 15¢ e

Postpaid

IMPORTANT: Above supplies may be purchased by
R.S.S.L. members ONLY! Be sure to give your Monitor-
ing Station number with order. No orders sent C.O.D.
Be sure to enclose check, stamps or M.O. with order.

® New Members Wanted! e

You are eligible to be a member of the R. S. S. L.
No special equipment required. No fees or dues. |f you
have a sincere desire to assist in the work for the improve-
ment of radio reception and transmis-
sion, you can be an active member. See
the R. S. S. L. News on page 90 of
this issue. Take your part in this inter-
esting work. Just mail a 3¢ stamp to
cover postage and we'll mail application
blank and full details, including samples
of our membership metalette seal, report
form blank, etc. Use coupon below or
copy on your own letterhead.

RADIO SIGNAL SURVEY LEAGUE
16 East 43 Street New York, N. Y.

EEEEAEwPEENSREERER NN NN EE NN NN NN SN EP RN EEENEEEE N

F for a three cent stamp—Complete details on joining
the Radio Signal Survey League, Application Blank, etc.
Without any obligation, send to—

Name ... e
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THE GIANT'S VOCAL CORDS--INDUCTANCE AND CAPACITY—COMES IN
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WILL CO ON THE AIR ABOUT FEB. 1ST. (Photo courtesy Western Electric Co.)

CONTENTS

RAD!O AND THE MAC CRECOR ARCTIC EXPEDITION By Frank P. Kenyon &2

CABINET FOR AWR AUTOMATIC ...... By G. S Cranger ............. 67
A 3-BAND UHF. SUPERHET ............ By R H. Asmus, W2HCU ...... 68
SIMPLE 5-METER RECEIVER ............. By Cuy Forest ................ 71
A NEW VOICE FOR “PITC" ........... By Lew Bellem, WIBES ...... 72
GLOBE GIRDLING ... ..o By J.B.L Hinds .............. 7€
THE RACO UNIVERSAL CLIPPER ........ A Proving-Post Review ........ &0
CHANNEL ECHOES ................ .. .. By Zel;\ Bouck ...l 81
THE McMURDO SILVER “1517" ........ By McMurdo Silver ............ 82
ULTRA-HICGH ... e By Perry Ferrell, Jr. ........... &4
NIGHT-OWL HOOTS ................... By Ray LaRocque ............. 86
BROADCAST DX FORECAST ............ By Ray LaRocque ............. g
HAMFEST .o By WBOMR .................. 89
RSGIL., NEWS ccancoacnaonacaaaonooacanaanaonasoaandaaanooaoaaoanaas S0
FREQUENCY COUNTER CHECKS MUSICAL PITCH .................... g2
OUEAES coooanoaooaosaanaanoannnoanoo0abadaoannnaa00aaaaaoaaoanaaa 83
SHORT-WAVE BROADCAST STATION LIST ... ..oty S4
ON THE MARKET ..ttt e ae s 100
OFFICIAL ORGAN OF THE RADIO
60

THE AERIAL ARRAY AT DAVENTRY, USED FOR
TRANSMISSIONS TO THE FALKLAND {SLANDS AND
SOUTH AMERICA, AND. IN THE REVERSE DIREC-
TION, TO NEW ZEALAND AND THE FAR EAST.
(By courtesy BBC.)

PUBLISHED MONTHLY by the Manson Publications
Corporaticn, 16 East 43rd Street, New York, N. Y.
Entered as second-class matter August 27, 1935, at the
Post Office, New York, New York, under the Act of
March 3, 1879. Additional entry as second-class
matter, at East Stroudsburg, Pa, August 27, 1936.
M. L. Muhleman, President and Secretary; Edwin W.
Lederman, Vice President and Treasurer; Lyman F.
Barry, Circulation Manager.

SUBSCRIPTIONS: Yearly subscription rate: $2.50 in the
United States and Canada; $3.00 in foreign countries.
Single copy price, 25 cents. Four weeks’ notice is re-
quired for a change of address. In requesting a change,
kindly give both the new and the old address.

NEWSSTAND COPIES: ALL-WAVE RADIO is distri-
buted by the American News Company who make every
effort to supply copies at all points where there is a
demand. If you have had difficulty in obtaining ALL-
WAVE RADIO where you reside communicate with our
Circulation Department who will see to it that your
local newsstand is supplied with copies.

MANUSCRIPTS: All manuscripts, except those defi-
nitely contracted for, are submitted at the author’s risk
and cannot be returned unless accompanied by suffici-
ent postage. However the editors are always on the
lookout for new material, and readers are invited to
submit manuscripts for consideration. Notification of
the acceptance or rejection of a manuscript is given
within three weeks after receipt.

ADVERTISING OFFICES: Eastern Advertising Manager,
Sanford L. Cahn, ALL-WAVE RADIO, 16 East 43rd
Street, New York, N. Y. Telephone: MUrray Hill 2-
8761-2. Midwestern Advertising Manager, Charles O.
Stimpson, ALL-WAVE RADIO, 608 South Dearborn
Street, Chicago, IIl. Telephcne: WABash 1903.

SIGNAL SURVEY LEAGUE

ALL-WAVE RADIO

jn‘/‘



X %ecep tion Cita tion:!

You can now establish proof
of your DX ability beyond all
doubt in any or all of the
following bands:

® Short Wave Broadcast
® Standard Broadcast
® Amateur Phone

Listeners, the world over, are now eligible to apply for
individual citations, stating definitely their own DEGREE
of DXing ability in each specific Band. Based on an entirely
new and sound merit rating system, these DX CITATION
CERTIFICATES are issued by ALL-WAVE RADIO only
after qualifying verifications have been carefully checked
and certified to by a judging body, composed of members
of the staff of ALL-WAVE RADIO and the directors of the
RADIO SIGNAL SURVEY LEAGUE, in accordance with the
regulations. CITATIONS start with “FIRST DEGREE"
based on the minimum requirements, and advance in as-
cending order (SECOND DEGREE, etc.) according to the
applicant’s record of accomplishments! Every DX CITA-
TION CERTIFICATE of ascending degree carries a com-
plete list of previous qualifying verifications in addition to
those warranting its own issuance. An individual, dupli-
cate record of verifications is kept on file, at RSSL Head-
quarters!

Distinctive, Dignified and Authoritative. The certificates, measuring 8%
by 11 inches. are printed on heavy high grade Bond paper with engraved
borders and background each of the three being a different color and
ready for separate framing. All cerfificates are mailed flat. DX
RECEPTION CITATIONS CANNOT BE PURCHASED! CERTIFICATES ARE
ISSUED AT NO COST TO THE APPLICANT OTHER THAN A SMALL
POSTAGE FEE!

For complete information regarding the new AWR-RSSL
Citation Certificates as well as the rules and regulations
governing their issuance see page 517 of “October, 1937
ALL-WAVE RADIO or send a 3¢ stamp and say—"Send
details on DX Citations’—No obligation.
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RADIO and the MACGREGOR ARCTIC

SOZ\IE bright chap once
said, “We will have weather whether
or not,” which, of course, is quite to the
point, but completely ignores the kind of
weather we will have and when we will
have it.

Weather has always been an important
factor, but never so much as it is today.
For one thing, the rapid growth of com-
mercial air transportation has made the
matter of dependable weather forecasting
a fundamental necessity. The success of
airplanes as common carriers and the
very lives of their passengers depend on
the precision with which flying and land-
ing conditions may be reported.

Purpose of Expedition

The MacGregor Arctic Expedition,
now frozen in at Reindeer Point, Green-
land, is afield for the primary purpose
of collecting data on all sorts of weather
phenomena occurring near the North
Pole. 1t is expected that a sufficiently
large collection of such data will make it
possible to pave the way for future pre-
dictions of a highly accurate nature that
will provide forecasts of weather condi-
tions in the United States a good deal
ahead of time.

As closely as the layman can under-
stand the complicated theory of weather
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prediction, it seems that low- and high-
pressure areas, storms, and winds, origi-
nate at or near the North Pole. These
conditions are presumed to have a con-
trolling effect on the weather conditions
in the Northern Hemisphere, and if this
is the case. then the forecasters will have
knowledge of weather conditions well in
advance of their arrival here.

Thus, if the work of the MacGregor
Arctic Expedition adds to the sum total
knowledge necessary for long-range
weather forecasting, all the hardships and
sacrifices of the men and their families
will have been well rewarded by the
satisfaction which comes of knowing that
something has been contributed to
progress.

Captain C. J. MacGregor is the Com-
mander of the Expedition. His initiative,
planning, and scientific knowledge are
the directing forces which the members of
the Expedition feel sure will crown the
venture with success. He has long been
a recognized authority in his chosen field
and has served as meteorologist with the
United States Government at important
posts. He has been connected with the
U. S. Weather Bureau in Alaska for the
past five years, and was head of the In-
ternational Polar Year Expedition, at
Point Barrow, Alaska, from 1932 to
1933.

The ship selected by Captain Mac-
Gregor is a three-masted schooner with
auxiliary  engines. The ship was
christened General 4. W. Greely in
honor of the noted explorer of that name
who, 54 years ago, studied weather at
Fort Conger, Elesmore Island. The
selection of a ship to sail northern
waters must be made with great care.
Each winter the ship is frozen in and a
tremendous crushing power is exerted on
it by the surrounding ice. When battling
ice floes, heavy impacts are dealt the ship
continuously. The soundness of the tim-
bers and the shape of the hull must be
such as to withstand this service.

Ice conditions are such that it will be
impossible to move the General 4. V.
Greely before next July. If at that time
it appears that more valuable data can
be obtained by pushing still further
north, the Expedition will push on as the
ice laden waters will allow.

A. G. (Gerry) Sayre, radio operator of the

MacGregor Arctic Expedition, seated by the

audio and power rack section of the trans-

mitter operating under the calls OX2QY and
WAWG.

Rear view of the rack containing the
power supplies for the entire transmit-
ter, as well as the modulator.

Hams Cooperate

One of the major problems of the Ex-
pedition was that of maintaining com-
munication with the outer world. As in
many previous expeditions Amateur
Radio was called upon to do the job.
After interviewing over one hundred
radio amateurs Captain MacGregor
selected A. G. (Gerry) Sayre for the
berth. Seven weeks before sailing date
Gerry was notified that the job was his.
There followed busy days of consulting
other radio amateurs who had held like
berths on other expeditions. Their sug-
gestions and advice regarding radio equip-
ment to perform satisfactorily under such
exacting conditions were of great aid.

ALL-WAVE RADIO



EXPEDITION

THE OX2QY-WI10XAB-
WAWG EQUIPMENT

BASED ON AN INTERVIEW WITH

MRS. C. ]. MAC GREGOR

By FRANK P. KENYON

PRES., KENYON TRANSFORMER CORP.

Sufficient transmitter power was re-
quired to maintain a daily schedule with
the New York Times on c.w. for news

bulletins. The XNBC rebroadcasts
scheduled made it necessary that the
speech equipment and modulator be

suitable for high-quality transmissions—
that is, good frequency response. low har-
monic content and low hum level. From
these requirements a phone-c.w. trans-
mitter having about 500 watts input to
the final was decided upon.

Contacts with manufacturers of com-
mercial units indicated that it would be
impossible to obtain such equipment be-
fore sailing date, so Gerry was faced
with the problem of building a complete
job himself. More busy days and nights
followed in which parts manufacturers
were contacted and the necessary com-

View of the speech amplifier and microphone.
eliminate possible microphonics due to vibration.

Captain C. ]. MacGregor, Com-
mander of the Expedition, and
the three-masted schooner “Gen-
eral A. W. Greely” before its
departure. The schooner is now
frozen in atf Reindeer Point,

ponents obtained. Here again the willing-
ness of amateurs to lend a hand was in
evidence. A group of Newburgh hams
turned in and gave their help at night
after working all day. One in particu-
lar—John Smith, W2BCR—took four
days off from his regular work to help
put on the finishing touches.

The excellent job they did is attested
to by the fact that the Expedition station
has maintained two-way communication

Both units are spring-suspended to

with the Times, has transmitted several
programs for NBC rebroadcast, and up
to the present has worked over 400 ama-
teur stations, including the Holden Ex-
pedition, in British Guiana.

Calls and Frequencies

The station calls allocated to the Mac-
Gregor Arctic Expedition are OX2QY,
WI10XAB, and WAWG. The head-
quarters and field transmitters are
licensed by the FCC to operate on the
following frequencies: 2398 kc., 3492.5
ke., 4797.5 ke., 6425 kc., 8655 kc., 12,862.5
ke., 17,310 ke., 31,100 kc., 34,600 kc., 37,-
600 kc., 40,600 kc., and 86 to 400 mega-
cycles. The headquarters station,
OX2QY, can be heard most any evening
on 14,368 kc., about 7:40 E.S.T. and
later.

The transmitting equipment is powered
by a four-cylinder gasoline motor-genera-
tor set which delivers 115 volts, 60 cycles,
at a rated load of 5 kva. Approximately
one gallon of gas is required for each
hour the transmitter is in operation.

The Radio Equipment

Two standard Par-Metal 60-inch
racks house the main transmitter. One
rack is devoted to the modulator and all
power supplies, while the other rack con-
tains the r.f. equipment. The speech am-
plifier is a separate unit. Each chassis in
both racks has its own terminals for in-
put and output so that all interconnec-
tions may be made by external cables.
This serves two purposes: Any servicing
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Under-chassis view of Class C Power Supply.

necessary is facilitated hecause the fauley
chassis may be readily isolated. Secondly,
the companionway of the ship is so small
that the racks must be entirely taken
down to get them into the cabin.

The ship’s receiving equipment consists
of a Hallicrafters Super Sky Rider. Mrs.
MacGregor employs a similar receiver

at her home for listening-in on the Ex-
pedition transmissions.

The Class C Power Supply is shown above

at the left, and the Modulator at the right.

The diagrams are Figs. 5 and 7 respectively
on the opposite page.

In addition to the main transmitter and
receiver, ultra-short-wave transceivers
are included for use in the field by ex-
plaring parties. These serve to keep them
in touch with the base camp and to trans-
mit reports on weather phenomena.

When men are isolated from the out-
side world for leng periods of time, radio
plays a very important part in their daily
life.  On most expeditions “Sparks” is
requested to give code practice, and
Gerry is doing his part on the MacGre-
gor Expedition. This is zan ideal way
for the men to spend the long wirter
evenings and also prepares the members
of the spring exploring parties for the
operation of the transceivers. For this
reason, extra sets of headphones and hat-
tery-operated audio oscillators form an

Under-chassis view of the Modulator Unit.

important part of the expedition equin-
ment.

Duplicate parts are items not always
mentioned, but they often mean the dit-
ference between success and failure.
Spares for all parts from pistons for the
Zas engine down to the most insignificant
nut and lock-washer are essential. The
lack of the most minor replacement part
when needed is fatal—so, in effect, two

SPEECH AMPLIFIER POWER SUPPLY
(FIG. I)

’I:1~~ I\cpyon type T-214 transformer
CH1—Kenyon type T-151 choke
CH2-—Kenyon type T-151 choke
Cl1—Corncll-Dubilier type F.6020
C2 cmfd"nGSOn"'i‘
2 ornell-Duhiller type F.6020 (3 in el
2 mfd., 600 v. w ¢ paraliel
1—Sylvania type 5Z3 tube

condenser, 2

MODULATOR POWER SUPPLY (FIG, 2)

:I:]-——K_cn_vnn type T-667 transformer

l‘Z—I\ep_von type T-360 transformer
CH1—Kenyon type T-521 choke
CH2—EKenyon type T-177 choke
2—United Electronics type 966 tubes<
Cl—Carnell-Dubilier TJ-20020 comdenser, 2 miid..
C2. (':2000”\'.1_) hilier TJ-2

2—Cornell-Nubhilier -20020 (3 in par; 2

mfd,, 2000 v. : pavadlel

R1—LR.C. type 1O, 75,000 ohms, 20¢ watts

EXCITER POWER SUPPLY (FIG. 3;

Tl1—Kenyon type T-655 transformer

T2—Kenyon type T-355 transformer

CH1—Kenyon type T-151 choke

C1—Cornell-Dubilier TJ-6040, 4 mfd., 490 v.

Rl—\\;?rd Leonar] type 507-6. resistor, 23,000
ohms

1-——Sylvania type 5Z3 tube

v

CLASS C BIAS SUPPLY (FIG. 4)

T1—Kenyon type T-636 transformer
T2—Kenyon type T-360 transformer
CH1—Kenyon type T-154 choke

Ri—IL.R.C. type HO, 10,000 ohms, 200 wats
2—United Electronics type 966 tubes

CLASS C POWER SUPPLY (FIG. 5)

T1—Kenyon type T-663 transformer
T2—Kenyon type T-360 transformer
CH1—Kenyon type T-161 choke

CH2—Kenyon type T-161 choke
Cl—~tornell-Dubilier TJ-25020, 2 mfd., 2300 v.
C2—Cornell-Dubilier TJ-25020, 2 wmfd., 2500 v.
R1—i.R.C, type HO. 100,000 ohms, 200 watts
2—7United Electronics type 966 tubes

PROTECTIVE RELAYS

(Externally mounted)

1—Ward Leonard BUL-351 time delay
1—Ward Leonard 507-507 keying
1—Ward Leonard 507-515 underload
1—Ward Leonard 507-513 overload
1—Wurd Leonard 507-321 antenna

SPEECH AMPLIFIER (FIG. §6)

R1-—I R.C. 250,000 ohms, 1 watt
R2—I.R.C. 8000 ohms, 1 watt
R3—1.R.C. 250,000 ohms, 1 watt
R4--1.R.C. 250,000-oh:n volume cortrol
R5—I.R.C. 50,000 ohms, ¥ watt
R6-—I.R.C. 4000 ohms, 1 watt
R7—I.R.C. 250,000 obms, 1 watt
R8—I.R.C. 250,000-ohm volume control
R9-—I.R.C. 1000 chms, 2 watts

R10—I.R.C. 50.000 ¢hms, 2 watts
R11—I.R.C. 25,000 ohms, 1 watt
R12—I1.R.C. 2590 cohms, 2 waftts
R13—I.R.C. 2500 ohms, 2 watts
Cl1—Cornell-Dubilier .006 mfd.
C2—Cornell-Dubilier 1.0 mfd.
C3—Cornell-Dubilier .05 mfd

C+4—Cornell-Dubilier 9.5 mfd.
C3—Cornell-Dubilier .05 mfd.
C6—Cornell-Dubilier 9.5 mfd.
C7—Cornell-Dubilier 1.0 mfd.
C8—Cornell-Dubilier 0.5 mfd.
C9-C10-C11—Cornell-Dubilier PE-A6888 electro-
lytie, 8-8-& mfd.. 600 v
2-—Sylvania type 6FiG tubes

1—Sylvania type 6C5G tube
T1—Kenyon type T-iDl transformer
CH1—Kenyon type T-156 choke

MODULATOR (FIG. 7)

Ti—Kenyon type T3 transformer
T2—Kenyon type T-54 transformer
T3—Kenyon type T-259 transformer
T4+—Kenyon type T-470 transformer
T3—Kenyon type T-361 transformer
Cl—Cornell-Dubilier DA-4050 paper. 0.3

400 v.
C2—Cornell-Dubilier 172A-4200 paper, 2 mfil., 4011 v
Ci—Cornell-Dubilier 12A-4200 paper, 2 mid., 400 v.
Rt—1.R.C. 600 ohms, 1 watt
R2—I.R.C. 10,000 ohms, 2 watts
R3—Ward Leonard WL-507-215, 500 ohkms, :0¢
watts
R4—I1.R.C. PF4, 20,000 ohms, 50 watts
2—Sylvania type 6C5G tubes
2--Sylvania type 2A3 tubes
2-—United Electronics type 905 tuhes

mid.
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SPEECH AMPLIFIER
POWER SUPPLY

CH1 CH2

| ALsQ supeLy
- | 6c56's & 2a3's

N
MODULATOR

SPEECH AMPLIFIER

6F5G LR

A 1
W W] |
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2A3's 905's

]
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Schematic diagrams of the unils contained in the speech channel and power rack of OX2QY-—MacGregor Expedition, described in the
accompanying article, Parts values are given in the lists on the opposite page.
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Under-chassis view of Modulator Power
Supply.

transmitters, one assembled and the other
in parts, are essential equipment,

Base Camp Antenna

Antennae are always a problem in the
Arctic. The tallest vegetation in some
locations is scarcely ankle high. Poles
or towers for rhe erection of an antenna
must therefore be a part of the equip-
ment carried.

The necessary poles were cut when the
ship made port in Nova Scotia, on the
way north. These were from six to eight
inches in diameter and about forty feet
long. Upon arrival at Reindeer Point,
the poles were thrown overboard and
floated ashore.

The erection of the antenna for the
main transmitter was one of the most
difficult jobs encountered in the whole
radio mstallation. The polar ground, of
course, is never thawed more than a few
inches below the surface, and it is very
rocky. After looking over the available
space, a rhombic antenna was decided
upon. It occupies a space about 200 by
500 feet, on a line almost due south. Its
height ranges from 30 to 35 feet. On the
north is a cliff about 1000 feet high, but
to the south is the bay. On rthe other
side of the bay, over a mile away, there is
another high cliff. The antenna feeder
has an impedance of 580 ohms, and is
350 feet long. The far end of the
rhombic is terminated in a Ward Leonard
800-ohm plaque resistor.

The speech channel for the main trans-
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The Modulaior Power Supply is shown

above at the left, and the Exciter Power

supply at the right. See the diagrams of
Figs. 2 and 3 on page 68.

mitter was divided into two sections—the
speech amplifier and the modulator.
These units were designed to give a uni-
form frequency response from 60 to 8000
cycles, a hum level sufficiently low for re-
broadcast purposes, low microphonic ten-
dencies and absolute stability with an
overall gain of 120 db. and an output of
250 watts at less than 5 per cent dis-
tortion.

Since crystal microphones of varying
levels were to be used, the speech ampli-
fier could not always be operated near
full gain. In order to maintain the best
signal-to-noise ratio, it was found de-
sirable to operate the first two stages of
the speech amplifier at the maximum pos-
sible level. This is because the tube noise
level is nearly the same regardless of the
signal level. Thus, any increase in signal
level is a gain in signal-to-noise ratio.

The Speech Amplifier

The manner in which this affected the
speech amplifier design will be seen from
the diagram of Fig. 6. There are two
6F3G tubes resistance-coupled to a
6C5G. The 6C5G is transformer-
coupled to a 500-ohm line. Two volume
controls are incorporated, one in the grid
circuit of the second 6F5G and the other
in the grid circuit of the 6CSG. 1In
operation the first volume control is set
as near maximum as possible without
overloading the 6F5G. The second
volume control is then set at whatever
position necessary to produce the desired
output level.

The advantage of this type of volume
control over one used in the grid of the
first 6F5G is evident when it is con-
sidered that the latter method would
make it possible to control only the signal
level, while the former method permits
the reduction of the noise level of the two
stages at the same rate as the signal.

The speech amplifier was built on a
314" x 19” chassis equipped with a dust

Under-chassis view of the Exciter Power
Supply.

cover and four conical springs te absorb
vibration and reduce microphonics. This
unit sits on the operating table, making
it convenient for gain control within
arm’s reach. Both plate and filament
voltages are taken from the individual
speech-amplifier power-supply unit lo-
cated in the audio and power rack of the
transmitter proper, and brought to the
speech amplifier through shielded cables.
This isolates the low-level stages from
magnetic hum pickup sources.

The Modulator

The 500-ohm line output of the speech
amplifier is taken by shielded cable to the
input of the modulator. This amplifier,
diagrammed in Fig. 7, consiszs of a line
to push-pull grid irput transformer, push-
pull 6C5G’s transformer-coupled to
push-pull 2A3’s which in turn drive the
905 modulators. This circuit is entirely
conventional and dependable.

The 905’s require approximately 5
watts to drive them to full output. The
2A3’s are capable of delivering this at
minimum distortion with a comfertable
amount of audio power held in reserve.
Operated at 1250 volts plate the 905's are
zero bias tubes capable of delivering a
maximum of 300 watts audio. Since the
input to the Class C final stage is 500
watts, the modulaters are never required
to deliver their full rated output. This
reserve power insures the low distortion
content desired.

(Continued on next page)
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INEXPENSIVE CABINET
for AWR AUTOMATIC

THE article detailing the
design and construction of the “AWR
Automatic” push-button-tuned receiver,
which appeared in the January issue of
ArL-WavE Rabio, has aroused so much
interest that we are carrying the subject
one step further and providing here an
illustration of the special arm-chair cabi-
net built for the job as well .s a sketch
covering the details of its construction.

The cabinet baseboard is 34-inch oak,
heavy and strong enough to provide
proper anchoring, for the receiver chassis
which is mounted vertically by means of
the special brackets described last month.
The top and sides of the cabinet are fash-
ioned from 34-inch veneer and finished in
walnut. The overall dimensions of the base

By G. S. GRANGER

fall short by 1/16 inch of the inside di-
mensions of the cabinet sides as too snug
a fit proved troublesome. Since the cabi-
net must be lowered onto the baseboard
holding the chassis, and since it was de-
sirable to make provisions for easily re-
moving the cabinet for chassis inspection,
we decided to leave plenty of baseboard
clearance and take up the slack on all
four sides by means of washers or collars
placed over the ends of the fastening
screws.

Ventilating ports are cut into the back
side of the cabinet for the purpose of
maintaining a comparatively low tempera-

At e 4
r‘_ TOP | |
=1 a3 Ly s
l§:r :-34" 1 ’3
8 sl |
: The
e 660080 &
A=y
w2 31" S
g gl i fooh S
i ]
[ T T 1 I (ESGEAVA B Complete details
E o |~ VENTILATION CUT-OUTS covering the con-
y B e S T, | S Y 2| . BASEBOARD struction of the cab-
2 ,f,’/-,_ o F'L-"‘ﬂ‘/'/}} i y inet for the AWR
e 4 Top- 103 x15'x 2 VENEER | Automatic receiver.
2 VW Note that the b
-F 7 ./ FRONT AND BACK- ote that the base
il I 7 15" X 19" X 3’ VENEER is of heavier ma-
\ 5 e ke e | A TWO SIDES - 10° X 19° X ¥ terial. since it must
& e gy ,_.ZLV VENEER support the receiver
By = i5° BASEBOARD - 975 X 14 %" x3"0AK chassis.

MAC GREGOR EXPEDITION
(Continued from opposite page)

The Power Supplies

The power supplies for the a.f. and r.f.
channels, shown in Figs. 1 to 5, are of
standard, conservative construction, full-
wave choke input rectification being used
throughout. Special attention was paid
to their design to make certain that all
parts were working below their maxi-
mum ratings. The largest possible safety
factors in insulation consistent with space
limitations were allowed throughout.

Protective relays were used to provide
the maximum insurance against the loss
of irreplaceable parts. All mercury-
vapor rectifiers were provided with time-
delay relays so that the filaments would
be up to proper temperature before plate
voltage was applied. The Class C stage
is protected by overload and underload
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The neat chair-side cabinet specially de-
signed for the AWR Automatic.

ture on the inside. The three ports face
the chassis base upon which the tubes
are located.

It will be roted from the illustration
that the fidelity switch control does not
extend through to the cabinet top. Since
it is left in the high-fdelity or wide-band
position for local reception, there is little
need for top-of-panel control. Instead
a pilot light has been mounted in the
same relative position on the cabinet top.
This light, which provides the anly indi-
cation other than sound that the receiver
is turned on, is wired directly to the “x”
terminals of the 6.3-volt filament wind-
ing on the power transformer—T7 in the
schematic diagram.

Construction of the cabinzst is a simple
job for anyore having a few tools handy.
The veneer can be obtained from your
local supply house cut to size—or you
can turn the whole job over to a car-
penter or cabinet maker. It will cost you
surprisingly little.

relays. If excitation is lost, power will
immediately cut off. If the modulators
lose their load, plate voltage is immedi-
ately removed. This protective system,
in addition to conventional safety devices,
has so far prevented the loss of a single
important component.

(A4 description of the units comprising the
r.f. section of the main transmitter will
be presented in our March issue.—Edi-
tor) _
4

Grateful acknowledgment is accorded
the following companies who donated the
equipment and components employed in
the radio installation: A. E. Miller,
North Bergen, N. J., (Crystals); Ameri-
can Radio Hardware Co., New York
(N. V. S. Parts); Astatic Microphone
Labs.,, Youngstown, Ohio. (Micro-
phones); Bassett Research Corp., De-
troit, Mich. (Antenna Feeder); Belden
Mitg. Co., Chicago, Ill. (W ire); Burgess

Battery Co., Freeport, Ill. (Batieries);
Cornell-Dubilier Elec. Corp., Plainfield,
N. J. (Filter Condensers); Corning Glass
Co., Corning, N. Y. (Insulators); Coto-
Colil Co., Providence, R. I. (Coils); Globe
Wireless, Ltd.,, New York (Gamma-
trons); Hallicrafters, Inc., Chicago, Il
(Receivers); Hammarlund Mfg. Co.,
New York ¢Condcnsers & Coils); Hy-
grade-Sylvania Corp., New York (Re-
ceiver Tubes); International Resistance
Co., Philadelphia, Pa. (Resistors);
Kenyon Transformer Co., New York
(Transformers); Par-Metal Products
Corp., Long Island City, N. Y. (Cabinets
and Chasses); Raytheon Mfg. Co., New
York (Transmitting Tubes); TUnited
Electronics Co., Newark, N. J. (Rectifier
¢ Modulator Tubes); Vibroplex Co.,
Inc., New York (Vibroplexes); Ward
Leonard Electric Co., Mount Vernon N.
Y. (Relays); Zenith Radie Corp., Chi-
cago, Ill. (Windchargers 33 Receivers).
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FRONT-PANEL VIEW OF THE THREE.-BAND U.H.F. SUPERHET. NOTE GRAY FINISH.

A 3-BAND U. H. F. SUPERHET

COVERING 2.5, 5 AND 10 METERS

HAM RECEIVER

THE design of an ultra-
high-frequency superheterodyne is, funda-
mentally, the same as that of a standard
superheterodyne working on the more
usual frequencies from 550 kc. up to 20
megacycles or so. If, however, the ultra-
high-frequency receiver is to be as effec-
tive in operation as its more standard
brethren it must have its design ma-
terially altered in four particulars.

“The Four Horsemen”

First is the choice of tubes and L/C

By R. H. ASMUS e W2HGU

ratios in the high-frequency section. The
high capacities of standard tuning con-
densers, even when set at minimum ca-
pacity, seriously limit the amount of in-
ductance obtainable in the ultra-high-
frequency coils. This limited inductance
reduces, in turn, the signal voltage built
up at the grids of the tubes. Then, also,
the large elements of standard tubes
cause resultant high inter-electrode ca-

Top-of-chassis view of the U.H.F. Superhet. Note air-wound plug-in-coils.

pacities. These capacities, which run as
high as 10 or 11 mmfd. in certain tube
types, are effectively in shunt with the
tuning capacities, causing a further re-
duction in possible signal voltage. Also,
the greater spacing of the elements in
standard tubes increases the ‘transit
time” of the electron flow in the tubes.
The result, at ultra-high frequencies, is
a phase shift which lowers the input im-
pedance of these tubes to but a few thou-
sand ohms. This abnormally low input
impedance, being also across the high-fre-
quency inductances, further reduces the
signal voltage build-up. The net result
is that when standard tubes and tuned
circuits are placed in operation on the
ultra-high, the resultant signal gain is far
lower than that possible with the same

tubes and circuits at the lower frequencies.

As the set noise generated by these same
stages remains at the same level regard-
less of frequency, a very poor signal-to-
noise ratio is obtained.

The second design consideration con-
cerns the image-frequency response. The
strength of the image frequencies is di-
rectly dependent upon the percentage dif-
ference between the i.f. frequency em-
ployed and the signal frequency. With
the use of the usual 465-kc. i.f. frequency
the image frequency is 930 kc. removed
from the signal frequency. With opera-
tion confined to the lower frequency
bands the signal circuits (r.f. and detector
stages) can discriminate effectively be-
tween the signal and image frequencies.
On the ultra-high-frequency bands, such

ALL-WAVE RADIO



as 2.5 or 5 meters, the degree of dis-
crimination of the signal circuits between
two frequencies removed by but 930 kc.
is too small to be of consequence.

The third point to be considered is the
degree of selectivity best suited for ultra-
high-frequency operation. As the ma-
jority of 10-meter stations are crystal-
controlled, a sharp i.f. section is per-
missible, even a crystal filter being useful
at times. On the other hand, the 2.5-
meter stations are usually of the self-
excited “frequency modulated” type, call-
ing for a very broad i.f. frequency re-
sponse for most effective reception. As
both types of transmitters are in use on
5 meters it is a toss-up as to the selec-
tivity characteristics most useful on this
band. High selectivity will discriminate
against the self-excited transmitters,
favoring the crystal-controlled types. A
broad frequency characteristic will nullify
the effectiveness of the crystal stations.

COIL TABLE

Band L La L2
2,5m., 2turns 2 turns $4” 9 turns 53"
56” dia. dia, % turn dia, 3 turn
cathode tap. cathode tap
5.0m. 8turns 8 turns 3%” 8 turns 58"
584" dia. dia. 1% turn dia. 3 turn
cathode tap. cathode tap.
10 m. 12 turns 13 turns 34" 12 turns 34”
34" dia. dia. 2 turn dia, 3 turn

cathode tap cathode tap.

The fourth consideration is that of
“noise silencing.” Ignition noises from
automobiles are most disturbing on the
lower wavelengths, from 10 meters down.
Even on 20 meters such noises are not
of material consequence if a horizontal
doublet, with low-impedance feeders, is
used. On 2.5, 5 and 10 meters, however,
only the loudest stations may be received
through the auto ignition barrage. While
a noise silencer is, therefore, only a use-

ful adjunct to the low-frequency receiver,
it becomes a vital necessity to the ultra-
high-frequency receiver.

The U.H.F. Circuits

The above four particulars have been
taken into consideration in the design of
this receiver in such a manner that its
effectiveness in reception on 2.5, 5 and
10 meters is as great as the average ham
receiver on the 20, 40 and 80 meter
bands, respectively.

Three acorn type tubes solve the high-
frequency tube problem. The 956 remote
cutoff type is used in the r.f. stage, the 954
sharp cutoff type in the detector and a 955
triode for the high-frequency oscillator.

The tuning condensers are of the
midget low-capacity type, having a mini-
mum capacity of 4.5 mmfd and a maxi-
mum of 20 mmifd. No coil forms are
used at all, the coils being air-wound.
Plug and jack strips render these air-

ALADDIN

2—(Iyp)e A3500 interstage i.f. transformers (T,
I—type A3502 diode i.f. transformer (T2)

1—type C3550 b.f.o. transformer (T3)

AMERICAN RADIO HARDWARE

3—type 1004 3-plug jack strips
9-—type 1002 3-plug strips
6—octal wafer sockets
1—4.prong wafer socket

CORNELL-DUBILIER

3--shaft couplings
3—grid clips (metal tube size)

PAR-METAL

1—type S£C-128 cabinet (gray finish special or-

er

1—type 3679 aluminum
special order)

1—type 15211 heavy duty cadmium plated chas-
sis

RCA
1—type 956 tube

rack panel (gray finish

1-— 50,000-0hin potentiometer (RS5)
1—500,000-ohm potentiometer (R25)
1—-10,000-ohm potentiometer (R28)
1-—25,000-ohm potentiometer (R30)
1- 1000 ohm potentlometer (R32)
1- —t)pe 330 panel light

1—type 762 switch (SW)

1—type 763 switch (SW1)

IRC

Yo-watt carbon
2—500 ohms (R, R34)
R4 R11,

. . 4 6—50 ohms (R1 R16, R19, R3R)
3—type 31.-5S1 .01 mfd. mica (Cl1, C2, C5) I—type 954 tube = " (R2 1 R
4—type SW-5T1 .0001 mfd. mica (C6, C7, C18, 1—type 955 tube TR0 obms (RE, Re'Riz R17," K35, Ras,
C19) 2—type 6K7 tubes 1—1500 ohms (R3)
3—type DT-4S1 .01 mfd. paper (C10, C14, C20)  1-—type 6H6 tube 130,000 ohms (R7)
10—type DT-4P1 .1 mid. paper (C9. C11, C12, l—type 6C5 tube 32,000 ohms (RS, R13, R18)
€13, CI5, C16, C17, C21, C24, C26) 1-—type 6F6 tube 3—-250,000 ohms (R9, R14, R24)
1—type ED-3250 25 mfd. 50v. electrolytic (C22)  1—type 6]7 tube 2350 ohms (R10, R15)
2-—type ED-3050 5 mfd. 50v. electrotytic (C23, 1—3 megohms (R20)
C25) RME 1—1 megohm (R21)
HAMMARLUND 1—Volume-level indicator } - 'gs%eglfhx;"s (&?2232))
- ohms
3—type MC-20-S tuning condensers (C, C4, C8) 1—500,000 ohms (R26)
1—type MEX mica trimmer (C3) e e | 1—1000 ohms (R33)
3—type S-900 acorn sockets 1—-type T-68506 output transformer l—watt carbon
1--50,000 ohms (R31)
NATIONAL ) i YAXLEY 10 watt wire-wound
1-—type PWQ drive unit 2—type A-1 jacks (J, J1) 2--500 ohms (R27, R29)
. SEE TEXT 6H6 c24. PHONES SPEAKER;T
., \, — —
: {
fca 'L ': iE
- T =
B3 1 i
R4
cio
C5 R9 {
} 1
Jucst
x X RS 1
ce = ‘&’é T a
bl B 55 | R
Wm AVC R25 R26 R27 v
5
T
L 6J7
LAl aar—annaan -
R30 R34 T
SOCKET“
R32 |
MV ?
M 2 J | a4—|-AVC ON-BFO OFF -METER ON
LA N - <—AVC OF F - BFO OFF-METER OFF 6-
R33 R34 { ﬁ«t-Avc “ “BFOON- o
R35

Complete schematic diagram of the 3-Band U.H.F. Superhet, using acorn tubes in the r.f. circuits. Parts values are given above.
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Under-chassis view of the U.H.F. superheterodyne showing location of parts.

wound coils plug-in for band chang-
ing. The insulation of these strips is
Mpyecalex. This combination of air-wound
coils mounted on Mycalex strips intro-
duces the least possible losses for a plug-
in type of coil. The three tuning con-
densers are mounted on inter-stage haffles
in an “upsidedown” position. Each jack
strip has an extra hole drilled in it. A
bolt down through this hole screws into
the mounting foot of the tuning con-
denser, with a metal spacer to hold the
strip a half-inch above the condenser.
This construction provides the shortest
possible tank leads. The top view photo-
graph shows the exact position of each
coil,

The interstage baffle plates also mount
the acorn tube sockets, in the positions
shown. A departure from normal practice
is made in the case of the r.f. and detec-
tor tubes. It is customary to plug these
tubes into their sockets so that the long
(plate) end projects from the side of the
sockets bearing the mounting prongs. In
this case, however, it was found advan-
tageous to let the short (grid) ends of
the tubes project from the prong side.
This made it possible to place the sockets
on the same sides of the bafles as the
tank circuits. In doing this, remember
that the screen-grid and suppressor-grid
terminals on these two sockets reverse
when the tubes are reversed. The r.f.
and detector sockets are mounted with
their cathode pins nearest the panel, while
the oscillator socket has its cathode pin
pointing downward.

With the tubes, tuning condensers and
coils mounted in the positions detailed
above, the various tank and other r.i.
leads will be as short as it is possible to
get them with the particular components
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used. In wiring-in the bypass condensers
on the r.f. and detector stages the top
mounting screws on the two tube sockets
should be used as the common ground
points for their respective stages. Re-
member that a fraction of an inch of wire
possesses appreciable inductance at 2.5
meters, so wire accordingly. Every frac-
tion of an inch saved in wire length in
these stages is therefore important.

I'lexible couplings connect each tuning
condenser to the main PWQO drive unit.
All tuning condensers are faced with
their mounting bushings toward the
meter. The “ground” ends of all coils
also face the meter. Various other com-
binations were employed in developing
the receiver, the coils at one time being
mounted from the baffles directly, at right
angles to their present positions. Ex-
periment showed the present layout to be
most effective.

Various methods of coupling to the r.f.
coil from the antenna are possible, de-
pending upon the antenna. Two binding
posts are mounted on a strip of Mycalex.
One goes to the ground end of the coil.
The other goes to the center jack on the
mounting strip. The r.f. coil can be
tapped at various turns until the best
match to the antenna is effected. Proper
coupling to the antenna is, in this way,
automatically taken care of by plugging
in the proper coil far the band used.

The LF. Circuits

The second and third design considera-
tions of image frequency response and
selectivity, respectively, must be con-
sidered together, as the high if. fre-
quency necessary for satisfactory image
suppression also reduces the degree of se-
lectivity of the i.f. stages. This is because

the selectivity characteristics ot a given i.f.
stage, or stages, reduces proportionately
as the i.f. frequency is increased. A prac-
tical compromise for both image sup-
pression and selectivity in this particular
receiver is reached by using two iron-
core i.f. stages operating at a frequency
slightly higher than 4000 ke. A set of
iron-core transformers with a tuning
range of 3000 kc. to 5500 ke. are used.
T'he bandwidth of these stages can be in-
creased by increasing the i.f. frequency,
and vice-versa. The coupling between the
primary and secondary of these trans-
formers is also adjustable, further in-
creasing the available selectivity adjust-
ment. The best adjustment for this re-
ceiver was found with the coupling ad-
justments left at the original factory
settings and the i.f. frequency set at 4200
kc. The overall gain of the two iron-
core stages with these adjustments was
found to be comparable to that ob-
tained from two stages of air-core i.f.
stages operating at 465 kc.

The first i.f. transformer, T, is located
directly behind the 954 detector tube, the
first i.f. tube behind that and the second
i.f. transformer, T1, at the rear of the
chassis. The physical line-up of the i.f.
components then “turns a corner” and
runs progressively over to the rear corner
of the chassis in the same order as shown
on the diagram.

Noise Silencer

The fourth consideration in the design
of the receiver, that of noise silencing, is
handled by the 6H6 tube, in addition to
the functions of detection and generation
of an a.v.c. voltage. The circuit is that
of the “noise damper” which was de-
scribed in detail in previous issues of
ALL-WAvE Rapio. The left-hand diode
section of the 6H6 is used for both detec-
tion and a.v.c. The audio component of
the signal is fed through C20 to the grid
of the first audio stage, while the a.v.c.
voltage is fed to the grids of the two
6K7s in the i.f. stages through R20. The
right-hand section of the 6H6 is con-
nected in reverse across the audio section
of this tube. With the arm of the noise-
silencing potentiometer, R28, set at its
left or ground end, a stage of balance
exists and no audio voltage is generated.
As the arm of R28 is advanced a poten-
tial difference is introduced between the
two sections of the 6H6 equal to the vol-
tage drop between the arm and ground
end of R28. All signal and noise vol-
tages applied to the 6H6 which are below
this value of potential difference will pass
on to the audio stages. All voltages
above this value will again “balance out”
and cause no audio signal. The noise
silencer control, R28, is adjusted so that
the negative voltage applied to the noise
diode plate is just above the voltage of
the signal being received. The signal

(Continued on page 99)
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THREE VIEWS OF THE 5-METER SUPER-REGENERATIVE RECEIVER WITH ACORN DETECTOR TUBE.

ACO;\'II’ANION re-
ceiver for the ultra-high-frequency a.c.-
d.c. transmitter described last month,
matching it in appearance and dimen-
sions, is simple to build. Together, the
two units constitute a complete 5-meter
amateur station, suitable either for
casual contacts in the band, or as one
terminal of a two-way channel.

The receiver, in common with the
transmitter, needs only an external power
source of 6 volts d.c. A 45-volt B bat-
tery enclosed within the receiver supplies
plate voltage—space being provided for
a battery of suflicient size to give eco-
nomical, long-lived service. Should the
transmitter be powered by an a.c. pack,
the 6-volt leads owt of the receiver may
connect to the transmitter filament
source.

The Circuit

Extended experiments with many types
of tubes, detectors, separate interruption
oscillators, and so on, finally came back
to the circuit shown. It embodies a maxi-
mum of simplicity and dependability, of
sensitivity and signal output.

The 955 acorn tube acts as a super-
regenerative detector, with self-quench-
ing. The variable resistor, R4, controls
the degree of quenching. The 955 cathode
should be tapped up into the coil, L1,
enough so that the detector quenches
with R4 advanced one-third to one-half.
This will be about 14 turn up, as noted
on the legend.

The tuning dial, the control knob on
R4, and the s.p.s.t. toggle switch, for
the filament circuit, make up the con-
trols on the panel. For connection of the
headphones the twin tip jack, JJ, mounts
in the lower left corner. Under a tip-
jack mounting-screw head a small wire
hook should be fastened, on which to tie
the end of the phone cord; otherwise, a
phone tip too easily may jerk out and
short across the B battery.

The Antenna

The length of the antenna, if greater
than three feet or so, has an appreciable
effect on the signal pickup. A long an-

(Continued on page 111)
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A NEW VOICE
FOR “PITC"-

Prtca

By LEW BELLEM e WIBES
Chiet Engineer, Coto-Coil Co., Inc.

PITCAIRN — that tiny
island in the South Seas—is steeped in an
atmosphere of romanticism and adven-
ture. It was here, in 1790, that the small
band of mutineers from His Mlajesty’s
Ship Bounty sought refuge from the ire
of the British Crown. Edward Young,
a midshipman on the Bounty was one of
the nine Englishmen who sailed away
from Tahiti in 1789 and eventually
settled on Pitcairn Island.

Andrew Young ...

One hundred and twenty years later
found one Andrew Young, a direct de-
scendent of the colorful midshipman, liv-
ing on the same island where most things

[SLANT

remain much the same as they were when
the men from the Bounty first set foot
on the rockbound shores.

Last year Alan Eurich, WS8IGQ,
then radio operator aboard the Schooner
Yankee, visited Pitcairn and met An-
drew Young. He was shown what few
people have seen—the island radio sta-
tion, PITC.

Unversed in the mysteries of radio, and
having only the crudest equipment on
hand, Andrew Young had still managed
to contrive a radio transmitter and re-
ceiver with which he was able to con-
tact the few ships that occasionally passed
his remote island community. In An-

Source of primary power—the windcharger, the two 6.volt storage batteries and the

dynamotors for providing the high voltages.

Also shown is a small test set for trouble

shooting.
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drew Young, Eurich recognized the true
amateur Spirit.

Eurich’s story of Andrew Young and
hi. pitiful “PITC” was responsible for
the plan to assist the natives of Pitcairn
that they might in the future have ade-
quate and foolproof communication facili-
ties at their disposal. The idea was en-
thusiasticaliy received by all manufac-
turers who were contacted, and without
exception they agreed to donate the equip-
ment and components required for a com-
plete installation.

Carl Madsen, W1ZB, who had main-
tained contact with Eurich aboard the
Yankee throughout her world cruise,
apprised him of the project under way.
As a consequence W8IGQ was able to
provide a complete report on conditions
on the island and offer suggestions re-
garding the design and selection of saris-
factory eguipment. He stressed the im-
portance, for instance, of high-grade in-
sulation, since the salt air enveloping Pit-
cairn had demonstrated its bad effects on
usual forms of insulation. He also re-
ported that no source of primary power
was available.

The Plan Takes Shape

It was decided at the outser that
storage batteriess and a wind-driven
generator for charging purposes would
be the only practical source of power for
the operation of the transmitter and re-
ceiver. Storage batteries of large ca-
pacity were selected to take care of heavy
loads and at the same time provide suf-
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ficient reserve during periods of low wind
velocity. Since both transmitter and re-
ceiver would have to operate entirely
from this power source, dynamotors were
selected to provide plate power.

The next point considered was the
wavelengths on which the transmitter
should operate. Since communication with
passing ships was an essential, it was de-
cided to include means for tuning to 600
meters. The 20- and 40-meter amateur
bands were chosen for long-distance
work, and provisions were made for phone
work in these two bands. A receiver was
selected that covered all three of these
wavelengths and had sufficient sensitivity,
selectivity and bandspread to meet all
conditions that might be encountered.

In both the design and selection of the
equipment it was necessary to keep in
mind at all times that it be conservative
of battery drain, as well as simple and
foolproof as possible from the standpoint
of connecting and operating, since An-
drew Young has had no experience with
tube transmitters.

Power Source

A 12-volt battery system was chosen
to minimize IR drop in the feed lines.
This consisted of two Willard 6-volt,
300-ampere-hour batteries connected in
series. A Parris-Dunn 12-volt wind-
charger was obtainied to supply the bat-
tery charging current. This outfit pro-
vides an 8-ampere charging rate in a 20-
mile wind. There is a cut-out which dis-
connects the batteries when the wind
velocity falls below 6 miles per hour.
This prevents the batteries from dis-
charging through the line when the charg-
ing rate is too low. The windcharger is
mounted on a 12-foot steel tower which
will permit Young to get the 8-foot im-
peller well above ground and in favorable
wind stream. Since the storage batteries
will provide the desirable reserve power
for 8 to 10 hours’ operation in the event

of lulls in wind velocity, it should be
possible to operate both transmitter and
receiver in excess of 10 hours a day with-
out fear of power failure.

The Audio Channel

The transmitter consists of three sepa-
rate chassis mounted in a Par-Metal 36-
inch rack-and-panel cabinet, as shown in
the accompanying front and rear views.
The lower deck contains the speech am-
plifier and modulator, and a power dis-
tribution center for the 750-volt dyna-
motor and storage battery supply. The
circuit of this unit is shown in Fig. 1. A
Shure Model 70S crystal mike feeds a
6J7 tube resistance-coupled to a 6CS5
which in turn is transformer-coupled to
6CS5 push-pull drivers for the 6L6 modu-
lator tubes.

Obtaining maximum  performance
from these tubes was quite a problem
since they obtain their 450-volt plate sup-
ply from a bleeder network, and bias
from the cathode resistor. It was learned
that while poor voltage regulation was a
stumbling block to the securing of a satis-
factory level of a.f. output, the real
hinderance was a variation in bias. This
was minimized by returning the 6L6
grids to the negative battery lead and
using a lower value of cathode bias re-
sistor. This provided a fairly steady bias
of 25 volts even when over-driving the
amplifier.

Individual bleeder networks are pro-
vided in this unit, one for the a.f. channel
and the other for the r.f. oscillator. In
this manner voltage variations appearing
across the a.f. bleeder, R10-R12, on
modulation peaks cannot influence the
oscillator voltage.

A three-position selector switch of the
rotary type permits the choice of c.w. or
phone operation. In the off positon all
filaments in the transmitter are cold; in
the c.w. position only the oscillator and

Rear of transmitter cabinet, with door open.

showing the three chassis shown separately

below, and the microphone. The Ilower

chassis is the power distribution and audio
system,

final amplifier filaments are energized
and the high-voltage supply to the a.f.
bleeder is opened, thus reducing the load
on the dynamotor. In the phone posi-
tion the a.f. bleeder is connected to high
voltage and the oscillator keying termi-
nals are shorted, thus providing a con-
tinuous carrier.

The Crystal Oscillator

The central chassis carries the crystal-
controlled oscillator. The circuit is shown

From left to right; power and audio chassis, the final amplifier chassis and the crystal-controlled oscillator chassis.
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in Fig. 2. This employs an RCA-807
with cathode regeneration to provide ade-
quate drive on all bands for high-level
modulation. Three Bliley type VP4 crys-
tals are employed, one each for the 20,
40 and 600-meter bands.

The selection of any one crystal and
its associated tank inductor is taken care
of by means of the ganged Ohmite band
switches, SWI1-SW2. The 50-mmfd.
tank condenser, C5, is connected from the
plate of the 807 to ground so that it is in
circuit on all three bands irrespective of
the band-switch setting. On 600 meters,
however, a 150-mmfd. condenser, C6,
equipped with a locking device, is shunted
across the tank coil, being automatically
picked up by the band switch. The 50-
mmfd. condenser is brought out to a
front-of-panel control for tuning on 20
and 40 meters, and provides sufficient
capacity to induce resonance on 600
meters at which wavelength it parallels
the 150-mmfd. condenser.

The Final Stage

The uppermost chassis in the trans-
mitter cabinet accommodates the final
amplifier stage. The circuit is shown in
Fig. 3. An Amperex ZB-120 was chosen
because of its very high mu and conse-
quent low bias and driving requirements.
It will be noted from this diagram that
the 600-meter circuit is capacity loaded in
the same manner as the identical circuit
in the crystal oscillator.

Provision was made in the 20- and 40-
meter bands for individual doublet an-
tennas. DBoth tanks have internal vari-
able link coils terminating in Alsimag 196
bushings arranged along the top of the
transmitter cabinet. Two half-wave
doublets cut to proper length for each
band, with 75-foot lengths of Bassett
concentric cable permanently attached,
are included ready for connection to their
respective terminals. The 600-meter out-
put is designed to feed a Marconi antenna
by means of a shunt-tuned antenna pick-

up coil, L4, coupling between this coil
and L3 being varied by loosening two
wing nuts and sliding the antenna coil
mounting. A Triplett Model 341 r.f.
meter on the upper panel indicates an-
tenna resonance, the external thermo-
couple being located in the antenna lead
at the rear of the chassis.

All essential circuits are wired to the
upper panel which carries the five Trip-
lett meters. They indicate the 807 plate
current, filament voltage, antenna current
on the 600-meter band, the ZB-120 fila-
ment voltage and plate current. The fila-
ment voltage for the 807 and ZB-120 is
controlled by the rheostats, R15-R16,
located on the power chassis, a red line on
each voltmeter scale indicating the proper
operating voltage. No series resistance
was required in conjunction with the 6.3-
volt a.f. tubes since they are paired up
and wired in series-parallel across the 12-
volt battery supply. This reduces bat-
tery drain. The 2-inch meter on the bot-
tom panel indicates the total current con-

AEROVOX

C1—0.1 mifd, paper

C2—10 mfd,, 50 v, electrolytic
C3—4 mfd., 450 v, electrolytic
C4—4 mfd., 450 v. electrolytic
C5—10 mfd., 50 v. electrolytic
C6—10 mfd., 50 v. electrolytic
C7—25 mfd,, 250 v. electrolytic
C8—8.8 mfd., 450 v. electrolytic
C9—4 mfd., 600 v. oil filled
C10—2 mfd., 2000 v. oil filled
C11—25 mfd., 250 v. electrolytic

IRC

RI1—2 megs, 1 watt

R2—3,000 ohms, 1 watt
R3—100,000 ohms, 1 watt
R4—300,000 ohms, 1 watt
R5—20,000 ohms, | watt
R6—500,000-ohm gain control
R7—2000 ohms, 1 watt
R8—1000 ohms, 1 watt

KENYON
T1—Type TS58 transformer
T2—Type T255 transformer
T3-—Type T459 transformer
OHMITE

R9—200 ohms, 20 watts

R10—30,000 ohms, 200 watts
R11—30,000 ohms, 200 watts
R12—2500 ohms, 200 watts

R13—10,000 ohms, 200 watts
R14—25 ohms, 10 watts
R15—Model H rheostat,
R16—DModel J rheostat,

PAR-METAL
1—15213 chassis
1—3604 pancl
RCA

1—type 6]7 tube
3—type 6CS5 tubes
2—type 6L6 tubes

2 ohms, 25
2 ohms, 30

watts
watts

6J7 !

A.,...
WY
&

~
POWER DISTRIBUTION AND AUDIO CHASSIS
6C5 6CS5's

6L6’'s
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Fig. 1. Schematic diagram of the power distribution and audio chassis. Note manner in which bias is obtained for the 6L6 modulators.
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Fig. 2. Schematic diagram of the crystal-controlled oscillator.

Note band-switching

system for the three frequencies.

AEROVOX

C1—250 mmfd., 1000 v. mica
C2—25 mifd., 600 v. paper
C3—25 mid., 600 v. paper
('4—.01 mid., 1250 v. mica
C9-—.25 mfd., 600 v. paper

BLILEY

X1-—-Type VP4 crystal, 20 meters
X2—Type VP4 crystal, 40 meters
X3—Type VP4 crystal, 600 meters
CARDWELL

C5—Type MT50GS variable, 50 mmfd.
C6—Type MT150GS variable, 150 mmfd.

7—8 ‘mmid. midget padder (feedbpck)
C8—Type ZR25AS variable (cou{plmg) 25 mmid.
C10—TIeedback condenser, 2 mmid.

COTO

1.1-—20-meter inductor

L2—40-meter inductor
1.3—600-meter inductor
RFC1-—18 mh. r.f. choke
RFC2—2.5 mh. r.f. choke
RFC3—2.5 mh. r.f. choke
RFC4—2.5 mh. r.f. choke

OHMITE

R1—50.000 ohms, 20 watts
R2---750 ohms, 10 watts
R3-—10,000 chms, 20 watts
R4—5 ohms, 25 watts
SW1—Crystal selector switch
SW2—Inductor selector switch

PAR-METAL
1—15213 chassis
1—3604 panel
RCA

1—type 807 tube

e e

sumed by the modulator while also serv-
ing as a check on percentage of modula-
tion.
Outputs

With a total input of 250 ma. at 750

volts—the maximum output of the Pio-
neer dynamotor—this transmitter is
capable of a measured carrier output of
60 watts fully modulated. The filament-
heating current consumed when all tubes
are energized for phone operation is 4.1

amperes, while the dynamotor draws a
total of 28 amperes under these condi-
tions. Due to a saving of 100 ma. when
the modulator is cut for for c.w. opera-
tion, the output may be raised to 80
watts by tightening the link coupling to
the feeder.

In view of Eurich’s reports on island
conditions, every precaution was taken in
design, construction and choice of parts
to preclude the possibility of breakdown.
All resistors and fixed condensers were
chosen to operate well below their
ratings. Insulating materials were se-
lected with great care. Mounting post
insulators, bushings, terminals and induc-
tor mountings are all made of Alsimag
196. The Cardwell variable condensers
have Mycalex supports. Power circuits
are carried to each successive deck by
means of plugs and sockets, allowing each
chassis to be pulled for repairs or check-
up. All of the flexible wiring and cables
have a specially treated, lacquer-coated
wire since ordinary fabric-covered wire
is often a source of trouble when exposed
to moisture. Spare parts have been in-
cluded to take care of any possible break-
down of the equipment.

The Receiver

As the Sargent model 11-MI re-
ceiver aboard the Yankee had proved
highly satisfactory under adverse cli-
matic conditions, a similar set was ob-
tained for PITC. The choice was fur-
ther justified by the fact that Andrew
Young had the opportunity of operating
the receiver during the Yankee’s stay at
Pitcairn.  Accordingly, the model 11-
MEFE battery-operated receiver, cover-
ing all frequencies from 30 mc. to 100 ke.
was procured. This receiver, with a
total of four tubes, has a stage of r.f.
and adequate bandspread for all com-

(Continued on page 98)

Fig. 3. Schematic diagram of the final amp-
lifier using a ZB-120. Connections for three
separale antennas are provided.

AEROVOX

C5—500 mmfd.,, 2500 v. mica
C6—.01 mfd., 1250 v. mica

AMPEREX
1—type ZB-120 tube

CARDWELL

C1—Type XG50KD split stator, 50 mmfd.
C2—Type XI’325KD split stator, 325 mmfd.
C3—Type XT440PS single section, 440 mmfd.
C4—Type NA14NS neutralizing, 5-14 mmfd.

COTO

I1.1—Type 20BTVL tank inductor
I.2—Type 40BTVL tank inductor
1.3—Special tank inductor, 600 meters
I.4—Special antenna inductor, 600 meters
RFC1—Type CI12 r.f. choke, 2.2 mh,
RFC2—18 mh, r.f. choke

RFC3—Type CIl11 r.f. choke, 2.5 mh,

OHMITE

R1—2500 ohms, 20 watts
SWil—1Inductor bandswitch
SW2—Inductor bandswitch

PAR-METAL

1--15213 chassis

1-—3606 panel

1—MP-.53 meter panel

1—S8C3513 cabinet (for entire transmitter)
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By ]. B. L. HINDS

IF you are ever in Bos-
ton, Massachusetts, and you are a fol-
lower of globe or mercator maps of the
world in connection with your travels in
DX, you should not miss the opportunity
to step inside the new Christian Science
Publishing House and pass into the
Mapparium—*a place for the map”.

A sphere, 30 feet in diameter, the
framework of which is bronze, is so
constructed as to form 10-degree latitud-
inal and longtudinal divisions, within
which are fixed sections of glass painted
on the concave side which represent ex-
actly the whole surface of the earth as
it appears in its true spherical shape on
the outside of the great ball which we
know as the earth. The topography of
of the surface is not represented.
Through this translucent sphere there
extends a glass platform or runway
which permits visitors to pass through
the spherical room and gaze about at a
world from pole to pole which is a true
projection of the world’s outer face.

There are three openings into the globe,
an entrance from the main stair hall, an-
other from the reception room, and a
window aperture from the main lobby.
The entrances from hall and reception
room are connected by a glass bridge, the
framework of which is made of alumi-
num and stainless steel, the floor and sides
being of structural glass from 1 to 114
inches thick. Ventilation is arranged by
a current of air which comes in under
the bridge and is drawn out at the north

THE BOSTON “MAPPARIUM” ... TAQ—TURKEY ... SIX MEXICANS DELETED . .. CO'S
ZRJ-ZRK-ZRH . . . NEW W8XK ... SPW-SPD QRM ... PRA8 BACK ... NOVA SCOTIAN

New Stations

Non-Authenticated Stations

Ke. Meters Call Location Frequency Call Location
9323 .50 RH Roberts Heights, South 17760 PZF Dutch Guiana (Jan.)
Africa 15650 JFZ Japan (Oct.)
9110 3293 COCA Havana, Cuba 15290 VUD4 India (Feb.)
7010 4280 XEME Merida, Mexico 15195 TAQ Turkey (Feb.)
6010 49.92 CJCX Sydney, N.S., Canada 15170 — Peru (Feb.)
6010 49,92 PRAS Pernambuco, Brazil 15160 VUE3 [ndia (Feb.)
4820 62.25 HJ7ABB Bucaramanga, Colombia 14010 VK5DI Australia (Oct.)
L
ion Cha 0 uba (Jan.
Station Changes 9625 JFO Japan (Dec.)
New New Old Old 9575 VUD2 India (Feb.)
Frequency Call Call Frequency 9565 HP5S Panama (May)
9930 COBC 9350
9833 - COCM 9840 7600 HC1RJ Ecuador (May)
9606 ZRK ZTJ 9606 7200 HClA]J Ecuador (May)
9580 VLR VK3LR 9580 7100 S Mexico (Jan.)
9495 —_— HJ1ABE 4860 6600 HIsH Dom. Rep. (May)
2?%3 e g?gg 2?;3 6465 YV3RD Venezuela (Feb.)
— . 6128 OAX7A  Peru (May)
6028 — HJ4ABP 4880 6120 HPSZ Panama (June)
6085 VUE India (Feb.)
g
Stations Deleted 6050 XEKM Mexico (Nov.)
Ke. Meters Call Reason 6000 OAX5A Peru (May)
12300 24.39 CB615 Not in service 5835 YVS5RR Venezuela (Nov.)
pole. Clocks placed about on the equa- from all corners of the earth, passed

torial line, where meridians mark the
changes of time zones, make it possible
to know the time at any moment in any
section of the world. The illumination
consists of about 300 electric lights
placed outside the sphere. Their effect,
in addition to flooding the interior of
the sphere with a colorful glow, is to
give the sense of three dimensions. The
land masses stand out, the mountains
have height, the waters have depth.

During the first four or five months
after its opening some 50,000 visitors,

UN ANGULO DEL ESTUDIO

ESTACIONES CMGF 1120 K. COGF 1800 K. 25.42
‘ ECOS D