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2900-A South Michigan Blvd.,
Chicago, Ill., U.S.A.

Please send me iull details on the
custom-built MASTERPIECE V.
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1937 PROPS FOR THE AMATEUR
- PRESENT AND FUTURE -

TWO HUNDRED METERS AND DOWN
The Story of Amateur Radio by CLINTON B. DeSOTO

A detailed, concise presentation in full book length of all the elements that
have served to develop the most unique institution of its kind in the history
of the world. A book of history but not a history-book. TWO HUNDRED
METERS AND DOWN: The Story of Amateur Radio tells in spirited, dramatic
fashion the entire chain of significant events in the development of the art.

Part | — From the dawn of the art to the time of the World War. Part Il
Spark to C.W.; the progress and recognition accorded to amateur radio.
Part 11l — From the first transoceanic communication through development
of the short waves. Readjustment and regulation of amateur radio. Its part
in expeditions and emergencies. Concluding with an evaluation of the
arguments for the future of amateur radio.

Most of today’'s amateurs have no more than fragmentary knowledge of
the beginnings of their art. This book is an invaluable record that every
amateur should own, to learn thereby the fascinating tale of earlier days. "™ $100 Postpaid

Approximately 200 pages. 90000 words,

with durable imitation leather red paper

A.R.R.L. Amateur Radio MAP of the World

On a sheet of heavy map paper 30 x 40 inches Rand, McNally, world's premier map-makers,
have—to A.R.R.L. specifications—imprinted in six colors and black every single bit of map
information useful to the radio amateur.

The special modified equidistant azimuthal projection permits great circle distance
measurements in miles or kilometers accurate to better than 2% . Local time in all parts of
the world is shown, as well as Greenwich corrections. The official L A.R.U. WAC conti-
nental sub-divisions are given. Principal cities of the world are shown, including, in the
U. S., all district inspection offices and examining points.

Perhaps most useful of all is—for the first time—a standard list of countries of the
world, arranged on a basis of geographical and political divisions—clearly shown by color
breakdown and the detailed reference index. There are 230 countries shown, 180 prefixes
(the prefixes in large open red lettering that you can't miss.) More than that, all known
national districts and other sub-divisions are shown.

Entirely new in conception and design, large enough to be useful, complete in every
detail—here is the map radio amateurs have been waiting for these many years. Make a
place for it on your wall now—it'll be the most interesting object in the shack.

JUST OUT! i

B;ISXMEOA THE RADIO ~

NEW 1937 HANDBOOK  AMATEUR'S LICENSE

RADIO MANUAL
TEUR LICENSE e St
MANUAL O e

LATEST EDITION LATEST EDITION
25 CENTS P?c:s :eo: 25 CENTS 523
POSTPAID $1.00 lllustrations EOSIHERNID SSSSa— =
Features equipment which, although simple l:ostsm: Elfelv;j\zve A necessity for the beginner—equally indis-

in construction, conforms in every detail to
present practices. The apparatus is of a
thoroughly practical type capable of giving
long and satisfactory service—while at the
same time it can be built at a minimum of
expense. The design is such that a high
degree of flexibility is secured, making the
various units fit into the more elaborate sta-
tion layouts which inevitably result as the
amateur progresses. Complete operating in-
structions and references to sources of de-
tailed information on licensing procedure are
given, as well as a highly absorbing narrative
account of just what amateur radio is and
does.

Presents a complete treatment of every
phase of modern amateur radio from ele-
mentary theory through advanced practical
application, emphasizing the proven methods
and ideas—new developments in noise sil-
encers for short-wave receivers—transmitter
planning, construction and adjustment—an-
tennas, ultra-high frequencies, tables, charts,
etc.

pensable for the already licensed amateur.
Coing after your first ham ‘ticket”? You
need the manual for its instructions on
where to apply, how to go about it in the
right way—and, most important of ail, for
the nearly 200 typical license exam ques-
tions and answers. Already got a license?
The manual is still necessary—for its dope
on renewal and modification procedure, the
Class A exam (with questions and answers),
portable procedure, etc.

All the dope on every phase of amateur
licensing procedure, and, of course, the com-
plete text of the new regulations and per-
tinent extracts from the basic radio law.

ENCLOSE CHECK, MONEY ORDER. OR STAMPS WITH ORDER AND MAIL TO
BOOK DEPT., Manson Publications Corp., 16 East 43 St., New York, N. Y.

JANUARY, 1937
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Reg. U. S. Pat. Of.

VOLUME 3 ¢« NUMBER 1

Copyright 1936 by
MANSON PUBLICATIONS CORP.,
16 East 43rd St.,, New York, N. Y.

h 4

GENERAL

PusLISHED MONTHLY by the Manson Pub-
lications Corporation, 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 Strouds-
burg, Pa., August 27, 1936. M. L. Muhle-
man, President and Secretary; Edwin W.
Lederman, Vice President and Treasurer.

SUBSCRIPTIONS

YEARLY SUBSCRIPTION rate: $2.50 in the
United States and Canada; $3.00 in for-
eign countries. Single copy price, 25
cents. Notice of change of address re-
quired two weeks prior to publication
date, or the 15th day of the month.
Notifications received after this date will
become effective with second issue.

ADVERTISING OFFICES

EASTERN ADVERTISING Manager, Sanford
L. Cahn, All-Wave Radio, 16 East 43rd
St., New York, N. Y.

Cuicaco OFrFIcE: Charles O. Stimpson,
608 So. Dearborn St., Chicago, Ill.
Detroir OrricE: Roy Buell, General Mo-
tors Building, Detroit, Mich.

CONTRIBUTIONS

MANuUsCrRIPTS ARE submitted at the au-
thor’s risk and cannot be returned unless
accompanied by postage. Notification of
the acceptance or rejection of a manu-
script is given within two weeks after
receipt.

2

Edited 6y M. L. Muhleman

CONTENTS - JANUARY - 1937

COVER

Adjusting the transmitter at W2CPA, owned and operated by Willard
Bohlen. )

FEATURES

Since 1927—by B. L. Ahman, Jr. ...........ouuuuie 9

The AWR Midget Cathode-Ray Oscillograph—by Chester E. Waizel 10

Low-Cost Two-Tube Receiver—by Willard Bohlen ................. 16
Supplementary Weather Broadcast List .......................... 18
The Batfling Baffle—by McMurdo Silver ......................... 26
A Low-Cost Phone and C. W. Transmitter—by Myron Morris. .. ... . 28
“Barb” and “Ernest”—Embryo Radio Hams ..................... 32
A Five-Meter “Transceptor“—by Frank Lester..................... 36
DEPARTMENTS

Editorial Quotes—by The Editor ........................ .. ... .. 4
Channel Echoes—by Zeh Bouck ........................ ... .. ... 19
Globe Girdling—by J. B. L. Hinds .................. ... ......... 20
Night-Owl Hoots—by Ray La Rocque ......................... ... 24
Queries ... 27
The Ham Bands—by George B. Hart ....................... ... .. 31
Backwash ........ ... . 35
Radio Proving Post: Silvertone Models 4465, 4485, 4565, 4585. . . . .. 88
Short-Wave Station List ...................... ... ... ... ... .. ... 40
On the Market ........ ... ... .. 47
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ACCLAIMED BY AMATEURS EVERYWHERE

OTHER HALLICRAFTERS
COMMUNICATION RECEIVERS

The Ultra Sky Rider

A new and unique approach to high-frequency reception—
the finest Hallicrafters receiver built. Experts marvel at
its sensitivity and amazing performance. It is the perfect
receiver for the Ultra-High-Frequency operator. Tunes 3.76
to 53 Meters in 4 Bands.

The Sky Rider Commercial

An ll-tube Superheterodyne especially fitted for commer-
cial service, that tunes from 30 to 3000 meters and can be
used for practically all long-wave reception, as well as short

wave dewn to the 3l-meter short-wave broadcast band.
With the Ultra Sky Rider it provides complete reception of
the radio spectrum.

The Sky Chief

This new 7-tube Superheterodyne is designed with all the
latest features usually found only on much higher priced
sets. Tunes from 17.6 M.C. to 540 K.C. and is equipped
with all the features and controls so desirable to ecritical
operators.

The Sky Buddy

A real 5-tube Hallicrafters engineered communication re-
ceiver at an astonishingly low price, with amazing per-

® The new Super Sky Rider has created a wave of enthusiasm that’s
sweeping the entire amateur radio world. Everywhere amateurs who have
this

voicing their universal approval.

seen and operated sensational new communications receiver are

There's a reason. The 1937 Super Sky Rider is revolutionary in its
splendid performance. Amazing new sensitivity, selectivity that opens up
50% more clear channels than ordinary communications receivers, plus
a dozen other exclusive features, make the Super Sky Rider the out-
standing receiver of its type.

Its true selectivity (total band width 12 K.C. ar 1000
as compared with 20 K.C. in many communications receivers) make this

times down

the ideal 1eceiver for the amateur or short-wave listener who wants to
get through the crowded radio bands of today.

Tuning is easier with the big 5-Band 338° Direct Calibrated Micro-
Vernier Tuning Dial and Electrical Band Spread, no charts or tables are
required.

And that isn’t all.

standing new receiver that it must be seen and operated to be fully

There are so many exclusive features in this out-
appreciated. Make it your business to stop at your dealers today. See

this greatest of short-wave receivers. It’s now available on easy time

payments at your jobbers!

® |l Tubes, 10 of them ® 338 Degrees main tun- @ Single signal crystal
metal, ing dial. action.
® 40 M.C. to 535 K.C. @ Electro - mechanical @ 456 K.C. iron core
in 5 bands. band spread. II.Ft._ ‘ftor improved se-
ectivity.

@ Measurements made at

formance characteristics, that compare favorably with those . tFOI:Id strength indica- I.R.E. standard fre- @ Direct calibration tun-
of many higher priced receivers. A splendid receiver for the . quency, 1000 K.C. Itng—No charts or
!)cginner in amateur radio. Tunes from 16.5 to 544 K.C. @ !mproved 10  meter ® 14 Watts undistorted CULE

in 3 Bands. : performance. output. @ Ceramic insulation.

the hallicralters inc.

2605 INDIANA AVENUE CHICAGO, U.S A.

CABLE ADDRESS “HALLICRAFT G
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KENYON AMATEUR TRANSMITTER AND PUBLIC ADDRESS COMPONENTS

Kenyon engineers have designed this complete line of audio and power transformers and reactors to make possible a
popular priced line particularly suited for amateur transmitter gnd gubhc .address use.

Refinements in design and controlled production result in units which are unapproac
price range. ) ) , )

Each unit is housed in a metal case finished in a durable black eggshell enamel presenting a p}i'ealsdmg appearance to
suit exacting commercial requirements. This case also acts as an e]ectrostatlcdand ilect_romag;)r;itellcss reld.

Universal mounting facilities permit all units to be top or bottom mounted to chassis or . . .

With the exception of the high voltage units which are provided with glazed ceramic insulators all units are provided
with sturdy solder lug terminals.

hable for quality in material of this

T LINE DIMENSIONS

Mounting Dimensions Overall Dimensions

Case ML MW. Length Width Height

1A ... 2 1/32 19/16 2 7/16 2 274

7 2144 113/16 234 23% 3 3/16
3A Lo 27/1¢ 115/16 3 1/16 2 9/16 334

4A L 37%% 27/16 4% 3 3%

SA 45/16 3 3/16 5 3% 5

6 414 4 5/16 5 514 5

TN 5% 4 5/16 6 5/16 5 3/16 63%

8A 534 4 13/16 6 9/16 5 11/16 7%

9N 6 15/16 53 7% 654 7 3/16
10A ... 854 7 11/32 914 84 1054
Type LlSt
No. INPUT TRANSFORMERS Case  Price
T-1 Single or double hutton microphone to one grid. Input—400-300-200-100-50 ohms. Hum bucking type 1A $4.00
T-2 Multiple line to one grid. Input—>500-333-250-200-125-50 ohms. Hum bucking type ................ 1A 4.00
T-3 Multiple line to P. P. grids. Input—>500-333-250-200-125-50 ohms. Hum bucking type ............ 1A 4.00
T-4 Detector plate, high impedance pickup; or double button microphone to single grid ................ 2A 5.00

LINE TRANSFORMERS
T-25 Line to line matching transformer. Secondary—500-200-50 olims) .. ....ovnrn e 2A 5.00
Primary—>500-200-50 ohms
T-27 500 or 200 ohms to 15-8-4 ohms—T.evel 15 WatlS.....oonrr v 3A 5.00
T-28 500 or 200 ohms to 15-8-4 ohms—Level 30 watts........................... ... 00 . ... .° 4A 6.00
T-29 500 or 200 ohms to 15-8-4 ohmis—TLevel 60 WattS. .. .....ooouror oo S5A 9.00
CLASS “A” INPUT TRANSFORMERS

T-51 Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to single Class A Grid, Ratio 1:4.... 1A 3.50
T-52 Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) ete. to P. P. Class A Grid. Ratio 1:4... 1A 3.50
T-53 Detector plate or single button microphone to single grid. .. ....ureure 1A 3.50

For portable applications use opea type KA114M. List Price $2.25
T-54 P. P. Class A plates 56, 76, 6C5, 77 (triode) 6C6 (triode) ete. to P. P. Class A Grids. Ratio 1:1.8

(total pri. t0 total SEC.) ... it N 4.50
T-55 Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to single Class A Grid. Ratio 1:3.... 2A 4.50
T-56 Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to P. P. Class A Grids. Ratio 1:2

(total pri. to total SeC). ..o i 2A 4.00
T-57 Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to single Class A Grid. (Ratio 1:2.)

Hmm DO g By D it ittt ettt ettt et e e e e et e e e R T 2A 5.00
T-58 Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to P. P. Class A Grids. Ratio 1:2

(total pri. to total sec.). Hum bucking type...... ..ot 24 5.00

CLASS “AB” AND “B” INPUT TRANSFORMERS

T-251  Single 53, 6A6, 56, 6C5, etc. to P. P. 53, 6A6, etc. (Single 53, 6A6, etc. in P. P.) .. .ncsvsrrmnnssis  2A 4.50
T-252  Single, 30, 49, 89 to P. P. 19, 30, or 40’ oo 1A 3.50
For portable applications use open type KR 19. List Price $1.50
T-253  Single 46 or 59 to P. P. 46’s or 59’s, 6F6's, etc. ..o oo ... R 2A 4.50
T-254  Single 45, 6F6, 2A5, 42 etc. to P. P. 6F6’s, 45’s, 42's, 2A5’s, etc. .................... ..l 24 4.50
T-255 P.P. 56,76, 6C5, 53, 6A6, 6N7 to P. P. 61.6's .......cooiiiniiiaaniaa 2A 4,50
T-256  P. P. 56,76, 6C5, to P. P. 45’s, 2A3's, 6F6'S, €1C. .. ..vuiiiviiiiii e 2A 4.50
T-257 P. P.45s to P. P. Parallel 40's ................ o oo 2ZA 4.50
T-258  P. P. 45 to P. P800S ... ..ottt e 3A 5.00
T-259 D P.2A3's to P. P. 203A’S, 838'S €fC. .. ... uiut ittt 44 6.00
T-260 P. P. parallel 2A3's to P. P. H.D. 203A’s, P. P. Parallel 838's etc. ............... .. .0/ 44 8.00
T-271  P. P. 45's, 2A3’s, 6F6’s (triode) to P. P. Class ABy 6L6's .................o.o.. . . 000 3A 5.00

CLASS “A” OUT TRANSFORMERS
T-101  Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to 500 or 200 ohms

T-102  P. P. Class A Plates 56, 76, 6C5, 77 (triode) ete. to 500 or 200 ohms ............. .00 Ili o
T-103  P. P. 45's, or 43's to 500-200 or 15-8-4 ohms .............. ... ...l L. 2A 5.00
T-104  Single 2A5, 6F6, 89, 47 ctc. to 500-200 or 15-8-4 ohms. ... ... [ . [l 1[I SR 250
T-105  P. P. 2AS, 6F6, 89, 47 ctc. to 500-200 or 15-8-4 ohms....... ... 0 0 11011 2A 5.00
T-106  P. P. 6B5, 2B6, to 500-200 or 15-8-4 ohms............................L.L Ll 3A 5.50
6 MENTION ALL-WAVE RADIO P e
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Type
No.
T-301
T-302
T-303

T-304
T-305

T-317
T-319

T-451
T-452

T-453
T-454

T-455
T-456
T-457

T-465
T-470
T-490
T-491
T-458- .-
T-460
T-492
T-459

Type
No.
T-155
T-158
T-156
T-157
T-153
T-154
T-152
T-164
T-166
T-159
T-165
T-168
T-160
T-167
T-175
T-176
T-178
T-177

CLASS “AB” AND “B” OUTPUT TRANSFORMERS

Case
P. P. 45’s, 2A3’s (Class AB) 6L6’s (Class A) to 500-200 or 15-8-4 ohms. Primary 5000 or 3000 ohms 4A
P. P. 6 N7, 53, 49’s, 19 to 500-200 or 15-8-4 Ohmis ... ..t .ttt ii et it 3A
P. P. 46, 59’s, 6F6’s (triode or pentode) 2A5’s, 42’s to 500-200 or 15-8-4 ohms. Primary 6000 or 10,000
B3 e T A T T R L R R
P. P. Parallel 45’s, 2A3’s to 500-200 or 15-8-4 ohms. Primary 1500 or 2500 ohms .................... 4A
P. P. Parallel 46’s, 59’s, 6F6’s, (triode or pentode) 2AS5’s, 42’s to 500-200 or 15-8-4 ohms. Primary 3000
OF 5000 ORITIS v o e vt e et ee e ee e e e e e aa e e e e et et et e e et et e
P. P. 6L6’s Class AB) (6600 or 3800 ohms—34 watts) to 500-200 or 15-8-4 ohms .................... 4A
P. P. 6L6’s, AB, (6000 or 3800 ohms—60 watts) to 500-200 or 15-8-4 ohms ...............c..covnnnn SA
MODULATION OUTPUT TRANSFORMERS
Class B 6N7, 53, 6A6, RK34, to 5000 or 3000 ohms. Max. Sec. D.C. 100 M.A. ........ovinienn . 2A
Class B 19, to 5000 or 3000 ohms. Max. Sec. D.C. 0 M. A, o e e 1A
For portable application use open type KR19M. List Price $1.50
Class AB 2A3's, 45’s or Class A, 6L6’s to 5000 or 3000 ohms. Max. Sec. D.C. 130 M.A............... 4A
Class B 46’s or 59’s, 6F6’s (triode or pentode) 2A5’s, 42’s, etc. to 4000-6000-8000 ohms. Max. Sec. D. C.
140-100-75 M.A. Primary 6000 or 10,000 ohms.... ... ... .. . e 4A
Class B—210’s to 5000-7000-9000 ohms. Max. Sec. D.C. 180-150-130 M.A. ... ... i, 5A
P. P. Parallel 45’s, or 2A3’s Class AB to 5000-7000-9000 ohms. Max. Sec. D.C. 150-100-75 M.A........ 5A
P. P. Parallel 46's, 59’s, 6F6’s, (triode or pentode) 2A5’s, 42's etc. to 3000-5000-7000 ohms. Max. Sec.
D.C. 220-160-120 M.A. Primary 3000 or 5000 ohms........... 0000080000 E0000000aD0Ba00ad0 805 8000000c SA
P. P. 838’s 203A’s to 4000-6000-8000 ohms. Max. Sec. D.C. 400-320-270 M.A. ...................oone 7A
P. P. HD. 203A’s to 4000-6000-8000 ohms. Max. Sec. D.C. 500-420-350 M.A. ... .............. 8A
Single 2AS5, 42 or 6F6 grid modulation transformer to grid modulate 203A’s, 211, etc. ..........ovnnn. 2A
Single 45 grid modulation transformer to grid modulate 203A’s, 211’s, etc. ....... ...t 2A
P. P. 801’s, to 5000-7000-9000 ohms. Max. Sec. D.C. 150-135-110 M. A. ................ ... oo 6A
P. P. 800’s to 6000-8000-10,000 ohms. Max. Sec. D.C. 200-175-150 M.A. ... ... ... .. ... . . it 6A
Grid or suppressor modulation transformer—P. P. 45’s to 10,000 ohm load ......................... 3A
P. P. 6L6’s Class AB: to 2500-5000-7000 ohms. Max. Sec. D.C. 300-250-200 M.A. ... ..........nntn S5A
FILTER REACTORS SWINGING REACTORS
Induc- _ Induc-
tance Max. D.C.Re-Insulation Case  List Type tance Max. D.C.Re- Insulation Case
Henries M.A. sistance Test No. Price No. Henries M.A. sistance Test No.
290 10 4700 1000 V. 2A $4.00 T-517 15-45 90-20 350 1000 V. 3A .,
*350 10 10000 1000 V. 3A 4.50 T-515 10-25 165-30 210 1000 V. 3A
30 25 800 1000 V. 1A 3.00 T-506 5-20 200-30 100 1000 V. 3A
20 a0 200 1000 V. 1A 3.00 T-507 7-25 250-50 135 1500 V. SA
30 o 350 1000 V. 3A 3.50 T-510 6-19 300-30 125 1500 V. S5A
15 163 210 1000 V. 3A 4.00 T-511 5-20 170-20 275 3000 V. 3A
10 200 100 1000 V. 3A 4,00 T-508 7-26 250-50 125 3000 V. 5A
14 251 135 1500 V. SA 9.00 T-514 5-20 300-50 120 3000 V. SA
11 300 125 1500 V. S5A 9.00 T-516 5-20 400-50 80 3000 V. 6A
12 500 77 1500 V. 6A 12.50 T-509 6-19 200-30 140 5000 V. 4A
10 150 275 3000 V. 3A 4.00 T-512 5-15 300-30 110 5000 V. 5A
13 250 125 3000 V. SA 10.00 T-513 5-18 400-50 90 5000 V. 6A
11 300 120 3000 V. SA 10.00 T-521 6-21 500-60 95 5000 V. 7A
11 400 80 3000 V. 6A . 12.00
10 200 140 5000 V. 4A 7.00
10 300 110 5000 V. 5A 11.00
10 400 90 5000 V. 6A 15.00
12 500 95 5000 V. 7A 18.00

*Center tapped.

Type
No.
T-664
T-655
T-656
T-657

T-658

T-654

T-659

T-665
T-666
T-667
T-660

T-661
T-662
T-663

PLATE TRANSFORMERS
A.C. Secondary

Primary Volts D.C. M.A. Case
740-0-740 150 5A
*Tapped 460-0-460 250 5A
*Tapped 740-0-740 300 6A
TTapped 9988__8__9988} (2 separate secondaries)........................ %88} 7A
tTapped 520-0-520 175
570-0-570 (3 separate secondaries).................. ..., 175 7A
570-0-570 175
iTapped 490-0-490 250
ggg:g:ggg (3 separate secondaries)........................ 528 8A
ITapped 520-0-520 350
570-0-570 (3 separate secondaries)........................ 350} 8A
570-0-570 350
*Tapped 1180-0-1180 250 7A
1460-0-1460 350 8A
1460-0-1460 500 9A
lggg:g:éggo} (2 separate secondaries)........................ ;88} 9A
2080-0-2080 200 7A
2080-0-2080 300 8A
2360-0-2360 600 10A

*Primary tapped to icrease the above secondary voltages approximately 25%.
+Primary tapped to increase the above secondary voltages approximately 30%.
tPrimary tapped to increase the above secondary voltages approximately 12.5% and 25%.

JAMUARY, 1937 MENTION ALL-WAVE RADIO
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List
Price
6.00
5.50

6.00
8.00

8.00
8.00
8.50

8.50

8.50
10.00
10.00

10.00
25.00
42.00
4.50
4.50
12.50
15.00
5.00
8.50

List
Price
$3.50
4.00
4.00
9.00
9.00
4.00
10.00
10.00
12.00
7.00
11.00
15.00
18.00

List
Price
$8.00
9.00
12.00

26.00
21.00

30.00

30.00

22.00
26.00
34.00
38.00

22.00
30.00
70.00


www.americanradiohistory.com

PLATE AND FILAMENT TRANSFORMERS .
Type D.C. : List
No. Sec. Volts. MA. F1 F2 F3 F4 Case  Price
*T-249 235-0-235.. ... ... .. ... 20 63V.- 6ACT. 0.3V.-UA CT. . e e 2A $4.50
*T-245 320-0-320. . ... ... .. 40 5 V-2 A 6.3V .22 ACT. o e \;:\ 5.00
§T-201 075 ..o 70 SON2 AL e 2A 4.50
*T.205 350-0-330. ... .. ... 75 5 V.2 A 63V 3 ACT. o e 1A 6.50
*T-206 325-0-325. ... ... 100§ V.3 A, 6.3V.-3 ACT. 03V.- 2ACT.  ............. A 8.50
T-212 420-0-420.. ... . ... ... .. 125 5 V.-3 A, 0.3V.-3 A.CT. 25V.- 4A.C 'l‘. e 5A 9.50
T-214 420-360-125-0-360-420. . . . . 150 5 V.-3 AL 25V.-3 ACT.  25V-3ACT.  63V.-3 ACT. 5A 10.00
*T.244 425-0-925. ... ] 165 5 V-3 A 63V.-3 A.CT. 63V.- 3ACT.  ......o..... 6 12,00
*T-248 425-0-425. .. 165 5 V.-3 A 25V.-6 ACT. 25V.- 6A.CT. EEUTERRPRERS 6A 12.00
T-213 520-110-0-520 . ... ... . ... 180 5 V.-3 A 25V.-3 A 6.3V.- 3A. 0.3V.-3 ACT. 5A 1150
T-215 360-125-0-360 .. ...... .. .. 200 5 V-3 A, 25V.-3 ACT.  25V-10ACT.  63V.-21ACT  5A 11.50
T-247 590-0-590 ... ... ... ..., 200 5 V.-3 A 63V.-3 ACT. 63V.-3ACT. ........... PR 12.00
T-216 520-85-0-520 .. ..... .. .. .. 250 5 V-3 OA. 2.5V.-3 AL 6.3V.- 3A.CT. 03V.-3 ACT. 6A 13.00
- _275.
UL e e lg} 6.3V~ 6A. 631 A 2SVAIAA. 3A 400
$T-202 0-150 .. ... ... 200 63V- 6A. 1A 4.00
§T-220 125-0-125. ... 20005 V-3OAL 1A 6.00
T-246 625-0-625................ 2350 5 V.3 A 6.3V-3 A.CT. 63V 3A.CT. oo 6A  13.00
*Indicates unit designed for condenser input to filter. All other units should be used with choke input.
TFor RCA 913 Midget Cathode Ray Tube.
TFor oscillators, wave meters, etc.
§For bias supplies.
FILAMENT TRANSFORMERS
Single Winding .
Type Case List
No. F1 F2 F3 F4 No. Price
T-352 25V-10A.CT. 2A $4.00
2000 V. Test
T-354 SVS3ALCT. 2A 4.00
2000 V. Test
T-351 63V.-3A CT. ZA 4.00
2000 V. Test
T-353 TIVAACo 2A 4.00
2000 V. Test
T-357 S25V-12ACCT. 4A 6.00
2000V, Test
T-358 MISV20ACT. S5A . 8.00
2000 V. Test
T-360 2S5V-10ACT. o 3A 6.00
5000 V. Test
T-365 W0V-4A CT. 3A 6.50
5000 V. Test
T-361 W0V-8A CT. 1A 8.00
5000 V. Test
Two Windings
T-366 25VI10A. CT. 25VI0A CT. o 4A 8.00
5000 V. Test 5000 V. Test
T-363 10V.-6.5A.CT. 10V.-325 A Lo SA 9.00
5000 V. Test 5000 V. Test '
T-362 11-12V.-8 A. CT. 10-11 V.-35A.CT oo SA 11.00
5000 V. Test 5000 V. Test
Three Windings
T-364 25V.-8A. CT. 25V.-8 A.CT. SV-6A 4A 7.00
750 V. Test 750 V. Test 750 V. Test
T-356 6.3V.-3A.CT. SV.-4A CT. SV-8A.CT. ... .. .. ... . 4A 9.00
750 V. Test 3000 V. Test 3000 V. Test
T-355 SV-3A CT. S5V-3A CT. S5V.-6 A. CT. 4A 7.50
4000 V. Test 4000 V. Test 4000 V. Test
T-375 25V.-5A.CT. 25V.-S5A CT. 25V-10 A.CTs s 44 9.00
6000 V. Test 6000 V. Test 6000 V. Test
‘ Four Windings
T-373 25V.-5A.CT SV.-3 A 75V.-325A.CT 75V.-8A.CT. SA 9.00
750 V. Test 750 V. Test 3000 V. Test 3000 V. Test
T-374 25V.-5A.CT SV.3A. 6.3V.-3A.CT. 7.5V.-8 A CT. 5A 9.00
750 V. Test 750 V. Test 3000 V. Test 3000 V. Test
T-370 6.3V.-3A CT. 6.3V.-3A CT. 25V.-4 A CT. SV.-3A. 4A 7.50
750 V. Test 750 V. Test 750 V. Test 750 V. Test
T-371 SV.-3A. 6.3V.-3A.CT. 6.3V.-3A.CT. 75V.8A.CT. 3A 8.50
750 V. Test 750 V. Test 750 V. Test 2500 V. Test
T-372 SV.-3A. 5V.-3A.CT. 63V.-3A.CT. 7.5V.-4ACT SA 8.50
750 V. Test 750 V. Test 750 V. Test 2000 V. Test
T-367 6.3V.5A CT. 6.3V.-5A CT. 5V.-6 A. CT. SV.3A.CT. SA 9.00
2000 V. Test 2000 V. Test 2000 V. Test 2000 V. Test
Five Windings
F1 F2 F3 F4 F5
T-377 5V.-3A. SV.-6 A. 6.3V.-1 A.CT. 6.3V.-5A.CT 63V.-5A CT. SA 9.50
2000 V. Test 2000 V. Test 2000 V. Test 2000 V. Test 2000 V. Test

Our new 64 page TRANSMITTER MANUAL contains complete up-to-date transmitter circuits ranging in
size from 5 watts to one kilowatt. 14 pages are entirely devoted to full page Ken-O-Grafs which cover most of the
calculations used in radio in a modern and painless application, Obtainable from your local dealer for twenty-five
cents. If unable to secure a copy send twenty-five cents together with your favor'te dealer’s or jobber’s name to

Chief Engineer, Radio Division, KENYON TRANSFORMER CO., INC,, 844 Barry St., New York, N. Y.
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SINCE 1927 ..

By B.L. AumAN, JR.

ON December 8, 1927, a group
of 55 enthusiastic DX fans met in the
editorial rooms of The Newark Evening
News, of Newark, New Jersey, and or-
ganized the now well-known Newark
News Radio Club. Many of these fans
were set builders, some were simply
dyed-in-the-wool listeners, but all had
embraced radio as a hobby.

The club was formed for the purpose
of aiding experimenters and listeners, and
as a means of establishing good fellow-
ship. These ideals have been eminently
successful.

The Old and the New

Nine years have since passed, and as
the club is about to enter its tenth radio
season, it is apparent that many changes
have taken place in the make-up of the
average listener and experimenter. In
the early days of radio there was no
ALL-WaveE Rapio magazine to assist
the listener in his attempts to receive
distant stations. In fact, Pittsburgh was
considered DX reception to Newark
listeners. The going was tough but the
final catches, as short in distance as they
were, were sufficient compensation for
the many hours of trial.

The DXer of yesterday fished for his
catches, and when we say fished, we
mean fished. He literally had to glue
his ears to the headphones, and amidst
bursts of static try to decipher the weak
voice of the announcer saying, “this is
KDKA, Pittsburgh!” And should the
frequency of the transmitter drift
slightly there were not one, but three or

Baltimore Chapter .

Weyrich, Ahman, Kelly, McVey, Russell. Front

row, left to right: Howard, Bruns, L. Hahn,
Bauer, P. Hahn.

. . back row, left to right:
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Snapped at Newark meeting
. . . back row, left to right:

Poppele (Chief Engineer,
WOR), Kramer, Barchary,
Varrelman, Smith, Beidle-
man. Front row, left to
right: Hahn, Wittenburg,
Potts, Reichart, McKenna,
Fleiscaman, Schneider,
Sweitzel.

four dials to twirl before the elusive sig-
nal was again captured. But they were
happy days nevertheless.

Most of the club’s organizers were
DXers who wrote of their experiences in
the newspaper columns under such nom-
de-plumes as “Switch Reel,” ‘“Hifre-
quency,” “Dial Twister,” “Air Raider,”
and “Roamer.” Their interests were al-
truistic, as evidenced by their use of
pen-names, and it is a credit to them that
they wrote for the sake of assisting the
many other less-experienced fans taken
up with the then new hobby.

Aside from this, the officers and mem-
bers of this club were probably the only
DX representatives who constantly trav-

eled from one city to another visiting old-

friends and making new ones. As a re-
sult there are today active chapters in
Baltimore, Indianapolis, Chicago, New-
ark, Brooklyn, and Toronto that have
regular meetings during the DX seasons.
Reunions of inter-chapter members give
many DXers the opportunity to tell
tall tales with convincing veracity.

From All Walks

DXers come from all walks of life.
There are radio critics, radio artists,
station owners, station engineers, rich
men, poor men, short-wave fans, licensed
amateurs and broadcast listeners who fol-
low the art as a hobby. And they con-
tinue to come from all walks of life.
With the advent of short-wave broad-
casting, countless recruits were added
to the ranks, and are still being added.
The influx will continue, and only the
nature of the recruit will change as the
face of broadcasting itself changes with
the passing of time.

Indeed, there are many charter mem-
bers of the Newark News Radio Club
who have realized that there is a new
order of things, related to but still some-
what detached from the DXing hobby
as it was some years ago. loday one
twists a dial and, presto, hears Europe,
Asia, South America, and even Africa,
during daylight hours. In the past “dis-
tance” was released only with the ar-
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rival of night and it could not be taken
without considerable patience and effort.
The short-wave “white-hope’” had not
appeared on the scene, nor had re-
ceivers with knife-edge selectivity, cali-
brated dials and single control. The
DXer stuck to the standard band,
worked with temperamental receivers, and
burned the midnight oil. If he hooked
one DX station, it was a good night’s
work. The world of DX was not his
completely, as it almost is today; there
were continents yet to be heard and low
power stations yet to be caught.

And now, as these older members view
the scene, they observe that radio prog-
ress has rubbed out at least some part of
the old zest and laid before them in its
stead the entire radio world tied up in a
neat, convenient package, to be opened
as desired with possibly too small an
amount of effort to leave room for a
sensing of the old thrill. They realize,
with some sadness, that the old days are
gone forever.

Wider Horizons

But all men look back to ‘“‘the old
days” as cherished memories, no matter
what the past may have held for them.
And though KDKA is no longer the DX
it was to the old timer, he has as a fitting
compensation a far wider horizon, with
the number of possible catches increased
many fold. His new wings carry him
farther afield and yet he has not reached
the ultimate. And above all, though the
old timer may cherish memories of yes-
terday, he has kept pace with the times
and continues to serve newcomers as did

_“Switch Reel,” “Air Raider” and the

rest of them in their time.

The Newark News Radio Club has
continued to reflect these ideas and the
accumulated experience of its members.
It has remained democratic in its activi-
ties and, like its older members, has kept
pace with the world of radio. To this
extent it has instituted a short-wave
chapter and so, aside from being known
as the world’s pioneer DX club, it is
now also the world’s all-wave radio club.
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Oscillogram of wave envelope indicating
good waveform.

CATHODE -RAY OSCILLOGRAPH

By CHESTER E. WATZEL . W2AIF

MOST every amateur and
experimenter has an idea of what a
cathode-ray oscillograph is and of what
benefit it is in making the proper adjust-
ments on a transmitter. This is espe-
cially true of the phone amateur. While
a c.w. transmitter will turn out a proper
sounding and legally correct signal with-
out a full complement of either proper
equipment or adjustments, a phone trans-
mitter will not take kindly to this type of
treatment. Every component of a phone
transmitter must be of correct value
and adequate size, and every adjustment
must be “on the nose,” if the resulting
phone signal is to be a natural reproduc-
tion of the operator’s voice. Not only
that, but an incorrectly adjusted or
operated phone transmitter can splash
over everything from the neighbor’s BCL
receiver to the Grand Rapids monitoring

station, with the well-known disastrous
kickbacks.

Every phone operator realizes this,
and would add an oscillograph to his sta-
tion equipment if he could afford one.
But the high prices of existing oscil-
lographs, ranging from about fifty dol-

THE AWR
MIDGET

lars and up—mostly up—have been an
offective deterrent to the majority of
the phone amateurs.

Midget, Low-Cost Tube

A new midget cathode-ray tube
which has just been released, the RCA
type 913, now permits of the construc-
tion of an oscillograph for fifteen dol-
lars or less, this price including the
cost of the cathode-ray tube. This
should immediately permit a great many
amateurs to include an oscillograph in
their equipment. We predict that the
release of the new type 913 tube will go
further toward cleaning up the amateur
phone bands (and some of the com-
mercial bands as well) than any recent
transmitter development has. The small
size of the type 913 should also permit
its inclusion in installations where com-
pactness and low cost are the determining
factors.

The type 913 cathode-ray tube, for all
its odd and unfamiliar appearance, and
its small size, will do anything that the
larger cathode-ray tubes will do. ‘The
tube closely resembles the new metal 616

Sweep Swifc{w

External
Sweep

Signal
Voltage

913
Cathode-
Ray
Tube

Sweep Control AC. Line

Switch

Focusing
Control

Intensity
Control

Panel view of the completed Midget Cathode-Ra
around for ease in designation of controls,

10

y Oscillograph. The photo has been switched
the hinged top being toward the reader.
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Oscillogram of wave envelope indicating
poor waveform,

beam power tube, except that the end
of the metal shell is fitted with a one-
inch glass screen. The only disadvan-
tage of the 913 is the small screen as com-
pared to the larger screens of the other
cathode-ray tubes. Otherwise it is iden-
tical in functioning and operation to the
more familiar type 906, which has a
three-inch screen.

An advantage of the 913 tube is the ex-
cellent shielding of the elements from
external interfering fields afforded by the
metal shell which encloses the entire
tube except for the glass screen. In one
compactly built commercial oscillograph
it was actually necessary to mount the
power transformer outside the case to
avoid distortion of the oscillograms. The
small size of the oscillograph described
in this article has no effect on the screen
patterns of the 913, due to the complete
shielding of this tube, even though the
power transformer is less than four
inches from the tube.

Functioning of Tube

It would be well before going into the
design of this oscillograph to give a brief
review of the functioning of a cathode-
ray tube. The tube may, for the purpose
of illustration, be considered as having
three sections: the cathode, the control
grid and the several anodes constituting
an electron gun which projects a beam of
electrons at the center of the glass screen,
Variation of the control grid voltage with
the “intensity” potentiometer controls
the intensity of this beam, while varia-
tion of the anode voltages by means of
the “focusing” potentiometer controls the
folcusing of the beam upon the screen.

This glass screen is coated with a
fluorescent material which glows green
over the portion of the screen at which
the electron beam i directed. This
flourescent screen constitutes the second

section in our analysis of the type’ 913
cathode-ray tube.

With a green spot appearing on the
Center of the screen as a result of the
action of the first section of the cathode-
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ray tube, the third section of the tube
now comes into play. This section con-
sists of four plates, arranged in a square
around the inside of the tube. The ac-
tion of this section of the tube is illus-
trated in Fig. 1. The circle represents
the screen, the dot in the center being the
luminous spot before the plates go to
work on it. There are four plates, ar-
ranged in opposite pairs. D1 and D2
form one pair, D3 and D4 the other.
Each pair produces an electrostatic field
which moves the electron beam, and the
spot it produces on the screen, in a line
between the corresponding plates of each
pair, the direction and speed of this move-
ment depending on the voltages applied
externally to the plates. Thus an alternat-
ing voltage applied to plates D1 and D2
will move the spot back and forth be-
tween D1 and D2. The frequency of
the alternating voltage determines the
number of times a second that the spot

b 4

Flg'1 rl Input for

D3 N vertical
deflection

——— of spot
S

D2 Di

L& —0
Input for
horizontal
D4 deflection
of spot
—o

Connections of cathode-ray tube plates to ter-
minal posts.

will reverse its direction of travel, the
potential of the voltage determining how
far across the screen the spot will swing.
The same can be said also of the pair of
plates D3 and D4. If the usual 60-cycle
a.c. line voltage is applied to either pair
of plates the spot traveling between this
pair of plates will sweep back and forth
across the screen 60 times a second.
This spot will travel so fast, however, as
to appear as a solid line.

Horizontal and Vertical Deflection

With the tube oriented as it is in this
particular oscillograph, plates DI and
D2 will cause the spot to move in a
horizontal direction, and plates D3 and
D4 will move the spot in a vertical direc-
tion. The same applies to the line pro-
duced by the fast-moving spot. An al-
ternating voltage applied to D1 and D2
will produce a horizontal line on the
screen, while plates D3 and D4 will pro-
duce a vertical line.

When alternating voltages are applied
to both pairs of plates the spot on the
screen ceases to appear as a straight
vertical or hoizontal line, but instead
traces an almost unlimited variety of pat-
terns on the screen, depending on the am-

JANUARY, 1937

Inside view of the completed cathode-ray oscillograph.

plitude, frequency, phase difference, etc.,
of the two voltages applied to the two
pairs of plates. Applying two or more
different voltages to one or both pairs of
plates produces an even more bewildering
array of patterns on the screen. These
patterns result because the voltages on
the two pairs of plates, being applied t
the same time, exert a simultaneous force
on the electron beam which causes the
spot to deflect out of the straight hori-
zontal or vertical line which is traced
on the screen when a single alternating
voltage is applied to only one pair of
plates. A glance at the oscillograms in
this article will show some of the many
patterns which can be traced on the
screen. By proper interpretation of
these patterns it is possible to actually
visualize on the cathode-ray tube screen
the electrical actions which are going on
in the particular piece of equipment to
which the oscillograph is connected.

d Note the swivel mounting which
permits the type 913 tube to be oriented.

The Oscillograph

The construction and wiring of this
little oscillograph is extremely simple,
as may be seen by a glance at the photos
and diagram. There are many possible
additions to this simple unit that may
be made, such as a voltage amplifier for
each set of deflecting plates, a saw-tooth
oscillator for synchronizing the f{fre-
quencies of the voltages on the two pair
of plates, etc. The simplest possible
design, however, was chosen for this unit
to keep the cost as low as possible. The
latter part of this article will show the
many tests it is possible to make on a
transmitter with this job. For those
amateurs who desire the addition of
some of the above features, another small
unit incorporating these additions may be
constructed at a later date and used with
the present unit with no changes.

As the diagram will show, the oscillo-
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Complete schematic diagram of the oscillograph. Tube V is the half-wave rectifier and
V1 the type 913 cathode-ray tube.
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Bottom View of 913 Base
Showing Pin Connections

Fig.2

Showing pin connections and also correct posi-
tion of 913 socket, as viewed from the rear.

graph is composed of only four sections,
which are divided by dotted lines. The
first section, at the left of the diagram,
is the power unit. This merely consists
of a power transformer, rectifier tube,
and filter condenser, The current drawn
from the high-voltage winding is so ex-
tremely small that a half-wave rectifier
and single 4-mfd filter condenser pro-
vide ample filtering. Due to the light
drain from the power supply the voltage
will reach the peak voltage generated,
so that the 375 r.m.s. volts from the
transformer will produce an output vol-
tage of approximately 500 volts. A tap
is provided on the high-voltage winding
so that a lower voltage than 500 may
be used if desired.

The second section of the oscillograph
is a combined bleeder and variable vol-
tage control for the intensity and focus-
ing electrodes of the cathode-ray tube.
R2 varies the control-grid voltage and
is the “intensity” control. R1 varies the
anode No. 1 voltage and is the “focusing”
control. R completes the bleeder. It is
very important that the total resistance
of these three resistors be of the order
of several megohms. Any smaller com-
bined resistance will place too great a
load on the high-voltage winding of the
power transformer and may result in
burning out this winding.

The third section of the oscillograph is
the type 913 cathode-ray tube itself.
‘T'his has been explained.

The fourth section comprises the 60-
cycle sweep circuit and the external sweep
connections. There are two sets of bind-
ing posts, located at the right of both the
diagram and the oscillograph itself. The
upper pair connect to deflection plates
D3 and D4 in the tube, this pair of plates
comprising the vertical deflection plates
in this particular oscillograph. Plate D4
is grounded, while a 10-megohm resistor
is connected to D3 to bring it to the same
potential as D)4, The signal voltages un-
der test are usually connected to the ver-
tical deflection plates, so that we call
this upper pair of binding posts the “sig-
nal voltage” connections.

12

Sweep Sources

The horizontal deflection plates, DI
and D2, connect to the lower pair of
binding posts. The circuit connected to
this horizontal pair of plates is com-
monly called the “sweep circuit.”” The
SPDT toggle switch, S1, provides a
choice of two different sweep circuits.
The 180-volt winding on the power trans-
former provides a 60-cycle sweep voltage.
This sweeps the green dot back and forth
across the screen of the tube 60 times a
second, which is the a.c. line frequency,
forming a horizontal line on the screen.
Adjustment of potentiometer R3 varies
the a.c. voltage applied to the horizontal
deflection plates, which in turn varies
the width of the horizontal line on the
screen, ‘This control is therefore called
the “sweep” control.

With the toggle switch thrown to the
other position the horizontal plates are
connected to the lower pair of binding
posts, which are then called the “ex-
ternal sweep” connections, The po-
tentiometer R3 again varies the width of
any pattern on the screen, while at the
same time bringing plate DI back to the
same potential as D2.

Construction Details

The construction of the oscillograph is
also quite simple, there being but few
parts. ‘The cabinet is a standard type,
being the same as was used for the §-
meter super-regenerative receiver de-
scribed in the August issue of ALL-WaVE
Rapbro. The base is mounted in the cabi-
net with the edges turned up, as shown
in the rear-view photo. No explanation
of the location of the parts need be
given, the photos showing this phase of
the construction clearly.

The only piece of “special construc-
tion” is the mounting bracket for the 913
cathode-ray tube. It was desirable to be
able to rotate the tube to any position so
that the lines and patterns on the screen
would be in the proper plane. A swivel
mounting was necessary to accomplish
this. Fortunately this was easy to con-
struct. An odd piece of aluminum was
mounted on the base with a bracket, and
a hole drilled in the upper end at the
position the center of the tube and tube
socket would take, according to the hole
drilled in the panel for the tube to
project through. Two, long 6/32 bolts
were put through the mounting holes in
the tube socket, using the fiber washers
to protect the socket from breakage, and
the pair of metal spacers provided with
the socket slid on these bolts. A scrap
of hard rubber was drilled with three
holes, one in the center, and two corre-
sponding to the spacing of the socket-
mounting holes. This piece was next slid
on the bolts and fastened with nuts. A
6/32 bolt through the center hole of the
hard rubber strip and the corresponding
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hole in the upright bracket formed the
“swivel joint.”

No sketch or dimensions are given for
this swivel mounting, as it may be made
up of any odds and ends around the
shack. The piece of hard rubber could
just as well be of metal. The only thing
to remember in making this mounting is
that the hole in the top of the upright
bracket must be in exactly the right posi-
tion so that the tube will project straight
through the hole in the panel. This hole
was drilled for a close fit. A magnify-
ing glass may be mounted in front of the
tube to provide a larger screen image.

Fig. 2 shows the correct position of
the 913 tube socket, as well as the pin
designations, as viewed from the rear.
The leads to this socket should be flex-
ible, as well as extra-long, so that the
tube may be turned one way or the
other.

Operating Precautions

After completion, the oscillograph
should be checked for proper operation.
If it has been constructed exactly in
accordance with the information in this
article, it should work immediately,
with no changes to be made anywhere.
Before turning on the unit, the book-
let accompanying the 913 tube should
be carefully read, especially the four
paragraphs on page 5. A maximum in-
put power to the fluorescent screen of
S milliwatts per square centimeter should
not be exceeded. Either a temporary
loss of sensitivity, or a permanent de-
struction of the active screen material,
will result if this figure is exceeded.
In other words, the intensity control
should be adjusted for minimum bright-
ness, consistent with clarity, of whatever
green image appears on the screen.

One thing that should be especially
avoided is to permit the beam to appear
as a spot at any point on the screen
for more than a second or two. Other-
wise the concentrated beam will injure
the screen at this particular spot. The
spot should be kept in motion at all times
so as to spread the pattern into lines.

v ;
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Means of connecting oscillograph to receiver
or amplifier (A) or to modulator (B),
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How oscillograph is connected to transmitter
to obtain a trapezoidal pattern.

This avoids overloading of any particu-
lar portion of the screen. Throwing
the “sweep” switch to the 60-cycle
sweep position will keep a line on the
screen and take care of this, or the
“Intensity” or ‘“‘focusing” controls may
be turned down to leave the screen
blank.

It will be found that when the a.c. line
switch is thrown off that a spot will
persist in the center of the screen for a
good portion of a minute. The “inten-
sity” or ‘“focusing” control should be
turned off when the line switch is
thrown, to avoid this. These various
precautions will assure long life of the
913 tube.

When the oscillograph is first turned
on the “sweep” switch should be thrown
to the 60-cycle sweep position. The
“sweep”’ control should be well advanced,
while the “intensity” and the “focusing”
controls should be set at their minimum
positions. In the diagram each of the
three control potentiometers has an “X”
marked at one end. These controls
should be wired in the circuit so that
when the control knobs are advanced
to the furthest “clockwise” positions
the arms of the controls will be at the
ends marked with the “X’s”. This will
assure uniformity in control.

Adjustments

When the tubes have been given a
minute or so to warm up, advance
the “focusing” control to near maximum
position and then turn the “Intensity”
control up slowly until a green line ap-
pears across the screen. By proper ad-
justment of both the focusing and in-
tensity controls this line should be made
thin, sharp, and just bright enough to
be seen as a clear line. Snapping the
sweep switch over for a second will
show a small green dot instead of a
line. With the sweep switch thrown
back again the sweep control should be
adjusted so that the green line extends,
nearly, but not quite, the width of the
screen.
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As a final adjustment the tube should
be turned a bit one way or the other
until the green line across the screen
is exactly horizontal. The nut on the
swivel bolt should then be tightened and
the oscillograph is ready to put into
service as a piece of valuable test equip-
ment. The two screws provided for that
purpose should be used to bolt the cover
down tightly to keep inquisitive fingers
out. There is 500 volts running around
inside, and the size of the total bleeder
system is too great to absorb the charge
of the filter condenser for quite some
time. After the oscillograph is turned
off the terminals of the filter condenser
should be shorted with a screw driver
to dissipate the charge on the condenser
before working on the interior.

Practical Applications

Making practical use of the oscillo-
graph cannot, of course, be covered in
a short article. The subject is an ex-
tensive one, and requires a book of
several hundred pages to cover. We
recommend that the reader refer to “The
Cathode-Ray Tube At Work,” by John
F. Rider, to whom we are indebted
for the excellent oscillograms contained
in the latter part of this article. With
the aid of these oscillograms we hope to
make clear some of the more common
uses of the oscillograph in testing an
amateur transmitter. These unretouched
oscillograms were taken on a larger
screen, but since the functioning of the
913 is identical with that of the larger
tubes, except for screen size, they are
representative of the oscillograms that
will be obtained for the various trans-
mitter ills they illustrate.

The oscillograms at the heading of
this article are typical of those obtained
when the oscillograph is connected to
the output of either a receiver or an
audio amplifier. Fig. 3 shows the proper
connections to either. The wire con-
nected through condenser C goes to the
point in the receiver or amplifier which
is being checked. This may be the plate
of the output amplifier tube. It may
also be the plate of one of the tubes
in an amplifier ahead of the output
stage. Connection to the various plates
will tell which stage in the amplifier
is causing distortion.

When using this connection the
“sweep” switch must be thrown to the
60-cycle internal sweep position. The
shape of the pattern obtained on the
screen will depend on how may dif-
ferent audio frequencies are coming
through. The pattern will only be made
to stand still on the screen when the
audio frequency being tested is synchro-
nized with the sweep-circuit frequency.
This would necessitate the use of an
external sweep circuit of variable fre-
quency. It is not necessary, however,
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that stat:onary patterns be produced in
order to study the waveform of u re-
ceiver amplifier. The moving patterns
obtained when the internal 60-cycle
sweep circuit is used may be easily ex-
amined.

Not much will be said about this
phase of testing at this time, except
that a smoothly curved, evenly illumi-
nated pattern indicates good waveform
and therefore low distortion. This is
illustrated in a simple pattern by the
photo at the left of the heading of the
article. Poor waveform, and consequent
distortion, is indicated by an irregular,
unevenly lit pattern as illustrated in
the photo at the right of the article
heading. The flat tops of the trace in
this photo indicate overloading of some
portion of the amplifier. Experiment
with the oscillagraph on an amplifier
or receiver will teach the user the cor-
rect interpretation more quickly than
by the printed word.

Checking Phone Rigs

The real utility and value of this oscil-
lograph to the amateur is in checking
a complete phone transmitter, so that
more space will be devoted to this phase
of the subject: Fig. 4 illustrates the
proper connections to a phone trans-
mitter. The upper pair of connection
posts—those connected to the vertical
deflection plates—connect through a
twisted pair to a loop of one or two
turns. This loop should be placed near
either the final tank coil or the antenna
coil. The degree of coupling regulates
the height of the pattern on the screen.

The lower pair of binding posts for
the sweep circuit require a bit more
apparatus than the simple link coil used
for the vertical plates. The audio out-
put of the transmitter must be used to
provide the sweep voltage (sweep switch

)
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Base

All holes to
be drilled for
No.6-32 screws

Detail drawings of panel and chassis for the
oscillograph.
#
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thrown to ‘“external sweep” position.)
The grounded post of this pair should
go to ground on the transmitter. The
other post of this pair must go to the
“hot” audio output. The output power
of the modulator will dictate the proper
connection for this lead.

One form of suitable connection is
shown in Fig. 4. The isolating condenser
C should be 1/10 mfd. and of a high
voltage rating to avoid breakdown. The
size of resistors Ra and Rb depends on
the output power of the modulator.
These two resistors act as a bleeder to
feed only a portion of the audio voltage
of a high-power modulator to the sweep
circuit.  Suitable values would be 1
megohm for Ra and 10 megohms for Rb.
On a low-power modulator it is possible
to leave these resistors out entirely.
Experiment will be necessary to pick
the right amount of audio voltage for
the sweep circuit. Several resistors
having values in the megohms would
be useful.

With these connections made the oscil-
lograph is ready for checking the phone

transmitter. It is very important that
the connections to the vertical plates
be made to the fina]l r.f. output of the
transmitter, while the connections to the
sweep circuit be made only to the output
of the modulator. If the audio voltage
for the sweep circuit is taken from one
of the speech amplifier stages an out-
of-phase pattern will be obtained on the
screen, which is useful for checking.
This will be illustrated later with a
photo.

Trapezoidal Patterns

With connections made as in Fig. 4
a trapezoidal type of pattern will appear
on the screen, as shown in the photos
of the oscillograms. Photo A should
be studied first. This represents a per-
fect phone signal which is 100% modu-
lated. Under conditions of 1009 modu-
lation the trapezoid forms a perfect tri-
angle.

Fig. 5 illustrates how this triangular
pattern is formed. The dotted line in
the middle of the figure represents the
unmodulated carrier of the transmitter—
in other words, the r.f. output alone.
As this is modulated the positive peaks
of the signal will extend the pattern to
the right of the figure, while the negative
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peaks will extend it to the left. The
positive peaks are produced when the
r.f. output of the transmitter is in-
creased on one side of the audio cycle,
while the negative peaks are produced
by the reduction on the transmitter r.f.
output on the opposite side of the audio
cycle.

As the signal is modulated more
heavily the pattern will extend further
to the right and left of the center line.
When the pattern is extended as far as
the two outside dotted lines a pattern is
produced as illustrated in photo N.
With 100% modulation the full trian-

E

gular pattern will be produced, as illus-
trated by photo A.  With overmodulation
the points of the triangle become ex-
tended as in photos H, I, and J.

The upper and lower lines of the
pattern show the linearity, or lack of
linearity, of the transmitter output,
In a perfectly adjusted transmitter the
r.f. output of the final amplifier stage
is proportional to the d.c. and audio in-
put. 1f the input is doubled the r.f. out-
put should double, and vice-versa. This
condition is shown when upper and
lower lines of the trapezoid are perfectly
straight. A curving of the lines one

way or the other shows that the final
stage is not linear.

As a final study we will go right
group of

through the oscillographic

photos, A to Q, in order. A, B and
C each represent a perfect signal 100%
modulated. B represents a modulated-
envelope type of pattern. This is de-
veloped when an external sweep circuit
of wvariable frequency is used instead
of the audio output of the modulator
for the sweep voltage. The trapezoid
type of pattern is to be preferred as it is
easier to interpret. Photo B is given
only as an example and does not enter
our study of the transmitter output.

Photo A is, of course, the perfect
trapezoidal pattern we are endeavoring
to produce by proper adjustment of the
transmitter. ‘The pattern C is obtajned
when the audio sweep voltage is taken
from the speech amplifier instead of the
modulator output, as mentioned before.

The group of photos D, A and E
represents the patterns with different
r.f. impedence loads on the modulator.
In each case the r.f. end of the trans-
mitter is correctly adjusted, the audio
output distortionless, and the signal
100% modulated. Photo A is again the
perfect signal with cerrect impedence
matching between the modulator and
class C r.f. stage. Photo D shows what
happens when the load from the r.f.
stage across the modulator is too low.
In photo E the load impedence across
the modulator is too high.

Photos F, A and G represent various
conditions of linearity. Photo A is
again the perfectly linear signal. F
illustrates a condition of non-linearity
caused by excessive bias on the class C
modulated stage. Photo G was caused
by insufficient excitation of the class C
stage.

Photos H, I and J: Photo I, in the
Center, represents an otherwise perfect
signal which is overmodulated. The ex-
tended points of the triangle indicate this
condition.  Photo H indicates three
wrong conditions in the transmitter, these
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being insufficient excitation, overmodu-
lation and excessive bias. The pattern
in photo J was caused by insufficient
excitation and overmodulation.

Regeneration and Oscillation

The previous photos were all taken
with the tank condenser of the class C
stage tuned to resonance and with per-
fect neutralization of this stage. Photos
K, L, and M show what happens when
this stage is incorrectly neutralized. The
weird type of patterns shown for this
condition always indicate that the stage
is not properly neutralized. Photo K
shows excessive regeneration, while L
and M actually show an uncontrolled
oscillation of the class C stage itself.

N and O illustrate .the effect on the
screen of incorrect plate tank tuning
of the class C stage. Photo N repre-
sents the tank condenser as being tuned
to exact resonance, while O was caused
by this condenser being tuned off reso-
nance. Note the difference in linearity
indicatsd by the upper and lower lines

H

by reducing the r.f. carrier so that it
may be 100% modulated with whatever
measure of distortionless audio output
is available from the modulator. Re-
duction of the excitation to the class C
stage to reduce the r.f. carrier might
be helpful in this case.

It is not necessary to fully understand
the complexities of oscillograph opera-
tion in order to get a near perfect
signal from the phone transmitter if the
trapezoid type of patterns shown in the
photos are used for checking the trans-
mitter. ‘The main points to remember

J

the manner in which it is obtained.
One great advantage of using the
trapezoid type of pattern is that over-
modulation may be noticed more easily
than with the envelope type of pattern
given in photo B. Once the transmitter
is adjusted properly and is on the air,
just watch those negative peaks on the
pattern. ‘They will shoot out in a long
“tail” with the least bit of overmodu-
lation. Merely talk less loudly into the
microphone when these “tails” are seen,
or else turn down the gain control.
And remember that when the trans-
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peaks” peaks

!

Fig.5 P

Formation of Pattern

P Q

of the pattern. These two photos were

taken with less than 100% modulation.

These previous photos were taken with
an undistorted audio output from the
modulator. The last pair of photos,
P and Q, show the effect of distortion
or other wrong conditions in the audio
section of the transmitter. Photo P
illustrates both overmodulation and audio
distortion. The existence of audio dis-
tortion is always indicated by light and
dark portions in the pattern. The mov-
ing spot on the screen is slowed down
at each end of the pattern by the dis-
tortion, causing the positive and negative
peak positions to be brighter than the
center portion of the pattern.

Overloading

When a figure such as that shown in
photo Q is obtained, indications are
that there is both distortion present and
that the modulator is incapable of modu-
lating the r.f. carrier a full 100%.
The speech amplifier and modulator
stages were overloaded in an effort to
fully modulate the r.f. carrier in the
test transmitter used to obtain these
photos. The lack of sufficient audio
made it impossible to produce the tri-
angle indicative of 100% modulation.
This condition can be corrected either
by increasing the audio output capabili-
ties of the entire audio system, or else
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are that a perfect triangle with straight
sides and even brilliancy indicate 100%
modulation of the proper r.f. carrier
with low audio distortion. It is best to
check the audio amplifier separately for
distortion by the first method given. An
audio oscillator of steady note and output
should be used for all checking so that
fixed patterns may be obtained on the
screen. Mere whistling into the micro-
phone will not do at all.

The “Perfect Triangle”

If some of the interpretations given
are forgotten, “fiddling”” with the trans-
mitter controls to produce the ‘perfect
triangle” will sometimes bring the proper
set of adjustments as quickly as a scien-
tific analysis of the transmitter would
do. As long as the “perfect triangle”
is obtained don’t worry too much as to

mitter is turned off during listening
periods the pattern will resolve itself into
a single dot, which will harm the screen
if left on. It will be necessary to throw
over to the 60-cycle sweep position dur-
ing receiving periods unless ather ar-
rangements are made to break,:Some
circuit in the oscillograph automatically
when the transmitter is turned off. This
may be easily done.

We wish to acknowledge our indebted-
ness to James Millen and his excellent
National oscillograph. One of these
units was used by us in production-line
testing of transmitters and found to
be invaluable. The basic design of the
National oscillograph was used as a basis
for the design of this particular midget
job.

[:Co:ntinued on page 52]
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Low-Cost Two-Tuse RECEIVER

THIS little receiver is the
result of experimentation with several
different layouts in order to get the most
output from two tubes. Although there
are only two tubes in this receiver,
there are actually three separate stages.
The type 6A6 glass tube comprises two
separate triode-type tubes in one enve-

The grid and plate of each tube
section’ are isolated from the grid and
plate of the corresponding tube section,
but the cathodes are connected together
and brought out to a common cathode

pin.

lope.
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By WiLLARD BonLEN, W2cPA

Tube Functions

One section of the 6A6, that shown
on the left in the circuit diagram, is used
as a regenerative detector. The plate
ot this section is coupled through con-
denser C-5 to the grid of the second sec-
tion, which is used as the first audio
stage. 'The plate of this audio section
is again coupled through condenser C-8§
to the grid of the 6F6. The 6F6 is the
metal tube shown in the right rear cor-
ner of the top-view photo. This tube
is a high-gain pentode and is used as the
second audio and power output stage.
The power output of the 6F6 is three
watts, which is sufficient to give good
quality at room volume from the speaker.

The universal output coupling trans-
former, T, is located at the left rear
corner of the receiver, and will match
the 6F6 power tube to the voice coil of
any dynamic speaker having an output
impedance of 2, 4, 8 or 15 ohms. The
2-ohm connection from the output trans-
former is used to match to the speaker
shown.

It is just as important to use a good
speaker with a small receiver as with a
large one if good quality is to be ex-
pected, so a permanent-magnet dynamic
speaker is used, this being a ten-inch
Cinaudagraph Type CZ 10-10. An eight-
inch speaker (model AZ 8-7) will do as
well and be less expensive, but the ten-
inch speaker was on hand and so was
used for testing this receiver. The
speaker is shown as minus a baffle in the
large photo, but one should be used, as

 www.americanradiohistorv. com

no dynamic speaker will give good quality
without one. A piece of Celotex two
feet square or larger, with the speaker
mounted at the center, will be satisfac-
tory. If an enclosed box is preferred in-
stead of an open baffle, one may be easily
constructed by following the instructions
on the data sheet enclosed with the
speaker.

The Plug-In Coils

Only one coil at a time need be used in
the detector circuit, thus simplifying the

Coil and Coil Socket Connections-
(Bottomn View)

Tube Base Connections-
(BoHom Views

)
K S6 G
G ® G

© " 6\ rf®®
P\® ®/p H@@
H

OXO) (OO}

H H S K

6A6 6F6

Coil socket and tube base connections. [n-
structions for winding the coils are given in
text.
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tuning section of the receiver. Three
plug-in coils cover the complete range
from 19 meters up to 150 meters. Each
coil has only two windings, with no taps
necessary. Winding A-B is used for the
tuned grid circuit, while winding C-D
is used as a combination antenna and
tickler circuit.

It is important to get these coils
wound as shown in the coil-connection
sketch. A is located at the top of the
coil form, B and C are adjacent, while
D is located at the bottom. Changing
this order will prevent the detector from
regenerating properly.

Band spread is obtained by the simplest
possible scheme—that of using two sepa-
rate tuning condensers, one of small
capacity and the other of large capacity.
The large capacity condenser, or “band
setter,” which is operated by the right
hand dial, will give complete band cover-
age as shown in the coil table. When
any desired band, such as the 19 meter,
20 meter, 25 meter band, etc., is tuned
in with this right hand dial it should
be set at the center of the desired band
and tuning done with the small con-
denser, or “band spreader,” operated by
the left hand dial. This will give very
good separation between stations.

el v
RFC -~ T
, 6A6
A 5E 1
5 whe ambem . Cs E
e ¥
~\ Rs ; E
4 b
SR AL o
g Ril xx b
t Rg E H
£ i I""""J s
r“ R R e
] 2 __— il
ci] .
¢ 0
X% Y Y ) BYVS
S g
al 4 T T '!ulli!!'il'll\
A Va
R R .
5 - 1 8 & Loud
~ “--4-Wire Connection cable

SpeaKer

Diagram of the two-tube receiver. Note that the antenna coil also functions as the tickler.

The two binding posts mounted on a
small bakelite strip at the left of the
coil are for antenna and ground, the
rear post being for antenna.

v
Coil Winding Data

Range in Meters 19 to 40 40 to 85 85 to 150

Nﬁr:.igerw o'f? ?unr%s 6% T. 15% T. 39%T.
Length of Winding 78 Close wound Close wound
Wire Size No.24 DSC No.24 DSC No.24 DSC

Tickler Winding 5% T. 8% T. 20% T.
Length of Winding Close wound Close wound Close wound
wire Size No.24 DSC No.24 DSC No.30 DSC

Note: - All grid and plate windings spaced Y/g"

The regeneration control, operated by
the knob at the bottom of the panel,
serves as a volume control.

Construction

The construction and wiring of this
receiver is simple and should present
no difficulty to the constructor. After
drilling is completed according to the
layouts, the parts should be mounted on
the base and as much wiring completed
as possible before the base is bolted into
the cabinet. The location of small parts
beneath the base, and their interwiring,
should be done according to the bottom
view photo.

Four binding posts are provided for
connection to the antenna, ground and
speaker. The two binding posts shown
alongside the 6F6 power tube are for
connection to the speaker. They should
be insulated from the base with washers
and connected directly to the 2-ohm out-
put connection of the output transformer.
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It will be found that the dials will not
fit flush on the panel because of the nuts
used to fasten the tuning condensers.
This can be taken care of by placing a
small washer of appropriate thickness
on each mounting bolt of the dials, be-
tween dial and panel.

A four-wire cable is used for connec-
tion to the power supply unit. The two
filament wires of this cable should be
heavy enough so that full voltage is had
on the heaters of the tubes. A four-
prong connection plug, connected as
shown in the diagram, is used to plug
into the power supply. The power sup-
ply is the same as described in the article
on the AWR-6 Receiver in the July 1936
issue of ALL-WAVE Rabio. This power
supply, when used with the regenerative
receiver, causes no tunable hum or other
trouble. Most any power supply of suf-
ficient voltage and current can be used
satisfactorily on a superheterodyne type
of receiver, but only a properly designed
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and well filtered supply can be used on a
regenerative receiver if smooth opera
tion on all frequencies is to be had.

Regeneration Control

If the receiver is built according to
specifications and used with a good
power supply it should work “right off
the bat” with no trouble of any kind.
As the size of the antenna has an effect
on the regeneration control setting, it
may be necessary to adjust the antenna
load in order to get smooth regenera-
tion. If the antenna is too small the re-
ceiver will oscillate too easily, with the

regeneration control set near the mini-

mum position. As this control varies
the plate voltage of the detector there
will then be too little detector plate vol-
tage for good signal ‘strength. On the
other hand, too large an antenna might
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Panel
Use templates supplied with dials

Y __1*_1‘;3'...,1[._1%'-T2"

L ‘P-—‘

All holes not specified
to be %4, Drill

Detail drawings of panel and chassis for the two-tube receiver.

prevent the detector from even reaching
the oscillation point. For best operation
the oscillation point on the regeneration
control should be reached with the con-
trol set at from half to three-quarters of
full voltage.

With the type of circuit used the an-
tenna size is not as critical as with many
other regenerative receiver circuits. A
variable condenser of any size at all can
be placed in series with the antenna lead
to adjust coupling for proper setting of

the regeneration control. Another way
of adjusting for smoothest regeneration
is to change the number of turns on the
antenna-tickler winding of each of the
three coils for best operation with the
antenna being used. If the two holes
through which this winding goes on each
coil form are drilled a little wider apart
than necessary to accommodate this wind-
ing, it may then be slid up and down on
the form for finest adjustment of re-
generation.

Results

The results obtained with this re-
ceiver are surprising in view of the small
number of tubes used. But as was
mentioned previously, three separate
and distinct stages are had with only the
two tubes, and the receiver is actually
a detector and two stage audio layout.

On test many foreign stations, both
amateur and broadcast, were heard.
European amateurs on 20-meter fone
came through on the speaker nicely while
many of the foreign broadcasters were
loud enough for enjoyable reception of
their programs.

The actual results obtained by the con-
structor will of course depend on how
good his location and antenna are, but
satisfactory reception should be had if
the location is reasonably good.

If earfone reception is desired the
fones may be connected to the speaker
binding posts in place of the speaker.
This will not hurt the fones as there
is no d.c. flowing in the output winding.
The impedance mismatch when the fones
are connected will give a desirable re-
duction in volume to earfone level with-
out affecting the quality of the signals.

[Continued on page 50]

SuPPLEMENTARY WX BroaDpcAsT LisT

THE following auxiliary list of
Department

relate to the

corrections and additions

of Commerce Airway Radio

W eather Broadcast schedules appearing on pages 434 and 345

of the October 1936 issue of ALL-WAaVE Rabio.

The names

of cities and states in italics indicate new stations at these loca-

tions not included in the previous list.
correct as of September 22, 1936.

The following list is
It is suggested that the

changes and additions here noted be transferred to the origi-

nal list.

Atlanta, Ga.
Rillings, Mont.
KCDK 242 kc. ‘BI’

Bismark, N. D.
KCDYV 230 ke. ‘RK’

Bellefonte, Pa. *
Boise, Ida.
Buffalo, N. Y.
Butte, Mont.
Charleston, S. C.

Chattanooga, Tenn.
Chicago, Ill.

Cincinnati, Ohio.

Cleveland, Ohio.

Davenport, Iowa.
Detroit, Mich.
Elizabeth, N. ]J.

Elmira, N. Y.

18

Code Signal now ‘AG’.
:50 broadcasts adds -to Charleston.

:5 Miles City to Helena.
:15 Billings to Cheyenne.
:30 local.

:5 Fargo to Miles City.

:30 local.

:5 broadcast adds -Columbus to Camden.
:55 broadcast Pendleton to Salt Lake.

:10 be. changed to :15, :30 changed to :33.
:0 bc. omitted. (see new stations added).
Frequency is 329 ke. Code Signal now
‘CS8’. :55 broadcast adds -to Atlanta.
Frequency is 341 kc.

Lafayette, Indianapolis, Milroy and Cin-
cinnati reports now at :50 instead of :10.
Frequency 236 kc. :0 broadcast now made
at :5 and made St. Louis to Pittsburg. :10
be. changed to :15. :15 be. to 55. :30 to :33.
Frequency 236 kc. :5 broadcast moved up
to :0. :15 bc. omitted. :50 now includes
old :55 be.

Signal now ‘MO’.

Signal now ‘DT’. :5 broadcast omitted.
Frequency now 236 kc. :0 bec. now at :5.
:10 be. included in :15 be.

:50 bc. sequence now included in :55.

Frequency 381 kec.

El Paso, Tex.
Fargo, N. D.

Fresno, Calif.
KCU 344 kec. ‘FT

Greensboro, N, C.
Harrisburg, Penna.

Helena, Mont.
KCDH 371 ke. ‘HL’

Houston, Texas.

Jacksonville, Fla.
La Crosse, Wis.
Los Angeles, Calif.

Medford, Ore.
Memphis, Tenn.

Miles City, Mont.
KCAZ 320 ke. ‘MY’

Missoula, Mont.
KCAY 308 kc. ‘MX’

Mobile, Ala.
New Orleans, La.
Portland, Ore.
Raleigh, N. C.

Roanoke, Va,
WWIJ 206 ke. ‘RO’

Seattle, Wash.
Spartanburg, S. C,
Spokane, Wash,

St. Louis, Mo.
Titusville, Fla.
Tulsa, Okla.
Washington, D. C.

————— . WAWW . americanradiohistorv.com

:10 bc. sequence now made at :15.

:0 bc. now Bismark to Twin Cities.
:50 Fargo to Winnipeg.

Add

:30 local.
:55 Los Angeles to Oakland.

Signal now ‘GW’,
:50 Newark to Richmond broadcast added.

:0 Billings to Missoula.

:30 local.

San Antonio to New Orleans-Shreveport
broadcast now at :10.
Call letters WWAB,
Signal now ‘LE’.

:0 Winslow report omitted.
:10 Salt Lake report omitted.
:50 oakland report omitted.

Frequency 263 kc.
:15 bc. sequence omits -to St. Louis.

Signal now ‘JX’.

:0 Bismark to Billings.
:30 local.

:5 Helena-Butte to Spokane,
:30 local.

Signal now ‘MS’.
Signal now ‘NO’.
:50 Spokane report omitted.
Signal now ‘RA’,

:15 Nashville to Washington
:30 local.

add :5 to Spokane instead of at :0.
Signal now ‘SU".

:0 now Seattle to Missoula.
:50 Portland report omitted,

add_ to :5 broadcast - to Richmond.
add to :50 broadcast St. Petersburg report.
add to :5 broadcast Muskogee report.

Frequency now 236 kc.
:5 schedule now broadcast at -0.
:15 schedule now broadcast at :10.
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THE Musterole’s “Voice of
Experience” program announces a con-
test to determine who can write the best
opus on “Why I Am Glad That I Live
in the United States of America.” A tip
to anyone who’d like to win: Dash off
about five hundred words on how good
Musterole is—just as if you believed
every word of their advertising. Con-
clude your comments with the line—
“I’s so easy to buy Musterole in the
United States of America.” Just to be
on the safe side, send in a half dozen
box tops, labels, cartons and facsimiles.

+

SPEAKING OF contests, a free subscrip-
tion goes to Robert Hertzberg, 2512
84th Street, Jackson Heights, New York
City, who correctly identified the photo-
graph in our November column as the
control room of old WJZ and WJY in
Aeolian Hall—long since demolished.
The time was in 1925 or thereabouts—
just after WJZ moved from Newark, N.
J. The curtain covers a window looking
into the WJZ studio. The idea behind
the two stations was fundamentally
sound, and we wish some broadcasting
company had the guts to adopt it today.
WJZ was to broadcast a consistently
high grade of fare—from the semi-
classics up, while WJY was to confine
its radiations pretty much to jazz. With
the advent of sponsored programs, this
ideal went into discard—and WJY was
dropped altogether when WJZ moved to
711 Fifth Avenue (and ultimately to
Radio City).

There are people who like popular
music—and there are folks who don’t.
Probably most of us go in for both types
of music at one time or another. We
feel that there is merit in an arrange-
ment whereby the listener is practically
certain of the type program he will re-
ceive when he tunes in a given station—
just as one chooses his restaurant for a
steak or shore dinner. Probably W2XR
most closely approaches this ideal and one
can dial 1550 kilocycles almost any
time in the afternoon or evening with
the probability of hearing classical music
exquisitely rendered.

4

THERE IS NO contest this month. How-
ever, we publish a photograph that will
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econtests . . . televisionary . . . fraudcasting . . . wanted—a.a.c....

constructive logging

be of interest to both old and new timers,
principally to prove to the euthusiastic
latter that 1936 isn’t the first time tele-
vision has been just around the corner.
The photo is of one of the many previous
corners—better than a handful of years
back—when television was taken so seri-
ously that actor Lionel Atwell (in the
high hat) was persuaded by Mortimer
Stewart of W2XCR and WGBS (Di-
rector of Television, no less!!) to enact
a scene from “The Silent Witness” as a
television drama!
¢

After a few rounds, television never
even came out of the corner.

As in several past occasions, it is quite
possible that for some years to come
television’s most important corner will
be on the stock market.

4

DOC BRINKLEY, mentioned last month, has
a serious rival in the person of one Mr.

A handful of years ago,
when television was
“just around the cor-
ner” . . . the stage
star, Lionel Atwill
greeting Mortimer
Stewart, director of
television, prior to for-
mer’s enactment of a
scene from “The Silent
Witness,”’ on television
from W2XCR and
WGBS.

www americanradiohistorv. com

Norman Baker who advises that one’s
appendix should never be removed, that
most doctors can’t tell hemorrhoids from
cancer, that piles should never be oper-
ated upon, that he will cure ’em at a
flat rate, that neither x-ray nor radium
ever helped cancer, but that he can cure
the disease in his hospital in Muscatine,
Iowa. Needless to say, Mr. Baker also
does his stuff on the air from the other
side of the Rio Grande—from XENT
(910 kc), starting at around four o’clock
in the morning Eastern Standard Time.
The FCC does not permit fraudcasting.

4

DEFINITELY, it would seem that this is
a matter seriously to be considered by
the Cairo Conference. At least to
some reasonable extent, a nation should
have control over etheric contraband,
just as it may exclude undesirable
aliens or opium. Of course it makes no
difference to Mexico. As a matter of

[Continued on page 55]
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THERE is no cause for com-
plaint on reception conditions in general
and the signals are coming in strong
and clearly from all parts of the world.
With the added high-powered transmit-
ters of Japan and Norway, and the im-
provement in transmitting plants in many
countries the DXer may look forward
to an enjoyable period in the weeks to
come.

Great care is being taken to see that
the station lists, address and identifica-
tion sections, prepared by this depart-
ment, are kept up to date. All informa-
tion possible that will enable the listener
to be in possession of the facts and condi-
tions of reception are presented in “Globe
Girdling.”

It is a source of much gratification to
know by your letters and comments that
we are moving forward in the right di-
rection, but we are particularly pleased
in knowing that we have your interest and
support, which is so essential to gain
the goal we have set. Your criticisms,
as well as your comments, will there-
fore be most welcome.

Station Changes

Many changes again appear this
month as will be noted from the ac-
companying tables:

| i ,-f*
g v i :

Lot S i

F
et R

Red on white background .with black bars above and below .
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experimental stations . . . madrid frequencies .

‘“log of the

month”’ . . argentine program . . . nippon overseas programs
NEW STATIONS STATIONS DELETED
KC Meters Call Location KC Meters Call Reason
21520 13.94 JZM Nazaki, Japan e R LA
17785 16.87 JZL Nazaki, Japan 9870 30.40 ] BOB  Noi Dreadcasting
15785 19.01 XOJ Shanghai, China TR TR e i
15320 19.58 OLR Prague, Czechoslovakia 6150 48.78 T(lbx R R
15160 19.79 JZK Nazaki, Japan 6130 48.94 ¥ ot in service
15150 19.80 YDC Bandoeng, Java 6130 48.94 LKC1 Not in service
11870 25.26 OLR Prague, Czechoslovakia 5400 55.56 HJA7 Not in service
11800 25.42 JZJ Nazaki, Japan 3770 79.60 HBYB Not reported
11710 25.62 VK9IMI § dney, Australia
10960 27.37 JZB Nazaki, Japan NON-AUTHENTICATED STATIONS
9560 31.38 HJIABB Barranquilla, Colombia
gggg :331148 BIW gazaki,K]apan Chi qferrf;y Call Location
.4 ong ong. 11na . e
9520 31.51 HJ4ABH Armenia, Colombia 15740 TI‘;M, Reykjavik, Iceland (Dec.)
8960 33.48 ‘‘Radio 15000 SV1IKS Athens, Greece (Nov.)
Algiers” Alger, Algeria, Africa 14000 PZ1AA Parzlx)mar)xbo, Dutch Guiana
a, ec.
2;2‘7) 333; gl\oﬁ_‘?A giﬂﬁﬁ,‘:,;gtr‘}g'vt; 11895 HPSI Aguadulce, Panama (Dec.)
6350 47.24 YVIRV  Valera, Venezuela 11740 HPSL David, Panama (Nov.)
6095 49.22 JZH Nazaki, Japan 10520 GOA Shanghai, China (Jan.)
6050 49.59 VPB Colombo, Ceylon 9590 VK6ME Perth, West Australia (Dec.)
6010 49.92 VKI9MI  Sydney. Australia 539 8898}% %aanvt;?go, Shile (g)nec)-)
6000 50.00 FIQA Tananarive, Madagascar 7580 HI9J G "I‘rujillo, R.D. (Dec.)
6580 ¥§i3GRGV {\/Ianagua, \lgicaragtlxa ((ﬁec.;
6330 Y alencia, enezuela ar.
STATION CHANGES 62;(; gglgléc Caracas, Venﬁzu&la (1(\IAug).)
6132 3 Georgetown, B. G. ov.
New old 6120 XEOK Tia Juana, Mexico (Dec.)
Frequeny Call Frequency 6120 HPS5Z Panama City, Panama (July)
11875 YDB 11860 6075 HI3E Puerto Plata, R Nov.)
11435 COCX 11450 6005 XEW Mexico City, Mexico (Jan.)
9930 CSw 9870 5910 YVISRV Valencia, Venezuela (Aug.)
9665 CT1AA 9650 5750 YNOP Managua, Nicaragua (Jan.)
9650 YDB 9610 5700 RVI13 Khabarovsk, U.S.S.R. (Jan.)
92(;8 g\%lg\ gggg 5000 ZUD RobIt):rts)Heights, So. Africa
682 X X (Dec.
6360 YVIRH 6350 Various 6 stations Peru, So. America (Dec.)
6200 COKG 6150 Various ...... 8 Costa Rica Stations (July)
gégg g}éggg g(l);g Various ...... 5 (}zecl;oslovakia Stations
S (Jan.
5710 YVIORSC 5720 Various ...... 13 Norway Stations (Jan.)

.. d

LT

new one from Portugal.
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Experimental Stations
VOWN, (near 8675 kc) at North-

west River, Labrador; new station of the
Northwestern Skyways, Ltd. Station
heard by Thomas J. Taaffe, Elmsford,
N. Y, on November 2, 1936. It seems
there are three men setting up a weather
station at’ the location mentioned. They
landed there September 13th and started
the construction of a house, which was
complete except for doors and windows. .
They use a gasoline-powered generator
to run the station which is very power-
ful and a fine signal transmitted. Need-
less to say Mr. Taaffe received quite a
thrill from the contact. .

GOA, China, 10520 kc, 28.79 meters ;
test station heard by Ed Hughes, Long
Branch, N. J., who Has received card
veri from Mr. Woo, Director, showing
the antenna towers thereon.

ALL-WAVE RADIO
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JVD, Nazaki, Japan, 15860 kc; re-
ported by Lyle Nelson, Yamhill, Oregon,
as phoning KWU, Bolinas, Calif., 4 p.m.
daily.

JVA, Nazaki, Japan, 18910 kc; re-
ported by Howard Wilson, Jr., Ithaca,
N. Y., phoning as late as 8:30 p.m.

OPM, Belgian Congo, 10140 kc; re-
ported by J. Wendell Partner, Tacoma,
Woash., as phoning Belgium 7 to 11 am.
with good signal.

IUC, Addis Ababa, Ethiopia, also
heard by Mr. Partner, 12 to 1 AM. sev-
eral times, good signal music occasionally.

HBO, Geneva, 11402 kc; Lyle Nelson
says station tests with VK3LR, 1:40 to
2:00 an. E. S. Timg, every Sunday
night.

Leo Herz, S. W. Editor of Globe
Circlers DX Club, advises that
TI4NRH, 9670 kc, Heredia, Costa Rica,
will broadcast a special for that club
every second Saturday of each month
from 11:30 p.M. to 12 a.m., E. S, TiME.

Station Data

ZBW, Hong Kong, China, is listed in
this issue at 9525 kc in addition to the
frequencies already listed—8750 and
5410 kc—although their announcements
would indicate they are not now trans-
mitting on the latter frequency. Their
signal on 9525 kc has been exceptionally
strong and consistent. For a brief spell
they shifted to 15190 kc but the quality
was inferior and apparently they have
discarded its use.

Upon the last mentioned frequency
hangs a tale. A certain DXer, of no
mean ability, residing in the United
States, picked up the frequency in ques-
tion one early morning and had every
reason to believe it was Hong Kong but
could not get the announcement on ac-
count of the usual interferences when an-

+3® G,M.T. Saturday only

15 1oL

Hours of transmission
/ 3/ To

‘G.M.T. Daily

| . MANY THANKS FOR YOUR REPORT.

Alcala, 43

e kit e o RS

Ecuador Radio, agradece al Sr.v.s£.sas. axddithid e !

porsu referenciga nuestra trasmision 8. suainy o ..

Guayaquil,....

El Director, Propietario
JUAN ' S. BEHR

Red, yellow, blue and black—a beauty from Ecuador.

nouncements come, and which all regu-
lar DXers will appreciate. Not wishing
to be late to work he delegated “friend
wife” to sit down and listen for the an-
nouncement, and went his way. Upon
his return home at the close of his labors,
he was greeted by “I got it—WS8XK
Pittsburgh.” Needless to say interroga-
tion followed as to whether the dial was
turned—and the answer, “Just a tweeny
bit, it was too noisy.” Now far be it
from us to start any arguments in any
home, but this was too good to keep to
ourself. Moral:—No tuning by proxy,
unless the substitute is an experienced
DXer, No reflection is intended to be
cast upon the lady DXers, as there are
many with ability, including Misses
Eileen Hofmaster,, Sandusky, Ohio; Ivey
E. Fugl, St. Paul, Minn.; and Margaret
L. Hamilton, Coopersville, Mich., whose

CORDOBA (LA MEZQUITA)

WE CONFIRM YOUR RECEPTION OF OUR STATION

y 18] 3 e IS Y

Bowem_ POWER

-~
Radiodifu m aA
- (Tran ola)
: Madrld P. 0. Box 951

ek i -

A recent one from Madrid. The odd design is in a light shade of green.
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names have appeared in the pages of
ArLL-Wave Rabio.

Letter from Mr. J. Sanders, Engineer-
in-Charge, Java Wireless Stations, states,
that all transmitters with first call let-
ter “Y"—(YDA-YDB, etc.) are under
control of the N.I.LR.O.M.

Other transmitters PMA-PLE-PLP-
PMN-PLV-PMH are government tele-
phone stations from which PLP and
PMN are broadcasting the N.I.R.O.M.
programs daily. Effective January 1,
1937 all reports of musical programs
will be verified by the “Niro” only.

Prague, Czechoslovakia — Several
listeners report the announced call letters
as OLR and the frequencies already
listed have now been given that call in
the station list. If it develops that the
calls are otherwise, a change will be
made later. They are now using 11870
ke and 15320 kc according to reports of
listeners and these frequencies have been
added to the list. It is also understood
that the following frequencies have been
assigned to them in addition to those al-
ready reported:—6010, 9504, 11745,
11780 and 21450 ke.

If any of the five last-mentioned fre-
quencies are heard, a report to this de-
partment would be appreciated.

From the many reports received as
to time on the air it is assumed that a
tentative schedule has been laid out by
frequencies, but at this writing we are
unable to allocate the time for each
frequency and therefore showing all listed
as between 4 amM. and 9 p.m., E. S.
TIME.

Norway, not to be outdone by other
countries, will soon be on the air with
the following calls and frequencies:—
LKZ, 21500;—(?) 21460; LKX. 17785;
LKW, 17755; LKV, 15780; LKU,
11830; LKO, 11735; LKE, 9572; LKD,
9555; LKJ, 9540; LKC, 9530; LKL,

21
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6130. It is reported that each of these
transmitters will employ 25 kw power
and that a broadcast will be directed to
American between 9 p.Mm. and 12 a.M.

With England, Germany, Japan,
Czechoslovakia, Norway, France and a
few more transmitting in the 13-16-19-
25-31 and 49-meter bands, there might
be a little confusion unless an under-
standing has been arranged between
them as to the time the frequencies are
to be used.

Nippon Hoso Kyokai, The Broadcast-
ing Corporation of Japan, are now send-
ing to listeners, free of cost, detailed
monthly programs printed in English and
Japanese, from their studios, Atagoyama,
Siba-Ku, Tokyo, Japan, and covering
their overseas broadcasts. Listeners de-
siring to receive them should write direct
to the address given above.

Japanese Overseas Programs

The Japanese Overseas programs are
to be carried on the following fre-
quencies :—JZM, 21520 kc; JZL, 17785
ke; JZK, 15160 kc; JZJ, 11800 kc;
JZB, 10960 kc; JZI, 9535 ke and JZH,
6095 kc. According to information re-
ceived, these stations are to transmit
with 50 kw power and with directional
antennas. Reports from George C. Sho-
lin, San Francisco, Calif.; L. M. Clark,
Snyder, N. Y.; Howard Wilson, Jr.,
Ithaca, N. Y.; Harold W. Bower, Sun-
bury, Pa., and Lyle Nelson, Yamhill,
Oregon, are that JZI, 9535 kc; JZK,
15160 ke and JZJ, 11800 kc, have already
been heard on test programs and asking
for reports on signal strength and an-
nouncing that they were testing on Mon-
days and Thursdays between 4 and 5
p.M., E. S. TIinME, on the first two named
frequencies. The three transmitters men-

that frequency was 5758 kc.

JOAK during afternoons and from 4 to
7:40 a.m., E. S. TiME, alternating with
JVN, 10660 kc and JVT, 6750 kc.

RV15, Khabarovsk, U.S.S.R., in station
list at 4273 kc is reported by George C.
Sholin, San Francisco, Calif., as now on
5700 kc transmitting R9 signal into that
city as early at 10 p.M. and as late as 9:30
aM., PS. Time E. H. Clark, Hollister
City, Calif., reports them as working
simultaneously on 5700 and 4723 kc. J.
Wendell Partner, Tacoma, Wash., re-
ports them on 5170 kc and not on 4273
ke. Further reports solicited.

HJ5ABC, 6150 kc, Cali, Colombia,
has been deleted from station list. Ad-
vice has been received that this station
is operating only on long waves (1300

ke.)
XGOX, Nanking, China, is on 6820

ke and it has been changed again in sta-
tion list. J. Wendell Partner, Tacoma,
Wash., has a verification card showing
the above frequency.

COCX, Havana, Cuba, advises that
they are working on 11435 ke, being the
frequency temporarily assigned by the
Cuban authorities. Permanent assigned
frequency will be given them later.

W4XB, 6040 kc, Miami, Florida, has
not yet returned to the air and the offhi-
cials advise that they are not in a posi-
tion at this time to state definitely when
it will resume operation.

HJ3ABX, 6122, Bogota, Colombia,
whose slogan is “La Voz de Colombia,”
sends its veri card bearing a reproduction
of the Statue of Liberty. Their address
is Apartado 25-65.

YNOP, Managua, Nicaragua, is re-
ported by J. D. Ralston, Baton Rouge,
La., as being heard near 5800 kc al-
though he understood in announcement
Howard

tioned are also reported as relaying Wilson, Jr., Ithaca, N. Y., reports this
CEETEEE et bt e e o e b e e
- LAVOZDPCOLOMBIA @ -
= BOGOTA, COLOMBIA SUR AMERICA -
. Onda larga Horas de transmisidn: Z
- 285.7 metros el T30 S -
. 1050 kitociclos Domingos: de 12 a 1-30 -
- de 6a 11 p. m, =
= Onda corta vdese e m -
- o — Telégrafo: VOZCOLOMBIA =
: 6122 kilociclos = Apartado No. 26.66 i
L I B O N I 0 T O R Y 0 T e e o PR RV e
E E { | | l J 3 {\ B >< :
SHUUEEEE T EEEETEEE AT P RO A s S

8614 PRAG
All blue except call, which is in red. From “The Voice of Colombia.”
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station at 5750 kec. R. B. Oxrieder,
State College, Pa., also reports hearing a
Nicaraguan station several times around
5760, but unable to determine the call.
He states that the station generally
leaves the air at 10 p.Mm., E. S. TiME.

XEFT, Vera Cruz, Mexico, is broad-
casting on 6120 kc but not on 9505 k¢
their other assigned frequency.

Manila, Philippine Islands, is reported
as having a new short-wave transmitter
under construction, to be used for relay-
ing programs to the United States from
long-wave station KZRM. The fre-
quency to be used is not known,

COCE, 8820 ke, is reported by Lyle
Nelson as broadcasting irregularly be-
tween 11 P.M. and 1 A.M. relaying CMICE
in Havana, Cuba.

VPD2, Suva, Fiji Islands, continues
to be heard with a good signal on 9540
kc between 5:30 and 7 a.m., E. S. TIME.
The British Broadcasting Corporation
advise that this station will soon have a
new transmitter of increased power.

GSA, 6040 kc, Daventry, has been
heard recently, although it is not in-
cluded in program schedules.

Madrid Frequencies

EAQ, Madrid, was off 9860 kc for a
spell but came back on this frequency,
however, with very poor output, but
which has again materially improved.
They have also been using their 19720
frequency as well as 10070 kc which is
evidently the transmitter of EDN.

YNLF, Managua, Nicaragua, still
continues to be the “mystery” station
with 1000 watts power. H. Francis
Shea, Cambridgeport, Vt., recently re-
ceived a veri card which gave the fre-
quency as 9595 kc although he heard
the station working between 9650 and
9700 kc. J. D. Ralston, Baton Rouge,
La., reports its sign-off on 9600 kc at
7 p.m. Ed Hughes, Long Branch, N. J.,
reports receiving a new blue and white
veri card from them showing frequency
as 6800 kc and time on the air as 12 to |
p.M. and 6 to 9 p.M., C. S. TIME.

HPS5L, 11740 kc, David, Panama, re-

ported by R. B. Oxrieder, State College,

Pa., as heard testing about 11 p.m., E. S.
T. This station still reported in non-
authenticated list.

XEUW, Vera Crug, Mexico, in the
station list at 6020 kc is reported by the
Quixote Radio Club as heard on 9640
ke with test program.

CB954, Santiago, Chile, listed in non-
authenticated section, is reported heard
between 8 and 11 p.m., ES.T, by two
listeners on the West Coast. It is said
to heterodyne W2XAF, Schenectady.
Where are all you Easterners?

PDK, Kootwijk, Holland, radiophone
station, 10410 kc, broadcasts special
musical programs to Spdin and Holland
between 3:30 and 4 P.M., E. S. TIME. J, V.,
Saxton, New York, N. Y., recently re-
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ceived a verification covering one of these
broadcasts.

FIQA, Tananarive, Madagascar, 6000
kc, is being listed, as reported heard on
several occasions. It is understood to
relay long-wave station FIU. Though a
low-powered station it is possible to re-
ceive it when conditions are favorable.

“Radio Algiers,” 8960 kc or 33.48
meters, has furnished J. Wendell Part-
ner, Tacoma, Wash., with verification
covering his reception, which states that
it operates on 10-kw power and phones
Paris daily. Address is as follows:—
Service Algerien des Postes, Telegraphes,
Telep<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>