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The Radio of

TO-MORROW ,..TO-DAY!

MODEL P82

Tri-power portable Superheterodyne with Hi-
Gain tuned RF stage in rich two-tone simulated
leather covered wood cabinet. 5 tubes plus
rectifier tube.

MODEL 602

New Superheterodyne AC Table Model Radio
Phonograph Combination with Automatic Record
Changer in a Cabinet of Beautiful Mahogany
Yeneers.

MODEL 1000

AC-DC Superheterodyne in beautiful gem-like
"Fada-lucent’’ cobinets. Five Tubes plus Recti-
fier Tube.

YOU CAN ALWAYS DEPEND ON FADA 5-tubes — plus-rectifier-tube
models are equipped with
the new FADA"Sensive-Tane’
«..0880ring greater sensitivity
ond clearer recaption.

Ps MODEL 633
Ra dl/o New Portable Electric Phonograph in

smart Deluxe two-tone luggage case.
. X Plays 10 or 12 inch records with the lid
7MM Sm“ gMM? gW" closed. Incorporates advanced engineer-

ing developments.

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N.Y.
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Be Yowt Quwrt Boss

z I WILL SHOW You How To START

¢S A RADIO SERVICE BUSIN
A DIg ESS
A oo 7 WITHOUT CAPITAL
i _

o
B

g

8 SAMPLE LESSON FREE zrrovcs

SIGNAL GENERATOR
that gives you valua-

J. E. SMITH, President 3 i i -
National Radio Institute Do_you wan_t a_good-pay ‘jo in the fast- 31?1 experliz.x:c?i. Pr?i
Our 33rd Year of Train- growing Radio Industry —or your own gSpampltudesmody

ulated signals for test
and experiment pur-

Ing Man for Success  money-making Radio Shop? My train-at-

? £ home method has helped hundreds of men
with no previous experience become quali-
VETERANS fied Radio Technicians. Mail the Coupon
s and you'll get a Sample Lesson and my 64-
You - can_get § page book, “How to Be a Success in RADIO—
this training B Television, Electronics,” both FREE. See how
in your own R you get practical Radio experience at home,
home under M building, testing Radio circuits with BIG
G.1.Bill. Mail
coupon for
fuil details.

KITS OF PARTS I send!

Many Beginners Soon Make Extra Money
in Spare Time While Learning

The day you enroll I start sending EXTRA MONEY JOB
SHEETS. You LEARN Radio principles from my easy-to-under-
stand, illustrated lessons—PRACTICE what you learn with parts
I send—USE your knowledge to make EXTRA money fixing
neighbors’ Radios in spare time while still learning! From here
it's a short step to your own full-time Radio Shop or a good
Radio job!

With Big Kits
of Radio Parts
| Send You

You build this

SUPERHETERODYNE CIR-
CUIT that brings in local
SN D and distant stations. You
Y ’ get practical experience

Find Out What NRI Can Da for You LA R Rl L
Mail Coupon for Sample Lesson, “Getting Acquainted with ! Tiig

Receiver Servicing,” and my FREE 64-page book. It’s packed

with facts about Radio’s opportunities for you. Read the details ; LT o

about my Course. Read letters from men I trained, telling what w

they are doing, earning. See how quickly, easily you can get

started. No obligation! Just MAIL COUPON NOW in an enve- ;

lope or paste it on a penny postal. J. E. Smith, President, Dept. i ’)

7DR, National Radio Institute, Pioneer Home Study Radio School, = 1

Washington 9, D. C. e

| TRAINED THESE MEN

Future for Trained Men Is Bright
in Radio, Television, Electranics

It's probably easier to get started in Radio now than ever
before, because the Radio Repair Business is booming. Trained
Radio Technicians also find profitable opportunities in Police,
Aviation, Marine Radio, Broadcasting, Radio Manufacturing,
Public Address work. Think of even greater opportunities as
Television, FM, and many new, war-developed Electronic de-
vices become available to the public! Get the facts on all these
opportunities. Send for FREE books now!

Il You buitd this

4 MEASURING INSTRUMENT your-
.! self early in the course—use it
<! for practical Radio work on neigh-
! borhood Radios to pick up EXTRA
i spare time money!

} J. E. SMITH, President, Dept. 7DR
M\\a/'égi ls"igsa G I(inne:M:)o(th- Ma#es 53,6_‘:'(: = National Radio Institute, Washington 9, D. C.
u a_ Year wi q o d 0
Bonus Radio | Civil Aero- g Mail me FREE, without obligation,
**I am Radio I knew nauflespAd- Sample Lesson and 64-page book -about
Sl an @O (i ministration [ ] b 5 3 %
folr\ IL&;&& a?l)out IRadio § “1 am now [} OW to ‘Elln iUCC?SS lnl\?adl(l) and TEIfl-l
way A= X S8 “hen en- j attached to vision—iectronics. S i
~ ance Co. Am " rolled. At the Airway 8 11. Pl o 1( {) azesman W
now getting $G0 a week, present | am doing spare Communica- g Call, I'lease write plainly.)
plus bonus and overtime, time work. I have more tions Ntation, Civil Aero- Age
1 have often wondered than paid for my Course nauties Administration, ' """"
just what 1 would be do- and I have about $200 in capacity of Chief Aflr-
ing now if I had net worth of equipment which craft Communicator. My ] NaMBL b oo oo el g ceniTenma g = -k A Ea
taken your course in Ra- Has paid for jtseif. - salary is $3,640 per .
dio.”” — W. A, ANGEL, RAYMOND HHOLTCAMP. year.'®'— LESTER W. '
Rlythesville, Ark. Vandalia. Il PEARSE, Elke, Nevada, g Address.................ooiiei
L ONREE ! Gty o om servwar - - puoenmss State...........
' (Please include Post Office Zone Number)

wawees Television - Electronics

April, 1947

L-------------------

Approved for Training under Gl Bill
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Average Paid Circulation over 130,000 Reg. U. S. Pat. Og.

APRIL, 1947

FOR THE SERVICEMAN-DEALER

High Fidelity Miniature Tube Receiver............ ceeeeed. Carlisle Hoadley 47
Spot Broadcasts Sell! v I . W.C. Roux 60
Build This Radioman's R-C Bridge........__. — Rufus P. Turner, wiAy 6l
Locating Your New Store ’ —William L. Morris 64
RN Circuit Page.._... ) Y. ; 78
Folded Dipole FM and Television Antenna...................._..__. P 84
New Receivers for Spring Market__.._...............________ — . 166
FOR THE AMATEUR ' . )
A Portable 80-40 Meter Rig............______. Byron Lindsey, Jr., wagiw 44
A Simple Modulation and Field Strength Meter............ Ray Frank, weJu 46
FM Modulator for Amateur Use..... ... v J. C. Davis, waATO 56
Deluxe Amateur Transmitter ... James N. Whitaker, w2srs 69

OF GENERAL INTEREST

The Modern Divining Red.. . Alvin B. Kaufman 4|
The Recording and Reproduction of Sound (Part 2)....._. . Oliver Read 50
Directional Patterns with a 54A Array .H.R. Whaley 53
High Frequency Local Oscillators ..Seymour. Fishman 54
3-Tube Short-Wave Receiver H. L. Davidson 58
DEPARTMENTS
For the Record.....___... The Editor 8 Short-Wave............. K. R. Boord 68
Spot Radio News....Fred Hamlin 18 What's New in Radio..________ 80
Within the Industry_ ... 32 Letters from Our Readers_ ... 118
For the Experimenter._..._..._.__ 66 Biz Quiz . 144
Technical Books ...cooovoeeeeeee.. 172
A0 COPYRIGHT 1947
: 4 ZIFF-DAVIS PUBLISHING COMPANY
€ N 185 North Wabash Ave., Chicago |, lil. Member
%, ('o'? VOLUME 37 e NUMBER 4 Auvdit Bureau of
NG Circulunc'ms

RADIO NEWS is published monthly by the Ziff-Davis Publishing Company, 185 N. Wabash Ave., Chicago t.
111, Subscription Rates: in U.S. and Canada $4.00 (12 issues), single copies 35 cents; in Mexico, South and Cen-
tral America, and U. S. Possessions, $4.00 (12 issues); in British Empire, $5.00 (12 issues)—all other foreign coun-
tries $5.00 (12 issues). Subscribers should allow at least 2 weeks for chaxese of'address. All communications about
subscriptions should be addressed to: Director of Circulation, 185 N. Wabash Ave., Chicago 1, 1. Entered as
second class matter March 9, 1938, at the Post Office, Chicago, Illinois, under the Act of March 3, 1879. Entered
as second class matter at the Post Office Dept., Ottawa, Canada. Contributors should retain a copy of contribu-
tions and include return postage. Contributions will be handled with reasonable care but this magazine assumes
no responsibility for their safety. Accepted material is subject to whatever revisions and by-line changes that are
necessary. Payment made at our current rates, covers all authors', contributors’, or contestants’ rights, citle,

and interest in and to accepted material, including photos and drawings.

RADIO NEWS
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(AGAIN)

/'gﬂmé

e/[ﬂ@/ Sx F 42 Described by hams who have operated it as

“the first real postwar receiver.” One of the finest CW receivers yet
developed. Greatest continuous frequency coverage of any commu-
nications receiver—from 540 kc to 110 M, in six bands.

FM-AM-CW. 15 tubes. Matching speakers available. $27500

g/loa’e/ 8'40A Function, beauty, unusual radio perform-

ance and reasonable price are all combined in this fine receiver.
Overall frequency range from 540 kc to 43 Mc, in four bands. Nine
tubes. Built-in dynamic speaker. Many circuit refine-

ments never before available in medium price class. 589

e/iﬂ@/ s i 3 8 Overall frequency range from 540 kc to 32

Mc, in four bands. Self contained speaker. Compact and rugged,
high performance at a low price. Makes an ideal standby receiver
for hams. CW pitch control is adjustable from front

panel. Automatic noise limiter. ...............0oa..n. 547 30

Prices slightly higher in z0ne 2

a :",5 ;\Q:‘;-‘.,& =-:3

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.

Sote Hallicratters Representatives in Canada:
Ragers Majestic Limited, Toronto-Mantreal

wwwoamericanradiohistorv-com
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Qcuum Gr -
Pliers P

A complete line . . . engineered for performance

Pliers are basic tools in an extremely wide and varied
range of operations. The right pliers for the job can
make a tremendous difference in speed and workman-
ship. The Snap-on pliers illustrated are typical of the
many types of Vacuum Grip pliers . . . each type job-
engineered for peak performance on the work for
which it is designed. .

Snap-on builds Vacuum Grip pliers in a modern plant
devoted exclusively to the production of the finest,
most efficient pliers that can be produced. Vacuum
Grip pliers are hammer forged from special high car-

bon chrome-silico-manganese alloy tool steel, hardened and
tempered through and through. Lightin weight, perfectly
balanced. Smooth, easy riding joints, sharp, deeply milled
teeth, Hand filed, perfectly aligned cutters. Spring-tem-

pered, “Vacuum Grip”, non-slip handles.
A famed name in Snap-on’s complete line of more than

3,000 tools for production and service, Vacuum Grip pliers
are available everywhere through Snap-on’s nation-wide
direct-to-user tool service,

SNAP-ON TOOLS CORPORATION

8120-D 28th AVENUE KENOSHA, WISCONSIN

RADIO NEWS
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NOW! An Amazing Opportunity to

| SEND YOU 8 BIG KITS OF RADIO PARTS

( maviins cONMPLETE 6 TUBE - RECEIVER
I TRAIN YOU
RIGHT by PUTTING
YOU TO WORK with
REAL PROFESSIONAL
EQUIPMENT!

gARN
L B0

oBUILD CIRCUITS! TEST! REPAIR!

YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS

you BUILD THIS USEFUL

TESTrEQUIPMENT!

| give you a fine, moving-
" . coil type Meter |nstrumnn|
-4 J on Jewel Bearings — with
parts for a complete Analys
zer Circuit Continuity Test-
er. You learn how to check
add correct Receiver defects
with professional accuracy
and speed.

HERE’'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE
FOR GOOD PAY in RADIO ELECTRONICS and TELEVISION!

I train your mind by putting you to work with your A BUSINESS OF YOUR OWN . . . OR A GOOD RaDIO JOB

hands on a big 6-Tube Superheterodyne Receiver. You'll find out how to get and do neighborhood Soldering, wiring, connect-
b

And, believe me, when you get busy with real Radio repair jobs for nice profits and rich experi~ ing Radio parts ., . build-
o . a ¢ hile | i Thi ¢ " it ing circuits ~- you can ’t beat
Radio Parts — 8 big Kits of them — you really ence while learning. This sort of work can easily this method of learning.
LEARN Radio ond learn it RIGHT! You get the pave the way for a Radio Service business of your nlh:nﬁ youd c:‘tz_nls‘trun:tR this
f ini ' r sis-
practical stuff you need to be useful in Radio, and ;"""' dBU; with SP""Y";’"Y Training, Y:” 0] ‘f“;" (oerc Ianeur acnonde;s:r' Tenst:esr.
that's what it takes to make money. You don’t fmilec. You]can) swWing into any Cad of the swiftly etc., you get aerea“y prac. 4 e
ith th 8 Ki expanding branches of Radio- tical stant on adio O i
have to worry about what to do with these K.lfs Electronics  INCLUDING  Radio, i . = '
o.l P?rts. Step by sf.ep, | show you how to build 'Te'levision, EM, Rudur,. Indus- : Ml .p Fp—— o S
circuits, test, experiment, trouble-shoot. And you trial Electronics. Be wise! Y g 5 A perience and uﬂsa;t.c.
g i i " - Deci Ay . 1% building this Signal
don't need any previous experiense. The Spray. ecide now to become ; il ek .. '!' A

berry Course starts right at the beginning of @ tully qualified
RADIO - ELECTRONI-
CIAN. Get full details

purpose Tester.

Makes a breeze out

of fixing Radios and

3 you don’t have to

-35' & spend money on

- 2 outside, ready-
made equnpment

N RUSH coupom

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, President, Room 2547, Pueblo, Colorado
Please rush my FREE copies of '"How to MAKE MONEY in RADIO,

ELECTRONICS and TELEVISION " and "'HOW to READ RADIO
DIAGRAMS and SYMBOLS.'

Radio! You can't get lost! Simplified lessons,
coupled with real '‘Shop’’ practice, makes every about my Training at
tubject plain and easy to understand and remember. once! Mail toupon be-
Soon after you begin Sprayberry Training, ('ll low for my 2 big FREE
send you my sensational BUSINESS BUILDERS. 8ooks.

GET THESE VALUABLE
FREE BOOKS

*How to Read Radio Diagroms ond Symbols’’

Here's a valuable and wonderfully complete new book ﬁ
which explains in simple English how to reod and under-
stand any Radie Set Diagram. Includes transiation of all ! Address
Radio symbols. Send for this volume at once. It's freel
Along ‘with it, | will send you another Big Free .
book describing in detail my Radio-
Electronic Training. I

Gty g pmmmestomsra oo oot State ...h-simmmmbiees oo
{Mail in envelope or paste on penny postcard)

S BN BN BN BN N O BN BN B BN BN B B O O =
April, 1947 E
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Hallicrafters $38 complete....................
Hallicrafters S40A
Hallicrafters $X 42
Hommarlund HQ129X and speaker:...
Hammarlund SP-400-X and speaker..
Natianal NC-2-400 {camplete with
SPeAKer) ..o 240.00
National HRO-5TA1, complete . 306.71

173.25
347.25

Natianal NC-46 less speaker.. . 97.50
Natianal 1-10A with tubes and coils 67.50 |
RME-45 complete ...........cccoovuvenn... 198.70
RMA-84 complete .. 98.70 |
Panaramic panadapter complete....... 99.75
Meck 60T transmitters 150.00
Millen 90700 ECO..... 42.50 |
Millen 90800 exciter......... 42.50
Millen 90281 power supply. . 84.50 |
Mitlen 90902 scope..............cocoecanne... 42.50 |

Gordon, Abbott and other rotary beams
and rotators

The Hallicrafters and Collins Receivers,
transmitters, etc., as soon as available.

Collins 70E8 VFO — A thoroughly engi-
neered exciter unit which can be doubled
to 23 meter. Calibrated dial. Accuracy and
stability within 0.015%. (We have the com-
plete Collins line.}

Handy Talkle, HT-144
~ 1947 engineered for
the 2-meter baond. Com-
pletely telescoping on-
tenna actuates on-off
switch. Press-to-talk sin-
gle hand control. 45-75
hour B batt. life; A batt.
10 hours. Rapid change
battery compartment.
Uses 6C4 and 154 tubes.
‘Weighs 4 pounds com-

plete. Price, less tubes ]
and batteries.....$34.50;
A batt. 50¢, B batt.

$1.75, sot tuber $2.49

NOTE: All prices F.0.B. New York and sub-
ject to change without notice.

Telephone LOngacre 3-1300 ,l

HA RVEY ;

RADIOCOMPANY INC

103 West 43rd St., New York 18, N. Y,

BY

T IS axiomatic that we live in a

changing world—a fast changing
world. The speeding tempo of our in-
dustrial developments and the produc-
tive capacities of our scientists and
engineers are constantly and repeat-
edly translated into the format of our
daily work and living.. Today there is
no greater stimulus to this fast chang-
ing pattern of work than that provided
by the radio-electronic industry.

What is the picture in 19477 FM is
well-on the road toward becoming a
national reality and public servant;
television is here in spite of the fact
that the battle of color vs. black-and-
white still rages; wire and tape re-
cording and reproduction is tapping on
the door; facsimile is ready to burst
its bonds and add a new sparkle of
lively interest to our daily lives; short
range, low power u.h.f. broadcastmg
bows in auspiciously to release United
Nations delegates from the chains of
their desks and headphones; and radio
circuits are “busting out all over,”
performing a multitude of jobs with
ease and precision. The radio-elec-
tronic industry is, indeed, dynamic and
the future glows with rosy promises.

But, is our thinking 1947, 1950, or
19557 Or is it 1938-1940? Did we
come thundering into this postwar
world with a host of voleanic products
but mentally chained to a prewar con-
cept of the economics of our industry ?
Are we foolish enough to think that
our immense production facilities can
reflect the technological advancements
of four terrific years of concentrated
scientific developments, and yet let
our marketing and service patterns
fall back into the same old frame on
that great day when “things settle
down and get back to normal”? If
we are, somebody is due for a shock—
a whale of a shock.

Right now we are thinking about
radio-electronic service. We are think-
ing about those 700 FM stations that
will probably be built during the next
three years, of several hundred tele-
vision broadcasting stations that could
possibly spring up in that same period.
We are thinking of FM receivers, of
television receivers, of facsimile re-
ceivers, and dozens of other electronic
devices. We are thinking too of Citi-
zens’ radio transceivers, of dial-oper-
ated car radios, truck radios, taxicab
radios, airborne radios, shipborne ra-
dios and radar, and we haven’'t even
mentioned AM. This multitude of radio
equipment spells radio service need
and brother, you can spell that NEED
in capital letters!

The sale of such equipment can ex-
pand only to the degree that such
units can be kept in Service, whether
in the home or in a factory, In par-
ticular, the demand for electronic time

wWWW americanradiohistory com
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THE EDITOR

and money savers must depend on the
distribution and availability of stand-
ard replacement parts where they can
be had on short notice when needed.
None of us would own refrigerators
in our homes if we could not call for
service when needed and obtain a re-
placement to keep the machine run-
ning. We would not own our beautiful
console radios and record changers if
we could not get replacement tubes,
etc., and we certainly would not spend
our hard earned dough for a motor
car if we could not have it serviced
locally when old “Bessie” failed to
turn over.

Paste this in your hat. When there
is a need for a commodity or a serv-
ice, the American system has always
supplied men who could capably qual-
ify to keep things going. Radio serv-
ice too, is going to become a real busi-
ness and radio service establishments
will be operated. by real businessmen.

The bottleneck in the orderly edu-
cation and operation of qualified na-
tional service outlets is guided nat-
urally by the segment of the radio
industry that most needs it—the re-
ceiver manufacturers. Many of them
say they don’t want “screwdriver” me-
chanics tinkering with their sets.
When anyone pays a couple of hun-
dred dollars for a piece of mechanical
or electrical equipment, he is usually
pretty cautious in selecting a service-
man when the set is in need of repair.

Any jack:-leg mechanic running a
iwo-by-four garage can get, for the
asking, the detailed specifications for
the finest and most expensive auto-
mobile manufactured. He can get the
complete data, he can study the stuff
from cover to cover and he can dream
to his heart’s content that he is fully
capable of servicing one of them, but
there is just one hitch—no owner will
let him try unless he is a recognized
“factory-trained” mechanic. Is the
customer who puts money in an FM
or TV receiver apt to think differently
about who services his set?

We don't claim that the “jack-leg
mechanic” could do a good job, but
we do insist that there are plenty of
skilled radio servicemen who could
make satisfactory and intelligent re-
pairs provided that they were sup-
plied with complete and factual infor-
mation on the sets and given efficient
training to do such jobs locally in
their shops.

We have pointed out, in past edi-
torials, the threat to the radio serv-
icing profession if this business of “se-
lective servicing” turns into a phobia
with the manufacturers to a point
where it might completely distort
their thinking. If so, they are drifting
into potentially dangerous waters.
€ mod % % a om s ol OR:
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| Order Your
.~ Communications Receiver

 grem ALLIED!
IMMEDIATE DELIVERY

on most models

for Everything in Radio

NATIONAL HRO RME-45 VALUE-PACKED < R ,&
i NET, less specker, $274.35 NET, with speaker, $198.70 N =
’ . BUYING GUIDE for Servicemen, Amateurs,

im MEDIATE DELIVERY Sound Men, Builders, Experimenters.....

Send today for this newest value-packed
ALLIED Catalog—Radio’s most complete
Buying Guide from Radio’s leading, dependable,
supply house! It's crammed with thousands of
radio and electronic supplies of nationally-
known preferred brands—all at real money-
saving prices. You'll find everything you need
i RME-84 NATIONAL NC-46 in every field of radio—replacement parts,

NET, with speaker, $98.70 NET, with speaker, $107.40 tubes, test equipment, tools, home radios,
Amateur receivers and gear, radio builders’
and experimenters’ kits, Public Address and
sound equipment.

Other Communications Equipment
Hallicrafters SX-42............. $275.00

Hallicrafters S-38..... . ... 47.50 HUGE STOCKS—MORE THAN 10,000 ITEMS

Hallicrafters S-40A. . . 89.50 5

Hallicrafters S-41G............. 36.75 Thousands .of seasoned radio men depend upon
1 National NC-2-40D............. 225.00 ALLIED. Our tremendous stocks include over

Hammerlund SPC-400X.......... 342.00 10,000 individual items covering everything

Hammerlund HQ-129X. ... ...... 173.25 in Radio and Electronics—concentrated to

RME VHF-152 Converter......... 86.60 b inel lized

RME DB-20 Preselector . . . ... 65.20 serve you best from a single centralized source.

Collins 75A-1 Receiver.......... 375.00 We give your orders, large or %mau, our

Collins 32V-1 Transmitter. ....... 475.00 expert attention and speedy shipment to

Collins 30K Transmitter. ....... +..1250.00 assure complete satisfaction. Whatever your

needs, you’'ll get them satisfied better, faster,
more economically at ALLIED—The World's

Largest Radio Supply House.

FREE! Radio’s Leading Buying Guide . . .

ALLIED RADIO CORP. :

4 833 W. Jackson Blvd., Dept. 1-DD-7 ¥
Chicago 7, lllinois :

[0 Send FREE 1947 ALLIED CATALOG :

- PUROCOQOUCCIG DO U IUIICIO OO e T e IO IC DI Enter order fOr. e ouveeeerereninenruenetonsisuesennas ' 2

I 1

1 [ Enclosed $.............. [ Full Payment ]

! (] Part Payment (Balance C.O.D.) :
A l l I E D [J Send full information on Communications Receivers and Time :
Payment Plan, without obligation. H

[

- = - - INDBE LR « TXE » +[« SEEEEEE - 5o 5 X5 - oo o 0 o6 » LYo Ll T PR Y [ ]

Everything in Radio and Electronics :

B L O O 5

= r s (6758 6 72000 0h A0 000008 5000800888 GE000 Zone..... .State........ :
_-_— N - e ey sy ryr R R PR R R R R R R ]
April, 1947 9
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with the

\

Gonnect up the FS-135-C in your receiver
and you have a first-class frequency
meter all set to go. You will have the satis.
faction of knowing you are obeying F.C.C.
rules and yowll get accurate signals

every 100 KC’s to mark the band edges
f or make any other checks you want.

You will find the FS.135-C is a cinch to connect and it’s so small it fits in any receiver.

MANUFACTURED BY

. 0., INC.
AMMARLUND MF6. CO.,
§ - THE N NEW YORK ,U.SA.

The ingenious circuit and a special crystal permit variation of the crystal frequency
for zero beating with WWYV. Once this adjustment is made you practically have a WWV

junior built right in your receiver.,

oF
.,\"‘ Q¢

2 . DANNADNIND &

at your dealer’s  yyg yAMMARLUND MFG. CO., INC., 460 W. 34™ ST., NEW YORK 1, N.Y.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT ‘
10 RADIO NEWS
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p Thenew Presto 1-D Cutting Head offers: wide range, low distor-
tion, high sensitivity and stability through a temperature range of
60°-95° F.The Presto 1-D Cutting Head is a precision instrument

NDWI a “ew sta“dard uf made entirely of precisely machined parts, expertiy assembled
and carefully calibrated. These factors, plus its sound basic en-
gineering design, produce a cutter unequaled in performance by

pennrmance in cutting heads any other mechanically damped magnetic device.

p Note from the light pattern below: The correct location of the

cross-over point at 500 cycles, thé 6 db per octave slope below

T"E PH ESI G ] "n this point, and flat response above 500 cycles, which is free from
- resonant peaks. The range of the cutter is 50-10,000 cycles. The

Presto 1-D is damped with “‘Prestoflex’’ which is impervious to
temperature changes-between 60 and 95 degrees Fahrenheit.

- ,_‘fill ’/—-;- .'.” g

Unretouched
photograph
showing the
light pattern.
Notice correct
location of the
cross-over point
at 500 cycles.

RECORDING CORPORATION
242 WEST 55TH STREET, NEW YORK 19, N. Y.
Walter P. Downs, Ltd., in Canada

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS
April, 1947 1
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Choose one of these
3 GREATY NEW DEALS

3 complete going-in-butiness packages. (If mca:sury !hoy con he changed ta st your noedl ]

There never was a better opporwm'y than now to start a profitable
business of your own. No fuss, no worry: Here's everything you need.
Detoils upon request. Write, wire or phone' L

TEST INSTRUMENTS

Compact — Accurate — Priced Right!

e Jeweoled Meter ¢ Rerige Selector Switch
e All multipliers bridge tested for 1% accuracy
‘s ZXero adiustment - built in batteries .

o Molded bakelite case only 3-15/16° x

2-7/8° x 2°
r— MODEL 450A
Volt = Ohm —
Milliammeter

A fine instrument having a
sensitivity of 1000 ohms per
volt.
Ranges: Volts DC
0- 5/10/50/500/1000
Milis DC, 0-1;
Obums fall scale,
0-5000/50,000/500,000;
Ohms center scale,
30/300/3000.

NET complete with batteries @, 7 5

TURNTABLE STAND

With each stand we send
a stroboscope froe.

All steel —adjustable —holds turntable 15 above bench
—tilts to any position —speeds work —saves time—
prevents damage to parts—pays for itself on first job
—you need several at this low price.

A Two Post Changer with well-made mechamsm—
plays 10" or 12° records intermized. Low pressure
crystal pickup. Size 14 x 14”. Packed two to a factory-
sealed carton, factory guaranteed

SPECIAL 1§95 53105 2995

MODEL 451A
AC-DC

Volt— Ohm—
Milliammeter
+ A dependable instrument of
wide utility — sensitivity 1000
ohms per volt.
Ranges: Volta AC, DC, and
Output Rang
0-]0/50/100’500/1000
Ohms full scale, 500,000.
Ohms center scale 7200,

NEET complete with batteries . ... .. 13.65

PHILCO BEAM OF LIGHT

Selenium cell only, no holder. postpaid. .. $1 .80
{Puts new life into Philco Changers}
Sapphire needle only, no mirror, postpaid $1 .20

INTERFERENCE FILTERS

A plug type filter eliminates noise when
used in line cord of small motors, vacunm
cleaners, etc. A ‘‘natural” for increased
sales.

net each 82¢

MODEL 451B

Same instrument as above but has 2500 olims per volt

sensitivity.
15.15

INET complete with batteries. ... ...
MODEL 452A
Volt— Ohmmeter
A superb instrument —100
microampere meter gives
10000 ohms per volt sensi-
tivity.
Ranges: Volts DC,
0- 10/50/100/500/1000
Ohms full scale,
0-2000/20,000/200,000/2
Megs;
Ohms center scale,
30/300/3000/30,000.

NET complete with batteries. . . ... ... 13.65

SHORT WAVE RECEIVERS

Hallicrafters 5-38. . $47.50
S-40 (Replaces $-20R) ... ... ....... 89.50
SX42 (Replaces SX-284) .. ... 275.00

SLIDE ‘RULE DIALS

Crowe No. 534 —direct ratio
drive—antique bronze es-
cutcheon 234 x 4°— pointer
travel 3%,".

NET with pilot
lamp bracket . . . $l 47

SELENIUM RECTIFIERS

Direct permanent replacement for 117Z6
—117Z3. ete. No filament —no socket —~
no trouble.

It 6 to 49 50
151,08 1% 98¢ *7m90¢

JEWELLED PILOT
LIGHT ASSEMBLIES
@ Candelabra screw base for 110 volt

amp.
@ Mount in 1° hole,
@ Lamps removable from front of panel.

@ Available marked 1-2-2 or 4 on back
of lens.

YOUR CHOICE net 19¢

Include full remittance with orders of $3.00 or less.
Include 259% deposit with all C.0.D. orders of
$3.00 or more.

MODEL 312
Voit—Ohm—
Milliammeter

An economy pocket meter
featuring a 2" moving vane
meter,

Reads: AC-DC volts,

~ 0-25/50/125/250;

Mills AC-DC, 0-50;

Ohms, 100,000;

mfd. .05-15.

Jacks provide range selection.
INET Complete with cord and plug. . .. .
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RADIO TUBES

Get our monthly list
of available tubes
and discounts. Larg-
est available stock
of standard brand
tubes maintained at
all times,

www-americanradiohistorv-com

SEND FOR FREE
BARGAIN BULLETIN

KHVIUSUPPLY &
ENGINEERING CO., Inc.

129 SELDEN AVE.

DETROIT 1, MICH.

RADIO NEWS
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NSIDE and out, artistically and mechanically,

the new Delco Console Combinations reflect
only the finest of craftsmanship and the most
advanced engineering.

There are superior features and refinements to
be found throughout: the tone control, pro-
viding 24 different bass and treble combinations
... the 15-inch speaker, for truer reproduc-
tion . . . the beautifully etched and edge-lighted
dial . . . the specially designed, ball-bearing
roller mechanism that protects the phonograph
and lets it ride in and out easily . . . the pre-
cision-designed selector blades that
prevent record-chipping . . . the

April, 1947

ERVICE-

Cabinets of the new Delco Con-
sole Combinations are 18th
Century in design, superbly
executed by master cabinet-.
makers. Model R-1252 in ma-
hogany (illustrated here) and
Model R-1251 in walnut are
truly exquisite furniture pieces
as well as musical instruments
of outstanding quality. These
Combinations feature 14 tubes
plus rectifier—five bands with
push-button tuning on both
AM and FM —a record changer
that has a capacity of fourteen
10-inch or ten 12-inch records,
with automatic shut-off after
the last record is played.

lightweight tone arm with jeweled-point pick-up.

It’s to such years-ahead features as these
that the new Delco Combinations owe their
magnificent reproduction of recordings and
radio broadcasts and their owner-pleasing
ability to perform faultlessly year after year.
But you really have to see and hear these great
new Delco Combinations to realize how fully
they provide the best of all that’s new in radio.
Along with other outstanding Delco radios,
they are available through United Motors
Service distributors everywhere.

DELCO RADIO

A GENERAL MOTORS PRODUCT

Delco radios are distributed nationally by
United Motors Service. See your United
Motors distributor about the Delco radio line.

13
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Meeld Alfred
A. Ghirardi —
the man who
makes Radio
easy to learn!

Two Ghirardi books THAT TEACH
YOUTO DO ANY REPAIR
JOB ON A¥Y RA

DERN RADIO SERVICIN

THE BOOK THAT GIVES COMPLETE
MODERN Professional TRAINING

Once in a blue moon a technical book is
written that is so important, so com-
plete and so easy to understand that it
is used and recommended universally
by members of a profession. Ghirardi’s
MODERN RADIO SERVICING is
exactly that kind of a book as radio
men everywhere will quickly tell.you!
TEST INSTRUMENTS, TROUBLE-
SHOOTING, REPAIR

Actually, MODERN RADIO SERVIC-
ING is the only single, inexpensive pook
giving a complete, easy-to-understand
course in modern Radio repair work in
all 0. its branches—branches that iead
right through to ali types of Electronic
equipment. Written so simply you can
understand it without ax instructorl
Read from the beginning, it takes you
step by step through all phases of the

work. Used as a reference book by busy
servicemen, it serves as a beautifully
cross-indexed volume for “brushing up”
on any type of work that may puzzle
you.

ONLY $5 COMPLETE

Included is a thorough explanation of
all Test Instruments, telling exactly
how they should be used and why (it
even gives complete data for making
your own Test Equipment if you pre-
fer!); Receiver Troubleshooting Pro-
cedure and Circuit Analysis; Testing
and Repair of Components; Installa-
tions; Adjustments; etc., etc.,—also,
How to Start a Successful Radio-Elec-
tronic Service Business. 1300 pages, 720
self-testing review questions, 706 help-
ful illustrations and diagrams. Only $5
complete ($5.50 foreign).

== YOUR MONEY BACK IN5DAYS w= o

{Murray Hill Books, Inc.

Dept. RN-47, 232 Madison Ave., New York 16, N. Y.

O Enclosed find

only) for this amount plus postage. If no
I within 5 days and receive my money back.

0O 3rd Edition RADIO
TROU:.

BLESHOOTER'S HANDBOOK

I $5 ($56.50 forelgn)

[ Special MONEY-SAVING COMBINATION: MODERN RADIO SERVICING
RADIO TROUBLESHOOTER'S HANDBOOK

and
I (810.50 foreign).

City & Dist. No......... 60000 0d0E S

14

............ SHEALEbeialn trs/ o b8 i

ooty P .for books checked: or O send C.0.D. (In U.S.A.
t fully satlsfled, T may return the hook=

RADIO SERVICING
$5 (85.50 forelgn)

(both books) $9.50

O Ghirardl’s MODERN I

%

HOW TO TEST A RADIO IN

2 MINUTES or less!

Want to repair your own radios—with-
out months of specialized service train-
ing? Want to repair sets for friends for fun
or profit? Or, if you are already a radio
serviceman, do you want to learn how to
diagnose radio troubles in 2 minutes or less
and fix sets TWICE AS FAST and
TWICE AS PROFITABLY—without
a lot of unnecessary testing? Then
order Ghirardi’s RADIO TROUBLE-
SHOOTER’S HANDBOOK today
—on a 5-Day Money-Back Guar-
antee!

START A SERVICE BUSINESS
..GET A BETTER PAYING JOB!

There’s a real future for you in servicing—and
Ghirardi’s MODERN RADIO SERVICING is
just the book to start you on it without delay. And
remember: Radio is just the beginning! What this
big book teaches you about Radio servicing, Test
Instruments, and modern technical procedure is
exactly the training you need to fit you to
“grow up’’ with the fast-expanding Electronics
profession in all of its servicing phases! It
gives you real PROFESSIONAL Training

. . . for only $5 COMPLETE!

TROUBLE-SHOOTERS’ HANDBOOK

MAKE MONEY REPAIRING RADIOS

This 4 Ib. Handbook Shows Exactly How
to Diagnose and Repair Common Trou=
bles in Practically Every Radio in Use

Speed up radio repair work!
Eliminate needless, tedious
testing! Handle common radio
troubles fast and profitably.
Make spare time money re-
pairing sets for friends and
neighbors—without a lot of
costly equipment or experi-
ence.

WHAT TO DO=-HOW TO DO IT

Ghirardi’s famous 744-page, man:
ual-size RADIO TROUBLE-
SHOOTER’S HANDBOOK shows.
what to do—exactly how to do it.

71|

Over 400 pages given common trou-
ble symptoms, their causes and rem-
edies for over 4800 receiver, auto
radios and record changers of 202
different manufacturers. Just look
up the Make. Mode! and Trouble
Symptom of the radio to be re-
paired. Four times out of five, the
HANDBOOK: will show you step
by step just what to do—in a frac-
tion of the usual time. Ideal for
either busy service shops or service
beginners. Pays for itself in time
saved on the very first job.

ALL OF THIS—EXTRA!

Over 300 additional pages include
service hints; {-f alighment peaks for over
20,000 superhets; transformer trouble
data; the finest, tube information you've
ever seen; color codes; and hundreds of
graphs, diagrams, charts, etc.—all care-
fully indexed so you can find what you
need in a hurry. Price only $5—on 5-
DAY MONEY-BACK GUARANTEE
BASIS. Send coupon now!

MONEY-SAVING OFFER!

Get_ both of these big books at our special Money-
Saving price=a complete servicing library of over

2040 pages for only $9.50. ($10.50 foreign.)

www americanradiohistorv coni=
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TERMINAL has VALUES . . .

***YOU Save Plenty!
t ron Better Buys | GARRARD Dual-Speed|

xel#** Phonograph Motor & Turntable
ook’ Model 201 V/D

Terminal is vour Best Be

has tremendous
ything in
west Prices?

diate delivery
. of all items on this page! — 1r0™ " Brand New!
3 SPECIALS for HAMS Well packed for ship-

1 Test Equipmeni‘ TUBES! Brand New! : ment anywhere!
Hickok 191X Signal o 43 50 | Transmitting & Spe"a. The new Garrard 201-V dual-speed motor is now offered in its
ator 143 A roved-
'Ge"er 306 T::.be Tester 48.51 | Types! JAN - ‘;:! latest, trouble-free form, exactly as produced for the U. S. Navy and
ilc';nzs\:IHWSA V. Ohmyst 125.00 Guarante 90  the British Admiralty during the war.

Sitver 904 C/R Bridge... 48.90

kson 636 CP Tube
Jo‘fesfer .............................. 61.25

4 The governor-controlled motor operates at either 33%5 or 78 r.p.m.
\ with absolute constancy and without waver or rumble. It is ideally

| Precision f-zoo Signal 62.87 ‘ 5 suited for use where truly superior reproduction is required.
Generator .o 5 b
Sup:eme_r,qupeedTesfer 57.75 g Because of its extra-heavy rotor, which is slow-running, the result-
: : Commu nications 5 gﬁ ing torque ma'kcfs this motor amazingly smooth and silent. In sheer
el o ivers .50 T performance, it is the finest Garrard has to offer. It is a self-starting |
plEr ] Recei .05 | induction type unit, and is fitted with the patented Garrard Governor ;ﬁ{
. ' N:Tég?AL S ';g % to insure perfect regularity. Il
i NC-240D . 872A e 3.00 | The 201-V is equipped with a Speed Regulator, by means of which k‘ .
1 ' 3E29/82 -~1.95 | a wide range of speeds is possible — as well as perfect adjustment at |
k i e ite far complete Yist § 3314 and 78 r.p.m. It is set on an extension arm so that 16" transerip- ’

Many others—

Oil-filled Filter tion records can be properly speed controlled.
condensgl‘s Model 201-V/D — Two speeds, 78 and 3314 r.p.m. Dual range AC
10 Mfd.—$00 W.V.D.Cuo e Model, 110/130 and 200/250 volts, 40/60 cycles.
A Mfd.—lm W-V.D.C. == 9 5
$-40 ... 2 Mid —2000 w,v.D.cc;;. 1';‘-;
sX-42 4 Mid.—3000 W.V.D.C- ° Complete with 12” turntable. Your cost only_____________
3 Mfd.—4000 W.V-D.C _.‘..3'.33

4 Mid.—4000 Ww.V.D.C...

A TER RIFIC ASTATIC Studio Master **400" ASTATIC Nylon ““508™
For records up to 16" For 10" and 12" records
3 This new modern, Employs new NYLON o S o p Sy
‘ . streamlined tran- g 1-J crystal cartridge v
t A g a ‘ “ | scription pickup em- with Sapphire-tipped 3 %
D o e s ' ploys, revolutionary type NYLON 1-J cartridge | Needle. Designed to faithfully reproduce the &=
with replaceable Sapphire - tipped NYLON | newest extended range recordings now avail- |
41 Needle. Smoothest reproduction, tree from dis- | able. Frequency response 50 to 8000 T
- B sggoio:, :reiye‘\fcyb ri'spo:‘se 50 'f.z 70 ;:';p.s. ,,Eflf"ce arm for;mlgfofh ?{gc'l:’-
.p.s. Li rown Hammerfi a onger recor: o, Li
Genel‘al Electl‘lc 1 ﬁnlish fgr |u;18\g becuty. Your cost, 14 br%wn I}-Ium’r‘r?eerlin finish. IYour cgs?, 1079
only. net, only
. cakers
Inico V PM Sp &
A for monitoring purposes, high N!IGROPHONE STAI.IDS CRYSTAL ASTATIC'S New
Bxcellent for momtor et ete. | Fit all standard mikes |  nstrument NYLON 1-J
qu ¥ ... L/: . 27H ‘I‘I:read | PICKUP Crystal Cartridge
' ~— Handsome, all-
Model 800C — 8" permanent lk chrome, 74" high. " 89 Crystal contact mike, " ::‘dp’::.;ny"ﬂ "“I“"d ':’
magnet speaker, rated 8 Wg;gso ,L;i SPeCial.umn e ;3??2:: ’;fig:::de:: ar\no;‘lnlg scraeth'\“ e
d [ 90 + & 3 — Positi soaiise ! : d noise! Repl
Froguency response 90 4o 8000 rioon syung —roime iy | Fie’ oy on e el
cycles. 95 g justable from 34" to 63". 10" di- . N 75 tridges. Frequency response
Your cost, each. .. ..« | ameter, weighted base. 45 Special 50 to 8000 c.p.s. 23 B
4400 Eg L3 YY1 | 4 Your cost, each nnl15 i
10 for.cooonemeenn s BRENTWOOD [4-WATT AMPLIFIER ASTATIC N-30 |
Features 2 separate high im- High Fidel“‘y

pedance inputs for micro-

‘phone and phono, separate Crysi‘al Mlcrophone

ain controls for mixing and " b
?oding, tone control, push- . Wide-range, smoot
pull beam power output. Out- ) response. Freq.

" *
Model 1200C — 12" permanen
magnet speaker, rated 12 watts.
i Frequency response 70 to 7000

X put impedances: 2, 4, 8, 16 range is 30-10,000
cycles 1) oo ch . purr: 8-’5 and 500 ohms. Outstanding c.p.s.! Complete
Your cost, re . for its frue, rich and natural with 15 ft. cable.

i tonal qualities. Operates on 25

T T SRR " 45[] 1107120 volts AC 50/60 cycles. Your cost

Your cost, including tubes 2695

I unable to visit our store, send us your mall orders with 25% deposit.
Remit in full @ll orders under $5.00. Prices are F.0.B,, New York.

; @1 WARRANTY — No chcng:u our poficy.

Every item we sell is fully guaranteed,
regardless of its low price.

- i

TERMINAL RADIO CORP.

85 CORTLANDT STREET, NEW YORK 7, N. V.

PHONE: WORTH 2-4415.

YATATATATAVAR & | = d aclitt) OTvV C()
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where you see the

name STANCOR

you can count on

QUALITY

e

STANCOR stands for the highest standard of
transformer performance ... Wherever you see
the black-and-yellow STANCOR merchandise
display, you know you can rely on the product
and the distributor who stands behind it. Yes,

. STANCOR stands foremost with radio service

men . . . for the most complete selection of Re-
placement and General Purpose Transformers
...and for advanced designs and universal ap-
plication . .. Now, STANCOR adds new stream-
lined plant facilities to serve you better and
faster . . . to help you make your service business
bigger and more profitable,

TRANSFORMERS

STANDARD TRANSFORMER CORPORATION e« CHICAGO, ILL.

16
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THE OUTSTANDING COMBINATION FOR QUALITY AND FAST SALES!

The smart new, versatile “Court Jester” is the latest
addition to the brilliant Air King line. Here is the
popular priced radio-phonograph combination
your customers can afford to buy. Masterfully engi-
neered for tone; superbly styled for beauty.

The huge demand for just such a high-quality,
low-priced combination means that here is a unit
that will sell itself—built for quick turn-over and in-
creased profit. Too, the all purpose “Court Jester” is
a natural in every home because it goes in any room.

Air King “Court Jester” Features
Compact, modern design in glistening, hand rubbed
walnut finish. Superheterodyne radio receiver with
g/je %u/a/ ’%ﬂﬂ% q '@(H/{'ﬂ

o4

precision die-cut antenna rendering superb sensitiv-
ity and maximum signal. All controls conveniently
located. Alnico V PM speaker. Stepped-up power
stage for increased volume. Plays 10- or 12-inch
records. Equipped with Fidelatone lifetime needle.

List Price $39.95
% %}aﬂy o,/ %Mﬂ %nce 7920

AR KING

RADIO

Division of HYTRON RADIO & ELECTRONICS CORPORATION

% WE HAVE A LIMITED NUMBER OF DISTRIBUTOR AND DEALER TERRITORIES OPEN %
Write: Air King Products Co., Inc., 1523-29 63rd St., Brooklyn, N. Y. Export Address: Air King Internotional, 75 West Street, New York 6, N. Y,

April, 1947 17
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performance
long life
economy

TYPE HF50: Topflight performance
at moderate price. ldeal for small
transmitters and amateurs. Widely
used as generator of HF power
in industrial and medical circuits.

TYPE B10: A versatile general
purpose tube for nearly all types
of service. Plate dissipotion of
150 W. permits delivery of 475
W. continvous operation as Class
C oscillator or amplifier

TYPE HF100: An original Am.
perex contribution favoring oper-
ation with low voltage and high
current. Special charocteristics for
HF  circvits. "Anode dissipation
conservatively roted 100 W.

TYPE 1701: Thermionic,

grid.
controlled gas-filled tube. Heart
of electronic “‘switch'' controls
in varioble voltage and’ othes
electrical apparatus. Important to
designers. ond experimenters.

And all other types you need.
Write for technical rating and
data sheets.

&
bad-

AMPEREX

ELECTRONIC CORPORATION
25 Washington St., Bklyn 1, N. Y.
Cables “ARLAB” ¢ in Canada and
Newfoundland: Rogers Majestic Ltd.,
622 Fleet St, West, Toronto 28, Can.

* Presenting latest information on the Radio Industry.

By FRED HAMLIN

Washington Editor, RADIO NEWS

THE DECISION made by the Fed-
eral Communications Commission on
color television—it had not been
handed down as this went to press—is
probably one of the toughest FCC ever
faced. At least that is the consensus
of newspaper and magazine men cov-
ering the final three-day hearing in
February, and an off-the-record check
with FCC members found them in
hearty — and haggard — agreement.
Everybody also agreed on another
thing — the Columbia Broadcasting
System and those opposing it on the
color question all did a magnificent

{ job of presenting both sides of the

case. It was a camera finish any way
you figure it. . . . Since we don’t know
what the Commission finally decided,
best we can do at this point is give
you all the dope we tould accumulate
and let you put yourself in the Com-
mission’s boots and decide for your-
self. After sitting through the hear-
ings, we are so neutral that all we can
think of doing is to toss a coin. It was
that close.

BASIC ISSUES were these: CBS,
supported by the Bendixz Radio Corpo-
ration, sought permission to start work
on color television broadcasting to the
public over ultra-high frequency chan-
nels from 480 to 920 mec., to date allo-
cated for experimental television, but
not for commercial television. CBS
technicians claimed’'that they could be
serving the public in (about) two
years. Opposed to this view were oth-
ers, representing practically every-
body else in the color television field,
all of whom have been concentrating
cn combination color and black-and-
white in the present commercial chan-
nels—40 to 300 mc. And behind these
issues, of course, was a vital economic
question: Had the opponents of CBS
been caught with their antennas down
—was CBS in a position to beat them
to the public with color equipment?
Or, to put it the other way, had CBS
pioneering in the u.h.f. field failed to
pay off in practical application?

THIS, IN A NUTSIIELL, is the prob-
lem facing the FCC. But, actually, it
was not that simple, and as the testi-
mony developed, the case began to get
as complicated as a short-circuited
pinball machine. Ironically, perhaps
the best summary of those opposing
CBS was made by Adrian Murphy, a
Columbia executive, He listgd sevén

wWwWW americanradiohistorv com

objections to the CBS proposals, among
them that Columbia’s system involved
too many mechanical applications and
not enough electronics; that its broad-
casts were flickery and had to be
viewed in a dark room; that broad-
casts had to be thrown on too small
a receiving screen; that cost factors
were too high; that CBS color wasn’t
as good as present black-and-white,
and that the public, speaking gener-
ally, isn’t much interested in color at
this stage anyhow. It goes without
saying that Mr. Murphy and other
CBS spokesmen denied all these
charges in their testimony.

TYPICAL OF THE OPPOSING AR-
GUMENTS to CBS were those voiced
by Dr. Allen B. DuMont of the labora-
tories of that name at Pdssaic, New
Jersey. Color, he argued, “should be
integrated with existing systems, so
that previous developments in the art
can be used to the fullest and obso-
lescence of the public¢ investment min-
imized.” No color television was
ready for the public at this time, he
said. In the words of Thomas T.
Goldsmith, Jr.,, DuMont’s director of
research, “we feel that many charac-
teristics of color television have not
been sufficiently investigated to war-
rant standardization for commercial
operation at this time.” CBS, always
over-sanguine, had predicted in 1940
that color would go to town in 1941.
“Further research is necessary.”

OTHERS CONCURRED with this
view, experts from half a dozen com-
panies estimating that, instead of two
years, it would be five at least—per-
haps more. Another objection to the
CBS system—*‘“sequential” is the tech-
nical name—flicker trouble had led to
technical compromises that made it
less flexible than the so-called “‘simul-
taneous” system. This point was made
by E. W. Engstrom, research chief at
RCA. He was backéd up with highly
technical reasons presented by G. H.
Brown, a second researcher for RCA4
and the National Broadcasting Com-
pany. Another anti-CBS witness was
Paul Raibourn, a vice-president at
Paramount, who said that “after forty
years of development of color proc-
esses, and in spite of over thirty fea-
ture pictures produced in color jn 1944
and 1945, the academy award winners
and chief box office hits were (color-
less) ‘Going My Way’ and ‘Lost Week-

RADIO NEWS
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ELECTRONICS
e Practical

“HOME-TESTED”’

Hodern “DBL" Way

WITH THE HELP OF

A EIGHT Big Kits of Actual “Learn-by-Doing” Radio

Parts and Assemblies with which you make 133 fascinat-
ing SHOP METHOD EXPERIMENTS in your own home!
Imagine building 7 different Radio Receivers that operate!

B A 16. mm Home Movie Projector and Twelve Reels of

A A “Learn-by-Seeing”” Home Movie Films . . . for picture-
NO PREVIOUS RADIO \‘“v.' ¢ -\ clear, fast understanding of Radio Fundamentals!'
e\"e ,
OR ELECTRIGAL  \n. qee®igee N o~
et n, well-i r s = -
EXPERIENCE NECESSARY .‘,,,o wet odern, well- ustrated, Loose leaf Les
ce sons, prepared in clear, simple, understand-
DeForest’s Training, Inc. provides 2 ‘ .Y C" X
cvery major home study aid_to help you 0° ve® able language . . . to guide you throughout
learn Radio-Electronics rapidly and thor- ‘,‘eﬂ e’( sy
oughly ., . to give you the experience and a. a-‘oa qe‘ ce\ﬂ your training!
confidence neeged for a responsible, Good- -go ‘e . :
Pay Job, or to Start a Business of Your Qwn! : ‘0 oV “6 _
Here is a REAL opportunity field for YOU reid - « ot e THEN GET THE HELP OF.
. ~. when you are a trained Radio-Electronics AT 5\\0 . \'\o“ < 2 ) 6‘“ )
man! Just think of the tremendously exciting A. “‘\O e'\qe - e‘o e > OUR EFFECTIVE
future ahead of FM Radio, Aviation and I8 “ec \‘e\ 6““ -8
Broadcast Radio, Sound Motion Picture Equip- ; 5. : -ve‘ y 3‘0 EMPLOYMENT
ment, Servicing and Sales of Radio Equipment, : ) “e\ ey
ete. Put yourselfin this picture . . . See how you .‘“be ve‘ w0S SERVICE
can benefit from a PRACTICAL trammg in this A- - GUY o™ ‘_5 i)
fascinating work! Think, too, of the commi; possi- (.3 “\)be ‘5'69\‘ co <
bilities ahead of Radar, Facsimile and Television. - T S ‘\ﬂ
Send TODAY for the mterestmg, opﬁortumty- 1 o A \)5 eﬁ oc
revealing book, “Victory for You!” ow others X ?\' : \‘ 5‘“ <
probably no more talented or ambmous than you, B (4] ‘“ “\
have advanced in earning power after o o‘ d Gy 1“0
this training . . . how YOU can do it -‘\ £0 .‘S
too! Mail the coupon NOW! VETERANS! ‘“F a\, “
Big things are happen- Pyt 5
ing at DegForest’s ’Ig}:gn- f hs ho\o “‘
YOU USE isnei.hlnc, of\?rca \rrlol:eranse! “ g e*?
oW art
16 MM «“{ EARN-BY-SEEING” yoursel)fl )\'IT‘;I();)UT k . )
MOVIE COST for a GOOD JOB - - D NN S S S B s -
or a BUSINESS OF -

YOUR OWN in the vast
Radio-Electronic op-
portunity field.

E. B. DEVRY, President
DeFOREST’S TRAINING, INC.
v 9535-41 North Ashland Ave., Dept. RN-D4
' DEFOREST'S TRAINING, INC. iINCLUDES Chicago 14, Illinois, U.S.A

SN BLLML L IRL SN  Send FREE “VICTORY FOR YOU!” BOOK, showing how I may |

SOUND EQUIPMENT, FM RADIO AND

TELEVISION . . . RESIDENTIAL TRAIN- make my start in Radlo Electromcs.
£ ING IN OUR MODERN CHICAGO LAB- I
3 OgATORIERS ﬁlSO AVAILABLE—ASK US Name Agf
F INFORMATION!
v Address Apt.___ '
DeFOREST’S TRAINING INC. City. d oy 7nm.>If = g}t}ate R > I
O If under 16, check here ] a discharged Veteran ol
CHICAGO 14, ILLINOIS for special information. Vorld War IE, check here.
April. 1947 19
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Everything in production

facilities plus engineering

resourcefulness means the
utmost in transformer per-
formance and dependabil-
ity today. Merit Quality an-

swers your problems.

EXPORT DEPARTMENT:
1791 Howard Street, CHICAGO 26, U. S. A.

st Cable Address: MERIT

MER
1t coiy 4 AND TRANSFORMER corp,

Mﬁlﬂ' Coll lND‘I‘AIIIouM&'.

ﬂéf JBDpoacn: -f

cony

» EEUI—QDJDG;;‘

MERIT COIL & TRANSFORMER CORP.

TELEPHONE
Long Beach 6311

CHICAGO 40, ILL.

4427 North Clark St.
10 '
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SPOT RADIO NEWS

End’” Black-and-whites are easier
on the eyes, he believes. So, why all
the rush ?

RATROURN’S STATEMENT ©N
COLOR was condemned as ‘the
sheerest irrelevance” by Dr. Selig
Hecht, Columbia University biophysi-
cist and world-famous specialist in
optics, testifying for CBS. CBS color-
casts, he also testified, were “bright
and realistic,” showing “good contrast,
plenty of detail . . . well-saturated
colors.” To the charge that CBS color
could not be teamed with current
black-and-white, Dr. Peter C. Gold-
mark, inventor of the CBS system, an-
swered with equal emphasis. The two
could be made compatible “on the
same basis as FM and AM,” he de-
clared. “The solution,” he explained,
“is not converters but rather com-
bination receivers which have an FM
and an AM band. The CBS dual band
television receiver is the television
counterpart of a combination FM-AM
receiver.” Other CBS representatives
replied to charges that the CBS sys-
tem was inefficient by pointing out
that it proved highly successful after
more than 188 field tests.

ATTENDING THE HEARINGS
were an impressive. collection of nota-
bles. There were even a couple of
ocbservers from the Russian Purchas-
ing -Commission. Among other wit-
nesses for CBS were T. A. M. Craven,
vice-president of the Cowles Broad-
casting Company, and William B.
Lodge, CBS director of general engi-
neering. For the opposition: F. J.
Bingley of Philco, G. L. Beers of NBC,
W. R. G. Baker for an RMA engineer-
ing committee, G. H. Brown of RCA
and NBC, David B. Smith of the RMA
engineering department, and R. D.
Kell of RCA and NBC.

FOOTNOTES: All evidence made one
fact clearly apparent; despite bugs
and regardless of how color will even-
tually be introduced into the radio
picture, it is coming along nicely,

* thank you, and will play a leading role

in the not-too-distant postwar world.

. Some testimony might prove help-
ful to movie-goers. CBS authorities
testified that the best place to view
television was sitting seven times as
far away from the screen as the
screen is high. Opponents claimed that
four times was the proper distance.
We would have claimed that in most
Washington theaters you have to
stand up, but nobody asked our ex-
pert testimony. . . . Small television
screens, all agreed, are "harder to
watch than large ones. . . . Mostly, the
hearings were solemn but there were
a few laughs, as when Mr. Raibourn
of Paramount introduced into the evi-
dence a color photo of a gal and a
black-and-white of another gal, the
black-and-white shot ‘being the more
attractive. But so was the gal. . . .
Everybody who testified, the Commis-

(Continued on page 102)
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The new Collins 30K-2 embodies certain design
features that are of outstanding benefit to owners

who employ radio communication from point to

point, ground to plane, or shore to ship. This 250
watt radio transmitter can be pretuned to any two
frequencies between 2.0 mc and 30.0 mc. Relay
operation of all r-f circuits, including antenna tun-
ing, provides instantaneous frequency shift.

A speech clipper in the audio circuit raises the
effective modulation level and emphasizes the
speech sounds that produce intelligibility. The
effectiveness is especially noticeable on congested
frequency channels and under adverse atmospheric
conditions. The 30K-2, when the speech clipper is

~in operation, has a signal output comparable to
that of transmitters with normadl modulation and
a much larger power output.

Because the r-f carrier is fully utilized, the power
consumption of the 30K is comparatively small for
the results achieved. Maximum power demand is

IN RADIO COMMUNICATIONS, IT'S . . .

ey
-

GO 00

i

—

s

RETY )

approximately 1250 watts from a 115 volt a-c
single phase power source. Nominal r-f power
output is 300 watts on cw or 250 watts on voice
transmission.

Installation of the 30K-2 is extremely simple.
No time consuming, expensive operations are
required. Just connect it to a power source and
attach the antenna. The transmitter output network
will accommodate a wide variety of antennae and
transmission lines. A remote control unit is avail-
able. For complete details of this new and versatile
radio transmitter, write for an illustrated bulletin,

7\

I

Il

COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA

11 West 42nd Street, New York 18, N. Y. 458 South Spring Street, Los Angeles 13, California

April, 1947 21
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1

FOR RADIO FREQUENCY
APPLICATIONS

R.'F. PLATE CHOKES—Single-layer wound on low
power-factor steatife core, prr'o'ec'éd ‘by -a moisture-
proof coating. Five stock sizes, rated. at 1000 M. A,, in
.bands from 225 to 160 meters.

NON-INDUCTIVE RESISTORS — Vitreous-enam-
eled, wire-wound, power-type resistors for R. F. appli-
cations. Provided in 50, 100, and 160-watt sizes. Many
resistance values from 5 1o 5000 ohms.

PARASITIC SUPPRESSORS—For the suppression
of u.h.f. parasitic oscillations. Consists of a 50-ohm non-
inductive resistor and .3 microhenry choke in p'cnrcnllel..

DIRECTION INDICATOR POTENTIOMETER —

A compact, low cost unit used in a simple potentiometer

circuit with an ordinary Q-1 milliammeter to indicate,

remotely, the position of a rotary beam antenna. For
_ complete information, write for Bulletin No. 128.

DUMMY. ANTENNAS —Glass sealed, non-inductive,
‘non-capacitive, constant resistance units used -to check
R. F. power, transmission line losses, and line to antenna
impedance match. Made:in 100 and_250-watt sizes with
varjous resistances. For complete information, write for
Bufletin No. 111. ' ;

Write on Company Letterhead for
Stock Catalog No, 19 - .

 Gives valuable data and information on
resistors, rheostats, chokes,~tqp switches,

(3
.fmd other unifs. _Ser_\d'for._y_o.ur. copy. - N .
" OHMITE MANUFACTURING CO.
4884 Flournoy St. . Chicago 44, 1.

RHEQSTATS « RESISTORS « TAP SWITCHES

22 RADIO NEWS


www.americanradiohistory.com

Grasp the NEW OPPORTUNITIES in

RADIO

ELECTRONICS AND

MODERN RADIO
EQUIPMENT FOR YOU
TO USE AND KEEP

The very essence of National Shop Method
Home Training Is EXPERIENCE. You get
actual experlence by working with modern
Radio and Electronic equipment—building
many types of clreuits., You may build a
fine, long distance MODERN SUPERHET-
ERODYNE, signal generator, miniature
radio transmitter, audio osclllator, etc.—
many other standard actual cperating
pieces of equipment—conduct cathode ray
and other experiments. This practical work
advances with your training=—YOU LEARN
BY DOING!

TELEVISIONNVOW/

Modern Radio — FM Broadcast and Reception —
Television — Industrial Electronics; Power,
Control, Communications — new equipment
and methods demand new technical ability and
experience. Keep up to date with the latest.

Shop Method Home Training

By a Real Established Resident School
with its own FM Studios, Shops and
Laboratories.

TRAIN WITH ADVANCED
TECHNIQUE

The good jobs in Radio Electronies
now go to the men who are equipped to
handle them. It takes training and ex-
perience. National Schools, one of the
oldest and largest trade schools in the
country, makes it possible for xyou to
get this training right in your own
home IN YOUR SPARE TIME.

National maintains modern resident
training Studios, Shops and Labora-
tories where instructors and engineers
are working constantly to improve
training methods. SHOP METHOD
HOME TRAINING {s a logical esten-
sion of this practical system.

A FREE lesson that shows you how
practical and systematic this new train-
ing method is will be sent you without
obligation. You may keep and use this
lesson to prove to yourself just how
practical Natlonal Training really fis.

Get one of the many NEW JOBS
that demand new techniques and meth-
ods in Modern Radlo. Get your share of
the NEW BUSINESS that servicing
the new sets and equipment demands.
Experts agree that Radio, Television
and Electronlcs present opportunities

APPROVED FOR
TRAINING
UNDER GI BILL

See What National Training
Has Done For These Men

National Shop Method Home
Training wins good jobs, in-
dependence and security, Take
the word of National men who
have established records in
their favorite Radio, Televi-
sion, or other brapches of
Electronics,

4 From 0. K. Ivey,

| Washington,

D. C., comes this
endorsement: ‘1

believe National

offers the best

course to be had

... Keep up the good work."”

Here’s a state- §
ment from R. R. ?
Wright, Black-~

foot, Idaho: *‘Due

to my training at

National I was

selected to in-

struet in the laboratory work
of Navy and Marines.”’

Clifford Hannah,
Portage La Prai-
rie, Manlitoba,
Canada, writes:
“My training has
brought results as
I'm in line for
another raise thanks to Na-
tional’s encouragement and
thorough training.””

Joseph Michel,
Jr., Granite City,
Illinois, writes:
“I am _enthused
with National
training. I am
now earning $225
a month as a radio oberator
and technician and $20 a week
more in my shop at home.

Read what other enthusiastic
students have written about
National Trainipg in the big
40 page book we will send you.

April, 1947

much greater than ever beforel

Radlo is expanding with far-reach-
ing improvements in reception. No one
knows yet how great the Television
market will be, Electronics will touch
almost every walk of life—in industry
and in the home.

TURN YOUR INTEREST IN
RADIO INTO A CAREER THAT
WILL ASSURE YOU SUCCESS AND
SECURITY.

FIND OUT WHAT NATIONAL
TRAINING CAN DD FOR YoU

YWhere do you stand today in mod-
ern industrial progress? What does the
future hold for you? You owe it to
yourself to {nvestigate this opportu-
nity. With National Tralning YOU
GET AHEAD FAST—you may_step
into a good positlen or start a busi-
ness of your own, with little capital,
even before you complete your National
Course.

Fit yourself for a career of inde-
pendence, good earnings, success and
security in one of the fastest growing
fields in industry. For full informatfon,
just send your name and address on the
coupon and mail it TODAY.

Get This Book
FREE

This big book presents the
facts about the field of Elec-
tronies and your opportunities
in it together with full Infor-
mation about the advanced Na-
tional Trainlng. Read it and
make up your own mind that
National Training will equip
you for a great future. No
salesman will call on you from
National. The book is FREE
with your sample lesson. Clip
and mail the coupon TODAY!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA £ST.1905

wwWwW.americanradiohistorv com

REE
LESSON

mﬂﬂ[ﬂ;’;'ﬁ a,‘(’iiﬂi

: L]
g National Schools, Dept. 4-RN (Matl in envelope or paste 1§
: 4000 South Figueroa Street, Los Angeles 37, California on penny post card) :
1 Mail me FREE the two books mentioned in your ad including a sample lesson of your course. .J§
g I understand no salesman will call on me. [
] 8
: NAGTER 62 asdns e woror: Y- « LT - -3 TXTHET: -ETk b el AGE..... : :
} ADDRESS .............. I R~ e e P AN B 500 T :
: CIT ke s w2 L L AR S TS0 06 el e G4 VT 67 2 % 10006 00 N :
t Include your zone number ’
i [0 Check here if veteran of World War 11 ]
l---------------------------------------------i—--‘
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A SIGN OF SUCCESSFUL SERVICING

Bradley's has all fifteen

A leading radio publication re-
cently featured Bradley's of Red
Bank, N. J. on an editorial
spread, which told of the profit-
able efficiency. of its service de-
partment. Characteristically, Brad-
ley's has all fifteen RIDER MAN-
UALS, depending upon them for
authoritative information supply-
ing all necessary servicing data
on American-made receivers is-
sued from 1930 to 1947.

From no other single source, is
this information available. In no
other way can you have at your
fingertips the information you
need to diagnose troubles in any
and all radio receivers that come
to your shop for repair; receiver
schematics, voltage data, align-
ment data, resistance valves,
chassis layouts and wiring, and
trimmer connections.

Volume XV, covering sets issuved
durmq 1946, mcludes the exclusive
Rider ‘/clarified-schematics’’ which
break down the composite diagrams
of hundreds of complicated multi-

band receivers into individual sche-
matics of each circuit as it exists
with each turn of the wave band or
equipment switch,

To with each copy of Volume
XV is included the 150 page ‘‘How
I+ Works' book, a practical guide
to the theory of operation of the
new technical features in the latest
receivers, These exclusives are but
two of the many important features
in Yolume XV, which also includes

RIDER MANUALS

VOLUME XV = JUST OUT!

2000 pages, plus 150 page ‘‘How It Works' Book
$18.00 complete

Volumes XIV to VIl (each volume)
VOIUME| VF. s s ppiamene - mccnpoorremenpuistitod biin «11.00
Abridged Manuals [ to V {one volume)....
Record Changers and Recorders

15.00

17.50
9.00

all popular “"Ham*’ <
tion receivers, Scott receivers, Mag-
navox RA combinations and record
ployer combinations.

RIDER MANUALS provide a
systematic, compott, indexed data
service, always in order, always
ready with the information you
must have for efficient, time-sav-
ing, profitable servicing. Year
after year, after year, RIDER
MANUALS keep pouring out prof-
its for servicemen. Owners of Vol-
ume |, who bought it 17 years ago
are still deriving benefits from it.

In spite of greatly expanded
production, demand for RIDER
MANUALS still exceeds supply.
Place your order today.

JOHN F. RIDER, PUBLISHER, INC.
404 FOURTH AVENUE, NEW YORK 16, N. Y.
Export Division, Rocke Internctional Corp., I3 E 40th 1., New York City. Coble ARLAD

Inside the Vacuum Tube
Solid concept of 'heory
and operation

Understanding Mlcrowoves
Provides foundation for
understanding

Radar )
Entertaining, revealing,
in lay longuage . .

The Cathode Ray Tube
at Worl
A::epfed au'homy on
subject > @
Frequency Modulahon
Gives prmclples of FM

radio . . a ¢
Servicing by Signal
Tracing

Basic method of rodlo

servmng . . .

The Meter at Worll
An elemenfury text on
meters . .

The Oscillator cQ Worll
How to use, test and
repair « . . . .

OTHER RIDER BOOKS

$4.50

6.00

1.00

4.00'

2.00

2,50

Vacuum Tube Voltmeters
Both theory and practice $2.50

Automatic Frequency
Control Systems
—also automatic tumng
systems

A-C Calculation Churfs
Two to five times as fast
as sliderule . . . . .5

Hour-A-Day-with-Rider
Series—
On ““Alternating Currents
in Radio-Receivers’’
On “‘Resonance &

1.75

Alignment’’

On “’Avtomatic Yolume
Control”’

On "D-C Voltage
Distribution’’ $1.25 each

This new Rider Book,
soon to be announcod.
will be of lasting use-
fulness $o everyone in-
terested in any phase
of radio.

RIDER MANUALS

MEAN SUCCESSFUL SERVICING

WAV americanradiohistors:com
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NTICIPATING the day when'servicing of television sets will be as
common as present-day servicing of radio sets, Mallory has long been

engaged in planning, designing and building television components.

The result of this foresight is shown in the typical television circuits
illustrated above—circuits in which no less than ten different Mallory
parts find an important place. Three of these parts—the Inductuner*, the
Videocoupler and the Grid Bias Cells—are of exclusive Mallory design.

The important point about these products is that they conform to
standards for which Mallory is famous. Each in its own right is a
true “Approved Precision Product.” Each has the earmark of premium
quality. You expect more and get more from Mallory components.

That’s true, too, of these television products.
*Reg. U. S. Pat. Of.

Inductuner: By varying the in-
ductance in a continuous manner,
it provides infinjte adjustment of
frequencies of the Television, FM,
Aireraft, Amateur and Police Bands
—from 44 to 216 megacycles.

Grid Bias Cell Assembly: Im-
proves picture quality by aiding
low frequency response and effec-
tively eliminating stray pick-up.
Videocoupler: Widens frequency
response, resulting in better picture
definition.

FP 550 Capacitor: A unique de-
coupling and screen bypass capacitor.
10 Watt Vitreous Enamel Resis-
tor: Used as a voltage dropping or
bleeder resistor in low voltage power
supply.

WP 540 Capacitor: Bypass for
vertical centering.

WP 510 Capacitor: Bypass for

horizontal centering.

WP 505 Capacitor: Bypass in
compact container for video stage
cathode circuit.

FP 135 Capacitor: Filter in low
voltage ‘power supply; eﬁectively
eliminates 60-cycle “hum band”
distortion.

Carbon Controls: Used as tone,
volume and contrast controls. (Not
shown.)

Wire Wound Controls: Used for
horizontal and vertical centering.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

April, 1947
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REMORE ACCURATE FM-AM
CEIVER TUNING BY MEANS OF

Genero\ E\eﬂnc reseorch plu
work, 2 respon nsi
mdmato tube——mos

fast, accurate recewe

An electron-i@
fuorescent S¢

take the form of gre en
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Ex\remely e FM, dlscrlmmoior tuning M aCCOﬂ'l
plished by b tch1 g depth of the 6AL7 GT s ligh
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on-tune

e FM circuit

applications are showns fourth— M-—lllustrates

how avc voit d for tuning purposes by
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IN -PRINCIPLE
IN SIMPLICITY AND RELIABILITY!
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KEN-RAD'S OUTSTANDING NEW INDICATOR TUBE WILL BE
ON-VIEW AT THE CHICAGO PARTS SHOW, MAY 13 THROUGH
V6. SEE HOW [T TUNES CIRCUITS TO HAIRLINE ACCURACY
WITH EASE AND PRECISION! YOUR VISIT TO THE KEN-RAD
DISPLAY will BE ONE OF THE HIGHLIGHTS OF YOUR
CRICAGO TRIP. A CORDIAL WELCOME AWAITS YOUL

@ The 6AL7-GT’s principle of operation is unique and
effective. In the cutaway drawing at the right, note that the
three deflection electrodes are close to tge cathode, with
this whole assembly in turn separated from the target by the
grid. The latter operates either at cathode potential, or at
a few volts negative with respect to the cathode. Because
electrons move slowly in the area between cathode and
grid, the 6AL7-GT’s deflectors easily control the position
of the electron beams on the target. Increasing the negative
voltage on the grid slows down the electrons still more,
augmenting their response to the deflectors’ pull and thus
heightening the tube’s sensitivity.

More detailed -technical information and performance
data on the GAL7-GT will be furnished promptly on re-
quest. If you manufacture electronic equipment, Ken-Rad
tube engineers gladly will work with you to apply the new
Indicator Tube to radio receivers or test equipment you
may have on your drawing-boards. Communicate direct
with Ken-Rad at the address below.

Behind KEN-RAD .
radio tubes stands
Electronics® first and
greatest name —
GENERAL ELECTRIC

. P s

- TIONS
$YPICAL OPERA'“NG condl

(indicator service) .
m
Heaoter yoltage o 503:5 :
Heater current
rget voltage ) ) ]
.{;olioge, deflection elec ov
trodes Vv 2and 3 ) = -
thode resistor (appr© ) e
o fiector sensitivity (ap'prox -
i scence cut-off grid o

Fluore
volts (appro*

TARGET

SPACE GHARGE
GRID

FM CONTROL
DEFLECTOR

COMPARISON DEFLECTOR

BOUNDARY
DEFLECTOR

CUTAWAY VIEW OF A KEN-RAD 6AL7-GT.
SHOWING SCREEN TARGET, GRID,
ELECTRQN-RAY DEFLECTORS, ETC.

{17a-F15-a8%80

~—

~ DiVISION OF
_ GENERAL ELECTRIC
- COMPAMY
_ SCHENECTADY,
NEW YORK

wWWwWW americanradiohistorv.-com
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Televigion today is clearer, sharper, and brighter—thanks to the improved kinescope, or picture tube, perfected at RCA Laboratories.

The Picture Tube that brought life"to television

The screen on your home television
table model receiver is the face of a
large picture tube. And the skater you
see on the face of the tube is the iden-
tical twin of the skater being televised.

Pioneering and research in RCA
Laboratories led to the development of
this tube which allows none of the orig-
inal realism to be “lost in transit.” It
reproduces everything the television
camera sees, shows you every detail,
keeps the picture amazingly lifelike
and real.

An RCA Victor television receiver
brings you all the action, drama and ex-

28

citement that you'd enjoy if you were
at the event in person—and on top of
that it’s all brought to you in the com-
fort of your own liome...you dont
have to move from your favorite chair.

RCA Laboratories has niade pos-
sible outstanding advances in every
phase of television. And for television
at its finest, be sure to select the re-
ceiver bearing the most famous name in
television today—RCA Victor.

Radio Corporation of America, RCA Build-
ing, Radio City, New York 20. Listen to
the RCA Victor Show, Sundays, 2:00P. M.,
Eastern Standard Time, NBC Network.

WWW americanradiohistorv com

Exclusive “Eye-Witness” feature
on all RCA Victor home television
receivers “locks” the picture in tune
with the sending station. It assures
you brighter, clearer, steadier pic-
tures. If television is available in
your vicinity, ask your RCA Victor
dealer for a demonstration.

mi i RADIO CORPORATION of AMERICA

RADIO NEWS


www.americanradiohistory.com

SPEAKERS

priced from

9u51900 |
CONSTANTLY INCREASING PRODUCTION
\ Y

Ve

E ' @%Wm 204 g//laamﬁw/a/ww 0/ ﬁne Sootestic 57,.,%% et

SRS |

IENSEN MANUFACTURING BOMPANY 6617 5. LARAMIE AVE., CHICAGO 38, U.S.A.
In Canada: Copper Wire Products Lid., 11 King 5t. W., Toronto, Ont.

April, 1947 it
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g have been National's col-
NN < laborators in creating’ the

CEST. " Hams around the world

'NC-173—ready naw after

1914

~ five. years of intensive research. Here
" are some of the advantages this 13-

iube superheferodyne receiver. offers:

,. The NC- 173 s newly des;gned ad-

|ustable.thr_esho|d double - diode noise

* limiter—working on both phone and CW
~hasan extremely high limiting efficiency.

because of the short recovery time.

‘® Voltage .regulated circuits give the

~ NC-173 high stability and less drift for
“changes in powerline voltage. The pitch
of code “characters barely changes —
even ‘over -extended ‘listening periods. |

@ The S meter curcunf ollows sugnol A
~strength recordings to be token on either
2 phone or code. ' '

o Works equully well on cooXnol feed-
~line, smgle -wire, dtrechoncl or balanced_

ontennc

® AC quered'. Will ‘also -operate. on

battery for portable or emérgency use

—110/120 or 220/240 volts, 50/60

cycle. Frequency range 5410 31 and-
48 to 56 MC. (Includes calibrated band

spread on 5, 10, 11, 20, 40 aond 80

.meters).

- @ Ask your dealer fo let you see cmd

hear the new moderofe priced NC- 173

| ‘ SONIIE ;SWVH 0L ums’nvN

THE NATIONAL NC-173

NATIONAL

COMPANY, INCORPORATED
MALDEN, MASS
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M el‘wpalfll‘an

SENSATIONAL VALUE!!

THE NEW MODEL 111
AC-DC QUALITY MULTITESTER

M

A new pocket size volt-ohm-milliammeter with
features never before available in an instru-
ment of this size and price.

SPECIFICATIONS:

D.C. Voltmeter: 0-5-50-250-500-2,500 volts. A.C. Volt-
meter: 0-10-100-500-1,000 volts. Output Voltmeter:
0-10-100-500-1,000 volts, D.C. Milliamnreter;: 0-1-10-
100 milliomperes. D.C. Amperes: 0-1-10 amperes.
Ohmmeter: 0-500-100,000 ohms; 0-1 megohm, Deci-
bel Meter: —8 to +55 db. The scale is calibrated for
line of 500 ohms impedance. For ather impedances
correction charts are supplied. Model 111A, open face

as shown. ] 6 8
Complete with instructions.ccooveeeans B R SIS . = o= o000 8 $ . 5

Model 111P, in portoble cose {not illustrated) including testing leads 19 85
and complete inStructions. « o qeseeoreecnsaneeetastioniaarcocccoes .

The New Model B-45

BATTERY OPERATED
SIGNAL GENERATOR

for servicing AM, FM and
Television Receivers

Self-modulated Signal Generator, providing a
‘highly stoble signol. Generotes RF. fre-
quencies from 150 Kilocycles to 50 Mego-
cycles (150 Ke. to 12.5 Mc. on Fundamentals
and from 11 Mc. to 50 Mc. on Hormonics).
R.F. is obtoinable separotely or moduloted by
the Audio Frequency.

Direct reading—all colibrations ore etched on the front panel. Complete “with
shielded test leod, self-contained, batteries ond instructions.

o eyl nierde I $21.15

The Model 689—IF

WESTON OHMMETER

A convenient, pocket size ohmmeter for checking circuits by
the resistance and continuity method. The energy for the
resistance readings is supplied by a self-contained 1.5 volt
No. 2 standard large fiashlight cell. Variation in battery
voltage is compensated by a gnetic shunt adjustabl
from the outside of the case. Built to meet U.S. Army
Requirements for Acturacy and Dura-
Model 689—IF  BilitY!

This Ohmmeter also has a double range
0-10 and 0-1,000 ohms for the occurate measurement of

low resistance volues.

Model 689-IF comes complete with operating instruction, ‘test
leads and LEATHER CARRYING CASE.
UST PRICE $25.50...ccueenincacnnens Our Price $]485 Leather Case

MAIL ORDERS FILLED
Same Day Received!

We carry nearly 5,000 instruments in stock. All models
listed below are available for immediate delivery.

PRECISION APPARATUS INSTRUMENTS

8325—3) Range AC-DC Multi-Range Tester.o.oovovoeeiiiancanare $23.04

844P—34 Range AC-DC 400 volts AC and DC VOLT-OHM MILLIAMMETER. 32.20

856P—44 Range Super-Sensitive, 600 volts AC-DC TESTER 20,000 ohms
pervolt DC. v ew vovvnerans e B B o ——00o-Tiocbo b 49.9

864—AC-DC VOLT-OHM-DECIBEL- MILUAMMETER with large 97 meter
912P—Dynamic Mutual Conductance Tube Tester
E-200—A.M.-F.M, and Television Signal Generator
EV-10P—6,000 volts AC and DC Vacuum Tube Multi-Range: :
920P—Combination Dynamic Mutuol Conductance Tube Tester, Battery

Tester and 33 Range AC-DC Multi-Range Set Tester...e.ooocvunees 84.20
954P—Combination Mutual Conductance Tube Tester, Battery Tester and

37 Range Super-Sensitive AC-DC Multi-Range Set Tester, 20,000 ohms

Per VoIt DC. st v veerenaeaonincaeriissaiuaeranrsessnaacr noies 99.20
WESTON ELECTRICAL INSTRUMENTS
697 —Volt-Ohm Milliammeter.. ...ocvvtieiiviivneeenn. $26.45
779 —Super-Sensitive Analyzer............... Jooeennns 76.45
785 —Industrial Circuit Tester. ......ccveveeeeecne.n...103.60

798 —Mutual Conductance Tube Checker and Analyzer....187.10
SUPREME INSTRUMENTS

543—Multi-Tester. ... oo vimeniraeiuiaeeenieneianes $18.95
589—Tube and Battery Tester.c.euaeneenneieeneeennes 48.95
599—Tube and Set Tester. .. ..cvveerernncesetecraruons 62.50
565—Vacvum Tube Voltmeter. ..ro.oviivnivieinennens 63.50
576—"Signal Generator. ... ...ceeeiriiriiianienans 68.95
804—Combination Tube and Set Tester........ i 89.50
546—0scillosCOPe. « v oo rvaiat et iiiianeaan . 8975
McMURDO SILVER CO.

905—"Sparx" Dynamic Signal Tracer.............. i....$39.90
904—Capacitance Resistance Bridge. . .........ooovnntn 49.90
900—'""Vomax" Vacvuum Tube Voltmeter..........c.covne 59.85
906——A.M.-F.M. Signal Generator......cooeveveceiennns 89.90
RADIO CITY PRODUCTS

AA7—MUK-TESter. « v vv vt er ceraceeaososnnsasatssasons $17.95
A48—Multitester. ..o v vttt 24,50
322—Dynoptimum Tube Tester. .. ...ocvvvieanneeeenn 41.50
461P—Sensitive Multi-Tester. . ....cooveeeeecaienioeenns 42.63
b64—Electronic Multi-Tester......oovvrienieneieneeennn 45.00
705—Signal Generator. ............. oo o oo AT 49.50
315—Rollchart Tube Tester. . .. .vvcveieneeneeneeanns 59.50
802N—Combination Tube and Set Tester.........covuvne 59.50
668—V.T.V.O. Capacity Meter. . ....ccvviiiveieannas 73.01
805—Combination Tube and Set Tester. . ............... 89.50
665A—V.T. “Billionaire” Insulation Tester VIVM........... 92.61
SUPERIOR INSTRUMENTS

CA-11—S5ignal Tracer. .. oevverrnenoescecnssceannnns $18.75
670—Super Meter. oo oo eieunienaneaoearoannns 28.40
CA-12—Audible-Visual Signal Tracer. ....ccovviveceenen 34.85
450—Tube Tester.....coovveveconnn eeseeasseaseeans 39.50
650—Signal Generator. «...cvieitiiiiiiaiiiaaeauen 48.75
400—Electronic Multi-Tester........coveeeeereneaeenen 52.50
600—Combination Tube and Set Tester. . ....ccovvuvenns 62.50
SHALLCROSS MFG. COMPANY

Decade Resistance BOXes. . «.veveensveravasmonosasnses $13.50
Portable Galvanometers.......ccueuene et o8 J6c 0060 27.50
630—Wheatstone Bridge..oovviireresraeecaneseons ... 7500
637—Kelvin Wheatstone Bridge. .. c.ocvviiianenn. 00000 100.00
638-2—Kelvin Wheatstone Bridge. .........00nnue ....150.00

ALLEN B. DUMONT LABORATORIES
185A—Electronic Switch and Square Wave Generator. .. .$105.00

274—5" Oscilloscope.cvveeereeersranns e eibops ....115.50
WATERMAN “Pocket” Oscilloscope. .o .ovvveeen. B 000000 55.00
MONITOR Crystalliner Signal Generator..........ovov.n. 57.50
Bliley Crystal Controlled Signal Generator. .............. 69.50
200 —Electronic Measurements Mutual Conductance Tube )

S e R B PP SIS © 0 O t.. 49.85

TERMS: 25% deposit, balance C.0.D.
or full payment with order.

SEND FOR FREE CATALOG!

April, 1947

alifact cLecTRONIC & INSTRUMENT CO.

Dept. R, 6 MURRAY STREET
NEW YORK 7, N. Y., U. 5. A.

Coble Address: METRONICS
Phone: BArclay 7-5556

wwWw_americanradiohistorv com
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Built to BUD W
High Standards of Quality

1. Compact and entirely self-
contained.

2. Stability comparable to
crystal.

3. Plug-in coils used for high-
est efficiency.

4. This is a dual purpose unit
having V. F. O. operation
and with provision for
switching to crystal opera-

tion.
SEE IT AT YOUR '
LOCAL DISTRIBUTORS!

BUD CAN SUPPLY ALL YOUR NEEDS!

. with the latest types of equipment
including: condensers—chokes—coils—
insulators — plugs — jacks —switches —
dials—test leads—jewel lights and a
complete line of ultra-modera cabinets
and chassis.

>
BUD RADIO, INC.

CLEVELAND 3, OHIO

SAMUEL INSULL, JR. has joined Stew-
art-Warner Corporgtion as assistant
to James E. Knowlson, chairman of the
hoard and president of the company.

Since his separation from the Navy,
where he served from August, 1943 to
December, 1945 attaining the rank of
commander, Mr. Insull has been vice-
president of Central Barge Company
of Chicago.

He was engaged in the utility busi-
ness in Chicago from 1922 to 1938 and

beginning his Navy service,
* * *

LAZARE GELIN, who until recently
served as export manager of Lear,
Incorporated, will
head a new organi-
zation which will
handle all of the
company's export
work. The new com-
pany will be known
as Lear Interna-
tional Export Cor-
poration, with head-

York.

The complete Lear line of electro-
mechanical products, aircraft naviga-
tion and communication instruments
as well as their home radios will be
handled by the new export firm.

Mr. Gelin, who has spent over fif-
teen years in the export field, has just
completed a survey of the Central and
South American markets and is ex-
panding his activities to include the
growing European and Indian markets.

* * *
PAUL B. ROFIELD has joined the sales
department of the Garod Radio Cor-
poration of Brooklyn, New York

he will engage in the company’s sales
promotion activities.

Prior to his war service as a navi-
gator in the 15th Air Force, Mr. Ro-
field was associated with several radio
| manufacturers in sales and sales pro-
motion positions.

* * *

HARRY F. RANDOLPH, fifteen-year vet-
eran at RCA, has been appointed Gen-
eral Plant Manager
of the Tube Depart-
ment of the RCA
Victor Division,
Radio Corporation
of America.

Joining the com-
pany in 1932, he
scheduled parts and
materials for tube
production and was later put in charge
of metal tube production. Climbing
steadily, his next step was assistant
superintendent of metal and glass re-

WWAW.americanradiohistorv.com

later was an insurance broker until -

quarters at 50 Broad Street, New.

where, in addition to his sales duties,

ceiving tube manufacture. After help-
ing to select the site and organize the
plans for the RCA plant in Lancaster,
Pa, he was made plant manager at
Harrison, N. J. and given charge of
glass tube production in Indianapolis.

Mr. Randolph will continue as acting
manager of the Harrison, N. J. tube
plant while adding to his duties the
supervision and coordination of all the
company's tube manufacturing activi-
ties.

* * *
GENERAL RADIO COMPANY of Cam-
bridge, Massachusetts has recently
started work on a new four-story ad-
dition to the company’s main plant at
275 Massachusetts Avenue.

The new building, located at the
corner of State and Windsor Streets
in Cambridge, will add approximately
30,000 square feet to the company’s
manufacturing space. The addition
will be used to house manufacturing
operations now being carried on in
rented quarters in addition to provid--
ing increased production facilities.

The plant is expected to be com-
pleted in the late spring or early
summer.

* * *

JULIUS FINKEL, president of the JFD
Manufacturing Co. of Brooklyn, N. ¥e.
has named the R.
W. Farris Co. of
Kansas City, Mo. as
sales representa-
tives in Iowa, Neb-
raska, Kansas and
Missouri.

The R. W. Farris
Co. is a partnership
between Mr. Farris,
president of the Missouri Valley chap-
ter of “The Representatives,” and
Zell S. Myers.

E T T
PEERLESS RADIO DISTRIBUTORS of
Jamaica, Long Island have taken over
the operation of the wholesale division
of Tung-Sol Lamp Works, and will as-
sume ownership of their New York
warehouse and distribution plant.

Mr. MacNatovitz, who formerly
covered the territory of New York,
Brooklyn and the Bronx for Tung-Sol,
joins Peerless to head the New York
office. The Peerless main office will
remain in Jamaica, while the new
office will be used to service New York
customers. o

* * *
ERNEST A. MARX, head of the television
receiver division of Allen B. DubMont
Laboratories, Inc., has been appointed
chairman of the executive committee
on affiliates of the Television Broad-
casters Association. The duty of this
(Continued on page 132)
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0ld-Timers say:
g G R
othe good work!”

i “PHOTOFACT j
Seasoned Servicemen get all but human, Thepes e

best I've ever
er seen—and Pve
‘sjeen everything since the early
ays of radjo.”—Ben Davis, G,
lena Park, Texas. o=

Invaluable Help from
Protoract® FoLDERS

“In 20 years of servici 1

! ng ra
q:agrams so clear and eﬁsy g;ors,
in every detail. 3
for so little?”
Zone.

Ive never seen
ad, so complete
ut out so much
Cristobal, Cana}

“Have neve
Have T seen anythin
Iike it in 20 years of servicinggi

‘ How can yoy P
A gift from heaven.”—Saun.

Exclusive —Hollis L. Hicklin,

ders Radio

PHOTOFACT

Features

@ COMPLETE

Everything you need in one handy, unified
form—1large schematics, pictorials keyed to
parts lists and adjustment data, complete
listings of parts values and replacements,
alignment, stage gain, circuit voltage and
resistance analysis, coil resistances, dial cord
stringing, disassembly instructions, record
changer analysis and repair.

@ ACCURATE

All sets are actually taken apart and an-
alyzed by experts in the Sams laborato-
ries. Every part is measured, tested and
quadruple-checked for accuracy. All data is
original. This theans the data you get is right.

@ CURRENT

PHOTOFACT FOLDERS are issued twice
monthly, as the new receivers come off pro-
duction lines. You don’t have to wait for in-
formation. As receiver changes are made, you
get correction and addition sheets for your
files. Your data is always up to the minute,

@ EASY TO USE

& Sound s
more, Md. und Co., Balti-

Hundreds who have been in radio
servicing for ten years and more express
complete satisfaction with PHOTOFACT
FoLbpeRrs. They say it’s the best service
they’ve ever found for saving time and
money—and they ought to know.

Whether youre an old-timer or
newly established, you’ll find PHoToO-
Fact FoLDERS indispensable—equal to
another man in your shop for less than
9c per day. They will save you hours of
time and effort: place at your finger-
tips all the information you need to do
a better job—information compiled
from a personal analysis of each re-
ceiver.

PHOTOFACT FOLDERS ar¢ the result
of actually examining and testing
+Trade Mark Reg.

sample sets that are brought to
our laboratories. They cover all the
latest radios, phonographs, record
changers, recorders, communications
systems and power amplifiers as they
hit the market. And they come to you
in sets of 30 to 50 at only $1.50 per set.
This low cost includes membership in
the Howard W. Sams Institute, which
entitles you to free service on special
problems affecting your business.

PHoTOFACT FOLDERS actually cost
younothing because they pay for them-
selves over and over again in time
saved. Spend less time, do better work
at more profit. Order your PHOTOFACTS
today. See your distributor, or use the
convenient coupon.

Set No. 15 Due March 10— Set No. 16 Due March 25

All diagrams aré coded to numbered parts : T
lists. Everything is positively identified for i MAIL THIS ORDER FORM TO YOUR DISTRIBUTOR TODAY. If you do mot 1
fast work.. All folders are set up in uniform, 0 l‘(;IIOV;IIAhiS naréxc and Iadéjrt_:ss, s]encl6 itI d‘iirectly todHowanl:ll w. S}s:ms & Co., Inc.,‘12924bEast 1
Lt Pl . ashington Street, Indianapolis 6, Indiana, and we will see that your nearest istributor
easy-to-fol}ow style: big type, big }llustratlons gets it. In Canada write to A. C. SIMMONDS & SONS, 301 King Street East, Toronto,
—-no hunting, guessing or eye strain—no more 1 Ontario. Canadian Price, $1.75. |
loss of time and temper. 1 - 3 i
g Send me Volume 1(including Sets Nos.1to10
D SendSetNo.15 D Send Set No. 16 D inclusive) with De Luxe Binder, $18.39. |
- (Circle one or more of following) Send Set No. 11, 12, 13, 14 ($1.50 a set)
HOWARD 'W. SAM S & Co., INC. (Circle one or more of following) Send Set No.1,2,3, 4, 5,6, 7, 8, 9, 10 ($1.50 a set) :
My (check) (money order) {cash) for _-_is enclosed.
R A D I o (If you send cash, be sure to use registered mail.) —_!
“PLEASE PRINT -
PHOTOFACT SERVICE : — if
In Canada—write to A, C. SIMMONDS & SONS, Name — I
301 King Street East, Toronto, Ontario Address. e i
N o/ A L) LT I — |
April, 1947 33
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Announcing a brand new miniature capacitor

The "HI-KAP”

made with Centralab’s original Ceramic-X!

Look at “HI-KAP” Performance,
Ratings, Convenience of Design!

Other capacity values available. Inquire now!

Compare these Exclusive “"HI-K AP Features
« « « Never Before Avudilable in Small Capacitors!

ACTUAL
SIZE
SHOWN
ABOVE

Ceramics
Bulletin 720

Variable Resistors Ceramic Capatitors
Bulletin 697

Here it is—a sensational new quality
line of miniature ceramic disc capacitors,
developed and completely fabricated by Cen-
tralab! No other capacitor this size offers you
the dependability, economy and versatility which
these “Hi-Kap” features now make possible:

RELIABILITY: Permanent Ceramic-X stability as-
sures utmost reliability in small physical size and
low mass weight. Impervious to moisture.

CONVENIENCE: -Convenient placement of 22-gauge
leads permits low inductance connections on al-
‘most any appropriate capacitor application.

CAPACITY: “Hi-Kaps” are rated at a.guaranteed
minimum capacity for applications where close
tolerances are unnecessary, Lowest minimum ca-

Selector Switches

Bulletin 630 Bulletin 722

pacity will be exceeded by substantial amount on
all units,

CONSTRUCTION: Pure silver electrodes bonded to
permanent Ceramic-X with a tensile strength of
3000 lbs. per sq. in. High strength leads soldered
directly to electrodes. Flat plate design assures
low internal inductance.

INSULATION: Entire “Hi-Kap” unit is covered
with a phenolic coating plus special impregnation
to provide extra protection against voltage break-
down, mechanical damage and humidity. No
further treatment required for export equipment
(tropical use).

For complete information, write for Bulletin 933,

RADIO NEWS
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for a Better Job in

- RADIO ENGINEERING

In This New World of Electronics Better Train-
ing Means Better Opportunities! TODAY, the new war-

developed techniques of -
fer greater opportunities than ever existed in the early days of broadcasting! Micro-Wave
Relay Systems, Television, FM Broadcasting, Mobile Communication Systems for Trains,
Automobiles, Busses, Trucks, many Industrial Applications—these are just a few of the
new techniques which offer marvelous, exciting opportunities to you who are alert—and are
qualified!

Don’t elay_ Let Cleveland Institute Take Over Your Personal Up-Grading

. T d 1 Problem J Qualified, competent instructors, ample, personalized instructional aids, or-
Wr”e 0 GY- derly, progressively arranged study assignments in recognized, approved technical texts—
these are only a few of the many superior advantages of CIRE’s plan of personalized
spare-time home study training for professional self-improvement.

CLEVELAND INSTITUTE COURSES OFFER COMPLETE TECHNI- ENROLL FOR INDIVIDUAL SECTIONS OF COURSES,
CAL TRAINING RANGING FROM LOW-.LEVEL TO COLLEGE- IF YOU PREFER.

LEVEL. G & If you need only highly specialized training, you can
A. Master C e in Radio Communication. " .

Covers cc:.mr?ll:alt.: plrepe.raltion for broadcast station employment study one or more of the followihg sections instead of
including preparation for FCC License Examinations. a complgte course.

B. Advanced Course in Radio Communication Engineering. 1. Mathematics of Radio.

A college-level Radio Engineering Course.

- e R - 2. Fundamentals of DC and AC Theory.
C. Specialized Television Engineering.
Including post-war Television Technigues. 3. Essentials of Radio Communication.

All Courses Include 4. Communication Net ks
The Remarkable Workbooks of Instructional Aids, prepared by ' i QBTN S
the instructing staff of Cleveland Institute. 5. 8d"8-nt°ed Radio Telephony for the Broadcast
Choose the course best suited to your needs—Start with the DehatoL:
gection you are qualified to enter—Use the economical CIRE 6. Audio and Radio Components and Systems (Design
Pay-As-You-Go-Plan. of Receiver and Transmitter Equipment).

————————————— (MAIL THIS COUPO —— e o o e
c L Ev E L A " D I " s T I T u T E rCleveland Institute of Radio Electronics, :Nltt Terminal ToweNr.) Clevetand 13, Ohio.
o F RA D I 0 EL E c TR 0 " I c s | Gentlemen: Please send information about your home courses in Radlo Electronics.

I

I desire training in A B c
Contractors to the Canadian Broadcasting I NAME ..... o PR o fcrrels - s el [ Vs Lol YorereTe o 8 Eihavelhan condiiches mE:) aeast] D,D q mD O
Corporation ve had experien roadcasting servicing
RN-4 Terminal Tower I ADDRBSS ../ haligd ispsieisiseliopa@ hp s hig - 7o « sloferersrasmse operating ] mfg. [J CAA [J Army-Navy []
) amateu OLHET  «evevvneenannannnnnnns
CLEVELAND {3, OHIO (¢ & SR NN = S L B ol i ! T e
Approved for Training under :'G-| Bill | High School Grad. [] College [ Degree ......
r 1 un od 4
of Rights"™ | 20NE .rsrgionnts STATEr - o s« Sonhrin fans .o [0 Check here for Veteran Enrollment Information.

s FCC somereie! LICENSE "

IT'S EASY IF YOU FOLLOW OUR PLAN!

Thousands of new jobs are opening up—F M, TELEVISION, MOBILE COMMUNICA-
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators.

TIME IS IMPORTANT TO YOU!

You can get your License quickly with Assures a MINIMUM of time in getting your
NILSON’S MASTER COURSE in RADIO COM-  ticket.

MUNICATION and exclusive CIRE Workbooks FREE BOOKLET tells. vou the Government
of Instructional Aids. Saves you many hours Requirements for all classes of commercial

. licenses — Sent immediately upon receipt of
or random, undirected study. coupon.

Don’t Delay—

W '1. T d (Wl  Approved for Veteran MAIL THIS COUPON
l'l e 0 ﬂy. Training under [ ———— e e e e ———— ——— e — et — " ——— —
**G-l Bill of Rights'* | CLEVELAND INSTITUTE OF RADIO ELECTRONICS

RN-4 Terminal Tower, Cleveland 13, Ohio

c L E v E LA N n I N s T I T u T E I Gentlemen: Please send information about your Home Study Course for preparation for FCC Commiercial

OF RADIO ELECTRONICS ... =™

Contractors fo the Canadlan Broadcasting

Corporation
A CLET . g elo ol olTe ST 0 W B - o1 m T a8 e B 12 5 ST o5 5 o o ST
:LNE-:;.LeAr:'II)nalg T;::; : [J If a Veteran check here
’ ——— e — —— — — — — — — —

April, 1947
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MODEL 2413
TUBE TESTER

INDIVIDUAL CONTROL FOR EACH TUBE ELEMENT
—Through flexible lever switching. Have
confidence your tests are right.

® SIMPLICITY OF OPERATION — Fastest set-
tings ever developed in a tester of its type.

® SOCKETS—One only for each kind re-
quired, including sub-miniature, plus
one spare.

A multi-purpose test circuit—plus fast 3-
position lever switching—enables you to put
the SERVE in SERVICE with Model 2413.
Test circuit provides for standardized
VALUE test, SHORT AND OPEN ele-

ment test. Simplified switching permits,

settings to be quickly made—just snap the
switch up or down. Switching circuit gives
individual control for each tube element and
takes care of roaming elements, dual-
cathode structures; multi-purpose. tubes,
etc. Filament Voltages, 0.75 to 110 volts,
through 19 steps.

Smart in appearance, Model 2413 case is of
heavy metal with attractive two-tone ham-
mered, baked-on tan enamel finish.

Another Triplett feature is an external roll
chart in a streamlined case that can be
attached to the tester case by the hinge
posts when cover is removed. It combines
the advantages of both roll chart and book

chart, for adding new data. The location is
right, and settings can be quickly made.

With all these valuable features, Model 2413
is a tester of proved worth, for either counter
or portable use, and is needed by every
Service Shop.

| R
( You Need This Handy Model 666-H
Volt-OHM-

Milliammeter

Has A.C. and D.C.
Volts at 1000 Ohms
per Volt 0-10-50-250-
1000-5000 (compen-
sated copper-oxide rec-
tifier provides for A.C.
measurements); D.C.
Milliamperes 0-10-100-
500; resistance 0-300-
Ohms; 10 Ohms read-
ing at center scale;
0-250,000 Ohms. )

ELECTRICAL INSTRUMENT CO. swurrron, omo

RADIO NEWS
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DIAGR:

and Servieing In

pusticATRY

LICA
e supnenr Pi%e

surREME 7Y

e o, e

Each manual contains between 192 and 240 pages.

Covering 1946, 1942, 1941, 1940, 1939,

Price euch $2.00

]h f926-1

This volume $2.50

You can simplify and speed
up all radio repairs with
SUPREME PUBLICATIONS
manuals. Service radios faster,
better, easier, save money and
time, use these most-often-
needed diagram manuals to

$2 for most volumes) you are

Compiled by
N

get ahead in radio servicing. L N Beitman,
. o neer,
At unbelievable low cost (only | tescher, “author.

and serviceman.

assured of having in your shop

Actual page size is 8'2x 1 inches

Most Popular

Models Made by:

R.C.A., Zenith,
Philco, Sears, IFada,
Emerson, Belmont,
Detrola Radio, Majes-
tic, United Motors,
G.E., Westinghouse,
Arvin, Stewart-War-
ner, Admiral, Delco,
Stromberg - Carlson,
Western Auto, Wards,
Sparton, Motorola,
Gamble, Crosley, and
many others.

included.

of all sets.
manuals above.

BGuarantee

All manualssoldon
10 - day trial basis:
You must be entirely
satisfied or your

New. revolutionary different COM-
PARISON. technique permits you to
do expert work on all radio sets.
Most repairs can be made without
test equipment or with only a simple

money will be re-

funded.

and on the job, needed diagrams and essen-
tial repair data on 4 out of 5 sets you will
ever service. Every .popular radio of every
make, from old-timers to new 1946 sets, is
Clearly printed -circuits,
lists, alignment data, service hints are the
facts you need to improve your servicing
ability. Save hours each day, every day, let
these six volumes furnish diagrams for 809
See picture of these attractive
Each volume has between
192 and 240 pages, large size: 81, x 11 inches,
each with index. Manual style binding. Send
coupon today. Satisfaction guaranteed.

parts

Let this 22-lesson course help you fix
and adjust any radio set. Easy-to-un-
derstand explanations; hundreds of sim-
plified diagrams, pictures, practical hints.
Quickly learn how to make needed tests, locate
faults, complete the repair. Includes many les-
sons for beginners.

MANY ADVANCE LESSONS

Learn new speed-tricks of radio fault finding, case his-
tories of common troubles, servicing short cuts, extra
profit ideas. Many large lessons on the use of regular text
equipment, explanation of signal tracing, television to the
minute, recording dope. With this information you will
save enough time on a single radio job to pay the special
$2.50 price for the complete course of 22 money-making
lessons. Many active servicemen used this reduced price
radio training for brush-up and study of new service
methods. Reprinted in 1946 with information on signal-
tracing, television, visual alignment, P.A., photocells, etec.
All about AVC, how to use an oscilloscope, what is feed-
back, resonance action, and every other fact you must
know to be more expert -in your work. Large $2so

COMPLETE

size : 814x11 inches, 224 pages and index.
Order without any risk. Price only........

Supreme Publications

e e
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS
-

Supreme P
(In business 14 years)

meter. Many point-to-point, eross-
models. 24 large. trouble-shooting blueprints. cHicAgoN2: (ILC:
Charts for circuit analysis. 114 tests. using
& 5 cent resistor. Price complete, only........

reference. clrcuit suggestions locate faults in- $] so

stantly. Covers every radio set—new and old
% % STEWART-WARNER MANUAL

Price
% % ARVIN DIAGRAM MANUAL each, 50 ¢
Y% % GENERAL-ELECTRIC MANUAL )only. . ..

64 pages of popular circuits. Size: 5% x 81% inches

RECORD PLAYERS & RECORDERS MANUAL

Just what you need to repair quickly thousands of automatic record changers,
manual players, phono pick-ups, wireless oscillators, recorders. and combina-

tions. Hundreds of mechanical and electrical diagrams. Instructions $ so
for adjustment and repair. Most popular units of all makes. 128 large I
pages, 8% x 11 in. Price, postpaid, only.........ccoovvrerirunnnen.. =
See Your Radio Jobber or Send Coupon »
April, 1947 ~

NO

RISK TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL.
Ship the following manuals: (Satisfaction guaranteed or money back)

0O 1942
0O 1941
0O 1940
0 1939

] 1946(

(0 1926-1938 @ $2.50
O1 am enclosing $............

[ Send C.0.D. I ain enclosing $.......... So

Address :

feseeieantens cevann Ceeneaana tesesssanpan

PRICED [ Radio Servicing Course...... @ $2.50
AT ONLY O Simplified Radio Servicing.,.@ (.50 «
$z 00 O Stewart-Warner Manual .... @ .50
- [ Arvin Diagram Manual ..... @ .50
EACH

[ General-Electric Manual .... @ .50
O Record Players and Recorders... 1.50

send postpaid.
depagit.

teagessacaveses

a3 a4 0000000000000 000a00000s0sifsen0anss00er00000c0s000
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, has a nervous
O system, too

Your telephone

OO

Wien you spin the dial of the latest
type of telephone system — known as
“common control switching”—you
order into action a giant nervous
system. It sends electrical impulses
through an intricate maze of circuits:
more than 10,000 contacts can be
opened or closed in a single dial call.

This system takes your order, remem-
bers it, translates it into its own elec-
trical language, throws out sensitive
“feelers” to find a through route, plans
how to make the connections, makes
them, puts through the call—and, if the
preferred paths are busy, finds an alter-
nate route to take the call.

The complex art of telephone switch-
ing is' brought to a high state of devel-
opment at Bell Laboratories to serve the
Bell System. Some day through “com-
mon control switching” a dial in San
Francisco may set up a connection
through to a subscriber in New York.

a

Left: Backstage on your dial telephone
call — some equipment in a typical “com-
mon control switching” office.

Bell Telephone Laboratories

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-
TINUED ECONOMIES AND IMPROVEMENTS IN TELEPHONE SERVICE
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how to .repéir:'fes't. it

C-D's ANSWER TO :
THE SERVICEMAN'S NEED

FOR MONEY-MAKING IDEAS

Yes Mr. Serviceman—"The Capacitor” is the maga-
zine that’s published solely for yox —to help you
speed up servicing procedures —to help you build
up a profitable business.

It is the ideal magazine for servicemen because it
isn't cluttered up with lengthy how-to-build-it ar-
ticles for experimenters and gadgeteers. Instead its
articles are down-to-earth, condensed, factual —
dealing entirely with situations that face profes-
sional servicemen—and approaching these situa-
tions from the serviceman’s viewpoint.

Put "The Capacitor” to work in your shop — build-
ing your income—NOW. Don’t wait. Mail coupon
TODAY — your free subscription will start im-
mediately.

DO YOU ASK THESE QUESTIONS ?—What's wrong with
that new FM job that came in last week? Why does
that old t-r-f set keep breaking into oscillation?

City

April, 1947

Cornell-Dubilier Electric Corparatian

IN G0, i 5o 755 455 5 e 1S

7/ PUBLISHED FOR SERVICEWEN — ABSOLUTELY FREE

MAIL COUPON BELOW

How can I step up store traffic? Where can [ sell
that spare signal generator? Every serviceman asks
questions like thesé almost daily. “The Capacitor”
is the place to find the answers.

“EASY READING —SIMPLIFIES CIRCUITS"— I want to
thank you for mailing me copies of ‘The Capacitor.
The special items are of particular interest because
of their easy reading and their simplification of
otherwise complex circuits” A paragraph from one
of the many servicemen letters received every. day.

THE TRADING POST—Free ads for servicemen!
Whether you have something to sell, want to buy
something — or if you're looking for a new helper
—send the information to “The Capacitor” and it
will be published in The Trading Post which ap-
pears in each month’s issue.

GET THIS COUPON IN THE MAIL TODAY

Dept. RN-4

South Plainfield, New Jersey

Please start my FREE subscription to *“The Capacitor”

at once.

Address.

....lone.. State
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quality within minimum. spoco—-and ol

modest costl Write for literature.

PYRAMID ELectRic CONPANY

JERSEY city 6, N.J
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By A
ALVIN B. KAUFMAN
Consulting Eng.. Goldak Co.

HERE have been many articles

I written describing electronic

equipment used for the location
of pipes, buried treasure and miscel-
laneous metallic ores. Many of these
articles are erroneous in describing
the theory of operation and perform-
ance. Numerous methods of detecting
foreign bodies exist, and probably there
are as many companies manufacturing
and selling equipment as there are
methods. There are, as yet, no set rules
for comparing methods for results,
taking into account of course weight,
power, and the size and composition
of the object to be detected. No single
‘article can hope to do more than touch
upon the many methods of electronic
geophysical prospecting. The scope
of this small article will cover mainly
the three most prominent ‘radio”
devices used for the detection of buried
pipes and objects and will show the
needs and necessary characteristics of
each such instrument.

Before discussing the three prom-
inent radio frequency methods for the
detection of objects it might be best
to define some of the common phrases,
so carelessly used, with reference to
metal detectors. There appears oc-
casionally in literature and advertising
matter reference to “penetration
depth” of geophysical apparatus. This
term has no practical significance be-
cause the depth to which radiation
will penetrate is ordinarily vastly
greater than the maximum possible
“detection depth” of a given piece of
equipment. For example, an appara-

April, 1947

The Goldak Co. Model 520
metal locator. This type
unit was used effectively
by the British for the
detection of Iand mines,

The use of witeh hazel, elm, and copper divining rods
for locating water, oil, and metals has been replaced
by modern electronic equipment. The author discusses
various metal locators, their design and limitations.

tus which is stated to have a maxi-
mum penetration depth of, say, 20
feet, in all probability could not de-
tect any object of practical size deeper
than a foot or two. Thus it is grossly
misleading to rate the detecting power
of an instrument by the depth to which
its radiation can penetrate. The term
“detection depth” is often misused by
quoting the distance at which an in-
strument will detect an object in the
air. Unfortunately this detection
range is considerably shorter when the
detection must be accomplished
through earth or water. As Heiland

Fig. 1. Magnetic flux field in earth. The
conditions shown are with the trans-
mission loop stationary over a circular
body. (A) Magnetic material, d.c. field,

(B) non-magnetic material, d.c. field,
and (C) high frequency. a.c. field.
EARTH
PLANE
| é/?
(A) 8) (o]
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in his “Geophysical Exploration” and
Jakosky in “Exploration Geophysics”
show by curves, soils of different re-
sistivity affect the penetration of the
radio waves into the ground. Further-
more it is clearly shown, the higher
the radio frequency, the less penetra-
tion. The magical sales word ‘‘Radar”
is usually featured by newspaper writ-
ers when talking about mine detectors
(one type of radio prospecting equip-
ment) and their use. The principle of
radar has not been used for the detec-
tion of buried objects! In the radar
set, a transmitter sends out a short
pulse which reflects from any object
in its path and returns a signal to a
radio receiver. This principle has been
used at “audible” frequencies (seismic
recording) for the detection of oil for
quite a few years, but does not fall
under the radio classification as there

~are no electromagnetic waves radiated.

It might be well at this point to de-

‘scribe the effect that a buried metallic

body has upon the magnetic flux field
of a transmitting loop. This" effect
will vary directly as the frequency of
the current in the transmitting loop
and will show the differences between
iron, copper, and gold. Fig. 1A shows
the flux field distortion for a direct
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Sensitivity curve shows relative sharpness of positive signal of a
modern metal locator as compared to the conventional prewar models.

current or very low frequency alter-
nating current field near a metallic
iron body. The flux, as with an electri-
cal circuit current, takes the path of
least resistance and so turns and flows
through the metallic body. The in-
ductance of the transmitting loop may
be increased due to any added lines
of force (higher @) or the @ of the
transmitting loop may be decreased
by the added resistive component of
the solid metal in the flux field. Fig.
1B indicates that copper, gold, or other
non-magnetic bodies in such a field
cause no flux field distortion, and
therefore may only lower the @ of
the transmitting coil by their addition
of further resistivity to the circuit.
Where the flux field results from a
high frequency current in the trans-
mitting loop, the field distortion will
show the same effects for iron, copper,
and gold with but one exception. This

this subject.

flux field distortion is shown in Fig.
1C. The eddy currents produced in
the metallic object by this alternating
flux cause a repulsion field to be set
up and the consequent distortion of
the flux field away from the metallic
object. This has not been shown cor-
rectly in many articles and texts on
In this high frequency
field there may be a detectable power
loss in the metallic object. There will
be a definite lowering of the Q of the
transmitting coil, due to the added re-
sistive component accompanied by no
increase in the flux strength. As pre-
viously mentioned, there is one excep-
tion to this flux field distortion, as
produced by a high frequency current
in the transmitting loop. If the metal-
lic body consists of finely divided iron
particles so as to form a crude ‘“‘poly-
iron core” then the flux field produced
will appear as in Fig. 1A. Here the @

Graph shows comparative sharpness of centering with Goldak trigger circuit.
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will increase sharply with the increase
of flux strength, with little increase in
the resistive component.

The flux field frequency determines
with solid iron where the magnetic
properties are overcome by the eddy
current phenomend. At a given fre-
quency the inductive component may
be stronger than the resistive com-
ponent. Where this occurs it is pos-
sible to differentiate between iron and
gold (or any non-magnetic conducting
metal). The iron in this case will
cause the @ of the transmitting loop
to increase, while the gold will make
it decrease, all of which can be de-
tected with suitable equipment. As
many treasures are buried in iron
containers, this feature is of limited
use. For the location of gold nuggets
and stringers, in prospecting work,
this feature may be of greater value.

From the described effects of the
various metals upon a flux field, it is
apparent that several methods of de-
tection are available. These methods
may be classified roughly into three
groups. The two most commonly used
are the “beat frequency” and the “bal-
anced radio loop.” The third method
is more suitable to the laboratory than
the field, namely the ‘“bridge.” The
bridge system employs, as a rule, one
search coil and three shielded coils
connected to form a Wheatstone
Bridge. This bridge may be supplied
its power by an audio oscillator or a
radio frequency oscillator as choice
dictates. The bridge is balanced by
suitable means and any unbalanced
output, caused by detection, amplified
to a suitable extent. Any change in @
of the search coil, whether up from
polyiron or down from copper, will un-
balance the bridge and create a signal.
It would appear that this system is
ideal, but the low percentage change
in the coil @ with detection, in combi-
nation with the extraneous effects of
the search coil capacity to green
bushes, personnel, etc., causes such a
poor ratio of signal-to-noise ratio
and detection range that it is not too
practical. The “beat frequency” meth-
od employs two radio frequency agscil-
lators. One oscillator is fully shielded
and built to be highly stable in fre-
guency output. The second oscillator
usually employs a Hartley or Colpitts
circuit wherein the search coil is the
oscillator tank coil. With this device,
one oscillator is balanced against the
other with their outputs fed into a
nonlinear detector or mixer so as to
produce a beat note in the detector
headphone circuit. When the search
coil passes by a metallic object, its @
changes. This change in @ in turn
varies the one oscillator frequency,
thus causing a change in the beat
frequency rate. This change may best
be heard when, with no signal, the
oscillator frequency is adjusted to
hear a one or two cycle beat note.
With that adjustnient there will be a
greater percentage of change thar at
a high frequency beat. From the start
it is apparent that the higher the
radio frequencies used the greater the

RADIO NEWS
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change in the beat note or detection
system for a given percentage change
in the @ of the tank—coil. In the air
2000 kilocycle oscillators give marvel-
ous response to both capacity and
metallic object changes. The capacity
may be limited by the use of a Faraday
shield and/or a balanced search coil
circuit. However it is impractical to
exceed 200 kilocycles for reasonable
depth penetration and detection into
the earth. Here there are two factors
working against the instrument. Low
frequency is required for depth pene-
tration while high frequency is re-
quired for sensitivity. For these rea-
sons this type of instrument has a
limited use. For detecting small ob-
jects on the surface of the earth, it
can perform excellently. The third
and most successful type of instru-
ment, the balanced loop, is described
in the next paragraph.

The principle of the balanced radio
loop is similar to that of the Wheat-
stone Bridge only in terms of magnetic
flux rather than electric currents.
The balanced radio loop system pro-
duces a strong magnetic field which is
balanced out in a receiving and de-
tecting unit so as to respond only to
any distortion of the normal flux field.
It is undesirable to have the trans-
mitting oscillator respond to any @ or
loading changes, especially where the
receiving equipment has a narrow
bandpass.

If a loop antenna is rotated about
a vertical axis it picks up a minimum
or null signal when its plane is par-
allel to the envelope of an approaching
electromagnetic wave. The balanced
radio loop system consists of two loops,
the transmitting and detection loops,
mounted at right angles to each other
on a pair of rigid handles. This results
in a null signal when the apparatus
is in a region free of conductive bodies
such as minerals or metals,-but the
distortion caused by a conductive body
in the ground below the instrument
will- so distort the magnetic field that
the balance is upset, thus indicating
the conductive body. This unbalanced
flux causes an alternating electrical
voltage to appear in the receiving loop.
As this alternating voltage is at radio
frequencies it is impossible to hear,
unless the oscillator is modulated and

- the receiver employs a detector. A
second and better method is to have
the oscillator unmodulated, and em-
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ploy a beat frequency oscillator at the
receiver to make the incoming unbal-
anced signal audible. This method is
employed by the Goldak equipment,
to be described later in this article,
as a commercial version for the detec-
tion of pipes, etc. for the Bureau of
Water & Power of several cities.

Strictly speaking, regardless of the
detection method used, the radio
equipment does not actually detect a
metal or mineral but rather it detects
the difference between the electrical
conductivity of a disturbing body and
the surrounding earth. In other
words, a sheet of metal buried in fully
mineralized ground or submerged in
salt water is not subject to detection
because of the insufficient difference
between the conductivity of the metal
and its surroundings. The difficulty
here is exactly the same as that in try-
ing to read black print on black paper
or white print on white paper; lack
of contrast prevents perception.

The Goldak Company of Los An-
geles, California has, within the past
few years, engineered two metal de-
tecting units which have been used
extensively. One unit, Model 520,
was used by the British for the detec-
tion of land mines. The other unit,
Model 599, operates similarly to the
520 but is different in construction
and detection characteristics.

The Model 520 will detect objects as
small as a penny or dime, whether
copper, silver, or iron. This feature
makes this instrument invaluable for
the detection of lost rings, watches,
and other small valuables lost at the
beach or home. Detection at the
beach can be highly successful in the
dry beach sand, but less successful
through salt water. Of course the
preceding statement about the detec-
tion capabilities of this machine must
sound exaggerated or there must be

Pipe locator operated
as an induction balance
shows the approximate
‘location of pipes and
cables in the earth. -

Here the operator is
shown taking measure-
ments to determine the
actual depth of the
object. The depth at
which objects can be
located depends. of
course, on their size.

wwWwW-_americanradiohistorv com

‘'some catch. And there is!

SIZE OF METAL SQUARE IN FEET.

/

)4
7

(o} 9 10

3 4 5 6 7
DISTANGE IN FEET.
Fig. 2. Curve shows relation between size
of object and detection depth (assuming
ideal soil conditions) which can be obtained
with modern metal locating equipment.

No ma-
chine has ever been made for the
detection of a small object at any
distance. This equipment will detect
a large object four to six feet in the
earth, but only several inches into the
earth for a small object. The deted-

tion curve of size of object vs. depth
(Continued on page 122)

43


www.americanradiohistory.com

possessed by the idea of building

yourself a little portable rig, this
may well be just what the doctor or-
dered. If the “fever” really gets you,
you can cémplete this one for c.w. be-
fore the night time QRM sets in and
get a signal on the air. The modulator
can be built the next time it rains or
when the next fever attack comes.

If you are strictly c.w., OK, this is
a c.w. rig. If you are strictly a phone
ham, all right, this is a phone rig too.
If you are both, well we could go on—
but suffice it to say, we aim to please
all.

However, in order to get the best
possible results for each type of serv-
ice, let us first describe a strictly c.w.
version and then add the one tube
modulator, along with a few minor
changes for the r.f. section to facili-
tate phone operation. The modulator
is of the “snap-on” or “plug-in” va-
riety .and you can take it or leave it,
as desired.

Please QRX a moment on the tech-
nicalities though, while we put in a
few “selling points” here. First I
would like to say that this basic cir-
cuit has been used at W4BIW for the
past ten years with fine results. Sev-
eral similar rigs have been built up
here, and they never have failed us.
What is more, the ‘“bugs” usually en-

lF ON some rainy week-end you are

A Portable 80-40

Meter Rig

By

BYRON LINDSEY, JR., W4BIW

countered in more elaborate circuits
have been absent in this setup. This
circuit is tried and true and superior
to the Tom Thumb crystal oscillator
transmitters, which jump out of oscil-
lation when loaded to the antenna and
emit a chirpy signal. No trouble will
arise from the final trying to take off
by itself, either. The plate circuit of
the Pierce oscillator is untuned, and

Circuit diagram of modulated portable rig. Should only c.w. oper-
ation be desired the modulator can be eliminated and the neces-
sary r.f. circuit changes incorporated as suggested in the text.

cz\t _ c7y ciy W TO ANTENNS
_L T eve]exs ! !1 II b
‘CRVSTAL e -
e - 'aa
} FoE" | el

R,. Re—50,000 ohm. 1 w. res.

Ry—100 ohm, 2 w. res.

R3—50,000 0hm, 2 w. res.

R—2000 ohm, 2 w. res.

R;—5000 ohm, 10'w. res.

R~—250 ohm, 10 ». res.

Ry—25,000 ohm, 25 w, adjustable res.
Ry—50.000 ohm, 25 w. res. *

R,;,—20,000 ohm, 10 w. res. -

R i—500 ohm, 10 w. res.

C,—100 pufd. trimmer

Cy—.01 ufd.. 600 v. cond.

Cs. C,. Cs, Cg, Cs. C1t—.002 ufd. mica cond.
C;—100 pufd. mica cond.

Cy—.005 ufd. mica cond.

C1—.006 pufd.. 1000 v. mica cond.

Ciao C.s—140 upfd. var. cond. (Hammarlund

A4
=Res |
KEY T2 s
= —A
“m mic!
= &3vTo
s g HEATERS
|
8aT.
urv.a.c i 3 = -
5U4-574 == 3w
= 1

Star midget or equiv.)

C.—16 ufd., 600 v. elec. cond.

Cys—.1 ufd., 600 v. cond.

Ci—10 pfd., 50 v. elec. cond.

Ji. J;—Closed circuit jacks

Js—3-circust mike jack

RFC,, RFC,, RFC;—2.5 mh. r.f. choke

Li—40¢t #16 e., 1V5” form, closc-wound

CH—20 hy., 200 ma. filter choke

CH,—20 hy., 150 ma. filter choke

§,—S.p.s.t_toggle sw,

T,—350-0-350v. @ 200 ma.; 5 v. @ 2 amp.;
6.3v. @ 2 amp.

T,—Single-button mike-to-grid trans.
ratio )

1—4Y, v, “C” battery

Crystal—See text

(100: 1
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since this is effectively the grid circuit
of the final, it can't oscillate easily.

The pi network plate circuit in the
final will load to any reasonable length
of wire or the tin roof, if you insist.
The antenna is part of the plate cir-
cuit, and in some instances nearly all
of it. You don’t have to worry too
much about a reactive load with this
small power, but it is always best to
avoid it. One long-wire antenna we
tried required only two turns of the
plate coil to resonate. Since a variety
of lengths are likely to be used at dif-
ferent locations with a portable rig,
we decided to use shunt feed in the
plate circuit. This enables the user
to make coil adjustments even while
the plate voltage is on without danger
of getting a shock. This procedure is
not recommended however, as it is bad
on the tubes and exposes the operator
to possible r.f. burns.

Powers of from ten to forty watts
input can be used, with slight varia-
tions in the dropping resistors and
power supply. This particular model
was designed for power input of about
thirty watts to the 6L6 amplifier, and
all values of components should be
strictly adhered to, to aveid trouble.
However, if you do wish to run dif-
ferent inputs, be sure to vary the
power transformer to suit any changes
you may make in the dropping re-
sistors and vice versa. Whatever is
done in variations, be sure to wind up
with about 200 or 250 volts on the
plate of the 6K6 Pierce oscillator. More
voltage here will put a happy gleam in
the eye of your crystal distributor.
Also be sure to adjust the amplifier
screen grid voltage divider Rs for 250
volts on the screen, key down condi-
tionhs.

No attempt was made to read oscil-
lator plate current, crystal current
or amplifier grid current. We never
would have been able to build it all on
the lid of the box had we used all
these trimmings. If parts values given
are adhered to, it will not be neces-
sary to read these currents.

In tuning up; just listen on the re-
ceiver for the oscillator and adjust

RADIO NEWS
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This compact. easy-to-build rig does not involve the use

of tricky circuits or require hard-to-get component parts.

Modulation unit. A conventional
filter choke is used in place
of a modulation transformer.

C, for optimum operation of the os-
cillator. Attach antenna and tune the
final condenser C,, for a dip. It will
be necessary to vary the coil turns on
L, at the same time, in steps. Always
begin tuning with the antenna loading

condenser O fully meshed, gradually

decreasing this capacity in steps and
returning the plate condenser C.. each
time for a dip. Load to about 75 ma.
and you have the green light to go
ahead.

Both cathodes are tied together on
a common Keying jack so that oscil-
lator and amplifier are keyed simul-
taneously, permitting the use of break-
in. The amplifier cathode is also run
through another jack for the meter.
It is necessary to insulate this jack
from the chassis, of course.

If twenty and ten meter operation
are desired, it would be better to use
series feed in the amplifier plate cir-
cuit as shunt fed circuits are not so
efficient at the higher frequencies.

If you're not satisfied with just plain
c.w., you can add this one tube “Snap
On” modulator. This device may be
added later, built into the rig to begin
with or never built at all, as the read-
er desires. 1f used, the modulator
may be shelved at any time when only
c.w. is used, by making use of a “dum-
my’”’ Jones plug with shorting arrange-
ment to complete “B’” plus to the final.

The modulator consists of a one tube
6V6 class A amplifier of the Heising
type. Anyone can get hold of a 20
to 30 henry choke on short notice, but
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modulation transformers are hard to
find. Anyway, this old Heising modu-
lation is plenty good when used with
low power beam tubes. Much more
explanation of such a simple modula-
tor is unnecessary but a word of cau-
tion about the mike circuit. If you
use a mike battery as we did, be sure
to provide some means of opening the
battery circuit when not transmitting.
This is taken care of automatically if
you use an Army type mike with a
PL68 plug and associated 3 way jack,
as we did. If this isn’t practical in
your case, use a separate toggle switch.
A small 4% volt “C” battery will last
a long time if so used. Alternately, if
you want to sacrifice a little quality,
microphone voltage may be taken
from the cathode of the modulator
tube and adjusted with a suitable
dropping resistor. Voltage regulation
isn’t so good, however.

Now about the changes in the r.f.
section of the transmitter. Of course
the “B” plus end of the r.f. choke in
the plate circuit of the final must be
disconnected and the circuit completed
through the modulation choke, as
shown in the diagram. Then we nee”?
to change some tubes. A type 6V6
should be substituted in place of the
6K6 Pierce oscillator to give the final
a little more drive for better modula-
tion. Also, substitute a 6V6 in the
final in place of the 6L6, and a 5T4 or
a 5U4 in the power supply in place of
the 5Z4. The 6V6 in the final will light-
en the load on the power supply and
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Powersupply. A con-
ventional choke in-
put type filter has
been incorporated.

The rf. section. Specifications
ior winding the coil are given
in parts list shown on page 44.

the 5U4/5T4 is better suited to take
the extra burden of the modulator
than the 5Z4. No wiring changes are
necessary to change these tubes. Just
pull out the old ones and plug in the
new ones. However, there should be a
couple of wiring changes made in the
final for good screen grid modulation,
along with the plate. Disconnect the
grounded side of the screen voltage
divider, R, and connect a .005 ufd,
600 volt condenser C; across this re-
sistor, as shown in the schematic. Re-
adjust Rs for 250 volts on the screen
with carrier on. E

A point often overlooked in the use
of beam power tubes is the correct
amount of screen grid voltage. If
the voltage is too high, the familiar
sign of climbing plate current caused
by secondary emission from the
screen will be noticed, along with
overheating of the grid.

If the screen voltage is too low,
the power output will suffer, and it
will not be possible to load the stage
to full output.

The amount of grid drive will affect
the screen current, and in turn the
voltage on the screen. The proper
excitation should be applied to the
grid of the tube when the adjustment
of the screen resistor R, is made. This
will insure operation under optimum
conditions for maximum performance.

Of course all these changes could
have been incorporated in the rig to
begin with, and should be made initi-
ally if the reader is sure he wants
to modulate the rig at the start. Power
output is reduced on the order of 5
to 10 watts by the changes, however,
so for that reason the strictly c.w. men
would prefer the c.w. version. Note
that it is unnecessary to connect any-
thing to the tip terminal on fthe mike
jack. Switching is done internally in
the Army mike.
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Fig. 1. The completed meter in
its case. The knob on the left
switches the meter from r.f. to
read positive or negative peaks.

Fig. 2. Fullsized scale which
may be pasted over the face of
any standard 3%"” meter dial.

By
RAY FRANK, waJU

Amateur Radio Editor,
RADIO NEWS
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A Simple Modulation and Field
SIRENGTH METER

Construction details for a self-contained

PERCENT
MODULATION

HE advent of the new crystal
I diodes has opened a new field for
a variety of test equipment of a
portable nature. The elimination of
the usual heater or filament supply
aids materially. In addition, the bug-
aboo of batteries that always require
replacement just when the instrument
is needed most, is avoided.

Two pieces of equipment of maxi-
mum usefulness around the ham shack
are,.a field strength meter, and a mod-
ulation meter. The field strength meter
permits antennas to be adjusted for
maximum efficiency, or can do yeoman
duty as a neutralization indicator. The

‘modulation meter allows the trans-

mitter to be operated at high modula-

Fig. 3. Schematic diagram of the meter which uses a four-pole. three-position switch.

RFCl

N\

G ] .—J
3 <
J1
T PHONES
— Tt e
[ S RECTNG -2 'Y
] ] +Vi-
__________ -

R,—1000 ohm, Y5 w. res.
R,—7500-15,000 ohm, V5 w. res. (See text)
Cy—.001 pfd. mica cond.

C>—50 ppfd. midget var. cond.

C3—10 ppfd. mica cond.

Cy—300 pufd. mica cond.

Cs—.02 ufd., 200 v. paper cond.

SL=-GANGED
RFCy—10 mh. r.f. choke

My—0-1 ma. meter
Rect.—1IN34 crystal
S,—4-pole, 3-pos. rotary sw.
T1—3:1 interstage audio trans.
Ji—Closed circutt jack

L,, L,—See coil table
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test instrument. By usiné erystal detectors

power supplies and batteries are eliminated.

=
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tion levels without fear of overmodu-
lation.

Both pieces of equipment may be
combined into a single unit by the use
of a 0-1 ma. meter, and two 1N34 crys-
tal diodes. One diode serves to rectify
the carrier so that it may be read on
the meter. When modulation is to be
checked, the second diode rectifies the
audio component of the carrier, and
allows the modulation percentage to
be measured by means of the meter.
A reversing switch allows either posi-
tive or negative peaks to be checked.
The schematic of the instrument is
given in Fig. 3.

An examination of the circuit shown
in Fig. 3 will indicate the operation of
the meter. When the ganged switch, S,,
is in the upper position, the meter is
connected across the output of the
carrier rectifier circuit formed by the
rectifier and R,. A multiplier resistor,
R., is placed in series with the meter
to increase the range of the meter. The
r.f. is filtered from the circuit by
means of an r.f. filter network com-
posed of RFC, and C..

As the switch is thrown to the center
position, the audio output of the car-
rier rectifier is applied to the primary
of the transformer, 7. The purpose of
this transformer is to enable an im-
pedance match to be obtained between
the low impedance secondary load and
the carrier rectifier output.

The output of this transformer is fed
either to the headphones, when they
are inserted, or to the second rectifier
circuit. This rectifier circuit consists
of a crystal diode in series with the
meter.

The condenser, Cs, across the output
winding of T, stores audio energy, and
enables the meter to give a true pic-
ture of the average modulation, rather
than the transient peaks.

In the third or lower position of the
switeh, the action is the same as the
center position, with the exception
that the output of the transformer, T\,
is reversed, at the same time the meter
connections are reversed. In this man-
ner the lower or negative portion of

(Continued on page 96)
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Applying the new miniature tubes to
the construction of a t.r.f. receiver

and a dual-input audio amplifier.

URING the war, the develop-

ment of the miniature tube

series was accelerated to the
point where we now have a complete
complement of these small wonders
We may even select from among sev-
eral for most tube functions. These
small brothers of the metal and GT
series of tubes are quite capable, and
are not only able to equal in perform-
ance their big counterparts, but, in
most cases, produce superior results.

In general, the miniature tubes pro-
duce the same amplification with equal
or less power input, and their input
and output capacities are less. They
are physically smaller, allowing short-
er leads, which means more gain at
higher frequencies and less tendency
toward oscillation at lower frequen-
cies.

Let us consider the design and con-
struction of a broadcast receiver using
these new super midgets. A t.r.f. cir-
cuit was chosen because it is simple to
build and yields superb quality on local
reception. It is broad enough to pro-
vide broadband high fidelity reception,
and sensitive enough to provide good
reception up to 50 or 75 miles. Its se-
lectivity is sufficient to separate the
local stations in any large city.

The line-up was chosen as follows;
two stages of tuned radio frequency
amplification, using remote cutoff pen-
todes; a tuned triode infinite imped-

April, 1947

High Fidelity
MINIATURE
TUBE RECEIVER

By J. CARLISLE HOADLEY

series connected screen resistor,

Ow Gnlb

gGem L

'= 1IE ,;m

o Mfﬁ‘l‘

Bn W -

ance detector; diode a.v.c. rectifier; a
stage of triode audio amplication; a
triode phase inverter; and push-pull
péntode output stage.

For the radio frequency amplifier,
we have a choice between the 9003 and
the 6BD6. Both are remote cutoff
pentode amplifiers and the latter is
equal, roughly, to the 6SK7 in char-
acteristics. We could choose several
other higher gain tubes, but they are
unnecessary and their tendency to-
ward oscillation is too great. In the
interest of maximum sensitivity, we
might have chosen the 6AKS which
has a mutual conductance of twice
that of the 6BD6 and, by using a
im-
parted to it semiremote cutoff char-
acteristics.

For the detector we have several
choices but a 6AU6 sharp cutoff pen-
tode, triode connected, was chosen.
This tube is quite similar to the 6SJ7.
For the a.v.c. rectifier, we may use the

wWwWW-americanradiohistorv com

Fig. 1. Two views of the tr.f. re-
ceiver. The dial scale has been pur-
posely omitted as any standard type
dial unit may be used on receiver.

6AL5 which is a dual diode similar to
the 6H6, except that it has a higher
current rating. We could also have uti-
lized the diode section of a 6AQ6 du-
plex diode, high mu triode.

For the first audio amplifier, we used
a 9002, although a triode connected
6AU6 or 6AK5 might have been used.
The 9002, however, draws only 150 mil-
liamperes at 6.3 volts. for its heater,
which is quite economical. The phase
inverter is also a 9002, although it
might have been the triode section of a
6AQ6, a triode connected 6AU6 or a
triode connected 6AK5. The 6AQ6
would yield the highest gain, which
would be in the order of 70 times.

A cathode follower type inverter was
chosen because of its low distortion,
due to inherent degeneration. For out-
put tubes, we chose the new 6AQ5
power pentodes in push-pull. These
tubes are exact electrical duplicates
of a 6V6 with the restriction that the
maximum plate voltage is 250 volts.
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R,, R,;—-500,000 ohm pot.
R;—1 megohm, V2 w. res

R.——1500 ohm, 15 w. res.
R;—3000 ohm, V; w. res.
Ry—10,000 ohm rheostat
Ry—330,000 ohm, 15 w. res.
Riy—1.5 megohm, Y5 w. res.
Rs—270,000 ohm, Y, w. res.
R1,—100,000 ohm, 1;2 w. res.
Ris. Ry, Ryo—470,000 ohm, V5 w. res.
R,a—2200 ohm, Y5 w. res.
Ris—13,000 ohm, 1 w. res.
Ryy—Adjust for 250 ». d.c. output
R3—300 ohm, 10 w. res.

R;;. Rs, Ry, Ryos Riz, R1n—47 000 okm, V5 w.
es.
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:TE 6x4 ex4 |
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. €3 V.70 ALL
R2 o "HEATERS —
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C,, C,;—.05 ufd., 200 v. cond.

C.—.02 pfd., 200 v. cond.

C,, C;, Cp—.05 ufd., 400 v. cond.

C—10 ufd., 25 v. elec. cond.

C;—10 ufd., 250 v. elec. cond.

Cg, Co—40 ufd., 250 ». elec. cond.

Cy, Cyo, Ci3—20 ufd., 300 ». elec. cond.

Jy. Jo—Phono-mike jacks

S —S.p.s.t. sw.

T,—Power trans. 300 v. dc. @ 100 ma.;
6.3 v. @ 3 amps.

To—Output trans. 10,000 ohm plate-to-plate
to v.c.

CH,—8 hy., 100 ma. filter choke

Speaker—PM type (any size)

Fig.”2. Schematic diagram of an audio amplifier that has been designed around the

new miniature tubes. By using push-pull 6AQ5 tubes, an output of 10 watts is obtained.

At this plate voltage, two of these
tubes will yield 10 watts of power at
only five per-cent distortion.

If we wished to economize on our
power supply, we might use push-pull
6AK6 tubes which would yield about
four watts output while drawing but
40 milliamperes total plate current.

The choice of a rectifier was limited
to the 6X4 tube which is an electrical
duplicate of the 6X5. As our 6AQ5
output tubes will draw 80 ma. at ten
watts output, and the 6X4 will deliver
only 75 ma., it was necessary to use
two 6X4 tubes for the power supply.
If one 6AQ5 output tube, or push-puill
6AK6’s, had been decided upon, then
one 6X4 would have been adequate.
The single 6AQ5 will deliver 4.5 watts
at 8 per-cent total distortion. A 90
ma. power transformer, with a 6.3 volt
winding that would deliver 3 amperes.
was chosen. The 5 volt winding was
not used.

The chassis for our receiver was
built from an aluminum cookie sheet.
Be sure that yqu get one made of soft
aluminum. Some of the harder al-
loys will not bend without breaking.
The finished chassis was 6% inches by
8 inches by 2 inches, which is unbeliev-
ably small compared to a chassis for a
conventional 10 tube receiver.

The coils are slug-tuned iron core
Meissner units which provide excep-
tional gain and the ability to adjust
the inductance at the low frequency
end of the dial. Trimmers are pro-
vided for aligning the high frequency
end of the dial. This yields consistently
high amplification over the entire tun-

Fig. 3. Schematic diagram of tr.f. receiver. Complete delails for building a bass-reflex cabinet are given in Fig. 4.

R;. Rg—300 ohm, V5 w. res.

R,, Ry3, Ryg—13,000 ohm, V; w». res.
R,—270,000 ohm, Y5 ». res.

Ry, Rig, Ry—33,000 ohm, Y, w. res.
Rs—3600 ohm, 15 w. res.

R, Ra, Ro, Rxs—470,000 ohm, Vs w. res.
R,—18,000 ohm, Vs w. res.
Ry:—500,000 ohm pot.

Ry «—5100 ohm, V5 w, res.
R;—10,000 ohm, rheostat
Rye—51,000 ohm, V5 w. res.
Ri—510,000 6hm, iy w. res,

HEATERS

9003 5"- |
6806 9002 1
L i I
H \ R23
” —+ I
" 7 ai le_ RI7 RIB R22E T Zpos
,I
I' S
R TS B RIS
2t ) cn“ c:s;:
S S
| - R4 RS
5 ) RI3 R20 R26
= b 250 V.
R3. RT 21 on __,_m_‘
6ALS 6x4 Z)
€4as eX
c2! c22
S
RB =
6.3V.TOALL

T

I ot T5

Rg—2200 ohm, V5 w. res.
Rip, R:2o—47,000 ohm. Yy w. res.

Ro;—500- 1000 ohm (adjust so that output is

250 v. d.c.)
Roy—300 ohm, 10 ». res.

C, Ci, C;,—S gang, 365 upfd./sec. var. cond.

20 Cy, Cg, Cg, Cro—.1 pnfd., 200 v. cond.
C, C;—.1 pfd., 400 ». cond-
Cy. Cio—51 ppfd. mica cond.
Cu Ci5, C20—.05 pfd., 200 v, cond.
Cu, Ci:—40 pfd., 250 v. elec. cond.
Ciey C17—.05 pfd., 400 v. cond.

Ci1g—20 ufd., 250 v. elec. cond.

C.p, Coo—20 pfd., 300 v. elec. cond.

Li—Ant. coil (Me:s.mer 14-7413 or equiv.)

L,—R.f. coil (Meissner 14-7558 or equiv.)

L;—Det. coil (Meissner 14-7558 or equiv.)

Tl—l’ower trans. 300 v. dic. @ 100 ma.;
6.3v. @ 3 a

To—Output tnms 10 000 ohm plate-to-plate
to v.c.

CH—8 hy., 90 ma. ﬁller choke

S—S.p.s.t, sw. (on R

Speaker—PM type (any size)
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ing range. It is interesting to note
that the tuning range of the receiver
is wider than normal, due to the low
input.capacities of the r.f. tubes, and
will tune from 550 kc. to about 1800
kec., so that police stations may also be
tuned in.

The layout is such that the shortest
leads possible are obtained, and the
three-gang condenser, the coils, and
the tubes are side by side. A lot of
space was saved, and attendant under-
chassis confusion eliminated by the use
of triple 0.1 s#fd. can-type bypass con-
densers which were mounted in con-
venient places. The tube sockets are
of the shielded type and are ceramic.
The electrolytic filter condensers were
mounted underneath the three-gang
condenser in a space that would have
been otherwise wasted. Ceramicon
condensers were used for all small
values, although micas would have
been as good electrically, but not as
small physically.

The choke was mounted on top of
the chassis. If a field type speaker of
1000 ohms is used, the choke will be
eliminated and the output transformer
may be mounted in its place. If a PM
type speaker is used, the choke may be
mounted as shown, and .the output
transformer mounted on the speaker.
@The coupling condensers are mounted
on small mounting strips so that they
are mechanically solid. Most of the
resistors are wired point-to-point and
are of the small % watt type. There
are several small 1 watt resistors
which are also soldered point-to-point.

The grounds are provided by the lit-
ile mounting rings for the seven pin
miniature sockets. The little semi-
circular mounting rings are tapped to
receive two 4-40 screws to mount the
sockets, and have a grounding lug
which is conveniently located where
the eighth pin would be in the seven
pin socket. The heater pin and the
shield in the center of the socket, to-
gether with the other circuit grounds,
can be made to it conveniently.

It might be noted that most power
transformers have an output voltage
which was chosen for use with the
larger tubes and is, consequently,
higher than necessary or advisable
with the miniatures. The maximum
plate voltage on the miniatures is
+9250 volts, so if your power supply
voltage is too high, it will be neces-
sary to insert a resistor, as we have
done, to reduce the voltage to the filter
system, or a higher resistance speaker
field may be used as a choke. The lat-
ter is particularly desirable, as it pro-
vides better filtering with resultant
low hum and it will allow more power
dissipation in the speaker field, thus
permitting the use of a larger speaker.

Remember that the power output of
this little receiver is comparable to
the larger console radios and will drive
a heavy-duty twelve or fifteen inch
speaker. The speaker- should be ade-
quately baffled, preferably in a bass
reflex enclosure. A table of baffle
sizes for different speakers is given in
Fig. 4.

It will be found that ordinary hook-
April, 1947

The evolution of the receiving type vacuum tube is clearly indicated in this
picture. Within the last few years tube sizes have been reduced materially
yet their performance has not been impaired. in fact, in many cases, these
smaller tubes give better results than do the equivalent tubes of larger sizes.

up wire will seem large and clumsy,
and it is recommended that you use
some of the new small acetate or syn-
thetic rubber insulated wire. B & S
gauge 22 may be used. This wire has
adequate breakdown ratings and is
much smaller physically than the older
type.

A connection is brought out to con-
nect a phono-pickup so that the audio
system may be used to play phono-
graph records.

A tone control of the degeneration
type is included so that the high fre-
gquencies may be controlled. This is
particularly necessary, as the higher
frequencies will be very brilliant with
a wide band t.r.f. tuner. The bass is
full and natural, particularly on organ
music where the advantages of the dis-
tortionless infinite impedance detector
will be immediately apparent. The
wiring diagram is seen in Fig. 3.

When the wiring job is finished, the
receiver is aligned. An advantage of
the t.r.f. type receiver is that it can be
accurately aligned by ear. Vary

the slug tuning screws on the coils un-
til maximum volume is obtained on a
station around 600 kc. Next, tune to
a station around 1500 kc. and adjust
the trimmers for maximum volume,
then go back to the 600 kc. station and
readjust the slugs. Do this several
times until they are both at maximum.
The receiver should now have uniform
gain over the entire dial. Because of
the a.v.c., it is desirable to align the
receiver on weak stations or with a
short antenna.

This receiver does not require much
in the way of an antenna. Ten or fif-
teen feet of wire is quite sufficient for
reception of local stations. For max-
imum sensitivity in remote sections, a
long antenna may be used. It will be
found that this receiver will be much
quieter than a superheterodyne and

‘will not have the usual hiss which ap-

pears on a weak station in a super-
heterodyne.
If much greater sensitivity is de-
sired, the receiver may be easily wired
(Continued on page 170)

These receiving type tubes will comprise the new five-tube a.c.-d.c. kit. As
soon as production permits, most of the table model, a.c.-d.c. type home

receivers will be designed around these tubes.
to replace (from left to right) the 3525, SOLS, 12SK7, 12SA7 and the 128Q7.
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These tubes will be used
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OLIVER READ
Editor, RADIO NEWS

* THE RECORDING and
~ REPRODUCTION of

Part 2. The history of ““acoustical’’ recording

machines and the transition to our present-

day so-called *‘electrical” recording heads of

the capacitive, magnetic, and crystal types.

"I.‘ HE great American inventor
Thomas Edison, back in 1877,
stumbled across what was to be-
come the first recording and reproduc-
ing system. Edison used an acoustical
method for recording and reproducing
sound on a wax roll. Commercial use
was not found for this invention until
several years later when the Ediphone,
a business dictating machine was de-
veloped. Correspondence and other in-
telligence could be recorded on this
unit and later franscribed from the
wax cylinders. The early models util-
ized cylinders which could be used only
once, but later ones were developed
with a very thick coating of wax so
that previous sounds could be scraped
from the surface and the new surface
reused.

The record industry had its origin in
1855 with Leon Scott’s ‘“Phonauto-
graph.” This was not a practical
means for recording or reproducing
sound as about all this machine could
do was to trace grooves in lampblack.

The granddaddy of the present Dic-
taphone (shown in Fig. 3) machines
was invented by Alexander Graham
Bell and two associates in 1881. His
machine employed a heavy metal cast-

30

ing to which was mounted a heavy
steel rod, part of which acted as
a “feed screw” to move the acousti-
cal diaphragm in a horizontal plane.
A wax coated cylinder was also
mounted to the shaft which, on Bell's
invention, was hand-driven by a crank.
This historic machine was removed
from its vault in the Smithsonian
Institute on October 27, 1937 where it
had remained for 56 years. The wax
cylinder when replayed revealed the
following:

“The following words and sounds

Fig. 2. Berliner’s original machine
which featured the use of wax disc.
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Fig. 1. Hand cranked. govemrnor con-
trolled Victrola of the year 1898.

are recorded upon the cylinder of the
gramophone . . . tra tra . . . There
are more things-in Heaven and earth,
Horatio, than are dreamed of in our
philosophy . . . trr . . . I am a gramo-
phone and my mother was a phono-
graph.”

Later in 1885 the Volta Laborato-
ries, controlled by Alexander Graham
Bell, began filing new patents to make
the invention commercially successful.

- The American Gramophone Company

was organized in order to serve a mar-
ket for these machines. Edison then
began to exploit his machine commer-
cially.1

There were a few patent difficulties
between Edison and Volta., However,
when these were worked out, they be-
came very friendly competitors in this
new field.

Emil Berliner then came into the
picture and to him goes credit for the
records and phonographs we use to-
day. Berliner devised a means for re-
cording on and reproducing sound
from a flat disc. (Fig.2.) Furthermore,
he developed a means for pressing
(making copies) records from a mas-
ter, rather than taking a chance of
ruining the original disc, as was done
by Edison and Volta. Berliner later
became connected with a Camden ma-
chinist by the name of Eldridge John-
son. Johnson contributed many im-
provements to the original Berliner
machine.

The Edison and Bell machines both
worked on the same fundamental prin-
ciple. In both cases, the waves set up
in the air by any source of sound were
allowed to strike a delicately held
diaphragm which vibrated under the
impact of the sound waves. The only
difference was in the method of re-

! Walker., Frank B. RADIO AGE. January
1942.
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cording the sound on the rotating cyl-
inder. In the Edison invention, the
record was produced by indenting a
line of varying radial depth, while Bell
obtained the record by actually cut-
ting the line on a blank cylinder. In
both cases the vibrating diaphragm
was made to. produce a sound line of
varying depth on the surface of the
record.

Berliner, in 1890, took out paténts
for further improvements in the Gram-
cphone, In particular were new forms
of diaphragm holders or sound boxes.
One was designed for recording -pur-
poses and the other for reproducing.
Even then the Gramophone had not
become a commercial article. It was
near the end of 1897 that the first disc
record was manufactured commercial-
ly in the United States. This made the
Gramophone popular as a means for
entertainment. Instead of a record
being made from an etched metal orig-
inal, a disc record made by a new proc-
ess which allowed many hundreds of
good facsimile copies to be made from
the one master record could be offered
to the public. The process consisted
of cutting the first record on a disc-
shaped blank of a wax-like material.
Later a solid metal negative was made
by electro-deposition. Then followed
the pressing of copies of the original
from this negative in a material which
was hard at normal temperatures but
became plastic under heat.

The period that followed was de-
voted by several inventors to mechan-
ical improvements for the machine.
An efficient governor, or speed reg-
ulator, was provided to insure a uni-
form speed of rotation of the turn-
table. The hand-driven machine was
abolished and a new machine which
was driven by a spring motor substi-
tuted. The speed regulator was fur-
nished with an indicator that showed
the speed when the machine was run-
ning so that the records, on reproduc-
tion, could be revolved at exactly the
same speed as the blank on which the
original record was cut.

The sound box also went through a
series of improvements, the invent-
ors’ object being to render the dia-
phragm as sensitive as possible, either
to the sound waves of the selection
being recorded or to the vibrations
transmitted to it from the record disc,
as the case might be, Other improve-
ments were made in the means of con-
veying the sounds recreated in the
sound box to_the ear of the auditor.
The old air fube had disappeared to
give place to a small horn. The sound
box was attached to the narrow end.
The next step was to remove the am-
plifying horn a short distance from the
sound box and to carry it upon a rigid
bracket on the cabinet of the instru-
ment. The sound box was connected
to the small end of the horn by a piece
of flexible tubing which allowed the
sound box to move across the turntable
and also to be raised or lowered above
the record. Patents were taken out in
1903 to replace this piece of. tubing
with a paper arm. A jdint in the am-
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Fig. 3. The original Bell Gramaphone (1881) now in the Smithsonian Institute.

plifying horn itself was also added.
The idea was that while the horn could
be located immediately next to the
sound box, the latter could be moved
with freedom without moving the
heavy bell portion of the amplifying
horn. The success of this invention
was immediate and a tapering sound
arm was adopted.

The Auxetophone

Sir Charles Parsons, English in-
ventor, did much development work
on the Gramophone. He perfected
means for intensifying the sound by
using air valves. Improvements in
sound reproducers or intensifiers (as
they were then called) applicable to
phonographs, Gramophones, tele-
phones, etc.,, were replaced by Parsons
with the well-known mica diaphragm
and by a very finely adjusted valve
which controlled the flow of a column
of air supplied under pressure. (Fig.
4). The action of Parsons’ invention
which he called the Auxetophone, was
as follows: As the needle followed the
sinuosities of the sound line on the

AIR OUTLET TO YRUMPEY—’ f/

NEEOLE

Courtesy Heaton Works Journal

Fig. 4. Construction details of Parson’s
Auxetophone designed for intensity-
ing sound by means of air pressure.

record, the valve moved with it and
this opened and closed the slots in the
valve seat through which the air was
rushing., The air was therefore given
minute pulsations corresponding to the
undulations in the sound record so

Fig. 5. Hgrn.style Victrola which was introduced to the public in the year 1802.
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Fig. 6. Construction of an acoustical re-
producer used with early phonographs.

that sound waves identical with those
originally recorded were set up in the
surrounding air and travelled to the
ear of the hearer. The valve was
mounted on a weigh bar rigidly con-
nected to the reproducing stylus bar or
needle holder. This weigh bar was ca-
pable of oscillating rotationally only
about its own axis. A box containing
a filter was also provided to insure
that the air, before entering the valve,
was perfectly clean. Very fine adjust-
ments of the valve would be unbal-
anced if particles of dust or oil got
into the unit.

Later patents taken out by Parsons
related to musical instruments. Pat-
ents described the use of a valve as
adapted to stringed irnstruments such
as a violin, violoncello, bass, double
bass, pianoforte, harp, etc. He replaced
the usual sounding board or membrane
by a valve operated directly by the vi-
brations of the strings. The valve was
substantially the same as previously

described and, as applied to a violin,
was supported from a structure on
which the bridge was carried, the
sounding board being remoyed. On the
exit side of the valve an expanding
trumpet was provided and this was
lined with velvet which had the effect
of damping out any scratching sounds
and very high harmonics.

Parsons’ further contributions to the
art included means for attaching
Gramophone needles to the sound re-
producer. He made the hole for the
needle diamond shaped so that when
in use the needle seated itself in the
hole by the pressure between the
socket and the record. To retain the
needle in position when the reproducer
was not resting on the record he pro-
vided a small magnet with its poles
sufficiently near the needle to keep it
in a slanting position. Alternatively,
instead of using a magnet, a very light
spring attached to the socket arm was
used pressing lightly against the
needle to keep it from falling out.

Parsons took out other patents that
contributed further to improvement of
sound quality. One of these patents

* covered the use of an elastic connec-

tion joining the needle and the moving
part of the valve. The object of this
invention was to provide means where-
by scratching sounds and changes of
tone were reduced or eliminated. A
better and more uniform reproduction
of the original sound resulted. He also
took out a patent covering the use of
a compensating cylinder and piston
which rendered the working position of
the valve independent of fluctuations
of air pressure. It was found that the
mean position of the valves was dis-
turbed by differences or fluctuations of
air pressure from the supply with the
result that the tone or power of the
instrument was thereby affected.2

The Victor Talking Machine Com-
pany was formed in 1898. One of the
earliest of all the Victrolas is shown in
Fig. 1. This was the old-fashioned
acoustical horn style phonograph so

# ITIeaton Works Journal, Dec. 1934-—p. 251.

Fig. 7. Rosario Bourdon and the Victor Salon Orchestra recording in the early ‘20’s,
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familiar to. many of our parents and
grandparents.

It should be remembered that all of
the previous instruments described
are essentially acoustical in operation.
They relied almost entirely upon sound
Pressure, or pressure striking a dia-
phragm, (Fig. 6) and actuating a
negdle or other device. A typical re-
cording setup of an orchestra mak-
ing an acoustical record is shown in
Fig. 7. Here we see that the musicians
are literally crowded in front of a
long horn. The weaker instruments,
tho§e having the lowest amplitudes of
sound, were placed forward, while
those possessing greater power, vol-
ume or amplitude were placed further
to the rear. The idea was for the mu-
sicians to play as loud as possible in
order that the greatest possible vol-
ume would enter the horn.

At the smallest terminating point of
the horn was siretched a diaphragm
in a framework. The diaphragm picked
up the sound pressure waves coming
into the horn from the instruments of
the orchestra and the sound waves
were modulated onto the master rec-.
ord of wax (Fig. 8). A reversed proc-
ess was used for playback.

While the literature does not dis-
close why the standard speed of 78
r.p.m. was chosen for the phonograph
industry, apparently this just hap-
pened to be the speed created by one of
the early machines and, for no other
reason continued to be used. In those
early days speed was an important
factor in getting satisfactory quality
from the records. The phonograph
turntable had to revolve at consider-
able speed in order that the high notes
(and there were few in those days)
could be reproduced, a process which
will be explained in later articles.
Finished records were reproduced by
means of another horn connected to
a diaphragm to which was fastened
the reproducing needle. Sound waves
appearing in the grooves of the rec-
ord would move the needle from side
to side and thus transmit vibrations
to the diaphragm as shown in Fig. 6.
Sound waves would then pass through
the horn and be amplified somewhat by
the “focusing effect” of the horn.

Thus, we have the earliest acoustical
recording and reproducing systems.
Today, as we all know, electronics
plays a dominant part in the record-
ing and reproduction of sound. The
furidamentals, however, remain basic-
ally the same. Undulations in recorded
grooves are transforme@ into electri-
cal vibrations which are amplified by
means of suitable amplifying equip-
ment and reproduced through modern
speaker systems.

Eleetrical Recording

Electrical recording was borrowed
from the radio, the microphone and
the vacuum tube amplifier which had,
by 1927, supplanted the old method of
singing, talking or playing directly
into a horn. This latter system de-
pended upon the sound wave pressure
' (Continued on page 149)
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DIRECTIONAL PATTERNY -

with a D4A Array

By H. R. WHALEY

Western Electric Company

This FM antenna is versatile in that
its radiation patterns can be varied to
best cover its required service area.

SUALLY a requirement for FM
l antennas is that they radiate

energy uniformly in all hori-
zontal directions. A circular radiation
pattern in the horizontal plane was,
therefore, one of the design objectives
in the development of the Western
Electric 54A antenna. Its uniform
horizontal plane radiation character-
istic is highly desirable when the an-
tenna is to be located at or near the
center of the proposed service area.

Should the occasion arise, however,
when horizontal directivity would be
desirable, the light, rugged and inex-
pensive 54A .can be used advantage-
ously. Seacoast cities or those in
hilly or mountainous areas, for exam-
ple, might. find it suitable when the FM
transmitter is located near one side of
‘the desired service area.

While the problem of designing an-
tennas to meet specific requirements
in directivity is not new, it is compli-
cated at best. Usually the most suc-
cessful designs will be found to be the
most simple. In addition to desirable
mechanical characteristics, the circu-
lar horizontal radiation pattern makes
the 54A antenna particularly useful
as a directive array element.

Suitable control of space relation-
ship between two. radiators and of the
phase relationship between the cur-
rents in them gives the array designer
a ldrge variety of radiation patterns.
Two useful patterns are shown here as
illustrations. The data from which
the curves were plotted were taken
from accurate 1/10 scale models.

The Models

In order to secure any one of the
many possible patterns, it is necessary,
in general, to adjust both the spacing
between antennas and the relative
phase of the currents flowing in them.
The test fixture illustrated in Fig. 1
was constructed so that each of the
1/10 scale models might be rotated
about its own axis. (As was to be
expected from the perfectly circular
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pattern of a single 54A antenna, this
rotation of one of the antennas about
its own axis produced no measurable
effect.) The spacing between anten-
nas was made adjustable from a min-
imum of about .325 wavelength to a
maximum- of 1.4 wavelength, the spac-
ings being measured between the axes
of the two antennas.

No provision was made for adjusting
the ratio of current magnitudes. Rel-
ative phase of the antenna currents
was controlled by means of a variable
tap in the feed line bridle. This tap
may be seen in Fig. 1 just in front of
the base of the test fixture. By sliding
the tap to the left the current in the
left antenna was made to lead that
in the right antenna and vice versa.
The maximum phase difference ob-
tainable by means of the tap shown
was about 270 degrees. In practice,
phase differences in excess of 180 de-
grees would not be required.

The assembly shown in Fig. 1 was
mounted on a pedestal four feet high
(not shown), and secured by its
mounting flange to a support plate
which could be rotated through 360
degrees in the horizontal plane. This
plate, in turn, was mounted on a hor-

The S4A FM antenna array.

Fig. 1.

izontal axis which provided free move-
ment in a vertical plane. By combin-
ing these two movements properly, it
was possible to achieve any combina-
tion of tilt and horizontal orientation.

In the measurement of field intens-
ities, the flexibility of orientation of
the array proved to be a great con-
venience. Instead of moving the re-
ceiving antenna ‘about the array in
order to observe the radiation pattern
produced, it was found desirable to de-
termine the distribution of field in-
tensity in all directions above the
earth plane by use of fixed locations
for both the array being tested and

(Continued on page 143)

Fig. 2. Two specific radiation patterns that were obtained with this array.

ARRAY OF TwO 54A ANTENNAS
MAX. GAIN=6.6
60* 90°

120°

ARRAY OF TWO S4A ANTENNAS
MAX. GAIN*9.4
60° 20°

120°
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180° o] 180°
210°
300* 270° 240° 300° 270* 240°
SINGLE 54A ANTENNA GAIN:=4.7 SINGLE S4A ANTENNA GAIN=4.T:
(a) (8)
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The 2K25/723A/B tube.
It is particularly ap-
plicable for oscillators
operating between 9212
and 9588 megacycles.

in a receiver is to provide a radio

carrier frequency that can be
heterodyned against a desired incom-
ing signal to produce a certain fixed
intermediate frequency. The output
of the local oscillator must be of a
stable frequency to obtain the opti-
mum performance from the preset i.f.

THE function of a local oscillator

Fig. 1. Internal view shows construction
details of the McNally tube, W.E. 707A.

RESONATOR GRIDS GETIER Tap

REFLECTOR

GRID (VOLTAGE
VARIATION HERE
FOR FINE TUNING)

POWER PICKUP

VANE FOR VARYING
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\ CATHODE

ASSEMBLY

EXTERNAL CAVITY
CONNECTIONS

54

By SEYMOUR FISHMAN

HIGH FREQUENCY

LOCAL ONCILLATORS

Theory and operation of several special type tubes

used extensively for high-frequeney oscillators.

amplifiers. Also, the frequency must
be adjustable within a range to ac-
commodate all the frequencies which
the receiver is expected to handle. The
power of the local oscillator output is
also a factor to be considered in design
since it is necessary to have the heter-
odyning carriers of the same power
magnitude in order to produce an un-
distorted i.f.

At very high frequencies a number
of special problems are encountered,
in addition to those normally found at
the present commercial and amateur
frequencies. For example, there is the
special tube problem. Conventional
tubes are inadequatc because of tran-
sit time effects (the time required for
electron action- across the relatively
widely spaced tube elements limits the
maximum frequency output of the
tube). Reduction of the grid spacing
overcomes this difficulty but also re-
duces the power output of the tube be-
cause of the necessity for using lower
grid potential differences. Another ap-
proach to the solution of the tube prob-
lem is found in velocity modulated
tubes, such as the Klystron. In this
type of tube complete circuit electron
flow does not provide the energy for
oscillation, but rather the bunching of
clectrons as they move at different
speeds in the space between the cath-
ode and the plate.

Another special difficulty is that the
very small magnitude of the inductive
and capacitive circuits is very difficult
to produce with the necessary degree
of accuracy. The smallest defect in a
3 pefd. capacitor produces a large per-
centage of error in capacitance and
consequently the frequency output of
the oscillator. Also the distributed ca-
pacitance and inductance of connect-
ing leads, filaments and tube elements
which are relatively unimportant at
the present working frequencies be-
come very important above 1000 mega-
cycles because they are comparable to
the values required for the oscillatory
circuit.

Consequently, the effect of distrib-
uted capacitance and inductance must
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be very carefully taken into account
in the design of the high frequency
local oscillator. In many high fre-
quency receivers the entire oscillator
circuit capacitance used is the dis-
tributed capacitance of tubes and
parts.

Another important obstacle in the
construction of a good high frequency
local oscillator is power loss. At high
frequencies the loss due to skin effect
in conductors incréeases, as do radia-
tion losses and dielectric losses.

The heart of the local oscillator is
the vacuum tube used. At high fre-
quencies there are two general types
in use, the small triode and the veloc-
ity modulated tube. The triodes cover
the lower end of the frequency band of
interest here fairly well. A good ex-
ample of the small triode is the RC4
955, commonly called the “Acorn,”
which can be made to produce frequen-
cies up to 600 mc. However, the best
operating conditions are to be found
at only 50 mc. where there is a power
output of 500 milliwatts. The power
output drops off moderately up to 300
mc. but decreases rapidly above that.
Another type of triode, the “Doorknob”
tube, the W.E. 316A and 368A have a
higher maximum frequency and more
power. - The W.E. 316A can produce
frequencies up to 750 mc. with a 65
watt output at 500 mec. The W.E.
368A produces up to 1250 mc., but has
reduced power because of the afore-
mentioned reduced grid spacing. At
1250 me. this tube will usually produce
about 3 watts.

Another triode, which is not com-
pletely conventional, is the G.E.
“Lighthouse” GL446. This tube is in
the 3000 mc. (10 cm.) class. A cross-
sectional view of this tube is shown in
Fig. 2A. Essentially this is a tuned-
plate tuned-grid oscillator with a grid
return as indicated in Fig. 2B. The
resonant circuit consists of a pair of
tuned lines, one from grid to cathode
and the other from plate to grid, as
indicated in Fig. 2C. Tuning is ac-
complished by plungers A and B which
effeqtively change the length of the
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shorted section of line and consequent-
ly the frequency at which it is reso-
nant. Power pickup is by means of
the probe C. The output of this tube
is relatively low, about 50 mw. at 300
mc:. A later “Lighthouse” tube, the
GL464 has increased power output to
100 mw. at this frequency.

Among velocity modulated tubes, the
Sperry Klystron, is best known and
most commonly used. The K417 Klys-
tron is in the 3000 mc. band, with a
tuning range from 2727 mec- to 3300
mc. approximately. Electrical tuning
is accomplished by varying the voltage
on the repeller plate. This will pro-
vide a tuning range of approximately
5 megacycles between the half power
points. "The mechanical adjustments of
the cavity will provide the extreme
limits of frequency variation described
above. The power output of this tube
is about 150 mw. at maximum accele-
ration voltage and plate current.

The McNally tube, the W.E. and
Raytheon TOTA, Fig. 1, another veloc-
ity modulated tube which operates at
about the same frequency as the K417,
has a wider and more easily adjustable
tuning range than the K417. By means
of repeller voltage variation alone, the
frequency may be adjusted through a
range of 30 mc. and from 2500 mec. to
3750 mc. by medns of mechanical ad-
justment of the resonator cavity. This

Fig. 2.

- REFLECTOR

Two well-known. high-frequency tubes. (Left). wave guide mounted 723A Klystron for
3 centimeter operation and (right) 417A Klystron for operation at 10 centimeters.

tube has a much lower “Q” than the
Klystron because the resonator has a
greater surfate and there is glass run-
ning through the tube. At maximum
accelerating voltage and plate current
this tube has a power output of only
75 mw.

The Shepherd Peirce tube, the W.E.
T23A operates at about 9400 mc. By

means of a cantilever screw which
changes the buncher grid spacing
mechanically, the frequency can be
varied roughly from 9212 mc. to 9588
me. Fine frequency adjustment within
a range of 45 mec. can be accomplished
by varying the voltage on the repeller
plate. Typical power output of this
(Continued on page 86)

(A) X-ray drawing of internal construction of the GL.446 Lighthouse tube. (B} Equivalent oscillator

circuit for this tube and (C) equivalent coaxial line circuit. (D) Circuit diagram of a local oscillator using the
RCA 955 triode tube. (E) Local oscillator in the 3000 megacycle range using the Shepherd Peirce tube.
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By J. C. DAVIS, w4ATO

Frequency modulation is produced by a converted

headphone across the oscillator grid tank cirecuit.

simplest method for producing a

frequency modulated signal, one
which may be used by the ham until
more elaborate equipment is available
or which can be used for portable or
emergency work; it was decided to
make practical use of the so-called
“condenser mike” method of frequency
modulation.

This is -the purest, simplest, and
possibly one of the earliest forms of
frequency modulation, wherein use is
made of a condenser microphone head
to frequency modulate a variable fre-
qguency oscillator when connected in
shunt with the oscillator.grid tank.

Ip case you have forgotten the prin-

lN THE interest of discovering the

ciple of operation, it will be described
in some detail here. Sound waves, or
vibrations, striking the thin dia-
phragm of the condenser mike cause
a symmetrical variation in the elec-
trical capacity between the thin vi-
brating diaphragm and the thick sta-
tionary diaphragm of the condenser
mike and produce a similar variation
in the frequency of the oscillator to
which it is connected.

It is obvious that this method is
impractical for most purposes, includ-
ing ham radio, as the connecting wires
between the condenser mike and the
oscillator tank would have to be as
short as possible (not over a few
inches in length) in order to assure

Fig. 1. Complete circuit diagram of FM modulator using crystal mike input.

)Icsl
\Cl
n
_ KTAL CONVERTED
/— MIKE HEADPHONE o
2 ™ _)}—.
DF =~ MODULATOR
uNIT TO
0SC. GRID
l TANK
g
b cé4 H
T 0V, e e e ] Samew #7T0 A.F.C. VOLTAGE IF USED.

R,—250,000 ohm, V5 w. res.

R., R;—1000 ohm, V; w». res.

R3, R\—100,000 ohm, V5 w. res.
R—250,000 ohm pot.

Cy, C3 Co—.01 pfd., 400 v. cond.
C,, Ce—5 nfd., 25 v. cond.

Break circuit at X for a.f.c. voltage, if used.

C,—20 pfd., 150 v. elec. cond.
Cr;, Cs—100 pufd. mica cond.
T—12-20 hy. audio choke
1—Crystal microphone

2—6J5 tubes ¢
1—FM modulgtor unit
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B M MODULATOR

=ym lor Amateur Use

Photograph of home-
built FM modulator.
A crystal microphone
is used for the input.
The converted head-
phone used to produce
an FM signal is moypt-
ed on the chassis,

frequency stability and eliminate r.f.
losses, etc. For instance, the oscillator
can not be held up to speak into the
microphone without causing frequency
shift due to body capacity and changes
in position.

However, a method was developed
by which practical use can be made of
this simple system by combining the
condenser mike with a unit from an
old headset and substituting the head-
set unit diaphragm for the thin dia-
phragm of the condenser, then driving
the headphone unjt diaphragm with
an audio voltage applied to the head-
phone unit coils, by a single button
carbon mike and matching trans-
former, or a crystal mike and a one
or two stage speech amplifier.

This method permits the condenser
mike to be connected with short leads
to the oscillator tank, and rigidly
mounted for stability. The speech am-
plifier or carbon mike matching trans-
former can either be built, or mounted,
on the same chassis with the oscilla-
tor, or set apart from it and connected
to the headphone unit by the head-
phone cord or a twisted pair. The car-
bon or crystal mike can then have
the usual length cord and its move-
ment will not affect the frequency of
the oscillator.

By using this method of modula-
tion, it is possible to obtain a total
deviation of as much as .01 per-cent
of the fundamental frequency, depend-
ing on the applied audio voltage and
the headphone construction.

Crystal oscillators can also be fre-
quency modulated by this method if
the crystal is replaced by a tuned cir-
cuit and the condenser mike connected
across this tuned circuit,- thus convert-
ing the crystal oscillator into a fre-
quency modulated, tuned grid, tuned
plate variable frequency oscillator.

RADIO NEWS
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Converting the Headphone

A condenser mike was made by at-
taching an extra diaphragm to the cap
of a unit from an old pair of head-
phones, placing a thin insulating paper
gasket over the diaphragm and re-
placing the cap on the headphone unit.
This gasket should be between .006”
and .010” thick (as a guide, ordinary
newsprint is approximately .003"
thick). This ring gasket serves the
dual purpose of separating and elec-
trically insulating the added = dia-
phragm from the headphone unit dia-
phragm. This results in a condenser
mike with the headphone unit dia-
phragm serving as a condenser mike
(vibrating), changing the audio signal
into a capacity variation.

As shown in Fig. 4, the gasket will
not be required if a headset with a
built-up edge inside the cap is used.
The added diaphragm was cut a bit
smaller in diameter than the head-
phone unit diaphragm, the space serv-
ing to insulate the diaphragms from
each other while the built-up edges
hold them apart.

Figs. 1 and 2 show the circuits
which were used for testing the con-
verted headphone unit as an FM mod-
ulator. Both circuits worked satisfac-
torily and require no explanation. The
type or choice.of speech amplifier cir-
cuit, or the type of mike to be used
may be selected from conventional
circuits.

The circuit of Fig. 2 may be used
for portable or emergency setups. A
single button mike is required in order
to produce sufficient drive without the
use of a speech amplifier. The trans-
former is required in order to obtain
proper impedance match between the
low impedance carbon mike and the
high impedance headphone and to pre-
vent carrier shifts which would oc-
cur when the carbon mike is tilted.

If the carbon mike is connected di-
rect to the headphone unit, in series
with the mike battery and without a
transformer, the d.c. following through
the headphone unit coils would vary
each time the carbon mike is moved
about or tilted, causing changes in the
resting position of the headphone unit
diaphragm (with respect to the posi-
tion of the stationary diaphragm) and
resulting in a change in the resting
capacity between the two diaphragms.
This will result in similar changes in
the resting frequency of the oscillator
and therefore the transmitter carrier.

For the same reasons, capacity re-
sistance coupling was used to the
speech amplifier output (Fig: 1) there-
by removing the plate current of the
tube from the headphone unit coils,
as this would otherwise cause a fre-
quency drift either when the tube
heats, ages, or is replaced.

When connecting the headphone unit
modulator in parallel with the oscil-
lator grid tank, as it will be connected
in most oscillators with which it is
used, its capacity will lower fthe fre-
quency of the oscillator, thus requir-
ing a retuning of that unit. It is pref-
erable, therefore, that the retuning be
accomplished by reducing the tank ca-
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Fig. 2. Simplified circuit using headphone for the FM modulator unit which may be
used for transceiver. It is particularly applicable to portable or emergency rigs.
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Fig. 3. FM frequency shifting circuit that can be actuated from remote position.

pacity, if possible, rather than reducing
the number of turns on the tank coil
to compensate for the shunt capacity
of the unit. Cs, which is in series with
this unit, serves to reduce this shunt
capacity and to reduce the percentage
deviation (depending on the value of
capacity used). The percentage devia-
tion, at a fixed audio level (audio
drive) to the unit, will be found to
increase with an increase in the fre-
quency of the r.f. being modulated.
This means that different audio levels
are required for different amateur
bands. An a.f.c. voltage may be ap-
plied at point X in either Figs. 1 or 2
by the addition of a conventional a.f.c.
circuit. This will permit indirect crys-
tal control of the oscillator frequency.

In converting the headphone unit,
the added stationary diaphragm was
cut from a metal coffee can. A flat
head screw was soldered in the center
of the diaphragm and was then bolted
to the headphone unit cap (Fig. 4)
through a countersunk hole in the cen-
ter of the cap. An extra nut was
added to the bolt to hold a soldering
lug. A hole drilled at the exact center
of the diaphragm aided in soldering
the screw head to the unit. Two small
holes were drilled near the center of
ihe diaphragm to reduce damping.

To connect the headphone unit dia-
phragm, a unit with an aluminum case
was used, and the case mounted to the
chassis with a metal bracket which
served to ground the headphone dia-

METAL CASE

TO A.F.
OuTPUT

YO OSC.
GRID TANK

STATIONARY

7 METAL
/A ODIAPHRAGN

HEADPHONE
DIAPHRAGM

(_L%
=

METAL CHASSIS —

Fig. 4. Mechanical details of an ordinary
headphone unit that has been converted
for frequency modulation operation.

phragm. The edge of the diaphragm
was scraped to provide a good elec-
trical contact with the aluminum case,
If a bakelite case is used in preference
to the aluminum one, it will be neces-
sary to bring out a connection from
the diaphragm for ground.
Substituting a thinner diaphragm in
the headphone for the one used will
help to reduce damping if such a pro-
cedure is found necessary to improve
reproduction. It should also be noted
that while the added diaphragm may
(Continued on page 120)

Photograph of converted single headphone as it was rebuilt by the author.
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s-lube Short-Wave
RECEIVER

By H. L. DAVIDSON

Panel view of home-built 3-tube receiver.

Controls from left to right are: phone

jack. regeneration control, R.. tuning condenser, C,, and volume control. R..

This easy-to-build receiver, using plug-in type

coils, covers broadcast and short-wave bands.

short-wave reception has reached

a_new high. What was needed
here was a small short-wave receiver
that would provide both phone and
speaker reception. With the scarcity
of power transformers, an a.c.-d.c. re-
ceiver was the answer.

This small receiver was built to
cover the broadcast and short-wave
bands from 20 to 160 meters. This in-
cludes the ham bands, short-wave sta-
tions, and many other services. To
cover these different bands, plug-in
coils are used. The receiver circuit is
shown in Fig. 1 and incorporates the
following tubes; 12SJ7 as a regenera-
tive detector; 12J5, 1st audio stage,
and 50L6GT output. A 35Z5GT is used
as a half-wave rectifier.

Several methods of regeneration
control were tried, but the one shown
and used here was the most success-
ful. Regeneration is controlled in the
screen grid circuit by varying the volt-
age on the screen grid of the 12SJ7.
A conventional tickler feedback cir-
cuit is used and the grid coil tuned
with a 140 pufd. variable condenser
paralleled by a bandspread condenser
of 35 pufd. capacity. Complete coil
winding data is given in the accom-
panying table. A common ground wire
is brought to each individual socket
and grounded directly to the chassis
at both ends. This method eliminates

38

SINCE the war ended, interest in

high resistance joints which often ex-
ist when soldering to the chassis.

Be sure and ground socket terminal
#1 of the 12SJ7 detector. This tube
should be a metal type, although a
glass type will do if a tube shield is
placed around it and grounded.

The rectified or audio signal is cou-
pled through a grid condenser to the
grid of the first audio stage. A triode
is used for this stage. The tube is used
with cathode bias. An unbypassed 2500
ohm, % watt resistor provides the
bias. The volume is controlled id the
grid circuit of the 12J5 since the
phones are placed in the plate circuit
of the 12J5. The volume control has a
switch on the back to turn the re-
ceiver on and off.

Mechanical specifications for construct-
ing the necessary plug-in type coils.

GRID TICKLER
COIL COIL WIRE
(L) (L) SIZE
Broadcast band 120 t. 35t 28 e
160 meters 60 t. 18 t 28 e
80 meters 35t 12 t 28 e
40 meters 18 t. 10 t. 28 e
20 meters 10t 8t. 28 e.
All coils are to be wound on 114” diam-

eter plug-in type coil forms.

Tickler winding to be spaced l” from,
ground end of grid coil.

40 and 20 meter coils are to have a wind-
ing length of 1”. while other coils are to be
close-wound.

Note: Tickler coil turns might need to be
increased or decreased slightly to give cor-
rect feedback.
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The plate circuit is not broken when
the phones are plugged in. A 100,0C0
ohm resistor furnishes plate voltage
at all times. A shorting type jack
is used so that, as phones are plugged
in, the contact to the grid of the oui-
put stage is broken. When the phones
are inserted, the circuit is completed
through the .05 #fd. condenser, phones
and ground. The loudspeaker is now
inoperative and quiet, and personal
listening is provided.

The output stage uses a 50L6GT
tube. This power amplifier uses cath-
ode bias with a bypass condenser. The
bypass could be eliminated, but greater -
speaker volume was obtained by leav-
ing it in the circuit. A .005 ufd. plate
condenser must be placed in the plate
circuit of this tube or the 50L6GT may
oscillate with the incoming signal.

The output of the final amplifier
stage feeds directly into an octal tube
socket mounted at the rear of the
chassis. An octal tube base plugs into
this socket. A 3-wire cable connects
to the dynamic speaker.

All screen and plate voltages are fur-
nished by the 35Z5GT rectifier. With
a combination 20/20 pfd. dual electro-
lytic condenser and dynamic speaker
field for filter, only a small audible
hum can be heard in the speaker.
Originally -a condenser:-resistor filter
circuit was used in conjunction with
a PM speaker, however, larger filter
capacitors were needed and the plate
voltages were quite low. With the
type of arrangement used here, less
hum was developed with an increase
in output voltage.

To add to the appearance of this
short-wave receiver, a small 150 ma.
pilot light was placed on terminals
#2 and #3 of the small rectifier tube.
This pilot light is a No. 40. Any .15
amp. 5 to 8 volt pilot bulb may be
used. The voltage at the output of
the filter is 90 volts under load con-
ditions.

Since all of the tubes used are the
150 milliampere variety, requiring a
total of 110 volts, a small resistor
must be placed in series with the heat-
ers to reduce the heater voltage
slightly, as the standard line voltage
is 117 volts. A 50 ohm, 10 watt resis-
tor placed in series with these tubes
reduces the line voltage to the proper
value. A .05 ;ifd. paper condenser is
placed across the line to eliminate any
incoming line noise.

Chassis Construction

The chassis is constructed from No..
16 gauge .sheet metal and measures
81" long by 6” wide. A 1%” reinforce-
ment strip is bent at both ends to pro-
vide more rigidity. Socket tube holes
were drilled with a small drill and
then enlarged with a rat tail file. This
operation will be much simpler if the
constructor owns a circle cutter or a
socket punch. These -holes are 18"
in diameter so that the type of socket
which mounts with a retaining ring
can be used. If regular wafer sockets
are used, it will be necessary to drill
two extra %" holes per socket, for the
mounting screws.

RADIO NEWS
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RFC)

L2

~HR

o]
NTV.ALC. v2 v3 vi v4
I St ’

Ry—1 megohm, V5 w. res.
R:—100,000 ohm pot.

Rs, Rg, R—100,000 ohm, V5 w. res.
R,—500,000 ohm pot. with sw.
Re—2500 ohm, V5 w. res.

Rg—500,000 ohm, V3 w. res.

Ry—150 ohm, V5 w. res.

Ryo—350 ohm, 2 w. res.

C1—3-35 upufd. trimmer cond. (ceramic)
Co—140 pufd. var. cond.

— PILOT

C3—35 pufd. var. cond.

Cy, Co—100 ppfd. mica cond.

Cs, Cr—.01 pfd., 200 ». cond.

Cs—.2 pfd., 200 v. cond.

Cy—.05 ufd., 200 v. cond.

Cy—.005 ufd., 400 ». cond.

C1i—20 ufd., 25 v. cond.

Cig, C‘,’.—ZO/ZO ufd., 150/150 v. dual elec.

cond.
Cys—.05 pfd., 400 v. cond.

c7i| |
2 R e =
PHONES =kee
R8
+120 V.
O
. E

J,—Closed circuit jack

$;—S8.p.s.t. sw. (on R,)

Ly, Ly—See coil table

RFC,—2.5 mh. r.f. choke

Ty—OQutput urans. 2000 ohms to v.c.
1—5" dynamic speaker (450 ohm field)
1—50L6GT tube :

1—35Z5GT tube

1—128J7 tube

1—12J5 tube

Fig. 1. Schematic diagram of 3-tube receiver. When phone plug is inserted in jack, J,. speaker is automatically silenced.

An additional socket hole was drilled
for an octal socket to accommodate
the speaker cord. The mechanical
layout for the panel and chassis are
shown in Fig. 2.

The front panel has four 3%” holes
located close to the bottom of the
panel. This panel is constructed from
the same material as the chassis. It
is best to drill all holes before doing
any painting, as it is very easy to mar
the finished surface. The front panel
has a finished appearance when
painted with crackle finish paint. The
color used here was a light green, al-
though any color will do.

It is always best to mount all of the
large. parts first, such as tube sockets,
the filter condenser, volume controls
and variable condensers. Then, while
wiring the set, the small condensers
and resistors can be soldered into
place. For mounting and wiring con-
venience, the front panel is not put
into place until all the wiring is about

Side-rear view of receiver. The speaker is remotely placed,
connected to the receiver through a three-wire cable. If
desired this speaker may be mounted directly on the chassis.

April,

complete. The variable condenser,
volume control, regeneration control,
and phone plug are put in place as if
the front panel were on. Later they
can be loosened and the front panel
‘can be placed in position.

There are many ways to wire a re-
ceiver but the preferred method is to
first wire the complete a.c. and fila-
ment circuit, then start with the an-
lenna‘and wire clear through, back to
the power supply. Before too much
wiring is done, the ground or common
terminal wire should be placed and
soldered to each tube socket and also
to the chassis.

When the wiring has been com-
pleted, the circuit should be checked,
for nothing is so discouraging as to
have a receiver not function properly
when it is completed. After com-
pletion, the broadcast coil may be
plugged into its socket as well as all
vacuum tubes. With the power plug
in the socket, turn on the a.c. switch.
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The pilot light should become bright
and then slowly die down. The tubes
should have a dull red glow,

If a small audible hum is heard
from the speaker, the d.c. power sup-
ply may be assumed to be working
correctly. Turn the regeneration con-
trol slowly in a clockwise direction,
with the volume control turned full
on. A loud whistling noise should be
heard. If nothing happens, turn the
receiver off and reverse the two tick-
ler leads. Try this method again and
the squeal should be quite audible.
Slowly back the regeneration control
off, until the squeal is just barely au-
dible and vary the tuning condenser.
Leave the bandspread condenser set
at any place on the dial. As the con-
denser is rotated, broadcast stations
should be heard, accompanied by a
slight squeal. Reduce the regenera-
tion control until the station is heard
clearly.

(Continued on page 175)

Bottom view of completed receiver. Note that coarse tuning
condenser, C., is placed under the chassis, while vernier
tuning condenser, C,, is mounted in center of front panel.
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“SPOT BROADCASTS
SELL!

Servicemen-dealers should not overlook

the sales

possibilities of local station spol announcements.

A vast audience of house-
wives can be reached by
a message at small cost.

By W. C. ROUX

Mgr., Spot Advertising Dept... NBC

I use radio?” is much the same

as asking “shall I advertise?”
Size has nothing to do with it, nor
dollars—but sense has, if you pardon
the wordplay.

Here is an advertising medium
which is the brightest star in the sales
firmament, a star that first glowed
dimly about twenty-five years ago
but whose candlepower has increased
so phenomenally that its place in the
world is most significant. But you
know as well as we the place radio
has assumed in the home and com-
munity life. You are primarily in-
terested in how you can use it as an
advertising medium. We can say,
without qualification, that broadcast
advertising, network and non-net-
work, national and local, is too vital
to be jgnored, too successful to be
60

TODAY, for anyone to ask “shall

overlooked by any businessman who
is seeking more business.

Too often we hear ‘“‘we can't com-
pete with the big network shows.
Radio costs too much money.” So do
four-color pages. And so do full pages
in newspapers under certain condi-
tions—for the local merchant. Yet he
never draws this comparison when he
is thinking about newspaper adver-
tising. Perhaps full pages are- tco
much for his budget. -But there are
half  pages, quarter pages, single
inches. And every unit of space will
produce in proportion. This is the
language the local merchant under-
stands. His thinking about radio,
however, does not follow the same
lines. And it should! Because radio
has the same relative values to offer.

Every local radio station in the
country has everything from a full
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hour to a station break to offer ad-
vertisers. An advertiser can buy a
half hour, a quarter hour, ten min-
utes, five minutes or one minute. He
can buy a share in a home forum pro-
gram or a farm hour. And he can
buy any of these units (or a combina-
tion of them) once a day, once a week
or several times a day, seven days a
week. In other words, he can cut
radio’s cloth to fit his pattern. And it
will more nearly fit than any other
advertising cloth.

The flexibility of radio, in program-
ming and in scheduling, is its greatest
asset for local advertisers. A radio
advertiser selects the type of program
he wants, at the time of day he wants
—all in line with his budget. Thus he

‘can reach the whole family before and

at breakfast, the women during the
day, the children in the late after-
noon and the men and women at
night. He can gear his sales talks as
well as his programs to the audience
he wants to reach.

That radio advertising gets results
is well known. That there have been
failures is equally well known. But
there have been practically no failures
by advertisers whose products or serv-
ices are {fair purchases and whose
radio advertising has been well
thought out, carefully planned and
consistently used. To use radio half
heartedly is like turning your back
on an interested customer in the store.

If you do not have an advertising
agency, get in touch with your local
radio stations’ sales departments. Ask
them about available programs and
times. But first, tell them your prob-
lems. Tell them what you want to ac-
complish, what products you want to
emphasize, what services you have to
offer that set you apart from your
competition. Give them an indication
of how much you want to spend—not
this week or next, but for six months
or a year. Inform them fully of sea-
sonal fluctuations in your business.
In short, tell them all so that they
may in turn help you think, help you
plan, help you build a campaign, help
you to merchandise it. The last point
is important—merchandising, tying in
your radio advertising with your store
displays, your window displays and
your direct mail and other advertis-
ing. Remember, radio is unique among
advertising media; it is invited into
the home by various members of the
household all day long. And reminders
of your programs bring larger audi-
ences!

What is said in your sales messages
and how it is said is, obviously, the
basis of their success. Even though
you may have a hundred different
items in your store it is best to feature
only one in an announcement—one
product or one department. Use it as
your leader if you want, but paint the
word picture of its qualities as well as
you can with the help of the station’s
commercial writers. Just as you are
expert as a merchant so are they ex-
perts in writing radio sales messages.

Generally speaking, the radio sta-

(Continued on page 90)
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" Build this Radiomans ™

Fig. 1. Front panel view of home-built test instrument. For
correct identification of various conirols refer to Fig. 3.

By RUFUS P. TURNER, WIAY
Consulling Eng.. RADIO NEWS

Complete construction details for a resistance

capacitance bridge. This wide range instrument

will find many applications in the service shop.

RE is a compact, wide-range
llEx‘esistance-capacitance bridge

of marked usefulness, that can
be built by any serviceman. Although
it is sensitive, stable, and rugged, this
instrument is inexpensive. -Its at-
tractive ranges will catch the eye of
the amateur experimenter as well as
the repairman. This small bridge is
completely self-contained, as Fig. 1
shows, and it is fully a.c. operated.
There are no. tricks either in its op-
eration or calibration, this instrument
being entirely conventional and fool-
proof and direct reading. We believe
many radiomen will want to build it.

Ranges

There are three capacitance ranges:
1 paufd. to 0.1 #fd., 0.0001 xfd., to 10 ufd.,
and 0.01 pfd. to 1000 ufd. There like-
wise are three resistance ranges: 1/10
ohm to 10,000 ohms, 100 ohms to 10
megohms, and 10,000 ohms to 1000
megohms. )

The main dial has a single set of
graduations from which both capac-
itance and resistance are read. The
range switch, in its various capac-
itance positions multiplies the main
dial readings by 10, 1000, and 100,000
and in resistance positions multiplies
the readings by 1, 1000, or 100,000.
This arrangement provides the max-
imum simplicity and directness in op-
eration of the bridge.

The exceptionally wide range of
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this bridge enables the operator to
measure a variety of capacitances
ranging all the way from small circuit
values (down to 1 pufd.) to the large
capacitances of motor starter capaci-
tors. Also, resistance measurements
may be made from values consider-
ably lower than 1 ohm to the high
leakage resistances (up to 1000 meg-
ohms) encountered, say, in tubular
capacitors.

Features

The compact RC bridge has several
special features worth mentioning.
These contribute to its versatility
and reliability.

Sensitivity. Very high sensitivity
is provided by use of (1) a high-gain
6SJ7 bridge amplifier and (2) a high
signal voltage. The signal voltage is
approximately 50 volts at 60 cycles,
supplied by the secondary of the signal
transformer, T, (See Fig. 2).

The sensitivity is under full control,
being variable from zero to maximum
by means of the amplifier gain control,
R.. Sensitivity may be made so high
that an almost imperceptible adjust-
ment of the main dial will show up in
the null detector.

Provision for External Signal Input.
Transformer T, delivers a 60-cycle
signal voltage to the bridge circuit.
This will be satisfactory for all or-
dinary purposes. -However, some op-
erators may prefer to use a signal of
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some other frequency, such as 400 or
1000 cycles, for occasional experi-
mental measurements. For this pur-
pose, an external signal jack, Ji, is
provided in the circuit. When a plug,
connected to an external audio oscil-
lator, is inserted into J:, the jack con-
tacts open and automatically discon-
nect the secondary of the 60-cycle
transformer, T, from the bridge
circuit.

Provision for External Null Indi-
cator. The self-contained bridge null
detector is a 6E5 magic eye tube
which, driven by the 6SJ7 amplifier,
makes a sensitive indicator. How-
ever, some operators may prefer to
use an external null indicator (such
as an oscilloscope, a.c. vacuum tube
voltmeter, or headphones) in occa-
sional experimental bridge measure-
ments. Jack J, permits the quick
connection of such an external indi-
cator. Neither the 6SJ7 amplifier
nor the 6E5 indicator need be placed
out of operation when an external in-
dicator is plugged in.

Power Supply. A regulated a.c.
power supply is employed. Our expe-
rience with various small bridges con-
vinces us that this feature is most
desirable. A line-operated (a.c.-d.c.)
type of power supply would cause one
of the measuring terminals to be “hot,”
especially on the resistance ranges,
thereby creating a shock hazard.
Amplifier and null detector operation
tends to be unstable with an unregu-
lated power supply.

Voltage regulation is obtained by
means of the two gaseous regulator
tubes connected in series, as shown in
Fig. 2. The 0C3/VR105 and 0D3/
VR150 together give a regulated.d.c.
voltage of 255 for the amplifier and
indicator tubes. The regulator lim-
iting resistor, R, with filter canaci-
tors C» and C., provides sufficient fil-
tration without having to use a.filter
choke.

The power supply components are

61


www.americanradiohistory.com

RO

{ Ical
s m 1, i k2 SWITCH POSITIONS
RijraARs] (1) € X10 = 1Ouxta. TO O ptd.
MAIN 2 [ (2) C X 1000 = 100 pptd. TO | Opfd.
CONTROL E 3} 4fs, £ {3) € X 100K = .0lpfd. TO 1000 pfd.
f (4) RX1: 0:10HM TO 10K-OHMS.
> (5)'R X 1000 100 OHMS T0 JO MEG,
£ 8 1 (6) R X 100K 10K OHMS TO 1000 MEG.
MEASURING
A TERMINALS p
q 1 y[c7
| cay | 6507 n
a \r-—o=_j‘—- — 6E5
EXTERNSL 1 E Satiha
INDICATOR 4 € -
JACK g 3 \—q R6
Y- Y . T—
2 > L ] V J2 c6 >
\- = R8
EXTERNAL SIGNAL BRIDGE 2 €5
INPUT JACK SENSITIVITY 3RS =m0
CONTROL
Ve
] T2 1
iz PL
CHASSIS 6.3 V, TO ALL HEATERS = 3
V- &
) s
-~ 5V.
S
cal cio] cn
> ———
d
s2
arw.
tac.

Ra—3000 ohm w.w. pot.

R\—10 ohm, 1 w. res.
R.—10,000 ohm, 1 w. res.

R;—1 megohm, 1 w. res.

R—1 megohm vol. control
Rx—2000 ohm, 1 w. res.

R;—2 megohm, 1 w. res.
R—500,000 ohm, 1 w. res.

Rs, Ry—1 mcgohm, V; w. res.
R1—5000 ohm, 10 w. w.w. res. (with slider)
C,—.0001 pfd. silvered mica cond.
Co—.01 pfd. silvered mica cond.
Cs—1 ufd. oil filled bathtub cond.

" Cyy Co Cr—.01 pfd. mica cond.
Co—10 pfd., 25 d.c. w.v. elec. cond.
Cs, Co—.1 nfd., 600 v. cond.
Cio, C1y—10 pfd., 450 d.c.w.v. elcc. cond.
J,—Midget open circuit jack
J.—Midget 2-circuit normally closed jack
S;—2-pole, 6-pos. non-shorting rotary sclector

sw.

§:—S.p.s:t. toggle or blade sw.

T,—Interstage audio trans. 2:1 ratio

T—Midget power trans. 350-0-350 v. @ 50
ma.; 5 v. @ 2 amps.; 6.3 v. @ 2 amps.

Fig. 2. Schematic diagram of RC bridge. T
from 1 ppid. to 1000 pfd. and resistance

small in size and accordingly do not
require a great deal of chassis space.

Ease of Calibration. The builder
has to calibrate only one resistance
range on the main dial. If the range
switching resistors and capacitors are
selected with care as to their values,
the other ranges then automatically
“fall in line.”

The bridge calibration can be made
easily with a number of hand-picked
resistors, as will be explained in detail
later in this article. This is a decided

est instrument covers capacitance ranges
ranges from .l ohm to 1000 megohms.

advantage, since most radiomen find
it easier to obtain accurately meas-
ured resistors than a set of precision.
capacitors. '

Power Factor and @ Indication. Ca-
pacitor manufacturers have not given
servicemen much definite, practical in-
formation in the way of limiting power
factor and @ values. For this reason,
repairmen are inclined to interpret
power factor percentages in a variety
of ways. The circuit of the bridge
shown here has not been complicated,

Fig. 3. Front panel layout showing placement of the various operating controls,

MEASURING TERMINALS
A =

/—MAIN CONTROL (R,)

/

RANGE SWITCH ———»
i

MAGIC-EYE
INDICATOR

EXTERNAL Pears,
INDICATOR - . ;3 @ L ON-OFF SWITCH
JACK (J1) - eﬁb\ \ Yy (s2)
EXTERNAL SIGNAL INSULATED \_SENSI"IV"'Y\"PILO" LIGHT
INPUT JACK  (J2) CLEARANCE, HOLE CONTROL (R4)
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therefore, by the addition of a sep-
arate power factor control. But that
does not mean that a capacitor with
a bad power factor or @ cannot be
spotted.

Normally, the 6E5 shadow pattern
opens quickly and cleanly at null
However, when a capacitor under test
has high power factor or low Q, the
opening of the eye is not clean—the
width of “fuzz” on each side of the
shadow being proportional to the
power factor. A very bad capacitor
will produce a narrow eye opening
with a great deal of fuzz on each side.
There is no blurring at all, but a sharp
line between the dark and bright por-
tions of the eye pattern, when a good
capacitor is connected to the bridge.

Indication of Shorts, Opens, and In-
termittents. On any of the resistance
or capacitance ranges of the bridge,
the 6E5 indicator will open wide at
the extreme left-hand (zero) end of
the dial for shorts, and at the extreme
right-hand (full-scale) end of the dial
for opens. Intermittents are indicated
by a flickering of the eye, when the
dial is set for null, especially if the
capacitor or resistor is rapped sharply.

Circuit

The complete bridge schematic ap-
pears in Fig. 2, and an examination of
this drawing will show the measuring
circuit itself to be of simple, conven-
tional design. Capacitors C,, Cs;, and
C: are employed as standards for
capacitance measurement. Resistors
R,, R., and R, are standards for the
three resistance ranges. The bridge
balance potentiometer, Ra, is a 3000-
ohm wirewound volume control-type
component. The rather high signal
voltage does not cause bad heating in
this potentiometer.

The 2-pole, 6-position range switch,
Si, automatically shifts the standards
and measuring terminals from one
bridge arm to the other when switch-
ing from resistance to capacitance
functions. This enables the main dial
to read in the same direction for both
resistance and capacitance.

The 10 ohm, 10,000 ohm, and 1 meg-
ohm standard resistors, R;, R:, and R,
must be hand picked for exact values.
An accurately calibrated ohmmeter
may be used for this purpose, if no
other instrument is available. The
author found that not many resistors
had to be checked at the store in order
to obtain three satisfactory standards.
If the reader desires, precision instru-
ment resistors may be employed as
standards and the need for hand pick-
ing thereby eliminated.

The 0.0001, 0.01, and 1 ufd. standard
capacitors, C,, C:, and C; likewise must
be selected for exact values. It is b-st
to order directly from the supplier or
manufacturer capacitors having a tol-
erance of 1% or better. If an exact
1 xfd. value cannot be obtained for C;,
it is advisable to ac¢cept a somewhat
lower capacitance and to connect
enough mica capacitors in parallel
with it to build its capacitance up to
the required 1 ufd.

RADIO NEWS
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The accuracy of the bridge depends
a great deal upon the accuracy of
these resistance and capacitance
standards, and the individual builder
will do well to select them with the
greatest possible care.

The signal transformer, T, is a
2-to-1 ratio interstage audio trans-
former with its secondary connected
tc the 115-volt line. The proper pri-
mary and secondary connections are
indicated by standard lettering in Fig.
2. This transformer provides a bridge
signal of a little more than 50 volts;
and on long test runs, no large amount
of heating was detected either in the
signal transformer or in the bridge
potentiometer. Any other type of
transformer may be used, provided it
will deliver 50 to 60 volts to the bridge
circuit.

The remainder of the circuit is en-
tirely straightforward, consisting of a
conventional voltage-regulated power
supply, previously described, and a
standard 6SJ7 amplifier and 6ES in-
dicator.

With the - arrangement shown, the
eye opens up fo indicate null points.

Mechanical and Electrical
Construction

The bridge is built on a metal
chassis, 12” long, 6” wide, and 2" high,
and a metal front panel, 14” long and
7" high. It is enclosed in a metal cabi-
net. The external and internal ap-
pearance of the instrument and the
arrangement of its parts may be seen
in Figs. 1, 3, 4, and 5.

The main dial has a 3%” diameter
metal plate to which has been ce-
niented a disc of thin white cardboard
on which the special scale is hand
drawn. After completing the calibra-
tion and drawing in the graduations
with black India ink, this dial plate is
covered with a matching disc of trans-
parent celluloid or other plastic to
prevent soiling.

The range switch plate (see Fig. 1)
is also made of thin white cardboard
which, after lettering, has been ce-
mented to the front panel and covered
with transparent celluloid. Mark this
plate Rxi; Rx1000, Rx100,000, Cx10,
Cx1000, and Cx100,000, corresponding
to the switch positions shown in Fig.
2 and listed in detail in the range data
in that drawing.

All of the standards, except the 1
pfd. capacitor, C; are connected di-
rectly between contacts of the range
switch, 8,, and are supported by this
switch. (. is mounted on the chassis,
where it may be seen directly behind
the range switch in Fig. 4. Note the
two parallel-connected mica capaci-
tors on top of, and shunting C..

The two voltage regulator tubes
may be seen in the rear of the chassis
in Fig. 4. The 5W4 rectifier tube is
directly behind the left hand regulator
tube.

The 3000 ohm bridge potentiometer
is mounted in the center of the front
panel and is supported back from the
panel on a Mallory RB 249 metal
bracket.

The 6E5 magic-eye indicator tube is
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Fig. 4. Rear view of resistance-capacitance bridge. While the two OD3/VR150
tubes are visible, the 6SK7 and 5W4 tubes cannot be seen in this photo-
graph. They are mounted directly behind the two. voltage regulator tubes.

mounted from the back of the front
panel, where it may be seen directly
above the power transformer in Fig. 4.
An Amphenol 58-MEA6 magic eye as-
sembly holds this tube in position. The
5 leads from the socket of this as-
sembly pass through a grommet-lined
hole in the chassis for connections to
points underneath. The 1 megohm
resistor, R,, is enclosed in the tube
socket shell of the magic eye assembly.
The magic eye escutcheon, also sup-
plied with the assembly, may be seen
on the front panel in Figs. 1 and 3.

The voltage regulator limiting re-
sistor, R, is mounted between the two
voltage regulator tube sockets, under
the chassis (see Fig. 5). The “On-0Off”
switch, S:; sensitivity control R, pilot
light * bracket, and jacks J, and J.
also are mounted under the chassis
and may be seen directly back of the
front panel in Fig. 5.

By employing two Johnson type 44

ceramic feed-through units as the
“measuring terminals” (see Figs. 1
and 4), these terminals are kept out of
contact with the metal front panel.
Another one of these feed-through ter-
minals passes through the chassis to
connect the bridge circuit with coup-
ling capacitor C; which is under the
chassis near the 6SJ7 socket. This
particular feed-through terminal is
seen directly under the bridge poten-
tiometer in Fig. 4.

Connections between the measuring
terminals and the range switch, and
between the range switch and poten-
tiometer Ry are made with bare bus
wire. These rigid connectors must be
run as directly and over as short a
path as possible, in order to minimize
circuit capacitances.

It is advisable to shield the lead run-

ning between sensitivity control R.

and the 6SJ7 control grid and to con-
(Continued on page 146)

Fig. 5. Photograph shows placement of various under-chassis components.
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Make a careful survey of the available
stores in the neighborhood where you
are planning to locate, Don't, however,
be tempted to sign_a lease for the first
place you see—take time. be choosey.

LOCATING Your New Store

By WILLIAM L. MORRIS

Vice-Pres., Adams & Co.. Real Estate. Inc.. N.Y.C. Try to wvisualize your store in the

neighborhood shopping district.

The selection of a place in which to do business is

the most important decision the dealer must malke.

O ANY thoughtful man in the

retail business-the matter of the

location of his enterprise is of
prime importance. He knows or at
least senses that nothing can make or
break his venture as can his choice of
location. It is as vital a matter to the
small retailer who is investing his
savings, as it is to the chain store or-
ganization and to the big individual
investor in a retail business.

Chains and big retailers engage the
services of store locating organiza-
tions, whose experts gather data and
advise. The small retailer may not be
able to avail himself of such a serv-
ice, however, there is nothing to pre-
vent him from observing the princi-
ples that guide the procedure of store
location for big corporations. He can
adopt the same principles, look for
the same controlling factors, guard

64

against misjudgment in the same way
as the large concern. How all of these
elements are to be applied is outlined
in this discussion.

The consideration here is directed
principally to the radio and appliance
dealer whose available financial
means limit him to a comparatively
low rental in his operational budget.
This discussion is concerned primarily
with the radio and appliance dealer
whose budgeted rental is between
$1200 and $2400 a year.

The task of locating a store for his
purpose, in the case of the radio and
appliance dealer of small *means, is
generally in his own hands, as the
store location services of a large real
estate organization are not, as a rule,
available to him. Such store loca-
tion services, which do so much of the
work of spotting and evaluating loca-
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Check your prospective
market by “'visiting” your
customers’ homes. You can
usually judge what type
of merchandise your clien-
tele will want from homes
in which they are living.

tions for chain stores and the larger
independent retail establishments, are
compensated -for the experience and
expert facilities that they render by
the brokerages on leases and they
make no charge to the lessee for
whom the research is done. Since the
expense of this work is considerable,
it is obvious that it can not usually
be met by brokerages on low-rental
leases.. For the dealer, however,
whose projected rental is moderately
high the store location unit of a large
and long-established real estate or-

After visualizing your store, face the
problem of whether a store is needed.

TELEVISION
B
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ganization provides him with expert
service at no cost to himself.

The first consideration of the small
radio and appliance dealer must be, as
it is with chains and large retailers
and with the store location organiza-
tions that render them service, to
look to a retail section with estab-
lished buying power. This is funda-
mental. The section must be one to
which people habitually come to buy.
Pioneering in an untested section is
all very well for the man to whom
pure adventure in merchandising is
the zest of life, but not for the man
whose sole purpose, aside from per-
sonal independence, is to provide an
income for himself.

There happens to be, just now, a
comparative scarcity of desirable re-
tail locations, so the task of finding a
store with proper merchandising po-
tentialities is a more difficult one to-
day than usual. It becomes doubly
necessary, therefore, that the radio
and appliance dealer guard himself
against taking “any old thing” out of
sheer discouragement. He must simply
be more persistent in his search. A
temptation in the solution of his store-
locating problem will be the new tax-
payers in outlying and newly develop-
ing residential neighborhoods which
are bound to be one of the answers in
the new construction program, to the
store location needs of the retail trade
generally. The dealer must keep in
mind that, while a taxpayer property
in an old and established retail sec-
tion presents a worthwhile location
opportunity, this is not necessarily
true of a similar property in a newly
initiated or “away-from-things” zone,
where no active buying has yet de-
veloped.

wwWw americanradiohistorv com

The radio and appliance business
has a specific characteristic that
weighs heavily in the determination
of store location, that is, that radios
and appliances are merchandise for
home installation and home use.
(Automobile radios are only a spe-
cialty.) That being the case, the retail
section in which the radio and appli-
ance store is located must be one that
serves a residential community. But
it must be a sizeable residential com-
munity. A small neighborhood that
easily supports a grocer may Vvery
well be too small to support a radio
and appliance dealer, because, while
people cat every day, they do not buy
radios or toasters or pressure cookers
every day.

Generally, it is good sense for the
prospective radio and appliance dealer
to look for a location in a section or
along a street where housefurnishings
are already being merchandised—a
section containing stores selling furni-
ture, draperies, linen goods, kitchen-
ware and other housewares. A con-
centration of such stores constitutes
a housewares shopping center to which
housewives are accustomed to come
for merchandise for home installation
and use. This principle, however, does
not rule out sections in which other
types of stores are concentrated. It
will frequently be found, for instance,
that stores merchandising women'’s ap-
parel tend to group themselves along
a block or a couple of blocks. Now,
quite obviously, there is no kinship
between women’s apparel and radios
and appliances. But the fact remains
that, even in the case of radios and
appliances, and especially the latter,
it is the woman of the family who does

(Continued on page 136)
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Although the recent survey conducted by Radio News indicated a
predominance of servicemen and amateur readers, we found that
many would like simple “how-to-do-it>® articles. Aceordingly we
present this new department for the benefit of these readers.

SIMPLE ONE TUBE
RECEIVER

One of the most useful pieces of
equipment you can build, is a simple
regenerative receiver. By the use of
plug-in coils, practically all the most
used frequencies may be covered. In
addition, the receiver is handy to have
around as an extra receiver. Many
uses besides reception suggest them-
selves for this type of receiver and

will be covered in later articles.
The receiver illustrated uses only
one tube, a 1G6GT, and may be oper-
ated from a 1.5 volt “A” battery and
90 volts of “B.” As this tube is, in
reality, two tubes in one envelope, one
section is used as a regenerative de-
tector, while the other section serves
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Front view of receiver.

as an audio amplifier. The detector
portion is made regenerative by means
of a feedback winding. Regeneration
is controlled by means of a feedback
condenser, C; (Fig. 1).

The baseboard used is made of ply-

Freq. (kc.) L Lo
500-1300 175t. #30e. 28t #36d.s.c,
2” lon
1070-2200 8123t #28e. 1624t #36 d.s.c.
173” long |
2000-4550 .37%4¢t. #26 e, 10241, #36 d.s.c.
154" long
4000-9100 172451, #22 5241, #36d.s.c,
Tinned
1Y2” long
7300-18000 824t #16 325t #36d.s.c.
Tinned
1347 long
L, is- close wound 14” from "cold’’ end of
L;. All windings in same ‘direction. Lower
end of L, goes to plate. Upper end of L,
goes. to grid.
The set of four coils for the range of 1070
to 18,000 kc. are ‘available as Hammarlund
kit No. SWK-4

Winding specifications for plug-in coils.

wood and measures 5 by 7 inches. Any
plywood or piece of smooth board at
least 3% inches thick will serve as well.
The panel is a piece of No. 16 gauge
steel and measures 7 inches high by
8 inches in length.

Location of the various parts may
be seen by examining the photographs.
The coil and tube sockets are of the
bakelite type, and are mounted above
the baseboard on spacers made of %
inch lengths of % inch outside diam-
eter copper tubing, to allow the prongs
to clear the baseboard. '

For ease in tuning a National Type
B dial is used. Any other smoothly
operating dial may be substituted.

After the parts have been mounted,
the wiring should be put in place. No.
14 tinned wire is used for wiring the
rf. portion of the circuit, consisting
of the coil and two variable condens-

Fig. 1. Schematic diagram of 1-tube regenerative type receiver.
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Ri—5 megohm, V5 w. res.

Ry—50,000 ohim, Vs w. res.

C,—3-30 pufd. ceramic trimmer cond.

Cyy C3—140 uufd. midget var. cond.
(Hammarlund MC-140M)

Ci—100 ppfd. mica cond.

C;—.003 ufd. mica cond.

Cq—.004 ufd. mica cond.

g %sn 13—
© ’ A-Vi5v¥A+

B8+ 90V.

L, L.—See coil table
T\—3 to 1 audio transformer

(Stancor A63 or Thordarson T13A434)
RFC,—2.5 mh. r.f. choke
8§,—S.p.s.t. toggle sw.

Manufacturers names are given for guidance
of the builder only. Any make of parts with
equivalent characteristics may be used.
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ers. All other wiring is done with No.
22 pushback.

The resistor (R.) across the second-
ary of the dudio transformer and the
.003 and .004 condensers (C, and C.)
are necessary to eliminate an audio
howl when the receiver is on the verge
of oscillation. This howl is character-
istic of this type of receiver, and can
be very annoying if not eliminated.

Specifications for the coils used for
the various frequencies, are given in
the accompanying table.

When wiring has been completed,
“A” and “B” batteries should be con-
nected, a coil for the desired frequency
plugged in, and the receiver turned
on. The regeneration condenser C.
should be slowly advanced toward
maximum capacity until the receiver
Just starts to oscillate. A soft “thud”
will be heard as this point is reached.
Oscillation may be detected by touch-
ing the stator plates of (. with the
finger. If the receiver is oscillating,
a click will be heard when these plates
are touched.

Note that magnetic type headphones
should be wused with this receiver.
Crystal headphones cannot be used.

With an antenna connected, the re-
ceiver should be slowly tuned while
oscillating weakly. A whistle will be
heard as a station is approached. If
this station is a code station the
whistle will be broken into dots and
dashes, and the regeneration con-
denser C. should be backed off until
the receiver is just about to go out of
oscillation. This: is the most sensitive
point for the reception of code sig-

Top of chassis view of receiver.

nals. If the desired station is using
phone, the regeneration should be dd-
justed until the receiver is just on the
verge of oscillating. It will probably
be necessary to retune slightly as the
regeneration is adjusted.

In general, it is desirable to use a
long wire antenna, and a good ground
with this type of receiver. As an an-
tenna has resonant points at its fun-
damental frequency and harmonics, it
tends to absorb energy from a regen-
erative receiver. These points cause
dead spots in the tuning range of the
receiver. The cure is to reduce the
coupling of the antenna condenser C,
until smooth operation is obtained
over the entire range. If the dead
spot occurs close to a popular fre-
quency, it may be moved by shorten-
ing or lengthening the antenna.

RADIO NEWS
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LINE DROPPING
RESISTORS

Experimenters will find when build-
ing a receiver or an electronic gadget
of some type directly from a sche-
matic diagram that specifications for
component parts are usually given.
However, there are many instances
where the builder must figure out the
resistance and wattage rating of some
form of dropping resistor. This prob-
lem is simple.

Let us take, for example, a typical
situation of determining the value of
a line dropping resistor used in many
a.c.-d.c. receivers. This resistor is
placed in series with the heaters of
all of the tubes and serves the pur-
pose of dropping the voltage across
the tube string to its proper value.
This resistor may be in the form of
a line cord resistor, ballast tube, or
an actual resistor located within the
receiver chassis. Regardless of which
is used, the method of calculation will
be the same. The total voltage drop
in a series string must be equal to the
line voltage, normally assumed to
be 117 volts. Thus, the voltage drop
across the resistor must be equal to
this line voltage minus the voltage
drop across all of the tubes.

Since all of the tubes are in series
the total voltage necessary across the
tube string would be the sum of the
voltage .drops of the tubes. To obtain
the voltage drop for each tube, it is
advisable to refer to the tube manual.
In our example, let us assume that
the tubes used in this receiver are a
6SA7, 6SQ7, 6SK7, 251.6 and a 25Z5.
We see from the tube manual that
the 6SA7, 6SQT7, and 6SK7 all have 6.3
volt heaters, while the 25016 and the
2575 each have 25 volt heaters. The
total drop across these tubes is there-
fore 68.9 volts. The dropping resistor
must compensate for the difference
between this voltage and that of the
line (117 volts). In this case the cor-
rect value would be 117 —68.9 = 48.1
volts across the dropping resistor.

The next step is to determine the
current flowing through the resistor.
In general, all of the tube heaters in
a series string carry the same current,
so in checking your tube manual, you
will find that all of these tubes have a
heater current rating of .3 ampere.
Knowing the voltage drop and cur-
rent, the resistance may be edsily de-
termined by medns of Ohm’s Law
(R = E/I) which states that the re-
sistance (in ohms) is equal to the
voltage drop (in volts) divided by the
current (in amperes). In making this
calculation you will find that the re-
sistance of the dropping resistor will
be 48.1/.3 = 160 ohms.

Series heater string of a conventional
five tube a.c.-d.c. receiver. Resistor,
R. is known as a dropping resistor.

6547
n7v. A.C-0D.C.

6SQ7  6SK7 2516 2525

AAAAA
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In addition to the ohmage of the
resistor, its wattage rating must also
be determined. The watts dissipated
may be determined in any of three
ways: (1) the square of the current
(in amperes) x the resistance (in
ohms); (2) the square of the voltage
drop (in volts) / the resistance (in
ohms); or (3) the current (in am-
peres) x the voltage drop (in volts).
In the example given above, using
method (1), the dissipation will be:
32 x 160 = 13.4 watts. This wattage
rating is not a standard value. It is
customary to choose a resistor of the
next highest standard rating. Do not,
in any instance, use a resistor that is
under the value determined by your
calculations as the chances are that
your resistor will burn up.

This is only a typical example. You
will find dropping resistors in many
forms used in electronic devices. The
procedure for calculating these rat-
ings will remain the same.

NEON TUBE OSCILLATOR

For code practice work and general
audio .testing, some form of audio
oscillator is desirable. Many simple
oscillators have been devised, but one
of the simplest is the neon tube type.
Only a source of ‘“B” voltage, one re-
sistor, and one condenser are required
for an oscillator of this type. By
means of a switching arrangement to
change the value of the condenser, it
is possible to vary the audio frequency
between wide limits. Alternately, the

G.E, A e Bl E] z2mes +sov
NE48 o) 9 S g 5w,
8l o 79 °
700; ;.Q
PHONES 500 2000

It -soy

—() KEY Ope

Schematic diagram of oscillator.

value of the resistor may be changed
to achieve the same effect.

The entire unit is constructed on a
5" by 7" baseboard of plywood, with
Fahnestock clips used for connections
and frequency changing. The four
mica condensers used for the various
frequencies are mounted between a
common bus and the clips. A flexible
lead which may be clipped into any of
the four clips, is used to select the
desired tone.

Power for this unit may either bd
obtained from 90 volts of “B” bat-
teries, or from the Versatile Power
Supply shown on these Pages.

The neon tube used is one of the
bayonet base, %4 watt type, which is
furnished with no resistor in the base.
In the evenf that this type is not avail-
able, the resistor normally included
in the base must be removed. This
may be easily accomplished by placing
the base of the tube in hot water, until
the cement which holds the glass in
place has softened. The resistor may
then be removed, and the leads from
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Photograph clearly indicates construction

of neon tube oscillator. The entire unit
is built on a 5”x7” plywood baseboard.

the tube resoldered to the base.

The socket used for the tube is of
the double contact bayonet type, ob-
tainable at either radio jobbers, or
automobile supply stores.

With the values given in the dia-
gram, the audio frequencies are ap-
proximately 500, 700, 1000, and 2000
cycles. Values intermediate between
these may be obtained by the substi-
tution of other condenser values.

VERSATILE POWER
SUPPLY

In reviewing the articles “A Simple
One Tube Receiver’ and “Neon Tube
Oscillator” appearing in this depart-
ment, you will notice that batteries
were used to power these units. Bat-
teries were suggested as being the
simplest and most trouble-free meth-
od of operation. The power supply
covered here can be used in place of
the batteries suggested. We think be-
cause of the great number of units to
which this power supply may be
adapted in the future that the experi-
menter should build this piece of
equipment even if it isn’'t used to
power the one-tube receiver or the
neon tube oscillator.

The use of the new selenium recti-
fier (replacing the conventional rec-
tifier tube) makes such a supply ex-
tremely easy to build.

The power supply shown in the
photograph and diagram has been de-
signed particularly for use with the
simple one-tube receiver appearing in
this department. It consists of a 100
ma. selenium rectifier together with
two 40 ppfd., 150 v. electrolytic con-
densers, one 500 ohm, 10 w. resistor

(Continued on page 171)

Schematic diagram of versatile power sup-
ply. A selenium type rectifier is used
in place of a conventional vacuum tube.
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Compiled by KENNETH R. BOORD

HIS month we are pleased to

dedicate the ISW Department to

two European countries—Bul-
garia in the South, and Finland in the
far North.

Thanks to Rex Gillett, DX editor of
“Radio Call,” South Australia, we pass
along this information regarding radio
in Bulgaria, as received by Mr. Gillett
from Radio Sofia:

“Broadcasting in Bulgaria is the mo-
nopoly of the State. The whole radio
service is owned and administered by
the State under the name of the Bul-
garian Broadcasting System. Broad-
cast band outlets are Radio Sofia, 100
kw.,, 650 kcs.; Radio Stara Zagora, 2
kw., 1402 kcs.; and Radio Varna, 2.kw.,
1276 kcs.

“On short-wave, Radio Sofia uses 5
kw. on 7.660, while Radio Rodina on
9.350 uses the same power.

“Bulgaria has well over 200,000 reg-
istered receivers. Advertising on the
air was discontinued some years ago.
A decision to resume it has been made,
however, and a special advertising
service is now being organized.

“Radio Sofia publishes a magazine
called ‘Radio Pregled.’ This publica-
tion gives programs of Radio Sofia and
also those of Moscow, London, and Bel-
grade. It is sent abroad on request.”

While complete current schedules of

Radio Sofia are not at hand, English
news is presented at 3:30 p.m.* daily
over both the 9.350 and 7.660 frequen-
cies, according to British monitors.
The 9.350 frequency is heard in Canada
around 12 midnight.

Here are a few facts about Bulgaria:

Bulgaria has an area of 42,808
square miles; it is bounded on the
north by Rumania, on the west by
Yugoslavia, on the south by Greece, on
the east by the Black Sea, and on the
southeast by Turkey. The 1940 popu-
lation was 6,549,664.

Bulgaria’s language is Slavonic. The
state church is Greek Orthodox. ‘Ele-
mentary education is obligatory from
seven to 14 years of age. There is a
state university in Sofia and the Amer-
ican College is located there.

Agriculture claims 78 per-cent of the
population; principal crops are wheat,
rye, barley, oats, corn, potatoes, and
tobacco. Fruit is abundant. Nor-
mally, industrial plants and.cultures,
fruits, vegetables, and dairy products
are exported in large quantities. The
chief seaports are Varna and Burgas
(Bourgas), which account for about
80 per-cent of the foreign trade.

* * *

Radio in Finland

Wolf von Harpe, Helsinki, has se-
cured this information for us, direct

This neat s.w. Listening Post is that of a newcomer to the fraternity. Bill Cooley
of Fairchance. Pennsylvania. Receiver is a Sky Champion with which Bill
has picked up plenty of good contacts in the short time he has been DX-ing.
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from the Finland Broadcasting Cor-
poration (Suomen yleisradio) in:Hel-
sinki:

Normal schedules of the Finnish
short-wave transmitters are:

Helsinki—6.120, 10 kw., 11-11:15
p.m.; 12:20-5:40 a.m.; 5:50-7:10 a.m.;
10 a.m.-4 p.m.

Lahti—9.500, 15 kw., 11-11:35 p.m.;
12:05-1 a.m.; 3:50-7:10 a.m.; 10 a.m.-
4 p.m.

Peri—15.190, 15. kw., 11-11:15 p.m.;
12:20-12:50 a.m.; 4-5:40 a.m.; 5:50-
7:10 a.m.; 10 a.m.-4 p.m.

Helsinki—17.800, 1 kw., 12:45-1 a.m.;
1:50-7:10 a.m.; 10 a.m.-4 p.m.

In addition, English news is gen-
erally given around 7:15 a.m. on the
9500 frequency, and around 7:15 or
7:25 p.m. on 15.190; other frequencies
parallel these at times, irregularly.

Mr. von Harpe lists Finnish medium-
and long-wave stations as:

Helsinki—1420 kcs., 10 kw. Vaasa—
1320. kes., 10 kw. Joensuu—310 kes.,
1 kw. Kuopio—527 kcs., 20 kw. Pie-
tarsaari—1500 kes., 1 kw. Peri—1429
kes,, 1 kw. Tampere—1522 kes., 1 kw.
Turku—895 kes., 40 kw. Lahti—160
kes., 150 kw., and Oulu, 433 kcs., 10 kw,

This northern European country has
an area of 134,588 square miles. It is
bounded on the north by Norway, on
the east by Russia, on the south by
the Gulf of Finland, and on the west
by the Gulf of Bothnia, Sweden, and
Norway. The 1942 population was
listed at 3,887,217. Helsinki is the
capital city.

The lake and canal waterways of
Finland are navigable for 3000 miles.
Notable are the mighty Imatra rapids
of the river Vuokski, having in a chan-
nel about 25 yards wide an aggregate
fall of about 75 feet in a distance of
1400 yards and a volume (the greatest
in Europe) of between 480 and 700 cu-
bic meters per second, discharging ul-
timately into Lake Ladoga.

Although extending far north into
extremely cold latitudes, with rugged
climate and topography, Finland is an
agricultural nation. Lumber is the
most important industry. Principal
crops are rye, barley, oats, potatoes,
and hay. Other chief industries in the
order of their importance are paper
and pulp; iron and mechanical prod-
ucts; textiles; leather, rubber and fur;
and chemicals.

(Continued on page 106)

* All times herein are in American East-
ern Standard Time (EST), 5 hours behind
GMT, unless otherwise indicated.
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Deluxe Amateur

TRANSMITTER

By JAMES N. WHITAKER, W2BFB
Eng. Dept., Hammarlund Miq. Co.

Part 1. Design data for a 1-kw. transmitier. The
most practical circuils for amateur service
are incorporated in building this unit.

TH the resumption of radio
amateur activities following
the conclusion of World War

II, the amateur is confronted with a
great variety of available component
parts consisting of new items as well
as war surplus materials from which
he must select a few useful items to
be incorporated in his postwar station.
He has also been presented: with a
rather bewildering array of technical
literature released as a result of the
removal cf wartime secrety restric-
tions. These two factors coming along
together as they do are quite bewil-
dering to say the least and before
starting out on a shopping expedition
it will be wise for him to consider
very carefully just what end result is
desired: The cost of component parts
on the surplus market is low enough
to make possible the selection of high
quality items which will permit the
construction of equipment often
dreamed about but seldom realized
in amateur circles. A few of the most
desirable features to be incorporated
in a transmitter for amateur service
can be roughly listed as follows:

1. The radiated signal must be as
pure as possible. The a.c. ripple and
spurious noise modulation must be be-
low 1%. The harmonic content of the
emitted carrier must be relatively low.
There must be no radiations at spuri-
ous frequencies (parasitic oscillations,
ete.) Modulation of the carrier must
be linear and free from parasitic os-
cillations which so frequently are
present during the modulation peaks.

2. The p.a. efficiency must be high.
Since amateur transmitters are lim-
ited in power to 1000 watts of plate
input to the final amplifier, consider-
able time should be allotted to obtain-
ing the highest possible efficiency in
this stage. This immediately rules out
the typical “ham” method of operat-
ing the output tubes at considerably
beyond the manufacturer’s published
ratings.

3. The frequency must be stable.
April, 1947

Fig. 1. Panel view of
home-built 1-kilowatt
transmitter. This unit may
be operated entirely by
the amateur from a re-
mote position, or in the
regular fashion if it is
desired.

Even a slow drift in one direction is
likely to cause considerable annoy-
ance not only to the receiving station
where the receiver must be continually
tuned to follow the transmitted sig-
nal, but also to other stations which
might be receiving interference from
the transmitter. To achieve real
stability the old concept of a high-
powered crystal controlled oscillator
must be discarded for the more recent
understanding of the prime reason for
the use of crystals. They are a fre-
quency stabilizing element rather than
a source of power. The same is gen-
erally true of self-excited oscillators.
Any -oscillator will provide a max-
imum of stability only when it is sup-
plying a minimum of power.

4. The method of power control must
be positive and properly sequenced.
This usually indicates the use of sev-
eral relays, interconnected with each
other in such a manner as to apply
power to the various sections of the
transmitter in a proper sequence for
starting up the transmitter and for
removing the power in an order not
necessarily the reverse of the starting
sequence, when shutting down the
transmitter, as will be shown later.

5. The speech amplifier should be a
separate unit and should not have a

WwWWW americanradiohistorv com

This

linear frequency characteristic.
may sound strange, but a careful anal-
ysis of the problem will disclose the

truth of this statement. All modula-
tion applied to the carrier tends to
distribute the emitted power in the
form of sideband energy. The entire
audio frequency range is not required
for good voice intelligibility. The
more power used in needless sidebands
the less power will be available for
the necessary speech frequencies. The
speech amplifier should, therefore, dis-
criminate against frequencies below
200 cycles and above 3000 cycles. Such
an amplifier will permit a higher aver-
age of modulation before the peaks of
the voice frequencies cause serious
over-modulation. The peaks in voice
frequencies are generally in the form
of high frequency transients against
which such an amplifier will discrimi-
nate.

6. A very definite and simple over-
modulation indication must be pro-
vided. The indicator must show any
overmodulation peak no matter of how
short duration rather than the average
modulation. Overmodulation peaks are
the cause of serious sideband ‘“splat-
ter” and contribute greatly to the in-
terference often experienced in nearby
broadcast receivers. The overmodula-
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Fig. 2. Complete schematic diagram of the 1-kw. deluxe transmitter. Cutstanding features are a volt-
age doubler final amplifier supply, the use of a copper oxide rectifier to supply d.c. for operation of
relays, a positive overmodulation indicator, and control of input power. Parts list is shown on page 71.
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tion indicator should provide a positive
indication of overmoduylation regard-
less of the power used, and should not
require adjustment when the power
is increased or decreased.

7. The transmitter should not be un-
necessarily large. Compactness is es-
sential not only from the standpoint of
the conservation of space but also for
the purpose of obtaining the shortest
possible electrical connections between
components within the equipment.

8. Shielding and isolation of circuits.
All r.f. sections should be carefully
and completely shielded to prevent
spurious radiations and to prevent re-
action between the various circuits
within the transmitter. It is impossible
to overstress the importance of com-
plete isolation of circuits in a trans-
mitter. Academically, perfect isola-
tion of circuits can probably never be
realized, but the careful use of shield-
ing and r.f. bypassing and filtering will
result in practical perfection along
these lines. In any event, the isola-
tion of circuits should be carried out
to the extent that no spurious oscilla-
tions will occur in any circuit or com-
bination of circuits during normal
operation, or in the event of failure of
the oscillator.

A solid ground connection between
units is required, and all bypass con-
nections should be made directly to
the chassis at the nearest possible
point as well as to the running ground.
Although the base metal of the chassis
may be steel or other relatively low
conducting material, the mass of the
chassis will provide a lower resistance
path than a copper conductor of con-
venient size. It is wise to yse both a
running ground and chassis connec-
tion, or a chassis connection and a
running ground between chassis. In

i)
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Fig. 3. Schematic diagram of several oscillators that were tried. Circuit shown in
(A) proved most satisfactory and was the one finally adopted. Circuits (B). {C). and
(D) could be used. The advantages and disadvantages of each are covered in text.

most instances a running ground will
offer little if any improvement when
the chassis is used for a ground con-
nection, and all chassis are bonded to-
gether.

With these eight requirements in
mind, the writer set out to design and
construct the transmitter to be de-
scribed. The over-all operation and
the results obtained have proven how
very worthwhile it is to allot an ap-

preciable amount of time to the care-
ful planning of the transmitter before
parts are purchased and the actual
construction is started.

The transmitter will be described
briefly as a composite unit followed
by specific descriptions of each section
and will include reasons for the se-
lection of the particular system or
circuit used as well as other suitable
circuits which may be substituted. It

Complete parts list for schematic diagram appearing on opposite page.

Ry, Rs—250,000 ohm, 1 w. metalized res.

Ry, Rj;—400 ohm, 1 w. metalized res.

R;, Ryg—25,000 ohm, 1 w. metalized res.
o Rg—50 ohm, 1 w. metalized res.

Re—100,000 ohm, 25 w. w.w. res.

Ry—1200 ohm, 100 w. w.w. res.

Rg—3000 ohm, 100 w. w.w. res.

Ro—10,000 ohm, 1.-w. metalized res.

Ry5—400 ohm, 25 w, w.w. res.

Ry, Ryy—Four 25,000 ohm, 100 w. w.w. res.
in series

Ry5—100,000 ohm, 1 w. metalized res.

Rg—50,000 ohm pot.

Ry7, Ryg—350 ohm, 10 w. w.w. res.

Rige Rps, Rogy, Rye, Ray, Ryy—500 ohm, 5 w.
w.ow. Tes.

R>y—800 ohm, 10 w. w.w. res.

Rn—250 ohm, 100 w. w.w. res.

Ry, Rys—10,000 ohm, 20 w. w.w. res.

Ros, Roz, Rog—700 ohm, 10 w, w.w. res.

Ci, Cy, C3, Cs, Cy, Cu, Cus, Cug, Cor—.001 ufd.,

600 v. mica cond.

Cyy Coy—50 uufd. midget var. cond.

Co—15 ppufd. midget var. cond.

Ce—.0001 pfd., 600 v. mica cond.

Cq, Cyo, Cq, Cy, Cy—.01 pufd., 600 v. mica

cond.

C0—.001 ufd., 5000 v. mica cond.

Cuyy Cor—.0001 pnfd., 10,000 v. mica cond.

Cy3—50 ppfd. var. tuning cond.

Ci6—50 ppfd. (per section) dual tuning cond.

Cis, C1r—15 ppfd. neutralizing cond.

Cis, Cisy Coo, Cn—.001 pfd., 2500 v. mica
cond.

Co—40 upfd. (per section) dual tuning cond.,
spacing 15,000 v,

Cog, C3—.0001 pfd., 2500 v. mica cond.

Cx;—.01 ufd., 2500 v. mica cond.

Cgo—4 ufd., 600 v. elec. cond.

Css;—Three 125 pfd., 150 ». dry elec. cond. in
parallel

Csi, Co5—3 ufd., 600 v. Dykanol or Pyranol
cond.

Ca—6 ufd., 600 v. Dykanol or Pyranol cond.

C,—4 ufd., 3000 v. Dykanol or Pyranol cond.

Csg—Three 4 ufd., 3000 v. Dykanol or Pyra-
nol cond. in parallel

Cio, Cis—8 ufd., 300 v. dry elec. cond.

Ci—4 ufd., 3000 v. Pyranol cond. (General
Electric)

Cyu—8 ufd., 3000 v. Pyranol cond. (General
Electric)

T—Fil. trans, 115 v. to 5 v. @ 10 amps. c.t.

To—Variac (General Radio 200B)

Ty—Fil. trans. 115 v. to 2.5 v. @ 2 amps. c.t.,
10,000 v. insulation

T,—500 ohm line to class “B” grids input
trans.

Te—Mod. trans. 750 w., .5 db. from 100 to
4000 cycles

Te—Special bias trans. 115 v. pri. to 110-0-
110 v. @ .5 amp.

T—Trans. 110 v. a.c. to 2.5 v. @ 10 amps.
c.t., 2000 v. insulation

Ts—Low voltage power trans, 115 v. pri., 475-
0-475 v. @ 200 ma.; 6.3 v. @ 3 amps.; 5
v @ 3 amps.

Ty, T1o, Tyy—Fil. trans. 115 v. to 5 v. @ 20
amps., 15,000 v. insulation

Tio—Pole trans. 220 v. to 2200 v. 2 kva.

Ty.—Fil. trans. 115 v. pri.,, 10 v. @ 10 amps.
ct; 10 v. @ 10 amps. c.t.

Ty—Fil. trans. 115 v. to 10 v. @10 amps. c.t.

Ty;—Plate trans. 115 v. to 2000-0-2000, 5 kva.

Ty—Fil. trans. 115 v, to 2.5 v. @ 10 amps.
c.t., 15,000 v, insulation

Ty—Variac, 100-200 v. @ 9 amps.

Py, Ps, Py, P.—6 w. @ 110 v. pilot lamps

L,—28 mec. tank coil wound on 1” form

L,—14 mc., tap for 21 mec., tank coil wound
on 1”7 form

L,—Plug-in tank coil (3 used, 28, 21, and 14
me.

L,, Ly—2 t. coupling link

Le—Plug-in grid coil (3 used, 28, 21, and 14
me.)

L—Plug-in plate tank coil (3 used, 28, 21,
and 14 mc.)

Ly—Var. output coupling link

Ly—7 mc. osc. coil wound on 17 form

RL,—D.p.d.t., ant. relay, 110 v. a.c. coil

RL,, RLg—D.p.s.t. normally open relay, 28 ».

.c. coil

RL,, RLs—4 p.s.t. normally open relay, 110 ».
a.c. coil

C.O.R.,—Full-wave copper oxide rect., 1 amp.

CHy—3-8 hy., 500 ma. swinging choke (25
ohms d.c.) .

CHQ—;IB hy., 500 ma. filter choke (50 ohms
d.c.

CH;—8 hy., 500 ma. filter choke

CH,, CH;—14 hy., 100 ma. filter choke
Hq—8 hy., 600 ma. filter choke

CH,—16 hy., 600 ma. filter choke

RFCy, RFC,—2Y,; mh. pi-wound r.f. choke

RFC3—2Y, mh., 500 ma. pi-wound choke

RFC;, RFC;, RFC4g—500 ma. pi-wound r.f.
choke

S1—S.p. 3 pos. sw. ceramic insulated

So—D.p. 3 pos. sw. ceramic insulated

S3—S.p. 6 pos. sw. ceramic insulated

Si Sz, Sg—S.p.s.t. toggle sw., 25 amps.

S5, Se—D.p.s.t. toggle sw., 25 amps.

So, S10, S1y—S.p.s.t. interlock sw., normally
open

S10—Motor driven time delay sw. set for 30
sec. delay

My—0-1 ma. meter Zlf” bakelite case

M,—0-50 ma. meter 32" bakelite case

M3—0-250 ma. meter 312" bakelite case

M—0-200 ma. meter 3Y,” bakelite case

Mg—0-1 amp. meter 3Y2” bakelite case

Myz—0-15 v. a.c. meter 315” bakelite case

M. —0-500 ma. meter 314" bakelite case

2—7C5 tubes

1—4E27- tube
2—8334 tubes
2—810 tubes 4—872A tubes

1—5V 4G tube 4—866A/866 tubes

April, 1947
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(B)

Fig. 4. (A) High powered triode oscillator capable of outputs up to 30 watts.
{B) The bandswitching frequency multiplier used to drive the 4E27 buffer stage.

Fig. 5. Schematic diagram of a frequency multiplier system which will provide
odd harmonic outputs. It is adaptable to high and ultra-high frequency circuits.

is hoped to thereby indicate possible
modifications of the described setup
which may better suit the particular
needs of the individual who wishes to
build a similar transmitter, and to
provide a practical guide for the
proper construction of any transmit-
ter, regardless of power, up to the
maximum power permitted for ama-
teur use. This transmitter is shown
schematically in Fig. 2.

The transmitter consists of a 7C5
crystal-controlled oscillator operating
in the 7 mc. band, the 7C5 frequency
multiplier, a 4E27 amplifier, and a
final amplifier consisting of two 833A
tubes in push-pull, modulated by two
810 tubes in class “B.” Separate power
supplies are provided for the oscillator
and multiplier stages, the.two am-
plifier stages and for the class “B”
modulator.

A bias supply provides the negative
grid bias for the class “B” modulator

tubes as well as power for some of the
control relays. The remote control
and antenna changeover relays.receive
their power from a disc type copper
oxide rectifier. A small variac is used
for the adjustment of the filament sup-
ply for the modulator and power am-
plifier tubes and a large variac is used
for the adjustment of the power input
to the final and intermediate amplifier
stages.

The speech amplifier is a separate
unit mounted on the operating table
and connected to the modulator unit
through a 500 ohm shielded lime. The
transmitter output circuit is designed
to operate into a large size (RG-14U)
52 ohm coaxial cable. The antenna
changeover relay is mounted in the
transmitter near the output coupling
link and a small coaxial cable con-
nector is mounted on the transmitter
for connecting the antenna to the re-
ceiver.

Fig. 6. Schematic diagram of modified version of unit shown in Fig. 5. This Sys-

tem provides outputs at 1, 2, and 3 times the input frequency. It is a combination

of a push-pull amplifier or push-pull tripler, and the rare push-push doubler.
LY
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The Oscillator

During the past several years it has
been the writer’s good fortune to have
the opportunity of investigating oscil-
lator circuits too numerous to men-
tion. Each circuit has been carefully
analyzed and data taken on output
power, frequency stability, crystal cur-
rent, etc. Each circuit was found to
possess advantages and disadvantages.
Any circuit used represents a - com-
promise of some sort. The problem re-
solves itself into the selection of the
most favorable compromise for the
application in mind. In order to make
an intelligent selection, the require-
ments must be studied carefully. In
this case the requirements were brief-
ly as follows:

1. The oscillator must be stable and
free from self-oscillation when the
crystal is removed or when the crystal
is in place but ceases to oscillate.

2. The power required from the
crystal must be so small that there
will be negligible internal heating of
the crystal. The r.f. current through
the crystal must be as low as possible
and must not exceed 10 ma. of r.f. cur-
rent under normal operating condi-
tions and 25 ma. under any condition.
(The r.f. current through the crystal
must not be confused with the d.c. grid
current of the oscillator tube although
the two may bear some relationship).
The r.f. potential developed across the
crystal must never reach a value suffi-
cient to produce a corona discharge or
any burning of the crystal or the elec-
irodes.

3. The crystal must start oscillating
immediately upon the application of
power to the oscillator plate and
screen - circuits. There must be no
sluggishness in the crystal action. (A
good test for sluggishness is to key
the “oscillator circuit at high speed
with the keying arranged to open and
close the cathode-to-ground circuit of
the oscillator tube.)

4. The tuning of the oscillator cir-
cuits must not be critical and the oscil-
lator must not be affected materially
by the loading produced by the fol-
lowing stage whether or not the fol-
lowing stage is operating properly.

5. The oscillator must deliver suffi-
cient power to drive a multiplier stage
and at the same time fulfill the re-
quirements set forth in the preceding
paragraph.

A careful analysis of all circuits
tested indicated that the most satis-
factory circuit was one that was de-
veloped early in 1941 and which is
shown schematically in Fig. 3A. In
this circuit a 7C5LT beam tube is used
in a more or less conventional crystal
oscillator circuit. A 6V6 tube may be
used in the same circuit with almost,
‘but not quite, as good results. The new
50B5 tube will perform as well as or
possibly better than the 7C5 tube and
is useful in connection with a 50B5
multiplier tube where it is desirable to
connect the heaters in series for oper-
ation from a 110 volt power line to
eliminate a filament transformer. (If
this is done a 100 ohm, 10 watt re-
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sistor should be connected in series
with the tube heaters). A miniature
type beam tube such as the 50B5 is
undoubtedly superior as an oscillator
tube in this circuit where it is desired
to use crystals having a fundamental
frequéncy above 8 mic.

A 400 ohm cathode biasing resistor
bypassed by a .001 xfd. mica capacitor
is connected between the oscillator
cathode and ground to provide a nor-
mal bias between the grid and cathode
of the oscillator tube, With this ar-
rangement no damage can occur to
the tube when the excitation is re-
moved and also the crystal is not re-
quired to supply the full operating
bias for the tube. A 10,000 ohm, non-
inductive resistor is connected be-
tween the oscillator grid and ground.
This resistor performs two functions.
One function of this resistor is to pro-
vide a path from grid to ground. The
cther function is to provide a rela-
tively low resistance load for the crys-
tal. This load prevents the r.f. poten-
tial across the crystal from reaching
a high value. A resistor of 5000 ohms
may also be used with good results in
many cases but 10,000 ohms seems to
be the best value for positive oper-
ation.

The plate and screen potentials are
obtained from a 150 or 300 volt power
supply depending upon the power re-
quired from the oscillator. 1t is de-
sirable, although not necessary, to reg-
ulate this potential. Slightly greater
stability will be realized if this supply
is regulated. Sufficient regulation may
be obtained by the use of an OD3 reg-
ulator tube for 150 volt operation, or
two OD3 tubes in series for 300 volt
operation.

Note that both the screen grid. and
the plate tank circuits are bypassed
directly to the cathode ‘of the oscil-
lator tube. Also note that the plate
tank tuning capacitor is connected di-
rectly across the oscillator coil, with-
out a series blocking capacitor. These
are two important features.

If the screen and plate tank circuit

: bypass capacitors are connected to

ground instead of to the cathode, there
is a chance of regeneration and even
of self-oscillation if the cathode by-
passing capacitor is faulty or if the
leads in the cathode-to-ground circuit
are not very short.

The positive potential is applied to
the screen grid of the oscillator tube
through a 25,000 ohm series dropping
resistor.

In normal operation, the r.f. current
through the crystal is somewhat less
than 1 ma., and never exceeds 15 ma.
under any conditions, even with a 300
volt plate and screen supply. With a
150 volt plate and screen supply, the
normal r.f. current through the crys-
tal is practically unmeasurable, and
does not exceed 10 ma. under any con-
dition of tuning.

The oscillator will deliver over 5
watts of power to the multiplier stage
when a 300 volt supply is used for the
plate and screen potentials, and over
2 watts when a plate supply of 150
volts is used. '
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A.C. Coil Assemblies available
for &6 v, 12 v, 24 v., 115 v,
D.C. Coil Assemblies available
forbv, 12v., 24 v,,32v, 110 v.

KTwo basic parts—a coil assembly and a

contact assembly—comprise this simple, yet
versatile relay. The coil assembiy consists of
the coil and field piece. The contact assembly
" consists of switch blades, armature, return
spring, and fnounting bracket. The coil and
contact ‘assembly are easily aligned by two
locator pins on the back end of the contact
assembly which fit into two holes on the coil
assembly. They are then rigidly-held together : Contact Assamblies
with the two screws and lock washers. As- i = ; dingle pole double throw

Double pole double throw
sembly takes only a few seconds and requires .

SERIES 200 RELAY

On Sale al UYour Nearesl /aMM NOW!

See it today! . . . this amazing new relay with interchangeable coils.
See how you can operate it on any of nine different a-c or d-c voltages
—simply by changing the coil. Ideal for experimenters, inventors.
engineers.

no adjustment on factory built units.

TWO CONTACT
ASSEMBLIES

The Series 200 is available with a sin-
gle pole double throw, or a double pole
double throw contact assembly. In ad-
dition, a set of Series 200 Contact
Switch Parts, which you can buy sep-
arately, enables you to build dozens.of
other combinations. Instructions in each
X.

Your jobber has this sensetionzl new relay on sele now. Ask him ebout it.

Or write for descriptive bulletin.

You are invited to visit Guardian’s Booth, No. 5I, Radio Parts ond
Electronic Equipment Trade Show, May 13-16, Stevens Hotel, Chicago

GUARDIAN

1630-D W. WALNUT STREET

NINE COIL
ASSEMBLIES

Four a-c coils and five d-c coils are
available. Interchangeability of .oils
enables you to operate the Series 200
relay on one voltage or current and
change it over to dperate on another
type simply by changing coils.

ELECTRIC

CHICAGO

12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

April, 1947
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Cawcons:

LATEST CATALOG OF

RADIO PARTS

AND ELECTRONIC EQUIPMENT

RADIO

PARTS * SETS
TESTERS

SPECIAL VALUES
HAM GEAR

i RECORD
| CHANGERS
PLAYERS

y 7

Thousands of Newest Items! Immediate Shipment!

Just off the press—48 exciting pages of radio parts,
equipment, and supplies for dealers, servicemen, ama-
teurs, maintenance, testing, building and experimenting

Largest stocks
of all leading

lines of —Thousands of items NOW IN STOCK and ready for
nationally- IMMEDIATE SHIPMENT! Big feature sections of
knowh Radio Radio Sets, Communications Receivers, Amplifiers, Re-
Parts and placement Parts, Ham Gear, Record Players and Port-
Electronic ables, Record Changers and complete Sound Systems.
Equipment on Page after page of bargains in top-quality standard-
hand at all make radio parts and electronic equipment.

times at lowest
prices for the
amateur and
professional
radio man.

Mail Coupon NOW for FREE COPY

Mail coupon below TODAY tor your FREE COPY ot
this latest Concord Buying Guide and. Bargain Catalog
of Radio needs you can order for SAME DAY SHIP-
MENT from complete stocks in Chicago and Atlanta.

RADIO CORPORATION
LAFAYETTE RADIO CORPORATION

CHICAGO 7, ILL.
901 ‘W, Jackson Blvd,

ATLANTA 3, GA.
265 Peachtree St.

WWW americanradiohistorv com

With a plate potential of 350 volts,
and an r.f. load of 6 watts, the plate
current is 37 ma., the screen grid
current is 4 ma., the r.f. crystal cur-
rent is approximately 1 ma., and the
plate efficiency is approximately 46%.

Other Oscillators
For those wishing to use other oscil-

| lator circuits, the following circuits

and operating data is offered.
Harmonic Oscillator. (Fig. 3B)

This is one of the many versions of
the controlled oscillator type, where
the circuit is either self-oscillating or
where the regeneration is=almost suffi-
cient to produce self-oscillations, and
where output is obtained at multiples
of the crystal frequency. There are
so many versions of this type of oscil-
lator that space does not permit the
inclusion of all data and other perti-
nent information. The circuit shown
was selected because of its general
performance and stability, together
with a relatively safe value of crystal
current. The output will vary between
2 and 5 watts, depending upon the out-
put frequency.

With a 3.5 mec: crystal, any multiple
of the crystal frequency up to 21 mec.
may be obtained with an output power
of 2 watts or over. The plate current
will range from 20 ma. at 7 mc. to 40
ma. at 21 mc., and the r.f. crystal cur-
rent will range from 25 ma. at 7.mc.
to 38 ma. at 21 me.

When testing oscillator circuits of
this or any other type employing re-
generation a 60 ma. pilot bulb should
be connected in the crystal-to-ground
circuit as a protection against acci-
dental overloading of the crystal.

802 Crystal Oscillator. (Fig. 3C)

One of th& more popular crystal
oscillators utilizes the 802 type tube.
If properly shielded, this oscillator
provides a relatively high output with
low crystal current. The regeneration
within the tube is of such a low value
that an external feedback capacitor
is required to produce and sustain os-
cillations. Care must be exercised in
the selection of the feedback capacitor,
as too much feedback will produce
high r.f. crystal currents which may
damage the crystal.

With a plate potential of 475 volts
and a- screen grid potential of 250
volts, and an r.f. load of 8 watts, (3.5
me. crystal, and output at the funda-
mental frequency) the plate current
will be 34 ma., the screen grid current
15 ma., and the r.f. crystal current
will be 6 ma. The plate efficiency
under these conditions is approxi-
mately 49%.

6V6 Oscillator. (Fig. 3D)

Using a 6V6 oscillator in the circuit
shown in Fig. 3D, the following data
was obtained: (3.5 me. operation)

With a plate potential of 345 volts,
and a screen potential of 250 volts,
the plate current is 45 ma., the screen
current is 5 ma., and the r.f. crystal

- current is 1 ma, with a 6 watt r.f.

(Continued on page 154)
RADIO NEWS
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First to comply with N.E.M.A.
and Underwriters® specifications

for industrial equipment.

Rugged insulating barriers pre-
venf flashover and arcing in
humid and dusty industrial ap-

plications.

Reversible binding screw ter-
minals simplify wiring and

maintenance.

Cloverleaf contacts . . . four full
length lines of contact with each

tube pin.

AMPHENOL ELETRONIC TUBE SOCKETS
designed for INDUSTRIAL applications

Amphenol Electronic Tube Sockets are specially designed for industrial
applications. Ruggedly built for utmost dependability and peak performance,
they were the first industrial tube sockets to comply with N.E.M.A. and
Underwriters’ specifications for industrial equipment.

Amphenol sockets are molded of melamine resin or bakelite for strength as
well as high arc-resistance and reduced carbon tracking. Utilization of the latest
developments in spring bronze has insured the highest degree of contact con-
ductivity and long spring life. Maximum spacing between contacts and chassis
is maintained. Heavy insulating barriers prevent flashover between contacts
under the adverse conditions found in industrial usage. Screw type terminals
provide for quick connect and disconnect, ideal for testing and replacement.
No soldering is required.

Amphenol sockets are available in types for practically all industrial
electronic tubes. Write today for complete information.

AMERICAN PHENOLIC CORPORATION
1830 SOUTH FIFTY.FOURTH AVENUE
CHICAGO 50, ILLINOIS

A few of Ampheno!'s complete line of industrial tube sockets are illustrated

COAXIAL CABLES AND CONNECTORS « INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT « ANTENNAS o RADIO COMPONENTS o PLASTICS FOR ELECTRONICS
April, 1947 77
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V'l Train Yov Quickly —at

Home—in Your Spare Time

—to Make More Money
in the Fastest Growing
Industry in the World!

PHYSICS COURSE
only".ff‘:":":::

it IS complete!

36 BIG COURSES
IN ONE!

FOR BEGINNERS

No Previous Experience Needed

Send coupon today! Examine Ghirardi’s big, 972-page
RADIO PHYSICS COURSE for five full days. See how
this one glant book at ONLY $5 can give you complete,
basic training to pave the way for a brililant future in
Television, adio, Frequency Modulation, Facsimile,
Broadcasting, Communication, Servicing, Industrial
Electronies, etc. Prove to yourself that training doesn’t
need to be expensive to be really good!

9 OUT OF lo RADIO MEN CAN'T
BE WRONG!
Actually, this famous book has given more people their
start in Radio-Electronies than any other book or course
ever published. On an actual survey among 817 men
already in radlo, 724 of them-—9 OUT OF 10—answered
that Ghirardl's RADIO PHYSICS COURSE Is their
choice as the finest, easiest to
understand training on the
market-—and far better than

‘any other book or course they
have ever seenl!

LEARN FAST!
LEARN RIGHT!

.+ as fast as you can read!
Youwll be pleasantly sur-
grised how RADIO PHY-
ICS CQOURSE helps you
master subjects that other
courses make seem very com-
licated. Starting with Basie
lectricity — over 300 pages

b “ —it takes you through the
entire Radlo-ig:lect.ronlm ﬂeédi

made crysta
IT FOR only 35 complete—ON OUR

is omitted or
MONEY-BACK GUARAN-
5 F u l. l. TEE. You progress as fast as
spare reading time permits.
D A Y ] Many students have com-
S . pleted it in a few weeks. 972
pages. 508 illustrations and
856 self-test review questions
make study doubly easy. Rush
coupon. You cannot losel

MAIL ORDER—Rush Coupon

Dept..RN-47, Murray Hill Books, Inc., I
232 Madison Ave., New York 16, N. Y. I

O Enclosed find 85 ($5.50 foreign) for Ghirardi's 972-
page RADIO PHYSICS COURSE book; or [J send
C.0.D. for $5 plus postage {no foreign C.0.D.'s). In
I either event, if not satisfied, it is underatood I may re-
tura book in 5 days for complete refund of my money.

Name..coovsssoscns T T T S

I Address..... tesaeaes sevassnssasssasssseresracnes I

l City & Zome. . ..c.cverarrnensaos Btate......... Y I

MONEY-BACK GUARANTEE
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Here, and on following pages, are cirecuit diagrams‘

and parts lists of many new postwar radio receivers.

Radio News will bring to you other circuits as quickly

as possible after we receive them from manufacturers.

RADIO NEWS, APRIL, 1947
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Amplifying Systems

and Motor board 14”x1416”.
Overall dimensions 16” L. x 15” W. x $8 95
8”-H. Your net price.............

dimensions 16% " long, 14” wide,
high, Has blank motor board. As illus-
trated above, specially priced at

Order trom Lake! You'll make no mistake!

LAKE-

Exce]lem-

compaet
amplifiers,
ideal for
students,
profession-
al enter-
tainers,
homes, fae-
tories,
schodls.
Per-

crophones;
clear, rich
tone; heavy
plywood In
luxurious
leather-
ette-cov-
er ed,
stream-
lined port~
able cabi-

o SR L nets.
As listed below:

Inputs
4

Your Cost
$6.

HAWAIIAN ELECTRIC GUITAR

Beautiful black plastic, trimmed with chrome,
23” scale, 41 octaves of playing nmge List
$50.00. Your Cost 9.40

Deluxe
PHONO
CABINET

Covered in lux-
urious, genuine
brown leather-
ette, has deluxe
brass hardware
throughout, made
completely of
plywood with brown plastiec handle, has padded top
bottom.

Portable Phonograph case, of sturdy,
wood, in handsome brown leatherette flnigh.
938"

durable ply-
Inside

Also blank table cabinets of walnut veneer in the

following slzes with speaker opening on left front
side: (®*Note: *7 has center speaker grill.}

#1 — 8" L x 55" Hx4” D 51.95
#2 — 10Ya" L x 63" Hx5" D $2.75
#3 — 132" L x 7}5” Hx6Y%"” D $3.25
#7% — 10%"” Lx7% H x 51" D $2.50

¢ Speaker Opening in center of front side.

All types of radio cabinets and parts are available
at Lake's Lower prices. A large stock is listed in
our catalog.

SERVICEMEN—RETAILERS
Write for our new, illustrated 16-page catalog NR-116.
It's free. Get on onr mavlmg list!
Write for our Special Catal on Mucrophoﬂn,
Amplifiers and Sound Equlp}nt tl

Lake Radio Sales Co.

615 W. Randolph Street

Chicago 6, lll.
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SPECIAL! WRL MT~I00
P A a5
I.ess. Iecuis $19

Sturdy Steel Case—
30:60 Degree An-
ile—stand it up or

man.

Our stocks of radio
and electronic equip-
ment are growing
rapidly. We now have
many items that have
been scarce for years.
Write for our latest

Flyer or write us
your needs. We are
the only ‘‘personal

service’’ radio parts
mail order house in
the country. For fast-
er service order from
WRL.—Leo WOGFQ.

ORDER YOUR REGEIVER
FROM LEO, TODAY!

S-40, SX42,
RMIE45, 11Q 129X, and all National models in
stock (or unmedm.te delivery. Collins receivers
available scon. Buy on our easy payment plan
—lowest terms in the country. Liberal trade-in
allowauce,

We carry all types and models,

READ WHAT ANOTHER
AMATEUR SAYS

About the WRL Globe Trotter Kit
from J. M. Reagan, Del Rio, Texas—
. . and am proud to say it’s the best
little transmitter I have ever had the
pleasure to operate. It’s amazing the way
it bucks QRM. I wouldn’t take double the
price I paid for it.’’
Many other actual field reports of amateurs using
the Globe Trotter testify to its excellent per-
formance. It’s the hottest ham equipment on the
market today. The WRL Globe Trotter is capable
of 40 watts input on C.W. and 25 watts input on
phone on all bands from 1500 KC through 28
Megacycles. Incorporates the Tritet Oscillator
using a 40 meter Xtal; Heising choke modulation;
three bands, all pretuned; 10, 20, and 80 meters;
two power supplies, one for 807 final and modu-
lator tubes, one for speech amplifier and oscillator
stage.

IMMEDIATE DELIVERY
*All prices quoted are domestic, Write for ex-

port prices.
40 WATT INPUT, Cat. No. 70-300. . $69-95

Complete including all parts, chassis panel,
streamlined cabinets, less tubes, coils and meter.

No. 70-312 Same as above, wired by our
EHEMEELS e lefaker*[skskskore_» Hokatele Sord) hxeToVs Soke $79.50
1 Set Coils, Meter, Tubes vese...315.15 Extra

i

LABORATORIES N INCORPORATED

Address Dept. RN-4, Council Bluffs, lowa
80

NEW FM TUNER
Radio Tuning Devices Co. of Stam-
ford, Conn. has recently introduced a
new FM tuner which is designed to
provide complete coverage of the new
FM band from 88-108 mc.
This unit carries a tube complement

consisting of a 6AK5 r.f. amplifier,

6AG5 mixer and a 6C4 oscillator.
The company has also announced

the production of a combination AM-

FM tuner which, in addition to the
above, also covers the broadcast band
frequencies from 535 to 1620 kc. The
separate 6SAT converter used on this
model permits bandswitching at the
intermediate frequencies.

Full details on these tuners may be
secured by writing the company di-
rect. Address your requests to Radio
Tuning Devices Co., Wood Ridge Drive,
Stamford, Conn.

SIGNAL DIVIDER

Keithley Instruments of Cleveland,
Ohio has announced their new. Model
101 “Signal Divider,” an attenuator
designed to provide the low level in-
put signals used in testing high gain
amplifiers, While ordinary signal
sources have outputs which can be
varied to a minimum of about 0.1 volt,
the “Signal Divider” is used to extend
the range downward and attentuates
in decade steps.

The instrument, a resistance poten-
tiometer with one side grounded, has a
metal cabinet which acts as a shield.

Input and output terminals and a
switch knob for setting fhe ratio are
provided on the panel. The voltmeter
terminals, connected in parallel with
the input, permit the signal to be
measured at high level by an insensi-

_tive voltmeter, and at the impedance

level of the output impedance of the

WU americanradiolistory com

signal generator. The use of the volt-
meter independent of the ‘“‘Signal Di-
vider” provides flexibility in permit-
ting the meter to be used for more
than one function.

For further information on the Mod-
el 101 “Signal Divider,” write to Keith-
ley Instruments, 1508 Crawford Road,
Cleveland, Ohio.

FREQUENCY STANDARD

The Hammarlund Mfg. Co., Inc., has
recently announced their new FS-135-
C Frequency Standard which, when
built into a receiver, makes the re-
ceiver an extremely accurate fre-
quency meter, according to the man-
ufacturer.

The unit is made up of an unusual
circuit and a special silver-plated,
spring suspended 100 ke. crystal which,
when connected in the receiver, will
generate marker signals every 100 kc.

over the entire range of the receiver.

Variations of the crystal frequency so
that the marker signal may be ad-
justed for zero beating with WWYV is

achieved through a special adjustment.
Once this adjustment has been made
the unit will have approximately the
same accuracy as a primary fre-
quency standard.

This model is manufactured by The
Hammarlund Mfg. Co., Inc., 460 W.

34th St., New York, 1, N. Y.

HEXACON SOLDERING IRON

Hexacon Electric Company has an-
nounced their new soldering iron which
is wound for 300 watts and has a %"
diameter tip. By using the 3" tip
instead of the usual %" tip, the ex-
pense of tip replacement is reduced
since any Hexacon tip of this diame-
ter fits the iron.

The heating element is protected
from mechanical injury by its housing
in a damage-proof, hexagon-shaped
barrel. Its hexagon shape also makes
it possible for the iron to be held in
a vice during tip replacement without
danger of denting the housing or dam-
aging element.

Equipped with 6 foot, 10,000 cycle,
approved heater .cord, the iron is also
furnished with a stand. Terminals are

RADIO NEWS
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SPECIAI. INVITATION TO WAR VETERANS

With extensive new training facilities under the personal
supervision of the famed inventor of the radio vacuum tube,
Dr. Lee de Forest, we are able to accept additional applica-
tions from Veterans for Television training under the G.I.
Bill of Rights. For qualified men who are seriously consider-
ing entering a residence school, we have a limited number
of Home Study Courses which are available free of charge.
Your success with this course will not only help you to de-
cide your own future in Television but will also aid us greatly
in qualifying you for residence training.

Send your name and address for your Eligibility Question-
maire. If you qualify under the simple rules, you may start

ur Home Study Television Course at once and entirely

hout cost or obligation to you.

r
£

";.#_5;_.2_050_;BROA_EWA-.Y-'# ‘CH‘mAGo 40, ILLINOIS
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NOW AVAILABLE FOR IMMEDIATE SHIPMENT!'
SCR-274-N COMMAND SET

This unit consists of 3 receivers, 2 transmitters, 4 dy-
namotors, 1 modulator, 2 tuning control boxes, 1 an-
tenna coupling box with RF ammeter, antenna relay
and 5000 v., 50 mmfd. W.E. vacuum condenser. Also
complete set of 29 tubes with each unit. The receivers
cover frequencies of 190-550 ke¢; 3-6 mc; 6-9.1 mc;
Tubes included are: 12SK7—RF amp.; 12K8—
mixer; 125K7—1st IF; 125K7—2nd IF; 12SR7—
diode det. and CW osc.;; 12A6 output or AF; Xmirs
cover freq. of 3-4 mc. and 4-5.3 mc.; tubes included are 1626 master oscillator driving
[ 2 parallel 1625’s; a 1629 and a calibrating crystal also included. Each receiver has its
own dynamotor and another dynamotor powers the transmitter and modulator.

Terrific Value. Complete, ready to operate................... ohe

~

SCR 522 100-156 MC
RECEIVER AND TRANSMITTER

Transmitter output 8-9 watts, voice amplitude modu-
lated on any one of four xtal controlled frequencies.
Receiver is readily switched to either one of the 4
present xtal controlled channels. Tubes used: 2—
832's; 3—12A6's; 1—6G6; 2—6557's; 1-—12J5GT; 1—12C8; 1—9002; 3—9003's;
1—12AH7GT; 3—125G7’s. Super Special. Complete with tubes.. .. ... BB 0 00 $39.95

B8C 375-E TRANSMITTER

A complete transmitter giving 75 Watts output to the
antennq, with a freq. coverage of 200 to 12,000 KC
{except for Broadcast Band) in seven tuning. units. Also
included is the BC 306A antenna tuning unit with var-
iometer and switch, plus PE 73-C dynamotor including
relay switches and fuses, etc. Unit comes complete with 5 tubes, 211 oscillator, 211 RF
amplifier, 10 speech amplifiers, and 2 211 push-pull modulators. A Bargain at. . $45.00

BC-221 FREQUENCY METER

A superb frequency standard, this stable, heterodyne fregq.
meter checks up to the 125th harmonic. Fundamental ranges
125-250 and 2000 to 4000 KC. Makes a-wonderful VFO
accuracy that cannot be beat. .. Stability better than
.005%. Comes complete with tubes, crystal and calibration
chart from 125 ke. to 20,000 kc. A simple matter to meet
FCC regulations on freq. measurements with this unit. $39.50

BC 348 RECEIVER

Built for continuous duty, this band switching,
six band receiver with a freq. range of 200 to
500 ke. and complete 1,500 kc. to 18,000 ke.
Has .automatic noise compensator—constant
sensitivity on all bands—output at 300 or 4000
ohms—xtal filter AVC-MVC-BFQ; Smooth ver-
nier tuning; 90 turns of tuning for ea. band:
Tubes include 1st RF—6K7; 2nd RF—6K7; RF
Osc.—6C5; 1st Det.—6J7; 15t IF—6K7; 2nd
: IF and CW Osc.—6F7; 3rd IF and 2nd Det.—
68B8; Aud. Out.—41, Complete with built-in dynamotor for 28 v. DC. (Conversion
kit available for 110 v. operation 60 cy.—price on request.)

Conversion inst;uctions and schematics furnished with each unit...........$45.50

20% deposit or full amount required with all orders.

RADIO HAM SHACK Inc.

63 DEY ST., NEW YORK 7, N. Y.
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easily accessible and constructed to
relieve cord strain. The unit will oper-
ate on either d.c. or a.c., any frequency.

N —————— T Ky Y e T e

For further information write to
Hexacon EHlectric Company, 179 W.
Clay Ave., Roselle Park, New Jersey.

TEST LEADS

The JFD Manufacturing Co. has re-
cently announced a new line of test
leads and test lead accessories which
will be of special interest to service-
men and amateurs.,

This line includes fifteen types of
test leads made with fiber and cast
phenolic prod handles. Insulated with
kink-free flexible rubber, they are
made of soft-drawn copper. End fit-
tings include the phone tip, phono
needle point, spade lugs, alligator clip,

~ banana plug and elbow angle tips, all

made of chromium-plated brass.
Descriptive literature and price
lists will be sent upon request to JFD
Manufacturing Co., 4117 Fort Hamil-
ton Parkway, Brooklyn 19, New York.

HOUSE AND WINDOW MASTS

A new line of house and window ra-
dio masts has recently been announced
by The Ward Products Corporation of
Cleveland, Ohio.

The house mast, which extends to
12 feet, has a built-in lightning arres-
tor and may be easily mounted in

various roof positions 4dncluding in-
stallation on the soil pipe. The mast
may be collapsed to four feet for easy
handling.

The Ward window mast may be in-
stalled on window frame or sill in
three minutes. It extends to eight
feet and may be collapsed to 40 inches.

Additional data on these masts will
be supplied by The Ward Products
Corporation, 1523 E. 45th St., Cleve-
land, Ohio, upon request.

SPOT FREQUENCY GENERATOR

Electronic Manufacturing Company
has anuounced their new. Spot Fre-
quency Generator Model No. 200, fea-
turing the new Flip-a-switch.

(Continued on page 140)
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RHS TELEVISION—SCOPE—POWER EQUIPT

OSCILLOSCOPE KIT

S5CPI Cathode ray tube.........ccco.... ea. $6.95

Socket for SCPI.... .......... —— ~.ea. 1,98
Anode button for SCPI. . . .35
Shield for 5CPI......... 1.98
2X2A Rectifier tube. .. ......... oo o0l ea. 1.25
Plate cap for 2X2A ceramic. ............ ea. .25
Socket for 2X2A ceramic............... ea .20
Xformer, 1600v at 4ma., 700v ct at

150ma., 6.3 at 8A. 115v 60 cyc........ea. 8.50
Condenser, oil .5-2000v................. ea. 2.10

SoMPLeTE )it - O special $16.95

OIL CONDENSERS: G.E., AEROVOX,

CD., etc.
1 mfd. $0.35  1mfd. 20600v...... $0.95
2 mfd 60 2 mfd. 2000v...... 2.10
4 mfd. 75 3 mfd. 2000v...... 2.95
8 mfd. 110 4 mfd. 2000v...... 3.95
10 mfd. 1.40 12 mfd. 3000v...... 6.95
1 mfd. .90  05mfd.3000v...... 1.95
2 mid. 1.05 .25mfd.3000v...... 2.95
4 mid. .+ 140 1 mifd. 3000v...... 3.50
8 mfd. 2.00  1mfd. 5000v...... 6.85
10 mfd. 2.40  2mfd. 4000v.. . ... 7.60
15 mid. 2.60 .1 mfd. 7000v...... 3.95
20 mfd. 695 1 mfd. 9000v......14.95
24 mfd. 1500v...... 6.95
MICA CONDENSERS,
SANGAMO, etc.
0015-25,000v. . ..$9.95  004-8.000v...... $2.25
0005-20,000v. ... 9.95  002-8C00v...... 2.25
0005-8,000v.. .. 2.25  C06-6,000v.... .. 1.95
00025-8,000v.... 2.25  007-5.000v...... 1.75
005-8,000v. . . ... 2.25  .003-8.000v 2.25

HIGH CAPACITY CONDENSERS

PORTABLE TRANSMITTER &
RECEIVER NAVY TBY

28-80mc (5 and 10 meter
with phones, mike, 8 tubes,
Sli&htly used, fine condition.

onderlul buy.......

bands). Complete
crystal and key.

$42.50
$19.95

Vibrator and storage battery
power supply for above. ...........

MCW—CF1—OSCILLATOR UNIT

Utilizes one 12SL7 gt twin triode as a combination
200KC calibration oscillator and frequency tripler,
one 12-SA7 tube as a converter and one 12 SL7 gt tube
as a signal detector and MCW audio oscillator supply-
ing a 1000 cycle audio note. The CF1 unit employs a
multivibrator circuit to obtain a 50 KC fundamental
and harmonica, incorporating a 200 KC crystal as the
controlling standard and will yield from 50 KC to 18
megacycles. This unit can be adapted into an excellent
frequency meter, range 50 KC to 18 megacycles by
adding an external power supply. Shipped with tubes,

schematic and crystal. $I 4.9 5

SPECIAL PRICE....................

POWER SUPPLY FOR MARK
1-11-111 BC-19 OR OTHER
EQUIPMENT

12 Amp-12v D.C.

from 110v A.C

Unnecessary to tear set apart. Leave

set portable.

PLUGIN.........

COMPLETE READY TO $32 50
...... -

0-5 Ma. D.C.

0-50 Ma. D.C..

0-100 Ma. D.C.
'0-300 Ma. D:C.
0-500 Ma. D.C.

0-8 V. AC.

Your choice any 334’

2%2" M
0-130 V. A.C.
0-20 V. D.C.
Your choice any 234"

METERS—G.E.,, WESTON 3%%"

0-8 Ampe. R.F.
0-15 Amps. R.F.
0-1.5 K.V. w/shunt
0-3.5 K.V. w/shunt
0-350 V. D.C.

0-15 V. A.C.
METER....$3.95
ETERS

0-1 Ma. D.C.

0-8 Amp, D.C.
METER. ...$295

ARMY-NAVY
IE7G $1.25
2AP1 4.95
2C40. .. .. 3.95
2D21.. ... 1.50
2V3G 1.75
211...... 6.95
3AP1 5.95
3BP1 6.95
311 . .94 6.95
5BP1 6.95
5BP4 6.95
GAB7. 1.25
6AC7. .85
6AG5. 1.10
6AGT. 1.256
6AJ5..... 1.98
6AKS 1.60
6AL5. .99
6AR6. 1.29
6AS6. . ... 1.29
6AST..... 1.29
6C4...... .75

815. 3
VR90/30.

VR105/30
VR150/30 .
VTI127A

TUBES (Brand New)
INSPECTED

.. 3.00

3% KILOWATT TUBE (New)

JAN-128A (Federal)
SPECIAL. ........

...$75.00

PW-Oor

NATIONAL DRIVE UNIT ONLY

NPW-O.a:vvint b

$2.95

RELAY
Sigma No. 4R]J 2000 ohms SPDT.

Can adjust to less

than

$1.98

PHOTOFLASH KIT
Build your own—Save $100.00 to $200.00!

Improved version of unit described in December, 1946
Radio News can be synchronized to camera. Contains
complete diagram. all parts, Xformers, tubes. capaci-
tors, resistors, etc., including the amglo 51Q4X repeat-
ing flash tube.

(Complete Parts Kit). .................. $ 4 9-9 5

SELENIUM RECTIFIERS
Full Wave Bridge Types

INPUT OUTPUT

upto 18v A.C.upto 12vD.C. lamp..$ 1.95
upto I8vA.C.upto 12vD.C. S5amp.. 4.95
upto 18v AC.upto 12vD.C. 10 amp.. 7.95
upto 18vA.C.upto 12vD.C. 15 amp.. 10.95
upto 18v A.C.upto 12vD.C. 30 amp.. 16.95
upto 36vAC.upto 28vD.C. lamp.. 3.95
upto 36v AC. upto 28vD.C. Samp.. 7.95
upto 36v AC.upto 28vD.C. 10 amp.. 13.95
upto 36v AC.upto 28v D.C. 15 amp.. 19.95
up to 115v A.C. up to 100v D.C. .25 amp.. 2.95
up to 115v A.C. up to 100v D.C. 6amp.. 6.95
up to 115v A.C. up to 100v D.C. 5amp.. 19.95

TRANSFORMERS—115v ac 60 cyc

Hi-Voltage Insulation

6500v at dma... .. .......iiiiaiien vevesess $ 9,95
6000vat 2ma... . ................ cess 195
3950v at 4 ma. tap at 1250v-1ma..... ... 1.80
3710v at 10 ma.: 2.5v at 3A; 2.5vat 3A........ 9.95
2500v at 10 ma 6.50
2100v at 10 ma 6.50
4000 v at 2 ma. Wo0 6.50
442-0-442v ar 1000 ma......... aotohors NXeRe o wee 9.95
25v. at 10 amps. IO KV test. ... ..c.ovuunnnnnnn 3.25
6:3v_afI6I6! BMDS 2 s e monpasos g sy oo oo el Biess 3.25
63v at 21.5 amp.; 2.5 at 2 amp.; 6.3 at 2amp.. 6.95
2i5vrat 3 amp: 15 KV Uestiun: s osie ¢ iame s naow 3.95
SVAAL PISTAMD. o pn s 860 1wy 5 em o s bs melcns/ed B8 14.95
5vat 190 amp. 35 KV test..................... 17.50
FILTER CHOKES—
HI-VOLTAGE INSULATION

12 Hy.—100 ma...... $2.35 12 Hy.—300 ma.. ....$3.95

4 Hy.—250 ma...... 3.95 15 Hy.— 30 ma...... 195

10 Hy.—150 ma 3.95 20 Hy.— 90 ma...... 225

4 Hy.—600 ma....... 6.95 76 Hy.— 8ma...... 1.95

15 Hy.—100 ma...... 295 .006 Hy.—5 ampa.... 6.95

REGULATOR

115V. 60 Cycles, 500 Watt LOAD, 750 W. AIR BLAST
Uniform voltage to ail equipment at any load to 500
watts. Regulates voltages to test bench and sets under
test. Line voltage regulator for output of gas driven
generators. Regulates line voltage from outlets in the
average home. Used in rural areas where line voltage
surges.

ExcelientBuyat...................... $I 4.95

All material is new and guaranteed unless otherwise stated

No mail orders for less than $2.50.

20% deposit required with all orders.

RADIO HAM SHACK Inc.

63 DEY STREET .

NEW YORK 7, N. Y.

April, 1947
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FOLDED DIPOLE FM an
TELEVISION ANTENN

-

New 300-ohm transmission line makes possible

’ on radio
from these leading
: r_adi_'d parts dealers

WHO REGULARLY STOCK MOST OF THESE

. - BOOKS, AND CAN OBTAIN QUICKLY
- systems for TV and FM ‘
low-priced dipole antenna sy d . AR L Vs C i i L
7
. Allmk' Birmingham, Forbes Distributing, Reld
SIMPL'E, low cost FM and " ALASKA: :’r"‘;"&.‘"‘ Robbie's Radio Supply. Fair.
television receiving antenna P Eroke Fairbanks ‘Radio Supply. Juneau, Alaska
B . . . ARIZONA %, .
which is superior in perform- Aurn:s;srh:i't't‘l: Nook: Tommer Radio & Eisetron:
ance and easier to install than many cAIL)TEov:’N:‘A: Fresno, Jack C, Arbuckle, Martin
of the more elaboraté and expensive Eidchric 62", Scot matio Supnly. ° Lob Angeies,
types can now be constructed using 300 OHM LINE 'ﬁ%’.r‘;y‘%q .‘i‘.oﬁ‘,’n:p’{,..:i“ﬁ,y;‘},o‘:.: gﬁ‘.:“‘s""}:::.{t'f:
the new 300 ohm lead-in wire K-1046, oriy C»Erecg::n":lmly. Fagaicnn, Bow Ralo
manutactured by If‘ederal quephone 200 o sn:,' Weatern %néi;:b‘l;h'll“e‘l‘e;'l.l:l?né:{nl Ge
and Radio Corporation. Requiring only T ;:i os::;pxlr;.nx Quement Sania’ ana, ‘Raglo &
ending on . o

between 5 and 10 ffee}tl' (d(?p E Fig, 1. Electrical representation of the FM A i oiyao) Springs, Murtay, Madlo. co:

the frequency) of this Inexpensive, and television folded dipole antenna. Lab. Co,
highly flexible twin conductor trans- CONNECTICUT: Mwtford, Hatry & voung, Inc.
mission line, t}ns antenna is very effi- - D..%"' 'ﬁ:&':’.‘a"%up?nymgh'-‘." Radio xholenleu. Ken:
cient and provides a perfectly matched | & .?E,f”’?-....ﬂf:ﬂ'. llectrontc Supply, Walder Ra-
folded dipole and lead-in for FM and co A ni’.dxo ool Bt Petersbura, Cooper Radio,

television.

As indicated on Fig. 1 this antenna.
a “T” match type, consists of a 300
chm cable which is a half wavelength
long, is shorted at both ends and has

C Radio, m
dio P-rt.l. Yancey Cv., Inc. Celumbus, Ra-
ice Co.

IDAHO: Boise, Craddock’s Radic Supply.
ILLINOIS: Chicago, Allied Radio, Concnrd Radm.
Newark Electric. Peoria, Klaus Radio Elec
tric. Rock island, Tri-City Radlo SuDPlY
INDIANA' Indianapolis, Rldlo Dtltrlbuﬂnx Co.
end, Radio Distributing Co.
CONNECTIONS mvu. nu Moines, G. W. Onthank Co.

a one conductor cut in the center as SECURELY RANSAS: . opekaOverton Elscielcl Cog .
SOLDERED “::J.'{'.cgﬁm"“l"'m' Radio Equlpment. Owens

the input or lead-in point. The entire
construction takes between fifteen
and twenty minutes and requires only
three stripping and soldering opera-

MARYLAND: Baitimore, Klnn'mltl‘t Electronics,
Wholesale Radio Parts.
MASSACHUSETYTS: Boston, DeMambro Radic Supe
gly. Radio Shack. w»rmhr. Radio Maintenance
upply Co,
M'CI"IGANi SDCU dl S l l’: En Id
ectronic uPPl o Su P! fineerin:
Eo In 3’ Rapids, vﬁ: f A g

tions. Fig. 2. Mechanical details show how the Lafuin e e N rholesale k“‘id“’ Ceo.
FiI‘St the cable iS shorted at bOth 300-ohm transmission line may be used. ust.rh Electric Supply. Ponhn. Electronle
. . . . MINNESOTAI Duluth, Lew Bonn Co, Minneapolis,
ends by stripping the insulation for a Lew Boan Co.. Northwest Radlo Electric Supply.
short distance and twisting the two at the midpoint. Sufficient -insulation M R adio; Tac. Cagely
conductors together. Then they are is removed from the two ends of the "'3?2.‘.‘,"&.-... oy Retd Hadio Sunpry. “s0. Lo0N:
soldered and an insulating lacquer conductors thu§ provided so as to en- "“"",’.',‘,’“g Omaha, Omaha Abpliance, Radio
spread over them to weatherproof the able the lead-in to' be connected to e S ERe Eets | M tentons RiTem (& uTos:
connection. These shorted ends also them. The connections are soldered . Aoy Bort) Oangs) Radio Distritue:
provide a means of supporting the an- and lacquered and the assembly is ?l:.ﬁé’f.‘” Radio 021; 5.‘.‘:'&'1;:’ u‘%ﬁi sl":?&‘é’n‘;gv?i:
tenna without affecting the character- now ready for mounting, wn L. &75 MRadio Saies” NeWwvond City!
. . . . . . . A {3
istics of the transmission line. The antenna is mounted by simply a9ara - Fatis, "Nisgara. Radlo: Foughkeeosie; Chiet
Then the lead-in is connected to the suspending it on an insulating mate- Fonle e pmenty ggcgf;uug,i Rt ey o
midpoint of one conductor. This op- rial, such as wood, using the two ex- Smithe, "'"”'“‘.‘” o ad w,mh‘:,“;, e Dhee:
eration requires a little more caution posed short circuited ends as means e Ui WAL, [Fayettovliiey Diigantsl R
since the width of the cut must ex- of support. For maximum signal pick- R e ot Thractrie aupplo PPI:  Winatans
actly equal the conductor spacing of up the antenna should be as high off M }':'m,",“:;"? '&":-52 iwglﬁng;g&?:gw(?g "lc':E'
the lead-in. The cut is made just clear the ground as possible. However when Ploness Hadlo Supsly” Protress® Radis Sobply.
: : . . . . Radio & meetronlp ‘artl Cotumbus, Hughes-
. of the inside of one conductor exactly an outdoor antenna is either impracti- Teters, Inc. Thompson Radio Supplies. Dayton
Warren Radio, Toiedo, Toledo Radio Speclaules.
‘Warren Rldlo!. iWarrtn. Radlo Specialties.
This simple, low-cost 300-ohm line receiving antenna can be conveniently placed under the rug. Oty R0 Supply Co.
EGON: and, upply. arper-Meg-
OR omnm o Bllﬁlt 8 lgadlo Hsupplyu

PENNSYLVANIA: Alhona Kenn s Radio Sup-
ply, Erie, Warren Radlo, Philadeiphia, Almo
Radlo M. & H. Snorting Goods. Radio Electric
Serv Banders Electronics, Eugene G, Wile,
Pinlburgh. Radlo Parts Co.. dings Co. Read-
ng, Georg Barbey Co, ranton, Scranton
o and Telcviston Suppiy. Wilkes-Barre,
Geners! Radlo. York, C Minnich.
lugn!l 1SLAND: Prwldenee. DeMambre Radio

SOUTH CAROLINA: Anderson, Electromic Supply.
Columbia, Dixie Radio Suppl'y

TENNESSEE: Memphis, Bluff Cltv Dlltrlbutlng

TEXAS: Beaumont, Mon Radio Dist, Co.
Corpus Christi, Wicks:De llblll Daflas, Wil.
kinson Brothers, E{ Paso, Midland Speclalty
Nous!on. R. C. Fall, Lubboek R & Parts
Surnly Co. $San Antonio, Modern lhdlo Supply,
Olsen Radio Supply,

UTAM: _Salt Lake City, Radio Supply Co., Stand-
ard Supply.

VIRGINIA: Norfolk, Radio Parts Distributing. Ra-
dio Supply.

WASHINGYON: Hverett, Pringle R.-dlo ‘Wholesale

,  Seattle, Harper-Meegee, Radio Products

Sales. Seattle Radlo Spokane, lhrper-Menee

WEST VIRGINIA: Ch.rlnmn. Hicks Radio Sup-
Y. Wheeling, General Distributors, Wheeling

{io Supp
WISCONSIN: Madison, Satterfeld Radio Supply.

CANADA
IIITISII COLUMBIA: Vancouver, ide Radio
Western Agencies. Vletnrl-mm Queale
Radlo Supply.

RADIO NEWS
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Our Dealers Also Regularly Stock Most

of the Following Books and Cap. Obtain

Rapidly Nearly Any item Not in Stock
Send Stamp for Catalog -

Elementary Theory

of Radio,'* Terman...... .

Princi Radio,’’ Henney. 3

*‘Basic Eilec. for communiutmn:," “Fimbie. . 3.75%

**Electronics,’’ Coy

“*Radio Physics Couru," ‘Qhirardi.

‘*Elmments of Radio n" M.
a

THE WORLD'S OUTSTANDING
RADIO and ELECTRONIC BOOKS

THE OUTSTANDING
PRACTICAL HANDBOOK

a i
ndershnqu Radio, Wa
lectrical cammumcahon."
lec. Fund of Communications,””

r of Radio," .
‘"ladm: Fundam-nhl Prin, ﬁ Pru
mstead

“lauc Radig
‘*Radio Maunnl G

Intermed. & Advan.c'ed Theory & Englneermu

RADIO TURE

The 3 VADE MECM
WORLD'S |
ADID
TUBES

U. S, British, French, Gzech, German,
italian, Russlan, etc., etc.

r
Engmurmq Elec
*Applied Electron

T X A R X!

1946
{

. Funﬂ. M ll t
“High-Freg, Q\Iternltlng cur
**Radio_ Receiver Desi
*The Technique of Rad:o De:ngn.
*Prin, of Radio Engineerin G,
**Communication Networks ol. 1, &
*«Communication Networks Col. 2,’* Guillemin 8. ‘0
Electron Tubes & Industrial Electronics
**Electron Tubes in Industry,”’ Nenn-y. 0oo
*-industrial Electronic contrni - rell .
+Electronics in Industry,’
t-Theory & Arol. of Eiectr

Radio’s outstanding practical text.
descriptlons of dozens of  teste . tr
transmitting. receiving and test equipmon
mented by basic electrical and radio theory L
for those without muthe-

11

@
"Prmcnnlu of Electronics,
“The Physics of Electron ‘I’chl." Kolllr
**High-Fr Thermionic Tubes,’ N arve;

**Theory ﬁ h

mnltllcal or technlcnl tr’ulnl

undretl: of diagrams and farie «Electronic Devices, o
240 pages of complste characterlstics with explana- rh":‘%;:ﬁ“:m',sm"%u;':‘:;'.:1.:‘mf"s:‘?:;.m, oy T, Eionie :
tions up to date—I1946 edition just out ec ' 3.

2 q ur
. w edition contn 18 ex mnded U.H.F. scctions, o i H
ELECTRONICS says, “'Here at last is the radio tube imore test eOulpment which  ean be homesbuilt. en: Electrlc °"§‘"‘".; A { TSt Ykln 3.
handbook radio engineers have dreamed of .. .in é{!ed m:lnd modern(:zsd n;gcelvlm'zm:emd “u;nnsml‘lﬁun?: “Graphical Const, for Vac, Tube c.";u.gg .
uhes es., rrrounded -gr amp| " ata. aneech . 00
seven carefully prepared tables and charts.’ clipning. lnlatt‘ér sunpressor, cathode follower data. u%uc':;"3’8:‘.;‘:"c=:|?:;::‘on-m'o'§:r -‘
ey

“Probably the most complete and authoritative set
ot tube-data in existence,”” says RADIO CRAWT.
BUY IT AT YOUR FAVORITE RADIO PARTS
DEALER or direet by mail from us.

transformeriess  power  supe
plies, wave guides. cavity resonators. bhutterfly cir.
cmt. klystron, U.H.PF. crystal dinde. radar and highiyv.
efficient mobiie antennas.

The Ideal text for the practical radioman.
Over 700 pages, durably cilothbound, gold-lhmped

g dd IS¢
$2 50 postan?l:)yutsmae U.S.A.

Book RH, $2.50 at your dealers.

Postpa-d $2.7% in
USA,; eisewhere, $3.0

RADIO ENGINEERING HANDBOOKS
RADIO ENGINEER’S HANDBOOK
by F. E. Terman

cal  data

fundamentals before unden:nklmz the study of

BASIC ELECTRICITY FOR COMMUNICATIONS

by W. H. Timble
student wishing a sound grounding in electrical

BEBRREDERNRREREOEORY

Radio Mathematics
‘*Math, lor llactnelans& Rndmman." Cooke $4.50*
for nad & m

"Math Radio Com
**Math. & Calculation for M-chamcl.
«‘Math. for Radio and Comm. lock

«-Math. for Radio and Comm. Book 2,’' Maedel 4.00%
. M:thematnu for llec!riclu\: " Kuehn,... 1.80¢
Utra-High Freguencies
“U,H.F, Radio Simplified,”’ Knva; o0

mo

“rintr to Microwav w“.

The wealth of technic
d in this b

tronies. Charts. tables, circuit dia-
ams. and coucise lext naterial
the solution of ¢

dluok makes and the comm: ions or worker re.
it as a ef. quiring a reference book or refresher course in clectricity
erence work on radio and olec~ will find Timble admirably suited te the need. The

few mathcematieal applications, whirh never go heyond
simple nlzehra. are completely explained in ihis bhook,
A

as well as simple problems.
Tables, Mathematical Refations,

and Units. Circuit Flements, Cir-

cuit Theoury. Vu(u 1

u

fers, Oscillal ln s,

each chapter, and well chosen proh.

fems are oﬂ'ored to tlest the student’'s learming and to
g.ve practice in applying electrical prineiples.

Book No. TB20

603 pages $3.75+

Demodulation. I'ower

tems. Radio Tren e

. Propa

Waves. Antennas. 0

Navigation. Measwrements.

Book No. TH10 1013 pages
*

RADIO ENGINEERING HANDBOOK
by Henney and Others
An extensive rel‘ ren: ¢ book prepared by 28 special.

ists.  Contains abundant explanatory mntcrml. diagrams.
for mulus. and bles in each branch of the rndno fAeld.

hematical and electrical tahles. Electric and Mag.
nellc (‘riculu Resistance. Inductance. Capacitance. Com-
bined L. C and R Circuits. Measurements, Vacuum Tubes.
Oscillators. on. LY

Receiving Systems.

e Transmission and Reception.

Antennas.  Television. Facslmile. Broadcasting. [oud
speakers and Acousucl.
Book No. H 94S pages

RADIO ENGINEERING
by F. E. Terman

Probably the most popular foun.
dation engineering textbool
serivus radio coul ses and llbrarlol
Thoroughly revi.

The Elements of a System of
Radin Communication, Circeuit Con- .
stnts. Properties of Resonant Cire
cuits. Fundamental Propenies of
Vacuum Tubes, Vacuum-tube Am.
plifiers. Power Amplifiers. Vacuum-
tube Oscillators, Modulat lon. V-c-
uum-tube Detectors.  Sou of
Power for Operatin Vlc um

ELECTRICIANS AND RADIOMEN

This back presents all ot the
mathematics needed for a clear un.
derstanding of a.c.. d.c..
frequency circuits and of electron
tube operation, The text material

RADIO OPERATING QUESTIONS
AND ANSWERS

by A. R. Nilson and

J. L. Hornung
A practical study wuide ot the
question.and-answer type nseful
for preoaving for any of the ra-
dlotelegraph, radiotelephone., or
mateur operatar  license  exami.

nations.
Book No. NQ1O

$3.50%

434 pages

MATHEMATICS FOR

By N. M. Cooke

and high-

tion. Television. Sound and So
Equipment.
Book No. TE10

Tubes, Radio Transrs\ltterl Radio
Rece X 1

5.
Antennas.

813 pages

covers the entire subject from sim- !
ple arithmetic to logarithms, trig- |
onometry. and vectors., It is an =

exceilent book for the radioman =
who wishes to prepare himself for a mure rignries mathe.
matical course. A wealth of illustrative examples and

1y H.F. Technigues,’ Braine a ri o
““Hyper U.H.;. Enqmnrmg," sarbachor 6.00:
"under:undm Mncrow-ves, Young . . 6,00
“Ultu High Fr Rad

o F-eld i Wav
. Trans. Lines,

in 'o'd'e'm'iiu'-‘ .
Antenna: & W:ve Gu-d-s,'

ng ... 200080309
"lzllluewwavo'r E u.ne S)a - ‘e
**Electroma netoc nqm ril .
"Phenomeng in High Freq. gynemt.v' Hund, 6.50¢
Operating Practice—commereial & Aero.
“practical Radio Communication,”” Nilson. 56 50
“The_ Radio Manu. . 8,50
+*Radio_Ooerating Q:
“*How to Pass Radm I.-oenu !xaml
+Radio Code Manual,’ Nilson
“Radio Direction Finders,
"Pnn o' Aeronauhul lad

“Acronautm R-dm,
**Radio Navigation 'or
Radlo Servicing

+'modern Radio Servicing,’’ Ghira .. .98
A r& Prac, of Ihdlog SQrvu:sinu." ‘Ricks 3
on . e

“Pri

-*Radio Service Trade Kinks,''

“*Radio Troublenhomr': Handbaok

"!lec(rieal and Radio Troubieshoot g Mnn- A
val,”” Coyne ........o0-00- - . !

*-Cathode Ray patterns,’ Bly . 1.75%

Books by John F. Rider

Oscillator at Work'
e Cathode Ray Tube at Work"
the Vacuum Tube’
g Superheterodyne:
Aulomatue Frequem:y Contr
*Servici Receivers by R

Syntems .
lh"c. Mealur.-

‘Alternating Currents
‘‘Resonance & Alngnmant
veny

F. M., Television an
“Principles_of R al
“prin. of Television ln

“Television,”” Zwo
“Frequenc: ulal
*‘Radar—What It Is,** Rider
¢+ Electron Optics in Televis

problems demonstrate applicationa of mathematical proce
esses and reasoning to radio clrcuit investigation.

Book No. CM10 604 pages

PRINCIPLES OF RADIO
by Kelth Henney
A hauic course in rndlo which
may dily be comprehen by
high-nchool or trade-school students and may be used In
independent home study. Well illustrated.
Contents: Fundamentala, Direct-Current Circuits. Electri-

cer's N.mibook." Termnn
rid's Radio Tubes.
Handbook for

4.30¢ Wo
S oo Snndard

++Electrical
**Radiotron

INDUSTRIAL ELECTRONIC CONTROL
by

cal Meters and Measurements. Production of Current. Mag. . D. Cockrell ::f“'::,'c"f:
netism and Electromagnetism, Inductance. Capacitance. Elect:

Industrial eleclronics exnlained especialiv for the elec.
trical worker who must install and maintaln clectronic
equipment in factories offices. and homes. The eciectrician,
factory or office executive, and salesman may gain a yuick

Properties of _Alternating-Current Circuits. _Resonance.
Properties of Colls and Condensers. Vacuum Tubes. The
Tube as an Amplifier. Rectifiers and Power Supply Ap-
paratus, Audio Amnllﬂeu Detection. Receiver tems.

+*Electronics Dictionary.
**Electrical Dictionary.*”

Miscellaneous

Osciliators, T an; wlerts ic under of basic electronic orinciples and of re.
Radiation, Frequency Modulation, Ultra.-High Frequency lated equipment from a study of this hook. +*Piezoelectricity,*’ Cady 00¢
rhenomena. Electronlc Instruments. *Measurements in Radio tng rin'q 4.50¢
Book No. HP20 %34 pages $3.75* Book No. CC10 247 pages $2.75* **High Frequency Measur e'r‘nenh, Hun, o 30
‘e
¢ Add 3% 10c) for nd foreign, 1094. Prices are subject to change without notice. Radvc Froqunm:y ‘I.e . .flluromcn 0*

L
»

Radm Frequenc " Measurements
-Drafting for Efectron |c|." Careni
Radio.Frea.Meas. by B % e & Res,
aseous Conductors,’’ co
lectronics Lal y Mnnun
- Lab. Manual on Ra Fund,
f 3 i 3 -~ - sFund, Radio Experiments.'’ Hig
CALIFORN +Pulsed Linear Networks.’ Fran

If you don't live near or deal reqularly with one of our dealers, you may order direct from

w
3

wnrnabnan
-]
-

Sevada, Dok

OO0 ROAD
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pErEhy R : AR e o spesmeay cal (due to climatic conditions), or
unnecessary, the antenna—due to the
flat ribbon construction of the 300 ohm
E line—can conveniently be placed under
the rug or behind a piece of furniture.

The antenna shown in Fig. 2 was
designed for FM reception and is
therefore 58 inches long. Since, as any
folded dipole, it has an impedance of
300 ohms when removed from ground,
and since the conventional input im-
pedance of a FM or television set is
300 ohms, it provides a perfectly
matched system.

The K-1046 is polyethylene insulated
which makes it low loss, weather re-
sisting, and extremely flexible even in
sub-zero climate. This cable retains
an attractive appearance since poly-
ethylene is water repellent and there-
fore dries quickly and remains clean.

—0-

H.F. Loeal Oscillators
(Continued from page 55)

EVERYTHING IN RADIO
FOR EVERYONE IN RADIO!

Send for your FREE copy of the handiest,
most complete Buying Guide for Everything in
Radio! Packed with the latest, finest values in radio and

tube is about 20 mw. Incidentally, the

electronic supplies . . . parts, tubes, test instruments, communica- shell of this tube runs hot at about
tions receivers, Ham gear, Public Address equipment, home 300 v.

radios, tools, books . . . more than 10,000 items of nationally A typical circuit using a small triode
known, guaranteed quality . . . the world’s largest and most tube is illustrated in Fig. 2D. This
complete stocks. For fastest service, expert help, lowest prices, tube is the RCA 955 and the circuit is a
depend on ALLIED! Send for FREE Catalog now . .. modified Hartley operating at around

200 me. The output of the oscillator
50000000000000000300000000000000060000600006000000600000 is inductively coupled to the mixer by
means of the link coupling (A) in or-
MORlE THAN 'I0,0(l)lO ITE::S. Everytbing in radio and electronic der to avoid loading down either the
supplies to serve the needs of engineers, servicemen, dealers, g 3

soundmen, amateurs, and builders. Complete stocks of all the oscillator or the mixer. n :
leading makes. Guaranteed quality. Lowest prices. Get every- . Use o_f a Shepherd P ewrce tube in a
thing you need from one dependable source—ALLIED—Radio’s circuit is illustrated in Fig. 2E. The

Leading Supply House for everyone in Radio! entire oscillator is in the tube and its
resonator. The output of the resonator
cavity is conducted to the crystal
HAM GEAR HOME SETS mixer by means of a coaxial cable and
Earliest delivery on  New 1947 radios om0 probe. Tuning this local oscillator is
l‘atest co.mmuni'ca- and .radio-phono:s. accomplished roughly by the canti-
O ecs and Amotens g:ﬂ’!"sﬂfa‘;’d . :‘gz lever screw described before and finely
stationequipment. styles. Wonderful by means of the repeller voltage. One
Tiaxge.paymem gl;n; perfggmance. (l)ut- tunes merely for maximum output
adeinsacceed B pandicg ooty from the receiver. Towever, varying

. the cantilever screw through its entire
0000000000000000000000000000000000000000000000000000000¢ range several maxima will be ob-
served. Of course, the best maximum
is selected for operation

NEW P. A. EQUIPMENT. Entirely new line of complete Pack-
aged Sound Systems for every public address requirement. New
styling, new design features. Everything in amplifiers, speakers,

microphones, accessories. New intercom systems. New profes- B ATTEBIES IN PLACE

sional-type sound apparatus. Everything for the Soundman!
BA’ITERIES in portable radios often
slip about in the battery compart-

ment.

HANDY RADIO BOOKS HELPFUL CALCULATORS This may damage the batteries in
Radio Formulas and Data.......10¢c Th adio refe alds provide valu- H i
Dictionary of mi!::; Turn.n .. 15¢ lhl:.:llrll q?alcklyr:.n“ provide vald time or looscn the connections.
Radio Circult Handbook .. .. T The use of corrugated cardboard as
's‘.',:.’.','f.,?:“}".’q'.':..’é'.',“,’.';‘.’.‘.’: Capachance Calculator. No. 37-980. . .25¢ shown—at t}_w sides and on top of the
Radio Data Handbook........... R-F Reconance and Coll batteries—will prolong the life of the
ALL 8 BOOKS No. 37-789.....81.00  Winding Calculator. No. 37-855. ... .. 28¢ batteries and protect the connections.

.t . . . . . . . . . [} PN

® ALLIED RADIO CORP.

o 833 W. Jackson Blvd., Dept. 1-D-7 A l_ L l E D

e Chicago 7, llinois

: [ Send FREE 1947 RADIO CATALOG

o [0 Send Books checked above

e [J Send 6 Books No. 37-799 $...ann

: O Send Calculators checked above

L ] i, - - -
& NG eereeeeeeeereerereenns e Euerything cu Radéo
. < o

& Addres....ouneeeiiaieenienen, veeeeeaeaane S aud Efcetronics

: Gityes o iiariinannanns Zone..oaennronennn State..........
.....................................
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What does it take to WAKE you up?

Present-day expansion of the radio-electronics industry is
almost UNBELIEVABLE. The tremendous growth of the
art is so rapid and in so many directions that already
the demand for TECHNICALLY QUALIFIED radiomen hos s
¢created a condition wherein there are many MORE GOOD 4
JOBS than there are capable men to fill them. /

b -3

N Y v ;
\ -

1f you bave bad professional or amateur radio experience and
want 0 make more money, let us prove to you we have the
training you need to qualily for a better radio job. To belp
us intelligently answer your inquiry — PLEASE STATE
BRIEFLY YOUR BACKGROUND OF EXPERIENCE,
EDUCATION AND PRESENT POSITION.

Gentlemen :

CHECK O

VETERANS!  CREL TRAINING AVAILABLE UNDER THE “G.l." BILL! cosy

Capitol Radio Engineering Institute

By the end of 1947 the total number
of broadcasting stations (AM, FM and
Television) will have almost tripled
since shortly before the war. Airlines
and airports are rapidly installing new
radio communications and radar
equipment. Every major railroad has
adopted radio tommunications, as
have large trucking and taxicab com-
panies. Manufacturing is at an all-
time high as millions of home re-
ceivers, broadcasting equipment, etc.,
are produced. Television receivers are
now in regular production.

All of this means that OPPOR-
TUNITY IS HERE . . . Now!

Every page in this magazine could be
filled with such astounding facts con-
cerning career opportunities available
to trained radiomen. The point is,
what are you going to do about it?

Just figure out for yourself how man
g y y

good jobs are waiting to be filled.
You can’t say, “I don’t need more
training.” EVERY radioman needs to
increase his technical knowledge if he
wants to keep ahead of the competi-
tion thac is bound to come . . . if he
wants to go after —and GET — the
better jobs that offer good money and
personal security.

If you have a commonplace job. If you
have the ambition to hold a position
of greater responsibility with higher
pay . . . then a CREI spare time pro.
gram for self-improvement will help
you accomplish your ambition at this
opportune time. It costs you nothing
to read the interesting facts. Write
today for the list of CREI radio-
engineering courses.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Road, N. W., Dept. RN-4, Washington 10, D. C. I
Please send me your free booklet, ''CREI training
for your better job in RADIO-ELECTRONICS'’, together with
full decails of your home study training. ‘I am attaching a brief I
resume of my experience, education and present position.
PRACTICAL RADIO ENGINEERING I
PRACTICAL TELEVISION ENGINEERING |

!

|
An Accredited Technical Institute | streer
DEPT. RN-4,16th and Park Road, N. W., Washington 10, D. C. ]

NEW YORK:(7): 170 BROADWAY ©  SAN FRANCISCO (2): 760 MARKET ST. — —— —

April, 1947

www americanradiohistorv com

CITY e

rvrenenenneemmennneeas e BONE L LUSTATE -+ l
01 am eatitled to training uader the G.I. Bill. _]
87


www.americanradiohistory.com

TO ALL MEN WHO ARE INTERESTED IN

Famous TELEVISION SCHOOL
Offers You These 2 PLANS

PLAN 1

IF YOU are unable to leave home to go to a resi-
dent school, the New York Technical Institute of
New Jersey offers you this unusual opportunity. You
can get all the parts, including tubes, speaker and
7-inch picture tube, of a television receiver like this,
delivered right to your home.

With the Knockdown Kit will come exactly the
same instructions and directions with which the

You can build a directeviewing
television chassis like this, com-
plete with all tubes, speaker and

7-inch picture tube by following
carefully the exact instructions
sent to you by N.Y.T.l. of N.J.

| YOU CAN BUILD A TELEVISION SET |
| RIGHT IN YOUR OWN HOME |

school’s resident students are equipped, when they
reach the stage in their training that calls for televi-
sion set construction.

If you already have a sound radio background,
with experience in building radio receivers, you will
be surprised to find out how much you can learn
about television a¢ home by studying the directions
and building this set.

RADIO NEWS
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A HIGH-PAYING CAREER IN TELEVISION

The school will be happy to send you complete in-
formation about these television kits. Simply check
the proper box in the coupon below, and mail to the
address given.

(Plan 2, described below, not only provides expert

instructors to teach resident students television re-
ceiver construction: as many as 7 different radio re-
ceivers and over 65 electronic educational devices
are also constructed as part of practical laboratory
training. Resident students may keep the television
chassis they build, if they so choose.)

PLAN 2

MEN seeking thorough, dependable, up-to-the-
minute training in radio and television should
investigate the schooling offered by N.Y.T.I. of N.J,,
one of America’s great radio and television resident
schools.

Students are required to have at least a grammar
school education; must be earnest and radio-minded.
Students without proper mathematical backgrounds
are given special instruction. The school is fully ap-
proved by the Veterans Administration for G.L
Training. )

N.Y.T.I. of N.]. is just across the river from New
York City, in Newark, New Jersey, right in the heart

Ex-G.l. taking pictures with N. Y. Tech's lconoscope Television Camera,
which is used in the resideat school's course entitled ‘'Transmitters and
Camera Technique.'* '

sApril, 1947
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8 of these latest
RCA Frequency
Sweep Genera-
tors are in al-
most constant
use by N.Y.T.I.
of N.J. students
in Advanced
Television.

) PREPARE, AT ONCE, TO BECOME A |
| RADIO AND TELEVISION EXPERT

of America’s great radio and television industry.
R.C.A., Westinghouse, DuMont, Edison, Western
Electric and other leading television equipment manu-
facturers are nearby. Qualified television and radio
instructors are here in abundance. Equipment is
easier to get. Television students are therefore of-
fered exceptional advantages in this great electronic
center.

Mail the coupon for the special FREE Bulletin,
which describes classes, hours, costs, housing, etc., to
New York Technical Institute of N. J., Dept. 14,
158 Market St., Newark, N. J.

LN N N N N N _§ N N N N N N N B N B N N N N ¥V

1

New York Technical Institute of New Jersey,
Dept. 14, 158 Market Street, Newark, New Jersey

[0 Check here if you wish to receive the Special FREE
Bulletin describing the resident school of the New York
Technical Institute of New Jersey located in Newark,
N. J.—including its facilities, equipment, courses offered,
costs, houss, etc.

[ Check here if you wish complete information about
building a television chassis in your own home.

[ Check here if you are a War Veteran.

Zone
(075 PN (ifany)... . State........

(N.Y.T.L. of N.J. employs no salesmen to call.)
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TELEVISION KIT

BUILD YOUR OWN TELEVISION RECEIVER
il ey All parts included in the kit

i 1 | including a 7“ picture tube
i i’ ﬂf@{

ond 20 other tubes. Set pre-
funed for any of three Chan-
nels. Special an-
tenna with 5 ft
upright aluminum
mast and low loss
lead in cable.

voua $|58 50

6 TUBE AC-DC
SUPER HET

Camplete including at-
Iractive Walnut cabinet
with slide rule dial.
Built in antenna. All
major parts mounted
Uses 2—12 SK7's, 1-—

125Q7, 1—
12SA7, 1—
3525, 1—=35L6.
Schematic dia-
gram furnished
with each kit.

7329
YOUR $|9_95

cosT

including Tubes
Less Wire and Solder

TELEVISION—FM and RADIO-KITS

— For Immediate Delivery —

9 TUBE FM KIT

Complete with 29" single dipole an-
tenna, less transmission line. Covers New
FM band. Includes amplifier and 9 tubes.
Easy to build—all you need is soldering
iron, wire and solder. Pictorial and Sche-
matic diagram furnished with each kit.
All standard parts.

2 %4895

5 TUBE AC 2-BAND

Complete with at-
fractive Walnut cab-
1 inet and Airplane

dial. Uses 1—6SA7,
4§ 1—65K7, 1—68-
4 Q7,1—5Y3,1-6V6,
# Covers standard
Broodcast (540 K to
1700 KC) and Short
Wave band (6 MC
to 18 MC). Sche-
matic diagram furnished
with each kit. Major
parts mounted.

st $95.50

Including Tubes

Including Tubes
Lless Wire and Solder

PORTABLE
PHONO

KIT
YOUR COST

$900.95

incl. Tubes
Lless Wire and Solder
Aftractive leather covered cabinet. Com-
plete with mator pick-up, amplifier. Uses
1—2516, 1—2526, 1—6CS5. Tone ond
Volume controls.

PORTABLE PHONOGRAPH
COMBINATION KIT

YQUR COST

$35.95

Including Tubes
Less Wire-Solder

PORTABLE PHONOGRAPH
RECORD CHANGER KIT

YOUR COST

$48.95

ncluding Tubes
Less Wire-Solder

Attractive leather covered cab-
inet. Complete with 5 tube single
bond super het set Tone control
Volume contral, tuning contro! and
phono-radio switch.

Attractive leather covered cab-
inet. Complete with 5 set tube
single band super het. Tane
control, volume control, tuning
control and phono-radio switch.
Auvtomatic record changer.

We carry o complete stock of standard radio
parts and components af attractive prices.

Less Wire and Solder

5 TUBE
Super Het
RADIO KIT

Complete in-
cluding attrac-
tive Bakelite cab-
inet. ANl major
parts mounted.
Uses 1—50L6,
1—3525,1—
12SA7, 1 —
128K7. Pictorial
diagram furnish-
ed with each kit

YOUR s|5'95

Including Tubes

cost Less Wire and Solder

FIRST ON THE MARKET

New 1947 Modoel
PREMIER
SIGNAL
GENERATOR

Model 570
2 35475

Micro-Master tuning dial. Eliminotes back lash and
provides smooth split-cycle tuning. Calibration acecuracy
better than 0.5% up to 1.6 MC, oand 1% on higher
frequencies. Air trimmers on all bands. Buffer stage
modulated by 400 cycle generator. Pure sign wave—
less than 5% distortion. 9° Three color dial face.
Frequency range 75 KC to 50 MC on the fundamental
frequency and up to 150 MC on the third harmonic.

Terms: 20% Deposit with order—Balance C.0.D.—Write for Our Latest Catalog.

LIBERTY SALES CO.

115 WEesT BRoADWAY, NEW York 13,N.Y.'

Phone: BArcla

7-6063-4-5

wwWw americanradiohistorv com

Spot Broadcasts Sell
(Continued from page 60)

tion does not charge for these extra
services. Naturally, you pay for the
time and for the program you select.
But the advice and counsel of the peo-
ple at the station are yours for the
asking—a plus service like that you
so often give to your own customers.

Costs for time vary depending on
the size of the radio station (its cov-
erage), the size of the market and
the standing of the station in that
market. Rates for an hour run from
$25.00 to more than a thousand. An-
nouncements sell for as little as $2.00
to nearly $200. Daytime rates are
usually half the night time rates.

As to program costs, they depend
entirely on the type of program. One
person playing the piano and singing
will cost much less than a five or ten
piece instrumental or vocal group.
You will find on many stations regu-
lar daily features which include a
personality as master of ceremonies
introducing recorded numbers by pop-
ular bands and orchestras. Such pro-
grams have very loyal and sizeable
audiences and are not costly.

Then there are the women’s pro-
grams—either the Mome Forum type
or the general type. They are excel-
lent vehicles to reach women in their
homes and their suggestions and rec-
ommendations command great re-
spect.

Such programs as those mentioned
above have this advantage; the per-
sonalities who conduct them are well
known and well liked in their com-
munities and the information they of-
fer is accepted with confidence.

In the evening there are news pro-
grams and sports programs. Late at
night there are programs of music.
These are all possibilities for you and
are well tested and proved.

One minute announcements and sta-
tion breaks (the announcements be-
tween regular programs) are very suc-
cessful mediums. They can be sched-
uled throughout the day and give you
an opportunity to tell your story sev-
eral times a day at low cost.

All of these are available to you.
Or if you want to build your own
show that, too, can be done by work-
ing with the station’s program de-
partment. They have lists of talent
and acts as well as rather complete
libraries of {(ranscribed programs
which make excellent listening—and
are low in cost.

To cover the entire subject of radio
advertising in an article this length
is out of the question. What I have
hoped to do—and tried to do—is pique
your interest so that you will want to
find out more about it. More than
that I have wanted to leave with you
the idea that radio is a dynamic sales
force, a powerful vehicle for selling
products, ideas and services, one which
you cannot afford to overlook in your
planning for the years ahead.

-30-
RADIO NEWN
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1. Type C dual section
capacitor

2,3. No. 124-212 sockets
for 833 tubes

4,5. No.104-251 flexible
couplings

6. Type D dual section
capacitor

7-12. Steatite cone insula-
tors and lead-in bushings
13. Type C dual section
capacitor

14. No. 204-101-2 Vari-
able inductor

Ve Catalog 969 L
Free on Reguest )

JOHNSON Lomponen’s

“BEHIND THE GOOD NAMES

You’re invited to judge us by the company we keep because you’ll
find JOHNSON components behind the best names on transmitters.
That’s the new advanced RAYTHEON 1 KW AM Transmitter above --a
beauty inside and out. And, if you judge this transmitter by the company
it keeps, you’ll know that quality came before all other considerations in
the selection of components. That's why Raytheon points with pride to

Modern components, operated at well below their maximum ratings...”
Fourteen of these “modern components” are identified in the interior view
above and listed to the left. They're the finest money can buy in variable
capacitors and inductors, insulated couplings, tube sockets, and radio fre-
quency insulators. All bear the Viking Head symbol of JOHNSON quality.
You’ll find it in equipment where quality is more than a claim --- where
there’s a reputation to maintain. Look for it if you're an electronic equip-
ment buyer; insist on it if you're an electronic equipment manufacturer.

JOHNSON PRODUCTS INCLUDE

Transmitting Capacitors

Plugs and Jacks e Hoardware

® Inductors e Tube Sockets o R.F.Chokes @ Q Antennas # Insulators ® Connectors

e Pilot and Dial Lights e Broadcast Components e Directional Antenna Equipment

JOHNSON...a{m«wamec’a Radlo

E. F. JOHNSON CO. WASECA, MINNESOTA

April, 1947
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HIGHBRIDGE’S BEST BUY
‘ NEW DYNAMIC
" TELEVISION KIT

raber—torcotiner V1992

Exclusive Mail Distributors

Check These Outstanding Features:

e Three stages of video ).F. amplification—3.5 MC
bandwidth.

Receiver may be allgned easily without use of
signal penerator.

Complete resistance and - voltage analysis chart
for easy trouble shooting supplied with each Kit.
IF transformers are slug tuned for high gain
and maximum efficlency.

Safetf interlock switch supplied with each unit.
Simplicity of operation—only 5 controls on front

panel
Sche

matic diagrams are broken down into simple
circuits for ease in wirlng.

Picture is very stable—does not jump or tear out
even under unusual receiving conditions,

S t tubes Including large picture tube.
Picture tube Is seven Inches in diameter and gives
a picture 26 square inches In size.

All parts are unconditionally guaranteed to be
electrically and mechanicaly perfect.

Set comes with_all y information
sheets, parts, drilled and punched chassis, beauti-
fully finished front panel and modernistic cabinet.
Hardware and other necessary items are alse includ-
ed. NOTHING ELSE TO BUY.

SONAR SOUND DETECTION UNIT
In Original Overseas Packing
Ideal for detecting underwater sounds within an
area of 15 miles. Using a Rochelle salt xtal as the
active unit the sound is transmitted up a 60 ft.
cable. Completely enclosed in a solid rubber
sieath. Originally used in harbor defense. Cou-
pled with audio amplifier it has many $1 95
valuable USES .c.eeeiecniiiiiiiciiiioaninas L]

SELECTRON SELENIUM RECTIFIERS
50 40 99........85¢
610 49........90¢c
T40 5........9%¢

Quotations on larger quantities
furnished upon request
USEFUL FOR: ® AC-DC Portables

e Console Radios

o Replaces 29 Types of Rect. Tubes
Gives Instant Reception—Requires No ““Warm Up’*
Replaces Tube & Socket—Prolongs Life of Set
Requires Less Space—Increases Sensitivity
Made to Last the Life of the Set

NEW BATTERY
BOOSTER

Powerful—Efficient
Economical

A compact. lightweight,
L automatic, constant volt-
- age battery charger whiciy
is especially designed to help car. truck or tractor
owners keep 6 voit storage batteries fully charged.
4”x4"x5”. Weights 4 1lbs. packed. Operates on
105-130 v AC 60 Cy. DC 6 v 4-2 amp. Complete
with 6 ft. AC cord with molded rubber plug and
6 ft. DC cord with alligator
G 560800000000000000000000066300000 L]
Vision Research Laboratory design and construction
of modern 5 or 7 Inch television receiver Imstruc-
tion Book and complete set of colls. ss 95
Bpeclal ...ciiiiiiiiiiiiiiiitiiiiienies, LL .

All Prices FOB New York City, N. Y.

Highbridge Radio—Television
and Appliance Co.

343 Canal, CA 6-86861, New York 13

92

Part No.

2470-4

2521

A1725

20105
A20102

1973

1668

28170
28167
28169
28168
28175
3360
3530
1333
1020

Parts Lists

(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 78 AND 79)

AIR KING MODEL 4604D

Code and Description

Ry—1000 ohm, V3 w. res.
Ry, Re—6800 ohm, 2 w. res.
R,—2.2 megohm, }/ w. res.
Ry—47,000 ohm, /; w. res.
Rg—.5 megohm vol. control
Rp—10 megohm, V5 w. res.
Rg—220,000 ohm, Y2 w. res.
Ry—.25 megohm tone control & sw.
Ryy—470,000 ohm, Y2 w. res.

1—300 ohm, w.w., 2 w. res.
Ry5—1500 ohm, w.w., 2 w. res.
Ry5—400 ohm, w.w., 2 ». res.
Ry—22,000 ohm, V3 w. res.
Rys—150 ohm, w.w., V3 w. res.
R,6—100,000 ohm, V> w. res.
Cy—3-30 pufd., 3 sec. trimmer cond.
Cg—.05 ufd., 600 v. cond.
Cyg—.1 ufd., 400 v, cond.
Ceas C4p—Part of T,
Cga, Csn—Part of To
Ce, C1, Cog—100 ppfd. mica cond.
Cg—.002 ufd., 400 v. cond.
Co—250 ppufd. mica cond.
C1g—.005 ufd., 400 ». cond.
Cy—.01 ufd., 600 v. cond.
Cyr—01 ufd., 800 v, cond.
Cis—=25 ufd., 25 v, elec. cond.
C1—20/16/16 pfd., 350/350/350 ».
= elec. co”fdj ” 4

1w5—-02 pfd., 400 ». cond.
Cip Cor—.02 pfd., 600 v. oil-filled
"85 wutd d

15—47 ppufd. mica cond.
Coy—-Variable cond.
Cgoe—-5020 ppfd. mica cond.
C—82 pufd., mica cond.
Ly—Loop coil
Ly—S.w. antenna coil
Lg—B.c. osc. coil
Li—S.w. osc. coil.
Lg—W ave-trap coil
Ty—1.f. input trans.
Ty—I.f. output trans.
Ty—OQutput trans.
T,~—Power trans.

RADIOLA MODELS 61-6. 61-7

Part No. Code and Description
30685 Ria—33,000 ohm, V4 ». res.
30649 Ry—2.2 megohm, Yy w. res.
12928 Rg—3.3 megohm, V4 w. res.
30787 Ry—47,000 ohm, Y4 w. res.
38406 Ry, Se—Vol. control & sw.
30992 Rg—10 megohm, Y4 w. res.
30880 Rr—150 ohm, V3 w. res.
30648 Rs—+470,000 ohm, Y, w. res.
30152 Ry~—1000 ohm, 1 w. res.
14583 Ryp—220,000 ohm, V4 w. res.
37962 Rios Ls, Le—Antenna loop coupling
€Oo1,
39636 C1a, C17—220 pufd. mica cond.
70627 Cy, Cye, C1g—.005 pfd., 600 ¥. cond.
70366 Cg, Cs, Cgo Ce—Variable tuning cond.
39622 C—56 pufd. mica cond.
71392 Csp—450 ppfd. mica cond.
70367 Cr—2-10 pufd. mica cond.
70361 Cs, Cq, Lg, Ly—First i.f. trans.
70612 Ciy0r Coy—.025 pufd., 400 ». cond.
70617 Cyy—-.1 ufd., 400 v. cond. .
70362 Ciar Cis0 Cuiy Crgy Lyg, Lyy—Second  inf.
trans.
70615 Co—.05 ufd., 400 v. cond.
39152 Csos C30A—50/30 pufd., 150/150 .
elec. cond.
70367 Cor—1.6-18 pufd. adjustable cond.
71396 s Ly—Antenna coil
71397 L(—Antenna loop
70359 Ly, L—Osc. coil
71384 §;~—Range sw.
71398 ﬂ—Output trans.
WESTINGHOUSE MODELS
H-104, H-105, H-107, H-108
Part No. Code and Description
V-3222 Ry—2 megohm vol. control
V-3221 SW,—2 megohm (tapped
at 400,000 ohms) vol. con-
trol & sw.
RC10AE224M R3—220,000 ohm, Y, w. res.
RC10AE105M R,, Re—1 megohm, Y, w. res.
RC41AE682K Rg—6800 ohm, 2 w. res.
RCI104E223M R, Rg—22,000 ohm, YV, w. res.
RC10A4AE474M Ry, Rig—470,000 ohm, Y, w».
Tes.
RCI10AE681M Ry —680 ohm, Yy w. res.
RCI10AE104M Riy—100,000 ohm, V4 w. res.
RC10A4E473M Ri5—47,000 ohm, Y, ». res.
RC10AE684M Ry—.68 megohm, Vj w. res.
RC10AE330K Ris, Rye—33 ohm, V4 w. res.
RC41AE472M Rir—4700 ohm, 2 w. res.
RC41A4E153M R;s—15,000 ohm, 2 w. res.
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V-3282
RCIOAE225M
RCI0AE101IM
RC41AE103M
RCIOAE103M
V-3249

V-3245

RCHM20A4330M
RCPI10W41034

RCM20A4151M
RCPI10W4203
RCM20B470M
RCP10W41044
V-3170 - .

V-3241
RCM204680M
RCM30C282H

V-3233
V-3217

V-3236

RCP10W 45034
RCP10W 43034
RCPI10M45034
RCPI10M65024

V-3191
RCP10W 62024
RCM30B222M
RCM20C181J
RCP10W6202M

V-3313

Ryg—120 ohm, 3 w. res.

Rog—2.2 megohm, Yy w. res.

R, Reg—100 ohm, Vy w.res.

Regy—10,000 ohm, 2 w. res.

Ry—10,000 ohm, V4 w. res.

Ry, Cy1. Can, Caoy Caoo Lyoy Ly
~—Second i.f. trans.

Ros, Car, Lig, Liy—Untuned
r.f. trans. .

Cy—33 pufd. mica cond.

. Cg Cy, C—.01 pfd., 400 ».

cond.

Cg, Co—150 pufd. mica cond.

Cr—.02 ufd., 400 v. cond.

Cs—47 uufd. mica cond.

Co—.1 pfd., 400 ». cond.

1 w. ant, trimmer

Ch1s Cips C1a, C14—40/40/20/5
ufd., 350/350/25/250 .
elec. cond.

Cys, C1g—Dual line filter cond.

Cyr~——68 pufd. mica cond.

Cis—.0028 ufd., s.w. padder
cond.

Cyo, Coy—2-gang var. cond.

Cy, Coq, Coy—3-gang trimmer
con?.,

Ca—20 ufd., 25 v. elec. cond.
Ces—.05 ufd., 400 v. cond.
Co—.03 ufd., 400 v. cond.
Cyr—.05 ufd., 400 v. cond.
Cgsy Cs—.005 pufd., 600 v,
cond.
Cay—Broadcast ant. trimmer
Cq—-002 ufd., 600 v. cond.
Cagy—.0022 pfd. mica cond.
Cas—180 pufd. mica cond.
C3y—.002 pfd., 600 v. cond.
Caus, Cos, Lg, Ly—First i.f. trans.
8, Cosy Cigs Cias Cors Lnsy
185 L1a, La7,s ‘iw Lyo— Push
button tuner
) .Iw. :tlf. toi!l
Ly—Ant. loading coi
L, lf—l Broadcast and s.w.osc.
cot °

Lg—Cathode osc. coil

V-33940rV-3283-1 L—Loop assembly

V-3289
V-3261-1

SWa, SW3, SW—Selector sw.
SWga, Su”’sn—Pu:h bution sw.

STROMBERG-CARLSON MODELS
1020, 1120. SERIES 10

Part No.
26333
26373
26331
26349
30417
26353
26351
29560
26375
26335
26365

26345
26335
26346
25347
33913
26329
149003
33885
33755
33909
24559

25150
27305
33907
33904
27081
32056
33567
33880
33882

24405
29891
27760
27782
25485
31480
25481
33894

33906
33910
37114
33845 -
33876
33878

Code and Description

Ry, Ryg—1000 ohm res.

Rg, Ryg—2.2 megohm res.

R3~—680 ohm res.

R—22,000 ohm res.

Rg, Re—10,00G ohm res.

Rz, Ry, Ryy—47,000 ohm res.

Rg—33,000 ohm res.

Rys—1 megohm vol. control

Ry—3.3 megohm res.

Ry5—1500 ohm. res.

Ryss Rit, Ris, Ryp, R:g—470,000
ohm res.

R.;—10,000 ohm res.

Ry —68,000 ohm res.

Rgy—12,000 ohm res.

Ry—15,000 ohm res.

Ry—240 ohm res.

R.s—470 ohm res.

Rgg, Reg—60,000 ohm res.

C,, C3, Cy—Aligning cond.

Ces C;—-f’:. cond. & pulley

Ce—200 pufd. cond.

Cz, Ca, Ci9, Coos Cix, Cg, C30—100
pufd. cond.

Co—.02 ufd. cond.

C10—350 pufd. cond.

Cyy—147 pufd. cond.

Cy—410 pufd. cond.

Ci—Aligning cond.

C3a—25 pufd. cond.

Cy—Aligning cond.

Ciss Cia Lyy Lyg—First i.f. trans.

Cyp Ciar Lyy, Lyp—Second i.f.

. trans.

Cq—.04 pfd. cond.

Cas, Cea—.05 ufd. cond.

Co, Cop—.005 pfd. cond.

Cg—.03 ufd. cond.

Cor—.01 ufd. cond.

Cog, Cesa—.01 pfd. cond.

C3—.002 ufd. cond.

Css Cas, é:‘, Cy:—20/15/15/40
pfd. elec. cond.

RC,—Compensator

Ly—Antenna coupling Ioo[

Li—Loop (Model 1020PL)

Ly—Loop ( Model 1120P)

Ly—"A" band ant. coil

L—S.w. ant. coil

RADIO NEWS
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lmportant

There is no myster
anteed by the Stamp 0
i is obvious.
equlpment is ob
with a substantial guarantee. i
These and thousands of other radi

able for immediate deliver

{f Governmen

y. Special cata

request.

MALLORY STANDARD
RECTIFIERS

Type 36B7 single
phase, full wave,
bridge circuit rectifier.
Magnesium-copper
sulphide type noted for
long life at high cur-
rent output. Recommended for battery chargers,
battery substitutes, or wherever a source of low
voltage D. C. is required. Special price—$4.85 each.

115 VOLT 60 CYCLE A.C.
GAS ENGINE GENERATOR

Built for Army field duty by Onan
and conservatively rated at 350
watts. Smooth, quiet
running gas engine will
self-start if used with a
12 volt storage battery.
Battery recharges auto-
matically. Carrying cart
fitted with aircraft
wheels and tires for easy
portability. Shipped
complete with carrying
cart, battery table, tools and instruction book—
only $149.50.

Message
to Radio News

i e. The
bout the excellent equipment shqw.n on this pag
= t approval. To radio me

And the prices reflect true value
o-electric components
logs of each type ©

Readers:

quality is guar
n the usefulness of each piece of
s. Moreover, Wells backs every item

n our huge stock avail-

re carried i g
g ailed upon

f equipment will be m

PANORAMIC ADAPTOR

This is the Navy version of the now-famous aid to
improved station operation. This unit was built for
continuous use and is consequently more rugged
than commercial types. Operates on 115 volts, 60
cycles. Available in two models: RBU (50 KC sweep)

and RBV (100 KC sweep). Either
model only $94.50 each.

WALKIE TALKIES

Complete portable Army units
ready to operate. Phone trans-
mitter and receiver tunable over
a continuous band from 28 to 52
me. Crystal calibrator. Complete
with tubes, battery, handset, crys-
tal and telescopic antenna. Re-
newed and tested by the Govern-
ment—only $45.00 each. Extra
batteries (80 hours)—$4.75
each. Adaptor for use with com-

mercial type batteries—
$2.50 each.

All prices F.O.B. Chicago

The following lists or catalogues now ready: Amateur Catalog
. H200A, relays, volume controls, resistors, oil condensers, mica
condensers, micro-switches, transmitting tubes, phone jacks and
plugs, Jones strips.

Watch for the Wells Display at Your Jobbers

SALES, INC.

4717 W. MADISON ST., DEPT. R-4, CHICAGO 44, ILL.

April, 1947 93
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”SPINTITES”

One of the surest ways of
sustaining assembly line speed
is to standardize on Spintite
wrenches. Made to meet the par-
ticular problems of radio and
electrical assembly and repair.
they're designed for precision
performance, volume production.
durability and ease of operation
with a minimum of skill.

Built like a screwdriver, the
Spintite shaft readily reaches
difficult assembly spots, and it is
partly hollowed to permit tight-
ening of nuts through which the
bolt protrudes.

Avdailable with either fixed
or chuck-type handle, Spintites
can be had to fit square, knurled
or hex nuts in sizes from 3/16"
to 5/8”, For the radio and electri-
cal industry’s three requisites in
tools, speed. accessibility and
quantity — specify Spintites.

T-73 SET. has 7 sizes of hex heads.
Shock-proof handles, and cold forged.
sockets assure safety and strength.
OVER 40 YEARS OF MASTER TOOLMAKING
__WALDEN

"orcesTe™

STEVENS-WALDEN, INC.

Worcestor « Massachusetts
91

33886 Ls—R.f. choke assembly

33877 . Lg—*“A”’ band osc. coil

33879 L—S.». ose. coil

33908 Lg—Wave trap

33853 Ly, Lis—Output trans.

33900 Lyg, L7, Lyg, Lyg—Power trans.

SPARTON MODELS 526, 526X, 526PS

Part No. Code and Description
" BR-12G-203 R—20,000 ohm, Y2 w. res.
BR-12N-105 Ro—1 megohm, Y3 w. res.
BR-125-101 Ry—100 ohm, V5 w. res.
BR-125-105 R,—1 megohm, VY, w. res.
BR-125-563 R;—56,000 ohm, V3 w. res..
PA-4400-3 Rg~—.5 megohm vol. control &
sw.
BR.12S5.271 R—270 ohm, V5 ». res.
CR-1258-273 Rg—27.000 ohm, 1 w. res.
DR-125-103 Ry~—10.000 ohm, 2 w. res.
BR-125-274 R1p~—270.000 ohm, V3 w. res.
BR-12N-684 R,;—680,000 ohm, VY5 w. res.
BR-125-681 Rl.,——680 ohm, V5 w. res.
PB-40402 Cia, Cyn—Variable cond.
.A—kf trimmer

C-B—Osc. trimmer

PC-40GK-503 C;—.05 ufd., 200 v. cond.
PC-40GL-104 Ci—.1 pfd.. 400 v, cond.
AB-43500-44 Coa, Coti=—First i.f. trimmer
PC-40GK.104 C:—.1 ufd., 200 v. cond.
AB-43500-55 Csa. Co—Second i.f. trimmer
MC-60G-101 Ca Cii. C1o—100 pufd.. 500 v,

cond.
PC-40GK-203 Cy—.02 ptd.. 200 ». cond.
PC-40GL-503 Cy1z—.05 pufd., 400 v. cond.
PC-40GM-103 Cy—.01 ufd.. 600 v. cond.
PA-4300-3 C1o—20/10/10 ufd., 4501450/

450 v. elec. cond.
PC-40GL-503 Cie—.05 ufd., 400 v. cond.
PC-40GK-202 C—.002 ufd., 200 v. cond.

PA-4328-1 Ce—15 pufd. cond.
TRUETONE MODEL D2624
Part No. Code and Description
B84393 Ry,—39.000 ohm, V> w. res.
B84472 R,;—4700 ohm, V5 w. res.
B85473 Ry, R;—47,000 ohm, V> w. res.
B84332 R(—3300 ohm, Y w. res.
B85104 R¢—100,000 ohm, V3 w. res.
B85225 R;—2.2 megohm, V3 w. res.

B85475 Ry—4.7 megohm, 13 w. res.
36X309 Ro—.5 megohm vol. control &
sw.
B84153 © *Ryg=—15,000 ohm, l/f w. res.
B85474 Ry y—470,000 ohm, V5 w. res.
B84333 Ry7—33,000 ohm, Y w. res.
B84823 R,,—82,000 ohm, lf w. res.
B85474 R1+—470,000 ohm, Y5 w. res.
B84181 Rys—180 ohm, V5 w. res.
B85224 Ryy=—220,000 ohm, V3 w. res.
43X214 Ry7—775 ohm, 28 w. res.
B84270 Ryg—27 ohm, V5 w, res.
C85152 Rig—1500 ohm, 1 w. res.
B66102 Cy—.001 pfd., 200 v. cond.
174152 Co, Cg—2-25 ppfd. ant. & osc.
trimmers
144148 Csa, Cap—Gang cond. & pulley
46X289 C,—475 ppfd., 180 v. cond.
174174 Cs, Co~—Part of Cy
47X463 C—47 pufd. cond.
47X466 Cs—68 pufd. cond.
174234 Cy0—250-525 ppfd., 600 ke
padder cond.
B66403 Cy, Cog—-.1 pfd., 200 v. cond.
B66403 Cya Cigy Cog—.04 pfd., 200 .
cond.
Cia20 Cry—Part of Ty,
47X446 Cipy Cr—47 ppfd. cond.
17, Cys~—Part of Ty
47X476 Cyn~—100 pufd. cond.
B66502 Coy—.005 ufd., 200 v, cond.
47X467 Co—470 pufd. cond.
B66103 Co, Cog—.01 pfd., 200 . cond.
B64253 - C.—.025 pfd., 200 v. cond.
45X 342 Cma, Cris, Coc—50/50/20
ufd., 150/150/25 v. elec.
cond.
D66204 Co—.20 pufd., 400 v. cond.
Dé66104 Cao—-.10 pfd., 400 v. cond.
941443 T,—*“D” range ant. coil
assembly
941818 To—“B"* btmd loop antenna
941444 T3;—“D” range osc. coil
assembly
941442 T+—"“B” band osc. coil
assembly
9A41793 T;—First i.f. coil assembly
941794 Tg—-Second i.f. coil assembly
51X118 T—Output trans.

~

PROJECTION TELEVISION LENSES

AMERICAN Optical Company’s work-
crs are currently engaged in the
manufacture of a complex optical sys-
tem for 1947 model projection television
receivers.

This system. comprising a spherical
mirror and correcling lens, takes the
television images from the recciver’s
cathode-ray tube and enlarges them by
mecans of the mirror. The images are
then reflected through the correcting
lens to a flat mirror which in turn re-
flects the focused picture onto the view-
ing screen. The large picture below

shows the telcvision workers engaged
in polishing spherical mirrors to the
highly precise specifications needed for
accurate, clearly defined tclevision re-
ceplion.

The worker shown in the inset is in-
specting one of the image-correcting
lenses used to eliminate aberratiouns
introduced into television images by
the enlarging, reflecting mirror. This
image-correcting power of the lens is
produced by complex wave-like curves
introduced into the lens by a special
process.

www americanradiohistorv com
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PORTABLE 2 BAND
RECEIVER

Built to rigid specifications of
armed forces. 5 tube superhet
covering std. bdcst. and 5.8-18.3
me shortwave. High sensitivity
proven by war use overseas.
Complete with longlife 9114v
pack and instruction-mainte-
nance manual. Brand new in

sealed $ 29.95

1 cartons.

PR LA

Above set also available with
built-in whip antennae for added
sensitivity ... . $34.95

G. I. PORTABLE
WINDUP
PHONOGRAPH
A high quality, sturdily buitt,
full toned windup phono origi-
nally built for armed forces as
morale phono. Special triple
spring motor plays 3 records on
1 winding. Speed adjustable
from 33-78 revs. Brand new
packed with 100 multiple play

$19.95

needles..........

R. F. TUNING UNITS

Beautiful black erackled alu-
minum cabinet with 2 variable
transmitting condensers and 2
vernier dials, 1 heavy duty ce-
ramie 4 position waler switch,
mica condensers, 2,500 working
valts an coils wound on porce-
lain ribbed forms. Available
TUSB  (1500-3000ke), » TU6B
(3000-4500ke), TU75 (4500-
6200), TUSB (6200-7700ke) and
TU10B (10000-12500ke). Please

WAVEMETER

A precision wavemeter tuning
from 150-210 me containing a
high quality resonant cavity
wavemeter, oscillator, hetero-
dyne amphﬁcr, clectm, tuning
eye, complete with 19 tubes,
110v AC power supply. Original

- $3.89 | St . $24.95
HANDIE
TALKIE
CHASSIS
An ideal unit for HEAD=
PHONE

building up receiver
ortransceiver.Comes §
completely wired
with 1—IRS, 1—
1T4, 1—185, 2—354 §
tubes and two 455ke 5
iron core 1.F. trans-
formers and anten- §

nae less receiving
. and output coil also §
crystals.

$9.95

April, 1947

Signal Corps 4000 ohm mag-
netic headphone. This double
headphone set comes com-
plete with phono plug, ecord
and leather covered head-
phone band Braud

$1.87

*Please enclose 30¢ to cover
mailing and handling.

WAR SURPLUS EQUIPMENT.

At A Fraction of Their Original

Government (ost!

SUN RADIO

OF WASH., D.

NAVY COMBINATION V.H.F
TRANSMITTER AND ANEMOMETER

The transmitter and anemrometer may be
operated as 2 separate units or may be used
tozether for eleetronic weather readings.
Transmitter operates on battery (67%4v B and
1}4v A), frequency 80 to 105 me, complete
with 2—1G4 tubes. Anemometer is beautiful
precision designed instrument enabling you to
determine wind veloeity in miles per hour, Bv
operation. These instruments Brand New and
acked complete with full in-

:)Lruction ma‘:lual‘ e $] 9.95

6v Battery..$0.60

AIRCRAFT
INTER-
com
. AMPLIFIER

Comes completety wired in alummuim cabinet
with following: 2—12A6, 2—12J5 tubes, 1
bathtub condenser, 3 can filters, 12 precigion
resistors, 4 low loss octal sockets, shielded
input and output transformers, 2shielded R.F.
chokes, 1 S.P.5.T. toggle, 28v D.C. dyna-
motor. Sun Radio furnishes the instructions
for easy conversion to Hi-Fidelity
phono or speech amplifier. ... ... . 5895

PORTABLE AMPLIFYING
MEGAPHONE

A complete voice amplifier operating off 67248
and 113 battery supply. Used by army for
firing range control. Press button and voice
projected up to £ mile. Complete with port-
able carrying case, tripod for stationary
mounting, strap for shoulder portability . ..
excellent for sporting events,

building, surveying, ete........ $59-95

NAVY
SPEAKERS

Stromberg Carlson and RCA waterproot
speakers. Brand New in original cartons.

(a) 414-ft. re-entrance trumpet with 25 watt
PM driver unit and line matching transformer,

$125 value, $32.50

(b) 25 Watt PM driver unit with line match-
ing transformer and projector mounted in
heavy duty round metal baffle. Idesl for com-
munication receivers and sound systems at

lowest price ever $ 14.95

OB, hneibinfod hodinos

BC-
WATT TRANSMITTER

Brand

8 tubes, erystal control, 10
channel pushbutton, non-
lenier modulation coil . . .
less coverplate, crystal and

power
supply

UN RADIO

OF WASHINGTON,

634 F.JA. 35

new, complete with

$21.95

.c.

938 F STREET, N.W. WASH. 4. D. C.

wwWw americanradiohistorv com

DYNAMOTOR
PE-103

Brand New dynamotor oper-
ating from 6 or 12v battery
will deliver 500 v D.C. at

HALLICRAFTER SP44
PANORAMIC

ADAPTOR

A precision- instrument by
Hallicrafter to make your
tuning and scanning exacting.

Shipped to your
bome........... 599.50
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SAVE MONEY!  SAVE TIME!
'MAKE A BEE-LINE TO

KAYLINE!

* APRIL NO-FOOLING SALE *

OSCILLOSCOPES ® 5 inch 95
1153 V. 60 Cy. BC 412, Mfg.

AUTQMATIC

IRON- TESTER

(Continued from page 46)

the audio component may be meas-
ured.

The meter is built into a sloping
panel case measuring 5 inches wide,
5% inches high, and 4% inches deep.

Modulation Meter ’

by Western Electric. Complete

i This case was formed from scrap alu-
with All Tubes.........couevnn . " -
Crating Charges vo..oeeeeneeseosanoens $8.50 minum, as the available small sloping
ter cases were too small.
e 57 5BP4 or 5BP1 e 2500 volt and ne 8
Cathode Ray 400 volt . The left hand control is a four-pole,
Tube Power supplies _ sgs P .
o Vertical & hori- 1EV soCY three-position switch wired to read
zontal positioning @ 2x2 and 574 rec- carrier, positive peaks, or negative
controls Yifiers peaks. The jack in the center permits
e Intensit trol e One 6AC7 pulse - .
° F'Le'.."s’i'..&' :::f::l am;Iiﬁer P a pair of headphones to be inserted for
S (Pdda °,°'|"'°' : U ﬁ“" 6537 ampli- aural monitoring of the signal. The
orizontal ampli- ers P . K
tude control ® 5L6 amplifiers right hand knob controls the tuning for setting thermostats. Meter calibrated to

condenser, C..

Parts are mounted where convenient
in the case, with care being taken to
have short leads in the r.f. portion of

read directly— cotton, silk, rayon, linen, wool.

Also calibrated in degrees 0° to 800° F.
Checks opens and shorts and temperatures

on most all types of. appliances —complete

U.S. SIGNAL CORPS 2 WAY TALK-
ING SYSTEM, Mfg. by W.E. Easy
to Hook Up. Good for Inter-oftice.
Living Room to Nursery. 115 V.

60 -Cy. Complete with Wire and > E g
SUD. vevreenrr i e, $34.95 the circuit. A four-prong socket is . $24.95
CONDENSER KIT of 50 Asst Ce- used for the plug-ir} coils which may AMPLIFIERS
PAMECONS «vvvvnenennnennesannnns $ 1.95 be used to cover various ranges. If the 5-Tube Guitar Amplifier with 12 speak
. . - wil peaker.
RESISTOR KIT of 100 RMA. Coded meter is to be used for modulat.lon X X .
Popular Brands ...........e..... $ 2.50 measurement only, it will be possible | g‘:‘sei 5!:’(‘1_‘:;{5“;501 l’?;ﬁ? ‘:F;_“;' Vxlumeb“l"g
, to dispense with this coil socket and J s e LS
POTENTIOMETER KIT, 10 Ass’t AB . ! ; :
Type J, 2 Watteenunnnr... B s 2.95 | | its associated coils, as the link used to | <°mPplete. S;RP:IE;'NG e “&:z
- couple to the transmitter may be et :
VARIABLE CONDENSER, 5 Gang o . . . 7
ReCeiver TYDE veverennr.. LnlE $ 2.50 tuned by means of C.. However, it is | 3-Tube Guitar Amplifier with 8" speaker.

Assembled complete.
OUR SELLING PRICE $27.50
LISTPRICE . . .. . 54.50

well to provide for changing coils to
improve the versatility of the unit.

It is desirable in wiring, to bring out
long leads for the terminals of resistor,
R., as this resistor must be adjusted
when the meter is calibrated, to allow
the printed scale to be used.

It should be noted that transformer,

TUBES ALL BRAND NEW, JAN.
5CP1, 2X2A, 2C26, 3E29/829B, 7934, T174A,
417A, 27132, 6AKS5, 6AGS5, 6Y6, 6V6, 6SNTGT,
63, 6C4, 6E5, 5U4G, 9006, and 3B26.

WE WILL MEET ANY PRICE IN THIS IS-
SUE FOR THE ABOVE (BRAND NEW)
TUBES. WE ALSO RESERVE THE RIGHT
TO LIMIT QUANTITIES ON TUBES.

SOCKETS—Amphenol Steatite Octal.

\
“% ELECTRONICS AND APPLIANCE CO.
3025-R South Flawer St-Los Angeles 7, Calif,

Each $0.12 T,, is worked backwards from its nor-
CHOKES—Pie-Wound 2.5 MH. Stand mal connections. The normal second- HMSG‘] SG“R[S HGHIN
off Ins. TYPE wovvvernennnnnn. Each .28 ary is used as the primary, and vice .
INTER-LOCK SWITCH—G.E. ........ .76 Ve}i‘slfl- ¢ E N o SUPER SERVICE AND
e meter used in this model, was a .
MICRO-SWITCH SPDT .............. .35 TTlplett model 321’ 0-1 ma. range, with EXPERIMENTER S KIT
TOGGLE SWITCHES—SPST, DPST... .25 an internal resistance of 33 ohms. The

100 Resistors, 15 and 1-watt.
50 Condensers, paper, mica and can.
10 Switches, toggle and gang.
100 ft. Spaghetti, various sizes.
12 Knobs, round and bar.
20 Fuses, assorted.
10 Tube Sockets.
10 Jacks (phone).
25 Plugs and Connectors.
12 Padder Condensers.
12 Terminal Boards with resistors.
25 Ceramic Insulators.
6 Volume Controls.
2 lbs. Hookup Wire.

scale shown in Fig. 2 may be pasted
directly over the present scale on the
meter. It will also fit several other
makes of meters of approximately the
same size.

When construction has been com-
pleted, a coil for the appropriate range
should be plugged into the socket, and
the antenna terminals connected to a
three- or four-turn link. This link
should now be loosely coupled to the
final tank of a phone transmitter, with

SIGNAL CORPS HEAD SETS......... 1.95
PAPER CONDENSER — Electrolytic
Aerovox. .1 Mfd. 1000V............ .15

000a Mfd 500 V. Half Postage Stamp
............................. .06

LARGE QUANTITIES LOWER PRICE
MOLDED MICA CONDENSERS
00075 Mfd. 5000 V. .. .8
001 Mfd. 5000 V. ...
002 Mfd. 5000 V. .
.006 Mfd. 3500 V.

OIL FILLED CONDENSERS—GE, CD Aero-
vox & Westinghouse.
5000 V.

;ﬁ,g‘ no modulation applied to the trans- 1 lb. Hardware (screws, nuts, lugs,
:%gg. mitter. With the switch, 8, in the r.f. etc.).

& Mtd. position, the condenser, C., should be 4 Binding Post strips.

2 i tuned to give an indication exactly to 2 Panel Fuse Holders.

R the “Set Car.” point on the scale. It 1 Panel light assembly.

1 Serew Driver.

1 Tube Puller.

2 Allen Wrenches.
The above 21 items 3995
plus for ..........

Extra Bonus for First 500 Orders
10-Lh. Experimenter’s Kit FREE

will probably be found necessary to at-
tach a ground to the case of the instru- |
ment to eliminate body capacity.

An oscilloscope or accurately cali- |

WE HAVE A LARGE STOCK OF MANY STILL
HARD-TO-GET ITEMS. SEND US A LIST OF
YOUR REQUIREMENTS. LARGE STOCK OF
TRANSMITTING TUBES NOW ON ITS WAY.
ALL MAIL ORDERS FILLED PROMPTLY.
PLEASE INCLUDE POSTAGE ON PARCEL
POST ORDERS. ALL OTHER ORDERS SENT
F.O.B. BALTIMORE RAILWAY EXPRESS COL-
LECT. WE HAVE A STOCK OF RELAYS, ALL
TYPES OF AMPHENOL PLUGS & CONNEC-
TORS, COAXIAL FITTINGS AND CABLE,
SEND FOR NEW LIST OF REAL BARGAINS Band L
IN WAR SURPLUS ITEMS. 80

8
KAYLINE DISTRIBUTING CO. o 4
3523. DOLFIELD AVENUE—DEPT. N4 20 3
BALTIMORE 15, MARYLAND 10 2
LIBERTY 4651

Coil specifications for the various bands
covered by the field strength meter. |

L, |
35t #22 p.e. closewound
151, #20 p.e. closewound

7t #16 p.e. closewound
41 #15 p.e.1” long |
All windings on 12" dia. forms. L,

-

Write for Circular.

AMERICAN SALES COMPANY

CABLE ADDRESS ‘'KAYDISCO'

wound at cold end.

1811 W. 47th Street, Chicago
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SPRAGUE TRADING POST

SWAP - BUY - SELL

FOR SALE—Dismantled 150-watt phone/
cw transmitter, T-40 final; 807 buffer; 616
xtal oec. modulswr endmg with 4-46!
push-pull parallel. Wi all or part in-
cluding Efo‘m supphes orris M. Rosen,
W3M 1640 Moreland Ave.. Baltimore

SWAP—-Will trade Lewis 10° metal shaper
oomplete with 14 h.p. motor, belts and pul-
eys, milling attachment, 8° 360° swivel

all steel construction, all tools, hi-
speedendmxllnmdywrun Cost_$250

used only 2 weeks, wei 200 lba. Want
mnamlmni'or other . T.
Jones, 316 Pa.

WANTED—Commnmcauon type receiver,

Chnmplon or what have you? Have

I 8. radio course, drafting set, etc. to

Y ﬂ J. Rmenberg. 1932 Daly Ave., New
‘or!

WANTED—Pom supply, 110v A.C. in-
But, 12v 12 amps. B output. R. L.
ruce, 1171 Union St., Mancheawr N. H.
SELL OR TRADE—New Hammarlund
H3 -1297 receiver, $169; Superior PB-100
timeter, $25; Solar CB-1-60 capacitor
checker, $25; Clough-Brengle signal gen-
erator, $25, also radio books, tubes and
parts. Want BC-610. K. H. Stello, W6VTC,
12026 Peoria St., Roscoe, C;

WANTED—One UTC 5-35 ﬁl'.er choke, 20
. 400 ms., and one 5-36 swinging
choke, 5/25 Hy. 400 ma. Badly needed.
Will pay cash or trade. All letters answered.
Abel Gomes, 8 Duke 8t., Ludlow, Mass.
WI?NIED—)Halhcnftem 8X-28-A m ex-
cellen ti
also Hallicrafters HT-9 or Meissner 150-B
transmitter. KOAAB, 7633 8. Union Ave.,
Chicago, Ill.

FOR SALE—Inatructograph code outfit

with built-in bnttery rated oacillator.
Bill Richardson, Bo: 1, Lawrenceburg,

Tenn.

FOR SALE—UTC VT1 izer; Kenyon

BLEQ line equaliser and Inea variable jm-
pedance 30-watt line to RF load moduls-
tion traneformer. All perfect with eompletc

FOR SALE—NC-46 receiver with match-
ing speaker, like new, $00. William P
Reid, 52 17th Ave., Columbus 1, Ohio.

SWAP OR SELL-~RME45 receiver, used
75 hrs.; 8X25, excellent shape; new Meiss-
ner slgnal sphcer and uni-signal selector.
VX101 Jr. band-switching E.C.O., ete.
Want Rider manuals, test egpt., pam ete.
All inquiries apswered, Frest Radio, 811
218t 8t., East Moline, III.

FOR SALE—Brand new UTC HA-100
matching HA class B input, matching 20-
watt class B to RF output and PA-46
choke. All for $12, P. A,
{lu&enblatt. W2AKF, B?: 905 Hobo-
ken,

FOR SALE — 7-tube crysl controlled
transceiver, 75 meters with crystals, no
batteries, j)honu or mike. Instruction book
lsn:luded oseph Adler, Box 533, Milbank,

WANTED—Used Hallicrafter S20R. Must
be in good condition and reasonable, All in-
quiries answered. P. Ross, 303 8. Capitol,
lowa City, Iowa.

WANTED—500 mil. filter choke by St.nn-
cor for BC-610. Will sell Thordarson swing-
ing choke T19C37 and smoothing choke.
T19C44, 400 ma., $13 pair. S. C. Macy,
W4KTZ, Eupedon Farm, Clarksville, Tenn.

FOR SALE OR TRADE—Hallicrafter S-41
receiver and Sherman tank transmitter.
Receiver converted to A-C operation, 55
watts output. L Barenfeld, 1 5 48th St.,
Brooklyn,

WILL TRADE—One 48.008 mgc. xtal worth

$20 for pair of 813's. Dr. J. E. Greenbaum,

glLIG 1862 North Ave., Bridgeport 4,
onn

FOR SALE—Radio ghop in small town.
Excellent territory. Shop size is 15’ x 18’
Attractive and well built. J. P. Glassel,
Cushing, Wisc.

OPPORTUNITY—Will consider starting
with partner in radio shop in or close to
Ravenna, Ohio, if you have building. ] have
small amount of capital, also ck and

instructions. $7 for the lot plus p
;’;ul Rms. 280 Wadsworth Ave., New York

SWAP OR SELL—30’ 3{" wide cable shield-
ing, Reed frequency meter 58-62 cycles, 2
pairs of low voltage Selyans, 5° scope tube,
used 800 tube, few new 6ACT7 tubes and
other items, Write for list. All inquiries
answered. Hosea Decker, Delaware, Ohio.

FOR SALE—1 KW CW 3{ KW phone all
band cabmet type tmmmtwr also low
w uddy Receiver.

ant BCGlO R44/AR R45/ARR-7 or
other receiver, Geo. J Puqunle, 601 Bash-
ford Lane, Alexandria, Va,

t now in st Includes 170
tubes, parts, work bench, desk, tools, 14
vol. Rider manuals, test eqpt. such as sig,
gen., 571 Supreme. 585 Dynameter, RCP
802 tester, 5 DeLuxe Tel 30
watt P.A. %stem. ete. Or, wdlsell the works
for cash. Write for oomplebe list. W. 8.
Crooks, c/o Cartmill’s, State Rt. 87, R.D.
2, Loudonvﬂle. Ohio.

FOR SALE—Vomax 800; 6v D.C. 115 A.C.
converter; condenser bndge. tube tester;
analysers; CA-10 sigoal tracer; 25 car radio
vol. eontrols speakers; new and used tubes:
late model multimeter; ang:lh generator.
Write for details. Triplett o, Bex 56,
Bixby, Okla.

The Sprague Trading Post
is a free advertising service
for the benefit of our radio
friends. Providing only that
it fits in with the spirit of
this service, we'll gladly run
your own ad in the first avail-
able issue of one of the six
radio magaszines in which
this feature appears. Write
CAREFULLY or print. Hold
it to 40 words or less. Con-

YOUR OWN AD RUN HERE FREE

Send your ad to Dept. RN-47, SPRAGUE PRODUCTS COMPANY,
North Adams, Mass.

(Jobbing distributing organization for products of the
Sprague Electric Co.)

fine it to radio subjects.
Make sure your meaning is
clear. No commercial adver-
tising or the offering of mer-
chandise to the highest bid-
der is acceptable. Sprague,
of ccurse, assumes no re-
sponsibility in connection
with merchandise bought or
sold through these columns
or for the resulting transac-
tions.

Type LM’s!

The Handiest Dry Electrolytic Capacitor
for Vertical Chassis Mounting

These unique Sprague Type LM Atoms with their uni-
versal mounting feature are just the thing for replacing
inverted can, spade-lug or other types of vertically-
mounted capacitors. They fit any chassis hole from %" to
%" diameter. Special clamps fasten securely to the chassis
in an instant. Separate positive and separate negative
leads can be connected together to get common positive
or negative sections. Ideal for replacing old common
positive section capacitors because section-to-section elec-
trolysis is eliminated. Available in popular capacities at
leading jobbers. Ask for them by name—Sprague

FOR SALE—Late mode! No. 315 Radio
City tube tester, takes them all, has roll
chart. New condition, little used. Al letters
answered. D. Pettiford, Box 22, Lewis
Center, Ohio.

FOR SALE—Mi lted signal

6 bands, precision laboratory built, 110v
A.C. Beat frequency generator companion
1o foregoing 0-16,000 cycles, built-in cali-
brator. $100 for both. Vieter Sive, 284
Loomis St., Little Falls, N. Y,

WANTED—Model cch, Carron signal am-
plifier; 954 Precision set and tube tester;
Rider manuals 1-14 unabridged; precision
sig. gen. £200 and Solar Exameter CF-1-60.
Cash. Have two Westinghouse Rectigon
battery chargers A-1 shape, mput 110v
A.C. 60 cy., output 8v D.C. at 2 amps.
also two Radio City Products tube and set
testers 801M and 803. Boyd Branch 1732
1et St. N.W., Washington 1, D

FOR SALE—Complete radio shop test
equipment. Plenty of new tubes, parts, ete.
Write for list. Cash or will trade for amateur
amitter and receiver, N. A. Lester, 406
Avenue A, Palestine, Texas.

SELL OR TRADE—1928 to 1942 Philco
yearbooks; 3” cathode ray tubes; many odd
radio tubes; 6v 10° P.A. speakers; Weston
687 VOM, etc. Write for list. Radio Elec-
tronice_Company, 143 North Bt., Wau-
kesha, Wisc.

SWAP OR SELL—Transmitting tubes and
condensers, all kinds of receiver tubes and
parts. Sell or trade for test eqpt., manuals,
crystals. Write for list. Johnson Radio
Service, Box 224, Greeley, Nebr.

SWAP OR SELL—Transmitter parts incl.
tubes, condensers, coil forms, meters, crys-
tals, etc. Unused Radiart and Carter 6-135v
packs, $5 ea. Also 12v packs. Want copies
QST and Radio 1941- 1947 also binders,
service manuals, ete. E. B. Carter, 814
Craig 8t., Scheneetady 7, N. Y.
WANTED —Concentric line type relay to
operate on 110v a.c. 60 cy. for antenna
change-over use. A. P. Rabito, 2835 Paris
Ave., New Orleans 19, La.

WANTED—HQ-129, 8X25 or other gocd
amateur receiver. For gale: BC-211, spare
tubes, calibration book and xtal, good con-
dmon, $50. Also BC—412 radar component,

condition, 5° 'scope without sweep,
848 f.o.b. H. G. Jackson, 412 Arbutus
Ave., Manistique, Mich.

FOR SALE—Two Stancor P6157 plate
transformers, 1500 or 1250v at 500 m.a
D.C. Also a Meissner de luxe signal shifter-
signal spotter combination, new. C. D.
Eckhoff, W2LXL, 115 Gabriel Ave., Frank-
lin Square, Long Island, N. Y.

WANTED—Radio magasines, QST, Radio
Craft, Radio News, etc. before 1942 and
the firet 0 issues of CQ. Have three 832
tubes for trade or will sell for $10. Paul L.
Weat, Box 722, Martinsburg, W. Va.

WANTED—Code practice mnchine with
types. Must be reasonable and have all
necessary parts, but need not work. A. J.
Miller, Jr., 879 38th Bt., Richmond, Calif.

FOR SALE—83 issues SBhort Wave Craft,
Short Wave & Tele\namn. Radm & Tele-
vision (same
name changes) from Nov. 1934 to Sept.
1941. Excellent eondmon All wpl an-
swered. V Cal
St., Pmsburgh 4, Pa.
SWAP OR SELL—100TH, 35TG. Modula-
tion transformer (PP 811 modulate 813).
Vibrator power supply, v input, ap TOX.
250v 100 milliamps output. Want Hi-Fi
hono amplifier, 8-15 watts output; also
1broplex Ng. W2QUJ, 405 Weaver 5t.,

FOR SALE — Hammarlund S\lper Pro
400X, purchased new in Dec. 1946, used
about 10 hours. Complete with power sup-
and cabinet speaker. Original packing.
8300 Two Walkie-Talkies complete ready
g?nte, $40 each. Floyd Johnson, Hun-
ter, N. Dak.
FOR SALE—Melehan Valiant dual pendu-
lum full automatic mechanical key, uaed
only few hours, $21—or will trade
other ham gear. Floyd Trueblood, W 3LZC
3341 17th St. N.W.; Washington 10, D. C.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

April, 1947

*Trademark Reg. U. S.

Pat. Oi.
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| NEw Y/ A SERVICEMEN'S
s

A Great Ne ar
TIMESAVER

For Radio Servicemen!
FOUR Basic Radio Service
Kits in ONE Package

COMBINATION List Price $33.35

Servi:emlerl 's
NET COST |

These 4 Popular JFD Kits have everything
needed for 259, of all radio service work.

o B25A Belt Kit. Assortment of 25 Dial @ 5C25 Dial Cable & Cord Rack.
Belts in Metal Cantainer. Includes Contains 5 Metal Spools of fast-
FREE é4-page JFD Servicemen's Man-  moving dial cables and cords.
ual, listing belts for more than 1500 ¢ BP-100-MC Plug Assortment. 100
set models. radio battery plugs, in 25 different

@ 770 Ballast Kit. Contains five JFD popular types. Sturdy Metal Contain-
Improved Aircooled AC-DC Adijust- er. Includes FREE Battery plug folder
able Ballasts. Suitable for more than with technical data and schematic
95% of a ballast tube replacements. diagrams of all plug types.

JFD "BASIC- KIT"
TR ——
For Radio Servicemen

Starting @ Repair Business
)

For Established Radio

Servicemen Who want to

Save Time and Energy

J.F.D. MANUFACTURING CO.

4109-4123 FT. HAMILTOM PARKWAY, BROOKLYM 19, N. Y.

For 3 LUCKY Radto Fans
Navy Model i‘“—'
TBW 2

RADIO

Receiving and
Transmitting Equipment
{Semi-Portable)
Made by Westinghouse

taer 1 192,

Frequency LF. 350to 1000 Kes. - % H.F. 3000 to 18100 Kcs.

Range
TYPES OF EMISSION
MCW Telegraphy (A-2)
POWER OUTPUT RATING
CW and MCW—350 to 1000 and 3000 to 18100 Kcs.—100 Watts

CW Telegraphy (A-1) Telephony (A-3)

Voice —350 to 1000 and 3000 to 18100 Kcs.— 25 Watts

This is the most wonderful buy ever offered—who ever heard of a Transmitting Set, that must

complete in every detail—nothing has Dbeen left out. Here are some of the important parts—
Intermediate freq. transmxtter, high freq. transmitter; complete antenna counterpoise; complete
antenna; aluminum 50 mast; set of tubes; set of accessories; 4% HI' gasoline generator;
gen, spare parts; mobile spare parts; 115v AC 3 HP motor generator. spare parts; 2 storage
batteries; rectifying power units; LM f{req. meter; HF receiver; MF receiver; dynamotor;
pedestal legs. There are so many parts, accessories and extras, it would take pages to list
them. All the units are sealed in aluminum watertite cases and the entire outfit comes
packed in 14 heavy fibre trunks for easy transportation. Complete governmnent book describing
every part, its functions, with charts and photographs how to operate, goes with the set.

We have only 3 units. Write—wire or call at once.

MICHAEL STAHL, Inc., 39 Vesey St., New York 7, N. Y.

have cost our government between $10,000 and $20,000 sell for this low price of $775.00. It's
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brated modulation meter 'should now
be coupled to the output of the trans-
mitter, and modulation from a sine
wave source applied to the transmit-
ter. A definite percentage of modula-
tion, as read on the scope, should be
used and the reading of the newly con-
structed unit compared by switching
the meter to read both positive and
negative peaks. If the readings agree
with the oscilloscope or calibrated
modulation meter, no further adjust-
ments are necessary. However it is
probable that there will be some dis-
crepancy between the readings. The
reading in modulation position may be
increased by increasing the value of
R., or reduced by using a resistor of
lower value. It is highly probable that
the correct value will lie in the range
of 7500 and 15,000 ohms. The value
will vary somewhat depending on the
turns ratio and leakage inductance of
the transformer used for T:. In the in-
strument described, with a replace-
ment type transformer of 3 to 1 ratio,
the value of R. was 10,000 ohms. After
every adjustment of R. it will be neces-
sary to reset the carrier reference.

It is essential that during these
tests, a steady source of audio be ap-
plied to the transmitter. Of course if
the scale is hand calibrated, adjust-
ments of R. are not necessary. How-
ever it does make the instrument much
easier to use if the reference point and
100% wmodulation point agree.

In the event no scope or calibrated
modulation meter is available for
checking, a fairly accurate calibration
may be obtained by setting the meter
switch in the r.f. position, and adjust-
ing the input to the reference point
with no modulation applied. Modula-
tion should now be applied to the
transmitter, with the meter switch
still in the r.f. position. The audio in-
put to the transmitter should be in-
creased slowly, at the same time
watching the modulation meter. When
100% modulation is reached, the meter
reading will change, indicating carrier
shift. The meter may now be switched
to either the positive or negative posi-
tion and resistor R. adjusted to make
the meter read 100%. For all practical
purposes the meter will be sufficiently
accurate if the transmitter modulation
capability is reasonably linear.

For use as a field strength meter, it
is necessary to use a coil in the input
circuit to attain sufficient sensitivity.
For tests close to the antenna or when
high power is used, it will be sufficient
to use a short rod antenna connected
to the “hot” end of the coil. For work
at a greater distance, or when lower
power is used, the use of a half-wave
doublet is desirable. The feeders from
this doublet should be connected to the
antenna terminals of the instrument.

The meter may also be calibrated
in relative db. if it is remembered that
a doubling of the reading while adjust-
ing the antenna indicates an increase
in power of four times, or 6 db. ¥For
example, if the 25 mark on the meter
is taken as zero db., the mark at 50
would indicate plus 6 db., 100 will be

(Continued on page 102)
RADIO NEWS
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FOR TWENTY-FIVE YEARS
THE STANDARD OF COIL QUALITY 4

For over a quarter century the name Meissner has stood for

the finest in electronic equipment. Founded in 1922 by the late
William O. Meissner (famous for his outstandingly successful
inventions in communications and electronics) this company has

been the source of many new developments in the radio field.

First to build a complete line of jobber coils; first to design and
build plastic IFs and to introduce Ferrous IFs, Meissner has long
led in the development of fine coil equipment for every appli-
cation. A pioneer in FM (holding the second license issued in this
country) Meissner was also the first to manufacture radio receiver
kits. The Meissner Signal Shifter is still the Number 1 require-
ment for the complete ham shack and the Meissner Analyst

has saved thousands of man-hours for servicemen everywhere.

Today Meissner’s original policy of aggressive research and
development remains unchanged. Strengthened by 25 years
of electronic manufacturing experience it is your guarantee
of product quality . .. an assurance of perfect performance

under all conditions.

CHR I

T i Fom W

e
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1947 — COMPLETE RADIO KITS

SENSATIONAL PEE WEE AC-
DC KIT Model K-PW. Size 64X
5x3% inches. Very small in size;
uses pee wee tubes 1115, 174, 1S5
and 354 and new dry disc rectl-
fier. Conventional superhet circuit
with AVC; 2 gang condenser.
Loop Ant. Receives hroadcast 550 !
to 1700 KC. This set when wired
according to our diagram will S
make a hot little personal radio. This kit is priced
complete; just as all our kits are, with tubes. cabinet
and speaker; nothing else to buy.....,.Net §11.95

5-TUBE AC RADIO KIT
superhet circuit using new
ermeability tuning unit.
0op Ant. Covers broad-
cast 550 to 1700 KC. Beau-
mul Wwalnut cabinet 1ZxT
57 A5 PM speaker.
I:venthmg complete, in -
cludes GSA7, 6SK7, 6SQ1,
6K6 and 5Y3 and diagram

Model K-5A.
Net $16.95

KIT K-7A 7 tube AC superhet 550 to 1700 KC. llas
push-pull audio stage with tone control and 6% in

alnico 5 PM speaker, Conventional eireuit with AVC.
Loop Ant. Similar in appearance to model K-5A ex-
cept has slightly larger cabinet. Everything con_uglete
inc]\ldmg dlagxalu 2nd tubes 6SA7, GSI\7 G6HG, 6SNT,
2—6G6, 5 A real value......iseais Net $19.95

NEW PLASTIC CABINET
AC-DC SUPERHET KIT.
Cabinet size Tx6%x10%".
Attractive slide rule dial.
2.gang tuning cond. Re-
ceives hroadcast 550 to 1650
KC. Hag latest Alnico 5
PM spealer; Loop antenna;
all parts, simplified dia-

gram and Kit J-15 Deal-

tubes 128A7, 128K7, lle7 50L0 and 3575 furn-
ished. +yvcon9iservue — t P-48 Net $12.95
4 TUBE (%2-90 VOLT FARM RADIO KIT. Offered
in same cabinet as the ahove Kit Model P-48. The
same high gain broadeast superhet circuit. Complete

with 4 tubes; 1R5, 1T4, 185, 384 and diagram. Less
battery pack.” Kit model ’B-48. Your Cost $10.95

DELUXE AC-DC KIT J-DS§
Beautiful walnut cabinet
and all the parts to build
a broadcast 5 tube AC-DC
radio. Superhet with slide
rule dial, 2 gang tuning
condenser and loop aerial,
Everything furnished; in-
cludes speaker and tubes
128A7, 128K7, 128Q7,
35Z5 and 50L6 and dia-
gram. Kit J-D5.

Net $14.95

OUR LEADER KIT 89 95.
2 gang cond, AC-DC 4
tube TRF_ kit 550 to 1600
KC Kit K-iR, a TRF Job
with a walnut_cabinet and
5” alnico 5 PM speaker.
All_ parts furnished; in-
cluding tubes and dlagla.m
Has direct drive dial and
a very simple standard cir-
cuit. An ideal kit for the
student or experimenter. Just 2 few hundred to sell
............... i.........Very Special at only $9.95

New 8 tube P. A.—Radio Kit PRK 8
Build this High-Fi g ===

Radio-Amplifier ! |

- — "

Standard Broad-
cast Superhet 550
to 1650 KC

® New Positive
?rlve Permeablhty -
un

® |27 Dynamic e 4* L‘*‘*“ -
Speaker

e Push-Pull GVG Qutput Stage (5 Watts

® 456 KC I. F.’

e Dual Tone Controls (Bass and Treble)

® Phono and Crystal Mike Inputs ]

& A Fine Power Amplifier and Radio Kit

® All Parts and Simple Easy-to-Follow Diagram
Furnished

Here js something new in radio. A real 15 watt

power amplifier, with bass and treble controls. Has

extra pain stage for crystal or dynamic mike. And

onmhe same chassis, a standard superhet radio re-
ceiver. We furnish all parts, knobs. escutcheon plate
:md tnbes: 6SA7, 65K7, 6SR7, 6SN7, 2-6V6,
5Y3. No Cabinet. An actual photq of "top and
boltom of completed chassis makes wiring and as-

sembly very easy.
Model PRK-8.  Your Net .....$24.95
Crystal Mike and ‘Stand” $7 95 extra

.20 WATT UTILITY AMPLIFIER KIT
Build this 20 watt utility (10 volt AC, 26 Watt power
amplifier. Ready punched aluminum chassls, size
12 x 6 x 2% inches. Has two input circuits, one mike
and one phono. Mike stage has 135 DB gain, for
crystal or dynamic mlke. 1as bass and treble’ con-
trols. Designed for use with PM speakers; has 8-16
ohm output transformer. All- parts, controls, trans-
formers and easy-to-follow diaglam furnished, in-
cluding tubes: 2- GS\I’I 615, 2-GLG
Kit Madel 20-LX. Net..........oeonvenn.. $17.95
127 @. E. 12 watt Alnico 5 M speaker, $9:50 extra,
Astatic crystal mike and desk stand, $7.95 estra.

McGEE OFFERS YOU THE BEST VALUES IN RADIO AND PHONO-KITS

Order now, immediate delivery—every kit is complete with all parts— punched chassis—made to fit cabinet and easy to follow wiring dia

LATEST IN PHONO-KITS

You can save money by assembling your own record
players. All the Kits listed below are complete; nothing
clse to buy. In 15 or 20 minutes any of these Kits
will be ready to sell to your customers.

*The model JT-5 high power push-pull 3 tube AC-DC
amplitier is furnished with all record player kits com-
plete; wired and tested and furnished with tubes and
speaker. The push-pull eircuit assures good base re-
sponse even at low volume. For servicing convenience
and connecting to pick-up, a schematic diagram is
furnished.

I(IT JI5 SINGLE REC-
OR AYER. Attractive
1eady cut walnut finished
cabinet with latest 78 RPM
phono motor and light
wexsht crystal pick-up and
*JT-5 push-pull AC-DC
amplifier and 4” alnico 5
PM speaker. This player
will surprise you in appear- = —
ance and performance.
Kit J-15 Dealers........ ».....Net $13.95 complete

KIT J.16 AUTOMATIC
RECORD PLAYER. Beau-
tiful wdlnut finished, made
to fit cabinet; latest single
automatic record
and *IT-5
power push-pull
amplifier (wired and tested)
and heavy duty 5” alnico 5
PM speaker. This kit makes
a deluxe jrome record
player. 1
Kit J-16 Dealers.............. N
KIT J-16A. Same as J-16 exc
instead of walnut. Dealers.

K IT J-18 PORTABLE
AUTOMATIC RECORD
PLAYER. Beautiful port-
able leatherette case and
latest single post auto-
natic record changer and
*JT-5 3 tubeAC-DC push-
pull amplifier (wired and
tested) aud heavy duty
6” alnico 5 I’M speaker.
We liave sold hundreds
of these to our dealers
and they keep coming
back for more. A real - = '
value. it J-18 Dealers...... Net $33.95 complete

KIT J-19 SINGLE REC-
ORD ATTACHMENT. At-|
tractive. walnut finished*
base with motor cut out,

latest 78 RPM rim drive
phono motor and lizht §
weight, high output crystal
pick-up. Iasily attached to
any radio or amplifier. [l

TS — e

SR B

$29.95 complete
ept \\m\ leatherette hase
...Net $26.95

Kit J-19 Dealers........
...Net $9.95 complete

Model 13-4 phono oscxl]ator (fits under hase)

Dealers Net

WALNUT CABINET RECORD PLAYER

Beautifully made, highly
polished walnut cabinet
with hinged lid. PYlays

” records with lid
closed. Latest rim drive
phono motor an d high

output. Astatic crystal
pick-up. High power
IT-5, push-pull 3 tube

AC-De phono amplifier
(wired and tested).
Heavy duty 4” Alnico 5
P)M Speaker. Single rec-
ord player kit.

Model WL-3......00c00unen.

.Your Cost §19.95
SMALL RADIO-PHONO KIT

After carefully designing the record plaver and cabi-
net shown ahove (Model WL-3), we decided that it
should also he offered as a radio- -pliono combination.
The cabinet is both attractive and small (12x12x8).
The radio kit part of this unit is similar, except for
the dial, to our Kit Model KP-48 shown in column 1
of this page We furnish all parts. tubes, phono mo-
tor, pick-up, etc. Easy to follow diagram.

Kit Model WL-3R. Net........ ...........829 95

3-WAY PORTABLE KIT

Build this powerful, 5-tube, 3-way portable Kkit.
erates on 110 volt AC or DC, or self contained hat-
teries. RReceives lroadeast 550 to 1650 KC. Incor-
porates a standard superhet circuit with A.V.C. and
loop. Has 5° Alnico 5 PM speaker, 2 gang con-
denser. All parts, batteries and diagram turnished,
including tubes: 11726, 1R5, 1T4, 1S5 and 384. This
kit was engineered too late to show a picture of the
attractive portable walnut cabinet, which is approx.

Op-

Tx9x4% inches. A real kit. Remember, we fur-
nish everything.
Kit Model 3-ZA. Your Net..o.o.orun... ...817.95

BATTERY RECORD PLAYER
Something new in portable S
record players. llas spring Z
wound phono-motor, Latest
type light weight ecrystal
pick-up, and ready wired
and tested push-pull 384
amplifier.  Furnished with
a heavy duty Alnico V PM
speaker. This kit can he
put together in a few min-
utes time and will make a
with

swell record player
superh tone and volume. 4

Requires no AC power, Operates on self contained
batteries. Priced complete with Dhatteries and tubes,
ready to assemble. Dealers’ Net Model AK 10.$19.95

PHONO-OSCILLATOR 2-TUBES

$3.69
HOME RECOgDER KIT :

Dealers......Net $59.95
Consists of latest General
ndustries dual speed 33 or
RPM trecord-play-back
mechanism. Beautifully
made to fit walnut -cahinet
and a complete kit of parts | -
to build a high quality re- e
cording amplifier with push-pull 6V6 outputs. All
parts, tubes, 5” PM speaker, Astatic crystal mike and
diagram furnished, This amplifier can also be used
as a 15 watt PA system. Provisions made to connect
12 PM Speaker. (12" G. E. PM Speaker and wall
baffle $ 1| extra). Net Kit J-K6 $59.95.
JI-6 in Portable Leatherette Case and 6” PM Speaker
8$5.00 extra.

G.l. RECORDER MECHANISMS

Latest 1947 General Industries recording assemblies
with 4 ohm magnetic cutters and crystal play back

arms.
Net .. .8$24.50
28.95

Model 12445—78 RPM.
Model 13700—33 and 78 RPM

Model 13810—Automanc changer wit g
78 RPM.  Net . 40.10
RADlO PHONO COMB KIT

Build this beautiful
portable combination
T 2 dio phonograph.
We furnish every-
thing, Beautiful two
tone portable case,
latest rim drive pho-
no motor, Astatic
ervstal pick-up. All
parts to build high
quality 5 tube AC-
DC radio., Tunes
broadcast 550 to
loop antenna, 6’ Alnico
Tubes 12847, 128K7, 128Q7, 50L§
Smple d.m"ram furnished. Kit Model
.. Your Cost $29.95

Kit J 'I7 PORTABLE SINGLE RECORD PLAYER
Offered in the same case as the Model RP-12 shown

TR =— l <]

1650 KC, has tone control, I

5 PM speaker.
‘Illnd 3525

ahove. Has latest 78 RPM riw drive phono motor and
light” weight crystal pick-pp and push-pull AC-DC
amphf‘er *JT-5 (wired and tested) and G Alnico

P\I speaker,
t J-1

.Dealers’ Net §19.95 complete

.tery and 3 way portable sets..............lach

NET $3.69
C lete, wired and tested. 800
to 1500 KC. 2\odel B-4. Has

audio gain stage for Drober power
output. (.omplue with tubes ready to operate..$3.69

MIKE-OSCILLATOR

800 to 1500 KC

Mike Oscillator model C-4. Not

only does the unit work as a

phono-osc., but has added gain

stage for a crystal mike. Priced

complete, wired and tested with 3

tubes and fader control.

Net $4.95. Crystal Mike........ ....8$4.90 extra

DELUXE MIKE OSCILLATOR

800 to 1500 KC Phono-Mike Oscillator. Makes any
receiver a PA system, Record Dlayer or Recording
amplifier. 3 stage high output unit with power trans-
former for AC operation only. High gain input stage
for erystal or dynamic mike. Control on panel for
fading recording to voice, simulating an actual broad-
cast station., VUsed by dealers and servicemen for
demonstrations, tests and for home entertainment.
Model DL-5 Comblete with 3 tubes, wired and tested.
Net $7.95, Crystal 3Mike..vvvveeer..$4.90 extra

DETROLA CHANGER
$14.95

Very Special. Detrola au-
tomatic changer (playy 12
or 10 12-in. ree-
New_and factory
cartoned. Dealers’ net
$14.95. Attractive walnut
made to fit base.

Nef 49

.82,
Model B-{ Phono osc, fitg
under hase...$3.69 extra

VOLUME CONTROLS

Here is a red hot iteru for the service man. Manu-
facturers’ type volume controls with 2% inch shatt.
Flenty of stock on hand. This is the type of control
that you use every day. Order a good supply.
500,000 ohm Audio taper and off-on switell.

Each 49¢
500,000 chm Audio taper and DPST switch for hat-
h 59¢

McGEE RAD'O COMPA NY, it

Send 20% Deposit — Bal. Sent C.0.D.
Catalog '|225 MtGEE ST.. KANSAS CITY, MISSOURI
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TRANSMITTER
Bc 654 RECEIVER
NET $16.95

Portable voice and CW
transmitter and receiver
for portable, mobile,
and fixed station opera-
tion T-tube super-
Leterodyne receiver with
3.5 microvolt sensitivity
on voice and 0.5 micro-
volt sensitivity on CW,

and 100 milliwatts undistorted power output.
455 I\C IF. Uses 3-—1N3GT, 1—1ATGT, 2—
3Q5G 1—1H5GT tubes. 6-tube transmitter

with antenna tuning network, Colpitts thermal
compensated oscillator, class C final with 2—

307A tubes in parallet, and crystal oscillator for
checking frequency every 200 KC. 25 watts out-
put on CW and 11.2 watts output on voice. Fre-
quency range, transmitter and receiver, 3800 to
5800 IKC. Ideal for Hams! Comes complete
with cover ; set of tubes installed, § spare tubes
and 3 spaxe pilot lights. Less power supplies.
These units are used but in good condition.
Shipping weight 50 Ibs. Net price with all tubes
and SPATeS ..........:- $16.95
NET price, less the 11 volt receiver mst but

with trans. tubes........ccovenonenn.n 12.95
MUSICAL
AMP-KIT

Build this 10 watt AC-DC

musical amplifier. De-

sngned with the new sele-
nium rectifier in a unique
voltage doubler cireuit.
Has gain stage for crystal
or dynamic mike and In-
puts for instrument or
phono pick-ups. Variable
tone control. Priced com-
plete with 12” speaker and
case as shown andd tubes 2
—>50L6, 128L7, 128J7. All
parts. Tectifiers and
punched chassis and wiring diagram furnished.

Kit Model MM-10...............ovnnnn Net §22.95
Crystal Mike and desk stand........... $7 95 extra

20-WATT
PORTABLE AMP

KIT

Build this 20 watt
portable public address
system. We furnish all
parts and an easy to
foliow diagram. At-
tractive leatherette 3
piece case {(snaps to-
gether to form one package).
speaker. Inputs for mike and phono pick-up. Tone
control. Full 150 mill power transformer. All parts,
resistors, controls and condensers and tubes furnished.
5UL. 2—6I6GA 6SCT, GSHT. 25 ft. of speaker cable in-
cluded. Amplifier Kit model XX-20 with one 12” PM

ITas 12 Alnico 5 PM

speaker .95
With two 12”7 I’M spealkers. Net. < .95
Crystal Mike and 20 ft. of cable. ELxtra... 7.95

20-WATT FLUORESCENT KIT

All parts furnished but not wired to build a 24 in.
20 fluorescent strip light. All General Electric parts.
Metal shell is white enamel (baked)
Very Special
20 watt fluorescent lamp.

""""" 6oe 33
GERMICIDAL FIXTURE

Not a kit but a compete 15 watt wall tyvpe mounting
fixture. Mletal reflector is finished in baked white
enamel. Priced complete with a General Electric 15
watt Germicidal lamp. Used not for light but for its
germn killing effect. Fight air borne mtecnom Hang
one of these above your work bench or in Kitchens,
bed rooms. etc. Offered at the very low price with
lamp dealers. Net §7.95. A $12:00 value.

SENSATIONAL 4-PRONG VIB. SCOOP

Genuine UTAH NP-42 4 prong 6 voft vibrator. This
is the reg. type and size, just like vyou use every day.
Iits Philco and many others. Very special.

Net $1.29

Output 1 volt, high imp.
000 cps.
tip to crystal.
placeable).
netic pick-up.
record top talk. Price with sapphirve needle. A §$10.00

frequency response ahove
There_is no metal from sapphire needle
Permanent sapphire tip needle (re-
Replaces any old style ecrystal or mag-
Less record scrateh and undeex;ame

450 M. €. BC-645 IS-'I'UBE I F. F.

Easily Converted to o Voice—CW—Transmitter—Receiver
MADE BY GENERAL ELECTRIC

% Factory Printed—Conversion Diagram
% New  Pictured with Cover Removed R
% With 15 Tubes. NET $15.95. Two for $31 .00

ANOTHER HOT WAR SURPLUS SCOOP
ARMY BC-645 I.F.F. UNIT. Early in the war, when radar picked up a plane, there was no
way of knowing whether it was friendly or not. That was before BC-645 was invented. BC- 645
sent out a signal that identified the plane as American. It probably saved more lives than
any other piece of electronic eguipment made. With some modifications the set can be used for
2-way communication, voice or code, on the following bands: ham band 420-450 mc., citizens radio
460-170 mc., fixed and mobile 450- 160 me., television experimental 470-500 mc. Equiptent capable
of doing the jobs of the modified set sells for hundreds and hundreds of dollars. The 15 tubes
alone are worth more than the sale price. 4-7F7, 4-TH7, 2-TE6, 2-6F6, 2- 955 and 1-We316A. It
now covers 460 to 490 mc. Each BC-645 is qhmped with a Belmont f'\ctory printed conversion
diagram, showing how to make AC power supply modulator and how to make Transmitter and Re-
ceiver changes. Most Hams and experimenters already have the few parts necessary. New BC-645
with tubes less power supply. Shipping weight 25 1bs. Extra WE316A Tubes $1.29 each. 12
VoIt DYNAINIOROT 4u e s densrn sunphenesr: ostessnepp Trapsmsssr isiypasdss T $4.95

ARMY PARTS SALVAGE SCOOP
NET $2.95. TWO FOR $5.00

Army PE-157 Vibrator type power supply, 2 volt-6 volt
type. We have found no immediate use for this as a unit,
but for salvage, it’s a dream. Chuck full of transformers,
resistors, condensers, relays, ete. One relay, which is a 10,-
000 plate type, is worth more than the sale price. Also there
is a 4” heavy duty PM speaker with a dustproof waterproof

conc and a handy dual scction selenium rectifier rated at
1Y% amps. Has a handy, usable hinged lid metal case, size
6x6x12. A red hot value priced less vibrators. Shipping

weight, 20 1bs. 2,500 to sell.

WESTERN ELECTRIC AIRCRAFT SURPLUS

ALL OF THE RECEIVERS AND TRANSMITTERS LISTED BELOW ARE IN GOOD CONDITION. THE
RECEIVERS ARE NEW, THE TRANSMITTERS ARE USED BUT GUARANTEED PERFECT., ORDER
SURPLUS WITH CONFIDENCE FROM McGEE.

AIRCRAFT RECEIVERS =

. R s . BC-457-A 4 to 5.5 MC

ese Army surp aircraft re- Tl

ceivers may he operated from a 24 e BC-458-A 5.3 to 7 MC
volt AC fllament supply and any L f

Iow power 250 volt B supply; or the 4

&}lbes c}:anged to tthe 6 volt type. o
here is plenty of room for a |®

power transformer and rectifier J[” o™ % gvfocotlgpggl":n auxlx‘nltghtopot‘l‘)gr ;gf_

Slnl)e in place of the dwmamotor |, — 455-453 series alrcraft receivers.
s, recaizarfisapory, iselecting. and ¥ Made b v Western Electric and real-
sensitive; has RF stage and BFQ. Made by Western ¥ 1

Electric and you never saw finer wiring. Offered com- Iy rugged. The oscillator will hold
plete with tubes: 12K8. 3-12SK7. 12SR7T and 1248, the frequency. even under rough op-
but less 28 volt dvnamotor. Specify the frequency erating conditions. Has 12J5 M.
you desire. We have about 1500 avallahle. and 2-1625 (807) in parallel as final . A.: or buffer

to feed into a high power rig. Built in crystal dial

calibration checker. Antenna loading inductance.

Complete conversion data to VFQ or FM oscillator is

Aircraft Transmitters

This really fits the ham’s dream.
Ideal for a 55 watt transmitter with
545 volts at 250 M.A plate supply,

BC-454-B—3 to 6 Mc superhet receiver with

all tubes. Net. 95 covered In CQ magazine: May *46 issue. Why not use
Less tubes. Net 95 this for vour VFQ? It’s a real buy. 1000 to sell: at
BC-152-B—200 to .)00 KC superhet receiver the ridiculous brice; with tubes.
with all) tubas. Netiwwjerrarwrasiss oo 5.95 BC-457-A Transmitter 4 to 55 MC Comulﬂe with
Less tubes. Net. 2.95 4600 KC crystal and tubes..
BC-455-B—G to 9 MC superhet receiver with BC-458-A Transmitter 5.3 !C Cnmnlete with
all tubes. Net..... .95 6200 IXC crystal and tubes.. .Your Cost $9.95
Less tubes. Net. 385 Spelfial Both of ahove on mouming$ 18.95
TACK reims o bemesssmpaay srs ome s .
281\‘3"5‘1;“3'20'0" (“"apg on receiver chas 1s) 5.50 27 0 'to 10 antenna current meter i :
AT o A AEIEp . loading above transmitter,......... ....Each $2 49

{Shipping \\exght of ahove rec. 8 1bs.} Transmitter shipping weight, 12 1bs.

BC-456-E Western Electric Modulator Unit

Companion unit of BC-457-A and BC-458-A. Complete with 12J5 and VRI50 and
1525. Gives necessary outpu'. to modulate ahove transmitters. We harve a few more
modulators than transmitters and are offering them at a ridiculously low price. You
can salvage many parts from thlk modulator unit. Offered complete with tubes. Very
special §2, 95 3 for $7

Dynamotor 28 volts input; 250 \olm 160 MA output contintous.
$2.95 cach; 3 for $7.95.

127 G. E. SPEAKER
srstensio(a] 4SS HAWE Y € W Net $9.50

4.-TUBE AMPLIFIER ONLY 99c
4 TUBE AMPLIFIER (2-7C5, 7F7, 7Y4). Used as
electronic suPercharger condrol. 110V, 400 cycle. Con-
tains: power trams., 7 condensers (mica and oil), 7 re-
sistors, 4 loctal sockets plus other components worth

Snaps on modulator

NAVY RBZ RECEIVER

RED HOT. We have about 200 of the navy minia-
ture portable short wave receivers left, covering 2 to
5.5 M.C.. offered complete with batteries and head
phones and canvas carrying case. We 1will also in-
clude a 5 to 13 M.C. turing unit which can be wired

7 0z. Alnico 5.
List $16.50....

] many times the pnce Blacl\ Cracl\le finish, fitted 7 ial all for only $14.88
value. Dealers” Net.........coievuiianioanes .95 in. Very special all for SO TR A
Extra sapphire needles................. $I 5% each siide-inlehassla] BXsAEEENT. Tess mll)é‘:{ 99¢c Shipping weight 7 lbs.
M G E E R A D I o c o M PA N Y Write for Send 20% Deposit — Bal. Senf C.0.D.

c 1225 McGEE ST., KANSAS CITY, MISSOURI
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Here's the handiest, most complete
radio buying guide in America. Contains
over 10,000 items of nationally known
quality. Brings to your door step the

" _world’s largest and most complete stocks
.of radio and electronic equipment. Save
:time, work and money — send for your
‘free copy.

PARTS. America’s biggest stock
of quality parts and equipment.
Everything for hams, sound.
men, engineers, servicemen, ex-
perimenters. All leading makes
at economy prices.

RADIO SETS. The new Lafay-
ette Catalog is a regular pa-
rade of all the latest 1947
models, including phono-
radios, portables, communica-
tion receivers. Latest styling—
oustanding performance—
wonderful values.

P.A. Sound systems for every
type of public address instal-
lation. Complete listing of am-
plifiers, microphones, speakers,
accessories. Many new develop-
ments listed for the first time.

ette Radlo

RADIO WIRE TELEVISION, INC.
100 Sixth Ave. « N. Y.13

110 Federal St.*Boston 10
24 Central Ave. « Newark 2,N.J.
Paste Coupon on Penny Post Card

: LAFAYETTE RADIO, Dept. RD-7 ]
1 100 Sixth Ave., New York 13, N. Y. :
1 Please send new lafayette Radio Catalog |
I ot once. 1
I I
| I
l Name. I
] l
Add
i I
]
J City. Zone State... 1
L------------------J
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plus 12 db., ete. In this manner an ac-
curate picture of antenna adjustments
in relation to actual power will be ob-
tained. Most communications receiv-
ers are calibrated so that each “S” unit
represents 6 db. When it is realized
that very often one “S” unit means the
difference between an unreadable. sig-
nal and a 100% QSO, the advantages
of a good antenna may be easily seen.

It should be pointed out that the use

of the surplus radar type crystals cur-
rently being sold is not satisfactory in
this application. These crystals are
very delicate and easily burned out in
the presence of a strong r.f. field, and

in general are rated at one milliam-.

pere maximum current. It is very easy
to exceed this value in an instrument

of this type.
B0

Spot Radio News
(Continued from page 20)

sioners, and the cross-examiners—all
had microphones within easy reach.
We kept hoping the mikes would
break down, considering the galaxy of
experts present, but they worked swell
under the watchful eye of an FCC op-
erator. . . . As long as we spent so
much time on this, we think we're en-
titled to guess the verdict. Our bet:
CBS will get a favorable decision.
Reasons: FCC's policies of encourag-
ing competition and particularly new
developments.

WE PROMISE TO DIAL to a quiet,
non-technical FM-AM program after
one last set of items on television, also
non-technical. Seems that in spite of
all the backing and filling in the color
brackets, black-and-white looks for-
ward to a big season. Delayed by the
uncertainty surrounding the FCC
hearings, it is now going strong, with
a number of attractive buys offered.
A table model can be bought for as lit-
tle as $150. General-Electric, Stewart-
Warner, Farnsworth, DuMont, RCA
and Viewtone are all in the market
with sets ranging from table models
in the $200-$300 class to combination
consoles TV-FM-AM-phonograph and
(could be) hot and cold toddy attach-
ments—ranging to more than $3000.
Larger screens — U.S. Television is
concentrating, for example, on 21%"x
16” super-duper projection sets—are
being favored. Programming is also
improving, although spot-news cover-
age is still in the dream stage unless
ample advance preparations can be
made. It took three days recently for
DuMont’s WGGT to set the stage for
a telecast from Washington Cathedral,
twe days for studying floor plans, seat-
ing arrangements, and other program
problems, a third for getting equip-
ment in shape.

CAMPAIGN ACTIVITIES in the
“Radio-in-Every-Room” 1947 drive of
the Radio Manufacturers Association
seemed destined to get going full speed
by early spring, following late-winter
approval of details as outlined by John

S. Garceau, of Ft. Wayne, Ind., chair-
man of the RMA advertising commit-
tee, to RMA’s Board of Directors.
Special emphasis will be given to the
drive at the Radio Parts Industry
Trade Show, May 13-16, at the Ste-
vens Hotel, Chicago, and at the an-
nual convention and industry confer-
ence of RMA, June 10-13, same place.
All-out advertising activities are ex-
pected to show up early in the fall,
reaching a climax during National
Radio Week.

RMA, IN CONTRAST TO MANY
ANOTHER industry, made history
early in the spring by coming out flat-
ly against a cut in income taxes, much
as it would benefit radio manufactur-
ing executives. Nailing down the
stand of the industry in a formal let-
ter to Chairman Eugene D. Millikin,
Colorado Republican, Joseph Gerl,
chairman, and A. H. Gardner, vice-
chairman of the RMA Excise Tax
Committee, spoke for the Association:
“Individually, members of our com-
mittee will profit more from an in-
come tax cut than a decrease in radio
excise taxes. But they prefer the lat-
ter because a slice in excise taxes
would permit lower prices, greater
sales and production, and more jobs
in radio plants.” The latter brought
out the public-service side of the in-
dustry’s activities: “It is a low-price,
large-production industry,” Gardner
declared. “It developed by popularizing
‘the poor man’s radio'—the small ta-
ble models which every family could
afford. It grew by creating a national
audience for radio broadcasting com-
panies. Eighty-seven per-cent of the
families in this country own radios.
In fact, the radio field may almost be
considered a quasi-public industry.”
With these things in mind, the letter
to Congressman Millikin went on to
say that RMA “cannot assure you too
strongly that the radio industry re-
gards the continuation of the 10 per-
cent manufacturers’ excise tax as a
severe handicap for the immediate fu-
ture. The present clamorous market
for radios cannot last forever. Any

- Federal tax which raises prices and

holds them at artificial levels is a
direct blow to our industry—to manu-
facturers and broadcasters alike.” . ..
Mr. Ger! is president of the Sonora
Radio & Television Corp., of Chicago, .
Mr. Gardner president of the Colonial
Radio Corp., of Buffalo. “It seems to
us,” they concluded, “that where there
is a choice of cutting income taxes or
cutting excise taxes—the choice being
dictated by budgetary considerations
—that a cut in excise taxes would be
preferable.”

SHIPBOARD RADAR is making
good. That's back of the recent an-
nouncement from FCC that five-year
licenses on a regular basis will be
issued for the operation of acceptable
radar, instead of the one-year experi-
mental permits formerly used. The
new licenses were not available as this
went to press, pending preparation of
rules and regulations, but it seemed

RADIO NEWS
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INSTRUMENTS THAT

’ Exclusive Features Make
This the Finest Roli Chart Ever
Designed for Tube-Testers « « o« o« o

® "No Backlash® feature of this Roll Chart auto-

mchcclly takes up all slack in the paper chart

b{ keeping it in constant tension, makes it

%‘p‘s ble to turn the selector wheel without

‘turning chart. Gives precision selection at all

~ fimes. Also prevents chart from fecrmq or get-
ting out of alignment.

® Gearing is such that only 6 furns of selector

wheel wili run the entire length of the 122
#. chart.

@ Easy to read. The clear Lucite window is just
wide enough to show 2 tube seﬂlngs. or both
settings on a multi-purpose tube.

® Entire unit removable by taking out four screws.
Just lift from receptacle to make new entries or
_install new chart.

® Chart ingeniously fastened to rollers, affording
easy replacement and constant alignment.

® Rigld, light-weight construction. Gear driving
mechanism incorporates heavy-duty precision
brass geors and parts.

1947

11}

ACCURATE

yson Mo
Tube

B | es‘e"

With the addition of the new Simpson “No
Backlash”* Roll Chart to the 1947 version of
our Model 305, this famous instrument becomes
beyond question the finest tube-tester on the
market in its price range. Read the description
of this new Roll Chart in the panel below.

Model 305RC provides for filament voltages from
.5 volts to and including 120 volts. It tests loctalc,
single ended tubes, bantams, midgets, miniatures, bal-
last tubes, gaseous rectifiers, acorn tubes, Christmas
tree bulbs, and all popular radio receiver tubes.

Like other Simpson tube-testers, the Model 305RC
incorporates 3-way switching which makes it possible
to test any tube regardless of its base connections or the
internal connections of its elements. This method, the
result of exhaustive research and expensive construc-
tion, protects the Model 305RC against obsolesence to
a degree not enjoyed by competitive testers. No adap-
ters or special sockets are required. In addition to hav-
ing a complete set of sockets for every tube now on the
market, this tester has a spare socket, to provide for
future tube developments.

The Model 305RC has provision for testing pilot:
lamps of various voltages as well as Christmas tree
bulbs. It tests gaseous rectifiers of the OZ4 type—also
tests ballast tubes direct in socket for burnouts and
opens. Has neon bulb of proper sensitivity for check-
ing shorts. This tube-tester is fused, and has the latest
improved circuit. It provides for line adjustment from
100 to 130 volts, with smooth vernier control.

Model 305RC is distinguished for its beautiful ex-
terior. It has a two-tone metal panel in red and black
on a satin-finished background. Sockets and controls
are symmetrically arranged for quick operation. The
large, modern, fan-shaped instrument has an excep-
tionally long scale. It has “good” and “bad” English
markings, also a percentage scale for matching and
comparing tubes. Cases, both portablet and counter
style, are made of strongly built hardwood, durably
and beautifully finished.

Size, 11”x11”x6”. Wt. 10 lbs. Shipping wt., 15 Ibs.
Dealer’s net price, portable or counter model......$59.50
For 60 cycle 115 volt current only.

For 220 volt or 60 cycle, add.........ccceeveveervereennne 7.50
Standard Model 305, with book-type speed chart 49.50

A Counter Model 305RC. Same instrument
) as portable model, but set in fine walnut
finished hardwood case, with tilted, easy-

to-use panel.

+Finished hardwood cases are standard on port-
able models. When these are not available, the
instrument is housed in attractive simulated-leather
<overed case.

SIMPSON ELECTRIC COMPANY

5200-5218 W. Kinzie Street, Chicago 44, lllinois
In C da, Bach-Simpson, Lid., London, Ont.
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MONEY
in your -

-
,”

POCKET Ag

when yé‘u carry_the handy Jensen Salesklf

Radio Servxcemen who take the ,at $2.50 each. Needles are beauti-

Jensen Phonograph Needle Sales-
kit on service calls say they would
not be without it. This handy kit,
shown-above, helps demonstrate
fine needles, sells on _sight, adds
$$$s to your income. /

Contains 3 Jensen Concert Nee-

dles retailing at $1 each, and 3
jensen Genuine Sapphire Needles

- LS

JIENSEN INDUSTRIES, Inc

P

fully packaged. Adds profit to every
call. What's more, Jensen phono-
graph needles augment your work,
assure full, clear tone of the instru-
ments you repair, make all records

sound better. -

Generous discounts to servicemen
boost yonr z;r?zcame. WRITE TODAY
for complete details. b

331 SOUTH 'i'i'EIEIIJ ST. = CHICAGOD 12, ILL.

R BONAFIDE "ALues

SHURE
CRYSTAL
MIKE

Federal

With Base & Cable

Selen! tifier Repl.
“;‘\:‘Imﬂrceﬁﬂerﬂ:fulreps aces Reg. $ 695
Sample $i.09 $18.50
Home Recorder & Playback 50
with Mike. Regular $99.95......... qg
97
Seeburg 2 Post Changer......ce0000. 525
75
Detrola Changers. . .. ........cveuus 314
Government Surplus Special 54
toot Earphone Ext.—|K26-P.L54- . ... 49¢
Permofiux Nylon Cone S] [1]

3” heavy slug Speaker..............

100 I.R.C. Resistors- Asst Snzes & Watts.$2.49
Government Surplus Phones . ......... 1.98
35Z5-50L6-125A7- I2$K7 IZSQ7

Standard Tube Kits. ............. 3.60
Astatic L-70 Pick-Up............... 2.95
Pocket Volt-Ohmmeter . ............. 14.75
2” PM Speaker ..........ciiuinnn. 1.39
Shure T-17B Push Button Carbon Mike. 2.39
6 Ft. Line Cords G Plugs.......... each 15¢

TERMS: 259 Deposit Required with Order.
Balance C.0.D. Plus Mailing Charges.

BONAFIDE

RADIOK ELECTRONICS €O,

B34 CORTLANDT ST.NEW YORK 7.N.Y,
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Doubly So Today . . .
“BE WISE...
KENYONIZE”

Years ago our customers
heartily agreed with this
“Be Wise — Kenyonize”
idea. They knew how much
time, trouble—and money
—our reliable transformers
saved them.

Today they agree—dou-
bly so! Kenyon ends all
concern over the perform-
ance of new or substitute
materials. They know with
Kenyon, quality comes first

THE MARK OF ¢

4 EXCELLENCE -

KENYON

TRANSFORMER CO., Inc.
840 BARRY ST., NEW YORK, N, Y.

—e——————— cicanradiohistorv com

certain that any ship desiring radar
equipment would be able to install it
on a permanent basis by the end of
the summer. . .. Pending international
standardization—FCC is “optimistic”
that other nations will follow our lead
—three frequency bands have been
allotted. FCC emphasized in announc-
ing them that the Commission is neu-
tral as to their comparative worth in
meeting ship radar needs. The bands
are 3000-3246 mc., 9320-9500 mec., and
5460-5650 me. Linked with these for
shipboard purposes will also be the
associated racon bands, 3246-3266 mc.,
9300-9320 mec., and 5440-5460 mc. Com-
mercial type merchant marine radar
equipment is available in the first two
bands and many experimental licenses
which have already been issued are
expected to be revised on the perma-
nent basis. Boosters of radar in the
300-3246 mc. band say they get better
visibility in all kinds of weather, while
9320-9500 equipment makers claim
theirs best for navigating through
narrow channels. The Commission
granted the third (5460-5650) band on
the chance that it will combine the
qualities of the other two. . . .

IF YOU WANT TO MAKE a pretty
good odds-on bet, here’s one worth
thinking over; the Federal govern-
ment, as represented principally by
the War Assets Administration, Army
and Navy, should be out of the elec-
tronics market permanently by fall.
A number of factors seem to point
toward this conclusion. There are a
great many war-built and war-used
devices that have no peacetime appli-
cation. A few of these are being
drained off for specialized purposes—
for instance, Sonar, the Navy’s under-
water sound-wave detection equip-
ment, may be used to map the con-
tours of the Great Lakes-and ceastal
waters by the Coast and Geodetic Sur-
vey. But many others will have to be
junked. Another factor that arose
more recently — Army and Navy,
threatened with stringent budget cuts,
are holding on to remaining war sur-
pluses and even taking back some that
they released to WAA early in the
year. Copper wiring is a notable item
in this list. In the third place, there
is a huge backlog- of potential pur-
chasers, principally veterans, waiting
to snap up anything useful that re-

“And this set incor-
porates our new
‘Lighthouse’ tubel!”

RADIO NEWS
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t? is an EL-MENCO Capacitor? The
phys1cal dimensions’are small but in terms of performance,
each capacitor is a giant. The same sterling qualities that helped
maintain vital communications for the Armed Forces under
grueling wartime conditions are in every EL-MENCO Capaci-
tor that goes into your circuit.

We who design and make EL-MENCO Capacitors are proud
of the reputation of dependability that our products have
earned. We pledge our every effort to its continuance.

THE ELECTRO MOTIVE MFG. CO., Inc. Willimantic, Conn.

o Foreign Radio and Electronic Manufacturers commu-

N - " ‘ — nicate direct with our Export
MOLDED MICA Ei ﬁ

Department at Willimantic,
wis ol

Conn. for information.

MICA TRIMMER

April, 1 7 105
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GET INTO THE TELEVISION SWING TODAY WITH ONE OF THESE

SPECIALS

COMPLETE TELEVISION SET

The greatest buy in television! A complete tele-
vision kit using a seven-inch tube which gives a
26 square inch picture. This kit has everything,
all power transformers, chokes, IF’s—RF’s, con-
densers, resistors, mounting brackets, nuts, front
panel and a complete punched chassis, plus simple
to understand schematic diagrams. This receiver
is a well engineered piece of equipment having
three stages of video IF amplification which are
slug tuned for maximum gain and efficiency. Only
five controls are on the front panel giving sim-
plicity of operation. The instructions are written

in an easy step by step system enabling accurate
construction. Alignment procedure without the
~ use of expensive test equipment is given in detail.
A specially constructed glass between the scope
tube and panel along with grill cloth are included.
Besides the above, a beautifully finished front
panel comes to you in choice of
Walnut, Blonde Maple or Mahog- s 95
any. Your Price (Less Tubes)... B
Complete with all tubes..$129.95
TELEVISION FOUNDATION KIT
The television foundation kit consists of the most essential (and expensive) parts needed in the
construction of a television receiver. Starting with the high voltage power.supply, for the scope,
right through to the antenna. The kit contains the high voltage scope transformer (for five or seven
inch tube), 2X2 filament transformer, low voltage transformer for the receiver, cathode ray filament
transformer, filter choke, 6.3 filament transformer for the 16 six volt tubes aloag with the five volt
transformer for the 5U4. The two high voltage filter condensers, blocking oscillator, transformer
all R.F.’s sound and video 1.F.’s, peaking coils, discriminator transformer. Rectifier tubes 2X2 and
5U4, the picture tube 5BP4, an all aluminum Elincor dipole antenna are also included.
Of course there is the easy-to-follow 26-page instruction book, with a large 12 by 18 schematic
diagram. The instructions include television theory, circuit functions, explains scanning, gives
preliminary voltage rneasurements, parts layout and final adjustment of the television receiver
which facilitates easy alignment without the use of elaborate test equipment. The only,
knowledge necessary to build this set is the ability to ready a simple schematic diagram.s 75
1l:/Iost radio men will have many or all of the minor parts not included in the foundation e
N T 1 L D o T ey | A T S S P
Remaining set of necessary tubes shefeXeferareve aperers D14A9S

HOT HAM SPECIALS
RCA 1 KW MODULATION TRANSFORMER

For class B operation. The primary, rated at 550 audio
watts, matches any class B tube.
Impedance Ratio

Primary to secondary Turns Ratio

No. 1 1:1 1:1

Primary to secondary

No. 2 25:1
Primary to secondary
No. 2 tap 625:1

521

anteed. . .

NOISE LIMITER

Here is a series noise limiter that is built to rugged
navy specifications, easy to install, no changes in
the receiver required. Plugs into the detector socket
of your receiver. Can be used in most any set. Uses
one 6H6 and one 6SQ7 (12 volt tubes may be used).
Housed in a 3x27§x334” steel case. Say goodbye to
ignition noise for only..$1.98 (with complete in-
structions—Iless tubes).

10 METER BEAM ANTENNAS

Elincor 400 EA—al! aluminum three element Elincor 400 RA same as 400 EA but straight
10-meter beam with folded dipole driven ele- dipole used as drivenelement....... .. $27.00
ment, fed with RG8/U, aluminum mounting Elincor 400BA—where space is limited usa
ladder, hardware and instructions are included the space-saving two element J{)-meter beam
only....... " 00 . rTEEE o TP TR - i v $20.40

Bulletin

Also in stock, complete line of S.C. Labs., and = 2ZRN
Work Shops Assoc. Antennas.

.Sara Z‘Aio

160 Oreenwich Street,
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25:1
Bu:ltc}o h:ghesr.-s.:afx_d.an.i.s-and fully guar- $ 14.95

mains on the WAA sales list. Test
equipment typifies this kind of mate-
rial. Still short in the civilian market,
largely owing to lack of supplies to
make it, it has a backlog at WAA
more than twice what can be covered
by available surpluses. All in all, if
there is anything left worth buying
in the electronics field from WAA by
the time the snow flies, Washington
experts in the field will be very much
surprised.

AIRCRAFT RADIO RULES, of spe-
cial interest to amateur fliers, were
issued recently by FCC. The Com-
mission emphasized the necessity of
all pilots with radio equipment reg-
istering or being subject to fines. Most
routine questions can be answered at
airports or field CAA offices.. For spe-
cial queries, you can write the FCC,
Washington, 25, D. C. . . . Also as an
aid to pilots interested in radio is an
equipment booklet being prepared by
the RMA under the direction of Sam-
uel P. Taylor of New York and F. C.
McMullen of the same city. Mr. Mec-
Mullen is chairman of the RMA’s avi-
ation section. RMA’s engineering de-
partment developed standards for
testing flight equipment. The booklet
is specially designed for amateur

pilots.
—30

International Short-Wave
(Continued from page 68)

The cooperative system has worked
throughout Finland for nearly 40 years
—and with marked success. In 1939
there were more than 7000 coopera-
tives with a total membership exceed-
ing 900,000 and they handled about 25
per-cent of the retail trade and ap-
proximately 40 per-cent of all the
wholesale trade.

* * *
Sunspot Predictions, 47

In a recent issue of “London Call-
ing,” official publication of the British
Broadcasting Corporation, T. W. Ben-
nington, of the BBC’s Engineering Di-
vision, stated that “during 1947, it is
likely that sunspot activity will con-
tinue its rapid increase and that the
atmospheric ionization will continue
to follow it in sympathetic progres-
sion. It is possible—indeed, probable
—that the coming maximum of solar
activity will occur in the latter half
of the year, so that by next winter the
atmospheric ionization will be at its
highest for any time in the present
sunspot cycle. The BBC will there-
fore have to make the greatest pos-
sible use of the shorter wavelengths.

“The indications are that the maxi-
mum, even if reached this year, will
be a higher one than that of 1937,
though all these points are rather un-
certain ones.”

Mr. Bennington stated that “the 11-
and 13-meter bands will thus, as far as
is possible, be made maximum use of
this year. After that, if the maximum
in sunspot activity does occur in 1947,
the activity will begin to fall, and the

RADIO NEWS
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Antenna mast of the Finnish radio at

Lahti. Programs from the s.w. transmit-
ters of this country are widely heard in
Europe and occasionally in America. Best
bet from Finland for listeriers in the U.S. is
OIX4, 15.190 reported with English news
nightly at about 7:15 p.m. to 7:25 p.m. EST.

usable wavebands begin to get longer.
But the rate of progress in this direc-
tion will be much slower than was that
towards the shorter wavebands, so we
may expect that ‘short waveband con-
ditions’ will continue until about the
middle of 1950.”"

Incidentally, for some time now the
BBC has been using the 11-meter band
(GSK, 26.100) for its African beam;
it is sometimes heard in the Eastern
United States around 8 a.m.

EIE T
Verifications

Direct from Robin Wood, program
manager, comes this comment regard-
ing verification by Radio Australia:

“A considerable number of DXers’
reports have been of a very poor qual-
ity and do not warrant verification. I
would appreciate it very much if you
would pass on to varicus clubs and
DXers generally, that a higher stand-
ard report must be submitted for
checking with our logs. The following
are examples which have been received
within recent weeks:

“‘T heard your station VLG4, 2537
metres on November 18. QSA2. De-
tails of programme—music and song.’
—From Sweden.

“‘I am collecting verification cards
from different radio stations. Will you
please be kind enough to send me your
verification cards?’—From America.

“In each case we have acknowledged
the listener’s correspondence but con-
firmation of reception has been refused
on the grounds that insufficient detail
has been included in the reports. DXers
desiring verification cards should sub-
mit approximately 15 wminutes pro-
gram and reception data. Where std-
tions are operating in parallel, sep-
arate reports covering different times
should be submitted. Many listeners
simply say they heard Radio Australia
on several wavelengths but the actual
report covers only one frequency.

“Graham D. Hutchins who is in

April, 1947

|

NOW AVAILABLE FOR IMMEDIATE SHIPMENT!
SCR-274-N COMMAND SET

This unit consists of 3 receivers, 2 transmitters, 4 dy-
namotors, 1 modulator, 2 tuning control boxes, 1 an-
tenna coupling box with RF ammeter, antenna relay
and 5000 v., 50 mmfd. W.E. vacuum condenser. Also
complete set of 29 tubes with each unit. The receivers
cover frequencies of 190-550 ke¢; 3-6 me; 6-9.1 mg;
Tubes included are: 12SK7—RF amp.; 12K8—
mixer; 12SK7—1st IF; 12SK7—2nd IF; 12SR7—
diode det. and CW osc.; 12A6 output or AF; Xmtrs
cover freq. of 3-4 mc. and 4-5.3 mc.; tubes included are 1626 master oscillator driving
2 parallel 1625's; a 1629 and a calibrating crystal also included. Each receiver has its
own dynamotor and another dynamotor powers the transmitter and modulator.

Terrific Value. Complete ready to operate................... O LI o $39.00

SCR 522 100-156 MC
RECEIVER AND TRANSMITTER

Transmitter output 8-9 watts, voice amplitude modu-
lated on any one of four xtal controlled frequencies.
Receiver is readily switched to either one of the 4
present xtal controlled channels. Tubes used: 2—
832's; 3—12A6's; 1—6G6, 2—6557's; 1—12J5GT; 1-—12C8; 1—9002; 3—9003's;

1—12AH7GT; 3—12S5G7's. Super Special. Complete with tubes............ $39.95
w—m— BC 375-E TRANSMITTER

L_:}]_Jj.:' A complete transmitter giving 75 Watts output td the

. antenna, with a freq. coverage of 200 to 12,000 KC

(except for Broadcast Band) in seven tuning units. Also

! [ included is the BC 306A antenna tuning unit with var-

iometer and switch, plus PE 73-C dynamotor including
relay switches and fuses, etc. Unit comes complete with 5 tubes, 211 oscillator, 211 RF
amplifier, 10 speech amplifiers, and 2 211 push-pull modulators. A Bargain at. . $45.00

BC-221 FREQUENCY METER

A superb frequency standard, this stable, heterodyne fraq

meter checks up to the 125th harmonic. Fundamental ranges

125-250 and 2000 to 4000 KC. Makes a wonderful VFO
accuracy that cannot be beat. .. Stability better than
005%. Comes complete with tubes, crystal and cali-
brationchart from 125 ke. to 20,000 kc. A simple matter to
meet FCC regulations on freq. measurements with this
7T, | R o O e R S N L, $39.50

' BC 348 RECEIVER

Built for continuous duty, this band switching,
six band receiver with a freq. range of 200 to
500 ke. and complete 1.500 ke. to 18,000 ke.
Has automatic noise compensator—constant
sensitivity on all bands—output at 300 or 4000
ohms—xtal filter AVC-MVC-BFO; Smooth ver-
nier tuning; 90 turns of tuning for ea. band.
Tubes include 1st RF—6K7; 2nd RF—6K7; RF
Osc.—6C5; 1st Det.—6J7; 1st IF—6K7; 2nd
F and CW Osc.—6F7; 3rd IF and 2nd Det.—
688; Aud. Out.—41. Comp.ete with built-in dynamotor for 28 v. DC. (Conversion
kit available for 110 v. operation 60 cy.—price on request.)

onversion instructions and schematics furnished with eazh vnit.. ... ... ... $45.50

Mail Your Order Today!

Our Latest Bulletin

write for

orp:

uP*“y N. Y.

New York ©.

ara Z,Aio

.~

160 C‘runwich Street,
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COLUMN

0'BUYS

Immediate Delivery

every ltem guaranteed!

= - - -3

“"Mercury” Electric
SOLDERING IRON

Best quality at bottom prices. 6 ft. (3,000
cycle) approved heater cord with rubber lu¢
AC/D: Screw ﬁp Elements Cartridge 'F
Rapid Heating Irol
No. 4 B80-watt l/z" dia. tip. Speciai, ea. $2.25
Lots of 6, ea.
No. 5 100-watit 12" dia. tip. Sp«ehl. en.
Lots of 6, ea.
No. 6 150-watt 1” dla. tip. Specinl. ea.
ts of 6, ea.

Handy Radio Shep
RATCHET SET

Compact, can be carried in
pocket in its sturdy metal con-
tainer. 4" drive tools. Set
consists of 4 single hex. 4
double hex and 8 dou-
ble square sockets,
connector, heavy duty
ratchet wrench, Spintite
nut driver with plastic
handle and Universai
driver with crosa bar.
A high Trnda set priced
amazingly low!

>
17 pe. set..cvvonnn only 55-50
2-DAY CLOCK

No. 9273
Westclox Watchman’s Clock., an
accurate and handy timing de-
vice. With siight siterations it
" can slso be used for off-on control
of many electrical apptiances, Clock
is enclosed In an all-metal case.
comes with 363 timing faces. Has
Hour hand only.

An amazing buy at only 983 eda.
APPLIANCE CORDS

for replacements on radios and lamps; 8-ft.
Id-e;ilu rNa. 18 brown rubber cord with plug.
No. 9288, lots of 10—20c ea.; lots of 50—18¢c
ea.

RUBBER-HANDLE PLUGS
Heavy duty, top quality. handie
grip plugs; fits all sppliance cords.
Fresh stock. No. 3210.
Lots of 10, 312V,c ea.—lots of 50. 11Vac ea.
—lots of 100. 10¥;c ea.

HI-POWER ELECTRIC DRILL
Heavy duty
1/4 inch ca-
pacity drill.
Light weight—mhand
balanced. Three jlw
chuck. Oil bro
bearings. Equipped with 6 feet flexible
rubber cord and plug. 900 rpm at full
load opernﬁnz at 110V, AC or DC.

No. 8202. v .$17.95

AVAILABLE NOW! WHOLESALE ONLY!

Send check or money order—
Terms net cash F.0.B. Chicagoe

Dealers! Write for
quantity discounts.

Free! NEW G&E CATALOG

Illustrated. Value-packed with
hundreds of other hard-to-get
items for Servicemen, Repair-
men & Dealers., Send for it
now! Coupon brings it fast!

No. 1308

Dept. RN-4, 400 N. Sangamon St.. Chicago 22. Iil.

I Catalog.

l Name cccessscsssssrsssssccscesssssssesenaces

1
|1memn-wmmuo&mmwmmem:
|

|

I Address ...

charge of our Correspondence Section,
and who is a DXer of longstanding,
was instrumental in the formation of
the Australian DX Club in 1932. He
was surprised to see such poor-quality
reports coming from overseas coun-
tries and has discussed this matter |
with me and also with the Postmaster-
General's Research Department. It
was decided to notify the various DX
clubs throughout the world that a
better class of reports should be sub-
mitted by members; otherwise we will
be unable to continue to issue verifi-
cation cards.”

This statement from Mr. Wood
should serve to bring about a better
understanding as to the requirements
necessary to obtain verification cards.
The requirements of Radio Australia
might be well applied by listeners in
reporting to any s.w. station.

The BBC is no longer verifying!
From Bryan Hayes, BBC local repre-
sentative in England, comes this ex-
planation: “The BBC verification plan
is now closed owing to permission be-
ing withdrawn from the BBC. 1
therefore regret I shall be unable to
verify any more reports on the BBC’s
behalf. I received notification on De-
cember 28 that they could not give me
permission to verify reports. I believe
this is due to the terrific amount of
work involved between BBC Engineer-
ing and Monitoring Divisions and the
large amount of labor involved in
keeping the logs up-to-date.”

In requesting “reception reports
from listeners, amateurs and mem-
bers of the various Shortwave Clubs,”
CBC's International Service says these
“are of great assistance to the Engi-
neering Department of the CBC Inter-
national Service, Canada. Many of
the difficulties involved in short-wave
broadcasting can be anticipated, but
on-the-spot observations of reception
conditions provide a vital check on the
theoretical predictions involved in the
maintenance of an efficient service.

“Reception reports should include
the average signal strength of our car-
rier at definite times, and should men-
tion the frequency used and the
amount of interference present. The
source of interference should also be
given whenever identification of the
offending station is possible. The
times at which our signals first begin
to provide a satisfactory service, reach
peak signal-strength and then fall be-
low a satisfactory level would provide
practical information which would as-
sist us in checking our ionosphere pre-
dictions.”

The CBC International Service sends
out an attractive verification card. It
publishes a monthly booklet, “This is
La Voix du Canada,” which is sent on |
request to listeners in any country.
Address, Canadian Broadcasting Cor-
poration, International Service, P.O.
Box 7,000, Montreal, Quebec, Canada.

HH2S, 5.945, will verify; correct ad-
dress is Societe Haitienne de Radiodif-
fusion, P. O. Box B-81, Port-au-Prince,
Haiti. (Beach)

XTPA, 11.65, Canton, China, verifies

www americanradiohistorv com

USEFUL
BARGAINS

At Greenwich Sales

SPECIAL AMPLIFIER contains a UTC Al2
input transformer, which lists for $15. 3 other
transformers, relay, pots, resistors, etc.,
housed in black crackle cabinet 6"x77x4”.
Brand new and complete with 2 tubes..$3.00

CERAMIC COIL FORM grooved for 20 turns.
Wired, inner coupler, all wiring brought to
outside terminals, O.D. 1%” x2%"”L. §
({3 580060000000000008000000000009000 $1.00

RATCHET STEPPER ASSEMBLY 28v. solenoid
activates stepper and opens contacts. Useful
for automatic operation devices., T” shaft.
Brand new ........ccociiiiiiiiienen $1.50

CAPACITY TUNED 2830 KC IF shielded can

2%”x1%”. Brand new. 3 for....... $l.00
TIME DELAY RELAY 30 second delay; 12vDC
mounted .on bakellte base 4”x5”...... $2.50

HEWLETT PACKARD V.T.V.M. #400/A used,
reconditioned. Sold in 3 grades. ALL GRADES
GUARANTEED #1—$70. #2-—$80. #3—$90

BLOCKING OSCILLATOR TRANSFORMER
3:1 ratio. 2 x1%7xIW”.......... $1.50

Selenlum Stacks made to your specificatlons.
Write for your reguirements and gquotations.

257, deposit required on all C. O. D. orders.
Prompt delivery assured.

<« Write for Bulletin NR

GREENWICH SALES CO.

59 Cortlandt St.—WHitehall 3-3052
New York City 7, N. Y.

FOR SALE

FOURTEEN, 100-FOOT

STEEL
TOWERS

Match Marked Ready
For Erection

With 1 Ton Shephard Elevators
Base 18’x18’ Top Sect. 12°x12’

SUGGESTED USES: RADIO, LOOK-
OUT, BLDG. CONSTRUCTION, etc.
Specification and details furnished
upon request. Favorably priced for
immediate delivery.

FOR IMMEDIATE DELIVERY

WIRE ROPE

80,000 Ft. %" dia. 6 x 19 monitor
exeellay preformed wire rope. In-
t Right lay.

pendent wire ter.

CALUMET

IRON & SUPPLY CO.
175 W. Chicago Ave.

East Chicago, Ind.

Chicago Phone: Regent 6020
Since 1826

o T S T e S PR
RADIO NEWS
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' MONITOR (oysliats

A Crystal Controlled Signal Generator for Universal Use
TIME SAVING

No stabilizing warm-up period
necesscry.

Frequencies required for receiv-
er alignment instantly selected.
No confused dial.

ACCURATE

All signals are crystal controlled
—Accurate to .1 of 1%.

DEPENDABLE

Always in adjustment.

No variable condensers to wear.
No coils to age.

Dependable as the ageless crys-
tal itself.

COMPACT

Occupies a minimum of bench
space.
As light and portable as aKodak

ATTENUATION
Efficient attenuator provided.
: e T Maximum output approximately
COMPLETE W : 10 volts. :
MoDEL 201 i Continuous attenuation through
o 7 two ranges.

COMPLETE COVERAGE

Twenty-three direct crystal controlled frequencies (exclusive of harmonics) as follows:

175 KC, 262 KC, 370 KC, 455 KC, 460 KC, 465 KC, 470 KC, 600 KC, 1000 KC, 1400 KC, 1700 KC, 7000 KC,
7175 KC, 7262 KC, 7370 KC, 7455 KC, 7460 KC, 7465 KC, 7470 KC, 7600 KC, 8000 KC, 8400 KC, and 8700 KC.

This group of frequencies, plus their harmonics, allows hundreds of exact crystal controlled frequencies
to be instantly selected, covering IF, broadcast, short-wave and the ultra-high frequencies.

MODULATION

Frequencies on dial and their harmonics may be modulated with a 400-cycle (crystal controlled) tone.

AC OPERATION

50-60 cycles, 110-120 volts. Mﬂnif{)f Pr{]dU[tS

Electrostatically shielded isolation power transformer. B15 FREMONT AVENLUE
. — — SOUTH PASADENA, CALIF.
PRICE SUBJECT TO CHANGE WITHOUT NOTICE
April, 1947 109
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The radio station at Lahti, Finland, OIX2. 8.500, Peri and OIX4, 15.190, are
scheduled with English news at about 7:15 a.m. and at about 7:15 p.m.
The best signal so far obtained here is the 15.190 on evening transmission.

with a white card, with large green
call letters; power is 500 watts; signed
by Director S. Lee for Canton Broad-
casting Station of the Central Govern-
ment Broadcasting Administration.
(Cushen) It is suggested that listen-
ers reporting to this station use this
complete address: Radio Station
XTPA, c/o Canton,Broadcasting Sta-
tion, Central Government Broadcast-
ing Administration, Canton, China

(Chine); mail addressed simply to
XTPA, Canton, China, has recently
been returned as “Unknown.”

Address for Polskie Radio is Stalina
31, Warsaw, Poland. Veries are signed
by W. Pawlak, Chief Foreign Liaison.
(NZDX(C)

VONH may be addressed in care of
Broadcasting Corporation of New-
foundland, Newfoundland Hotel, ‘St.
John'’s, Newfoundland, or at P. O. Box

find them in the better sets.

110

Aaaress

Name . ... eneeeneecenencecaaannen

E5372. Sends nice card. (Harts)

The Leipzig, Germany, transmitter
verifies by letter; address, ‘‘Mittel-
deutscher Sender,” Springstrasse,
Leipzig, N22, Germany. (Radio Call)

Address of the Northern Rhodesia
station is ZQP, Information Officer,
P. O. Box 209, Lusaka, Northern
Rhodesia. (Radio Australia)

Address for Radio Athens is P. O.
Box 117, Athens, Greece.

An attractive verie card has been
received from Radio Martinique.
(Znaidukas)

The Prague stations may be ad-
dressed, Cheskoslovensky Rozhlas,
Praha 12, Stalinova Tr. No. 12, Czech-
oslovakia. (Loewy)

Address of Radio Noumea is Le Chef
de Cabinet du Gouveneur, Directeur
du Service de I'Information, Noumea,
New Caledonia (Caledonie). (Riggle)

Reception reports for the Lourenco
Marques stations should be addressed
to Radio Clube de Mocambique, P. O.
Box 594, Lourenco Marques, Mozam-
bique (Portuguese East Africa).
(Laubscher)

All India Radio has been asking for
reports on reception of its new 13-me-
ter band station (21.510); address, T.
D. Chatterji, All India Radio, Kings-
way, Delhi, India. (ISWC)

* * *

Radie Club News
England—E dward J. King, 632,
Green Lanes, London, N.8, England,
has been named editor of the “Short
Wave Review,” house organ of the

FAHNESTOCK SPRING BINDING POST GRIPS THE
WIRE BY THE ACTION

No tools required to make the connection.
pressure for good electrical contact.

OF A SPRING

Grips the wire with just the right
Simply press down, insert the wire and let
go. Does not injure wire, hence connection can be made or opened as often as
desired. Available in large variety of types and sizes to fit any radio purpose
and any requirement as to position. space or method of attachment. You will

Positive contact; cannot jar loose. Brass or bronze—nonrusting.

FAHNESTOCK ELECTRIC COMPANY,

46-44 ELEVENTH STREET
LONG ISLAND CITY 1, N. Y.

Please send us at once, Descriptive Literature, Prices and Delivery Schedule on

FAHNESTOCK CLIPS

Dept. 12
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THIS EQUIPMENT HAS BEEN REMOVED FROM
SURPLUS AIRCRAFT—AND IS SOLD
AS USED .. ...

221 FREQUENCY METER

125-20.000 KC operation. Accuracy
of .01%. Furnished complete with
tubes. original crystal and calibra-
tion charts.

1 e e e .$34.85 éa.

SCR-522 100-156 Mc.
RECEIVER AND TRANSMITTER

One of the most Intesesting and usefut pleces of surplus
equipment, Designed for plane and ground station use,
this unit offers remote control of any four pre-selected
¢rystal controlled frequencies In the spectrum of 100-156
Mc. This spectrum covers facsimile, air navigation aids.
2irport control, rarlroad, police, urban telephane, as well
as the amateus band 144-148 Mc. October Radicr News
gives details for converting the SCR-522 receiver section,
BC-624.

Transeitter section, BC-625. Is voice amplitude modu-
lated and has an output of 89 watts.

PE-103 DYNAMOTOR UNIT

Brand mew. Used to power your field or mobile
transmitter  Designed lor use with the BC-654
transmitter and receiver. Input—6 v DC 21 amps..
12 V.DC 11 amps. Qutput—500 V DC 160 Ma.
Filtered output. Hi-Current relay switches and overs
10ad pratect swilches self contained i unlt Shipped

in original overseas molsture<proof container
Weight of unit 53 fbs.

Price, Brand New.............. $8.95 ea.

Tubes used and ncluded: 2—832, 3—12A6, 1-—6G6,

INTERVALOMETER

Used to release bombs at pre-deter-
mined intervais—adaptable for use
as a timing device in photography,
etc.

Price ...

....$2.75 ea.

TURBO AMPLIFIER

Used for parts—shipped complete
with the following tubes:

1947

April,

2-—65)7, 1—1215GT, 3—I125G7, 1—12C8. +—9002.
3~ 9003, 1—12AHIGT

Used, with 1ubes, less dynamotor snd fremote control.

Price $22.50 ea.

TRANSCEIVER — REC. —
TRANS. BC-620-H

Portable. low power, frequency modulated.
Range of approximately 5 miles. 2 channels,
crystal controlled operation on any two of
eighty different channels spaced 100 KC
apart — range from 20-27.9 MC battery
operated — either proper dry cells or 6 or
12 V. storage used with proper vibrator and
power supply. 36 watt maximum oulput
on 12 V. input. Complete as shown, with
tubes — less crystals.

Price ..cirecceerenee.. $49.50 €a,

Oynamotor for the above SCR-522:
...................................... $3.50 ea.

5-TUBE AIRCRAFT RECEIVER

200-400 KC operation.
Complete with tubes for 24 V. operation.
. $4.95

~

TRANSMITTING AN i
MISCELLANEOUS !
TUBES

TE 148)

wwWwW americanradiohistorv com

BC-375-E GENERAL ELECTRIC
MOPA TRANSMITTER

Ferquency range of 200-500 Ke. and 1,500-12,500 Ke.
15 covered by means of 7 plug-m tuning units furnished. By
shight modification operatlon on 10 and 20 meters is pos-
sible. Oscillator is self-excited temperature Compensated
tyoe. Power amo. is neutrallzed class “C"* using 211 tube
and is equ pped with antenna coupling clrcuit to march
practcally any antenna. Modulator is class "B using two
211 tubes. Power supply is 24 V. DC dynamotor which
furnishes 1,000 V. a1 350 M. A

Teansmitter outpul conservatively rated at
425 watrs. phone 75 watts CW. but may be pushed to
150 watts

Complete as shown with tubes, dynamotor, seven tuning
wnits, and cable copnector plugs. Removed from bombers,

R $29.75°

Price_complete ...
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GOVERNMENT
SURPLUS

We have on hand a large selection of
Radio and Electronic Equipment pur-
chased from the United States Govern-
ment, and solicit your inquiry on prac-
tically any equipment or component
parts used by the Army or Navy. Listed
below are only a few of the many items
we now have in stock.

METERS
0-1 MA DC 3” Weston Model 301 Scale
marked 0-4 KV .................. @ $4.95
0-150, MA, DC, Weston Model 506....@ 3.00
0-8 Volts AC 3” Weston Model 476...@ 3.95
0-20 FS-2MA, DC, Western Electric..@ 5.50

Pyrex Antenna Insulator # 67017,
LR (S B B0 00080 0d B0 BOGO0 00000 @ .35
Telephone Handsets TS13............ @ 3.9

Whip Antenna, 3 removable sections
to make 9 ft. Whip W/ Insulated
Mast Base Type MP-22-A construct-
ed to swivel when hit by obstruction.
Excellent for Mobile Antenna...... @ 5.50

Spark Plug Suppressors, per 100..... @ 6.50

Relay AC Struthers Dunn Type,
ADBTS. Coil will carry 2 amps,
60 cycle AC. Contacts will handle
30 amps 115V, AC. 2 pole make....@ 2.25

HS8-30 Rubber Ear Inserts Replace-

ments. Box of 20 pieces.......... @ .45
Toggle Switches, heavy duty, 20 amps

@ 250 V. DPST Panel Mount 3”

Shank Cutler Hammer # 8185....@ .45

20 x 20 — 400 V Electrolytic Plug-in
Can. Octal Base, Aerovox.......... @ .40

SEND FOR CURRENT FLYERS ON:

Meters, Transformers (Power, Plate, Audio,
Filament & Others), Transmitting, Receiving
& Cathode Ray Tubes.

equipment including: Tube testers, Volt ohm
MA Meters, Vacuum tube Volt meters, Volt
meters AC and DC. Signal Generators, os-
cilloscopes, oscillators and many other items.
Write for fiyer.

All Prices F.O.B. Baltimore

SPECIAL $25.00 OFFER

On receipt of $25.00 we will ship you freight
collect a large assortment of choice GOVERN-
MENT SURPLUS RADIO ITEMS, subject to
your inspection and approval. After inspecting
them, if you are not completely satisfled, re-
turn the shipment to us freight collect and we
will refund your $25.00. (Then your only out-
lay would have been the freight charges one
way). But we know after seeing it you won’t
return it, therefore we make this offer. You
should be able to sell enough of the items that
you do not need to pay entire cost.

Our warehouses are filled with thousands
of choice GOVERNMENT SURPLUS RADIO
ITEMS. Many of them we do not have in
sufficient quantity to advertise nationally. And
if we inventoried and cataloged them, their
cost would be greatly increased.

Therefore we make you what we consider a
highly advantageous offer. If you mention a
few items you prefer, we will try to include
them in the shipment. Also mention whether
you prefer our commercial or ham assortment.

THE ABELL DISTRIBUTING CO.

5 E. Biddie Street, Baltimore 2, Maryland

Send for Our Flyer—Name l#ems Interested In

We also have in stock many kinds of test.
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British Short-Wave League. All re-
ports for this club should be sent di-
rect to Mr. King.

United States—Bill Howe, Washing-
ton, D. C,, has given up the editorship
of the short-wave division of “Univer-
salite,” house organ of the Universal
Radio DX Club, due to other commit-
ments. He has been replaced by Lee
Neidow, Jr., 1611 Grace Street, Chi-
cago 13, Illinois, U. S. A. Our best
wishes go to Mr. Howe who did a
splendid job for URDXC, and we say
“good luck” to Mr. Neidow.

* * *

Listeners®’ Annual

Most interesting publication that
has come to my attention yet this year
is “The Shortwave Listeners’ Annual”
(1947), just published by the Amalga-
mated Short Wave Press, Ltd. 57,
Maida Vale, Paddington, London, W.9,
England.

Compiled by A. C. Gee (G2UK), C.
W. C. Overland (G2ATV), W. N.
Stevens (G3AKA) and the Monitoring
Department of “Short Wave News,”
this listener's guide book of about 80
pages is being sold through booksellers
in Britain at 2s. 6d., and may be had
direct from the publishers for 3s. 0d.,
postpaid.

Main headings are: Your Guide to
the Short Wave Spectrum; Short
Wave Reporting; Commercial W/T
Section; Amateur Codes and Abbrevia-
tions; Broadcast Station Addresses;
Identification of Short Wave Stations;
Propagation of Short Wave Radio
Waves; and Short Wave Broadcast
Station List. Miscellaneous features
include Mileage Table; DX Time Ta-
ble; Local Time Conversion; and
Wavelength/Frequency Conversion
Chart.

The Annual is the most compre-
hensive of its kind I have yet seen,
and it should prove of material as-
sistance to those who secure a copy.

The publication was made possible
through the close cooperation of mem-
bers of the International Short Wave
League, which group is associated
with “Short Wave News.”

* * *
This Month’s Schedules

Albania—ZAA, 7.852, Radio Tirana,
is reported heard afternoons to around
4:30 p.m. closedown; British corre-
spondents still list English news for
3:15 p.m., but monitors on this side
of the Atlantic say no English is now
noted.

Algeria-——Radio Algerie, 11.835, Con-
stantine, appears to close its transmis-
sions at 3:15 a.m. and 7 p.m., respec-
tively. (Beck)

Andorra—Radio Andorra, 5.980
(varying), is scheduled 7-9:30 a.m. and
2-8 p.m. now; has English session
daily, mostly music, 4-4:30 p.m.; re-
ports in this period may be sent direct
to Freemantle Overseas Radio, Ltd.,
18, Park Street, Park Lane, London,
W.1, England. (Harrison)

Angola—By airmail from Mervyn
Laubscher, South Africa, comes this
information regarding “a new Portu-
guese station on 42 meters, announc-

WwWw americanradiohistorv com

IMMEDIATE DELIVERY

et

F.O B.Los Angeles

MONITOR CRYSTALINER

Model 201

TIME SAVING: No stabilizing wurm-up pmod nacauury
Frequencies required for r
lected. No confused dial.
ACCURATE: All signals are crystal controlled—Accurate to
Jd of 1%.

ATTENUATION: Efficient attenvator provided. Maximum
output approximately 10 volts. Continvous attenuation
through two ranges.

COMPLETE COVERAGE: Twenty-three direct crystal con-
trolled frequencies from 175 to 8700 KC. Harmonics as
high as 140 MC,

MODULATION: Frequencies on dial and their harmonics
may be modulated wih a 400-cycle (crystal controlled}
tone.

AC OPERATION: 50-60 cycles, 110-120 volts. Electro-
statically shielded isolation power transformer.

Send in your name for our moiling list.

RADIO EQUIPMENT DISTRIBUTORS
312 W. Pico Bivd., Los Angeles 13, California

UNBELIEVABLE

Bargains in Gov't Radio Surplus
Satisfaction guaranteed or money back
POWER TRANSFORMERS

(Pri. of all xfmrs. 113v 60 cy unleu otherwlse in-
dicated, Please er by number.}
'1138 Jeﬂ. s:c. vDC @ 150 ma,

v
220/230/240 v ‘60 ey pri, ‘sec. 170 ‘ct’ {about
200 ma) 6.3v 5a. 6.3v 3a, 5v 3a (shelf-

a
‘l\SB'lﬁl W E, 1230 Vct 260 ml.
Sec, vDC

uam Jeff,
v 3a. 6.3v 7 I ................... 4.18
scw.,s 400 vet. .6a. 8.3v 1.8a 2.44
SCOPE TRANSFORME S
#1160 Jeff, 1700v 10 ma, 8.3v 1.2a 5v 3a. 5.44
510285 Kenyon. 2500v 15 ma. 6.3v ".6a. 2.5v

1.75
*1158 Jeﬂ 4000v, 10 ma th 2x2 rect 7.44
FILAMENT TRANSFORMERS
305P4 Stancor, 48 2 ..................
*1157 Jeff, 4v 16a. 2.5v 1.78a...........
‘11"144 Lionel. 2.5v 10a. 10.000v te:
'DIGIBI'I W.E. 6.4a ll 2.8v 2a.
121 UTC Sv 22a C

‘1317 Jeff, 9.5.9 85 ma......

vIms .
%308 9 H'lund 20 H 160 ma 330 ohms. 2.33
85638 RCA, .02 H 300 ma,.......... .50
§C344-5 General, 3 75 H 450 ma, 30 ohm 6.95
*T44931 Tho 'd H 525 ma. 3000v tel(

HT type Case ... .. cuuureoiconaeanne 13.88

CURRENT TRANSFORMERS

Weston 604. ratio 200/5, 2 V ............ 4.93
Weston G04. ratio 300/3. 2 VA............ 3.95
MODULATION TRANSFORMERS
T1tM76 Thord. CHT Multimatch, 125 Watt. 18.00

Ti4M49 Thord. 175 Watt PP TZ40 to 2830,
4500 or 6500 ol load. ...... cveeuns 12.30
* denotes hermeucnllv sealed ca
obDS °N’ END
GUN CAMERA movie tvpe w/B&L (3.5 lem.
un fil, magazlne 24" vde motor. 314x3l4x
Used, eXCeL . .. vowuorsnosannnnns 18.9%
INDU'CTANCE S‘I'AN ARD. 1 mh Gen. Rad.
06G in walnut case 6x8x314. new,
s ellw ........................... 8.95
SIGNAL GENERATOR. 7 mc  to 13 mec, 400
cle tone 113 vac 60 cycle, unused, ... .. 27.50
Jensen U-20, 25 watt, ne 20.
VARIABLE condenser, 200 mm{ Card w/shaft 1.50
mmf d‘ouble -spaced Mci;l;o -8X H'lund. {gg

15
COIL FORM ribbed porc. 51ax2 w/nand.oﬂs 1.2
TI:LBPHONE Cradle-type w/dial ext. ringer 12.95
E 02AW Cradle-type w/int, ringer wo/

: L'.r'.t'ii(e'.'[ah{lie'a' " ‘Postage '.hixidén'.'l‘
Mlnlgum order $2 Write for FRBB LXST
Terms: Net cash. 25% deposit on C.0.D.
ELECTRONIC SUPPLIES

317 E. 2nd St. Tulsa 3, Okla.

RADIO NEWS
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ing as Radio Clube de Malanje, An-
gola. The town of this name is the
railway terminus 250 miles directly
inland from Louanda. Frequency ap-
pears to be about 7.140; this is quite
possible as they are just below Beira;
schedule seems to be 1:30-3:30 p.m.,,
but I am not sure that this is a daily
schedule.”

Arabia—A letter dated December
24, received by Grady C. Ferguson,
North Carolina, from ZNR. Aden,
states: “The station was a wartime
measure mainly intended for broad-
casting authentic news to the neigh-
boring countries of Yemen, Somali-
land, and Ethiopia in Arabic, Somali,
Gujerati, Hindustani, Italian, and
French, with an aerial power of about
2 kilowatts. It was of particular value
when the countries on the west side of
the Red Sea were in enemy hands,
but the broadcasts have been discon-
tinued.”’

On the other hand, New Zealanders:

report ZNR has been heard testing to
10 a.m. on 6.765 with 5 kw., and an-
nouncing 12.110 as in parallel. (Cush-
en) It may be that ZNR intends to
resume broadcasting activities on a
regular basis sometime in the very
near future.

Australia—Radio Australia has an-
nounced that VLAY, 21.60, is now being
used to Britain between 2 and 3:15
a.m., and that VLA6, 15.20, parallels
but signs off at 3 am. VLB3 is off.
(There may be a mistake regarding
this use of VLAY since there is actually
only one VLA transmitter; while Radio
Australia has announced the use of
VLA9, the 13-meter band station is
probably VLBS8, 21.680) It is an-
nounced that the West Coast beam,
11:45 p.m.-12:45 a.m., is now carried
over VLA6, 1520, VLB3, 11.77, and
VLG7, 15.16, and to South Africa on
VLC9, 17.84; it is likely that VLAG6
(100 kw.) will shortly replace VLGT in
15.16 to avoid QRM. 'VLAS8, 11.76, is
now off in this transmission. (Balbi)
Some nights 1 have noticed that 9.615
parallels for this period, but may be
off by this time.

VLC4, 15.32, and VLG7, 15.16, are
used to New Caledonia, 2:30-3:45 a.m.;
VLGS is off. (Balbi)

Azores—From Sweden comes a re-
port of a station which Swedes list
with the call of CSX2, on about 4.850,
location is Ponta Delgada, with call of
“Emissora Regional dos Azores”;
heard around 4:50-6:30 p.m., mostly
music. (Skogsberg)

Bechuanaland—In verifying for Rex
Gillett, Australia, ZNB, 5.900, now
scheduled to 2:30 p.m. sign-off and
with English news relay from the
SABC at 12 noon, it was explained by
A. P. Brittz, station technician, that
“ZNB is primarily the control station
for numerous communication stations
up-country in the Bech. Protectorate
where there is no telephone communi-
cation or telegraph. We average two
schedules per station every day. All
traffic handled is passed through ZNB
which disposes of the stuff to the local
Post Office and other channels. Dur-

April, 1947
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THAT PLEASES YOUR CUSTOMERS

You’ll make better friends of your customers when
you equip your phonographs with General Indus-
tries Smooth Power Motors.

That’s because of fine performance from the
first instantaneous pick-up to the last note. Con-
stant speed, quietness and vibration-free operation
result in faithful, enjoyable reproduction.

These same high qualities characterize all
Smooth Power mechanisms, including recording
motors and assemblies and combination record-
changer recorders. From our complete line, you can
select fitting companions for your own fine products.

THE GEN:ERAL

INDUSTRIES co.

DEPARTMENT ME ¢ ELYRIA, OHIO
. o e
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| ing our spare time we broadcast rec-
ords only, viz. between 1 and 2 p.m.
and again between 7 and 9:30 p.m.
South African time (6-7 a.m. and 12
noon-2:30 p.m. EST), and have about
9000 records. Our input is only 200
watts and most of our country stations
run at 50 watts. Antenna here is half-

HERE’S WHY AND HOW wave delta matched impedance, feeders
. tAETES%O—Ia_rgc 4-inch square-face 600 ohms. This station is very popular
meter, microampaere. 3 3 3
e "SPEED-—push.button operated. in South Africa mainly be(:'ause we do
® FLEXIBLE—simple, yet Universal Float- not have set programs like all the
in!;; ri!amenfs feature insures against SABC stations do. In other words, we
obsolescence, .
® SIMPLICITY —roll chart carries full play anything we can lay our hands on.
ldaf; f&;‘r tube soﬁmgz No’ roamilng ?es': Listeners never know what to expect!”
 Btie o rapmETimels immo Ty pus Address is Box 106, Mafeking, Bechu-
SPECIFICATIONS anlalafn?. Mx"i Gillett says verie is nice,
DC VOLTS—I000 Ohms per volt: 0-5.25 coloriul card.
Log.zagg%ﬁ%zlsoo. -y Belgian Congo—OTM2, 9.380, Radio
-5.10-50-250- 1000. i ; :
OUTPUT VOLTe— 0.6 10-50-955-1000. Congo Belge, Leop91dv1lle, is being
OHM METER—0-200-2000-20,000 Ohms. heard around 4 p.m. in Sweden. (Aker-
0-2-20 Megohms. ren)
glon:lelﬂ?stf ‘:h!k'::' Rl GRS British Honduras—Bill Arthur,
s actrolytics checCke on nglis i - P
SUPREME 504-B TUBE scale at rated voltages of 25-50-100-200- Charleston, West Virginia, reports
250-300-450 volts, picking up ZIK-2, Belize, a recent Sun-
AND SET TESTER— Battery Test: i . day afternoon at about 1:35 p.m. cn
Check d rtable "A' "B bat: . ;
the portable lab that gives you everything. fe,-?.; u"rdy"proa;_ o 4 = 10.60 (announced); had good signal but

heavy CWQRM,; immediately follow-
ASK YOUR SUPREME ing an English newscast, signed off at

JOBBER FOR A FREE 1:48 p.m.
DEMONSTRATION s u P E M E

have replaced 9.543 with 6.035 for the
English transmission, 8:40-10:15 a.m.
EXPORT DEPT.: The American Steel Export Co., Inc. (Dilg) English news is at 8:45 am.
347 Madison Ave.,, New York 17, N, Y., U.S. A. and headline news is read about 10:10
a.m., followed by preview of next day’s
program. Official schedules received
direct from Rangoon list headline
news for 9:30 p.m. on 9.543, and news

- - at 2:30 a.m. on 6.035.

Burma—Radio Rangoon seems to

ELECTRONIC COMPONENTS Canada—On February 25, the In-
New Army-Navy Preferred SCP1 Cathode- ternational Service of the Canadian
:‘nﬁm,'}f?‘o'é%“m's'.“’fé’:m.').(.:.ﬁ'f :‘.n;:".";é.ls.‘?;s;.gg Broadcasting Corporation, Canada’s
Nothets far Abave: with tube 456; Otherwise. .. .30 nationally owned short-wave broad-

New S5CP1 smelds with bracket & grornmeu. N A A .
oS Dlated (BIb) o it 1025 casting organization, observed its sec-

.............. .. B9 i s

Newkb?::to::lcncernmltcpa:gom sockets 33c¢ each. 00 Ond bl.rthdaY- Durl_ng two years Of
Weston 2447 G- ins. DG, krad. i 0-i0"¢upii o | | operation, the Service has expanded
Westinghouse ’i‘:? d§;’°%:no& B, bitctoaiiineisr 8.3 so steadily and now provides regular pro-
Westinehouse 4 3 A O Dt Mitliamimater 3.5 grams in ten languages. In connection

Mlnlntun 1, wave selenium rect. 18v. z-1ma., N \ . .
prblis GoRnonae e with its anniversary, the Service an-
or -se nounced “it will continue to expand,

100 l't

SM 12- 18vl electr. controlled carbon plle voltaﬁid ::: bringing the Voice of Canada to ever-
SOUND RECORDING VENESa 14 6 sdg sev sa; TREL increasing numbers of listeners in

gﬂnke Soprart herm. sealed ?‘.’?r.n:‘e.r.' SMlack ;g other lands.”
and TRANSMISSION ENGINEERING | | st s oo e e 2 238 | | *U150 00 e recetved are:
Learn sound recording and trans- | | MERIEENEEEINE il v | | To Creat Brtain and Euore
mission engineering techniques of Ry &y 25 PRI QRS i s o | | 7 am. 3 p.m. Sundays; CKCX, 1519,
the professionals, as used in Motion o e e eaig, 2T, DAt 78 9 a.m.-12 noon daily, 7 a.m.-12 noon

Hi lto,'lcnw imp. headset xformer with jack & 49 Sundays; CKCS, 1532, 1205_1 30 p.m.
§ .78 daily; CHOL, 11.72, 3:15-6 p.m. daily;
2.50 and CKLO, 9.63, 4:45-6 p.m. daily.
— News is scheduled for 2:15 and 4:45

Picture, Broadcast, F-M, Television,
and Commercial Recording Studios.

A nine months practical engineer-

. 1.25
ing course, devored exclusively to Yo ounched .00 p.m. eaCh. day. ) ]
the technique of sound recording Octal ceramic ring sockets fits above 3 chas. | ., To Caribbean and Latin America—

and ©
Well eq\uppcd smdnos, profes-

20(() slgu)eeze-on term. lugs for 16

............................... 100 | | CKRA, 11.76, 6:20-7:35 p.m. daily and
ueeze.on termina 1 and cutter. (1-1b.). 2.50 6:20-9:05 p.m. Sundays; CKCS, 1532,

sional recorders and circuit : ‘l’g.ﬁ«‘:'"(‘i 1"'“‘“ sofierivg Dot for Goren 1.00 same schedule. News begins the broad-

::l:ﬂ:ra:or);;:\:x l:";s?x“lslle:w?e: i 1.79 cast (around 6:30 p.m.), following pro-
R ne st © 1.85 g

student training. A portion. of L% gram preview.

our laboratory is pictured above. Direct from our monitor in Nova

o New classes admitted the first MW i e aoo| | Scotia, Albert W. Adey, comes this

School day of Jan., Apr., July, Oct. Director G.E, ggjg;‘/g‘go ,cg&rcgfr::gg' )zggelr;;grse ;-aa- 2.00 complete schedule of CHNX; operat-

Affiliated with the Don Martin School of Radio Arts RG;3470 72 onm Coux 28’ flengths handies ing on 6.130, CHNX, Halifax, relays

Approved for Veterans An(tlenlrai;. ?s?. RF. & ‘peaking coils, kit of 10 1.00 .CHNS (960 kes.), 6:30 a.m.-11:15 p.m

Russell, 115y i60cy. ‘mnono’froigra. 'd” tarnuable. 4'9% o] e w2 §.an

Write for Lliterature * Spund Department Mﬂc %22‘ ll:”each)’: for “/’" .‘f".".k.’. o, b'u 1.00 Newscasts are scheduled for 7, 8, 9'30’

o gt ik 20%% deposit required on ‘sii C.0!D." orders. 10:55, 11:30 a.m., and 12:45, 3:15, 5,
Doowe Filae i SCHﬂﬂl U[’ HAD'D hHTS R : OHMEYER ENGINEE'_UNG LABS. 5:30, 5.55, 7:55, 11 p.m.

1655 Cherokee ® Hollywood 28, Californio Fairview Bivd. Dept. C. Hempstead, N. Y. i Canary Islands—Radio Tenerife,
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ARROW has the VALUES!

now offers the

FAMOUS COMMAND SET

ARMY SURPLUS — Principal Components of RADIO SET SCR-274-N

Includes 2 transmitters, 3 receivers, 1 modulator, 4 dynamotors, control box, etec.

Original Cost Over $600.00— now complete for ONLY

RADIO TRANSMITTERS RADIO RECEIVERS A BUY YOU

BC-457-A BC-458-A BC-454-A BC-453-A BC-455-A MODULATOR UNIT
4—53 me 53—7 mc 3—6 mc 190— 550 kc 6—9.1 mc CANNOT
Ind. cost Ind. cost Ind. cost Ind. cost Ind. cost BC-456-A $6 95
$10.95 $10.95 $6.95 $8.95 $6.95 e e : OVERLOOK!
These components are practically new and have had ferry time only . . . complete with tubes . . . original ORDER
cost over $600.00 . . . this tremendous value for only $34.95 complete . . . less than the tubes originally
cost! Individual cost of dynamotors. $1.95 each . .". Ind. cost of Remote Control Unit (BC-450-A) $2.95. AT ONCE!
COAXIAL CABLE BRAND NEW TUBES
26 Ft. of COAXIAL CABLE RGUS, 52 ohm. with sy i $7 % S
2 amphenol plugs, one at eachend............. ea 89c¢ 5X3. wiaties bivrare aie'siaie aroron o 43c 6AG5. ... ..
?§é£{7 ..................... 232 25 S S A T
ARMY AIRCRAFT RECEIVER
SPEAKERS
Model BC-946-B 57 IRV BRRAKET .. . o erere crarersronsss o1 @able $ewsls oTe 5 o iors s oretels Srotorsion oo i $1.19
4X6 A YNAMIC tny ¢ a's plenm i tram TS ATEED ire rorerorors xirors o o irorere o e o 1.65
Broadcast Band from 520 to 5x7 PM—Heavyslug. ... .. ... ... . . i it 2.15
1500 ke. Tube complement: 12" dynamic 1000 OHM FIELD. . .. . . .. ... ..ocneenttt 5.95

3—125K7, 1—12SR7, 1—
125N7, 1—12A6, & 1—12KS8.
Designed for dynamotor opera-
tion but is easily converted to
110 or 32 volt operation. Has
two I.F. stages and three gang
condenser Comes packed in
sealed carton complete with
tubes and instruction man-
ual, but less dyna-

Bacheews & o vimanaw s w5 s . 3 $2 .49

3" AUTOMATIC TIME METER
60 cycle 110 volts. This time meter consists of a cyclometer driven by a
Telechron synchronous motor. Connect to an electric circuit; it will measure

and indicate the number of hours or minutes that the circuit is in use.
motor. . ........ $1 2.95 Shpg. wt., 61 Ibs.—list $17.00. 4.95
YOUT (COBL.cuiivanime bt st 8 444 dmcire o 5t oWE T Fere o o1dTelb e wrarararsrs - L]
Dynamotor D M 32A. PLUGS
Each.......covuuvuin.. $1.95 PL55 Plugs....ocvunn. each 20c¢ PL68 Plugs...... oreTseesre)s each 20¢
JACKS
HEADPHONES JK 126 et L I eI T & /S e e e 5 8 o B e onensxs ororera shoorarerenene each' 20¢
Signal Corps, 8000 ohms 2000 ohms, CARBON MIKE
and 200 ohms, each........ $2 049 Trimm, each. ... . $‘ 079 ........................ SR SN S -3 each $1.49

VEEDER-ROOT METER and CASE

Counts number of feet of trailing wire an-
tennae; number turns when winding on coil
applicable for many uses; flexible shaft can

POWER TRANSFORMER—NAVY TYPE
159 ma: 6.3V at 6.5 amps: 5V at 3amps. ... ... . ..... ... Each $3029

SURPRISE PACKAGE
For the experimenter, radio serviceman, handy man, repairman, “ham.”

hundreds of valuable miscellaneous radio parts. be attached and connected to another device
10/ DOUNMS. .« 5 s asgurncss 72 Twg o i A o o o o orels AT TeTaTeT s 33 ‘.59 for counting without dlrect’ attachment;
ANTENNA speed 300 ft. per minute for rgel}ng out; beau-
1095 secititindt arilennarvaiimeEl tiful bakelite case, jeweled dialite, pilot light
131A. - onal anten . I $] .29 enclosed 3 position switch, counts up to
—E————— 1000 9 SC

Wholesalers, deasers, institutions, and other quantity Each ... ... '
purchasers . . . write, wire, phone for quantity prices. All shipments F.0.B. Chicago. 209} deposit required on all orders.

Dept. C

ARROW SALES,INC.

59 WEST HUBBARD STREET « CHICAGO 10, ILLINOIS
Telephone: SUPERIOR 5575

April, 1947 115
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—_— : __ |7.558, is often heard well in Sweden * - -
l | Celebes—Radio Makassar is now HIGH VOLTAGE
VA LU Es back on 9.265; is heard some mornings o
e here in West Virginia with fair to good 0"_ GONDE" SERS
ELECTRONIC MEASUREMENTS signals around 7:30-8:15 a.m.; man 2 MFD—. 5.000V 34.25
reads English news at 8 am. on Mon- "} MFD— 3.600v ....11110100 350
VOLOMETERS days, Wednesdays, Fridays. Has both 4 MFD— 600V ......coconincnns :;g
Model {01B man and woman announcers. Probably 2\;1 1;{53_‘_ 1 ?8‘33 """"""""" 326
OPEN FACE $9 (23 . 3 SO0V o eriieeiies s
4" METER NET runs to around 9:30 a.m. ) 03‘3 MFD— 2300V .......connens 3.95
" oun - Ceylon—Radio SEAC, 1512, is again | | LiLe” coupeNsERS METAL CAN (O1L)
o 208 L $17R58 | |heard with good signal to 12 noon S OUox
PORTABLE closedown: apparently 11.77 has been 1-2X1-2X.5-2X.1-.1-2 MFD 400 VDC
101AP 3" Meter . . dropped. The 15.12 frequency is also S 28;&%%“
. ...... %2150 net | |again used in the special beam to| | smy—250MA ......co.iiiiniiiiinnn. $2.95
101BP " 4" Meter Britain on Sundays, 1:30-3:30 p.m.; FOHY—100MA .oveceirinniinannnnnnns 1.76
oo $2495 net | | some U.S. DXers may have mistaken DHrLSomOhtataia -1 s
Here i nusually attractive, excep- i 7 th : HY—TOMA «eovsesnssnnsonnmanesns .
tisrlilllys l?:;v ‘:)ric:d vyolt-ohm-milliameter. this o'r.ze for tke BBC due to fine quality ;{l/: }éhokes 400MH #18 Wire..... i0c Each
Jt is a rugged, flexible instrument, com- and high level; 7.185 parallels. N e
bining features which are not available in On West Coast is also heard on 6.075 00025 MFD §500VDCW .$0.35
competitive models selling for more than . A 4 . 5 MFD 5500VDCW............. 35
mornings. (Balb) ency i bel 2 ME 00 00N Ll s
SPECIFICATIONS g The 21.470 frequency is being used 3?0 ‘;}f‘g E"'zt(??/ Cs%% ___________ '8?
. 1000 i i : 470 MFD + 209% 500V............ .
6 DC Voltage Banges (approx. i vaie, | | cccasionally for special relays; was 01 MF 460V Tobe Mouided. ... ] o
4 AC Voltage Ranges heard in January carrying the Aus- VOLUME CONTROLS
0 to 12-120-600-1200 Volts. tralia-England Test Cricket Matches, | | 150,000 Ohms Type J 2W A.B....... $0.35
8 I())ctf‘é‘:?(;l-teggzl:\?ﬁiamperes. around 2-3:30 a.m. (Radio Australia) 2[1)53)321 ?gl\li}s\)‘i’ti::oxoaggls“tzi '''' :Ii(s)
4 Resistance Ranges Radio SEAC is still requesting re- Ceramic Octal Sockets....... 120
0 _to 200-2000-200.000.20 megohms. ception reports; verifies promptly by | | Bakelite Octal Sockets ..o o-c -39
i i . eral ‘e .
SPEAKER SALE airmail card. L Min. Bakelite Sockets With Shields.. .20
4” PM ALNICO #5.. ........... §1.73 China—XGOY, 6.143, Chungking, is| | TRANSFORMERS KENYON HIGH VOLTAGE
5" PM ALNICO #5............ §1.B9 heard in Sweden closing down at 10:35 For Scope 6-3V-%I5§“;61573A§§500V-0-15A
&” PM ALNICO ﬁs ............ 5$2.89 a.m.. (Sellstrom) Reception of this fre-| | wirg #22 Hook Up............ $0.01 Foot
8” PM ALNICO #5. ............5445 quency is erratic in Eastern U.S,, but Cnble-RGSU-RG9§]-lRl((}il%U P .05 Foot
12" PM ALNICO #5 ............ §7.95 usually is readable at 7 am. when a 4‘%3;2,0(1(:;?.;, 19;' Cable uover 10 Foot
i i hm. . ooiiieen. $7.34 . : plex Cable......... .
12” Dynamic 1600 o woman reads news in English. METERS
PERMABILITY TUNING UNIT XGOA, Chungking, has been heard Many Other Items
laces Gang Cond G#)68 | | on West Coast mornings lately on old ARG ﬁ“)l?lryNPGarkCO
Replaces Clang Gond, e CHASE DISTRIB )
Oss. Coil & Ant. Coil.. ... 2 NET frequency of about 5.918; sign-off var- 1101 RAILROAD AVENUE
Loop to Match $1.05 NET ies, some days before 9 a.m., and some ASBURY PARK, N. J.
P — days has been heard relaying XGOY's = ——

PLUG-IN ELECTROLYTIC CONDENSER English news at 9 a.m. (Dilg) Here in
60-30-30 mfd 450 V.D.C.W. West Virginia, I have been hearing a

_ e —
MONTHLY
Chinese station on XGOA's 9.72 chan- u S R S

o L o P bl b SPECIAL wmreo auanniry B nel, with Chinese news at 8 a.m., and u n . n s PECIAL
6L6 PUSH PULL OUTPUT 35 WATT | |with the XGOY English news at 9 a.m.;
Completely shielded. Class ABI. Primary | |positive identification has not been IMPROVED WIRELESS AUTOMATIC
6500 Ohms-Sec. 2-4-8-15-500 Ohms. made, but I am reasonably sure this is RECORD PLAYER
F-aea7 SPECIAL umimeo auanmiry $3.89 | | XGOA. Some West Coast monitors re- : -

—_— port XGOA on 972 around 11 am.
PHONO MOTOR and PICK UP KIT Swedes list the 5.917 frequency as used,

SPECIAL

ﬂ*ar ; 7-11 a.m. .

gvpagenln, 14147 § XGOW, 6.051, Hankow, is heard in
Mk Sweden, 9-9:45 a.m. (Sonnegard)
XTPA, 11.65, Canton, is using only

500 watts according to a verification

Complete Ry ; . ;
p‘ s _‘_h . received in New Zealand. (Cushen) Is
Crystal pick-up—Top quality constant heard well some mornings here in
speed motor. the Eastern U.S., mostly in Chinese, TS o S LooL PROOE
=TT but does relay XGOY'’s English news ;
5 12 TWELVE TONE ARM
ELECTROLYTIC CONDENSERS (Continued on page 156) INCH RECORDS WILL NOT GET
ETCHED—FOIL—CARDBOARD EN- AT ONE SETTING OUT OF GEAR
CASED—METAL ENCASED .

. Plays through any number of radios in the
8450 ....... 38c 8-8450 ... &Bc COMMUNICATIONS house simultaneously without wires or con-
16-450 56c 20-20-150 45 SQUADR()N nections. Aluminum tone arm with feather-
""" 40c  40-40-150 71 weight crystal cartridge. Attractive leather-
30-150 .......40c -40- | < BRIG. Gen. Frank Allen, Command- ette covered base. Lightweight. $21 92

40-150 ...... 42¢ 50-30-150 ... .. 75e ing General of the 56th Fighter| | 63-000..........cocconennene. Net ]
X“e a.:onxﬂete sto§k Pt hn,lr,ld of Snlrizge. Wing, Illinois Air National Guard, an-| |-SE LF-CONTPArl‘ N EDGAUJSMA;’IC REC g RD
rite, Aerovox, , Turner, LLR.C,, g HAN ONOGRAPH. ,
S:‘l‘l:-z' :nd nthen sationally Jiown, panks poumness 'that e aulhonze.d gut wl(t;lfr:xelf-contained 5 Psdalsn:ea‘:(ser? X‘l':-

and equipment. Dealers and Servicemen to organize the 106th AAF Communi-| | pliger Unit, Tone & Volume Controly

supplied. cations Squadron. Former World War $§9 95

Send 25% deposit with order—balance II officers and enlisted men are eligible 63-050.. .. c00iinerreiraaannnn Net []

Express Collect. Orders under $5.00 send 0 O
check or money order plus postage. for membership and may be appointed Write for FREE 1941 Parts Guide

in the National Guard at their wartime
ranks. I | 2=
l ['] "HH“ HHI]I'] I" [: Any male citizen between the ages of V. o —.—S?R. S.
.

18 _an_d 35 may also applysfor :inembe_r-
e et the Chicago aven. For fur- U. S. RADIO SUPPLY

69 CORTLAHDT ST_ ther information write the Command- 5116 HARPER AVENUE

ing General, 56th Fighter Wing, 5400
NEW YORK 7 N.Y West 63rd Street, Chicago, Illinois or CHICAGO 15, ILLINOIS
' gl | phone Portsmouth 9262. —Bo- DEPT. NE-4

e ]
RADIO NEWS
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New Printing, 2nd Edition Now Ready!

“REFERENCE DATA for RADIO ENGINEERS”

“Indispensable to radio engineers and technicians.”—bpR. LEE
DE FOREST. “An excellent reference book for radio engineers, in-
corporating the data most commonly used in design, construction,
and operation.”—GEORGE ADAIR, CHIEF ENGINEER, F. C. C.
“Certain to meet with universal acclaim from all technical
people.””—F. L. ANKENBRANDI, BRIG. GEN., U. S. ARMY. "It
will be a very handy and valuable aid to the radio engineer.”—
EDWIN H. ARMSTRONG, PROFESSOR, DEPARTMENT OF ELECTRI-
CAL ENGINEERING, COLUMBIA UNIVERSITY. 4 ‘must’ for any-
body in the communications industry.” —bDR. ALLEN B. DU MONT,
PRESIDENT, ALLEN B. DU MONT LABORATORIES, INC. ““Should
be in the library of every radio engineer.” —W. L. EVERITT, HEAD,
DEPARTMENT ELECTRICAL ENGINEERING, UNIVERSITY OF ILLI-
Nois. “Helpful addition to library of active radio engineer.” —
DR. ALFRED N. GOLDSMITH, FELLOW, I.R.E. ““Non-theoretical,
material which a practicing radio engineer needs on top of his
desk continually”—KEITH HENNEY, EDITOR, ELECTRONICS.
“Represents a valuable addition to available reference works . . .
useful and frequently wanted information.”—DR. FREDERICK s.
HOWES, PROFESSOR, MCGILL UNIVERSITY, MONTREAL. "Covers
complete field of radio engineering:”—ton C. RIVES, BRIG. CEN.,
U. 8. ARMY. “A most valuable collection of useful information,
presented clearly and in useable form.” —FREDERICK E. TERMAN,
DEAN, SCHOOL OF ENGINEERING, STANFORD UNIVERSITY.

Enlarged from a First Edition of 200 pages to a Second Edi-
tion of 336 pages, with over 400 charts and diagrams, it makes
available quickly the answers to problems that normally arise
in practical radio work. In addition to 50,000 of the First
Edition sold, the 1st Printing of the Second Edition of 25,000
‘is already exhausted. This Second Edition with its wealth of
‘new material has evoked most favorable comments from prac-
ticing radio engineers, educators, and.communication experts.

PRICE $2 {In lots of 12 or more, $I.6Q each)
PLEASE FILL IN COUPON »

Federal Telephone and Raa’ig_h_(’orp'omlion

ﬁsl;
S—

Publication Department, 67 Broad Street, New York 4, N. Y.

April, 1947

PARTIAL OUTLINE OF CONTENTS

General Information. Conversion Fac-
tors, Greek Alphabet, Electromotive
Force—Series of the Elements, Position
of Metals in the Galvanic Series, Rela-
tive Humidity. Weather Data, Power
Supplies in Foreign Countries, World
Time Chart, Radio Frequency Charts,
Frequency Band Widths Occupied by
Emissions, Tolerances for the Intensity
of Harmonics of Fixed, Land, and Broad-

. casting Stations, Classifications of Emis.

sions, Decibels.

Engineering and Material Data. Wire
Tables, Insulating Materials, Plastics,
Trade Names, Wind Velocities and Pres-.
sure, Temperature Chart of Heated Met-
als, Physical Constants of Various Alloys
and Metals, Thermocouples, Melting
Points of Solder. Spark Gap Voliages,
Head of Water in Feet, Approximate
Discharge Rate, Materials and Finishes
for Tropical, Marine Use, Torque and
Horsepower.

Audio and Radio Design. Resistor and
Capacitor — color codes, Inductance of
Single-Layer Solenoids, Magnet Wire
Data, Reactance Charts, Impedance For-
mulas. Skin Effect, Network Theorems,
Circuits, Attenuators, Filters.
Rectifiers and Filters. Typical Rectifier
Circuit Data, Rectifier Filter Design.
Iron-Core Transformers and Reactors.
Major Types, Temperature, Humidity,
Pressure Effects. Ceneral Limitations,
Design of Power-Supply Transformers.
Vacuum Tubes. Formulas. Performance
Limitations, Electrode Dissipation Data,
Filament Characteristics, Ultra-High-

_Frequency Tubes, Cathode-Ray Tubes,

Preferred Radio Electron Tubes.

Vacuum Tube Amplifiers. Craphical De-
sign Methods. Classification of Amplifier
Circuits, Cathode Follower Data, Resist-

ance-Coupled Audio Amplifier Design.
Negative Feedback, Distortion.

Room Acoustics. Good Room Acoustics,
Optimum Reverberation Time, Compu-
tation of Reverberation Time, Electricat
Power Levels Required for Public Ad-
dress Requirements.

Wire Transmission. Telephane Trans-
mission Line Data, Frequency Alloca-

tion Charts, Noise Measurement — Wire-

Telephony, Telegraph Data.

Radio -Frequency Transmission Lines.
Attenuation Due to Mismateh on Trana-
mission Lines, Impedance Matching with
Shorted Stub. Open Stub, and Coupled
Sections, Army-Navy List of R-F Cables,
Attenuation of Standard R-F Cables, Re-
sistance of Transmission Lines at Ultra-
High Frequencies.

Wave Guides and Resonators. Propaga-
tion of Electromagnetic Waves in Hollow
Wave Gnides, Rectangular Wave Guides,
Circular Wave Guides. Electromagnetic
Horns, Resonant Cavities.

Radio Propagation and Noise. Propa-
gation of Long, Medium, and Very Short
Waves, Great Circle Calculations, Time
Interval Between Transmission and Re-
ception of Reflected Signal, Radio Noise
and Noise Measurement. *

Antennas. Field intensity from Elemen-
tary Dipole, from Vertically Polarized
Antenna with Base Close to Ground,
Vertical Radiators. Field Intensity and
Radiated Power from a Half-Wave Di-
pole in Free Space, Radiation from End-
Fed Conductor of Any Length, Maxima
and Minima of Radiation.
Non-Sinusoidal Wave Forms. Relaxa.
tion Oscillators, Electronic Integration
and Differentiation Methods, Fourier
Analysis of Recurrent Wave Forms,
Analysis of Common Wave Forms.

r

Use This Coupon — Order Your Copy Now!

Federal Telephone and Radio Corporation

Publication Dept. Al2, 67 Broad Street
New York 4, N. Y.

() Iencl

doilars, for which send me,—

capies, at $2.00 per copy.*

NAME

ADDRESS.

CiTy.

ZONE STATE_

—_————————e e e —— )

*For 12 or more copies. sent to a single address, the price per copy is $1.60.
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100 RADIO FREQUENCY COILS ALL NEW!
ALL USABLE! TREMENDOUS VARIETY!
Thousands of Applications in Each Kit

Frequency ranges from 2 meters to 25 kilocycles.
Both iron core types and air types included. Many
units have mica condensers which can be salvaged
for other purposes.

® CHOKES @ WAVE TRAPS

® ANTENNA COILS

® OSCILLATOR COILS

® RF. COILS @ TANK COILS
® |.F. TRANSFORMERS

and many other types in kit

With proper trimmers and associated parts every
coil can be used. These KITS are perfect for
amateurs, experimenters, servicemen, schools, lab-
oratories, etc.

Priced at 52.93

If these coils were to be
purchased separately they
would cost over $75.00.

Almost any one of these coils is worth more
than the prite of the entire kit!

20% Deposit with Order. Balance C.O.D.
- ®

PHONO-KIT

PORTABLE ELECTRIC PHONOGRAPH
A REAL QUALITY 110V AC PHONOGRAPH KIT
® Handsome leatherette portable case
® High quality motor with 9 turntable
@ light weight crystal pickup
°
)

5 Alinco speaker with transformer
Tone tested 2 tube amplifier with
tubes

Tone control and needle cup

® Nothing else to buy. Only 1 hour to
assemble for play. Full instructions
supplied.

SPECIAL YOUR COST ............. $ 2 l .50

LOTS OF TWO OR MORE ........ $ 19'95

WRITE FOR BARGAIN CATALOG

207. deposit with order. Balance C. O. D.
All materials sold on money back guarantee

BUYERS SYNDICATE

786 CAREW STREET, SPRINGFIELD, MASS.

HAM CORRESPONDENT WANTED

Q(l AM writing to tell you that we

English-speaking radio ama-
teurs in Europe love and read Rapio
NeEws just as much as all hams in
America. I can say that I have in-
creased my knowledge of radio enor-
mously since I started reading your
magazine two years ago. I especially
like articles dealing with the construc-
tion of ham gear, test equipment, etc.
and I hope that you will include them
in all future issues.

“Regarding the article on cathode
follower output stages in audio ampli-
fiers by Mr. Craig Stevens, published
in the August issue, you reproduced in
the November issue a letter by Reader
Richard Gaines which informs us of
the existence of the 6A5-G tube. The
base diagram in the ARRL Handbook
however shows an internal connection
between heater and cathode, which
fact obviously makes this tube no more
useful in this particular application
than the 6A3. Besides, I believe that
the manufacture of this tube has been
discontinued and Mr. Stevens was
therefore completely justified in hop-
ing that a heater-cathode type triode
would soon appear on the market.

“On this occasion I shonld like to
send greetings to Rapio NEws and to
all its readers and I should be very
glad if any American ham would like
to correspond with me and exchange
ideas about radio. 73.”

George H. Djordjevich

Ayaz Pasa, Gumus Suyu Cad.

Lambropulo Apt. 3

Istanbul, Turkey
Our thanks to Reader Djordjevich for
kis comments. If any of our amateur
readers would like to correspond with
him, address your letters to the above
address.

* * *
" PROFITABLE SERVICE FIELD

QQPERHAPS the following, which

appeared in the Richmond
Times-Dispatch in a feature article
dealing with juke boxes, may be of in-
terest to your readers.

“It is estimated that only 2 per-

cent of the 5000 automatic phono-
graphs used in dining and dancing es-
tablishments in Virginia are properly
installed for good listening. Others
have inadequate speakers or poorly ad-
justed equipment, giving the juke box
a bad reputation because it seems.to
emit sounds reminding listeners of an
iron foundry at work.’

“Doubtless the situation is as bad in
other states. Although many juke
boxes are serviced by the chain which
controls them, there are many oppor-
tunities for profitable servicing in the
juke box field. Sometimes one may
gain a concession from a chain oper-

www americanradiohistorv com

ator to service the boxes on his route.
Such work can mean a steady source
of extra profits without interfering
with regular service work.

Lewis F. Garber

Blacksburg, Virginia
This is a good suggestion and alert
servicemen might investigate the pos-
sibility of increasing their incomes in
this way.

* * *

THE V.T.V.M.
QGI BUILT the v.t.v.m. described
by Lt. N. M. Smith in the July

issue of Rapro NEws and I believe
one of my findings might save someone
considerable time. After I had chosen
proper resistances to make the plate
voltage of V, and V. exactly 30 volts
and the cathode 4.5 volts, I found the
cathodes of the meter protector tube
V. to be 2 volts positive. R had to be
increased in value until that voltage
was slightly more than 3 volts, then
the v.t.v.m. was perfect.

“This variation was undoubtedly due
to different sized power transformer
used.”

P. B. Pendery
Kansas City, Missouri

‘Thanks to Mr. Pendery for passing

along this tip. Those of our readers
who are building this equipment may
wish to make this change.
. LI T

SHANGHAI REPORTS
QQWI—IEN reading ‘Letters from

Our Readers’ in your Novem-
ber issue, I should also express my
warm hope, as Mr. Edward A. Boguz
did, that you will be able to have a
series of booklets published later cov-
ering previously printed articles on
different general topics as he sug-
gested.

‘“However, 1 am always astonished
and annoyed to see you break an ar-
ticle into several pieces and print them
not on consecutive pages. I think you
must have some sound reasons, but I
am ignorant to see any significant ad-
vantages warranting it other than the
convenience to you to insert advertise-
ments at suitable intervals to attract
readers’ interest.

“Nevertheless, I would like to sug-
gest some improvement that each ar-
ticle be better printed continuously on
every other (odd number) page, and
each- article begin with a new page.
On all even pages and in blanks on
some odd pages left over by ends of
printed articles, you may fill in with
advertisements. In case the total num-
ber of pages for advertisements re-
quired is less than for articles, then
you may have some articles printed on
consecutive pages as an adjustment.
By so doing, it will not only give much
convenience to readers to follow each
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MICROWAVIEP JEANI!I‘_I'S e HAMS SPECIAL ITEMS
AND,(“E&?MSH Type 2332 B ll V I: MANUFACTURERS ¥llxsi§:rsslfﬂerld2 1"2?222?{)?.5: iy :::so.;g

supplied. § put: 6v-3a/500v-.14a rated speed 60
Listed at CDS ' g d 5 0 YA b g s s i $5.9

gl?k?e" e SONAR SOUND DETECTION Mushroom rubber earphone cushnons
2738 Madne- UNIT for lightweight sets. .2 pr. $0.89.

tron 3240 me. Dihepfal sockets with 1% ft: lemla

compleate Ideal for detecting underwater sounds, such for 3BP1 and 5CPl........... 1.2
with magoet. as fish swimming in schools, within a 15 Filament meter AC Weston Model
ior , 33/.50; mile area. Using a Rochelle salt crystal, L - $3.50
i’iﬁéds gzlséssre;: VB%R %lﬁ!lé’% mabne},rma which is about 1000 times more sensitive Milliammeter DC 50-0-50 Weston
ELYSTRON oscillator tubes 2525/ than quartz, as the active unit the sound is Model 301 -~ qovumeses: J5onms s 3 $3.
723ab. deslgned for 3 cm. opera- transmitted up a 60 ft. length of cable. It is Oscilloscope chassis, completely
tion. New. With complete data. completely enclosed in a solid rubber sheath. punched, for use with a 2 inch tithe.
Listed at $38.0 ;, ....... |7.53 This sound detector was originally used in Octal sockets included 15“x117x9”
i)lux_}lleluir/%s‘luﬁs 1%‘4 'ls‘u(l?:s T 0. harbor defense. Coupled to an audio ampli- | ... .0 ... ... . ... . ... $1.50
duplexers. Each............ . 150 fler, this can be found to have many val- Sonde UHF transmitter, complete,
Magnets for magnetrons, each...... 12.00 uable appllcatlons Ask for $6 95 less battery .................. $3.75
715-B Pulse Power Tube.......... 9.50 L . L] Microphone element T-30-K for throat
B S Bhes 75500, "Ware, puide nike selling 2 for. . $0.50
FACT’s. ses 723ab, Wave guide ~ §  myA PO A LI UAITACE DA/ED ctimme o | Wike selling 2 for........ .. ...
imput, xtal detector, With ACT'S 10.00 RA-58-A HI- VOLTAGE POWER SUPPLY Microphone unit MC-419 for lip mi-
With 6ACT’s and 723ab......... 16.50 CRODLONE] ‘g 3y wie miaie 8 ) # Ot tobm $0.98
Thermistor Beads (D-170396). for Ideal for hreakdown insulation testing. or 140 munf split stator variable midget
use with UHF asud Micro-Wave ";“{’er“"“&?;m°rug{’t“"§u;&' ol e Lrands condenser .................... $1.49
B i onti; sly
;lléxl::apns‘:xllll‘ed(l‘é:;(afn‘l?;...I.l.l.éﬂ.,. .95 variable voltage between 500 and 15.000 Silver button mica condensers. 175-
volts DC at 35 ma. A voltage Doubler 180-185 mmf. ........... .. ea. 50 05
3 CM WAVE GUIDE SECTIONS circuit using two 7052 rectifiers and two Lots of 100.......c00000u0..0. 4.50
Silver Plated Directional Couplers 1 mf condensers is employed. RMS ripple Silver button mica condensers: 4100
with a 20DB drop with: voltage at maximum power is §%. THIS and 500 mmnf. ............ ea. $0.10
B. 15° bend in wave guide 15~ $4.40 UNIT OPERATES FROM 115v/60c.  Va- Lots of 100 ... 950
C. 30° bend in wave guide 10” long. 3.95 riable voltage is obtained by means of a d ------------------- o
D. 90° bend in wave guide 157 long Variac in the primary eircuit of the high voltage transformer. Size is 21”x Feed-through glass insulator 71%
also 90° bend in coupler....... 5.50 17%47x29” deep. Net weight 314 Ibs. This unit sells for the low $| ‘6 long. Beehive external section..$!.1
—_— DUIGE (Of 30 § bbedd s sigh iiampddeben s S, 1012 2 K680 5 A0 0B b bt b Ty S Black crackle finished cabinet for re-
E. tT Section with choke termina- 5.00 lay rack mounting 19" W x 25" H
BONE . pecaoruiabddghoctipesigas B ’”
F. 2% foor siiver plated with 180° Army-Navy type Test Set EE65— ¥ 15" D with hinged door in ';%cgo
G 151(;9 %2»(1 4\85) 0 G g 4.50 lﬁegdlpshon‘i;'[‘;;ne Made by Comn $295° ...................... ..
. hen! with wist 3 23. ather .
radius with pressurizing nipple covered head - T &E Cor . HI-VOLT OIL CONDENSERS
and coax coupler.......... 3.95 band, detachable P- 15-.15 mf §000vde GE
Bmzl/"’ T°°tﬁf‘ cm wave guides choko 4.95 {l‘“!’]”" 4‘71‘""}1“0";' This unit is used for checking and pyranol 26F435 ...,
cover 13} i — . ghtweight head- - "
2.8 oot "o v e setion set i 2008 Ghm DB, soug im- [ maintainine feld cclephone srwtems (L1 1000vde GB 5y
TR e )3 pedance. with 6 fiycond '“d RS in the lines, such a5 opens. shorts, In lots of 50 «......... 1.75
x50¢ Begd i wawsgmde 187, ., 400 New in carton o S% gg grounds. crosses with other lines 15-.15  mf 800dc )
L Shoke fanse)iforysficm 1xig?] 145 | Dsed—in Food condition. .. . capacity Dbetween_lines. lx;lsula(;lon G%nr:;’gue Vitamio Q...
"""" ‘ . resistance, and many of the other ¥ranol g
Mlém“ len:tvhs 3.00 CWwW-3 Reluy Rack Receiver faults possible in a phone system. 1000y, List $30..

C-D TC-50010 1mf 5000v. List $30..84.50
G.E. 14F191.1mf 10000v. List $37... 6.75

Dalmotron Intercom Ggf Pyranol 00 ml 10.000vde. .‘t‘f‘? 5.00
Each Dalmo-

tron is a
master sta-

Send For List.

NEW POWER SUP-
PLY for LM-18 freq.
meter. Output: 290 v,

0 ma: 13 v @

typ
600 ma. Input: 105- 10-30-10- M5, Deltn. connected. Made

125 v @ 80 cps; 260 B tion which by G.E. 90 V. 60 ¢............... 4.00
ma; 27 W. type
; Thi het will te
rectifier tube; shock | Ths superhet receiver will operate on BNd_ Tece Tes Ohmite Wire-Wound Rheostat
mounted.  Comblete 18,500 ke, ~Uses 7 tubes.  Operaiing e
with input and out- frequency is determined by Xtal, With | COnversation Model H 250 Ohms 25 Watt. ...
put plugs: tube 2 coll groups 5.4 0 10 me: 8.4 to 16.5 | with any or Model H 125 Ohms 25 Watt.
me. available, P"lced new with Spﬂrg al other Model J 1800 Ohms 50 Watt....
cmded $|4 15 lubes and one set of coils 3.4 to 18 | 1nips in the Model K 3000 Ohms 100 Watt. ...
Coils for 5.6—10 Me. Extra. . . . 3,00 system, or any number of units de- Model L 250 Ohms 150 \vatt.... 2.25
sired. Requiring less space than a Model N 22 Ohms 300 watt....

telephone. It is very simple to in- Model P 1200 Ohms 225 Watt. ...
New USN NGVY Model stall. These brand new $29 5
. XTAL FILTER

RAK-7 115v/80c 15-800Kc. Complete units. each for.
I-F Crystal fliter for BC-312.

with spare parts box welghmg 73 lb
tubes and instruction book. EL
BC-342. Resonant at 470 ke.
Crystal {ncluded.
$6.95

SEND FOR OUR PRICES ON COMPLETE SO RADAR ASSEMBLIES.
ROTATING ANTENNAS, TRANSMITTER, AND INDICATOR UNITS.

e 2 is a v tion by
THS,DF-L2 lnx Nagy girectign nder, made by RCA HI-VOLTAGE TRANSFORMERS e
put Vﬂltage = 80c). o 3200 volts, AC 150 M.A. 115 volt, primary. 60 cycles.
e By ,s aonsy ivm. LI Designed for half wave operation with 150 M.A. output Tubhe Appro. Your | Tube Appro.. Your
1 e transmission line. input trans- each, two transformers hooked up with secondaries in series Type List Cost Type List Cost
deck bearl ngs cable drums. opemtlng ped- and primaries in parallel will give 3,000 volts, output at 2AP1 $12.00 $3.75 5FPT $32.00 $4.25
;pand wheel, azimuth scale, loop antenna as 300 M.A. from a full wave rectifier. These are conservative. 3B11 15.00 3.95 5IP2 48.00 885
Sembly. and loop” Dee:;‘,:‘szgoo““" o $195 continuous commercial FaUNES...................... §7.25 3KPT 27.00 2,98 | 837 280 1.35
Jefferson  Power Transtormers 115 v 5BP1 20.00 4.95 872A 7.50 245
me/8.3v-7,3A/5v-2A/6.3v—3A ... ... L. $3.50 S5BP4 29.00 7.95 T705A 22.50 6.75
RELAYS Power supply transformer. Made by Subsig. Pri. 115/60 5CP1 45.00 4.95 | 241B-WE 85.00 40.00
A. SPDT leach 1353 115v/60 cps.  Sec. 1:750vet-113a: sec. 2:6.3vet-5a; Sec. 3:5v-3a 5CP7 48.00 6.00 861 155.00 85,00
cps. coin silver contact 10 A 2500TV specially priced at.......................... $5.95 SFP4 35.00 4.95 304TH 8.00
Rating. This relay is actually CHOKES Sockets for 5CP1. 58P1, 3BP1, 705a. 829.$0.95 ea.
DUDEL Fith o Bridse between o 12 hy-12 hy @ 150 ma.. 15 amp. rating, each price..$3.35
;e:ted“t% I];(I)’es Easily sz:lmsls- 3 12 hy @ 165 ma 200 ohms DCR made by Thordarson aah OIL FILLED CONDENSERS
B.. SPST 5a. de; 115y cont. @ o FTIO0 _owyrgy mFis s mttaiag e pnii e : 1 mf 300 vde ...50.25
ST i i g i, U | Tl e O B e et L [ AR08 | n e s
contacts, coil rate v T vde s . gl B
DAM%T;\ST Ifal(fgh}go relﬁ‘éﬁ'?dg hly Kul;;nmk 2. %hy @ 800 ma stud and terminals at bott e émt 100 vde |?g | f%{ggg ‘\:g((:' |3g
ake coi v/60c 000, ohins. fBreak .. | T Jin SIARSESC - - i werndobs o ddadb Bl s 5-5 mf 400 vde ... I.
coil 15vde 10 ma; DCR 5000 obms.. . 295 AUDIO TRANSFORMERS, MODULATORS, ETC 2mf530 vde (1. 30 | -gmfish vde %0
E. DPST Telephone type 2p, 1 cl; 1 open Modulation xtmr; typical for 211's (1 A50W .35 25 mf 600 vde ... .25 1000 de 95
cont. rating 5a at 50v. coil rating 3.5 ma Moduation xfmr: fh to pr 807's.... bl B 3 12 .85 mf 800 vde ... .30 4 mf 1500 vde ... 1.30
(at 12K ohms), 1000 vac. 1.05 Modulation xfmr: B11'S t0 813, cbesiisie. rpmnvan 5.00 1mf600vde ... .35 1 mf 2000 vde ... 1.20
F. DPDT Steatite insulated Audio output tranafoumer Split pri. 1500 OHMS each 2mf 600 vdc ... .40 1 mf 2500 vde ... 1.20
contacts, made by Leach. 1.95 side. Secondary impedance 85 chms center-tapped 3 mf 600 vde pyr