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FOR TODAY'S NEW CIRCUITS

NEW CATALOG LINE OF €7
TRANSFORMERS AND REACTORS

New and up-to-date, yet embodying all the quality, precision
engineering and outstanding construction features for which
Chicago Transformers have long been recognized.

Ratings have been skillfully selected by men who know the latest
trends in circuit design. They provide maximum flexibility in
application and close matching with today’s most widely used tubes.
Audio transformers have 600/150-ohm impedances and
contribute to product performance which not only meets but
surpasses RMA and FCC standards for high quality repro-
duction, uniform frequency response over the required

ranges, and freedom from distortion. Power transformers
meet or surpass RMA standards for temperature rise and
insulation test voltages. Combined in the power series are
filter reactors with conveniently matched D.C. current ratings.
Transformers and reactors are mounted in drawn steel cases in
three variations of CT’s famous “Sealed In Steel” construction.
This provides protection against atmospheric moisture,
efficient magnetic and electro-static shielding, strength

and rigidity to withstand shock and vibration, convenience

in mounting, compactness, and clean, streamlined appearance.

xq

35 2
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PUBLIC ADDRESS |DUSTR|A|. AMATEUR

ot imatn At 3501 ADDISON STREET « CHICAGO 18, ILLINOIS
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I send you Soldering Equipment and Radio
arts; show you how to do Radio soldering;
ow to mount and connect Radio parts; give
you practical experience.

Early in my_course I show you how to build
this N. I. Tester with parts I send. It
soon helps you fix neighborhood Radios and
earn EXTRA money in spare time.

v >

You get parts to build Radio Circuits; then
test them; see how they work, learn how to
design special circuits; how to locate and re-
pair circuit defects,

You get parts to build this Vacuum Tube
Power Pack; make changes which give you
experience with packs of many kinds; learn
to correct power pack troubles.

Building this A. M. Signal Generator gives
you more valuable experience. It provides
amplitude-modulated signals for many tests and
experiments.

You build this Superheterodyne Receiver which
brings in local and distant stations—and gives
you more experience to help you win success
in Radio.

| Will Train You at Home - SAMPLE LESSON FREE

Do you want a good-pay job in Radio
—or your own money-making Radio
Shop? Mail Coupon for a FREE Sam-
ple Lesson and my FREE 64-page book,
“How to Be a Success in RADIO—Tel-
evision, Elettronics.” See how N. R. I.
gives you practical Radio experience
at home—building, testing, repairing
Radios with BIG KITS OF PARTS
I send!

Many Beginners Soon Make Good Extra
Money in Spare Time While Learning
The day you enroll I start sending EXTRA

MONEY manuals. You LEARN Radio prin-

ciples from my easy-to-grasp, illustrated lessons

—PRACTICE what you learn with parts I send

—USE your knowledge to make EXTRA money

fixing neighbors’ Radios in spare time while sti]l

learning ! From here it’s a short step to your own
full-time Radio Shop or a good Radio job!

VETERANS

You can get this training right in
your own home under G. I. Bill.
Mail coupon for full details.

November, 1947

P--'---

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

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, Avia-
tion, Marine Radio, Broadcasting, Radic Manu-
facturing, Public Address work. Think of even
greater opportunities as Television and Electron-
ics become available to the public! Send for
free books now!

Our 33rd Year of Training

My training includes TELEVISION ¢ ELECTRONICS o F

Mr. ). E. SMITH, President, Dept. 7MR
National Radio Institute, Washington 9, D. C.

Mail me FREE, without obligation, Sample Lessun
and 64-page book about how to win success in Radio-
Television, Electroni¢s. (No salesman will call. Please
write plainly,)

State. . wnaaiaa
{Please include Post Oftice zone number)

APPROVED FOR TRAIN

wwWw americanradiohistorv com

Find Out What N. R. I..Can Do for You

Mail Coupon for Sample Lesson and my 64-
page book. Read the details about my Course.
Read letters from men I trained, telling what
they are doing, earning. See how quickly,
easily you can get started. No obligation!
Just MAIL COUPON NOW in an envelope
or paste it on a penny postal. J. E. SMITH,
President, Dept. 7MR, National Radio Institute,
Pioneer Home Study Radio School, Washington
9 D: 'CS

Men for Success in Radio

TELEVISION l

ELECTRONICS 1

. l

§
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¢
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THE hottest ham performance ever at this price . . ." That's the verdict of amateurs who have
had a chance to try Hallicrafters new Model $X-43.
This new member of the Hallicrafters line offers continuous coverage from 540 kilocycles to
55 megacycles and has an additional band from 88 to 108 megacycles. AM reception is pro-
vided on all bands, except band 6, CW on the four lower bands and FM on frequencies above

44 megacycles. In the band of 44 to 55 Mc., wide band FM or narrow band AM just right for
narrow band FM reception is provided.

One stage of high gain tuned RF and a type 7F8 dual triode converter assure an exceptionatlly
good signal-to-noise ratio. Image ratio on the AM channel on band 5 (44 to 55 Mc.) is excellent
as the receiver is used as a double superheterodyne. The new Hallicrafters dual IF transformers
provide a 455 kilocycle IF channel for operating frequencies below 44 megacycles and a 10.7
megacycle IF channel for the VHF bands. Two IF stages are used on the four lower bands and o
third stage is added above 44 megacycles. Switching of IF frequencies is automatic. The separate
electrical bandspread dial is calibrated for the amateur 3.5, 7, 14, and 28 megacycle bands.

Every important feature for excellent communications receiver performance is included.

FEATURES FOUND IN NO OTHER RECEIVER AT THIS PRICE

ALL ESSENTIAL AMATEUR FREQUENCIES
FROM 540 ke to 108 MC

AM - FM - CW RECEPTION

IN BAND OF 44 TO 55 MC: WIDE BAND
FM OR NARROW BAND AM ... JUST RIGHT
FOR NARROW BAND FM RECEPTION

CRYSTAL FILTER AND EXPANDING IF CHAN-
NEL PROVIDE 4 VARIATIONS OF SELECTIV-
ITY ON LOWER BANDS

SERIES TYPE NOISE LIMITER

BUILDERS OF k‘/;m AVIATION RADIOTELEPHONE ‘ﬁ

November, 1947

Moy,

T ———

TEMPERATURE COMPENSATION FOR FREE-
DOM FROM DRIFT

PERMEABILITY ADJUSTED “MICROSET" IN-
DUCTANCES IN THE RF CIRCUITS

SEPARATE RF AND AF GAIN CONTROLS

EXCEPTIONALLY GOOD SIGNAL-TO-NOISE
RATIO

SEPARATE ELECTRICAL BANDSPREAD CALI-
BRATED FOR THE AMATEUR 3.5, 7, 14 AND
28 Mc BANDS

T s VR
A hallicrafters raoio

THE HALLICRAFTERS €O., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16. U. S. A,
Sole Halli R C I -in Canada:

b A P! A i
Rogers Majestic limited, Toronto-Montreal
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Here's Why Ydur Antenna
lnstallations Will Give | o

with Federal’s N

m ' . ’660"

H-F Transmission Lines ' L

o e #21Stranded

#30 Stranded  K-1079 | 100-ohm line

75-ohm line

K-1128

f. Their unusually low aftenuation losses assure the 3
most efficient transfer of energy between anfenna
and receiver or transmitter.

2. Their uniformity and permanence of characteristics
permit peak receiver performance, without annoying *’i h)eo

#30 Stranded  K-1046 I 300-ohm line
distortion from locally-induced interference.

3. Their flexibility ond outstanding resistance to 250" QAR
weathering, moisture and abrasion contribute to = j H—_—
ol
years of trouble-free service. K-32
IN THE FIVE ITEMS listed here, there’s a high-frequency RS
cable for practically every antenna application. The 415" feleioesd)
K-1128 75-ohm line, for transmitter use—the K-1079 and '
K-1046 lines for general FM and Television service. The e
smooth oval cross-section of these 75, 100, and 300-ohm K7-51
lines prevents the accumulation. of
foreign matter, thereby maintaining
stable capacity characteristics. The - - - -
K-32 and KT-51 coaxial cables offer DATA FOR FEDERAL H-F CABLES !
peak performance for applications e Characteristic Velocity of Ca%-aclunco Amnuatlon,lm;‘ per 100 Ft.
g 2 ped Propagati «  Per q n Megacyci
where locally-induced interference Number Ohms {in percent) mmft o T 17| 30 | 100 | 300
is severe. s -

For complete information andp_rices K-1079 100 71 15. 6 75 | 2.8 | 52 8.8
on these cables, see your local distrib- 2
utor. For other high-frequency cables K-1128 29 i 19.5 7 3 5 20| 407
—write to Federal, Dept. D159,

K-1046 300 81 4.0 38 1{.57] 8 {20 —
K-32 73 66 22 — — 20| 381}170
‘| KT-51 95 56 16 — | —=1l18]|38|7s

@Rog. U. §- Put. OF.

Federal Telephone and Radio Corporation

__ SELENIUM ond INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey
NEEPING FEDERAL YEARS ANEAD... is IT&T's worl_d-wide . . -
. rereorth and engineering organization, 2§ which the Federol In Ccnad.a. - Federal Electric A'Acnvfadurmg Compc.:my, Ltd., Montreal.
Telecommunicotion Laborotories, Nutley. N. J., is o unit. Export Distributors: — International Standard Electric Corp., 67 Broad 5t., N.Y.C,

RADIO NEWS

&
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If you want to

LEARN RADIO

| offer you the finest,

most practical training
AT lEI COST!

% | TRAIN YOUR MIND BY PUTTING f

] YOUR HANDS TO WORK! g/ |

= .+ You Get 8 Big Kits of Radio Parts and . S |

E"_"'f-;?f"% Equipment, Including a Two-band 6 [ i

8 Tube Super Receiver! 16- Range Meter ; ‘
| . for Testing!

P mvestieate"
SPRAYBERRY TRAINING

B FOR YOUR OWN GOOD!
R —( MAIL COUPON FOR 2 FREE BOOKS! |

F. L. Sprayberry, Pres.
Q‘ET SPRAYBERRY ACADEMY OF RADIO
¢ W \ l 25117 Sprayberry Bldg., Pueblo, Colo. l

Please rush my FREE copies of “How to MA E MONEY in
RADlo ELECTRONICS and TEL E ISION"” and “How to READ
BOLS.’

T f — =
Get Sprayber City — State
VETERANS without ¢ 'I' [0 Check here if Veteran
Bill. Check ¢ I Nl Mcilin envelope or paste on penny postcard) B Bl
November, 1947 7
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Jur money

buys times

as much...!

e Now...when
prices are high, you have to be on
the. “lookout” for savings. When
you can buy five items for the price
of one . .. that’s REAL SAVINGS!
The Bud GX-79 GIMIX is five units
“gil-in-one” and all for the price of
one. Here's how you can use it on
Amateur Radio Bapds of 80, 40, 20,
15, and 10 meters.

Use as a Wave-Meter.

. Use as a Monitor.

. Use as a Field Strength
Meter.

. Use as a Carrier Shift Indi-
cator.

5. Use as a highly sensitive

Neutralizing Instrument.

O ¥

[

USES

The BUD GX-79 has been designed
and built with true BUD quality and
dependability. - It is available at
your local distributor, and we sug-
gest that you contact him immedi-
ately so you will lose no time in
getting the BUD GIMIX in Yyour
shack which is where it belongs.

DEALER NET $ 8 30

BUD CAN SUPPLY ALL YOUR NEEDS!

. with the latest types of egquipment in-
cluding: condensers—chokes—coils—insula-
tors — plugs — jacks —switches — dials — test
leads—jewel lights and a complete line of
ultra-modern cabinets and chassis.

SBUD_
BUD RADIO, INC.

CLEVELAND 3, OHIO

BY

|
| EVERY once in awhile we have oc-
| casion to drop in for a visit at
some outstanding laboratory to get
! first-hand information on develop-
ments being conducted by their engi-
| neers and scientists.
| Our latest visit was to the National
| Bureau of Standards in Washington,
D. C. Perhaps no other group of scien-
tists has contributed more to the de-
velopment of electronics than these
workers. Few of our readers are aware
that from the National Bureau of
Standards comes many of our most
valuable wartime and peacetime de-
velopments. For example, the much-
discussed proximity fuse, claimed by
many to be World War II's No. 2
weapon, wds developed by the NBS
with the cooperation of the Raytheon
Mfg. Co.

The various phases of the Bureau's
tube research, for example, are of
tremendous importance to the science
of electronics. A recent important de-
velopment is a new type of sub-
miniature tube. In contrast to our
prewar miniature tubes, designed pri-
marily for use in hearing aids and
other small equipment, these new sub-
miniatures are ideally suited to a
variety of other applications such as
detectors, oscillators, amplifiers, and
rectifiers. It is interesting to note that
NBS scientists found that a tube %"
x 1”7 would perform specific functions
equally as well ‘as larger tubes.

It was by this simplification that
further reductions in size were made
and from this process of evolution,
the tiny microtube was developed.
Designed primarily for various mili-
tary applications, this *“grain of rice”
tube may well revolutionize and en-
hance the effectiveness of the prox-
imity fuse and, furthermore, will make
possible the ultimate in compact as-
semblies for non-military use. The
microtube gains its name from its size
in comparison to a grain of rice.

The manufacture of compact elec-
tronic equipment, employing “printed
circuits;,” is another contribution of
NBS scientists. As with the proximity
fuse, the new subminiatures are used
in conjunction with printed circuits
and are new tools of great potential
\ value. Other developments which will

eventually have a profound effect on
our industry are the new long-life
tubes developed for use in electronic
computing machines and in similar
| equipment. Such complete machines
| have used as many as 18,000 tubes
while some single machines require as
| many as 2000 tubes. Tube failure
| must be reduced to a minimum and
l tube life must be increased in order
| to simplify the problem of trouble-

shooting and tube replacement. We

WWW._americanradiohistorv:com
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were told that the new tubes will have
a life expectancy of from 15,000 to
20,000 hours. This is 10 to 20 times
the expected life of present day com-
putor tubes. .

One of the newest units of the NBS
is its Tube Laboratory, staffed by a
small group of highly trained physi-
cists and technicians and equipped
with the most modern facilities avail-
able for small scale electron tube de-
sign, manufacture, and testing. Work
on tubes, whose applications are pri-
marily military, is carried on directly
for the Armed Services, often with the
cooperation of industry. In addition,
they provide services to other sections
of the Bureau including data on tube
repairs, duplication of special tubes,
expert advice on tube problems, the
latter frequently requiring new meth-
ods of approach, or the development
of new techniques.

To do justice to the many associated
developments now being conducted by
the Bureau would require considerable
space. As far as our readers are con-
cerned, probably the most interesting
of all NBS developments are radio
receivers and transmitters produced
by the printed circuit technique. Two-
way units for the Citizens band will
undoubtedly employ printed circuits
wherever feasible. We were told that
approximately 60% less time is re-
quired to paint a circuit than to wire.
one employing equivalent components.
Even inductances are painted in heli-
cal form on the base material or are
painted in coil-like fashion directly on
the envelopes of the subminiature
tubes. Thus space saving results.

Letters from many of our readers
show concern over the wide accept-
ance of printed circuits. Several have
indicated their concern as to the fu-
ture of radio servicing, if industry
were to substitute printed circuits for
present methods. In analyzing the
problem, we see many years of pro-
duction of compact special equipment
before any radical change in technique
can be adopted, if ever. Certainly, at
the present state of the art, we can-
not expect to see complicated tele-
vision and FM sets being produced in
this fashion.

On the other hand, we do see newer
opportunities for radio servicemen as
soon as printed circuit equipment
reaches a universal civilian market.
Regardless of what technique is em-
ployed, servicing must be conducted.
Radio transmitters and receivers just
don't operate forever without main-
tenance.

We say “Hats Off” to these engi-
neers and scientists who, in their
laboratories, have contributed so much
to our “Electronic Era.”........ O.R.

RADIO NEWS
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7¢¢ ALLIED’S 164-PAGE
RADIO CATALOG ~ Gez 72/

HALLICRAFTERS $X-43

The pew SX-43 gives you more value—
greater performance broader frequency
coverage (550 Kc. to 55 Mc. and
88-108 Mc)—a fine investment in the
medium price range AM-FM-CW
reception, Crystal filter, calibrated main
and bandspread dials, variable tone
control, precision-engineered for custom-
built performance! Tops for the Ham or
Short Wave Listener.

NET e $169.50

NATIONAL HRO-7

Newest model in the world-famous,
dependable HRO line—a remarkable
performer under any receiving condi-
tions. Features modern styling, voltage-
regulated 6C4 oscillater, double-action
type variable noise limiter, tone control,
accessory power take-off, separate
power supply for 110-220 v. AC opera-
tion. Complete with tubes and power
supply. Less speaker.

NET. . ... $299.36

Other Communications Receivers

National NC-173 & Spkr..$189.50

National NC-2-40D...... 225.00
National NC-46 & Spkr... 107.40
Hallicrafters $X-42. .. ... 275.00
Hallicrafters S-38. ... ... 47.50
Hallicrafters $-40A... ... 89.50
Hallicrafters s-47

in cabinet............ 200.00

Hammarlund SPC-400X

.. 19870

RME-45 & Speaker. . ...
RME VHF-152 Converter. 86.60
RME DB-22 Preselector., . 66.00

Prices are Net, F.0.B. Chicago

TIME PAYMENTS

Trade-Ins Accepted

ALLIED RADIO

Everything in Radio and Electronics

November, 1947

ORDER YOUR NEW COMMUNICATIONS
RECEIVER FROM ALLIED TODAY!...

The New NATIONAL NC-57-We Have I#!

Here is the new, completely modern receiver Hams and SWL’s have
been waiting for—designed for maximum performance at a moderate
price. The National NC-57 features extended frequency range, tuning
550 Kc. to 56 Mc., continuous in 5 bands. Has electrical bandspread
for pinpoint tuning on SW and Amateur bands. Features include:
Accurate calibration on all bands; automatic noise limiter; antenna
trimmer; voltage-regulated RF, Oscillator and BFO; Loktal tubes in
RF circuits for maximum efficiency at high frequencies; universal
antenna input; emergency battery-power socket; built-in 6” dynamic
speaker; 3-position tone control; BFQ pitch control; 1 RF and 2 IF
stages. 7 tubes plus VR tube and rectifier. An outstanding receiver
guaranteeing fine performance at an amazingly low price.

NET, Complete.. . . ... .. DO T o o PaEE o 0 o0 00 mom0 o s $89.50

GET YOUR COPY OF
RADIO’S LEADING BUYING GUIDE

[0 Part Payment (Balance C.0.D.)

O Send full information on Communications Receivers and, Time
Payment Plan, without obligation.

1

1 ALLIED RADIO cORP.

1 833 W. Jackson Blvd., Dept. 1-LL-7

: Chicago 7, Hlinois &

: O Send FREE 164.Page ALLIED CATALOG

: I Enter order fOr. ... ouu.vutinrnnenenenesnrnmennnnnns 803
: O Enclosed $.............. {J Full Payment

i

INGIT. FXV o 2 loeie o Fage o ofele 5o e oo 15108 OO OtB000 00000 5 0000 0 B 000 0 f 10q
Address. ....... 0o0 00|00 B ROH00 060680 50 £0 96 538 008 0 0 B 3888050 Bo o
[0 eerivantaraeeeaas venveveecZonen. ... . State.. .. ...

[--] ‘--’-----------
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Designed and developed by General Efectric,
these new nine-pin miniatures are keyed to the
requirements of advanced FM dnd Television
receiving sets scheduled for early production by
radio manufacturers.

Mulii-unit design permits increased flexibility
of circuit application, broadening the useful-
ness of the tubes. In size—seated height 115/16
inches—they are true miniatures, with the ad-
vantage which this brings to the electronic de-
signer who must pack maximum receiver per-
formance into’ minimum compass.

Pin-to-pin spacing is the saume as with seven=
pin types—made possible by a slight increase
in base diameter. Both electrically and in length
of service life, these fine new miniature tubes
give berformance which is convincing proof of
their modern, efficient design and precision
methods of manufacture.

Complete descriptive data is available to

radio builders and circuit aesigners interested in
applying G.E.'s new nine-pin miniatures to sets
now on their boards. Also, G-E tube engineers
will be glad to cooperate personally in selecting
the right tubes for your commercial receiver or
other electronic unit in the planning stage. Wire
or write Electronics Department, General Electric
Company, Schenectady 5, N. Y.

High-perveance friple -diode
triade with 6.3-v, 450-ma heat-
er. For usa as a radia detector
and avdia amplifier in FM and
Television receivers.

High-perveance triple-diode
triode, with 18.9-v, 150-ma
heater. For FM and Television
service as a radio defector
and audio amplifier.

High-tr ductance doubl

triode. Used primarily as &
converter in FM and Television
receiver applications. Center-

tapped heater permits use
of the tube either in a-c/d-c
receivers or inreceivers with a
6.3-v heater supply.

Generol-pupose double triode
{its octal-series prototype is
the 6SN7-GT). Center-tapped
heater allaws use either in
a-c/d-c receivers or in sets
with a 6.3-v heater supply.
Chief applications are as.a
multi-vibrator and for speciot
service in Television re{ceivers‘
and industrial-control panels.

RADIO NEWS
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RECEIVER APPLICATIONS

Proof of G-E tube-design leadership is this
great new series of nine-pin miniatures! The
dealer who handles Generat Electric tubes, the
radio service-man who installs them, both know of your competition by installing and selling

that their G-E praduct marches to the quickstep General Electric radio tubes—design feaders in
of today's electronic progress. With G-E tubes the electronic-tube field|

GENERAL 3 ELECTRIC

176-F13-0080

you may PROFIT by servicing the new AM, FM,
and Television receivers which the public today
is buying in increasing volume, Stay well ahead

FIRST AND GREATEST NAME IN ELECTRONICS
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NOW AT YOUR JOBBERS' VOL. XVI RIDER MANUAL

Volume XVI is the first of the three-a-year
Rider Manuals. Picking up where Volume XV
leaves off, it inaugurates our new publishing
schedule, which will bring yau authentic serv-
icing data on current receivers at the earliest
passible moment.

Its 768 pages cantain data from 94 manufac-
turers and include many private-brand name
products.

In Volume XVI the percentage of time-saving,
Rider-exclusive, “clarified schematics” has been
increased because of the great number of new
multiband receivers—and every one of these is
broken down into its respective bands. Photo-
graphs of small table models are generously
represented to ajd in quick identification—and

the separate “Haw It Warks’’ baok explains the
characteristic kinks of the newer receivers.
Thus the traditional understanding of your
prablems, which has characterized Riders’
“Seventeeh Years of Continuous Service to the
Servicing Indusfry”, carries on in Volume XVI,
bringing you complete, authoritative servicing
data at the earliest necessary date — at the
minimum investment.

For, though the binding is. the same custom-
made binder that matches your other Rider
Manuals, and the contents are of the usual
high standard, supplemented with “clarified-
schematics”” (and the “How It Works”’ book is
included at no extra cost) Yolume XVI is yours
ot less than a penny a page.

Your jobber has it in stock. Order it. Now!

BE SURE YOU HAVE ALL 16 RIDER MANUALS

Yolumes XIV to VIl (ea.
Volume Vi

Abridged Manuals | to V (one volume).... $17.50

Record Changers and Recorders............... 9.00
Master Index, covering Rider Manuals,
Volumes | $0 XV ... 1.50

JOHN F. RIDER, PUBLISHER, Inc., 404 Fourth Avenue, New York 16

Export Agent: Rocke International Corp. 13 E. 40th St., N.Y.C. Cable ARLAB

RIDER MANUALS

MEAN SUCCESSFUL SERVICING

12
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Howick’s has
All Fifteen

RIDER MANUALS

(and Vol. XVI on order)

No one knows better than the locol

parts jobber those servicing shops in
his territory which are outstandingly
efficient and successful. Thus, it is
significant- that Standard Radio &
Electronic Products Co. of Dayton
and Springfield, Ohio, featured
Howick’s of Celina, Ohio, in their
#Srepco News"”, saying, "It is one
of the most orderly it has been out
pleasure tq see, having up-to-the
minute test equipment and service
manuals, which are paying dividends.”

Efficient, profitable, successful, service
ing shops are invariably equipped
with a complete set of Rider Manuals;
the only single source of authorita-
tive* information for data which is
needed to diagnose quickly the ills
of all receivers issued since 1920,

Rider Manuals are investments.
Copies of Volume |, bought seven-
teen years ago, are still paying di-
vidends to their owners. Be sure your
shop has the sign of Successful Serve
icing—all sixteen Rider Manuals.

*Rider Manual dafa is the OFFICIAL
AUTHORIZED- servicing dato right
from the servicing departments of
the companies that made the sets.
No one knows, better than the manu-
facturer, what servicing procedures
ore best for his products. That is the
basis for the authority and success
of Rider Manuals.

3
N
b
i

See the
NOVEMBER Issue of

‘’SUCCESSFUL
SERVICING"

for Winners in the.

$4325
Rider Manual

Contest

RADIO NEWS
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The greatest tube replacement
opportunity in history is yours
.. when you promote genuine

PHILCO TUBES

Decide now to let Philco Radio Leadership increase your tube
sales and profits. Cash in on the fact that for 17 straight years
more Philco Radios have gone into the homes of your com-
munity than any other make. Take advantage of this overwhelm-
ing consumer preference for Philco by actively promoting
Philco tube replacements. Feature the tubes you can sell the
easiest . . . Philco Tubes, preferred by Philco owners . . . kmown
and bought by 4// for highest quality and performance.

COMPLETE LINE FOR ALL MAKES OF RADIOS NOW
ON HAND FOR IMMEDIATE SHIPMENT BY YOUR PHILCO
DISTRIBUTOR

IICH'U" Hervyy
"y

----- o

e
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that assure ACCURACY, DEPENDABILITY and VALUE

in all SILVER test instruments

You . .. and every serious service technician
. . have long dreamed of your shop equipped
with the same caliber of laboratory instru-
ments found in the factories making the radios
you must service. Today’s complex AM, FM
and Television receivers can’t be efficiently
serviced by anything less.

Under war pressure McMurdo Silver devised
new techniques to lift the manufacture of lab-
oratory-type instruments out of the -costly
model-shop. He discovered how to put them on
‘the low-cost, high-volume production line. The
result is instruments of Jaboratory precision,
accuracy, dependability . . . at prices far below
what you’d expect to pay. These are the same
‘identical Laboratory Caliber Electronic Test
Instruments’ the big ‘manufacturers, universi-
ties and the government select.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

EXECUTIVE OFFICES:
FACTORY OFFICE:

1240 MAIN ST,
1249 MAIN ST.,

HARTFORD 3,

HARTFORD 3,

Can you afford less than the best — when the
best costs you less?

MODEL 906 FM/AM SIGNAL GENERATOR: 8 ranges calibrated 1%
accurate, 90 kc. thru 210 mec. 0-100% variable 400"V AM; 0-500 kc.
variable -FM sweep built-in. Metered microvlts; variable 0-1 volt.
Strays Jower than $500 laboratory generators. Only $99.50 net.

VOMAX” UNIVERSAL V.T.V.M: The ovérwheJming choice of ex-
perts. 51 ranges, d.c., a.c,, af., if, rf, current, db., and resistance.
Visual signal tracing to 500 mec. New 5" pencil-thin flexible r.f.
probe. Only $59.85 net.

MODEL 904 CONDENSER/RESISTANCE TESTER: Measures accurately
Vs mmfd. thru 1,000 mfd.; Y% thru 1,000 megS™ . Internal 0-500
V. variable d.c. polarizing voltage. Measures condensers with rated
d.c. volts applied. Only $49.90 nef.

MODEL 905 “‘SPARX” SIGNAL TRACER: Visual and audible tracing;
also tests phono pickups, microphones, speakers, PA amplifiers. Is
your shop test-speaker, too. 200V thru 200 mc.; PM speaker; mains-in-
sulated transformer power supply. Only $39.90 net.

Frryitiss — — - — O ——— " —

SEND FOR COMPLETE CATALOG. See
these and Silver communication
receivers, ‘'Micro-

match” Xtal-controlled VFO, pre-

transmitters,

CONN,

tuned freq. multiplier at your jobber.
i =l ipliecktyoui:

2
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This New I(RIC JUNIOR Control
Cabinet Belongs on Your Bench

HERE'S WHAT YOU GET

IRC Control Resistance Purpose
Type No.

5 D13-133 500,000 ohms A
1 D13-133X 500,000 ohms 8
Here's one selection of 9 'hot-number” controls, switches and shafts : 3:333;} 'l'g ey ;
you'll use every duy ! The new IRC Junior Control Cabinet contains 9 1 DI3-139 2.0 meg. A

of the most-used ¥, 1 and 2 meg. type D controls with the added adapt- Purpose; A-Tone or Audio Circuit controf;
ability of the tap-in shaft feature—plus 4 switches and 4 special shafts. Ll e

This inexpensive assortment of popular controls will save you time SRR L L Sioiste)
and money, and reduce your need for exact replacements. Factory- 1 #2 D.P.S.T.
packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet SHAFTS
actractively finished in blue, yellow and silver with twelve individually 1 Type “A" double-flatted tap-in shaft 1s
. ) 3 5 . Included with each control—plus:
tdentified compartments. Order the new inexpensive JUNIOR Control T

£ =i ] y 3 Type "E" with universal knurl for speclal
Cabiner from your IRC Distributor today. International Resistance type push on knobs.
Company, 401 N. Broad Street, Philadelphia 8, Pennsylvania. In 1 Type “H" with universal groove for many

Delco, RCA, Sears-Roebuck and Westinge

Canada: International Resistance Company, Ltd., Toronto, Licensee. house models.

INTERNATIONAL RESISTANCE COMPANY

el oo Wherever the Circuit says AN\~
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Famous

WALDEN-WORCESTER
Tntroduces

' postwar
improvements

Combination Box
and Open-End Wrenches

+ Thin Open Heads g
Ten Degree Offset
Box Heads ﬁ%
+ New “Power-
New Easy-Grip
Design
Broached Open-
ings—Non-Slip
Fit

.hl-.

Packed’ Alloy

w s w

WALDEN-WORCESTER SET 2104 A

Complete sets of these
superior quality drop
forged wrenchs are now
available — with all five
major improvements. Write
department 15 today for
additional information.

WALDEN
i

"orcesTe™

STEVENS-WALDEN, INC.

Worcester e Massachusotts

Over Forty Years of Master Toolmeking
16

% Presenting latest information on the Radio Industry.

By FRED HAMLIN

Washington Editor, RADIO NEWS

ANYBODY INTERESTED in world
peace might well sit down and study
the record of the international radio
conferences which were in session al-
most constantly during the summer
and early fall in Atlantic City. As
we were careful to point out last
spring, the meetings had everything
imaginable standing in the way of
their success. Too many persons—
representing the entire world of radio
—were attending. There were, we
pointed out cynically, too many diplo-
mats scheduled to appear. And the
subject before the meetings—resolving
difficulties among nations interested
in all types of radio and telecommuni-
cations—was infinitely complex and
open to endless controversy. Odds
seemed heavy that the officials assem-
bled would sweat out the summer if
not a couple of years without getting
anywhere and end the sessions in
bitter enmity.

IT ¥S A TRIBUTE to all concerned
and to men of radio in particular to
report that exactly the contrary
turned out to be true. There were
pPlenty of debates, but few arguments.
Week By week, marked progress was
recorded. As this goes to press, all
but a couple of comparatively minor
items had been settled and everybody
was happy. The U.S. delegation, led
by Assistant Secretary of State Benton
and Federal Communications Chair-
man Charles R. Denny, ably assisted
by State Department’s Telecommuni-
cation division chief, Francis Colt de-
Wolf, took the lead in making gener-
ous concessions early in the sessions.
Other nations cooperated. Nobody
went home mad. Indeed—an indica-
tion of the head’s-up ball played by
the conferees—a new nation was ad-
mitted to the meetings after they were
well underway. This was Pakistan,
recently created following the libera-
tion of India. Just to make the record
complete, all and sundry went out of
their way to comment on the coopera-
tion of the Russian delegation, headed
by Deputy Minister of Communica-
tions Alexander Fortushenko.

ANYTHING CAN HAPPEN in elec-
tronics, and probably will. Latest field
that has been invaded, according to
word received in Washington recently,
is astronomy, and experts predict a

WA amercanradiohistars.com

bright future. Indeed, to quate Dr.
Otto Struve, honorary director of the
Yerkes observatory at Williams Bay,
Wis., and head of the University of
Chicago’s department of astronomy,
electronic devices may one day rival
the telescope in the star-gazing field.
Dr. Struve describes the last fifty
years as “the photographic era of
astronomical investigation,” but pre-
dicted that radar and radio would be-
come more and more important in the
next five decades. ‘It is appropriate
to suggest,” he added, “that the next
fifty years may be dominated by the
methods of electronics.”

TWO OTHER UNUSUAL DEVEL-
OPMENTS —this time in television—
also made recent spot radio news. The
first is like a scene from a Jules Verne
story of the future, although it hap-
pened only a few -weeks back. Re-
ported in Washington through Navy
channels, it paints a graphic picture.
The scene is on the deck of a Navy
submarine rescue ship, the USS Cou-
call. Standing on the deck, watching
a television screen, are scientists and
Naval officers. The place is near Bi-
kini. And on the screen are the
strangest collection of actors yet to
star in television—Pacific deep-sea
fish doing what comes naturally in
their native habitat, the Pacific ocean,
depths 160 feet below the surface, on
which the Coucall lies at anchor. Far
from being a highly technical explana-
tion, the answer to how this was pos-
sible is comparatively simple. In the
depths lay the USS Apogon, a target
submarine sunk when the atomic bomb
test was made at Bikini. On its deck
was rigged an underwater movie
camera which was focused and opera-
ted by remote control from the Cou-
call’s deck. Hooked up with the tele-
vision set, it converted this five-inch
television screen into what looked like
an aquarium window. The pictures
picked up by television were, obsery-
ers report, equal to others taken by
deep sea divers. No special lighting
was needed—just the natural under-
water twilight blue—standard at such
depths. Equipment used was a Naval
airecraft television camera and monitor
adapted for the operation by the Cor-
nell University Aeronautical Labora-
tory at Buffalo, New York. The basic
equipment, as a matter of fact, is like

RADIO NEWS
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7ocx IN YOUR OWN HOME L eaont

ELECTRONICS
e Practical

“HOME-TESTED”’

Hocernn “DB-L" 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
“Learn-by-Seeing” Home Movie Films . . . for picture-
clear, fast understanding of Radio Fundamentals!

NO PREVIOUS RADIO
OR ELECTRICAL  \N. gqec®" e

EXPERIENCE NECESSARY ‘«o T C Modern, V\ellilllustrate_d, Loose-leaf Les
's Training. 1 d e‘-e‘ sons, prepared in clear, simple, understand-

DeForest’s Training, Inc. provides 7. "X 36 “‘:‘ ;
every major home study aid to help you ‘“(\ Ve able Janguage . . . to guide you throughout
learn Radio-Electronics rapidly and thor- ‘,‘e | get A
oughly . .. to give you the experience and a 6'\0‘ o qe‘ ‘e\q your training!
confidence needed for a responsible, Good- 5 ‘@ e(_e‘ e
Pay Job, or to Start a Business of Your Own! “ o,‘e “a
Here is a REAL opportunity field for YOU A\ "0 e THEN GETY THE HELP OF.
. . . when you are a trained Radio-Electronics $\‘° ’ "‘o‘\ < 61“
man! Just think of the tremendously exciting A. J\¢ e"qe e‘o & OUR EFFECTIVE
future ahead of FM Radio, Aviation and P‘ ‘QC “e\ 61“
Broadcast Radio, Sound Motion Picture Equip- 5. 96‘ ot© EMPLOYMENT
ment, Servicing and Sales of Radio Equipment, \Y \‘Q\ e
etc. Put yourselfin this picture . . . See how you ‘\’be ?6‘ 09 SERVICE
can benefit from a PRACTICAL training in this ; A~ SUY «ut gS
fascinating work! Think, too, of the coming possi- 6 ‘“be ‘&09\" Co €
bilities ahead of Radar, Facsimile and Television. 5— W 5 “ﬂ
Send TODAY for the interesting, opgortumty- 1 . - “5 e“ “c
revealing book, “Victory for You!” See how others ?\' 1\‘ s““ <
probably no more talented or ambitious than you, \' ¥ (v ‘“ o“\
have advanced in earning power after e (4 ) G _‘g
this training . . . how YOU can do it -‘\ ec ‘5
too! Mail the coupon NOW! VETERANS! “h e“

Big things are happen- s ‘o r ‘“

ing at DeForest’s Train- f F ho e

YOU USE ing, Inc. for veterans! “ e*?
See how you can prepare
16 MM “LEARN-BY-SEEING"” | yoursei wirtouT
MOVIE g : COST for a GOOD JOB S EEE MBS e NDEG EER BN Eem -

MOVIES

or a BUSINESS OF
YOUR OWN in the vast *

} E. B. DEVRY, President

Radio-Electronic op- DeFOREST’S TRAINING, INC.

; peruniby 2535-41 North Ashland Ave., Dept. RN-DI11
DEFOREST’S TRAINING, INC. INCLUDES Chicago 14, Illinots, U.S.A.

T N - « " g
LA LWl Send FREE “VICTORY FOR YOU!” BOOK, showing how I may i

O E N T N TR LYYl make my start in Radio Electronics.
F ING IN_ OUR MODERN CHICAGO LAB- A |
: i ORATORIES ALSO AVAILABLE—ASK US Name ge.
il FOR INFORMATION! Address At I
DeFOREST’S TRAINING, INC. ity Zone,—State__ I
O If under 16, check here a discharged Veteran o
CHICAGO 14, ILLINOIS for special information. World War 1I, check here.
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TRANSFORMERS of even a few
years ago are not the trans-
formers of today. Engineering

advances! Know the factors

of transformer efficiency today £
—with MERIT QUALITY. Con- [

sult Merit.

EXPORT DEPARTMENT-
1607 Howard Street, CHICAGO 26, U. S. A.
Cable Address: MERIT
MERIT GO ap oo
LAND TRANSFORMERCORP
B 8 = o B W

; s BAEBE

- : N &
MERIT COIl &, TRANSFORMER CORP

TELEPHONE
Long Beach 6311

CHICAGO 40, ILL.

4427 North Clark St.
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SPOT RADIO NEWS

that already developed by the Navy
for use in drone planes.

CLOSER TO HOME, the second
item concerns conventional U. S. tele-
casting of a very unconventional kind
of material. Seems that Betty Jane
Williams, president of the WASP Or-
der of Fifinella, and nationally known
as an instructor of flying, hit on the
idea of doing flight training by tele-
vision. She outlined the idea to Colum-
bia Broadcasting’s station WCBS-TV
and they liked it. First program went
on in mid-September and a bright fu-
ture is predicted for the project. All
phases of aviation are covered, from
plane assembly and the fundamentals
of piloting, through take-offs, land-
ings, turns, instrument flying, traffic
control, and flight planning. Veteran
fliers and instructors are scheduled to
come on the program as guests.

ON THE FM FRONT, topping the
Washington news for some time to
come will probably be a battle begun
late this summer between FM broad-
casters and that long-distance battler
with radio stations, Mr. James C.
Petrillo, president of the American
Federation of Musicians. First gun
in the current war was fired by Mr.
Petrillo, who stated that he refused to
permit the simultaneous duplication
of music on AM and FM stations. The
FM Association promptly responded
‘that the Department of Justice should
investigate Petrillo’s stand for possi-
ble violation of the Lea Act against
feather bedding and the Taft-Hartley
Law. This suggestion was followed
by a double-barreled blast in Petrillo’s
direction by J. N. (Bill) Bailey, exec-
utive director of the FM Association,
aided and abetted by legal background
from Leonard H. Marks, FM general
counsel. Mr. Marks declared that, as
a result of a Supreme Court decision
upholding the Lea Act, “FM stations
can now broadcast the same programs,
whether local or network, that the AM
stations carry, without employing ad-
ditional - program personnel. Since
this duplication is solely a mechanical
process, additional program personnel
would not appear to be needed to per-
form any additional services.” He
went on to point out that “it is now
unlawful for a union to require a
radio broadcast station to employ a
greater number of persons than are
needed by such licensee to perform
actual services. This,” he added, “can
be construed to prohibit a union from
forcing a station to pay ‘stand-by’
fees.” Standby fees being exactly
what Mr. Petrillo is reaching for, he
replied that his organization “holds
that FM broadcasting is separate and
distinct from AM broadcasting.” FM-
ers promptly stated that this wasn’t
s0. “We sincerely believe,” added
Bailey, “that within a few short years
FM will replace AM or ordinary radio
entirely. At the same time we know
(Continued on page 100)

RADIO NEWS
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A PRACTICAL RESIDENT TRADE SCHOOL
With Its Own Shops and Laboratories

FOR OVER 40 YEARS

TODAY, OPPORTUNITIES IN. THE RADIO, ELECTRONICS
AND TELEVISION INDUSTRY ARE TAKEN FOR GRANTED

We see them everywhere: The Home Radio Service Field continues to
grow. Television is here . . . Television Broadcasting facilities are being
rapidly expanded. Television sales, service," installation and mainte-
nance requirements are more and more important from day to day.
Electronics is an important factor in many applications for utility,
safety, accuracy and convenience. Airlines are finding new uses for
Radio bringing new benefits to air transportation. Ships at sea are
employing Radar together with other conventional Radio apparatus
for ship-to-shore communications and safety. Frequency Modulation
is modernizing Radio Broadcasting, offering static-and-interference-
free reception in the home. The list of Radio applications is almost
endless, and every one represents increasing opportunities in our
modern world for the RADIO, TELEVISION AND ELECTRONICS
TECHNICIAN WITH A SOLID TECHNICAL BACKGROUND.

NOT JUST ANY TRAINING WILL DO

It is not a question of opportunity but rather how to take advantage of existing
opportunity. Only proper training can make these opportunities a reality.

ational Schools of Los Angeles, one of the oldest and largest technical trade
schools in the United States, offers you Shop-Method Home Training, a
proved method that builds qualified technicians. Here is Home Training
that BRINGS RESULTS.

Behind all training from National Schools stands a permanent faculty of ex-
perienced instructors and engineers. These men are daily teaching resident
students right in our own Shops and Laboratories. From first hand experience
with students here at school, our instructors understand the needs and ambitions
of men like you. All of our instructors, both Home Study and Resident, have ideal
facilities to make your training practical, up-to-the-minute, interesting, It takes
years of experience to know how to train men, especially in the practical technical
trades. Established almost 50 years ago, National Schools has a rich background
of experience to help l{ou to take full advantage of the opportunities in the
Radio, Television and Electronics Industry
r

HERE’'S JUST A FEW OF THE INTERESTING FACTS YOU i

LEARN WITH THE FREE MANUAL
. Routine for Diagnesing Radio 6. How to Test and Measure Voltages.
Troubles, 7. How to Test Speaker in Audio

. Preliminary Inspection of Receivers. tages.
1 8. How to Test Detector, I.F., R.F,, and
Mixer Stages,
9. Complete Reterence Table for
slulckly Locating Receiver Trou-
os.

How to Check Power Supply.

Y
How to_ldentify Various Stages of

Receivers,

LT

| Prepare Skelston Diagram.
trained enlisted men un-
Institute and Marine Corps Institute
resident and home study, through the
for training under the G.I. Bill of

VETERANS
\ 4
der contract with the War
used our lesson texts on a wide scale.
Veterans Administration. If you are a
Rights, check the coupon for special

How ta Trace the Circuit and

During the war, National

Department. Both the Armed Forces

Now, we are training veterans, both

veteran of World War II—and qualified
nformation.

s
816 Booxs FREE!

November, 1947

Partial View of the
. Facilities that Stand
Behind Your National

sf“@"l’. Home Training

pes

Begin Training at Home
Later Come to Our Shops and
Loboratories in Los Angeles

—If You Prefer

Natjonal’s Master Shop Method Home
Training in Radio, Electronics and Tele-
vision is COMPLETE initself. No other
training is necessary; but, some men do
prefer to take a short experience course
here in our resident shops and labora-
tories, at the end of their Home Study
training. They find it helpful to spend a
short period of time in our modern
Broadcasting Station, or our New Tele-
vision Laboratories and Studios, or our
Extensive Radio Servicing Shops—as
well as other departments covering
every specialized phase of the Radio
Industry.

You are welcome to take advantage
of this additional instruction if you
wish. If you are interested, check the
coupon below. Full details will be sent
you by return mail. National Schools’
OUTSTANDING FACILITIES
MAKE IT POSSIBLE TO OFFER

NICAL TRADE TRAINING

RADIO, TELEVISION AND ELEC-
TRONICS.

G. I. APPROVED

NATIONAL SCHOOLS

tOS ANGELES 37, CALIFORNIA EST.1905

COUP

{  NATIONAL SCHOOLS, Dept. 11-RN
2 4000 South Figueroa St
3 00 So queros 3
H
E
L

f
ﬁg—]qw‘_mg' blan which in

D Veteran of World War 1L

, Los Angel

. v \ a D e
M e FREE the two DOOKs nenti

‘M‘w‘uﬂe‘.- 1 unda?w-:; oles

terests me.

3 4 l,

o1 am inurelmlln%
O g Ay T i

oy

You Get All This Radio
Experimental Equipment to

Use and Keep ot Home!

LEARN BY DOING is the basic
rinciple of National’s Shop Method
ome Training. We send you stand-

ard Radio parts for an interesting

series of experiments which demon-
strate the fundamentals of Radio,

Television and Electronics. The very

essence of this training is EXPERI-

ENCE—you get actual experience by

building many different types of cir-

cuits. You build a fine, long distance

MODERN SUPERHETERODYNE

RECEIVER, signal generator, low-

power Radio transmitter, audio oscil-

lator, etc. This practical work de-
- velops your knowledge of Radio step
by step, makes you a practical Radio

Technician.

man w

=1
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Ready Now!

Centralab’s complete listing of replacement volume controls for
all radio sets, amplifiers and record players from 1935 to 1947.
At your Centralab Distributor!

Get this Valuable
Service Reference
for your Technical
Library

B9 96 -pages jam-packed with
20,000 easy-to-find listings!

3 Unique cross-reference for
your convenience!

P~ New supplement system
keeps listings always up-to-date!

@~ Includes volume controls
for all radio sets, amplifiers and
tecord players from 1935 to
1947!

Now available at your
Centralab Distributor!

SE CENTRALAB CONTROLS for maximum dependability and top quality
U performance! Give your setvice customers the finest in control design and
engineering with Centralab Radiohms! Unsurpassed for reliability, low noise
level and long life. Wide range of types and sizes for all service needs. Se&

your Centralab Distributor today!

LOOK TO CENTRALAB IN 1947! First in component re-

search that means lower costs for the electronic industry.
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ensen
Model 1-61

WALL CABINET

Model ]-61 Wall Cabinet, employing the Peri-
dynamic principle, is another new JENSEN

enclosure, destined for wide use in such pub-

lic address installations as hotels, factories;

schools, airports, railroad stations and offices.

It may also be used to enclose extension

speakers in homes. It can be used with any

6-inch speaker.
Model I-61 Wall Cabinet is of durable con-

struction and beauty of design and finish and

is formed of attractively textured brown com-

position wood over solid wood frame. The

grille is of matching brown fabric with chrome

trim around aperture. Brackets for wall mount-

ing are furnished. On the back is mounted a

S-lug terminal strip. Height, 16-2/3 inches;
width, 12% inches; depth, 6% inches.
Model J-61 Wall Cabinet (ST-751)....$14.50

- RN

JENSEN
MANUFACTURING CO.
6617 S. LARAMIE, CHICAGO 38, ILL.
Please send me a copy of the 1947 Jensen
calalog.

INDHED =T et B L ot o im Tt rra e 2 SN+ N
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Modern Bench Construction
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Our readers have given the articles
illustrated here unprecedented ac-
claim. They are unanimous in their
indorsement of RADIO MAINTENANCE
as an aid in their work—a reference
in their libraries—and a vital tool in
their shops!

Radio Maintenance has filled a breach
that has existed in the radio field for
a long time. Already 30,000 service-
men read Radio Maintenance every
month because it is devoted entirely
to the radio service -technician.

The Radio Maintenance staff special-
izes in the preparation of articles on
every phase of radio maintenance in
series form which may be filed and
used for reference. The leading arti-
cles cover everything for the radio
serviceman on K Television, FM and
AM; Test Equipment; Electronic Appli-
ances; Tools; Antennas; Alignment;
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Troubleshooting; Repair;

It yov 1end poy-
ment now, thus
eliminating billing

i
®

1
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Construc-
tion; Pickups and Sound Amplification
and Reproduction Equipment. Also, in
RADIO MAINTENANCE each month
there are departments on hints and
kinks, the latest news of the trade,
review of trade literature, radio-
men’s opinions, new products and
news from the organizations. All arti-
cles are presented in a step-by-step
precision style, clearly illustrated with
schematics, accurate photographs,
specially prepared drawings, white
on black charts, color diagrams, isom-
etric projections and exploded views.
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SAVE $1.00 BY SUBSCRIBING NOW —
UNDER THIS SPECIAL OFFER

o

REVESY OF TR0
LITERVITRE

RADIO MAINTENANCE MAGAZINE

440 Bloomfield Avenue, Montclair, N. J.

SPECIAL OFFER COUPON

Pteose send me 16 issves of RADIO MAINTENANCE for only $3.00

O CHECK ENCLOSED 0O BILL ME LATER
Name .. .... ... ... o o ».
Address .. ... WP . v, = Se0s0caon. - Gt TR
City-State oo oo, 3 2 T e P
*Occupation -..... calsioTeLe 4

Title (Service Mor., etc) ....
Employed By cooriiniiiiiiiiiiinin,

*Business or professionai classifications are required to serve you better. Each subscriber
will profit by writing one of the following classifications in space Indicated.

INDEPENDENT SERVICEMAN—DEALER SERVICEMAN—SERVICE

Riad UL LD L L L L LD DL DL DL L T T TN

eapense, we will MANAGER—DEALER—DISTRIBUTOR—JOBBER
add one issve State your trade or.occupation if not listed
free!

BOLAND & BOYCE INC., PUBLISHERS
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A TELEPHONE RECEIVER is a complex system of electrical
and mechanical elements. Its coils, magnets, diaphragm and
cap react on each other as they convert the electrical waves
of your voice to sound waves. What is the best size for the
holes n the ear cap? Will 1/1000th inch greater thickness
help a receiver diaphragm to carry your telephone voice
more clearly? One way to find out is to build numerous
experimentdl receivers and test them.

But Bell Laboratorics have found a shorter way. They
built an all-electrical replica, an “equivalent circuit” in
which electrical resistance stands for air friction in the cap

YOUR TELEPHONE TRANSMITTER AND RECEIVER,
voice gateways to the telephone plant, are so essen-
tial to satisfactory service that they have been
under study in Bell Laboratories for seven decades.

holes; capacitance corresponds inversely to the stiffness of
the diaphragm. Over-all performance of this circuit &n be
quickly measured and design changes economically explored.
Later, a model can be built for final check.

The “equivalent circuit” was pioneered by Bell Tele-
phone Laboratories 25 years ago. It is a useful tool in many
Laboratories developments—saving time, saving the cost of
machine-tooled models, encouraging experimentation. It
is one more example of the way Bell scientists get down
to fundamentals as telephone progress continues—and ser-
vice keeps on improving for all subscribers.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

24

RADIO NEWS

wWW.americanradiohistorv. com
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M MARIUND

THE HAMMARLUND MFG, CO., INC., 460 W. 347" ST, NEW YORK 1, N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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L Bems 1941
Automatic Record Changer
! Service Manual

Imchuding Wire. Sibben. Tops
aad Papas Dise Recarders

N - paar 1m0
- susiicanon - ¥

s wi nororact Py

[ Aoams smor

% BIG PLUS VALU
. E‘ i
source of timely, accg]riggl )é:xl‘glg::

ata on leadjn i :
and Paper Discg l%?cr:;d]:;s.bon' Tape,

clear, accurate data
ecord Changer
THERE’S NOTHING

UKE I ONLY. . . . $495

This Book Makes You a

Record Changer Service Expert!

Ready Now! Your Howarg W Sams 1947

Automatu: Repord Changer Service Manyal

these letters began to come in
eéxpansion of the

lom. NOW— g

Record Changer service fleld and began working on 1h b
e pro

proud to annoynce the publication of the Howard Ww. s !
. Sams

time in any publication
leading WIRE, RlBBON, TAPE !

poN'T miss PHOTOFACT sers nos. 23, 24 and 251

PHOTOFACT Sets Nos. 23, 24 and 25 feature
the exclusive new uniform “Standard Notation”’
schematics—the greatest service data develop-
ment in 20 years! Each and every diagram is
drawn to the same basic set of clear, uniform,
easy-to-understand standards. Here’s what the
new “Standard Notation” Schematics mean to
you: Makes circuit analysis simpler, quicker,
fool-proof, more accurate! No more time wasted
puzzling over odd-looking diagrams! No more
trouble with varying symbols and confusing
styles! Just ONE CLEAR STANDARDIZED

TIME—HELPS YOU EARN MORE. Only
PHOTOFACT offers you the ‘‘Standard Nota-
tion” Schemat}'cs. Order Sets Nos. 23, 24 and 25
today —and see the amazing advantages!

FREE: PHOTOFACT Cumulative In-
dex—your guide.to all post-war receivers.

FREE: How to File Folder—shows 5
good ways to file PHOTOFACT Folders.

Get these PHOTOFACT Aids FREE at
your parts jobber—or write us direct.

WITH EXCLUSIVE NEW

“Standard Notation"
SCHEMATICS

STYLE FOR ALL CIRCUITS—SAVES YOU

NEW_! Howard W. Sams DIAL CORD STRINGING GUIDE

Pl

for servicing. You’ll want two copies—one for your tool
kit and one for your shop bench. Order them today. ONLY .

powaro w. SAMS a co., Inc.
INDIANAPOLIS 6, INDIANA

Export— Ad. Auriemo— 89 Broad St., New York 4, N. Y.—U. S_ of America
Canada—A. C. Simmeonds & Spns, 301 King St., East—Toranta, Ontario

PHOTOFACT SERVICE

"The Service that pays for itself over and over again”’

26

There’s only one right way to string a dial cord. And there’s only
one book that shows you how. It’s the Howard W. Sams DIAL
CORD STRINGING GUIDE. Here, for the first time, in one
handy pocket-sized book, are all availal;le dial cord diagrams and
data covering 1938 through 1946 receivers. Licks the knottiest dial
cord problem in a matter of minutes. This low-cost book is a “‘must’’

BOOST YOUR EARNING POWER!

Mail This Order Form to Your Parts Jobber Today

or send directly to HOWARD W. SAMS & CO.,

INC., 2924 E. Washington St., Indianapolis 6, Ind.

My (check) (money order) for $......... enclosed

O Send...... SAMS’ 1947 AUTOMATIC REC-
ORD CHANGER MANUAL(S) at $4.95 per
copy.

O Send PHOTOFACT Set No. 23. O No. 24.
O No. 25 (at $1.50 per Set).

D Send...... SAMS’ DIAL CORD STRINGING
GUIDE(S), at $0.75 per copy.

O Send PHOTOFACT Volume 1 (including Sets
Nos. 1 through 10) in Deluxe Binder, $18.39.

[ Send PHOTOFACT Volume No. 2 (including
Sets Nos. 11 through 20) in Deluxe Binder, $18.39

0O Send FREE PHOTOFACT Aids.

-’---_-----------------‘

RADIO NEWS
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Your performance standards are
exacting. Your appearance stand-
ards can now be equally exact-
ing—CQ cases will measure

up in every detail.

<

[\}

°

CQ AMPLIFIER
CASES

Made of aluminum-—lightweight, easy to
carry, easy to drill, can’t rust. Rich brown
finish — solid bronze trim,

November, 1947
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CQ SPEAKER CASES e
On the wall —on the desk—portable gl
!
_—

i

i
3701 RAVENBWOOD AVE.
CHICAGO 13, ILLINOIS

You may send me literaturs on the new CQ cases.

CRONAME _

e INCORPORATED

My Name : - ! 4
Firm : %
Position i :;
Address 3 o

| City Zone__.__ State. |
y Please Check ¢/ {

———Amateur ——Distributor Manutacturer :
wameConsulting Enginser — Experimenter ——Service Dealer é
—Custom Builder ———Industrial Desiguer = . 1;‘3
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No longer is Television just a laboratory marvel. It is rapidly
spreading over the nation. Practically every radio manufacturer
has Television models in production. New stations are being
licensed. Television is already big business.

Are You Ready?

Who will get those new high. paying jobs? Who will step into
key positions in a rapidly growing industry? Not inexperienced
radio men. Not untrained electricians. But. men who know Tele-
vision and can be relied upon to operate and maintain expensive
equipment!

Dr Lee de Frest

American Television—A Great
Training Institution!

American Television has pioneered in Television research. Its direc-
tors have made fundamental contributions to the industry. Dr. Lee
de Forest, our Director of Research and Training, is known through-
out; the civilized world as the *“Father of Radio” through his inven-
tion of the radio tube. U. A. Sanabria, President and founder of
American Television, Inc. invented the Interlace Scanning System
.which is now the standard of all Television. Most recently, a revolu-

tionary new circuit which corrects a common television defect known.

as “ghost images” has been developed by J. M. Sanabria, head of
American Television's Manufacturing Division.

Most Elaborate Training Laboratories

Every modern type of equipment obtainable has been installed for in-
struction purposes in what we believe to be the most extensive and
elaborate Television training facilities in the world. You will find
complete op€rating studios with the new sensitive cameras and their
associated equipment. A corps of highly qualified instructors will
guide your study.

5050 BROADWAY

28

Start Learning TELEVISION
at Home —FREE!

Prepare yourself for the endless opportunities in
Television the new “American” way. Now, for the
first time, you may discover in advance of entering
school, just how your abilities fit into Television.
If you qualify under the simple rules, you will be
given a complete preliminary home study Television
course absolutely free and without obligation.

Your success with the course will not only help you
to decide for yourself what phase of Television you
like best but will also aid us in qualifying you for
residence training.

We prefer that all new resident students take this
free course as it provides excellent preparation for
residence study. However, there is no obligation on
your part to enroll for residence training when you
complete the home study course.

We urge you to take advantage of this splendid op-
portunity at once. Just write your name and address
on a penny postcard and say: “I am interested in your
free Television Course”. Do it today! This offer is
necessarily limited.

" American Tele

Approved for Veteran Training

vision, Inc.
CHICAGO 40, ILLINOIS

RADIO NEWS

- www anfericanradiohistorv com



www.americanradiohistory.com

X
=5 5 y‘\\

-

Nl .&

What’s The Indian Rope Trick Got
MALLORY CAPAC.ITORS?

MALLORY originated and produced the first type “FP”” capacitor. These have
been famous for performance for so long—have been so consistently pre-
ferred for original equipment— it follows they naturally become first choice of radio
servicemen. You might imagine there was some special magic in their making.

The popularity of FPs, however, has never depended on tricks of engineering or
manufacture. Yesterday, as today, it has been a matter of quality. Careful control
of materials . . . painstaking manufacturing methods that keep impurities down
to a fraction of a part per million . . . rigid standards of testing and inspection
. .. explain why Mallory FPs are preferred.

They are the reasons why Mallory FP capacitors last . .. why millions are in use
all over the world ... why they can be counted upon for service beyond the
normal. They are your assurance that when you install a Mallory FP, the cus-
tomer can depend on a job well done.

YOU EXPECT MORE AND GET MORE FROM MALLORY

P.R.MALLORY & CO.Inc VIBRATORS . .. VIBRAPACKS®. .. CAPACITORS ... VOLUME
CONTROLS ... SWITCHES ... RESISTORS . .. FILTERS

A L L o R ...RECTIFIERS ... POWER SUPPLIES.

APPROVED PRECISION PRODUCT

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

November, 1947
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BC 459A

and

BC 696

VARIABLE FREQUENCY
XMITTRS

BC 459A has a frequency range 7-9.1
MC. Uses 1626 variable oscillater ond
parallel 1625°s in amplifier. May be
vsed as VFO far all bands from 1Y
thrv 40 meters with appropriate dou-
blers. Has self-contained G.E. hermet-
ically sealed 8 MC crystal oscillator
and tuning eye which is used as check
point for dial calibration.” -Complete
with tubes ond crystal.

SPECIAL PRICE

BC 696 has all the above feotures
except the frequency range is 3-4 MC.
SPECIAL PRICE

BLILEY’S LATEST

A complete crystal oscillator for oper-
ating in VHF bands. Dirett crystal
control on 6 or 10-11; crystal control
on 2 meters with addition of tripler
stage. Uses standard, current AX-2 and
the new AX-3 crystals. Less tube, crys-
tal and power supply. $9.95
AX-2 crystals for 11—13580 to
13715 o $3
AX<2 crystals for 10—14000 to
14850 $3.95

AX:3 crystols for 6—25000 to
25500

$3.95
$3.95

AX-3 crystals for 2—24000 to
24333

6AG7 tube.

HARVEY’S
CRYSTALS

Harvey has crystals for a buckl 6-13.
20-40-80 meter bands . . . specify your
frequency . . . mounted, holder has V2"
pin spacing. Add 10¢ for postage to
your crystal order. Above bands.$1.00
8 MC crystal for 2 meter band....$1.50

Nofe: All prices are Net, F.0.8.
N.Y.C. and are subject to change
without notice.

|
!
|

LAWRENCE W. KANAGA, who has been
engaged in sales and merchandising
for the past 13
years, has been ap-
pointed Vice-Presi-
dent of the RCA
Victor Distributing
Corporation and
General Manager of
the company’s De-
troit - pranch. His
headquarters will
be at 1930 East Jefferson Street in
Detroit.

Before joining RCA Victor, Mr.
Kanaga was, for four years, depart-
mental merchandise manager for Hale
Brothers in San Francisco. Prior to
that time he was associated with
Montgomery Ward & Company, both
in Chicago and Oakland, California.

* * *

OLSON RADIO WAREHOUSE, of Akron,
Ohio, has announced the opening -of a
new branch of the company at 2020
Euclid Avenue, Cleveland, Ohio.

According to Irving J. Olson, Presi-
dent of the firm, this new expansion
was necessitated by increased busi-
ness and the need for larger quarters.
The company will still maintain fa-
cilities in Akron.

* * *

AIR KING PRODUCTS CO., INC., has ap-
pointed J. M. Cartwright & Sons of
Memphis, Tenn., and Atlanta, Georgia,
as sales representatives for the Air
King line of radios for the states of
Tennessee, Alabama, Mississippi, Ark-
ansas, Louisiana, Florida, Georgia,
South Carolina, North Carolina, and
Virginia.

* k%

GEORGE DYNA, veferan radio and ap-
been

pliance sales executive, has
named Western
Zone Manager for
Spariks - Withington
Company, manufac-
turers of the Spar-
ton line of home re-
ceivers.

A well-known fig-
ure in West Coast
radio distribution
for the last twenty-five years, Mr.
Dyna has been most recently the West
Coast distribution manager for the
Bendix Radio Division of Bendix Awvi-
ation Corporation. He is a member
of the Los Angeles Electric Club.

* * *
H. H. SCOTT, inventor of the Dynamic
Noise Suppressor and former Presi-
dent of Technology Instrument Corp.,
recently announced his resignation as
an officer of that company and the
formation of a new organization

wwWw americanradiohistorv com

known as Hermon Hosmer Scott, Inc.,
of which he will be President and Di-
rector of Engineering.

Henry Crystie who was associated
with Mr. Scott at General Radio Com-
pany and later at TIC will be Vice-
president while Ralph G. Glover of
Oak Park, Illinois, a consulting en-
gineer, will act as Midwestern engi-
neering representative.

The new company was formed to
provide urgently needed increased
manufacturing and engineering facili-
ties for broadcast station and amplifier
equipment employing the Dynamic
Noise Suppressor.

The plant and laboratory of the new
firm is located at 358 Putnam Avenue,
Cambridge, Massachusetts.

* * *

H. V. SOMERVILLE has been named
manager of the East Central Region
of RCA Victor. He
will make his head-
quarters at 718
Keith Building in
Cleveland.

He has been en-
gaged in various en-
gineering, sales, and
distribution activi-
ties for RCA Victor
since 1929. Since 1944 he has been field
sales manager of the RCA Engineering
Products Department in the Cleveland
region.

Mr. Somerville joined RCA as a stu-
dent engineer assigned to the New
England field and later to St. Louis.
In 1932 he became field service engi-
neer on all RCA products in the Den-
ver area, and later in Omaha/

He' is a graduate of the University
of Wisconsin with a B.S. in electrical
engineering. While a student he op-
erated his own ham radio station,
WIAEU. He is a member of the IRE.

* * *
FRED ROSENSTEIN, formerly sales man-
ager of Krich-Radisco, Inc., of Newark,
New Jersey, has rejoined the sales
staff of the Terminal Radio Corpora-
tion of New York.

Mr. Rosenstein, who is well-known
as a specialist in handling industrial
electronic equipment requirements,

W

. will devote his efforts to promoting

the sale of electronic equipment to
industrial users.
* * *

RADIO MANUFACTURERS ASSOCIA-
TION'S Amplifier and Sound Equip-
ment Division has been reorganized
and three new section chairmen have
been appointed by Division Chairman
Fred D. Wilson, Sales Manager of
Operadio Manufacturing Co.

The new section chairmen are: Com-

RADIO NEWS
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WEBSTER ELECTRIC

lelehome

HOME INTERCOMMUNICATION

[
l
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Telehome

HOME INTERCOMMUNICATION

UV WRBRNERS O%

A COMPLETE PACKAGE MASTER UNIT AND
SPEAKER UNIT AT A MODERATE PRICE

® Intercommunication Systems invade the home with the same
high quality units that are available for commercial use.

This opens up the opportunity to sell to retail outlets and the
widespread consumer market.

Designed and built specially for home use, it is set up to he sold
as a package consisting of a master unit and one speaker unit
with connecting wire at a moderate price.

The new ‘“Telehome’ is available in a complete line. Addi-
tional units are available for those who want them. In addition,
a special door speaker incorporates a bell pushbutton. Another
unit is provided for kitchen modernization and new homes, and

Master Station, Speaker unit and 100
feet of wire...complete in one
package. .. .............$49.50

- Sam § : P Ext k i - sk eE R EERE .

is constructed as a “‘built-in”’ for kitchen cabinet or wall. bre Epmaloen wik 9.50
) Door speaker. . ,v.viveeveve...7.75

If you haven’t already had the complete story, write to the Prices slightly higher west of the Rockies

Webster Electric, Racine, Wisconsin for complete details.

Licensed under U. S. Patents o Western Electric Company, Incorporated, and American Telophone and Telegraph Company

WEBSTER ELECTRIC

RACINE WISCONSIN

{WEBSTER

Established 1909
Export Dept. 13 E. 40th Street, New York {16), N. Y. Cable Address “ARLAB"” New York City

**Where Quality Is a Responsibility and Fair Dealing an Obligation’’

November, 1947 _ 31
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PRODUCT

Designed and Fabricated
by the Manufacturers of High Quality
Sound and Recording Equipment for
the Motion Picture
Industry

Built by
skilled

The NEW COMMERCIAL

union
craftsmen S' d 5 l .
ol fll tudio Quality
wts.  AMPLIFIERS
under U. S. .
e i by Bardwell & McAlister, Inc.
(a4
American The advanced functional design of Bardwell & McAlister's
New 12 and 25 watt Commercial Amplifiers is based on
Telephone& the long experience of our electronic engineers in the
i design and manufacture of Audio Equipmient. for the
Telegraph CO. Motion Picture Industry, where quality is a requisite.
and_ This new line of Commercial Amplifiers arswers the
The great demand of Sound Engineers for commercial ampli-
Weste fiers embodying the proven principles of “custom-built”
- Wes m design so successful in Hollywood Studio Sound Equip-
Electric Co. ment . .. The RESULT—high fidelity reproduction at any

setting of volume controls up to full rated output; less
than 4% distortion; versatility of application. These Ampli-
fiers have an ease of operation and long life found only in
Bardwell & McAlister Studio Quality Amplification Systems.

® Designers and Manufacturers of Custom-Built
Broadcast Speech Equipment, School Sound Systems
and Recording Equipment, Estimates gladly given.

DEALER INQUIRIES INVITED.

ELECTRONIC DIVISION

BARDWELL & McALISTER, INC.

HOLLYWOOD, CALIFORNIA

e S e A ] st oo AT

n
32
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mercial Sound Equipment Section,
A. K. 'Ward, RCA Victor Division; In-
tercommunication Equipment Section,
Arch V. Samuelson, Operadio Manu-
facturing Co.; and Recording Equip-
ment Section, H. A. Crossland, Gen-
eral Electric Company.

A Marine Equipment Section will be
organized later and committees will
be appointed by section chairmen.

* * *

JAMES T. WATSON, former president
of Meissner Mfg. Company and man-
ager of the Meiss-
ner Division of Ma-
guire Industries, has
been named to ‘the
board of directors
of Potter & Brum-
field Manufacturing
Company of Prince-
ton, Indiana.

Coincidentally,
with the announcement of Mr. Wat-
son’s election to a directorship of the
company, the organization announced
plans for an expansion of manufactur-
ing facilities which will approximately
double present capacity. The company
manufactures a line of standard and
special purpose electrical relays.

* * *

P. R. MALLORY & CO., INC., has been
awarded first honors for their 1946
annual report in the Electronies and
Radio Industry classification by the
Financial World Annual Report Sur-
vey.

Radio Corporation of America was
runner-up in this classification, while

| the Stromberg-Carlson Company’s Te-

port was adjudged third.

The board of judges was headed by
Dr. Lewis Haney, professor of eco-
nomics of New York University, and
included Glenn Griswold, editor and
publisher of Public Relations News,
Sylvia F, Porter, financial editor of
the New York Post, Elmer Walzeér;
financial editor of the United Press,
and Lester Tichy, art critic and indus-

trial designer.

* *

PAUL WEATHERS has been appointed
Vice-President and Chief Engineer of
Airdesign, Incorporated, transformer
manufacturers of Upper Darby, Pa.

He was associated with RCA at
Camden and Indianapolis for 16 years
where he headed many engineering
groups in the sound and electronic
equipment field.

Under Mr. Weathers' direction Air-
design is bringing out a complete line
of television transformers.

* * *

*

| GAROD RADIO CORPORATION of Brook-

lyn, manufacturers of home radio re-
ceivers, has been sold to Leonard Ash-

| bach, president of the Leonard Ash-

bach Company of Chicago.

Barney Trott, Secretary-Treasurer
and Chief Engineer under the former
management, ‘has been retained as
Chief Engineer under a long-term
contract.

Lou Silver, Sales Manager of Garod
for the past eight years, was named

(Continued on page 154)
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AIR KING'S |
Wxxx\. portable

Gurliin

the PORTABLE RADIO FIELD

“another AIR KING SC00P

Right on the heels of the Wire Recorder,
AIR KING follows through with another
winfier . . .. . the AIR KING RADIO-
CAMERA (2 in 1) portable. Here is an
exclusive new AIR KING innovation .
[ America’s first Radio-Camera . . . com-
... pletely new . . . and different.

The ability of AIR KING to
produce the unusual in radios
is well known. The country’s
most successful merchandisers
have followed AIR KING'S.
leadership for the past 27 years.

The Radio-Camera is an im-
. portant contribution to the
"~ radio dealer . . . today . . .
when he needs it most!

AIR NING RADIO-CAMERA MODEL A410

SIZE: Height 9yv; Width 4%;" Depth 3%
WEIGHY: Less than 4 Ibs. complete with Datteries.
RAD#0: Superhetersdyne with latest typs miniaters

tubes. ) e - ;
BATTERIES: 2, flashfight type ‘*A”

} 1, 67% Yolt “'B” Battery : MODEL A410 RETAIL

CAMERA 5 v LESS

Eveready Camera Case; 50mm. Meniscus Lems, time % For quick action write or wire Air King Products Co,
and instantaneeus o . Yakes black and white A b
or co?:rm:al:?nr:; ;pgsz:gusu"am:s Film, 170 - 83rd. Street, Brooklyn, New Yo_r* BATTERIES
Adjustable strap for shoelder or hand eafry. Exoort Address: Afr King International, 75 West Street, New _‘u;;ﬁ,r.l' York

: .
She Rudir S '““ I\INGH“”“'
e - - uw;a/fy (/ fadeo. Sence 7920 | Division of HYTRON RADIO & ELECTRONICS CORP.
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IN A FEW SHORT WEEi(s

48 Years of Successful Training

Work on Actual Radio, Sound,
Television Equipment! Expert
Instructors Train You by Famous

COYNE SHOP METHOD

Get ready quickly for YOUR FUTURE. Big oppor-
tunities are waiting for properly trained men in Radjo
Manufacturing, Radio Sales and Service, Television,
Sound, Public Address. With COYNE “All Around”
Training, many branches of Radio are open to you.

. #. NOT A “HOME-STUDY” COURSE

\e‘ Learn Radio Fast!

! Asa Coyne student
you work on real
equipment in our
great shops in
Chicago — the Ra-
" dio Center of the
&. W. CooKE World. We do not
teach by mail. All Coyne train-
ing is given right here in our big
Shops in Chicago. You make
rapid progress at Coyne because
it's a shop course.

COYNE GRADUATES
IN DEMAND

Whether you have had any actual
Radio experience or not, we can
train you in a few weeks for a
better job, steady work and a
real future in the Radio field.

First we train you for a good
Radio job, then help you get it.
Coyne graduates may use our
Lifetime Employment Serv-
ice as often as they wish.

Easy to Start Own Shop

If your ambition is to be your
own boss, COYNE makes it easy!
We include special training 1n
how to start your own Radio
Shop, how to get business, keep
records, etc., right along with
our course. Then we have Free
Merchandising Service for grad-
uates to solve many problems.

We’'ll Finance Your Training
Non-veterans who are short of
cash can finance most of their
tuition and pay it in easy monthly
payments after graduation. You
may earn while learning, to help
defray living expenses. COYNE
works with you to enable you to
get the training you need.

VETERANS!

Coyne is authorized to train those who
qualify under the G.I. Bill of Rights.

Physical Disabilities
Men with physical'disabilities may qual-
ify for training at no cost for tuition
and subsist ence. q
Coupon brings
details.

Our new, fully illustrated Coyne Radio Book tells |
all about our great Chicago shops and our-plans o~

to help you. Packed with facts and pictures.
No salesman will call. No obligation.

ADDED ELECTRIC REFRIGERATION [~ T =o=cmsesccoaaaas B -
t B.W.COOKE, Pres., Radio Div., =24 ]
TRAINING This valuable training now included i COYNE ELEGTRICAL SCHOOL H
with our Radio course. 1 500 S. Paulina St., Dept. 87-81, Chicago 12, L. :
B. W. COOKE, President, Radio Division : Eeaﬁ I\;IIr fCooke Sencli mtc_: lsl'o(tjlr Bfg I;ree Radnso %ook ?
4 L the facts . . . also fu etails of your ‘‘Student |

ELECTRICAL SCHOOL g7 EP ! Finance pl
500 S. Paulina Stroet H: N:‘ 1 Finnaeq bplar: :
ChicoEo 12, M s : ]

s 850 - = B §

Moo et e : NAME.........c..... o I T R Y :
' ADDRESS...........cccveeenss. it 12 .
: ]
U SCITVieD 28 i Pon S B -t 5 STVANTE Sealil o ot B s S '

AL RADIO NEWS
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NEW COMPLETE

CONCORD

The ONLY Complete Up-to-the-minute
Catalog of Radio Parts  Sets « Amplifiers
Testers « Ham Gear * Electronic Equipment

MAIL COUPON FOR FREE COPY

Ready now—the greatest, most complete presenta-
tion of radio, electronic and television equipment
and supplies in Concord history! Packed from cover

o R A e o to cover with thousands of items—160 pages of
aﬁ‘k\ Push Button Tuning Assembly everything and qnything in Radio and Electronics.
A real buy! Precision 10-channel selector. Special bargain section of hundreds of money-
S (i Chrome-plated pushbuttons turn shaft to . . .
tune a 50 mmf condenser trimmed by 23 'savmg' values in top qUOII'Y, standard-mak'e Pansl
mmf trimmer, and throw DP DT switch to including scores of new items from nationally-
connect one of ten 100 mmf air padders. = =
Positive action, easy toset. 61 Q5 famous makers. Immediate shipment from CHICAGO
. .

X149M—Your Cost.

e e e —

. C
G.l. Record Changer _:’_‘ =\ ——
/ Sixnple,x;:argz‘ss, Rfgolprolof. PlaI}:{S }‘0 * 5@ a
12 or 12 18- ject lever. High- <) E\
T A u ;

fidelity c‘ry:.tal pickup, needle pres-

OR ATLANTA. Mail coupon for your FREE copy.

sure 114 oz." Requires mtg. basc .

11" x I{Z'l'. 614" above board and 2" Eleclrolyhc “Western Union™
below. 16.9 1 Buzzes! Flashes! Clicks! Con-
C22556M—Your Cost .95 VALUES! Buzsest Flash e restern  Union™

Capacitors for every Durpose. telegraph  signal units. Learn
Midget dry electrolytic types code. Space in cach for two
(“A 7. «C”) handle any job re- . flashlight batterics.

quiring an electrolytic capacitor. 7 1 batteri 67
. . Polarity clearly indicated. Wire €14007M—less batterics €
Tuning Unit TU-10 leads. Sizes run from '.4” by 2 to C20622—Btry, 4 needed.6%4;¢ ea.
VFO and bufler tuning. 10-12.5 me. ‘in 14" by 3';”. Easlly replace larger
aluminum case. Contains 3 Hammarlund capacitors. Can types (“B') are
-double-spaced condensers, 100, 35, and hermetically sealed in spun metal
20 mmf. tuning colls, high-voltage fixed containers with spade terminals
condencers and switches, vernier tuners, and mounting lugs. Sizes run from
etc. A real buy! 1.95 14" by 2" to 174" by 3”. No off-
5B9542M—Your Cost. . . bra'l:ds. All nationally known
makes.
?illlglb\er Tipe Mf. \Vy(; E%ch Volume Acorn
X 2 45 4c
y Q}ggk} AA 88 430 3 Cunfrulsb . 3ocket
TUBES! TUBES! TUBES! 22008 10 450 27¢ meg carbon For 954 or 955
g = X157M A 10-10 47¢ eantrol, 14” shaft tu 4 S
Standard” brands ‘at unbelievable prices, fully guaranteed! Order now! ¥}gg§§ : 2]8 ;g?(; %gc )xl/f;slla ¥4 shal CGI;e;deing\vlliots]?

E L - s 5B817M=9003. .. .29 -~ p c rugged spring
SBbllM-!629... 29¢ 55507M_65H7GT 29%¢ 29 7M- 0 g NI53M A 20-20 130 49 Each 23c¢ s arol e A
5B401M-3Q4. "65¢ 5B506M-6SD7GT..33¢ 5B402M GAESGT:.49¢ 3 ]

A A 4 X160M A 30 150 65¢ 2 meg carbon super value!
5B404AM-6H6 . .37¢ SBSOIM-TL4...... 49c 5B405SM-6)6...... 29¢ X161M C 50-30 150 293¢ control., with X167m
EB4TSM-65C7.....53c SB513M-2B7...... 45¢ 5B407M-65R7.... 0BG Xl162M B 16 500 39¢ switch, %4” shaft Each..... 9C
5B40BM-6Y6G....59c 5B505M-6B8G. .. .43c 5B400M-IR5...... 44c X163M B 100 50 15¢ 215" 1.

X164M B 100-100 X166M 39c

50-20 90 19¢  Each.

RF and DC Meter Values
0-+ Amp. R.F. Built-in thermocouple. GE type DN-

56. 214" round.
X168M-—Each . . e $1 '95
0-35 V. DC. Red mark at 28.5 V. Simpson type K25.

Speakers
with 3 ohm VC's at real
uys:
Xi50nM, 5”7 Round
PM .81.14
X151M, 4"x6” Oval,

H.V. Condenser
7500 Volts! .05 mf,
oil-filied, sealed case,
stand-off insulators.
A rare buy for Video,

— i 0 o1/

Alnico V PM .. .51.19 Xmitters, 'scopes, X- 213" round.

X152M, 4" Dynamie, ray, ete. - 5B4205M—Each. .. ey, 1.95
5B3159M.......51.49 .

450 ohm feld. ... $1.29

r CONCORD RADIO CORPORATION, Dept. E-117 |
I 901 W. Jacksen Bivd., Chicago 7, lIl. |
R : ée:' ‘nmh FREE COPY of the comprehansive new Concord Radio |
atalog.
|
.. R l - l NRINE: ot BTt i s DG A R Py N RS |
RADIO CORPORATI ON | ' }
CHICAGO 7, ILL. ATLANTA 3, GA. | AQAresar, o mewion o in dptas s oG S R RS L e A 1 - l
90 W. Jackson Bivd. 265 Peachtree St. L City o s L L TN RO O N R State, o e
LAFAYETTE RAC1O CORPORATION i . o o —— - ———— = --ﬂ—_;-—----——|
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DAVEGA Communica}ions Division %%

68 YEARS OF DEPENDABLE SERVICE TO THE PUBLIC

T

Nk

el e wew NATIONAL HRO-7

MAIL COUPON FOR

DESCRIPTIVE LITERATURE

Here are some of the many new features jn this outstanding performer.

New automatic,

adjustable threshold, double action noise limiter.Two new miniature type tubes, a 6C4 high-
frequency oscillator and an OA-2 voltage regulator are employed to give a high order of

oscillator stability. Eleven tubes plus voltage regulator. Nor- RECEIVER
mally supplied with coils for .7 MC to 30 MC.

This set has been sweeping the country by storm
since its recent introduction to Hams. Newest in
radio technic and exceptional in frequency scope,

0.54 to 3k MC and 48 to 56 MC.
Speaker $10.00 additional.

DAVEGA stores

NEW YORK
Downtown...63 Cortlandt Street:
Hotel Commodore.111 E. 42d St.
Times Square....152 W. 42d St

36

THE NEW NATIONAL NC-173

vever...9279.00
12.00
20.36

SPEAKER ....... ‘
POWER SUPPLY .,

THE NATIONAL NC-36

The National NC-46 has 4 bands, electrical ba-
spread, 10 tubes, push-pull output. Frequency
coverage 0.540 to 30.0 MC. AC.DC. 40
Complete with loud speaker. $]07
N T - B e e |
: |

DAYEGA COMMUNICATIONS DIVISION
63 Cortlandt Straet New York 7, N. Y.

J 7953

Please send full information on Communications Receivers, I

|

i

[

I O Enter order for 0 | EOR0BE0 GESEERE = I A S I
l 0O Send full information on Communications Receivers,

[

[

i

i

without obligation.. 1
NEW JERSEY LONG ISLAND l
Newark......... 00 Park Place Jamaica..163-24 Jamaica Avenus Namo ws.oeniveennns S e AR i QD J3880R0a: CTOR I l
Jersey City...30 Journal Square Flushing. ..... 39-11 Main Street Address A . R l
Paterson........ 185 Maln Strest Hempstead.,..... 43 Main Strest | TUUUE ceccescectrmiecen oo tsiiiieae, 3
WESTCHESTER O .o e B e Zone. ..... State........... |
White Plains...175 Main Street | S IhE

RADIO NEWS
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TUNING

It’s Triplett’s new method of dial lighting—one of the features Model 3432
of Model 3432 Signal Generator. The dial is BIG (330°) and Illuminated Dial
correctly illuminated . . . accurately calibrated . . . quickly Signal Generator

readable at a glance . . . with 10 to 1 Ratio Vernier Tuning for
ease of adjustmerit. The seven long scales on the dial of Model
3132 have five fundamental ranges 165 KC to 40 MC and
two harmonic ranges directly calibrated 36 MC to 120 MC.
Variable 400 cycle modulation 0 to. 100%; special copper
plated internal shielding, R.F. attenuation—and many other
features that have to be seen—and used—to be fully appre-
ciated. Model 3432 is a Triplett top value that’s priced righl.
See it now and buy it from your distributor.
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- PAPER CAPACITOR

ULTRA-COMPACT

EXCELLENT QUALITY
at modest cost

HIGH INSULATION RESISTANCE
lengthens life

-~y :g HIGH DIELECTRIC .STRENGTH
"1' assures against breakdowns

CLEAN CONSTRUCTION

and beHer appearance

LARGE LEGIBLE MARKINGS
make identification easy

SUPERIOR SEAL
means dependability in all climates

LisT

PART CAPACITY | D.C. YOLTS 8ODY SIZE, INCHES
NUMBER I MFD. { WORKING [DIAMEYER ’ LENGTH l PRICE
16-D1 001 600 % 1%, $.25
76-D2 002 600 % 1%, .25
16-D5 005 600 % 1%, .25 =y
76-D6 .006 600 % 1% .25 .

T6-S1 .01 600 Hs 1, .30
.02 600 He s .30
b .40

76-52

16-55 .05 600

T6-P1 , 1 600 45

T6-P25 25 600 55
600 .

P YRAMID ELECTRIC COMPANY

155 OXFORD STREET, PATERSON, N.J.

’
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PYRAMID

“LONG.-LIFE”
PAPER & ELECTROLYTIC

Capacitors -
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By
JORDAN McOQUAY

HE horizon represents a strong

I challenge to the television broad-
casting industry, because it lo-
calizes every television station. The
extremely high operating frequencies
of a sight-and-sound transmitter are
effectively lost when they pass the
horizon, thus limiting the area of a
station’s usefulness and contributing
to its remoteness. :

To send televised programs to other
cities or distant geographical regions
or, conversely, to obtain programs
originated elsewhere, some sort of
inter-city network is required to
pierce the restricting horizon and link
together any number of widely sepa-
rated local television stations. ¢

An even stronger reason for such
multiple-station pragramming is -the
matter of economics.

Television broadcasting is a costly
enterprise. It requires considerable
financial backing, from both the tech-
nical and program standpoints. While
the purchase of technical equipment
is recognized as a tangible investment
in material, the high cost of operating
and programming a television station
is both alarming in magnitude and in-
tangible beyond estimate.

The principal factor in the present
retarded growth of television broad-
casting is mot a shortage of equip-
ment, but a general unwillingness of
the industry to spend large sums of
money for good television programs!

When a single production of per-
haps an hour requires from 60 to 80
people—actors, actresses, set design-
ers, carpenters, electricians, prop men,
grip men, cameramen, sound men,
video operators, control monitors, di-

November, 1947

Fig. 1. Cross-section of 8-con-
ductor cable used for transcon-
tinental installation currently
under construction by A.T.&T.

The technical status and future of video networks
for inter-city programming of multiple stations.

rectors, producers, etc.—with rehears-
als consuming from 6 to 20 hours or
more, some idea of the cost can be
estimated. But more particularly, this
televised program is available only to
a local audience—perhaps only a few
thousand sets. So great is the cost of
producing large-scale or lavish pro-
grams—lengthy plays and anusicals,
requiring many changes of settings,
props, lights, etc.—that few existing
television stations can afford to stage
and photograph good entertainment
for such' a restricted number of lis-
tener-viewers. And good entertain-
ment is defined as that on a quality
scale comparable to theater motion
pictures.

This comparison with the cinema
art-is important, because television
must compare favorably with theater
motion pictures, if television is to suc-
ceed as both an art and an industry.

Television is also in need of a mass
audience, so that commercial adver-
tisers will take an interest in the
medium.

The only method of lowering the
enormous cost of individual programs
produced for a local or limited audi-
ence is the syndication of such pro-
grams, as in radio broadcasting, by

www americanradiohistorv com

means of multiple-station distribu-
tion networks. Also, this is the only
method of reaching and developing a
mass audience, for commercial pur-
poses. To prevent duplication of local
service, such television networks must
be inter-city,'as well as inter-regional.

Thus, the economic factor of tele-
vision broadcasting is closely inte-
grated with the technical aspects of
the new industry.

Confronted with this urgent need of
the television industry, practically all
of the larger, technical communica-
tions corporations, as well as equip-
ment manufacturers, have responded
with extensive research and develop-
ment toward systems of network-
linkage for television stations.

There are three principal methods
of multiple-station programming for
television, and each is a billion-dollar
enterprise in itself. The three basic
systems to be considered are: 1. Co-
axial cable (multi-service type); 2.
Radio relay (microwave); 3. Film
(prepared for television use).

The first two systems have not been
developed entirely for the 9xclusive
use of television, since it is ‘intended
for both coaxial cable and microwave
radio links to also transmit carrier
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smm COAXIAL CABLE INSTALLED OR UNDER
CONSTRUCTION DURING 1947

=w=COAXIAL CABLE EXTENSIONS PLANNED
FOR THE NEXT FEW YEARS

JUNE 2,1947

Fig. 2. Map shows existing and proposed routes of coaxial cables.

telephony, telegraphy, telephoto, tele-
printer, ticker and high-speed business
machine signals, facsimile signals, and
other services.

Although not a network in the Dhys-
ical sense, film of the motion-picture
type but prepared exclusively and
especially for television is included in
this analysis, because of its inevitable
use as an -economical substitute (for
the first two systems mentioned) dur-
ing the next decade of television-——
and, perhaps, the next decade after
that!

All of the three systems are as yet
in various stages of experimental test-
ing or initial construction. An impor-
tant time element—of from 6 months
to 1 year—permits more careful con-
sideration of each system by the tele-
visfon industry prior to the adoption

Fig. 3.

(Left One of the seven relay stations in the new microwave s
Jackie Jones Mountain near Haverstraw, N, Y. A pair of shielded lens
beamed waves at 4000 mc. Developed by Bell Laboratories, the radio
for television. Fig. 4. (Right) Parabolic reflector antennas in use with t

of one or more. And the cost of each
service is a significant factor in this
competition.

Of the three network systems, only
one, coaxial cable, is now in use as a
limited regional network on the East
Coast.

Coaxial Cable

The idea of wire or cable transmis-
sion of a wide band of frequencies is
not new, since a workable system was
developed and put in operation by the
Bell System over ten years ago to pro-
vide limited television program serv-
ice between New York and Philadel-
phia. The wide-band system of trans-
mission proved feasible, not only for
occasional television programs but,
more particularly, for handling a
large number of carrier telephone

T B e e A bt e e S (A

channels continuously and simultane-
ously. An energetic research and de-
velopment program was then put into
effect by the Bell System, eventually
resulting in the highly efficient coaxial
cable systeml of the present day.

A section of this transmission cable
(Fig. 1) actually contains eight inde-
pendent concentric cables—together
with 49 paper insulated wires for test-
ing and. ‘maintenance purposes. The
insulating discs, separating outer and
inner conductors of each cable, are
constructed of low-loss polyethylene
and spaced about one inch apart. A
long section of a cable—with repeat-
ers or boosting amplifiers, and other
gear—has a bandwidth of approxi-
mately 2.8 megacycles, which is ade-
quate for most monochrome video
signals. Impedance is about 75 ohms
at the higher frequencies of operation.,

The complete cable is buried di-
rectly underground by enormous, mo-
bile, cable-laying apparatus (Fig. 5),
which plows a suitable burying trench,
deposits the cable in place (Fig. 7),
and then covers the excavation, in a
continuous operation.

Originally scheduled for only 6000
miles in 1944, the Bell System’s pres-
ent cable construction program now
calls for 12,000 route miles of this
broad-band facility to be in service
by the end of 1950. The map (Fig. 2)
shows the cable network now in place
or now under construction (all solid
lines) and extensions to be completed
within the next three years (dotted
lines). These installations, it should
be noted, follow the major telephone
traffic routes of the country. Two
complete coaxial cables have been in-
stalled between Washington and New
York, which is the heaviest telephone
traffic route in the country:.

Repeaters for the coaxial cable sys-
tem are built around a small, high-

ystem connecting Boston and New York, located atop
antenngs provides two-way transmission with l-wait
relay system provides wide-band communications link
wo-way experimental radio gelay system for television.

RADIO NEWS
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_GABLE REEL CAR CONTROL EQUIPMENT CABLE PLOW TRACTOR
CONTAINING REEL OF FOR PLOW DIGS TRENCH ° PULLS ALL

CABLE BEING FED TO DROPS CABLE | 7 e

.Fig. 5. A giant cdable plow used for laying coaxial cable is shown in operation. Line runs from Baltimore 1o Washington.

gain video amplifier tube, somewhat
similar to the type 6AK5. The wide-
band amplifier consists of three stages
with feedback, giving an over-all gain
of 50 db: at the high frequencies of
operation. Each amplifier is adjusted
to provide just sufficient gain to equal
the loss in a fixed equalizer plus the
natural loss of the cable. Each stage
is equipped with parallel tubes, so
that if one tube in any stage fails to
function, operation of the amplifier
will not be affected. A repeater (am-
plifier) is inserted in a coaxial line
about every 6 or 8 miles.

The 8:conductor cable (Fig. 1) nor-
mally provides 480 carrier telephone
circuits simultaneously, using r.f.
modulation with crystal control. This
is the primary purpose for which the
coaxial cable was designed and devel-
oped; to increase the number of avail-
able long distance telephone circuits,

and not, as many suppose, for carrying

television programs.

Two normal channels are combined,
by means of suitable terminal equip-
ment, to provide for transmission of
high-quality audio programs, as re-
quired for radio network distribution
(for later broadcasting). The cable
thus provides audio program channels
of greater frequency bandwidth than
that needed for ordinary telephone
conversations.

Telegraph transmission by coaxial
cable requires much narrower fre-
quency bands than those normally
used for long distance telephony, and
suitable terminal equipment divides a
single channel into either 12 or 18
separate telegraph transmission chan-
nels.

Use of the coaxial cable for video or
television signals, however, requires
the entire usable frequency band-
width, about 2.8 megacycles, of all
channels of the cable system: Thus,
transmission of a single televisioh pro-
gram over any given section of coaxial
cable prevents the use of that cable
section for any other of the multiple
services (telephone, telegraph, fac-
simile, etc.) which it is otherwise ca-
pabfe of carrying.

Since development began,

1947

experi-

November,

mental television transmission over
the inter-city coaxial cables between
Washington and New York was fur-
nished free to television broadcasters.
Now, however, these facilities are
available only on a commercial basis!
Recent publications of the tariffs tre-
ated a near-panic in the television
industry. The charges averaged bet-
ter than $40 per circuit mile of cable
linking New York, Philadelphia, Bal-
timore, and Washington. The rate of
inter-city movement of television pro-
grams now costs almost ten times the
rate to send audio network programs
(for later broadcast) between the
same cities. Higher rate for television
facilities is justified, however, by the
technical difficulties involved in han-
dling video signals and the limited
number of cable conductors between
cities which must be shared with tele-
phone, telegraph, and other services.
But from the operational standpoint,
this high cost propbably will prevent
many television stations from accept-

ing programs originating in other
cities. For example: A television sta-
tion in Washington would pay a mini-
mum of $9500 monthly for video pro-
gram service from New York, and vice
versa.

While ‘the effective bandwidth of
this coaxial cable system is entirely
adequate for most television work, it
places a pronounced limitation on the
degree of picture fidelity. For the
transmission of chromatic television,
requiring a bandwidth of at least 6
megacycles, the cgaxial cable is use-
less. )

Nevertheless, limited facilities for
inter-city distribution of television
programs dre now in existence (Fig.
2) and extensive facilities for national
network coverage will be available
within a few years—at a price. How-
ever, considering the economic factor,
it's extremely doubtful that the de-
mands of television will ever become
so strong financially as to force the

(Continued on page 120)

Fig. 6. A.T. & T.'s radio relay system operating between New York and. Boston.
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By
ROBERT LEWIS, WaMQU

Newly perfected limiting

circuit holds modulation below

1009, irrespective of input.

INCE the publication of the ar-
S ticle “Compact 75 Watt Trans-

mitter” in the July, 1946 issue of
Rapio NEws, a number of hams and
prospective hams have written in, in-
quiring as to when details on the mod-
ulator unit, mentioned at the end of
the article, would be available. After
many delays, due mainly to the diffi-
culty of obtaining certain parts, es-
pecially transformers and sheet metal-
ware, the audio companion to the
r.f. unit became a reality.

A glance at the circuit diagram will
show at once several unusual features
about this amplifier that are not found
in other audio units. Several years
ago, the writer did some rather ex-
tensive home research into the field
of peak limiting amplifiers. The first
circuits tried out were, of course, the
conventional circujts that had ap-
peared in literature for the amateur.
One circuit used a single 6L7 as a lim-
iter tube in conjunction with a diode-
triode tube operating as an amplifier-
rectifier. Another circuit operated on
the same principle, except that the au-
tomatic biasing voltage was fed back
to the suppressor grid of a pentode
(6SJ7). Both of these circuits suffered
from two disadvantages. First, at
unusually high signal level, the limiter
tubes had a tendency to “block” due
to their sharp cut-off characteristics.
Second, so much filtering was neces-
sary in the a.v.c. line to prevent “mo-
torboating” and to smooth out the
action, that the time required for the
limiting action to take place was ex-
cessive. In actual operation, consid-
erable signal of excessive level got
‘through the amplifier before the lim-
iter tube began to reduce the gain,

The solution of the first problem,
the elimination of blocking or cut-off,
was easily found by using aeremote
cut-off pentode, in this particular case
a 6K7. With this tube functioning in
the limiter stage, no cut-off was ob-
served at any signal level. The sec-

42

Two views of the completely home-
built, rack-mounted modulator unit.

ond problem, that of eliminating time
delay in the action was solved by using
two tubes in push-pull in the limiter
stage, instead of only one, and remov-
ing all filtering from the a.v.c. line.
Fluctuations in the automatic bias
were now applied to the grids of both.
tubes in equal phase and voltage. The
resultant changes in plate currents of
the two 6KT’s cancel out in the plate
circuit, and feedback through the a.v.c.
circuit is eliminated. For this reason,
it is not necessary to insert RC filter
networks in the a.v.c. line as is the
case when a single tube is used. There
now being no impedimeng in the a.v.c.
line, the automatic bias is applied
instantly.

The actual operation of the limiting
circuit, referring to the diagram, is
as follows: Audio signals, taking their
normal course through the amplifier

wwwW.americanradiohistorvy com

reach the 6SR7 grid through Ciw. The
triode section of the 6SR7 amplifies
the signal which is then rectified by

the diode plates of said tube. The
diodes are biased negatively by R.. and
R.. When the rectified audio voltage
exceeds the fixed bias (threshold level),
then diode current flows and negative
bias is instantly applied to the 6SK7
grids, reducing the gain in this stage,
and the over-all gain of the amplifier.
The amount of gain reduction depends
on the audio level, an increase in audio
level above the threshold level causing

" a gain of the limiter stage, thus hold.

ing the output practically constant
above the point where limiting begins.
To prevent the gain from returning to
normal instantly after a peak has ac-
tuated the limiter, Cy; and R., provide
a delay circuit resulting in a return
time to full gain of about a half sec-
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ond, which seems to be about right for
voice operation. This delay circuit
does not, however, have any effect on
the instantaneous application of bias
to the 6SK7 grids during limiting ac-
tion.

This limiting circuit allow-s the
transmitter to be modulated nearly
100 per-cent at all times without fear
of overmodulation. It was found dur-
ing actual measurement that an in-
crease in input, above the threshold
level of 10 db., resulted in an increase
in output of only 2 db. Therefore, if
the transmitter is adjusted for 90 per-
cent modulation with limiting action
just starting, 100 per-cent modulation
will rarely be exceeded.

Aside from the peak limiting fea-
ture, the circuit is straightforward,
terminating in four 6L6's in “class
AB,,” capable of delivering about 50
watts of sine wave audio (probably
more in voice wave power). An al-
ternative plan which came to mind was
to use but two 6L6's in “class AB.,”
but after weighing the relative merits
of the two systems, the push-pull-
parallel arrangement won out. Two
6L6’s in ‘“class AB.’ require driving
power, a driver. transformer, and a
source of fixed bias. In addition, the
plate current swing, from zero to max-
imum signal, is quite high, which
would result in poor voltage regula-

Complete schematic diagram of 50-watt modulator.

tion, were a condenser input filter
to be used in this particular instance
instead of a choke input. On the other
side of the ledger, four 6L6's in ‘‘class
AB,” may be resistance coupled to a
voltage amplifier, cathode biased, and
the plate current, although initially
higher, increases little between zero
and maximum signal.

The response of the amplifier pur-
posely excludes frequencies in the re-
gion below about 400 cycles, as these
frequencies do not contribute to in-
telligibility in voice communication.
The plate blocking condenser in the
r.f. amplifier causes frequencies above
5000 cycles to be attenuated. If “high
fidelity” is desired, it can be obtained
by using more expensive audio fre-
quency transformers in the unit and
by inserting a 20,000 ohm resistor
across the 6SK7 plates. It would be
necessary, too, to increase the size
of the coupling condensers.

Mechanically, a great deal can be
gleaned from a study of the photo-
graphs. The foundation for the mod-
ulator matches the r.f. unit described
previously. Chassis size is 17 inches
long, 13 inches wide, and 4 inches high,
with a 19 by 1214 inch steel panel and
mounting brackets to fit. In this par-
ticular unit the original crackle finish
was removed and all layout, drilling,
and cutting were done on the bare

metal. After all mechanical work
was completed, the entire unit was
sprayed with gray lacquer. Of course
the refinishing job is optional with
the individual.

Referring to the photograph of the
top chassis view at the rear (left to
right in all cases) components are:
Power transformer, rectifier, filter
chokes, and filter condensers. Across
the center of the chassis are the four
6L6's, 6N7, 6SR7. Components at the
front of the chassis are the modulation
transformer, output control (R, Ru),
6SKT's, input control (Rs, Ri), decoup-
ling condensers (C. and Cs in one can),
6C5 and 6SF5.

The meter on the front panel in-
dicates when limiting takes place and
the relative amount of limiting. This
meter actually measures the total
plate current to the 6SK7’s. The
three large knobs are the input con-
trol, output control, and a dummy
knob, whose sole function is to balance
the front panel layout. At the bottom
of the front panel are the microphone
connector, power transformer primary
switch, plate voltage switch (in cen-
ter-tap of high-voltage winding), and
pilot light.

At the rear of the chassis are
mounted the terminal strip, fuse
holder, and output terminals. A

(Continued on page 147)

Terminals No. 1 and 2 connect to 115 volt a.c: line, No. 3 and 4 fo

remote control voltage {115 volt a.c.), No. 5 to external ground, while terminals No. 6 and 7 are the output of the modulator.
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Ri—2.5 megohm, V3 w. re.

R;—3500 ohm, 1 w. res.

Ry, Ryr, Rig—250,000 ohm, 1 w. res.

R(—50,000 ohm, 1 w. res.

R;, R,;—500,000 ohm, 1 w. res.

Rs, Ris—1500 ohm, 1 w, res.

Rz, Ry, Ry—100,000 ohm, 1 w. yes.

Ry—20,000 ohm, 1 w. res.

Ry, Ryos Rys, Riz—100,000 ohm (per sec.) dual
pot.

Ry, —150 ohm, 1 w. res.

Rig—200 ohm, 25 w. wirewound var. res. (Set
at 125 ohms)

+

Rog—25,000 ohm, 100 w. wirewound res. with
adjustable sliders

Ry—1 megohm, 1 w. res.

R.oe—1000 ohm, 1 w. res.

R.;—4000 ohm, 1 w. res.

C,, C,—10 ufd., 25 v. elec. cond.

Cy, Co—8 ufd., 450 v. dual elec. cond.

C.,, Cs, Cq, Cs—.01 pfd., 600 v, cond.

Cy, C15—10 ufd., 150 v. elec. cond.

Cio» Cy1, C1o—4 pfd., 600 v. oil-filled cond.

Cy—.5 nfd., 600 v. cond.

Cy—.05 ufd. 600 v. cond.
1» Ts—Interstage trans., single plate to push-

pull grids, 3:1 ratio.

T.—Interstage trans., push-pull plates to push-
pull grids, 1:1 ratio.

Ty—Modulation trans, (UTC Varimatch VM-2)

T,—Power trans. 450.0-450 v. @ 225 ma.;
63 v. @ 6 amps.; 5 v. @ 3 amps. (UTC
5.40)

CHy, CH.—Filter choke, 225 ma.

M—0-25 ma. d.c. meter

S1, Sa—S.p.s.t. toggle sw.

Fi—3 amp., 115 v. fuse

Relay—S.p.s.t., 115 v. a.c. relay

V,—6SF5 tube

V,—6C5 tube

Vs, V.—6SK7 tube

V;—6N7 tube

Vs, V1. Vs. V.—6L6 tube

Vie—35Z3 tube

V—6SR7 tube

November, 1947
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A Hi-Fi Broadeas
Band Tuner =

By L. M. DEZETTEL
Allied Radio Corporation, Chicago

This low-cost. easily-built t.r.f tuner provides
high quality reception over entire broadcast band.

Top view shows the proper placement of Under-chassis view of unit showing mis-
parts. Alignment of this tuner is not difficult. cellaneous parts assembly and wiring.

WAL americanradiohistarv.com

Over-all view of t.r.f.
broadcasi-band tuner.

HE ranks of high-fidelity enthu-

slasts are growing. More and

more ‘“radioman music-lovers”
are looking for a means of receiving
broadcast programs with high quality
reproduction but without paying too
much. for the tuner or construction
components.. A low priced superhet
is usually too selective, its perform-
ance generally resulting in sideband
clipping. Wide-band superhets involve
bandpass filters which are a bit expen-
sive, and not easy to adjust. Here is
a tuner circuit that will previde high-
fidelity broadcast band reception. All
of the parts needed to build it come
to about $25.00. 1t is a t.r.f circuit—
not too sensitive—and not too selec-
tive; but otherwise a dandy performer
with some good features.

Since t.rf. circuits are inherently
broad-band, only two tuned circuits
are used in order to retain these
broad-band features. Sensitivity is
aided by using a good antenna. It’s
worth it, and helps cut down on tube
noises. Selectivity is good enough to
separate stations—that’'s all that
really counts. This circuit will, re-
ceive local broadcast programs and
supply about a 1 volt quality signal
for feeding any good amplifier.

There are a few features incorpo-
rated in this circuit that are worthy
of mention. These features provide
“better handling, and a better signal.
To increase the sensitivity somewhat
type 6SG7 tubes are used. as they
have about the twice the transconduct-
ance of the conventional 6SK7. A
6H6 detector is used for linear demod-
ulation, yet it does not load any
tuned circuit. Each diode of the 6H6
is used separately, one for signal de-
tection, the other for a.vc. The action
of a.v.c. on only one tube is surpris-
ingly good, because the 6SG7 is a semi-
remote cut-off type. The action is good
enough to maintain almost constant
output while tuning from one station
1o another. Another reason for using
a.vic. is to provide a negative d.c. volt-
age for operating the magic-eye tun-
ing indicator. The tuning indicator
is a great aid in tuning “on the nose”
which is so essential to quality re-
ception.

The dectector feeds a 6J5 cathode-
follower. There is no amplification in
the 6J5 stage but it has an important
advantage. It permits connection to
almost any input impedance on a fol-
lowing amplifier, and interconnecting
cable length and type has'practically
no effect on quality or frequency
response. A long shielded lead may
be~run between tuner and amplifier,
if desired, without affecting the qual-
ity of reproduction.

While the tuner is available as a
complete packaged kit of parts with
the chassis already punched, all the
parts are standard, and available at
most radio supply . houses. Except
that the two-gang variable condenser
should match the coils to cover the
broadcast band, none of the parts
values are critical. A planetary drive
dial with a 5 to 1 reduction ratio is

RADIO NEWS
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used for tuning. Calibrated dials are
not made for the coil and condenser
combinations available. The coils
should have good “Q.” The antenna
coil should have a high-impedance
primary so that antennas of random
length may be used.

The pictorial diagram shows the
layout of parts on the chassis. Other
layouts will work out, too. The only
precaution that must be taken is te
guard against long grid and plate
leads to and from the 6SG7. These
leads must also be well separated
from each other to prevent the pos-
sibility of oscillation. There should
be a_sequence of logic in the layout
following the sequence of individual
tube circuits shown in the schematic.
Orient the sockets and coils so that
the grid terminal on the antenna coil
is adjacent to the #4 terminal on the
first r.f. tube socket. Mount the tube
sockets from the underside of the
chassis. Use grommets in all chassis
holes that pass wire leads to prevent
insulation fraying with its possiblex
consequence of developing hard-to-
trace noises later. Use plenty of wir-
ing tie-points, and avoid ‘‘up-in-the-
air” connections. Fixed resistors and
condensers are supported by_their own
pigtail leads wired in.

Wiring presents no problem except
that the precautions mentioned above
should be observed. That is, leads
carrying r.f. (grid and plate leads on
6SG7 tubes) should be short, and
dressed down close to thé chas-
sis. Obviously, all of the other
rules of good wiring should be ob-
served. Twist the filament leads, use
rosin core solder only, and hook leads
into terminals securely before solder-
ing. Use solder sparingly, only enough
to make a good bond. Pigtail leads on
resistors and condensers should be no
longer than necessary to reach from
one of the connections to the other.
Don’t run the .a.c. line cord all over
the chassis, or it may induce some
hum. Keep long runs of a.c. well into
the corners. For builders whose
knowledge of schematic symbols is not
too good, the tuner can be wired en-
tirely from the pictorial diagram.
Even if you can read a schematic
don’t be too proud to use the pictorial
diagram.. You can work much faster
with it.

One of the npicest things about a
t.r.f. circuit is the simplicity of align-
ment. Tune in a station at the high
frequency end of the band and ad-
just either condenser trimmer until
you get maximum signal. Then de-
tune the trimmer until the volume
drops about 25%. It will be slightly
misaligned or ‘“double peaked.” In a
t.r.f. circuit you won't actually get a
double peak—but a broad-nosed peak
which is exactly what you want for
high-fidelity reception. The response
curve obtained was the result of this
type of adjustment. You can broaden
the nose of the curve even more than
shown here, but at some sacrifice in
sensitivity and selectivity. The choice
will depend upon your location and
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I
6US/6GS
6]

Ry—220 ohm, V, w. res.

Ry—56,000 ohm, Y5 w. res.

R.—2200 ohm, V; w. res.

Ro—15,000 ohm, V5 w. res.

Rs—2 megohm, Y, w. res.

Rg, Rigy Ry—1 megohm, Y2 w. res.

R:—390,000 ohm, V5 ». res.

Rq——150 000 ohm, V3 w. res.

Ry—3900 ohm, 2 w. res.

R,—1000 ohm, Y3 w. res.

R,~—47,000 ohm, 1 w. res.

R;~—100,000 ohm pot.

Cy, C;—498 piufd., 2-gang tuning cond. (Knight
61-061)

C, Cai—2-17 ppufd. trimmer cond.

Cs..Cy, Cp, €15—.05 ufd., 400 v. cond.

3

Cs, C,—400 pufd. mica cond.

C10—100 uufd. mica cond.

Cun, Ci1o—16/8 ufd., 450/450 ». elec. cond.

Cu—1 ufd., 200 ». cond

S —S.p.s.t. sw. (on Ry,

L,—Shielded ant. :oxI (nghl 60-555)

L,—Shielded r.f. coil (Knight 60-556)

RFCy—2.5 mh. r.f. choke

T,—Power trans. 210-0-210 ».
@ 2amps., 6.3v. @ 2 amp

1—23,” planetary drive dial (Croname 298)

1—5Y3 tube

2—6S8G7 tubes

1—6HG6 tube

1—6US5/6GS5 tube

1—6J5 tube

@ 40 ma, 3 ».

Complete schematic diagram of t.r.f. tuner.

your own Dpreference. Experiment
around a little with the trimmers
until you get the best results. In a t.r.f.
you can never misalign the set so
badly that you can’t repeak it easily.

All parts are readily available.

As mentioned before, an outside an-
tenna is required. A doublet type is
best for better signal-to-noise ratio.
One of the old-fashioned inverted “L”

(Continued on page 110)

Response curve obtained—tuner is misaligned to obtain wide-band performance.
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A NARROW-BAND
M ADAPTER

views of the simple,

NBFM

Two
easily built

Any standard type communications receiver can be
used with this adapter for reception of NBFM signals.

g

SIMPLE, inexpensive, easy-to-
A construct FM adapter which,

when used in conjunction with
any type of communications receiver,
will enable the proper detection of
narrow-band FM signals and the real-
ization of the greatest advantage of

FM noiseless reception, should be of
interest to the amateur.

This adapter consists merely of a
limiter and ‘discriminator—the impor-
tant feature being the use of any com-
rmon type of if. transformer without
a center tap.

Schematic diagram—a limiter and discriminator are all that are required.
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R,—10,000 ohm, Vs ». res.
R—(See text)
R+—50,000 ohm, 13 ». res.

R, Rs, Re—100,000 ohm, V3 w. res.
1 C—50 pufd., 300 v. mica cond.
Cs, C10—.001 pfd., 300 v. mica cond.

Cyi—.1 pfd., 400 ». cond.

R3

et

Cs, C7, Cs—100 putd., 300 v. mica cond.

Co—(See text)

Cs—.05 ufd., 400 v. cond. 3

RFCy, RFCy—1 10 2.5 mh. 1.f. choke

LF. Transf.—Any if. interstage, input or out-
put trans. of proper frequency

Vi—Any r.f. pentode Vo—Any dual-diode

adapter.
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The majority of discriminator, cir-
cuits require a special type of center-
tapped transformer or one with dual
secondaries. " Such transformers are
usually slightly more expensive and
are not always readily obtainable in
all the frequencies employed for the
if. of the various types of communi-
cations receivers, especially those of
the surplus type. The operation of a
discriminator necessitates a Center-
tapped secondary, so the ‘center tap
will be incorporated, but not in the
transformer.

By referring to the circuit diagram,
it may be seen that there are two r.f.
chokes connected in series across the
secondary of a common if trans-
former and the necessary electrical
center tap is at their junction. Al-
though it may be true that trans-
formers especially designed for use in
a discriminator circuit have optimum
“Q” and coefficient of coupling, this
circuit will give satisfactory discrimi-
nator operation for the amateur nar-
row-band FM.

The balance of the discriminator
and limiter circuits are conventional.
A minimum of components have been
used to maintain simplicity and yet
not detract from the satisfactory op-
eration of the unit. The placement of
parts is not critical nor should any
great care be taken in any part of the
construction. All that is necessary is
that the if. transformer be of the
same frequency as the i.f. employed
in the receiver with which this adapter
is to be used.

Although the original design of this -
unit, the one shown in the photographs,
employed a type 9001 tube as the lim-
iter and a 6AL5 as a discriminator, it
is not necessary that these particular
types be used. For the limiter, any
r.f. pentode, such as the 6SJ7, 6ACT,
6SH7, etc., will perform just as well
without any modification of the cir-
cuit. A type 6H6 is quite commonly
used as a discriminator, or for greater
simplicity, a pair of crystal diodes
such as the 1N35, 1N34, 1N21, 1N23,
etc., will work out very nicely and
afford the added advantage of avoid-
ing the cathode hum often present.
when tubes are used.

Following_through the rest of the
circuit, it will be noted that the cou-
pling condenser, C,, is at the external
end of the shielded input cable. It was
found that this method minimized ca-
pacity loading, by the shielded cable,
of the last i.f. circuit in the receiver
to which this adapter is connected. C:
and R, form a conventional RC cou-
pling to the grid of the limiter tube.
C. is used to prevent any audio voltage
from appearing across R. while C; is
an r.f. bypass for the screen. R; should
be of such a value as to drop the source
voltage to from 10 to 25 volts—all that
is necessary for the plate and screen
of the limiter tube. This voltage should
be kept at the lowest value that will
give normal audio output from the re-
ceiver in order to provide the best
limiter action. R. can be determined

(Continued on page 126)

RADIO NEWS


www.americanradiohistory.com

-(uality from Standa
»-11

Rear view of converted receiver. The tone
control is mounted on rear chassis flange.
The selenium rectifiers shown make pos-
sible a voltage doubler circuit and in-

By making

crease the power output of the receiver.

IGH quality performance nor-

mally associated with expen-

sive console models, can be
obtained from standard 5-tube radios
at very low cost. By changing the
circuit design of the audio and recti-
fier circuits, console quality perform-
ance can be achieved. Installation of
selenium rectifiers in the voltage
doubler circuit will increase the maxi-
mum power output of the receiver to
5 watts and allow the use of feed-
back to achieve a high degree of
fidelity.

The circuit elements shown in Fig.
1 were added to a standard radio re-
ceiver whose maximum power output
was 1% watts and distortion 10% at
6 watt. The maximum power output
was increased to 4.5 watts and the dis-
tortion at 3 watts was only 8%,
Fidelity could be adjusted to meet in-
dividual tastes and the hum was re-
duced to an inaudible level.

The outstanding feature of this cir-
cuit, however, is the fact that the ad-
ditional components, with the excep-
tion of the external speaker, can be in-
serted on the existing chassis.

(Continued on page 140)
—p

Fig. 1.Schematic diagram shows changes

(shaded areas) made in-a conventional

a.c.-d.c. receiver. The revised power sup-

ply and volaume control circuits provide
added features. An external speaker,
tone control, and inverse feedback have
been added to improve tondl quality.

November, 1947

GEORGE EANNARINO
Sales Eng., Federal Telephone & Radio Corp.

minor changes in the andio

and rectifier circuits—a standard
five-tube, a.c.~d.c. home reéceiver will

provide mnear-console performance.

R,—47,000 ohm, Y5 w. res.

R.—In a.c.-d.c. set '

R,—1 megohm pot. (tapped at Y4 megohm)

R,—3300 ohm, ‘/% w. res.

R.—10 megohm, Y3 w. res.

R,—47 ohm, ‘/f w. res.

R;—470 ohm, Y3 w. res.

Rs—1 megohm pot.

R.—1 megohm, V2 w. res.

R;y—2.2 megohm, l/‘2 w. res.

R{;—500,000 ohm, %3 w. res.

Ry, —150 ohm, 1 w. res.

R,;—250,000 ohm, V2 w. res.

R,—4000 ohm, 3 w. res.

Ry;—3 ohm, 3 w. res.

Rus» Ris—Keystone or Globar negative coefficient
res. 1400 ohms cold, 200 ohms hot, 5 w.

Ry;—47 ohm, 1 w. res. :

C,, C.—Trimmers (in i.f. can)

Cs, Cy, Ce—100 ppfd. mica cond.

Cs—50 ppfd. mica cond.

C—.006 ufd., 400 v. cond.

Cs—200 pufd. mica cond.

Co—In a.c.-d.c. set

C10—500 ppfd. mica cond.

C11—.001 ufd., 400 v. con.

Cyo—20 ufd., 25 v. elec. cond.

C14—40 ufd., 250 ». elec. cond.

Coi—.02 pfd., 400 v. cond.

Ci;—.25 pfd., 400 v. cond.

C1—H40 ufd., 300 v. elec. cond.

C1:—80 utd., 300 v. elec. cond.

C15—40 ufd., 250 v. elec. cond.

T,—Output trans. (in a.c.-d.c. set)

Ext..Spkr—8, 10 or 127, 3 ohm, speaker
\—In a.c.-d.c. set

PL,—#47 pilot light

Rect.—Seleninm rectifier (Federal #403D2625)
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The RECORDIN

By OLIVER READ
Editor, RADIO NEWS

Part 9. Magnetic reproducers—miscellaneous phoneo

pickups comprise many types and varieties. These

include magnetic, dynamiec, moving vane, ribbon, ete.

E very earliest types of mag-
netic pickups employed a heavy
weight which exerted consider-

able pressure on the record during re-
production. These often used as much
as six or seven ounces of pressure for
the needle to track properly and to
keep the needle in constant contact
with the groove.

As far as the. springiness of the
needle system is concerned, we must
consider the weight of the needle and
all of the other moving parts which
combine to prodiuce the ‘‘needle impe-
dance.” If we ate to get maximum
response, lowest record wear, and
good, clean tone quality, these factors
must be carefully considered by the
manufacturer. Therefore, it is neces-
sary that low needle impedance be
maintained. The needle impedance in
the modern pickup is kept to a very

low value, hence, it is possible to ac-
quire almost ideal reproduction.
Probably the best analogy for mag-
netic pickup is the generator as used
in our large electrical power plants.
Here we find that a wire is moved in
the vicinity of a magnet.
a current of electricity in the wire
or, conversely, the magnet may be
moved and the wire fixed in a sta-
tionary position. The earliest mag-
netic pickups were also known as
“moving iron.” These had a station-
ary coil of wire, a magnet, and an
armature which was attached to the
needle. The armature moved with the
needle inasmuch as it held it station-
ary in place. This, in effect, shifted
the magnet with respect to the coil
and created electrical impulses in the
coil. This variable current was then
amplified in the form of sound.

Fig. 2, Moving vane structure of Zenith “Cébra” pickup. Fig. 3. Movement of pickup stylus
amplitude-modulates an. oscillating detector amplifier. Audio signal is obtained at output.

4 250 Vel AMAA 2
S MEG CAPACITANCE
IN pptd.
L2 2°_‘§~’ﬁ° 50,000
! . 1200 [
g (F7 = =
Ll —-“2mﬁ- - 5000 1000
B y |
100}
I MEG. aE s
—I;'EG_ OUTPUT
(Fig. 3) %
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This creates

Fig. 1. Fairchild dynam-
ic pickup employs a
diamond tipped needle.

The modern broadcast station, espe-
cially those employing FM, use very
expensive and precision made moving
coil type pickups or variations of mag-
netic units. These units use a very
small needle pressure and record life
is greatly increased due to the low
pressure of the needle as it rides in
the groove. It should be pointed out,
however, that there is a minimum
weight requirement for any pickup.
First of all, too little pressure will
cause the needle to “ride up” on one
wall of the groove and distortion will
take place. Secondly, on a fast whirl-
ing disc, the tendency for the needle
to ‘‘ride out” on the disc will cause the
pickup to actually slide across the rec-
ord without engaging the bottom, or
even the wall, of the groove.

One of the most important char-
acteristics that affects record wear and
tone quality is the resistance of the
needle system to side motion. This is
known as “needle impedance.” In any
pickup it is not possible for the needle
itself, or the armature which connects

~ thereto, to move freely in space.~ Any
driving system has a certain amount of
spring to it. In addition to this spring-
ing action of the needle system, we
must consider the weight of the needle
itself which strongly resists vibration
in the groove.

The inertia presented to a phono-
graph needle as it is pushed ffom side
to side in the groove at rates to 8000
c.p.s. or even higher, suddenly becomes
a very large force working against the
record groove.

In the moving coil type of pickup,
the magnet is stationary and a tiny
coil is attached to the needle in such a
manner that it vibrates in cadence
with it. This principle is used in many
of the finest pickups available today.

RADIO NEWS
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They are widely used in broadcast sta
tions as previously mentioned. How-
ever, due to their high cost and precise
manufacturing methods, they are too
expensive to be employed in the aver-
age home phonograph.

The FM Pickup (Frequeney
Modulation)

In previous chapters we described
and showed accompanying diagrams
for the earliest type of FM or ‘“con-
denser type” pickup. Actually, mod-
ern systems employ very small FM
transmitters in the system. The con-
denser plates, of which there .are two,
in the pickup are mounted in very
close proximity to one another. One
of these plates is attached directly to
the needle. The two condenser plates
are electrically connected to the cir-
cuit of the miniature FM transmitter.
The needle vibrating in the groove also
causes one of the plates to move in di-
rect relationship to the lateral swing
of the needle. By varying the oscil-
lator or transmitter capacitance, elec-
trical impulses corresponding to the
motions of the needle are transmitted
through the system.

The Strain Gange Pickup

The strain gauge pickup was de-
signed originally for commercial ap-
plications, It is still widely used in
industry to measure the bending of
steel girders, etc. In this pickup a
small piece of special wire is stretched
between two points on the surface of
an object. A current of electricity is
passed through the wire and registers
the small changes in the amount of
stretching of the wire.

In the strain gauge pickup, for
phono reproduction, the wire is
stretched across and in front of the
pickup head and the needle is con-
nected to the middle of it by a lever
system. As the needle moves, the wire
is stretched alternately one way and
then the other. This takes place in
perfect cadence with the needle mo-
tion. . The resulting electrical current,
which is variable, is then passed on to
the amplifier.

The Zenith Radionic Pickup

Similar to the FM or condenser type
of pickup is the “Cobra” pickup (Fig.
2) designed by Zenith engineers. This,
however, operates on AM principles.
A round flat vane is attached to the
top of the needle and a small coil of
wire placed next to the vane. This
coil is connected electrically to an os-
cillator (Fig. 3). As the vane vibrates
in cadence with the needle, it produces
a change in the action of the coil. As
a result, the oscillator produces a cor-
responding electrical change. These
impulses or changes are then passed on
to the amplifying system. - This type
of pickup is illustrated in Fig. 4.

In the Zenith pickup we find that
the mechanical impedance is extreme-
ly low. In fact, not more than about
fourteen grams weight is necessary for
proper -traeking on the record which
makes long record life possible as
there is little wear to the groove.
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The high resistance vane of the
pickup stylus moves in direct relation
to the inductance of the resonant cir-
cuit of the r.f. oscillator. By varying
the mutual inductance between the
coil and the vane, the resistance re-
flected into the coil changes. By so
doing, amplitude modulation is pro-
duced in the oscillator by varying the
loss of the resonant circuit. It is neces-
sary then to detect the variable r.f.
currents and to pass them on to the
amplifier.

Tests show that a vertical weight of
approximately ten grams is required
to keep the needle in the groove. The
mechanical impedance together with
the vertical compliance reduce the
noise that is radiated from the pickup
and record to the extent that it is
hardly noticeable to the .average hu-
man ear. This applies even when the
pickup arm and assembly is uncovered.

This type of reproducer can also be
made to operate as a push-pull pickup.
To do this, two identical coils are ar-
ranged at either side of the high re-
sistance vane and both are tuned to
the same frequency. The two circuits
are then coupled either by their stray
field or by external means.

The Tuned-Ribbon Pickup

A recent contribution to high quality
reproduction, especially of soft and
pliable discs, is the tuned-ribbon pick-
up developed by Maxmillian Weil and
manufactured by the Audak Company.

A novel carrier structure, from
which the oscillating member is sus-
pended, is the heart of the system.
This is shown in Fig. 5 which illus-
trates the principle of operation of the
vibrating system. As can be noted, the
stylus displacement imparts a rota-
tional motion around the axis of a
horizontal member. This horizontal
member, Known as a “limiter,” is lo-
cated just above the stylus and be-
tween two horizontal metallic ribbons
(Fig. 6), which are approximately .002
inch in thickness. They are securely
anchored at points 4 and E (Fig. 5).
At the other end of the limiter is a

. universal ball and.socket bearing. The

ends of the ribbons are carefully weld-
ed to a magnesium limiter shaft. These
are located at opposite ends of the
exact diameter of the shaft.

This design allows the limiter to ro-
tate freely providing the ends of the
ribbons attached to it can also move
in substantially parallel paths or, in
other words, for a displacement of the
ends of the ribbons in the order of a
few mils. As the ends of the ribbons
start to move in arcs away from each
ather, greater displacements occur and
the rotation of the limiter accompany-
ing it. Then the motion of the stylus
is stopped. By allowing the stylus to
move with complete freedom, a dis-
tance of approximately .002 inch each
side of the center portion is attained,
or far more than enough to take care
of the widest amplitude to be expected
on disc records. Of great importance,
the stylus displacement having been
reached, the system will then lock it-
self against further motion. The stylus

www americanradiohistorv com

Fig. 4. Offset tone arm houses
the ""Cobra” pickup cartridge.

Flg. 5. Simplified diagram of Audak
tuned-ribbon pickup. (A) and (E) are
anchor points, (B) and (D) are tuned-
ribbons and {(C) is the stylus support.

(B)

Fig. 6. (A) Armature and magnet as-
sembly of Audak tuned-ribbon pickup. A
bar type field magnet is used. (B) Artist’s
sketch shows over-all view of pickup.

is also permitted to move freely in a
vertical direction for -approximately
the same distance as it moves lat-
erally. Therefore, this type of pickup
may be used on either vertical or
laterally cut records. Accordingly,
turntable equipment which is to be
used in conjunction with the above
pickup must be free from mechanical
vibration either in a horizontal or in
a vertical plane. Great care must be

Fig. 7. The G.E. variable reluctance pickup.
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Fig. 9. Pre-amplifier and equalizing cir-
cuit used in conjunction with the Gen-
eral Electric variable reluctance pickup.
Like extremely high fidelity microphongs.
this reproducer’s output voltage is low.

exercised to anchor the turntable
mounting board firmly against any un-
due vibration which may be trans-
mitted by the motor through the idler
pulleys or belts.

One of the features of this assembly

Fig. 10. The Pickering pickup. A linear re-
sponse characteristic from 30-15,000 cycles-
per-second may be obtained with this unit.

is that the dynamic mass of the system
is at the truly remarkable low value
of only 4.43 milligrams. A reduction
in the requirement for stylus pressure,
which results from this near-elimina-
tion of vibratory mass, permits ‘the
pickup to operate with a pressure of
approximately ten to fifteen grams.
Included, therefore, is a wide safety
margin which covers every possible
type of groove modulation, the degree
of warping, turntable rumble, etc. Un-
der favorable conditions, and assuming
that the table were perfectly level,
this pickup would track with ap-
proximately half the above pressures.
This, however, would not be recom-
mended for general use on commercial
records.

This type of pickup, due to the near
zero mass of the vibrating system, pro-
duces a frequency characteristic that
is approximately a straight line to
about 11,000 cycles. This is more than
is needed for the majority of tran-
scriptions.

The Variable Reluctance Pickup

One of the simplest and most effi-
cient pickups designed in. recent years
is the General Electric variable re-
luctance pickup. A natural sapphire
stylus is mounted on the end of a
small cantilever spring, as indicated
in Fig. 7. The lateral motion of the
cantilever directs the magnetic flux
alternately through the cores of two
coils which are connected in push-pull.
The exploded view, shown in Fig 8,
illustrates the mechanical design of
the pickup. Note that a slotted bush-
ing is provided in the brass chassis.
The end of the cantilever spring away
from the stylus is soldered to the top
side of this non-magnetic bushing. A
cylindrical Alnico V magnet is soldered
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to the underside. Pole pieces made of
Mu metal extend through the two coil
cores and project on each side of the
front end of the cantilever which car-
ries the sapphire stylus.

As the stylus is driven laterally in
the record groove, the cantilever moves
correspondingly with respect to the
pole pieces. The flux from the magnet
passes through the bushing and the
cantilever spring and across the small
air gaps to the pole pieces, so that it di-
vides equally between them, providing
the stylus is centered. At the opposite
end the cores are joined by Mu metal
yokes. .The flux passes from these
through the air to the other pole of
the magnet. As the cantilever moves
off center, the flux increases through
one coil and decreases proportionately
through the other. The_output volt-
age generated in the coils is directly
proportional to the rate of change
of flux. Thus, the pickup responds ac-
curately to a constant velocity signal
but requires equalization in a constant
amplitude region.

The output voltage from the average
record is -approximately 11 millivolts
at 1000 c.ps. Therefore, a gain of
approximately 40 db. at 1000 c.p.s. is
needed for a preamplifier and equal-
izer (Fig. 9) to make the output com-
pare with the average crystal pickup.

An extremely low needle scratch re-
sults with this pickup due to the fact
that the device responds only to vibra-
tions in a lateral direction. By elimi-
nating the resonant response in the
unit’s design, low distortion and low
needle talk is provided. Since the out-
put_voltage is generated directly by
the motion of the stylus mounting
structure, there are no losses or long
coupling members.

The extremely small mass permits
excellent high frequency response.
Vertical motion of the stylus is equal
with respect to the pole pieces and
there is no voltage generated by ver-
tical components. This, combined with
the damping effect of the high ver-
tical spring compliance, contributes a
great deal to the clean quality of the
response by eliminating, to a great de-
gree, the effects of pinching distor-
tion. Then too, the lack of vertical
response also eliminates a considerable
portion of the frictional noises which
ordinarily are transmitted from the
record surface.

The pickup chassis is coupled to the
bakelite base through a single wire
which is supported in the rear and by
a viscaloid damping block. Hence,
practically all effects of arm and sup-
porting structure resonances are
eliminated. A torsional resonant pe-
riod at 10 ke. in the cantilever spring
is damped out with a special viscaloid
‘damping block. Harmonic distortion
is very low in this type of pickup. It
is further reduced by the use of push-
pull connections.

The Pickering Pickup

Another simple ‘and effective pickup
is illustrated in Figs. 10 and 11. A
(Continued on page 160)
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A Gang-Luneid TRANSWITIER

J. F. CLEMENS, WSERN

A 50-watt, variable frequency, gang-tuned, phone

and e.w. bandswitching transmitter — complete

with power supply, all on a 10 by 14 inch chassis.

ITH the tremendous increase
Win the use of variable-fre-

quency transmitters, more
and more amateurs are turning to
single dial tuning in order to realize
the full advantages of this highly flex-
ible frequency control system. The
luxury of single dial tuning, manda-
tory in communications receivers, has
been neglected by amateurs because
of the relatively infrequent change in
tuning with crystal control and the ap-
parent belief that ganging the tuning
of different stages of a transmitter is
fraught with difficulty. While it is
true that hit-or-miss methods are apt
to yield discouraging results, a simple
procedure in designing the tuned cir-
cuits will reduce the job to capkbook
radio.

Actually, the job of ganging a trans-
mitter is less difficult than ganging a
superhet receiver, since in a commu-
nications type superhet ideal tracking
is only approached and never fully at-
tained, while in a transmitter precise
tracking can be achieved.

The transmitter to be described
features gang-tuning of the oscillator
and the doubler stages. By proper
choice of the tuning capacities, track-
ing has been made nearly perfect over
the various ranges with the result
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that the output over any of the ranges
is constant.

The final r.f. amplifier, an 807, is not
ganged to the preceding stages. Pre-
vious experience has shown that the
detuning of the final amplifier by the
reflected reactance of the antenna as
the operating frequency departs from
the resonant frequency of the antenna
upsets the tuning so much that a
panel-controlled padder condenser is
necessary. If a purely resistive load is
anticipated, as in the case of operation
of the transmitter as an exciter for a
following amplifier, it is feasible to
employ gang-tuning in the final am-
plifier. The final dmplifier is broad
tuning however, and departures of at
least 50 kc. either side of the resonant
frequency may be readily achieved
with minimum detuning.

The transmitter incorporates band-
switching except in the 807, where the
necessarily longer leads with band-
switching would be incompatible with
efficient high frequency operation, as
high as 30 mc. The system of band-
switching is novel and of interest. Re-
ferring to the circuit diagram, it can
be seen that all the doubler stages are
connected in cascade and no provision
is made to disconnect an inoperative
stage from the preceding stage. Except

www americanradiohistorv com

Front view shows tuning dial. calibration
chart, and the 807 plate tuning condenser
in the upper right hand corner, with
bandswitch immediately below. Controls
(ieft to right along bottom) are: mike jack.
audio gain control, key jack, phone-c.w.
switch, plate voltage switch, filament
voltage switch, and 807 cathode switch.
—

for the 807 grid which, through a se-
lector switch, receives excitation of
the desired frequency, there is no r.f.
voltage on the bandswitch. As a re-
sult the switch may be located to
shorten these 807 excitation leads as
much as possible. Also, no unwanted
coupling occurs between the doubler
stages. Since it would be undesirable
to allow the unused doublers to oper-
ate, their filaments are switched on or
off as they are needed. A two-section
(two poles per section, four position)
ceramic switch (8:) performs all the
switching.

An effect of the switching of the fila-
ment is employed to preserve reso-
nance as the 807 grid circuit with its
stray and input capacity is added to a
given driver stage. Since the doubler
preceding the 807 driver is now out
of use, its filament is switched off. As
the tube cools off, its amplification
drops to zero. Since the input capaci-
tance of an amplifier is Cyp (1 + 4)
where C, i§ the grid-plate capacity
and A is the amplification, the input
capacity of the stage drops to Cy and
compensates for the added capacity of
the 807 grid circuit.

In this transmitter, the calculated
values of the tank circuits performed
satisfactorily except that slight ad-
justment of the tank inductances was
necessary on 20 and 10 meters. This
results from inaccuracy in calculating
the dimensions of these coils to secure
the necessary inductance. Rather than
use cut-and-try methods of making
these slight modifications, a step-by-
step procedure may be employed. Poor
tracking is indicated by variation in
the 807 grid current as the dial is
tuned over the frequency range. No
more than 10 per-cent variation need
be tolerated. In case the tracking
does not meet this figure the following
test may be performed in order to de-
termine whether to increase or de-
crease the tank inductance.

Set the transmitter at the low fre-
quency end of the -dial and resonate
the doubler plate circuit for maximum
grid current to the 807 by adjustment
of C.. Now tune the unit to the high
frequency end of the dial. If it is found
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necessary to increase the ‘capacity of
C;: to reestablish resonance, excessive
inductance is present and the induc-
tance in the circuit should be slightly
reduced. By repeating this procedure,
the tracking may be carried to any
degree.

The v.f.o. has been stabilized by em-
ploying a 9002 tube. Because of ‘the
low interelectrode capacity of ‘ this
tube, vibration effects produce only
very small changes in the capacity
across the tank circuit and micro-
phonic effects are minimized. Also,
this tube has a 150 milliampere heater
so that heating of the oscillator com-
partment by the filament is very
small. The plate current of the ostil-
lator is 1 ma. at 67% volts, resulting
in a plate dissipation of approximately
.034 watt, assuming 50 per-cent effi-
ciency in the oscillator. A small bat-
tery provides perfect voltage regula-
tion and long life at such a small cur-
rent drain. The life of the battery is
over one year in normal use in the
transmitter and will be practically
shelf life. Also, since the negative is
not grounded, we may key the “B plus”
lead of the oscillator and still have the
keying jack grounded. It will be noted
that the oscillator is somewhat uncon-
ventional in that the plate circuit is
grounded while the cathode operates
at minus.67% volts. This circuit has
been emplayed so that the tuning con-
denser of the ~oscillator may be
grounded. Of course, the d.c. could
‘have been fed in thru the coil or by
means of shunt feed but both methods
would have introduced additional com-
ponents into the frequency-determin-
ing circuit with the attendant possibil-
ity of thereby increasing the frequency
instability by temperature and/or hu-
midity effects in these components.

The top of the v.f.o. compartment is
shown covered with a piece of heavy
cardboard. This was .done after tests
showved that humidity variations
caused by sudden changes in the air
inside the compartment affected the
frequency. ‘Such changes will occur if
the box is left open and the trans-
mitter operated in a draft. Tests made
using a heating element to warm the
box showed the thermal stability of
the oscillator was very high but mois-
ture blown into the box caused fre-
quency change even though the tem-
perature remained constant. Since
negligible heat is generated inside the
oscillator compartment, the tempera-
ture will remain quite stable at close
to the ambient temperature.

The 6F6 80 meter doubler and the
6AG7 “class A” amplifier are operated
from a common dropping resistor
(R») from the plate supply. The
cathode resistor of the 6F6 stage is so
adjusted that the key-up voltage at
the 6AG7 plate is the same as the key-
down voltage. In regulating the volt-
age in this manner the stability of
the load on the v.f.o. is enhanced. Even
though the 6AG7 is operated under
“class A” conditions and draws no
power from the oscillator, it must have
stable plate supply since its input ca-
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The filament transformérs, doubler plate coils, and mike and audio
coupling transformers are all ‘mounted beneath the chassis. The
oscillator plate supply battery is mounted .on the left side flange.

pacitance is a function of the trans-
conductance of the tube, which, in
turn, in a function of the plate voltage.
Keying is free from chirp on all bands.
The constants of the oscillator keying
circuit have been carefully selected to
provide maximum softening of the
keying without “tails” and should not
be altered.

The 807 final amplifier stage is

mounted horizontally, providing very
short leads, and good shielding of the
plate circuit is achieved by the power
transformer and the baffle shield which
mounts the tank condenser and coil
socket. The resistors in the grid and
switch leads are employed to suppress
parasitic oscillations and need be ems-
ployed only if parasitics occur. Ana
- (Continued on page 153)

The large square box is the power transformer. The box shown in the

lower left hand corner is the oscillator compartment.

Tubes in order

from upper left to lower right are: the 6]5 speech amplifier, the two
6L6’s. the two SR4GY's, one BAG7, one 6F6, the three §VEGT doublers,
and the 807. The 807 is shown mounted in a horizontal position.
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By JACK NAJORK., w2uNH

A simplified cirenit design, without sacrificing

performance, makes this new band (88-108 me.)

FM receiver low in cost and relatively easy-to-build.

reception has undoubtedly cre-

ated much interest in FM re-
ceiver construction among radio ex-
perimenters and amateurs. However,
inspection of conventional FM re-
ceiver circuits is usually a dishearten-
ing revelation for the constructor who
desires to build his own with a mini-
mum of expense and effort. Since FM
receiver production has just begun,
components are expensive and often
difficult to obtain. Conventional FM
receivers require more than the usual
signal generator and output meter for
proper alignment and this factor must
also be considered by the individual
builder.

A study of present-day FM receivers
reveals the following typical stage
line-up; 1. r.f. stage, 2. mixer, 3. local
oscillator, 4. i.f. stage(s), 5. limiter, 6.
discriminator, 7. audio amplifier, and
8. power supply. From this it is evident
that the design and construction of a
“typical” FM receiver is a major proj-
ect requiring considerable skill, time,
and most important, money. However,
by taking advantage of new circuits
and efficient tubes and omitting the
audio stages (which are usually avail-
able), it is possible to greatly simplify
the design and construction of an FM
receiver without sacrificing perform-
ance.

The FM tuner described here was
originally designed by Don Nigg,
W20WC. "It provides excellent recep-
tion of FM signals in the new, high

54

THE increasing popularity of FM

band (88-108 mc.) within a radius of
20 to 50 miles from the transmitting
antenna. The maximum range is, of

‘course, dependent to a great extent

upon the height of the receiving an-
tenna with respect to the transmitter
site and the intervening terrain. In
general, it has been found that the
line-of-sight thumb rule for ultra-high
frequency reception cdn be stretched
considerably, particularly when the
radiated power is in terms of kilp-
watts rather than watts.

Since simplicity and low cost were
the main objectives, the original cir-
cuit has been modified slightly to re-
duce the cash outlay for new parts to
a minimum, All coils and i.f. trans-
formers are easily made and the tubes
and remaining components are avail-
able at low cost on the surplus mar-
ket. Alignment is simple and requires
no elaborate FM signal generator or
oscilloscope.

The circuit consists of 2 6AK5 mixer,
6J6 oscillator, 6AK5 i.f. amplifier, two

Mechanical details of discriminator coil.

cl2ff o,
L4 i) L3
w = C - e
%
= g e
10 2
m—-cl"J R
T0 X1 BOTH WINDINGS 35 TURNS
NO. 36 S.C.E. CLOSE WOUND
TQ X2 e} IN SAME DIREGTION..
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Over-all top view of completed tuner.
The chassis which was used is con-
siderably larger than is necessary.

crystal diodes as a ratio detector, and
a S5Y3GT rectifier. If desired, the
power supply can be omitted and the
necessary voltages “robbed” from an
existing b.c. receiver or amplifier, pro-
vided the latter equipment is capable
of handling the additional drain. Pow-
er requirements are 6.3v @ .8 amp.
and 180v. @ 25 ma.

The 6AKS5 mixer is inductively cou-
pled to the 6J6 push-pull oscillator
which tunes approximately 7.4 mc. be-
low the incoming signal to produce an
intermediate frequency of 7.4 mc. The
antenna is directly coupled to the
mixer coil by means of the adjustable
tap which is varied for optimum cou-
pling. This method of antenna cou-
pling is simpler mechanically than in-
ductive coupling and also permits
small experimental variations in cou-
pling without the usual “coil-bend-
ing.” Some unbalance is ~introduced
but this is not serious with a low im-
pedance antenna system.

The 6J6 push-pull oscillator devel-
ops the required r.f. injection voltage
with very low d.c. power input; hence
frequency stability is greatly im-
proved over the conventional single-
ended oscillator. Actual tests have
shown the 6J6.oscillator to be superior
in stability to several different types
of oscillators commonly employed in
‘commercial FM receivers. Warm-up
drift is entirely eliminated and the
annoying necessity of having to re-
tune after five minutes of operation is
not encountered. The one disadvan-
tage of the push-pull oscillator is the
fact that both the stator and rotor of-
the tuning condenser are “hot” with

RADIO NEWS
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I.F. AMPLIFIER

RATIO DETECTOR
cizyy X

L3 L4

cla

Y - cnl : =10
. = Re3 ROZ
RECI 3 3

b s

L Ls OSCILLATOR
~
~
~E o
c. LN cgﬂ
RFC2
RIO
20y
X

a2

Ri~—200 ohm, V5 w. res.

Ry, Re, Ryo, R1y—22,000 ohm, V5 w. res.

R3—68,000 ohm, 2 w. res. (IRC type)

R—100,000 ohm, s w. res.

Rs—150 ohm, V5 w. ves.

Rr—1 megohm pot.

Rs—33,000 ohm, l/-i; w. res.

Ry—220,000 ohm, 15 w. res.

R1+—33,000 ohm, 1 w. res.

R10~—3000 ohm, 10 w. wirewound var. res.

Cy, Ci—10 or 15 ppfd. tuning cond. (Type
APC with 2 stator and 1 rotor plates)

Co—6 pufd. ceramic trimmer

TO AUDIO
AMPLIFIER
— -
4. V. C.
Tl

—F :F

RECTIFIER %
Lo

5Y3|

8

=

Cay C,, Cs. Cy, Cys, Co—.001 ufd., 300 ».
ceramic cond.

Co—35upfd. mica trimmer

Cs, Cp, Cyo, Cuyy C15—.004 ufd., 400 v. cond.

Cu, Cyo—35 pufd. mica trimmer (in i.f. can)

Cio—47 pufd. ceramic cond.

Ciw—.05 ufd., 400 ». cond.

Ci—8 ufd., 25 v. elec. cond.

Cun, Cor—5 pufd. ceramic cond.

C..—.01 ufd., 400 v. cond,

C20—30 ufd., 350 v. elec. cond.

Cy—16 pfd,, 350 v. elec. cond.

S1—S.p.s.t. sw. (on Rq)

3 3 3
6aKS EAKS 6J6
4 4 4

3

X1, Xo—Crystal diode. (See text)

RFC1—2.5 ‘mh. r.f. choke

RFC—20 t. #18 en. on Yoo id., 1V" long
form

T,—Power trans., 250-0-250 @ 40 man, 5 v,
@ 2 amps, 6.3 v. @ 2 amps,

Li*—4 t, #14 en. on Ya” id., 34" long form

L—65 1 #26 en. closewound on Ry

Ly L,—See drawing, bottom of page 54

Li*—4 1. #14 en. on %" id., %” long form

2—6AKS5 tubes

I—5Y3GT: tube I1—6J6 tube

* Note Ly and L; to be spaced 1V,”

Schematic diagram of FM tuner.
so that hams: not having access

r.f. and d.c. with respect to the chassis.
The tuning condenser must, therefore,
be isolated from the chassis and this is
done by using a lucite mounting plate
and a rigid, insulated coupling.

A broadly-tuned, resistance-loaded
circuit is used to resonate the plate of
the mixer tube to approximately 7.4
mc.  The plate coil is weund on a 68,-
000 ohm, 2 watt IRC resistor to lower
the “Q” of the inductance sufficiently
to obtain the broad-band characteris-
tic necessary for FM reception. Ca-
pacitive coupling is employed between
the plate of the mixer and the grid of
the if. stage, thus avoiding the neces-
sity for a conventional transformer.
The plate of the 6AK5 if amplifier
feeds into the discriminator trans-
former which is made from a dis-
carded 455 kec. if. trahsformer, The
old windings are stripped off the form
and two new windings are wound as
specified on the detailed drawing. Be-
fore this is done, however, the inside
of the form should be inspected for
powdered iron cores. If the form con-
tains cores, these should be removed,
otherwise the final inductance of the
new coils will not be correct. The new
windings are held in place by small
dabs of wax which are heated with a
soldering iron and run over the end
turns. A tie point for the secondary
center tap and the 47 pufd, condenser
is made by piercing the bottom of the
form and inserting a short length of
bus wire. The ends of the bus are
then wrapped together and soldered
to form a small lug to which is con-

November, 1947

The i.f. system tunes to 7.4 mcs,
to signcxl/qenemtors,

nected one side of the 47 pufd. con-
denser and the c.t. of the secondary
winding. The other-side of the condens-
er is connected to one end of the pri-
mary winding as illustrated. The ends

Under-chassis view shows

instead of the standard 10.7 mcs,
can use their 40-meter transmitters as a signal source for if. alignment,

This value has been chosen

of the two windings are soldered to
the trimmer condenser lugs which
serve as tie points for the transformer
leads which are brought.down through
(Continued on page 166)

pesition of yarious component paris. Trimmer

condenser, C., is not shown qs}'! was added after photograph was taken.
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Part 3.

remote suburban residences.

REVIOUSLY discussed was the

installation of the simplest an-

tenna—the single dipole—in a
suburban location ideal for television
reception. Now, following much the
same procedure up to a certain point,
let’'s adapt the Basic Procedure for
another, almost identical, remote sub-
urban residence—which promises to
produce a very significant television
problem!

Site for thisinstallation was a frame
dwelling in northern New Jersey near
the Hudson River, and about 16 miles
from the midtown district of New
York. - The two-story house was lo-
cated on the side of a hill, providing
a distant view of the City over rela-
tively flat land. Also visible, at, a dis-
tance of about two miles northeast
of the dwelling, was a large group of
factory buildings in a well-exposed lo-
cation. No other buildings, houses,
metal obstructions, hills, or mountains
were in the vicinity of the house. The
installation site was specifically
chosen by Jack. McNally, New York
television engineer, who also partic-
ipated in all roof operations.

Imnitial Steps

After the sale of the television re-
ceiver, the dealer made a preliminary
survey of the place of installation, in
this case the customer’s home. There,
the best interior position for the tele-
vision set was esfablished, and the
dealer estimated the approximate
length of lead-in necessary—between
the set and roof—to permit “probing’”
operations.

The customer wanted a single an-
tenna. For the condition of “best re-
ception” he preferred two New York
stations: WABD (on Channel 5) as
the Primary Channel, and WNBT (on
Channel 4) as the . Secondary Chon-
nel.

Input impedance rating of the cus-
tomer’s set- was marked 300 ohms,
which. meant that conventional, 300-
ohm “twin-lead ribbon” was to be used
for the lead-in. But this arrangement
required a short Matching Section—
constructed from a' 30-inch piece of
150-ohm “twin-lead ribbon”—for in-
sertion between the dipole (center)

36

4 "... 1 r

TELEY
LN TA

g

[0N
110N

By W. W. WAYE

CVise (Gl

“How-to-do-it> illnsirations covering a TV installation in

Elimination of ghost signal is explained.

'I Single dipole used to locate best antenna site.

ferent roof position of dipole.

terminals of the antenna and the ac-
tual lead-in.

The single dipole first used in the
installation (for- “probing” on roof,
Fig. 1) consisted of two fixed metal
rods held in a horizontal position by
wooden supports. - This assembly was
mounted upright on a 5-foot wooden
pole. This antenna was specifically
chosen as a prototype because of its
generally ‘good design, its bi-direc-
tiondl properties, and easy adjustment
of all tunable factors. ~Being well
constructed, this single dipole can ac-

wwWW_americanradiohistorv com

Lead-in connects dipole with re-
ceiver where relative signal strength and picture quality is observed for each dif-

A portable telephone system provides communication.

tually be used as the final antenna for
all simple installations presenting no
interference problerqs.

Length of each of the two metal
rods determined the channel, or fre-
quency band, best received.. Since the
preferred Primary and Secondary
Channels (4 and 5) were close to each
other (in frequency allocation), the
average length for a metal rod to re-
ceive both stations would have been
34 inches. But to favor reception. of
the station most desired (the Primary
Channel), the best length for each rod

RADIO NEWS
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was selected as being 32 inches long.

After locating the television set in
the buyer’'s home, the single dipole
(or “probing” antenna) was ‘as-
sembled. A 2-inch center separation
between the two -rods was allowed,
and the wooden insulators fastened
securely. The two conductors at one
end of the Matching Section were sol-
dered to appropriate terminal con-
nectors of the two metal rods. The
‘other end of the Matching Section was
connected to the considerable length
of 300-ohm “twin-lead ribbon” lead-in.
Then the entire assembly was taken
to the roof.

The receiver was switched to the
Primary Channel, station WABD. And
by adjusting all controls, the picture
image was brought into the sharpest
focus (with low intensity), without
regard to its erratic action or com-
plicated appearance on the screen.
The received image was the conven-
tional test pattern of station WABD,
which happened to be transmitted
during the entire time of the installa-
tion.

On the roof, the second technician
began “probing” operations (Fig. 1).
Holding the dipole upright, he began
exploring various likely or accessible
Jocations on the roof. The best site
was to be judged at the receiver in
terms of signal strength and picture
quality of each location.

However, it was soon apparent that
something shad “happened”! A very
unusual picture effect was observed
on the screen of the receiver,

Whenever the normal or usual pic-
ture image was received (on Channel
5), the observer at the set noticed the
appearance of second image of the
same WABD signal. In some positions
of the “probing” dipole, there were oc-
casional appearances of a third image
of the normal signal from WABD.

The normal (unaffected) test pat-
tern as it should have been received
(Fig. 2) differed considerably from
the double-image test pattern (Fig.
3) and the triple-image test pattern
(Fig. 4).

With the roof dipole held in any
fixed position, it was impossible to
eliminate or cause any change in these
background images.

Their appearance was dull and
blurred, and not as bright or brilliant
as the normal image. Both were dis-

Normal picture signal of test pattern
as received on primary video channel.

Some typical causes of image reflections or ghosts. Picture signals following path

“A" are reflected by mountains: those following paths “B” or “C”

are reflected by

large buildings, but travel different routes: signals following path “D” are reflected
by the surface of the water. All reflected signals arrive at dipole after direct signal

placed horizontally, but by different
distances on the screen, so that they
seemed to be shadows or “ghosts” of
the main image. :

But otherwise, the second and third
images were similar in every respect
to the normal image, usually known
as the direct imdge. Changes in the
receiver controls affected both this
image and the “ghosts” in the same
way. .

However, the intensity of the
“ghost” images could be varied slight-
ly by changing the roof position and
bearing of the “probing” dipole. And
at certain bearings, the third “ghost”
image was eliminated altogether!

Thus, the only clue to their cause
and cure: The “ghost” effect varied
according to the directional position
of the receiving dipole!

So important is the problem of
“ghosts” in television, let’s digress
briefly. Before continuing with siting,
orienting, and tuning procedures of
this installation, let’s examine the
cause and character of such “ghosts,”
with a view toward eliminating them!

Presence of these images in any in-

Double-image (ghost) reception result-
ing from an additional reflected signal.

stallation is objectionable, since the
receiver screen is filled with confu-
sion and distortion. But they are par-
ticularly troublesome in many met-
ropolitan or city locations.

They are not due to incorrect ad-
justment or defective operation of the
television receiver. They are not due
to faulty transmissions of a television
station. In fact, their “cause” can't
be affected or controlled.

“Ghosts” can be eliminated with a
suitable antenna installation, which
is adapted to the individual require-
ments of a specified location.

Waves and *“Ghosts™

The radio waves used for television
are extremely short. They act some-
thing like light waves. They travel in
straight lines, and when they happen
to strike a large surface or object of
almost any kind, they are reflected as
though the surface was a mirror!

After leaving the transmitting an-
tenna of a television station, the radio
waves travel in straight lines but in
all directions. When -they reach a di-
pole antenna that’s tuned for tele-

Multi-image reception caused by several
reflected signals appearing at antenna.

1947
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LOCATING THE RECEIVER

Best position must be satisfactory to cus-
tomer, free from sunlight and electrical inter-
ference, ventilated; with adequate space for
observing screen.

1. Install receiver carefully.

2. Check operation of set, using makeshift
dipole if needed.

3. Determine customer’s choice of 2 stations,
for Primary Channel and Secondary Channel.

PREPARING THE LEAD-IN

Best lead-in is ''twin-lead ribbon:” Match
impedances. If set input is marked 300, us
lead-in with rating of 300 ohms. For 75-ochm
input, use 75-ohm lead-in. With 300-ohm lead-
in, insert short Matching Section before con-
necting to a- dipole. Connect 75-ohm lead-in
directly to a dipole.

1. Cut extra-sufficient length of proper lead-
in.

2. Construct Matching Section, if required.
[Consists of 36-inch piece of “twin-lead rib-
bon.”’]

3. Assemble single dipole and bracket. Di-
pole length is 78 inches to receive all chan-
nels. To favor certain channels, use:

Channel Rod length Dipole length
1 53.5 in. 108 in.
2 44.5in. 90 in.
& 40 in. 81 in.
4 36 in. 73 in.
5 31.5in. 64 in.
6 29.5 in. 60 in.

4. Connect lead-in (with Matching Section)
to dipole. Take assembly to roof.

5. Connect lead-in loosely, from roof to set.

6. Run wires and install two-way telephone
or intercom hetween roof and set.

" SITING THE ANTENNA

Best site is high' and clear, determined by
"Probing'’ system using two men. While man
on roof uses ‘‘probing’’ dipole to test various
locations, man’ at set observes ‘merit of loca-
tions in terms of signal strength and picture
quality, and absence of “‘ghosts’* or reflections.

1. Best site is selected for reception of Pri-
mary and Secondary Channels, with least
effect of “ghosts."”

2. Attach metal mounting bracket to roof.

3. Antenna assembly put in the bracket, but
left' free to rotate. If “‘ghosts’’ are not too seri-
ous and_signals are strong, use ‘‘probing’’
dipole. For weak signals or for bad inter-
ference due to ‘‘ghosts,’” use directional an-
tenna,

ORIENTING AND TUNING ANTENNA

Use previous two-man coordination system
for orienting and tuning antenna.

1. Based on picture results: antenna i%
oriented by rotating entire- assembly to besf
position for receiving Primary and Secondary
Channels without “ghosts’ or other interfer-
ence.

2. Based on picture results: antenna is tuned
by carefully adjusting all tunable factors for
best signal strength and quality.

3. Repeat above orienting and tuning pro-
cedures at least 3 times for improvement.

4. Install lead-in.. permanently, wi no
slack, using stand-oft insulators.

5. Recheck operation of set.

Table 1. Basic procedure for &g]evision antenna installation.

vision recepgion, they are absorbed by
‘the antenna and reach the television
receiver.

When these radio waves travel along
a direct path between the transmit-
ter and the receiving dipole, that is,
without interruption due to interven-
ing buildings, mountains, or other
large surfaces or objects—the radio
waves are known as the direct sig-
nals from the television station.

Usually, direct signals can only be
received when the transmitting an-
tenna of the station is visible—or
“almost” visible—from the exact site
of the receiving antenna. Direct sig-
nals are particularly desirable, be-
cause they provide the receiver with
the strongest and least distorted sig-
nal.

During ‘this same time, however,
similar radio waves travel out from

~“The directional antenna . consisting- of
a dipole fronted by a director, with

its “ribbon” lead-in and matching section.

the transmitting amténna in all other
directions. Because of the large num-
ber of such waves, a few are bound
to strike some large surface or object
and then be reflected at such an angle
that the waves reach the site of the
receiving dipole.

In this way, television signals from
a single transmitter may reach a re-
ceiver via one, two, or more reflected
paths, in addition to the direct path.

A typical situation (Fig. 5) shows
a direct path and four possible re-
flected paths from a transmitting an-
tenna to a receiving dipole.. Path
“A” shows the route of radio waves
reflected by the steep face of a dis-
stant mountain. Paths “B” and “C”
represent radio waves reflected by
large buildings. Path “D” indicates
the Toute of radio waves actually re-
flected by the surface of water. There

7 Orienting the directional antenna for
selective reception. Best position is
bas¢d on picture as observed at receiver.
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are many such sources of image re-
flection, and various reflected signals
arrive at the receiving dipole from
as many different directions.

Since the path of every reflected
signal must be longer than the direct
path, the reflected signal reaches the
receiving dipole slightly later than
the direct signal. This delay is con-
sistent, however. Thus, the reflected
signal appears on the screen with the
same fixed constancy as the direct
signal, “Ghosts” appear to duplicate
the main image.

Sometimes very slight reflections
cannot be observed on the screen as a
separate image. The effect is to make
the direct image blurred or fuzzy in
appearance.

Reflected signals may be black or
white, depending upon their polarity
at the time of arrival.

The intensity of reflected signals
‘may vary from extreme brightness to
very weak or faint images. Often the
“ghosts” are merely weak parts or
portions of the complete reflected sig-
nal. As a general rule: Reflected sig-
nals are weaker in strength than the
direct signal.

The difference in“intensities of sev-
eral reflected signals from the same
transmitting antenna (Fig. 4) is
caused by differences in the kind or
nature of the reflected paths.

Very rarely, a reflected signal may
actually be stronger and more desir-
able than the direct signaj; in which
case, the reflected signal is assumed
to be the direct signal for purposes
of orienting, tuning, and adjusting the
receiving antenna system.

Chasing the **Ghosts®

Elimination of “ghosts” is primarily
a matter of directivity.

Referring again to Fig./5, all of the
various reflected paths arrive at the
receiving dipole from different direc-
tions. This is the only characteristic
of this problem that permits a solu-
tion.

The antenna atop the house (Fig.
5) is a single dipole, the simplest tele-

(Continued on page 169)

8 The directional antenna mounted in its
permanent position. The “ribbon” lead-in
is run as direct as possible to the TV set.
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new developments in the art of

radio. This was especially true
of the war years just past. Not the
least of these “war babies” has been
the phenomenal growth of the solid-
dielectric coaxial line. Before the
war, the stumbling block to an efficient
line of this type was its poor r.f.
dielectric properties, but with the ad-
vent of materials such as polyethylene,
etc., the barrier was cleared and high
efficiency was readily attainable.

To the average amateur, this new
acceptance of the solid-dielectric coax-
ial line means that he can have an
easily constructed, foolproof, and, ef-
ficient antenna at low cost. The dielec-
tric material referred to has been on
the market for some time as an insu-
lating material for various types of
spaced line. The “twin-lead,” made by
Amphenol, is available in various im-
pedances, butsfor the purpose of this
article, the 300 ohm variety will be
considered to the exclusion of the
other types since it permits the con-
struction of an extremely simple an-
tenna and matches most receivers now
in use.

The average impedance of the so-
called folded dipole aptenna is very
close to 300 ohms and amateurs were
not long in taking advantage of the
fact that the “twin-lead” ribbon met
this requirement. Since the line has
a surge impedance of 300 ohms, and a
folded dipolé antenna has a feed im-
pedance of 300 ohms, the solution for
that type of antenna construction was
obvious.

The construction consists of simply
taking a length of the line, a half-wave
long, and soldering the parallel wires
together at each end. Then, at the
exact center of one of the parallel
wires, cut and attach a convenient
length of the “twin-lead” for a feeder.
This produces a theoretically perfect
match, but from the ensuing argu-
ments over the air concerning the rel-
ative merits of the system, one would
think bedlam had broken loose. Each

NECESSITY has mothered many

A MIMPLE

ANTENNA SYSTEM

BY CARL V. HAYS, WGRTP

Readily available **twin-lead” ribbon makes this
folded dipole low in cost, yet highly efficient.

eCutting to length”

one had his own answer as to why it
worked as well as a four-element
beam, or why it “wouldn’t get a signal
out of the back yard.”

The obvious answer lies, of course,
somewhere between these two ex-
tremes. A really efficient beam is hard
to beat, everything considered, .and

The following lengths, calculated ap-
proximately for the 10-meter band, are ac-
curate enough for general usage. Appli-
cation of the formula below will, when
carried out two places, give spot location
lengths more accurately. . If better resulis
are desired,_fof one particular frequency.
use factor of .95 in formula below. then
prune to resonance at desired transmitter
setting, using crystal.

Length :',.—:‘_9—2- X .92

me

Mec. Length 289 15 7%”
28.1 18’ 1%” 29.0 15 7W%”
282 16° %" 29.1 15 6%”
28.3 16’ 0” 292 15 8"
28.4 15 114" 29.3 15" 5%”
28.5 15 10%” 29.4 15 4%”
286 15 10%” 295 15" 4%”
28.7 15 9%" 296 15 3%”
28.8 15 8Y2" 297 15 37

Table gives actual lengths for 300-ohm,
10 meter dipole antenna. Formula given
may be used to calculate antenna lengths
for operation on other dmateur bands.

Fig. 1. Construction details for antenna designed for 10 meter operation.
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Neovember, 1947

wwWw americanradiohistorv com

is only critical factlor.

there isno argument there. However,
the fact remains that in many cases
properly constructed “twin-lead” fold-
ed dipoles have equaled the perform-
ance of very satisfactory beams, much
to the dismay of amateurs whose fold-
ing money and hours of effort have
gone into the beam. The other ex-
treme, “not being worth the poles to
hold it up,” as someone said, is almost
invariably due to a misunderstanding
of fundamental antenna principles.

One of these principles concerns the
resonant length of an antenna and,
closely related, the velocity of propa-
gation of various materials at r.f. fre-
quencies. It so happens that the usual
dipole is resonant when cut about 95%
of a physical half-wave, which length
becomes the electrical half-wave, as
most amateurs know. Now, since the
300 ohm line will be used not only for
the feeder but the antenna as well it is
necessary to investigate this business
of velocity of propagation. The so-
called “end effect” of antennas which
usually causes the actual length to be
something shorter than a calculated
physical half-wave is of utmost im-
portance since that.‘end effect” plus
the velocity of propagation factor of
the dielectric used in Amphenol “twin-
lead” can cause grief if not taken into
account in cutting to frequency.

Many of the complaints regarding
inability to load the antenna properly,
too high a standing wave ratio, inabil-
ity to hit a resonant point on the band,
etc., are simply the result of not allow-
ing for the difference in speed at which
radio waves travel along air insulated
wires and on wires using polyethylene,
ete. as dielectric material.

W6RTP, along with everyone else,
had to try the new “twin-lead” and
like almost everyone else, ran into
trouble. An antenna of the folded
dipole variety was made for ten meters
and, lacking a better place, was stuck
up in the rafters of a one story house,
about ten feet off of the ground. Some
peculiar things were noticed, chief of
which was the fact that a terrifically
high standing wave ratio was present.
The antenna would load to half the
mils normally obtained, and at no
place in the ten meter band could a
resonant spot bre found.

In spite of all that, the reports were

(Continued on page 151)
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The complete iransmitter-receiver ready for operation.

bands without the bother of retuning
his phone rig. The c.w. men who are
item that is easily converted for ham operation. running 100 watts or more may use

- this rig for local contacts and will find

that this shift to lower power is a

MANY of the war surplus items top transmitter-receiver—a worth- favor to fellow hams. Beginner or old

Ideal for the beginner—a low cost war sul‘blus

on the market offer intrigu- while project for either the beginning  timer, those who enjoy the construc-

ing possibilities for conver- or advanced amateur. The former will tion phases of amateur radio will find
sion to ham use. The compact trans- find .it an easy as well as economical - this project well within the scope of
mitter-receiver discussed here is an means of getting on the air. The ama- their ability and finances. A break-
interesting illustration. Here, a piece teur who has a phone transmitter will down reveals, simply, a two-tube re-
of equipment, officially known as find this little outfit the answer to an  generative receiver and a one-tube
TU6B, has been converted to a table occasional urge to operate on the c.w crystal-controlled transmitter. Both

Schematic diagram of the transmitter-receiver after conversion has been completed.
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units were selected with the idea of
simplicity and economy in mind. All
usable parts in the original unit are
employed, the balance of the required
parts are either surplus components
or are from the indispensable junk
box. It is not necessary to adhere to
the choice of tubes used here. Similar
types at hand will do as well. Types
6J7GT/G, 6K7GT/G, 7V7, etc., may be
used as the detector. In the audio
stage, pentodes such as the 6V6, TB5,
6M6G, may be used.

The plug-in coils for the receiver
have only a single-winding, thus sim-
plifying what is sometimes -an oner-
ous task. In operation, the receiver
will be found surprisingly stable, and
capable of delivering a respectable
amount of gain for good headphone
reception. Condenser Cy in the audio
output circuit eliminates the plate
voltage in the phones, also leaves the
phone cord free from stray r.f. cur-
rents which sometimes annoy. Final-
ly, perfect shielding is provided by the
aluminum cabinet.

The transmitter is conventional,
which is to say, tried and_true. Single-
tube transmitters using the 6L6 tube
are still heard on the air today, suffi-
cient endorsement of their perform-
ance. When the transmitter-receiver
is completed the builder will find he
has a bonus in the form of a number
of high quality parts which will, no
doubt, eventually find their way into
subsequent projects.

Since, obviously, the first step is to
procure a tuning unit, a few lines re-
garding their availability will be help-
ful. Readers of Rapro News will find
these units advertised by several radio
supply houses. Originally part of the
BC-375-E transmitter, these units saw
service in the bombers of the AAF.
Some of them are brand new, some
slightly used. The BC-375-E ‘used
seven of the units to provide rapid
QSY, each one being calibrated and
locked to a certain frequency. To con-
veniéntly hit the 80 and 40 meter ama-
teur “bands, the TU6B, which covers
3000-4500 kc., is the logical choice.
With this unit no revamping of coils
is necessary. Next choice in case the
TU6B is unavailable, would be the
TU5B. This unit has a range of 1500-
3000 kc.

If the TU5SB is used it will be neces-
sary to remove a few windings from
the transmifter tank coil, hitting the
desired frequency by the cut and try
method. The TU7B has a range of
4500-6200 kc., the TU8B, 6200-7700 kc.
The latter may be revamped for use
on the higher frequencies if so desired.
The price of these units is usually less
than $5.00, well below their original
cost and far below their intrinsic value
to the amateur experimenter.

The first step is to strip, the TU of
all parts not needed for the transmit-
ter-receiver. This process will en-
gender a large measure of respect for
the rugged assembly methods which
characterizes Signal Corps equipment,
and to be honest, perhaps a certain
amount of exasperation, The lives of
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Under chassis view of war surplus TU6B tuning unit—part of BC-375-E transmitter.

men depended on the reliability of
their communications equipment and
it was built accordingly. Patience and
the proper tools will, however, soon see
the unit ready for conversion. In addi-
tion to the usual pliers and screw-
drivers, a set of Allen screw wrenches
is a must. These are essential because
of the profusion of set screws which
are not removable otherwise. Leave
only the center partition, dials, the
coil, condenser, and switch on what
will be the transmitter -portion of the
finished product.

Construction is started in the re-
ceiver section by cutting a piece of
Masonite to serve as a sub-panel. The

size is approximately 6”x7”, mounted.

33%” down to allow clearance for the
tubes and coil. Lay out and drill the
three socket holes. The sub-panel is
next mounted using %"x!%"” angle
brackets. The tuning condenser C;
and bandspread condenser C. are
mounted next. These are brought out
to their respective dials and knobs by
use of 14" diameter bakelite shafting
and 4" to %4” solid or - flexible cou-
plings. Drill a hole through the panel
for control of C.. If a flexible courling
is employed, a %" panel bearing may

be used to prevent wobble. Regenera-
tion ebntrol R. is mounted behind the
hole left by one~ of the original
switches which brings it below the
sub-panel. The front panel layout id

completed by mounting the phone jack

and the small feed-through insulator
for the antenna lead. A four-lug ter-
minal strip is mounted under the sub-
panel to make a handy junction point’
for the power supply cable, which need
not be attached until all interior wir-
ing is finished. The briginal r.f. choke
found on this side of the TU is used
as RFC, With the remaining com-
ponents connected and the coils wamnd,
the receiver may now be connected
to an external power supply, ready to
be tested. Working properly, this re-
ceiver will prove itself to be a capable
performer. “Conning” the crowded
ham bands ‘is a leisurely performance
with a 50 to 1 ratio vernier dial. In
practice, it will be found that the con-
denser C, is useful where it is desirable
to speed up the action of the vernier
dial. To elucidate, the slow action of
the high ratio ‘dial makes retuning to
bring out a wanted signal a slow proc-
ess. When the desired signal is ap-
(Continued on page 188)

Top view of converted unit. Transmitter is Ehown at left, receiver appears at right.
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Fig. 1. Over-all
view of signal
tracer unit and
probe assembly.
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Design charaeteristies of a compaect, commercially

manufaetured, signal tracer type test instrument.

OP-NOTCH servicemen and en-

I gineers have long demanded a

high quality signal tracer type
instrument in handy pocket form.
Through practical experience, they
have found that signal tracing is one
of the newest and most basic methods
yet devised to simplify repairs on ra-
dios and other electronic equipment.
However, up until only recently there
was no convenient way to make use of
this technique outside of the shop or
laboratory.

Because of the widespread applica-
tion of electronic equipment and be-
cause this equipment often requires
servicing, technicians and engineers
have long felt the need for an instru-
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ment which could be carrieéd anywhere
—to homes, factories, offices, farms,
boats, planes, etc. The importance of
portability in a signal tracing instru-
ment has been emphasized by the fact
that electronic equipment is becoming
more and more complex. It is no
longer possible to determine the causes
of trouble by means g@f the old-time
“feel, see, and smell”\ method. The
signal tracing method has been found
to be one of the best answers to the
need for an instrument which permits
laboratory-type exactness outside the
laboratory-—right on the job.

When the design of this instrument
was first under consideration, porta-
bility was deemed to be of primary
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importance. Consequently, it was first
decided to design the smallest possible
tracing instrument which would be
consistent with practical production
methods. Other requirements consid-
ered essential were that not only must
the set be extremely small, but it must
retain all of the time-tested features
found so useful in its predecessors; it
should also make audible all signals,
r.f, i.f., and audio withoutthe neces-
sity for tuning, changing leads, or us-
ing switches and other special con-
trols; it must be capable of detecting
open or shorted resistors, condens-
ers, coils, transformers, and defective
speakers; it should facilitate the loca-
tion of the causes of dead sets, weak
sets, intermittents, fading, noise, hum,
distortion, mistracking, etc. In addi-
tion, the. instrument should also in-
clude; (A) provision for visual indica-
tion of r.f. voltages such as the output
of an oscillator in superhets; (B) pro-
vision for an output meter for silent
visual tracing; (C) provision for head-
phones to be used for work which re-
quires maximum sensitivity; and (D)
a.c. operation and complete isolation
from the line. This last feature would
permit the instrument’s use on a.c.-d.c.
equipment without danger and with-
out the introduction of hum.

All of these requirements were met
in the design of the ‘“Pocket Stetho-
scope” which is illustrated in Figs. 1,
2, and 3. Other impnrtant features
were also incorporated, including pro-
vision for use of the instrument as a
compact high-gain amplifier, for use
with crystal or dynamic microphones,
or for use with phonograph pickups.
This feature eliminates the necessity
for having an amplifier in the labora-
tory_or shop.

The probe, which is of the high-
sensitivity shielded type, uses a 12BA6
tube and provides amplification at the
signal point. Full shielding prevents
hum pickup and hand capacity effects.
The probe housing is a cylinder one
inch in diameter and three and éne-
half inches long. The ends are sealed
with bakelite inserts of special tapered
design. The front end can be removed
easily for inspection or tube replace-
ment. The front insert contains the
Pressed-fit metal test prod, the point
of which will fit the standard alligator
clip designed to accommodate head-
phone tips. This type of alligator clip
can be obtained from any radio supply
house and provides a means of clip-
ping the probe into the circuit. The
insert in the other end is provided with
openings to accommodate the probe
cable and ground clip. The cable is of
the long-lasting, flexible shielded type,
wired to a three-contact plug to fit’
the socket on the front panel. The
ground lead is 14 inches long and has
an alligator clip attached for conven-
ience in grounding to the equipment
under test.

Front panel controls have been re-
duced to a minimum in order to keep
the operation of the instrument as sim-
ple and efficient as possible. In Fig. 1,
the gain control appears just above:
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the speaker grille. The scale is cali-
brated from O0-10. This calibrated
scale, in conjunction with. the output
meter, permits a relative comparison
of signal strengths. Just to the left
and above the gain control are the
probe connection and r.f. meter jacks.
Any 0-1 ma. d.c. milliammeter, when
connected to these jacks, becomes an
indicator of r.f. voltages. The r.f. me-
ter is used primarily to check the out-
put of the local oscillator in super-
heterodyne receivers. This output is
non-modulated r.f. and cannot be read
on the output meter which operates
only on modulated r.f. or audio sig-
nals. The circuit is so arranged that
the milliammeter becomes an indica-
tor in a special bridge circuit which
is formed by the probe tube and a bal-
anced network of resistors and con-
denseys. )

To the right and directly across the
front panel are located the output
meter and headphone /jacks. The out-
put meter jacks will convert any rec-
tifier type a.c. voltmeter, having a
range of three volts or more, into a
high impedance output meter. Nearly
all standard volt-ohm-milliammeter
sets are provided with a rectifier-type
a.c. voltmeter which may be connected
into the output meter jacks. With this
arrangement an output meter can be
connected at any point in a circuit
with no effect on the operation of the
circuit.

hen the rear cover of the instru-
ment is rermoved the ynique mechani-
cal design is fully revealed. No detail
has been overlooked in providing dur-
ability and compactness. Above the
speaker are located a 12BA6 tube used
as a voltage amplifier, a 50B5 power
output tube, and a 35W4 rectifier tube.
These tubes are mounted as shown in
Fig. 3. They are of the~latest minia-
ture type and have been selected for
their rigid mechanical construction.
Adequate ventilation for the tubes is
provided by louvres in the front, side,
and back of the case.

An eight-lug terminal strip is used
for mounting the resistors and small
condensers. Because of this strip, re-
sistor and condenser leads are Kept
short, a feature which contributes to
the long life of the instrument under
the severe conditions imposed by port-
ability. The only long wires necessary
are those from the power and output
transformers and the filter condenser.
The power supply used is a ground-
isolating transformer type with elec-
trostatic shield. It operates from 105-
120 volts, 60 cycle a.c.
power supply eliminates the possibility
of short circuits, inherent with a.c.-d.c.
supplies, when working with other a.c.-
d.c. operated devices. It results in the
elimination of all a.c. hum voltages
due to common line connections as
well.

The power transformer, T, is of
special design, being a low-powered,
midget type unit with two secondary
windings supplying 120 volts and 12.6
volts. A transformer of this.type is
rather difficult to obtain on the open
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Spkr.—3" PM speaker

d.
ufd., 150/150/150 ~.

T,—Power trans. (See text)
2—12BAG6 tubes

1-—50BS5 tube 1-—35W4 tube

Fig. 2. Complete schematic diagram of 4tube, a.c. operated signal tracer.

market. It is, however, possible to ob-
tain two separate units, one being an
isolation transformer with a 1:1 ratio,
and the other a filament transformer
with a 12.6 volt secondary winding.
If desired, the filament transformer
may also be made up of two 6.3 volt
units connected so that their output
voltages are additive.

For maximum filtering of power
supply hum a 3-section RC filter is
used for the main power supply in-
stead of the usual 2-section unit. The
filter condenser is located just to the
right of the speaker as shown in Fig. 3.
The output transformer is located at
the bottom of the probe compartment.
The speaker used is a 3" PM unit with
Alnico V magnet. The volume output
of the instrument is high despite its
small size.

The entire unit is self-contained in
a sturdy metal case. The over-all case
dimensions. are 41%” wide, 8% high,
and 2% " deep. This allows the unit to
fit easily into the palm of the hand.
The a.c. line cord and probe cable are
wound on the inside back cover and
the probe fits snugly into its special
carrying compartment to the left of
the speaker. This feature contributes
compactness and assures complete
portability.

The speaker grille, located just un-
der the gain control, Fig. 1, is a
stamped section of the front panel.
This metal grille provides ample pro-
tection for the speaker and will resist
marring and scuffing more readily
than would grille cloth or other sim-

ilar material. Louvres have been in-

corporated in the cabinet to insure
sufficient air circulation for proper
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cooling. The unit is fihished in brown
with red and black borders and dials.

The new instrument will not only
eliminate the necessity for lugging
bulky equipment on_ outside jobs, but
it can be used to cut down repair and
development time in the shop and lab-
oratory. Properly used, this “Pocket
Stethoscope” can make service work
simpler and faster. 30—

Fig. 3. Rear view, cover removed, shows
placement of various component parts.
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Fig. 1.. External view of the com-
pleted vacuum-tube volimeter.
All components are self-contained.

By
RUFUS P. TURNER.
WIAY

HE tiny microammeter, tubes,

I batteries, selector switches, and

rheostats now available make
possible for the first. time the con-
struction of a truly pocket-sized vac-
uum-tube voltmeter. The completion
of such an instrument, one that does
not actually require a full-grown
overcoat pocket, has been a will-o-
the-wisp with experimenters for a
long time. Since the time the -author
promised to describe a pocket v.t.
v.m,! our letter carrier has known
very little peace of mind.

The v.t.v.m. to be described in this
article fits easily into a etat pocket
and may be held comfortably in one
hand. It is just a little larger than a
package of cigarettes, as may be seen
from Fig. 1. Its outside dimensions
are 3 inches high, 2 inches wide, and
1% inch deep: The microammeter
flange and adjusting knobs protrude
slightly from the front panel (see Fig.
1), and the test lead tip jacks and
the sliding button of the ‘“on-off”
switch protrude slightly from the top
of the instrument case (See Figs. 1
and 3). The author's complete, self-
contained instrument weighs only 12
ounces.

The instrument is entirely self-con-
tained, the miniature “A” and “B”
batteries. being clipped in place in-
side the instrument case. The sub-
miniature tube is mounted by its stiff
wire leads which are soldered directly
to circuit points.

This pocket v.t.v.m. was designed
expressly for d.c. measurements, al-
though a miniature external crystal
diode probe will adapt it easily to a.c.
and r.f. measurements as well. - The
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‘nents are;

Fig. 3. Rear view of the instru-
ment showing placement of pow-
er switch and the input terminals.

Fig. 2. Partial assembly of the instrument
before wiring.
and zero-set rheostat are mounted on panel.

The meter, range switch,

Complete construction data is given_for a multi
range d.c. vacuum-tube voltmeter weighing only
12 ounces and measuring 3 x 2 x 11/, inches.

meter ranges are 0-0.8, 0-8, 0-80, and
0-800 volts d.c. The range switching
could have been set up for the more
familiar 1, 10, 100, and 1000 volts, but
insufficient space was available within
the instrument for the  series com-
binations of range resistors which
would have been required. Input re-
sistance of the present instrument is
10 megohms for all ranges.

Fig. 6 shows some of the important
tiny parts used in the instrument,
posed alongside a package of cig-
arettes for size comparison. Appear-
ing from left to right, these compo-
(1) Eveready miniature
22%-volt hearing aid “B” battery,
¢2) Eveready penlight cell, (3) 1-
inch diameter microammeter made by
MB Instruments, Inc., (4) Centralab
“dime-size” rheostat, (5) One of the
new 3-inch diameter rotary selector
switches made by Grayhill of Chicago,
and (6) Mallory. sliding-bar type “on-

off” switch. Item 7, the Sylvania 1W5

subminiature tube, is shown in front
of the group.
Tube Used
The Sylvania type 1W5 tube is a
subminiature pentode- intended for

1 *“Putting the New Small Meter 10 Work,”
gumegz Rufus P., RADIO NEWS, January 1947,
age
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hearing aid applications. In the pocket
v.t.v.m. circuit (See Fig. 8), this tube
is operated as a triode by connecting
its plate and screen leads together.
This small glass tube is less than one-
half an inch in diameter and has an
over-all length of about 1%. inches. It
has no base, but stiff wire leads that
take solder readily extend about an
inch. and a half through the bottom
end of the tube. The leads may be
identified easily by reference to Fig.
8. Tube characteristics are given in
Table 1.

The 1W5 tube may be seen, with its
spaghetti-covered leads soldered into

the circuit, behind the front panel in

Fig. 5. Even at the full lead length
of 1% inches, the leads are sufficiently
rigid, especially when they are cov-
ered with thin spaghetti, to prevent
whipping around of the tube.

Indieating Meter

The. ‘indicating: meter is an MB
Model 100, -0-200 d.c.” microammeter.
This is a readily available American-
miade miniature meter which has
about the same diameter as a stand-
ard sweep-second wrist watch. Its
front-face flange diameter is 1%
inches. The flange of this meter pro-
trudes about %2 of an inch in front
of the front panel, and the meter case
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(including its rear terminals) extends
about 114g of an inch back of the panel.
Internal resistance of the 0-200 d.c.
microammeter is approximately 510
ohms.

Adjustment Rheostats

Two rheostats are used in the cir-
cuit. One of these is the familiar zero
set, used to set the meter initially to
zero after the batteries have been
switched on. This rheostat is R, in
Fig. 8. The other is the calibration
control, R, in Fig. 8.

Both rheostats are the new Centra-
lab Model 1 “Radiohms,” having less
diameter than a dime and very little
more thickness than that coin. These
rheostats do not have conventional
shafts, but are provided with very
short studs having a fine-threaded
(1-72) central hole. The smallest. ob-
tainable bakelite knob was fastened
to a zero-set rheostat (lower left-hand
corner of the front panel in Figs. 1
and 4) by means of a 1-72 screw,
passed” through a clearance hole
drilled in the knob and into the rheo-
stat stud. Since the calibration rheo-
stat (R; in Fig. 8) does not need con-
tinual adjustment, no external knob
was provided for this component. In-
stead, a short 1-72 screw has been in-
serted- into its threaded stud and is
accessible for occasional screwdriver
adjustment through a small clearance
hole near the top of one side of the
insfrument case (See Fig. 4).

These new rheostat-potentiometer’s
have twin sliding contacts and are
rated at 149 watt.

Range Switeh

The single-pole, 4-position, non-
shorting, rotary selector switch (8, in
Fig. 8) is a new development of Gray-
hill of Chicago. This is a phenolic-
encased unit provided with a standard
14 -inch-diameter shaft. The entire
switch-is only 3% inch in diameter and
extends only about %2 inch behind the
front panel. These features make it
suitable for use in pocket equipment.

‘Cireuit
The complete wiring diagram of the
pocket v.t.wv.m. is given in Fig. 8.

This circuit will be recognized as
straightforward and simple. It is a

Fig. 5. The completely assembled and wired instrument with
the iront panel removed fo show construction. The subminiature
tube is pointing upward near the center of the front panel

battery-operated tripde circuit with a
high-resistance input voltage divider
for range switching, and a plate bridge
circuit for zero setting.

Range Switch. Switch 8, and resis-
tors R, to R, comprise the input volt-
age divider (range switch). The total
resistance of the input resistor string
is 10.megohms.

Each of the four resistors in the in-
put voltage divider must be selected
with great care as to their ohmic
value. However, it is not necessary
that the exact values given in Fig. 8
be held to, if any error in one resistor
is matched by an error of the same
percentage and in the same direction
in each of the three other resistors.
The author experienced no difficulty at
all in making a satisfactory selection
of resistors from a store stock, us-
ing his own freshly-calibrated ohmme-
ter for the purpose.

Resistors R,, R,, and R, are soldered
directly between contact lugs of selec-
tor switch. S.. Resistor R, is con-
nected from the lower switch contact
to ground (metal instrument case).

Condenser €, connected to the
range switch and tube control grid,
serves to bypass any a.c. component
which may be introduced via the in-
put terminals.

Input Terminals. The d.c. voltages
to be measured are applied to the in-
put terminal jacks, J, and J.. The lat-
ter are insulated phone tip-type jacks
which receive test leads having phone
tips. on their ends. ‘These jacks are
somewhat shorter than banana jacks.
The positive polarity of the test volt-
age is applied to the grid jack (la-
belled “+’" in Fig. 8); the negative
.fpolarity to the grounded jack.

Zero-Set Circuit. The balancing
circuit is a conventional plate-circuit
bridge, with rheostat R, as the actual
zero-set control. The instrument has
been found to be stable in operation,
frequent resetting of zero not being
required. The setting of rheostat R;
will influence the zero-set position of
rheostat Ry,. Adjustment of these two
rheostats will be described fully un-
der Adjustment and Calibration.

Filament Polarity. For best opera-
tion of the circuit, it is imperative
that the negative return, including R;
and R be connected to the negative

/sz ON-OFF SWITCH
Nl 5 J2
POSITIVE ————s % +——— NEGATIVE
INPUT =5 . @; INPUT"

*r—RS
CALIBRATION
CONTROL
SCREWDRIVER
ADJUSTED

R9 ' S|
ZEROQ Lo b _nggegﬁ
SEY SWITCH

Fig. 4. Identification of components visi-
ble on the outside of the instrument case.

'METER

filament terminal of the tube (lead 4
in Fig. 8). If the tube filament ter-
minals are reversed, “difficulty will be
experienced in setting the meter to
zero and of maintaining the zero set-
ting as the impedance (resistance) of
the test-voltage source varies.

Battery Switch. - S, is the ganged
sections of the small-sized, double-
pole “on-off” switch. A single move-
ment of this switch bar connects or
disconnects both “A™ and “B” bat-
teries simultaneously.

Electrical Wiring and
Mechanical Construction

For compactness, as many of the
components as possible are soldered
directly to other components without
using intervening leads.. For example;
the pigtails of resistors R; to R, are
soldered directly to the contacts of
switch Si resistor. By is soldered di-
rectly to the center contact of rheo-
stat R, and resistor R, to rheostat R..
Both R: and R;s are soldered directly
to the negative terminal lug of the
microammeter. This procedure great-
ly simplifies the problem of mechanic-
ally mounting the parts in an instru-
ment which is so small as to outlaw
the use of insulated terminal strips.

The lead from input jack J; to the
top terminal of switch S, and the lead
frem the arm of S, to the tube grid
are both shielded in the following
manner. A tight jacket of shield braid
is pulled on the, insulated lead, and
a length of spaghetti is pulled over
the shield braid. The shield braid is
grounded at each end. Covering the
shield braid with spaghetti in this

Fig. 6. Parts used in building the pocket v.t.v.m. Shown left
to right; “B” battery, “A" battery, microammeter, rheostat, se-
lector switch, “on-off”’ swiich. The 1W5 tube js shown at front.
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Fig. 7. Calibration circuit. Any type

of voltmefer may be used in place of the
0-1 d.c. unit, however, it should be accu-
rately readable to one-tenth of a volt.

Sharp.Cuf-off R. F. Pentode
D. C. Fil. Voltage 1.25 v.
D. C. Fil. Current 40 ma.
D. C. Plate Voltage 30 v.
D. C. Screen Voltage 30 v..
D. C. Grid No. 1-Voltage 0wv.
D. C. Plate Current 420 pa.
D. C. Screen Current 160 ua.
Plate Res. (approx.) .7 meq.
Transconductance 430 umhos
Diameter -400” max.
Over-all Length 1.5” max.
Mounting Position Any

Table' 1. Characteristics of 1W5 tube.
manner prevents accidental contact
between the braid and various cir-
cuit components near which it passes.

For support, the tube leads, after
being covered with thin spaghetti
tubing, are soldered directly to points
in the circuit. For example: Tube
leads 7 and 8 are joined together and
soldered to the positive terminal lug
of the microammeter, lead 4 goes di-
rectly to one terminal of switch 8,
and lead 5 is connected to the positive
terminal of the 1%-volt dry cell. Care
must be exercised in soldering to the
tube leads, especially if the latter
have been clipped shorter, not to ap-
ply the soldering iron for any longer
time than is necessary to obtain a_
good soldered joint.

Insulated wire leads were soldered
directly to the terminals of each bat-
tery. However, the author later has

learned that special “snap fastener”
connectors now are available for the
miniature “B” battery and. may be
attached to the ends of the leads.

In Fig. 5, several spaghetti-covered
leads may be seen extending into the
case proper from parts, including the
tube, mounted on the front panel.
These leads are tucked into the space
between the “A™ and “B"” batteries
when the front panel is placed into
position on the instrument case.

The author’s instrument is housed
in a 3"x2”"x1%"” brass case.
movable brass front panel is a little
under 2”x3” in size and is held to the
case by means of four tiny self-tap-~
ping screws. A quarter-inch hole in
the front panel was further reamed
out carefully to admit the zero-set
rheostat, R,, which then was pressed
into this hole for a nice, tight fit. This
rheostat is clearly seen mounted in
this manner in Fig. 2.

Rheostat R; is mounted by means of
two small soldering lugs to one side
of the instrument case and provided
with a short 1-72 screw (with flat
head) for screwdriver adjustment (See
position in Fig. 4). A clearance hole
in the wall of instrument case admits
the blade of a pocket-size screwdriver
for this adjustment. The 2-lug mount-
ing is accomplished by slipping the
small holes of each lug over the ‘1-72
mounting screw molded into the
rheostat, replacing the 1-72 nuts, and
passing 6-32 supporting screws
through the large ‘holes of the lugs.

If a non-metallic panel and case
are employed to house the instrument,
both rheostats may be mounted d;—
rectly to the outside of the panel by
means of their molded-in mounting
screws, and clearance holes may be
drilled. for the three terminal lugs of
each rheostat. The rheostat thickness
is only about two-tenths of an inch,
a very small projection beyond the
front panel. Centralab supplies a

Fig. 8. Complete circuit diagmm of the pocket vacuum tube voltmeter.

W@ ===
+ 3 .
INPUT 9
< 800V,
SR3
3 7
}
2@

= INSTRUMENT CASE

Ry\—9 megohm, Vs w. res.
R,—900,000 ohm, 5 w. res.
. Ry—90,000 ohm, 1 w. res.
R—10,000 ohm, V3 w. res.
Rs—500 ohm, “dime size’” rheostat (Centralab
Model 1 Radiohm)
Rs—500 ohm, Vs w. res.
R—20,000 ohm, 1 w. res.
Rs—2000 ohm, 1 w. res.
Ry—1000 ohm, “dime size”’ rheostat (Centralab
Model 1 Radiohm )
Ry¢—7500 ohm, 1 w. res.
C1—.002 ufd. midget silvered mica cond.

(Aerovox 1469) )

Meter—1” diam. 0-200 d.c. microammeter (MB
Model 100)

1—8.p., 4-pos. non-shorting subminiature

rotary selector s». (Grayhill No. 5004 )\

Sy—D.p.dt. miniature slide sw. (one side not
used) (Mallory $3)

J1, Jo—Insulated phone-tip jacks

I1—~—1Y v, penlight-size cell (Eveready No. 915,
Size AA)

1—221/ v. subminiature “B” battery (Eveready
No. 412)

1—1WS5 subminiature tube (Sylvania)

The re-

(1)
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special knurled disc, in lieu of a larger
knob, for turning a rheostat mounted
in this manner.

Also, in Fig. 2, which is a partial-
assembly photograph, the phosphor
bronze battery-holding clips are clear-
ly visible. This simple method holds
the batteries rigidly in place.” When
replacing batteries, the clip-retaining
screws are removed from the sides
of the instrument case, the spring
clips removed, and the old batteries
lifted out.

A rectangular hole, 114,"x17%4," is cut.
in the center rear portion of the top
of the instrument case to clear the
square bar knob of the “on-off” switch,
8.. This cutout, with switch in place,
may be seen in Fig. 3. The sliding-
type switch specified in Fig. 8 was
the smallest such component that the
author could find. Unfortunately, the
double-pole switch is supplied only
with the double-throw feature which
is not needed in this voltmeter appli-
cation. However, this in itself is not
important, since it is easy to leave
unused the two unneeded.contacts at
one end of the switch.

Clearagce holes are drilled through
the top of the instrument case, along
the front partion, to accommodate
the two insulated input jacks (See
Figs. 1, 2, 3, and 5). The author found
the .insulating washers supplied with
these jacks to be adequate insulation
for the positive terminal at the 800
volts maximum input. However, the
washers were wax impregnated for
increased safety. If an instrument
case of non-conducting material is
used, insulating washers will not be
required on the input jacks.

Individual builders may apply their
own ingenuity where the instrument
knobs are concerned. It is not neces-
sary to follow our lead in this respect.
As will be seen from Figs. 1 and 4,
the author used the smallest available
tapered, fingergrip knobs for the zero
adjuster (R,) and voltage range
switch (8,). Many other interesting
possibilities will suggest themselves
to a fellow who is handy with a lathe.
For instance, modernistic disc-type
knobs may be recessed into a thicker
front panel, or handle-type adjusting
levers might be employed.

Adjustment amd Calibration

This v.t.v.m. does not read linearly,
consequently the reader’s instrument
must be given its own calibration.
But this is not a hard job if the fol-
lowing instructions are adhered to
closely.

Preliminary Check. After the as-
sembly and wiring have been com-
Pleted and have passed inspection,
make this initial check—with no test
leads connected to input jacks J, and
Jp:

(1) Set range switch 8, to its .8-volt
position. (2) Switch on batteries, not- °
ing that the meter is deflected imme-
diately either above or below zero.
(3) Adjust zero-set rheostat R, to
bring microammeter pointer exactly

(Continued on page 112)
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Compiled by KENNETH R. BOORD

cate the ISW Department to radio
in Austria, and particularly to
Radio Wien, Vienna.

For this material we are indebted
to Paul Kary, Pennsylvania, and to
Miss Hilda Hartner, secretary-general
of Radio Wien, who sent these details
to Mr. Kary:

On October 1, 1924, the Osterreich-
ische Radioverkehrs Ag. (Ravag) pre-
sented its first official broadcast. It
was a rather unpretentious beginning
with temporary means—the studio be-
ing a mere garret. However, develop-
ment was rapid. The first transmitter
— Rosenhugel—was built within a few
months. In December 1925, the trans-
mitting stations at Klagenfurt and
Innsbruck were established, and in
June 1928, the radio stations at Linz,
and a little later, the broadcasting
stations at Salzburg and Vorarlberg
followed.

Climax of technical development
was construction of the big Bisamberg
station, where the first self-radiating
tower for mean waves (provided with
a directional antenna beamed to the
west) was used.

Broadcasting House was constructed
in Vienna between 1935 and 1937 as 4
program and technical center. It in-
volved considerable modern equipment
and gained worldwide reputation as to
performers and producers. At present
it includes more than 80,000 cubic
meters of walled-in space, administra-
tive and technical bureaus, 16 studios
for musical performances, conferences,
and plays, and 14 additional operating
and control rooms. A beautiful, big
music hall serves for larger perform-
ances and for representative purposes.

Amplification is centralized in one
single, large hall, made possible by
an intricate automatic control system
for the whole technical plant. By press-
ing only a few buttons and keys, the
technical engineer can establish all
connections necessary for one trans-
mission. Thus, not only the amplifier
chosen for the transmission, but also
all the sound, control, signal, and tele-
phone connections are put to work
simultaneously. At the same time, cir-
cuits chosen are automatically blocked
for all other studios. No less than
seven transmissions can be accom-
plished at one time.

Broadcasting House is provided with
a climatic plant so as to insure air

lT IS a pleasure this month to dedi-
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conditioning appropriate for radio
work.

In 1938 the Austrian Broadcasting
System comprised these transmitting
stations: Station Bisamberg, 100 kw.,
station Stubenring, 5 kw., short-wave
station, 5 kw., Vienna; station St.
Peter, 20 kw., Graz; station Freinberg,
20 kw., Linz; station Klagenfurt, 5
kw., Klagenfurt; station Monchsberg,
2 kw., Salzburg; station Aldrans, 2
kw., Innsbruck; and station Dornbirn,
5 kw., Dornbirn.

During the German occupation prac-
tically no changes took place. A trans-
mitting station, however, was erected
at Graz-Dobel, 100 kw., to beam trans-
missions southeast to the Balkans.

Listener statistics compiled by Ra-
vag show that after 5 years of opera-
tion of the Austrian Broadcasting
System, that is in 1929, there were
360,000 receiving sets in the country.
In 1934 the number had risen to 510,-
000; at the time of the German annex-
ation of Austria (Anschluss), in 1938,
there were 630,000. In 1947 the num-
ber of receivers in Austria was esti-
mated at about 900,000.

During World War II a great number
of receiving sets was destroyed. As
soon as the radio industry is able to
get into normal production again, it
is expected that the number of receiv-
ing sets in Austria will increase con-
siderably. Today, Austria ranks first
among the European countries as to
per-cent of listeners, Ravag claims.

Ravag, Vienna, at present employs

about 500 persons in addition-to a
large staff of artists and -free lance.
personnel.

The program review, Radio Wien,
appears weekly but because of cur-
rent paper shortages is of rather mod-
est size. Much improvement has been
noted in this radio publication during
the past year.

In the late war, when the Russian
armies approached Vienna, the S8
(Kampfsender Prinz Eugen, or mili-
tary personnel of broadcasting form-
ing Prinz Eugen) blew up the trans-
mitting station at Bisamberg. Five
bombs exploded within the area of
Broadcasting House, destroying the
studios used for recitals and plays;
some 15 other bombs exploded in the
gardens surrounding the building.
Damage was quite heavy. While the
struggle for Vienna went on, all mov-
able equipment (reporting and trans-
mitting cars, autos, and so on), with a
large part of the technical outfit, was
evacuated to the west or was lost in
some other way.

On April 8, 1945, Russian troops
entered Vienna. By April 29, Radio
Wien was able to broadcast the inau-
gural address of the new government
—everything being accomplished by
means of temporary technical equip-
ment of the poorest kind. Even today
the antennas of one of the medium-
wave transmitters and of four short-
wave transmitters are atop Broadcast-
ing House.

(Continued on page 128)

Broadcasting station “Bisamberg” near Vienna which was destroyed by the
Germans in 1945 when they evacuated the city. The station is now being rebuilt.
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By ALFRED A. GHIRARDI

Part 56. The design and operation of i

o

FM receiver type i.f. transformers.

plifier in an FM receiver, as in

an AM receiver, contributes a
major part of the r.f. gain of the re-
ceiver and provides the selectivity
that is desirable for avoiding inter-
ference fr om adjacent-channel FM
transmitters.

From the standpoint of obtaining
good selectivity and high gain per i.f.
stage at low cost, use of a low inter-
mediate frequency would be desirable.
However, with the increasing pop-
ularity of FM, resulting in more and
more FM transmitters in close prox-
imity laying down strong local fields,
the use of high 1 values of intermediate
frequency in FM receivers has be-
come mandatory in order to reduce
the probability that spurious interfer-
ing responses,; (especially image-fre-
quency 2 response) will occur, even
though use of these higher values of
i.f. makes the realization of satisfac-
tory gains and stahility more difficult
and expensive to attain. Consequently,
the industry has been forced to com-
promise on values of i.f. which result
in acceptable gain and stability and
yet sufficiently reduce spurious re-
sponses so that interference-free re-
ception is obtained. This compromise
has been aided considerably by the
wartime development of -greatly im-
proved components for use at these
higher intermediate frequencies,

68

THE intermediate-frequency am-

Riiles for Choice of
Intermediate Frequeney

There are several practical rules
concerning the choice of a desirable
i.f. value that it is well to know:

1. The if. should preferably be a
value slightly more than one-half the
range of the receiver tuning band so
that all the possible image frequen-
cies will lie outside of that band. Then,
no transmitter engaged in the same
class of service for which the receiver
is designed will have an operating fre-
quency that qualifies it as an #mage
signal. Consequently image interfer-
ence from such transmitters cannot
occur.

2. However, the -i.f. value chosen
should not be such as will cause any
of the possible image frequencies to
lie in a band in which strong signals
from some other. radio transmission
service are likely to be encountered,
for these will then qualify as image
signals and cause image interference.

3.- Also, the-i.f. value chosen should
not be a frequency at which strong
signals from some other radio trans-
mission service are likely to be en-
countered, for such signals may find
their way directly into the i.f. ampli«
fier through any one of several paths
and be accepted by its tuning cir-
cuits, resulting in direct-i.f. interfer-
ence with the desired signal that is
also there.

WwWWW americanradiohistorv com

New G.E. a.c.-d.c.. 5%2 pound, - V 4
k¥ personal portable using four 4
tubes and selenium rectifier. P

Let us now see how these rules were
applied for selection of the values of
i.f. that have been employed in FM
broadcast receivers.

‘The earliest prewar FM broadcast
band assigned the United States by the
FCC extended from 42 to 45 mc, a
bandwidth of only 45-42 — 3 mc. Half
of this band is 3/2=15 mc. Use of
an i.f. value slightly greater than this
would be indicated by Rule 1. Actu-
ally, an i.f. of 2.1 mc. was used in early
FM receivers designed for this signal
frequency band. Later, i.f. values of
3.2 or 3.3 mc. were employed in them.

“_~FM broadcast transmission was later
reassigned to.the wider frequency band
from 42 to 50 mec. This is a band
50-42 = 8 mc. wide. Half this value
is 8/2 = 4 mc. Rule 1 would indicate
use of an if. value slightly greater
than this. (Incidentally, use of an i.f.
value of 4 mc. was not satisfactory
since there was possibility of strong
direct if. interference from strong
signals- in the 80 mefer, 3.5 to 4 mc.,
amateur phone band.) A somewhat
higher value of 4.3 mc. was chosen and

18ee Alfred A. Ghirardi, Practical Radio
Course, Part 53, (RADIO NEWS, May 1947)

® The image frequency is that frequency which
differs” from the desired signal frequency by
twice the intermediate frequency, and which lies
on the same side of the desired signal frequency
as does the oscillator frequency. See Alfred A.
Ghirardi, Practical Radio Course, Part 54,
(RADIO NEWS, July 1947)
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recommended by the RMA Engineer-
ing Department as an industry stand-
ard. It was used in most FM broad-
cast receivers manufactured during
the prewar period. This was satisfac-
tory because, since the oscillator fre-
quency in these receivers was made
lower ® than the signal frequency, and
the i.f. had to be made more than one-
half of the total band, use of a 4.3 mc.
i.f. made the image-frequency for the
lowest-frequency signal (42 me.) in
the band occur at 42 — (4.3x2) = 334
me. The image-frequency for the
highest-frequency signal was 50
(4.3x2) = 41.4 me. Since this 33.4 to
41.4 mec. range of image frequencies
lay well outside of (below) the pre-
seribed 42-50 me. FM broadcast band,
image-frequency interference from
other FM broadcast transmitters op-
erating within this band would not
occur.

Introduction of the 6SG7 type semi-
remote cut-off, high-gain amplifier
pentode tube and its use in i.f. ampli-
fiers made possible considerable im-
provement in over-all stability since
its plate-to-grid capacitance is very
lJow and separate cathode base pins
are provided for the grid and plate
return circuits, thus reducing the cou-
pling between these two circuits to a
minimum. It aided in improving the
performance of these 4.3 mic. if. am-
plifiers.

The postwar reassignment of FM
broadcasting (including Educational,
Commercial and Facsimile services)
to the much wider band of higher fre-
quencies between 88 and 108 me. (a
band 108-88 = 20 mc. wide) has made
advisable another upward revision in
the i.f. to be employed in FM receiv-
ers designed for this band. The RMA
standard recommended if. value for
use in such FM receivers is 10.7 mc.
Here again, the same reasoning has
been applied for selection of the 1,
value. One-half of this present FM
band is 20/2 = 10 mec. Therefore, in
order to throw the first image re-
sponse outside of this band, the if.
had to be made somewhat greater
than 10 me. Since postwar receivers
employ an oscillator frequency higher
than the . signal frequency (by an

3 This is contrary to the practice commonly
employed- in AM broadcast receivers and in most
present-day FM ‘broadcast receivers. It was res
sorted to at the time mainly because it was
desirable to reduce the frequencies at which the
oscillator had to operate. since the art of coo-
structing stable, low-cost v.h.f. oscillators for
use in these receivers had not progressed suf-
ficiently far at the time.

Fig. 3. Elements of one type of combination
tuning units are switched into a basic su
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Fig. 1. (R) Observe that none of the imag

when the oscillator frequency is higher than the si

frequency is always higher than signal
were lower the image frequencies wou

amount always equal to the i.f.) se-
lection of 10.7 mec. for the i.f. value
places the image frequencies in the
band between 88 + (10.7x2) = 109.4
me. and 108 + (10.7x2) = 129.4 mec.
The band over which the image fre-
quencies lie is illustrated by the dotted
rectangle in Fig. 1A. Observe that
none of the image frequencies occur
in the FM broadcast band; conse-
quently no signal from an FM broad-
cast transmitter can qualify as being
the-image for the signal from any other
FM broadcast transmitter. Therefore
image-frequency interference from
such a source cannot occur.

The possibility that there are trans-
mitters for other types of services
operating at frequencies in this image-
frequéncy range must be checked. The
only radio transmission services that
have allocations in this image fre-
quengy range are as follows: 108-118
me. Government; 118-122 mec. Airport
Control; 122-132 mc. Aero. mobile (pri-
marily non-government). Such trans-
mitters are few in number, are of
relatively low power and range and
are pot likely to cause interference
with local FM broadcast service even
if one happens to be located in the
vicinity of an FM broadcast receiver.

It was stated that postwar FM re-
ceivers designed for the 88-108 mc.

FM-AM broadcast receiv
perheterodyne circuit for

é frequencies fall in the FM broadcast band
gnal frequency. (B) Oscillator

frequency in 88-108 mc. FM receivers. If it

1d fall in the television broadcasting band.
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Fig. 2. ldeal and practical over-all if. se-
lectivity characteristics for FM receivers.
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AM ANT.
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Fig. 4. Elements of type of combination FM-AM broadcast receiver in which completely
separate FM and AM superheterodyne channels are used with a common high-fidelity
audio amplifier and loudspeaker that may be switched to either channel for FM or AM.

FM band employ an oscillator fre-
quency higher than that of the signal
frequency (by an amount always
equal to the i.f.). There is a good rea-
son for this. If an oscillator frequency
lower than that of the signal fre-
quency were employed, the image-
frequencies would lie in the frequency
band between 88 — (10.7 x 2) = 66.6
mc., and 108 — (10.7 x 2) = 86.6 mc.
As this lies directly in the frequency
band assigned to television broadcast
transmitters in Channels 4, 5 and 6,
and to the 72-76 mc. channel assigned
to non-government fixed and mobile
services (as illustrated in Fig. 1B),
there would be strong possibility of
signals from such transmitters caus-
ing image interference in nearby FM
broadcast receivers. Use of “high side”
oscillator frequency in the FM re-
ceivers avoids this (see Fig. 1A), as
already explained.

Direct i.f. interference at 10.7 mc.,
from transmitters operating at this
frequency, is unlikely to occur, since
the FCC frequency allocation for the
band 10.2 — 11.3 mc. is for fixed-aero-

fixed services. No transmitter in this
band is assigned to a frequency of
10.7 mc.

Before leaving this subject it should
be mentioned that some manufactur-
ers have used intermediate frequen-
cies other than the RMA recommended
standard value of 10.7 me. in. some of
their postwar 88-108 mc. FM broad-
cast receivers, -and many of these re-
ceivers are in operation. Intermediate
frequency values of 825, 8.3 or 8.6
mc. have been most used in these re-
ceivers, primarily because they make
possible the operation of the oscillator
and if. circuits at frequencies a few
megacycles lower than !in the case
when an if. of 10.7 mc. 1s employed.
The bands in which the image frequen-
cies lie when each of these off-standard
i.f. values are employed in FM broad-
cast receivers are as follows:

LF. IMAGE FREQUENCIES

8.25 mc. 104.5—124.5 mc.
8.3 mc. 104.6—124.6 mec.
8.6 mc. 105.2-—125.2 mec.

Reference to Fig. 1A indicates that
in each case the image-frequency band

Fig. 5. A modern postwar communications receiver that provides AM or FM recep-
tion over a wide range of signal frequencies, and six i.f. selectivity characteristics
to meet all reception requirements and conditions. Hallicrafter's Model 5X.42.
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for these reckivers overlaps the ex-
treme upper portion of the FM broad-
cast band. Although the 106-108 mc.
portion of this band is now assigned
to FM Facsimile broadcasting and few
such transmitters are now in service,
it 1s likely that there will be consid-
erable activity in this field in the near
future " and such transmitters may
cause image interference in these FM
broadcast receivers unless wave traps
are installed in them to reject the
signals from particular interfering
transmitters in this band.

Adherence to the RMA recommended
10.7 mc. i.f. value by all manufactur-
ers of FM broadcast receivers would
simplify the problems associated with
the production, stocking, and replace-
ment of if. transformer units em-
ployed in postwar receivers of this
type, and also simplify the work of
radio servicemen who are called upon
to adjust, repair or replace them.

L.F. Response Requirements of
Hi-Fi FM Broadeast Receivers

As stated in the preceding article

of this series, the maximum band-

width is required for transmission of
the FM signal when it is fully modu-
lated at the highest audio modulating
frequency. Since by FCC regulation,
FM. broadcast transmitters in. the
United States must confine their mod-
ulation effects to a band plus and
minus 75 kc. from the assigned “cen-
ter” frequency,t this regulation auto-
matically defines the ideal i.f. ampli-
fier selectivity characteristic desired
in the FM broadcast receiver. Such
an ideal i.f. amplifier would employ an
if. of 10.7 mc. (postwar RMA recom-
mended value), pass a band of fre-
quencies 2x 75=150 ke. in total width,
and attenuate very rapidly thereafter
S0 as to reject possible interfering
side-band components of transmitters
operating on adjacent broadcasting
channels—especially those adjacent to
the 88-108 mc. band. Fig. 2 illustrates
an ideal broad-band, rectangular if.
selectivity characteristic (drawn dot-
ted) at 4. Observe that it has a con-
stant width or passband of 150 kc.
Because of the necessity for a de-
sign compromise between the oppos-
ing aims of obtaining maximum gain
per stage and excellent suppression of
adjacent-channel interference on the
one hand, ahd of realizing uniform
amplification of all transmitted side-
band components on the other, most
prewar FM broadcast receivers em-
ployed i.f. amplifiers having a response
characteristic that is about one-half
the peak at 75 kc. above and below
the intermediate frequency, and hav-
ing the general shape illustrated at B
of Fig. 2. This characteristic has been
drawn superimposed over the ideal
characteristic for direct comparison.
Observe that all sideband components
having a frequency higher than about
50 kc. removed from the center fre-
quency of the FM signal will be atten-
uated by the selectivity of this i.f.

4 Alfred Ghirax?i, P;ctical Radio C;rs:l’art
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NEW!

w 1000 pages:

All data and hasic knowledge
in radio and electronics
ligested into 12 sections...
in a complete, quick to find,
sasy to read, handbook form.

Plan every operation in radio;and electronics with the Radio Data
Book. This new radio bible will be your lifelong tool . . . you will use it
every day, on the board, at the bench, in the field! Use it for construc-
tion, troubleshooting and testing. The RADIO DATA BOOK will be
your invaluable aid in design, experiment and in layout. Tt will help
make your production better, faster and easier. In any and every oper-

ation in radio and electronics, you will use the RADI DATA BOOK!

- r Dl e °5

g ONTEIS :
Eoch section is @ COMPLETE coverage of ifs subject . . . 12 sections . . . 12 books in ONE!

on black chorts . . . Diagrams . . . Isomelric projecticns and exploded views.
Section 1. THE 150 BASIC CIRCUITS IN RADIO.
Every circuit is analysed ond exploined in @ Johnny-on-the-spot reference for
any occasion.
Section 2. COMPLETE TEST EQUIPMENT DATA,
Know more a 1 the test instruments you now have . . . find the new anes you
want 1o buy .. . They're All in here—impartiolly described!

Section 3. TESTING, MEASURING AND ALIGNMENT,
Simplified operation of the Oscillograph . . . See whot's happening inside any
radio circvit . . . Dynamic olignment—AM, FM and TELEVISION made easy with
the Oscillograph . . . Scientific use of the Yacuum Tube Voltmeter, Signal Generat-
ing Equipment ond other basic instruments.
Section 4. ALL ABOUY ANTENNAS.
“FM-Television . . . design, installation, characteristics, construction and feed.
Section 5. SOUND SYSTEMS.

Planning, instolling and servicing a PA System. A complete chapter on every
component . . . How ta select and combine components . . . estimating costs .. .
even ocoustic requirements!

Section 6. ELECTRICAL AND PHYSICAL CHARACTERISTICS OF RADIO COMPONENTS,

~Know the size, the power, the shapel A quick reference on.the construction and

design of any circuit or equipment.

Section 7. COMPLETE TUBE MANUAL: Receiving, transmitting ond Commercial.
A flick of the pages brings you to all the dota and ratings of any tube madel

Section 8. CHARTS, GRAPHS AND CURVES.
Buick colculation devices . . . Plotting_curves, nomographs, rules ond tables for
speedy soluti to radio probl
Section 9. CODES, SYMBOLS AND STANDARDS.
= Hondy relerence to oll radio symbals and abbreviations; code symbols, phrases
A and characters . . . Where you want them . . . When you want them!
D% Section 10. 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM PERFORMANCE,
[ Find any circuit you want with complete parts lists and specifications . . . One tube
receivers to complete AM, FM and Television receiver circuits . . . Amplifiers . .
e Tronsmitters . . . Test Equipment and Control Circuits .l . All with the latest
engineering refinements.

Section ] 1. DICTIONARY OF RADIO AND ELECTRONIC TERMS,
Section 12. RADIO BOOK BIBLIOGRAPHY,

>~ s ——

1000 poges . . . Schemotics . . . Accurote photogrophs . . . Speciolly prepared drawings . . . White &

...

"

Handsomely bound -in RED and GOLD

The RADIO DATA BOOK is a work of complete authority, pre-
ared by engineers with many years of practical experience. They
Ea've been assisted by the Boland & Boyce staff of editors skilled in
preparing electronics manuals for the U. S. Signal Corps for many
ears. These men have warked for several years gathering material
or this book . . . all the knowledge of radio principles and operation
. - . all the statistics . . . all the newest developments in electronics . . .
every possible angle and detail. Eighteen months were spent digest-
ing this material into the most concise, the clearest, and the most
readable form. The result is this invaluable manual . . . The RADIO
DATA BOOK. Whether you use this book for general reference, for
scientific instruction, or for education, one thing is certain—the prac-
tical help, the daily usefulness you will derive from it will prove to be
worth many, piany times its astonishingly low price!

Advanced Sale. .. first printing, Only 10,000 available. .. To /
make sure to get your RADIO DATA BOOK, mail your order NOW.

12 complete books in one only $500' Less than 42¢ per book!

"MAIL THIS COUPON TODAY!

BOLAND & BOYCE INC., PUBLISHERS

BOLAND & BOYCE INC., PUBLISHERS
460 BLOOMFIELD AVE. MONTCLAIR 3,N. J.
Please send me a copy of

THE RADIO DATA BOOK Enclosed is $5.00,

MAME o0 o e T Sk iy o e e £t s e o3 e e s
ADORESS , .. ... SR
ary JONE..........

STATE
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amplifier. Those having frequencies
that place them near the extremes of
the = 75 kc. signal band will be at-
_ tenuated rather seriously. For exam-
r~—<3 ¥ " , ble, sideband components having a
. W ELIMINATES RUMBLE frequency approximately =+ 75 ke. re-
2] 29 : moved from the center-frequency of
— - ' the signal will experience a voltage
reduction ratio of almost 2 -to 1
(equivalent to almost 6 db. down).
Characteristic C in Fig. 2 is an im-
Pprovement since it has a somewhat
broader base and therefore causes less
attenuation of the higher frequency
components of the order of = 75 kc.
from the center-frequency of the sig-
nal. It is narrower than character-
istic B for all frequencies beyond the
theoretical ideal 150 kec. passband, s6
’ ELIMINATES | ;zlegfc?\},iges better adjacent-channel
JAMMI"G If the highest degree of fidelity is
to be obtained over the entire audio
range in order to realize the full high
fidelity advantages offered by the
wide-band signal transmitted in FM
broadcasting, an i.f. selectivity char-
acteristic in which the signal is down
only 1 or 2 db. at 75 ke. deviation is
favored, even though it is more diffi-
cult to obtain high'r.f. gain per if.
stage when such a selectivity charac-
teristic is employed. A characteristic
of this type, whose end closely ap-
proaches that of the ideal rectangular
characteristic A4, also allows signals
whose level is somewhat below limit-
ing to be received without distortion,
thus increasing the usable sensitivity
of the receiver in locations where the
noise level is very low. Its attainment
makes the design of the i.f. amplifier
[ in a high fidelity FM receiver more
difficult, and its construction more ex-
pensive, than in the case for the nar-
row-band if. amplifier employed in
narrow-band AM broadcast receivers.

I — %7‘-[% JAUCA ELIMINATES SCRATCHES

3% -inch
SPEAKER

4-inch :
SPEAKER LF. Amplifier Requirements in

Combination FM-AM Broadeast

’ Receivers
g?IE‘CAhKER' The most attractive and well designed changer, in To satisfy the widest demand, an
) the popular priced field. Equipped with depend- FM broadcast receiver designed for

home use should also provide for re-

: f_- | able cushion mounted mofor — “Barry” mounts to ception of AM broadcast.stations over

L 5%l-mth 1.‘{' eliminate vibrations and fool-proof in operation. the 535-1605 ke. AM broadcast band,
"SPEAKER | v . o and those on one or more of the AM
Lok Hammertone finished with smart plastic trim. Has short-wave -bands. The if. value and

5

response characteristics desirable for
receivers designed for reception of the
AM broadcast stations was discussed
in detail in the previous article of this

both reject button and control knob for convenient

1

5 N ! on-off-manual and automatic operations Plays 10"
-6%-inc
SPEAKER | or 12” records automatically.

#i] \b series. It will be remembered that an
Lo AIEY CONTACT YOUR CLOSEST re;cen i.f. value of the order of 455 ke, is»now
: | CRESCENT SALES REPRESENTATIVE ' the RMA standard, and & paSSbal?d
4xb-inch | WM. RUTT, ¢/0 CRESCENT. ELECTRONICS CO, Ch-ﬁrafte;lsﬁfe dage'rgl'):ilsmiiii}é 1%1 G-
1 S SPEAKER 401 Broodway, New York 13, M. Y. wide 1s req 0 " : S e. ese
] MILLER-JOYCE.CO. values are also satisfactory for the re-
609 5. Yermdnt Ave., Los Angeles 5, Calif, ception of short-wave AM broadcast
LES LOGAN €O. .
- ] signals. For the FM broadcast recep-
THE CRESCENT M“j;%:f:::“sg[;:"(F(;?mm' Calil tion an i.f. of 10.7 mec. is now the RMA

TR e 419 Commonvwealth Ave., Boston [5, Mass, standard, and a 150 Kke. passband is re-
Ww quired. How are bath characteristics
-

«+o..designed o.nd CRESC E "T l "D“STR' Es "IC, to be made available, at will, in one re-

ceiver?
4132-54 W. BELMONT AVENUE The problem has been attacked in

CHICAGO 41, ILLINOIS three different ways. In some com-
EXPORT ADDRESS bination receivers of this type, the re-

SCHEEL INTERNATIONAL, INCORPORATED | ceiver is designed primarily as a con-
4237-39 N. LINCOLN AVE, e+ CHICAGO I8,iLL. | ventional 88-108 mc. FM broadcast re-

2 RADIO NEWS

engineered to the mast exacting’

standards, deliver the finest

in tonal performanft.l :

| (SN L
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25 sl gadi%ips

Every radio man will recognize the unusnal values represented by these new Wells Kits.
Parts assortments of the most popular types have been picked from our vast stocks of
brand new, guaranteed Government material. In many cases, you will notice the value
of just one item exceeds the cost of the whole kit. Whether or not you bave an immediate
use for these kits, they are made up of the sort of material that is always useful.

K100 RELAY KIT
6—Assorted A.C. and D.C. relays. .7 to 14,000 ohms.
3 to 20 ampere CONtact Fating. ...coeoveoncocees $2.95

K101 VOLUME CONTROL KIT
12—Carbon volume controls. 100 ohms to
7 megohms. . ... 36 Bl 0 08B oA B aa Ak 50860000060 $1.95

K102 VOLUME CONTROL
12—Wire wound volume controls. 5 to 70,000 ohms.
360 5 WALt TALIOZ. o o v vovrnvosanennnnnsoansases $2.95

K103 PHONE PLUG AND JACK KIT
2—PL55, 2—PL68, 2—PL54 plugs. 2—JK26 and 4

other jacks to match above plugs.......... re...$1.95
K104 AIR TRIMMER CONDENSER KIT
10—Trimmer condensers. Y5 to 120 mmf....... $1.95

K105 METAL TUBULAR CONDENSER KIT
16—Tubular condensers. .001 to 1. MF.
100 to 1600 volt. .

K106 MICA CONDENSER KIT
10—Silver Mica and 10—Moulded Mica condensers.
414, mmf. to .01 VIR 03 a2 2= ol oe oo o5 ey were...$2.95

K107 CERAMIC CONDENSER KIT
12—Ceramic condensers. 1 to 7500 mmf. 500 volt
minimum. Zero and negative temperature €O-
CHCIC L o fLo Mg & mP NS P 3o B X0 S o e o el ool el ehol s & ..$1.75

K108 ROTARY SWITCH KIT
10—Ceramic and Bakelite rotary switches. 1 to 10
poles. 2 t0 12 POSItions. ....ovovrnriuieraennn .$2.75

K109 CARBON RESISTOR KIT
100—Insulated resistors. 100 ohms to 2 megohms.
14 to 1 watt. 5 to 207 tolerance. .............. $1.75

K110 WIRE WOUND RESISTOR KIT
10—Wire wound resistors with ceramic core. 3 to
35,000 ohms. 8 t0 20 Watts. .....oooereneneenns $1.35

K111 WIRE WOUND RESISTOR KIT

10—Wire wound resistors. 5 to 75,000 ohms.

20 to 50 watts. ... . S G- ~ S 5 A S Bl $1.75

K112 ADJUSTABLE WIRE WOUND RESISTOR KIT

10—Adjustable resistors. 3 to 15,000 ohms.

10 O 50 WALLS. c 2 cn e covecrvonssnananocsssaanos $2.05

K113 COIL AND CHOKE KIT
25—R.F., A.F., LF., and antenna coils and chokes. $2.45

K114 CRYSTAL KIT
10—Crystals with holders. 186.3 kc. to 4,000 kc.. $1.85

K115 KNOB KIT
50—Bakelite knobs. Push-on and set-screw types. $1.85

K116 MOULDED PAPER CONDENSER KIT
12—Moulded paper condensers. Most popular sizes.

005to.1 MF. 100to 600 volt.....cocouveiann $1.45
K117 BAKELITE TUBE SOCKET KIT
15—Sockets. 4, 5, 6, 7 and 8 contacts.......... $1.00

K118 CERAMIC TUBE SOCKET KIT
10—Ceramic sockets. 4, 5, 6, 7 and 8 contacts. . $1.45

K119 NEON LAMP KIT
10—Standard neon lamps. NE2, NE11, NE15, NE16,
NES ] ficaard s ¥el e T00 0p 0oBI0b0G o BBaaceBob00000 $1.35

K120 CODE PRACTICE KIT
1—High frequency buzzer. 1—J37 telegraph key.$1.45

K121 JEWEL LIGHT KIT
3—110 volt jewel light assemblies. 4—G6 volt assemblies
plus 3 extra jewels.......... AAB L0 g% blcqg b 0 dog0T $2.10

K122 HEAD SET KIT
1—Head set type” HS 32. Single receiver with strap,

cordand plug.....c.ovvipeeieiniininann. baogol $0.95
K123 COAXIAL CABLE

100 ft. RG8U coaxial cable............. BB 0a00 $2.95
K124 COMBINED KITS

All kits K100 to K124, One of each. ..... ....$38.45

With the exception of a few heavier kits such as K100, K108, K111, K112, K123, all
will be shipped via parcel post if you add 10c for. postage for each kit. Otherwise ship-

ment will be made via express.

Be sure to write for our brand new Amateur Catalog H200C. It’s full of excellent

values in radio equipment and parts.

B2

All Wells Material Available Through
Your Jobber at Advertised Prices

SALES, INC.

November, 1947

320 N. LA SALLE ST., DEPT. R-11 CHICAGO 10, ILL.
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A. A. Ghirardi
- POSITIVELY

oy GLIARANTEES
i/ to help you repair any

' radio evermade EASIER

BETTER & FASTER

£

TO HELP YOU REPAIR 9
OUT OF 10 RADIO TROU.
BLES Twice as Fast, without

costly test equipment

TO HELP YOU LEARN
Professional RADIO-
ELECTRONIC REPAIR,
at home, without
an instructor

A Complete Radio Service
Course...only $5 complete

Once in a lifetime, a technical book is written
that is so important, so complete and easy to
understand that it is used almost universally by
members of an entire profession—and Ghirardi’s
MODERN RADIO SERVICING is exactly that
kind of a book. It gives a course in radio-elec-
tronic repair work by approved scientific meth-
ods. Included is a thorough explanation of Test
Instruments, how they should be used and why—
even how to build your own; Receiver Trouble-
shooting Procedure and Circuit Analysis; Testing
and Repair of All Components; Installations; Ad-
justments, etc., etc.—also How to Start and Oper-
ate a Successful Radio-Electronic Service Busi-
ness. 1300 pages. 706 helpful illustrations. Self-
Test Review Questions with every chapter make
study easy. Only $5 complete ($5.50 foreign).

This Big Book Eliminates Use-
lessTesting..on4jobs out of 5!

There’s no magic about it! Just common senge!
Over 400 pages of Ghirardi’s 744-page RADIO
TROUBLESHOOTER’S HANDBOOK contain tab-
ulated and indexed listings of common trouble symp-
toms, their causes and remedies for almost every
radio in use. Actually it gives specific trouble listings
for over 4800 home receivers, auto radio and record
changer models of 202 manufacturers! Just look up a de-

fective radio’s make and model. The HANDBOOK tells
exactly what the trouble is likely to be—exactly how to fix

usual time BECAUSE TEDIOUS TESTI

NATED. Over 300 more pages contain service hints, align-
ment data, tube information, graphs, diagrams and charts
to help you ix ANY RADIO EVER MADE in far less
time and at greater profit! Only $5 complete ($5.50 foreign).

COMPLETE BASIC RADIC-ELECTRONICS . .. FOR BEGINNERS

Sales records prove that more Radio-
Electronic beginners have gotten their
start from Ghirardi’s 972-page RADIO
PHYSICS COURSE than from any other
book or course ever published. It’s a com-
plete radio course in book form—so head
and shoulders above anything else that it
is used as the basic text by thousands of
students and by schools in 82 different
countries of the world! Everything is ex-
plained as simply as A-B-C. Over 300
pages are devoted to Basic Electricity
alone. 508 illustrations help you learn fast.
$5 ($5.50 foreign).

TO HELP YOU LEARN

COMPLETE BASIC =

RADIO-ELECTRONICS. | &
... for beginners!

Dept. RN-117, Murray HIIl Books, Inc.

232 madison Ave., New York 16, N.Y.
O Enclosed find $. .. for books checked; or 0 send C.0.D.

{no foreign C.0.D:’s) for this amount plus postage. It is understood

I may return books for refund within 5 days if not fully satisfied.

0O RADIO TROUBLESHOOTER'S O MODERN RADIO [ ]
HANDBOOK $5 ($5.50 foreign) SERVICING $5 ($5.50 ]

toreign)

O MONEY-SAVING COMBINATION OFFER: Both ol the B

above big books, only $9.50 for the two ($10.50 toreign).

O RADIO PHYSICS COURSE $5 ($5.50 foreign)

Let Ghirardl’s TROUBLESHOOT-
ER’S HANDBOOK save you time
on common radio service jobs! Let
this VODERN RADIO SERVICING
traln you for complete, profession-
al electronic work. Get BOTH BIG
BOOKS at speclal price of only
$9.50 for the two. See.coupon.
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ceiver containing an 88-108 mc. tuned
r.f. stage, frequency converter, two
stages of broad-band i.f. amplification
(in which an i.f. of 10.7 mc., or 8.3 mc,,
is employed), a limiter, discriminator
(detector),-high fidelity audio ampli-
fier, high fidelity loudspeaker, and
power supply. as illustrated in Fig. 3.
The receiver is used this way for FM
broadcast reception.

For AM broadcast reception, the
r.f., oscillator and i.f. tuning units em-
ployed for FM reception are switched
out of the circuit, and in their places
are switched corresponding tuning
units designed especially for AM
broadcast band reception—a 455 kec.
if. and 10 kec. passband being em-
| ployed. For short-wave AM reception,
I a different set of r.f. and oscillator

tuning units only, designed for the

particular short-wave band to be re-

ceived, is switched into the circuit.

The same if. amplifier tuning units
‘ that are used for AM broadcast band

reception are alsg used for AM short-

wave reception.

For AM reception, the secondary
winding of the third 455 kc. if. trans-
former is fed directly to a diode detec-
tor element in the combination tube
that acts as discriminator, detector,
a.v.c,, and first audio tube. The limiter

l and discriminator are thereby by-
. passed. The same high fidelity audio
| amplifier and speaker are used for
both FM and AM reception.

As we shall learn later, this general
arrangement is widely used in other
types of combination receivers that
are designed to provide two or more
different types of reception facilities.
Combination FM-AM communications
type receivers provide one example
of this.

In another i.f. amplifier arrange-
ment that has become popular, each
i.f. transformer contains primary and
secondary windings for both 455 ke.
(AM) and 10.7 me. (FM), and the
changeover is accomplished automati-
cally between the AM and FM bands.
This type of transformer will be .de-
scribed more fully in a later article
of this series.

In another version of the combina-
tion FM-AM receiver two completely
separate channels are used up to the
audio amplifier. One is designed espe-
cially for AM and the other especially
for FM reception. This arrangement
is illustrated in Fig. 4. The FM sec-
tion comprises a superheterodyne cir-
cuit having one 88-108 mec. wide-band
tuned r.f. amplifier, frequency con-
verter, two wide-band 10.7 me. (or 8.3
me.) i.f. amplifier stages, limiter, and
discriminator, feeding its audio out-
put to the common high fidelity audio
amplifier and loudspeaker that is
switched to it. The AM section com-
\prises a superheterodyne circuit hav-
ing one 455 ke. i.f. stage with a 10 ke.
bandpass characteristic, and a diode
| detector that provides audio output

and a.v.c. voltage. The audio output
| is fed to the common high fidelity au-
dio amplifier and loudspeaker that is
switched to it.

l (Continued on page 144)
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Tests yesterday’s tubes, today’s tubes
and tomorrow’s tubes. The Model 247
features a newly designed element switch-
ing system designed to accommodate all
future tubes as they are announced.

It is impossible to insert the tube in the wrong sockeét when using the new Model

Fe u t u res e 247. Eight separate sockets are used, one for each type of tube base made. If the
® (ube fits in the socket it can be tested. : "

The Model 247 incorporates a newly designed element selectot switch system which reduces the possibil-
ity of obsolescence to an absolute minimum. Any pin may be used as a filament pin and the voltage applied
between that pin and any other pin, or even the “top-cap.” Please note this is not a variation of the com-
monly used “floating-filament” arrangement but instead represents a real advance in design, inasmuch as
it provides a true “free-point” system. Tubes having tapped filaments and tubes with filaments terminating
in more than 1 pin are truly tested with the Model 247 as any of the pins may be placed in neutral posi-
tion when necessary.
The new free-point system described above permits the Model 247 to overcome the difficulties encountered
with other emission type tube testers when checking, Diode, Triode and Pentode sections of multi-pur-
pose tubes, because sections can be tested individually when using the new model 247. The special iso-
lating circuit allows each section to be tested as if it were
in a separate envelope.
The Model 247 provides a super sensitive method of check-
ing for shorts and leakages up to 5 Megohms between any
and all of the terminals. Continuity between various sections
is individually indicated. This is important, especially in
the case of an element terminating at more than one pin.
In such cases the element or internal connection often com-
pletes a circuit.
One of the most important improvements, we believe, is the
fact that the 4 position fast-action snap switches are all ONLY
numbered in exact accordance with the standard R.M.A.

numbering system. Thus, if the element terminating in pin
No. 7 of a tube is under test, button No. 7 is used for that
test. This feature will be appreciated especially by service-
men who, when using other tube testers, have been com-
.

Model 247 comes complete with new speed-read
chart. Comes housed in handsome, hand-rubbed oak
cabinet sloped for bench use. A slip-on portable
hinged cover is included for outside use.

Size: 16% "x8%4 "x5%".

pelled to first try various positions to locate the correct ele-
ment and then have had to look up charts in order to learn
which pin is used for that particular element.

November, 1947
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ARMY
AIRCRAFT
RECEIVER

Model

BC-946-B

Broadcast
band from 520
to 1500 Kc:
sensitive 6
tube receiver
for the broad-
cast band
with calibrat-
ed dial. Has
one RF and
two IF stages
with iron core
coils and air
trimmers. :
“Perfect” for car radio, home radio, portable or
P.A. tuner. BRAND NEW . . . complete with six
tubes and instruction manual in sealed

carton, less dynamotor. Each. . ,. .. ..., . $|2a95
Modified BC-
BC-612 412, 5° Radar

Oscilloscope;
ideal’ for first
class laboratory
instruments;
110V 60 cycles,
complete with
tubes and power
supply brand
new in original
cartons.

Each... $49.95

RADIO RECEIVERS

BC-453-A; 190-550 ke, com lete with tubes;
BRASCI(;:DNEW INORIGU\?ALCARTONS$7‘.49§
u 3 .9

BC-454-A; 3-6 mc; com lete with tubes;
BRAI;IDNEW INORI(?INALCARTONS$5.3955
o R B ol N .9

BC-455-A; 6-9 mc, complete with tubes;
BRu;\gDNEw INORI&NALCARTOSNS$5.95'
3.95

TRANSMITTERS (274N Series)

All Brand New in Original Cartons

Complete with Tubes and Crystal
BC-696—3-4 Mc....... 000a0bG
BC-457—4-5.3 Mc., .
BC-458-—53-7 Mc. . ...

BC459—79.1Mc. 0 0000 W .. 5.96
DYNAMOTOR

DM 325. Each 95¢, 3.for, ... .... sesoceesss$2.00
AN18/APT-10

Pre-amplifier model K-1, designed to raise out-
put level of magnetic type microphone, complete
with 2 tubes 6SL7GT and 28D7 and hand switch,
brand new in original cartons,

Each $1:95, 3 1 $5,00

REMOTE CONTROL BOX
| BC-450-A......... Ry ] S ..$1.95

ARBAIRCRAFTRADIO RECEIVER

The ARB is a six tube, four band, superhetero-
dyne Aircraft Radie Receiver with built-in
dynamotor, designed for the reception of MCW
(tone or voice) or CW within the frequency
{z]mge 195 Kce to 9.05 megacycles.

SE

G I L v Dt oo 1 $16.95

ART-13 TRANSMITTER

Used, in good condition, complete with tubes.and
calibrating crystal, freq. range 2,000 Kc to 18 mc;
A-1, A-2, A-3 type trans-
mission; power output
100 watts

“ARROW?’ Will Not Be Undersold!

BC-929-A

Containg power
supply 110 V,
00 cycles, has
7 tubes such as
3CP1, brand
new, complete
with tubes,
Each. .. $17.95
Used. ea 14.95

APS-15
Has 45 tubes, one 5° scope tube, one

2" scope tube, has 3 meters, 4 power
supply units 110V 40(¥,cycl&c. complete $3959

with tubes. L (el RO B S

T-17B HAND MIKE
BRAND NEW . perfect carbon hand mikes,
light. wt., 200 ohms, single button, press to talk
?)WINtI‘.:% 5 ft. rubber cord, plug, dust cover.

VHF RECEIVER BC-701

Frequency range 170-180 Mc; IF 30.5 Mc; complete
with 11 tubes; self-contained power supply, brand
nhew in beautiful wooden carrying

IS - o e § e e Bk .....$9.95

RAX-1 RANGE AND BROADCAST

BAND RECEIVER
4 bands, tunes from 200-1500 K¢; MCW and CW
signals; complete with tubes and 24V dynamotor,
used in A-1 condition.
AREAL BUY.......... e, $14.95

NAVY GLIDE PATH RECEIVER

Bolt type, complete with 3 6C6 tubes and tunes
;rfm 90 to 95 Mc, operates from 12 or

o opo o cac 000p 50 60000 Brand new 32.95

RANGER MODEL 114-C AIRCRAFT
RECEIVER

Combination Interphone, Amplifier and 6-Tube
Superheterodyne Receiver designed to operate di-
rect.l{ from a 24V aircraft battery. Tuning ran
200 kc to 550 ke, complete with  mounting racie,
jackbox and cords. This unit is used as range re-
ceiver and interphone amplifier.

Brand new.. ... ... kT SETE IR o 51 ST 2 okotore] $9.95

GF12 and RU 17 NAVY RECEIVER
and TRANSMITTER

Complete with receiving and transmitting coils,
junction box, control boxes, plugs. power supply.
Instruction manual and spare parts which inciude
tubes. Freq. Range: 200 Kc to 14 Mc. Brand new
in original carton. 4

Arealbuy......... TR - o 0 do egco s b

69-9

Navy type low and high frequency transmitter with
power supply and tubes. Operates from 200 Kc to
18,100 Kec; requires 115V, 800 cycles.

Used, complete with tubes. . ... .. 5000y $395°

HAND-TYPE MICROPHONE RS-38
Carbon type, with PL-68 plug, brand new, . $1.95

Usediims . o 8 2oy b ST 1.00
MICROPHONE AND RECEIVER P-60

Dynamic type, 50-ohm impedance: mike and phones
interminate in 5-wire male plugs. 3-ft.

seord. e, CTLRE T - $ 1.49

OXYGEN MASK MICROPHONE T44C

Used with SCR-522, magnetic t com-
plete with JK-26 and PL-179. Used, A-1
condition.......0...0 0L L T )5¢

Wholesalers, dealers, institutions and other
quantity purchasers , ., . Write, Wire, Phone
for Quantity Prices. All Shipments F.O.B.

Chicago—20%, Deposit Required on all orders,

Minimum order accepted $5.00.
WRITE FOR OUR COMPLETE CATALOG
DEPT. C

| Used, good condition.. .......,... ‘., €2, $895

RCA AVT-112A
Aircraft Transmitter

For radio-telephone commu-
hication; for 6, 12 or 24 volt
Source freq. range from 2,500
t0 6.500 Kc. Small in size and
wt. (wt. 6 lbs). Complete
with 6 tubes, oscillator cir-
cuit, power amplifier modu-
lators, dual tuning ‘ndicator
and amplifier, with instruc-
tion manual, less crystal . |

BRAND NEW IN ORIGINAL

CARTONS—ONLY............. $12.95 cach
RCA AVR20 Aircraft Receiver
Companion for ADOVE Lt B e Catmay b g $I 2.95

RECEIVER-POWER SUPPLY UNIT

For the APN-4 indicator; complete with 16 tubes;

BRAND NEWS ..$10.95
Used.wouonoiiiiiiiii i $ 795

SETCHELL CARLSON
RADIO RECEIVER

Bc-1206-¢
Designed to receive A-N beam Siﬂlals. 24-28 vdc
21.6 watts. Tube complement: 14E[7 or 14A7, RF
amplifier; 14H7 or 14J7, mixer; 14A7 or 14H7, IF
amplifier; 14R7, detector and lst audio am lifier:
2887. output amplifier. 195 to 420 kc. 4* igh x
4° wide x 654" long—wt. 3 lbs., 4 oz.

Used A-l1cond............. .~ o5 & $4.95
BRAND NEW
In original carton......,.......... ... " 6.95

RADIO TRANSMITTER and
RECEIVER APS-13

Light weight air-borne radar system, radio
transmitter and receiver APS-13; tube comple-
ment: 5—6J6, 9—6AG5, 1—VRI105, 2—D21:
unit is brand new, complete with tubes, the
tubleé al%;llg are worth more than this LOW
PRICE

ONLEYL o o I 05 vorintss st o P $10.95

GLIDE PATH RECEIVER R-89/ARN-5
Glide Path Receiver used in the Instrument Land-
ing System covering the fr uency range 332 to
335 mc; complete~with the ollowing tubes: 7—
6AJ5, 1—12SR7, 2—12SN7, 1-—28D7, and includ-
ing three crystals 6497KC, 6522KC, 6547KC . . .
untts are in A-1 condition for

ONLY $8.45

BC-733 D LOCALIZER RECEIVER

Freq. 108-110 Mc; Tube complement: 10 tubes—
1—123(%7; 2—12SR7, 1—12As6, 1—AH7GT, 2—
12 , 3—71

NL

Ng\(l;v7o y7A: $6-95

SCR-522 TRANSMITTER
and RECEIVER

The standard very-high frequency airborne receiver
transmitter. 100 to 156 megacycles. 4 channels se-
lected from remote control box. Used, as is—
“Complete with Tubes’*
ONLY

BC-625
VHF transmitter, frequency range 1Q0-156 Mc;
four channels. Part of the SCR-522. Complete
with tubes less crystals,

BC-624
VHF Companion receiver for above transmitter:
Complete with tubes less crystals. Used, good con-
dition. Diagram with either unit
included

WESTON OUTPUT METER No. 687
3 scales 0-50.
~A-1 Condition

Each.........$67.95

ARROW SALES

W. HUBBARD ST,
LLINOIS

Main Office: 59
CHICAGO 10, 1
PHONE: SUPerior 5575

Northside Branch:

Southside Branch:

» INC,

1802 N. HUMBOLDT BLVD.
8310 S, HALS'I‘;D STREET
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Don’t Delay...ORDER TODAY!

BC-645 TRANSMITTER-RECEIVER

BRAND NEW . . . 15 tubes interrogator-transmitter designed for airborne
use, 435 to SO0MC frequency range, 5 tube tuned line transmitter with 30
Watts peak-impulse power output on either two channels. With some modifica-
tions the set can be used for 2-way communication, voice ot code, on the follow-
ing bands: ham band: 420-450mc; fixed and mobile: 450-

460mc; citizens radio band: 460-470mc; television experi-
mental: 470-500mc; complete with all tubes, including WE

Doorknob tube. Size 10%4°x1314°x4%°.

Net wt only 251Ibs. Your cost........c-covevvrun
TWO FOR ONLY , ;.. $19.00
DYNAMOTOR FOR ABOVE Model PE-101-C...

ANTENNA RELAY UNIT BC-442

With antenna current meter, antenna transfer
relay with 3 stand-off lead-in terminals. A-1 95
condition. On'y...ccoevreerenreneannaees €

TRANSFORMER
{High voltaé%o sa‘)lpe tran(sjfonnez, 90V 60 cps.
primary; secondary;
stand-off terminals.......... each$2-95

ANTENNA TRANSFER
SWITCH SW-225

Triple-pole, double-throw, mounted on bakelite
base with nine 2° celain stand-off 59
mounts, BRAND NEW......4.oeeeernes <

BC 732 CONTROL BOX

With 6 ition, selective switch, volume
od ch 39¢

control and toggle switch........... ea

COAXIAL CABLE
26 ft. of Coaxial Cable RGUS, 52 ohm... .. 89¢

OUTPUT TRANSFORMERS

FILTER CHOKES
All Fully Enclosed

3.7 H. @ 145 MA. DC,, 125 ohms DC. Res. 59
4 MTG. Studs, each....vooeveriveeenees <

100 mil 10H .......... e S TEEEE - 59c¢

1-70-D TUNING METER

Milliammeter tor indicating resonance 49
of tuned station, ea <

400 CYCLE AUTOSYN MOTOR

1deal for indicating direction of antenna
systems—BRAng NEW .. ea. 95¢

HEADPHONES

RADIO PARTS

100 Resistors 3% to 1 watt. 95C

100 Tubular bypass condensers, )
assorted. 01 to .1, all 600 Volt ....... $4.69

T i o oeiea 29¢
4 %igaxoixﬂesg:o&trfmﬁ (el o 2 o 8% 3000 $3-°°
7 e e T tom .4t - $1.95
O e K 5 w4 s ea $1.79

BATTERY FOR “GE' PORTABLES

2-volt Willard type 27/2 the exact replacement in
Pre-War Model LB 530 “GE” Portable Radios.
Plastic case, size 334x314x5%" high. Shipped dry.

Uses standard battery electrolyte List value
$8.75.
WRAND NEW! Your Cost. ............. $1.95

Large model, 5
diameter, only. . .....

1295

$995

SELSYN
INDICATORS

For use with beam ro-
tators for indication of
direction of beam. Op-
erate from 15-24V. 60-
cycle AC supply.

Small model, 3 inch
diameter, only... ..

1245

AM-61 Indica-

McELROY RADIO TELEGRAPH
SIGNAL RECORDER MODEL
RR2-900-42 thy

Complete with three
tubes: one—117Z6-
GT; two — 117P7-
GT, like brand new,
complete with beau-
tiful maple finish
en case.

NEW BC 223 AX TRANSMITTER

801 Oscillator and 801 Power Amplifiers, 2—46
modulators and 1—46 speech amplifier; 4 Xtal Fre-
quencies and Master Oscillator on selector switch.
10 to 30 watts output. Tone voice or C.W. Mod.
I?egledfor H:tg Use. Blaclk wrinklle case. Tubes in-
cluded, packed in original cases, less

crystals, only. ... .. coiiiiiiaiiiien $]4.95

Shipping wt. 125 lbs.

ARC 4 TRANSMITTER and RECEIVER

For operation VHF frequencies in range of 140-144
mc. Four channel crystal controlled, manufactured
bf’ Western Electric—12 or 24 V. operation. Com-
plete with crystal and dynamotor. Used.

GOOA CONAIION. « » v v vssrnmnenneanenns $24.95

0-10 amps., DC............
INTERPHONE AMPLIFIER

Comes in an aluminum cabinet 93{x43{

x53%°. DC output at 60MA, less tubes. 95
Yours for Only.....ocoveeeveneninonnn ¢

LP-21 ADF LOOP
Low impedance loop, good for direction finder.
one Selsyn motor, one Selsyn transmitter, freq.
range of loop 100 Kc to 1750 Kc: BRAND

NEW in original cartons, each .......... $6.95
PE-117 UNIVERSAL POWER
SUPPLY

6 or 12 voit input; output 145 volts and 90
volts; less vibrator, voltage regulator and recti-
fier tube; ideal mobile power supply unit;

excellent condition, each........... ..$4.95

MONTHLY SPECIAL!
AC-DC TEST SET

For testing resistors,
condensers, chokes,
open.and short circuits;
complete with instruc-
tion manual and test
BRAND NEW

leads.
in metal carrying case,
each.

tor Amplifier

15

tubes
Includ-
Ing two
VR105;
6L7GT;
6SN7GT;
with blower

motor, brand new in
original carton, with
metal cover

.......... ca. $9.95
TUBES
6Ve 12BE6 N
6X9 65Q7
6AGT 12A6
35W4 12C8
12AT6 6SJ7
12SR7 12SL7GT
1625 6A6
Amperite 10T1
12J5 10AC Neon
6AT6 12K8
6SF7 VR-105 6H6
5R4 6SN7 36 6G6G
SCOPE 3AP1.....$1.19 3FP7. $1.19
TUBES SFP7..... 2.49 7BP7..... 2.98

SPRAGUE PULSE
FORMING NETWORKS

Used in small radar modu-

lators, available in 3 sizes,

67 ohms impedance, 7.5

Kilowatt rating.

H-603, one micro second,
200 pulses

per second. . .... $1 95

H-60]1, 3 micro seconds, 200
pulses per

second. . ........ $2.95

H-g(())Z,ullﬁ micro seconds,
pulses

per second...... 3.95

ALL THREE ABOVE
FOR ONLY......$7.50

Transmitting MICA CONDENSERS
0008 at 5000 VDC. .24¢c 00005 at 3000 VDC.19¢
Assorted—100 mica condensers. ......o..o. $1.19

OIL-FILLED CONDENSERS

25MFD at 1500 VDC...o.vvnevvinnnnnnnns 59¢
25 MFD at.15,000 VDC. reree

I1MFDat 1000 VDC. . v eveienceaccoansonns 59¢
.1 MFD at 3000 VDC .59¢
4 MFD at 600 VDC.. .29¢
AMFDat 220 VAC. .......... ..29%¢
OMFDat 600 VDC...oooniienvnnnen we....19c
WAVE METERS
Freq. range: 22 to 30 meg............ 0....$24.95
Freq. range: 37 to 53 mMeg...........coenue 24.95
Freq. range: 155 to 230 meg...........c... 24.95

AC operated, complete with carrying case and
magic eye for tuning indicator, veneer tuning dial

CRYSTALS

10 crystals from 2 meg. to8meg............ $2.95

ARROW SALES, INC.

Main Office: 59 W. HUBBARD ST.
CHICAGO 10, ILLINOIS
PHONE: SUPerior 5575

Northside Branch:

Southside Branch:

1802 N. HUMBOLDT BLVD.
8310 S. HALSTED STREET

Power Converter Unit
PE-104A for BC-654.
each

November, 1947
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& FALL
E SPECIALS

® GLIDE PATH RECEIVER 'R- SQIARN SA., Used L
in ltlnlstrume;n tland!ng, 332-335MC:. Every
un n rfec condluon, tubes & er; stnls

I with fulFe ReMaticly & 4w barao-- o y .. .%4.95

(FOR PARTS LIST SEE PAGE 98)

% CIRCUIT PAGE

PNONO MOTORS Twin-coil,
110 C. Quiet rim-drive
WIth 9” turnfahl .. .%2.95
97 McGUIRE CHANGER ARM
(Astahc) Brown enamel fin-
ish. Less L-71 cartridge.$0.69
I . 107 nce Turntabies, deep
...................... .98\ |

RADIO NEWS, NOVEMBER, 1947 EMERSON MODELS 501, 502, 504

TUBES: Perfect condition, but not In sealed cartons.
| Most types in stock at up to 80% off list. Every
tibe guaranteed 90 days.
#20, 26, 27, 46 OF 56. .. ... ..., ... ...... $0.29
) #a2; 45, 75 76 KL 8, 80, 89, 5¥3, ‘616
» 84 5Y4, 8A8, 6C3, 6D6, I
6F5, 7 6};3 8U7 6SAT, BSK’I 128A7,

EXTERMAL
GROUND
CONNECTIO

L XrEanaL
ANTENNA
15 hem-y, 50ma. CONNECTION

DC. 27x11h%xlifg” ... ... .. a8 . .49 4

1 HANDY KITS FOR SERVICEMEN

#1—R. Ft.l ANTENNA & OSC. colls. 10 $0.98

XtZ—SPEAl\ER CONES; 12 asstd. 47 to o

1"" moulded & free -edge (magnetic I

nel V. Less volce colls. ... ... ... 2.00

ta—MOULDED BAKELITE CONDENSERS, .
asstd. .00001 to .2mfd, 200-

GOOWV. Clearly marked. 2.95 .
#4—TUBULAR BY-PASS CONDENSERS,
50 asstd. .001 to .25mfd, 200-

. 600WYV. Standard brands. ........ 2.49
#6—DIAL SCALES; 25 asstd. alrplane & .
slide-rule (acetate & glass included). 2.98

# T—ESCUTCHEON 25 asstd. alr-
I 1ane, slide- rule & tull-vision types.. 2.9S5
#8—KNOBS; 25 asstd. setscrew, spring & |

CAuncn" ccwmc a:, LD ,__“_.I

e 2oy =ci5

ISZI6T
Vs
; i

MEGTERS H
¢ 6 5 ?a T, 0

I
| W

I push button types ............... .98
R _SOC! 12" asst. 4 to 25 |
”IO—VOLTAGE DIVIDERS 10 asstd. mul
ti-tapped types. Hl wathges inel . 1.98 |
#11—SHIELD CANS; 15 asstd. for coﬂs.
tubes, transformers .98
#12-MICA® PADDERS & Tm MMER
I asstd. inel. multiple & ceramic b1se l
YDES cdak b phiv Janh sk e baen .69

382567
30L6GT
125K7
125A7GT
1250767

RADIO HARDWARE TREASURE, approx

screws, nuts, washers, etc $0.49

P 23 HEADPHONES—8000 ohms

I
1
I
I
I
I
I
I
I
I
:_,
1000

S i |
I
|
I
|
|
I
I
I
I
|

| mped. Leather covered, ad;ust- | @
able, s ft. cord & PL-5S.°$1"35
Hubber Phone Cushlonl Pzeor
| PL 354 plug & 187 npped dou- { | Loop T 1
. ble cor 19 " ANT .y d
JK-26 ext. J ¥ o 2nd 1F TRANS
PL-54/354 .23 "i! —h. Y |f’VNA~S\ = 4T ° 1
. POWER IHEOSTATS {IRC) < T 8
—15 ohms—50 watt. .. ... o8  * 2 ; £ 8
e E: -
s vres Eiofy o =l g
DPDT ANTI-CAPACITY SWITCH. Plated 0.1 011 :
phosphor bronze sprlngs Red plastic
. knob Wt 56 ey 460/ T o0 .39
.
| ALNICO MAGNETS I e T
® )Powerful ALNICO MAGNETS of every size and} : ¥ -
o |shape always in stock. Write for latest fully de- I ) | o 2w
scriptive Illunrned supplement. . ™ sovur
wi ol
12" JEWEL PILOT BRACKET. Faceted Red, I [
Green or Clear jewel: min. screw socket . 49y I
.4 HP REVERSIBLE TURRET MOTOR.
V. DC shunt field, 2.3 47%77..$3.95 |
PHONO SCRATCH FILTER TRANSFO =
I 54. X 34”), with hook-up diagram 49 | i £3=
! UTC ‘‘OUNCER'‘ INPUT TRANS- !

I_ FORMERS (7/3”x1 3/16”) Dynamic
mike or low lmpedance pnckgp to
0.4

507 1zsar

PE 157 POWER SUPPLY. Incomplete unit, but '
‘go.

e
mine'’ of relays, s;vltches, Jac:)(d S secancn

e
G.ik . E e

435 KL LR

1sh. US deacripnve 173p. tech. manual.

I Shp g 20 VIDEL . o L s e AL . $2.49
EXPERIMENTAL TUBES 20 asstd, recet ng

types for testing, research etc Fll tested. 1.00

l #UMINUM PANEI:’S (.0 ) ’7"x .39

X

H 49c 59
ITE PANELS: 147 xloss brown-—7"x10" .39
. 69¢ x18” . 79¢c 8”x14" .85
I * l'l-—DlAL WINDOWS 12 asstd flat & moulded
oNnvex glass. ..., .......... .29

etate c
9 322—RESISTOR ASSORTMENT 20 asstd car- o
bon & wire:wound. 14 to 3 watts........ -49

RADIO NEWS, NOVEMBER, 1947 ARVIN MODEL 140P

!t SPECIAL — GIANT ‘‘GRAB-BAG'' RADIO
PARTS KIT. A real buy- In new and dismantied &
raaio and electrical parts -for the SQrwceman.
Amateur and Experimenter. 15 FUL|

I
I
I
|
I
I
I
I
I
I
|
|
S
POUNDS of resistors, condensers, sock— I
|
|
|
|
I
|
I
t
I
I
|
|
I

oirTh Mug, asskc.r 1S5 3v4 oy4

OET AVC AF AMP OLTRUT

ets, transformers, wfre, speaker acces-
sonel. hardware, etc., etc, An amaz- 1 95

® §ing value atonly. ... ... .., .. .... 5
|5
. PROMPT SERVICE ON ALL SPEAKER AND l
. PHONO PICK-UP REPAI *
Minimum Order $2.00—20%, Depos-t Requured on 5
All Orders. Please Add Sufficient Postage.
e 00
Ll .2
|77 amown
n Position
Ll rom Ling
cones oPemaTIN
my
1900 ‘e
ods T cine
a7 AL, il
MAKERS OF CONES AND FIELD COiLs 32 F “a J i
« 1000
65.67 DEY STREET. NEW YORK 7, N.Y ‘*’:-’- eg: ‘JTI sareny

WORTH 2.0284.5

12000 SQ FT OF RADIO PARTS

RADIO NEWS
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Here, and on following pages, are circuit diagrams
and parts lists of many new postwar radio receivers.
Radio News will bring to you other circuits as quickly

as peossible after we receive them irom manufacturers.

RADIO NEWS, NOVEMBER, 1947 HOFFMAN MODEL A401

2HO. DET~ANC-ATL ouTruT

8MeGTS
3

328V === 221V
hllll

TO @TFILS. 5""""-91
e cto

=] ]

o) B

1=

GAROD MODEL 5AR1-Y

lggj

0ZuED 400 v

{13

@

Ju
: mo;s-v'-v 3525
L

l “OTOR SOCYET ﬂ!l?ﬂ
|o9 rs i &
~ VAN
1 V1A A A Fotve
ALL RE570aS ¥ waTY An0 AL a3 a3 2 7 a3 TPz Py CRPPI T A F
l CaPALI TORS IM NOLTS un L(ssan(n o ™ AEI5LL —JII;‘V)
i13E ManxE ;__]

NOTE: Condenter €3 vied only on modolu having the suffix “UL".
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1!’.‘-“ W€t
Offers Another
Great Value!

Model FM-1

F.M. RADIO

8-TUBE RECEIVER

- KIT

Covering the entire F.M. BAND
(87.5 to 108.5 me) :

When wired, this KIT makes-an F.M.
Radio Recewer of the highest quality and
fidelity, and of a retail value of from 2 to-3
times the cost of the kit!

No technical knowledge required . . . We
provide complete instructions for easy
rapid assembly.

Features:

@ Covers entire F.M. Band from 87.5 to
to 108 5 megacycles.

® NO PERCEPTIBLE FREQUENCY
DRIFT from a cold start.

® Complete with wired Transvision FMF-2
tuner front end and Transvision FM
107R IF Amplifier, 10" PM speaker and
a matched set of 8 tubes (3—6AKS5,
1—6C4, 1—6V6, 1—5V3, 1—6ALS,
1—68N7).

® All component parts are of the highest
quality.

@_For operation on 110 volts, 50-60 cycles

it

MODEL FM-1 TRANSVISION 8-TUBE
F.M RADIO KIT with Speaker and
TS oot 10000 9560100006000 0 List $64.95

‘Beautiful furniture-finish cabinet available at low
additional cost.

ALSO ... BASIC ESSENTIAL PARTS of
the TRANSVISION 8 tube F.M. Radio
Receiver available separately. -

Prices tair traded . . . List prices 5% higher west
of the Mlssxsslppl River.

See your local distributor, or for further
information write to:

TRANSVISION, INC. =&

385 North Ave., New Rochelle, N. Y

79
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BUILD THIS 8-TUBE RADIO-AMPLIFIER

DELUX

CONSOLE CABINET, $39.95

S ® SLIDE AWAY

STRUCTION

This is the first time
we have bheen able to
offer a beautiful floor
model console, RADIO-
PHONO cabinet. Finest

all walnut construc-

tion; hand rubbed fin-

ish. 34” long, 33" high,

16" deep. Holds 127

. large record

compartment. Slide away changer compartment will ac-
commodate changer of the Wehster 58 class and small-
er. Receiver compartment is 15x14%X7% inches. Will
accommodate our Model PRK-10 kit; advertised here.
Dealers, here is your chance to buy good cabinets at
the right price. Convert those low-priced sets into
radio-phono combinations. Welght 50 1hs. Net,
$39.95. Price with Webster 56 changer..$59.90
IF DESIRED, WE CAN FURNISH THIS (N BLOND

MAHOSANY AT $10.00 EXTRA.

PERSONAL PORTABLE KIT, $10.95

PERSONAL PORT.
KIT MODEL
-PX, Small size
leatherette covered case
8x6x7. Easy to buid.
Operates on self con-
teined B and A bat-
teries. R ec. Broad-

cast 550 to 1600 K.C.
Incorporates a standard
superhet circuit with

ave. Has 3 inch Alnico

five PM speaker. Priced
ictorial diagram and tubes
Not AC DC, but straight bat-
Everyone should have

complete with batterles,
1R5, 185, 1T4 and 384.
tery operated. Has 2 gang cond 1
one of these personal portables. Everything furnished.
Kit K-PX t $10.95

- 3-WAY PORTABLE KIT, $17.95

L_‘Ma_wh; ; Foef .
Build this powerful, 4-tube, 3-way portable kit. Oper-
ates oo 110 volts AC or DC or self contained batteries.
Receives broadcast - 550 to 165 5 Incorporates a
standard superhet circuit with AVC and .loop Ant.
Has Alnico 5 PM Speaker, 2 gang condenser, All Parts
and batterles are furnished including tubes Disc Recti-
fier, IR5, 1T4, 185 and 384. Has attractive leatherette
portable cabinet size 7Tx9x9. Weight 14 lbs. Kit model
WA hosti bt 5o ba . § 4 wbalu s awrymiils- Net §17.95

COMPLETE
® KIT—ONLY

*29%

® A COMBINED BROADCAST SUPERHET RADIO CHASSIS AND (5 WATT P, A, SYSTEM

® HEAVY DUTY 12” P.M. SPEAKER
® GCROW 8” SLIDE RULE DIAL.
® REC. BROAD. 550 TO {700 KC.

BUILD THIS DELUXE CHASSIS

® WHY NOT ORDER THE CONSOLE ON THE LEFT,

WITH YOUR PRK-10

Here Is something new in radio. ]
extra gain stage for crystal or dynamic mikes.
receiver.

two 6V6 and 5Y3. No cabinet.

fevel, making this unit ideal for recording as well as P.A. use.
schematic diagram and photos of the completed chassis.

PRK-10 Radio-Amp. Kit with 12~
P.M. speaker. With tubes. ... Net

32995

2 GANG COND.

HI-FIDELITY
PUSH PULL 6V6—TWIN TONE CONTROLS

® INPUTS FOR CRYSTAL OR DYN. MIKES AND
PHONO-PICKUP. WE FURNISH EVERYTHING T0

A real |5 watt power amplifier with bass and treble controls.

Has
And on the same chassis, a standard superhet radio
‘We furnish all parts, knobs, escutcheon plate and tubes : 6SA7, 6SK7, 6SR7, 6SN7, 6SJ7,

Extra care in designing the power supply section assures low hum

We furnish everything as well as

Weight 35 Ibs.
34295

5.TUBE AC-DC KIT, $9.95

Kit Model P-85. We have
finally been able to achieve
our goal. Here it is. A
good ~ 5-tube broadcast AC
DC superhet radio receiver
for less ,than ten dollars,
The beautiful 10 inch plas-
tic cabinet is made of the
finest materfal. The chassis
is of the standard accepted
superhet design. 456 KC ifs
AVC and 5 inch Alnico 5 PM speaker. Attractive ver-
bier dial. Two gang tuning condenser. Loop ant.
We defy anyone to offer a better working AC DC re-
celver kit. Priced complete with diagram, photos and
tubes 12BES6, 12BAG, 12AT6, 50B5 and 35W4. Nothing

PRK-10X Radio-Amp. Kit with

tubes and-$30.00 value 15” Cin-

naudagraph speaker......... Net

DELUXE REC. CHASSIS, $22.95

DeLuxe broadeast recelver chassis kit model AB-4,
this kit 15 offered those who want a good receiver to
install in their cabinet. The design is of the accepted
type; standard superhet. Has power transformer m{sh-
pull 6V6’s output tubes; tons control; 2 gang con-
denser and 8 inch deluxe slide rule dial; similar in
appearance to cur PRK-10 kit; shown above; except
it has no provision for mike. Offered with a 12” 15
watt Alnico 5 PM speaker. Priced complete with dia-
gn:ims. 3photos and tubes 6SA7, 6SQ7. 68N7, 2 6V6
an

. Wt 22 lbs,
Kt modell AB-4% 40y su.siey s B Bimeras . Net §22.95

COMBO-RADIO-PHONO WL3-R

Offered with walnut cabinet
with hinged lid. Latest rim
drive phono motor, crystal
pick-up and complete kit of
parts to build a conven-
ttonal five-tube AC-DC
superhet with loop and con-
denser gang. Recelves

else to buy. You can’t go wrong on this value. Kit

Model P-85 ..,...... cessieiienacaio....Net $9,.95

SUPERHET. 4-Tube, 1%—80 Volt FARM RADIO

KIT complete, less 1000-hour battery; similar cab. to

Model P-85. Model PB-48 Net $9.95
NEW SUPER MIDGET KIT, $12.95
MODEL KP-T :

Build this new super Midg-
et Broadcast Radio. Has
beautifully m a d e, highly
polished walnut cabinet.
Size 7% x 4% x 5%. At-
tractive slide rule dial. -In-
corporates a standard su-
perhet circuit with 456 KC
IFS & AVC. Has 2 gang

d loop ant.

RECORD PLAYER $9.95
POWERFUL SINGLE p -~
RECORD PLAYER KIT
2-26. Housed in an attrac-
tive leatherette covered cab-
inet. Latest 78 RPM rim
drive motor and
weight pick-up. Ready
wired and tested 7T0L7 type
tube amplifier, Tone and
volume control, 5” PM .
speaker (Alnico V). kit ea~ily slips together.
Priced complete with tubes and hook-up instructions.
IRt Z207 05 00 5. okl ? b s e ...Net §9.95
KIT K-7A. Easily assem-
bled into a fine working,
attractive, transformer type
AC, broadcast recelver; 550
to 1700 KC. Has push-pull
audio, tone control and
6%"” Alnico 5§ PM speaker.
Beautifully made 14" wal-
nut cabinet. Incorporates a
standard superhet circuit,
with AVC and loop antenna. Ail parts, schemnisc and
tubes 6SA7, 6SK7, 6116, 6SN7, 2—6Vé6’s and 5Y3 fur-
nished. Has full 80 mil. power trans. Weight 17 lbs.

Dealers Net $19.95

Deluxe AC Kit, $14.95.
Model JD5 AC. Has beau-
tifully made 12’ walnut
cabinet. All parts furnished
to build a powerful broad-
cast 5 tube AC, power
transformer type, superhet.
Rec. 440 to 1700 KC. SHde
rule dial, 2 gang tuning
cond. Loop serial. Heavy
duty Alnico V. PM speaker.

12 WATT Awmplifier Kit,
$10.95. For recording
and utility use.  Matched
component parts assure low.
hum level and good bass.
One control, fades from rec-
ord to microphone; tene con-
trol. Priced complete with
2ll parts and tubes: 2—
6V6, 6SN7, 6SH7, 7Y4. Dlagram and photos fur-
nished. 127 Alnico' V. PM speaker $6.05 extra.
Crystal desk mike $4.95 extra.

Kit AC-12. Net..... afhie Oy enn it o b BB b $10.95

and
Every part including Alnico V. P.M. speaker and tubes,
12BE6, 12BA6, 12AT6, 50B5 & 35W4. Furnished as
well as photo and easy to follow diagram. Weight 5 Ibs,

20-WATT UTILITY AMP. KIT, $17.95

Build this 20 watt utility
110 volt AC. 20 Watt
power amplifier. Ready
punched aluminum chas-
sis, slze 12 x 8 x 2%
inches. Has two input
circuits, one mike and
one phono. Mike stage . e e saam
has 135 DB gain, for crystal or dynamic mike. Has
bass and treble controls. Designed for use with PM
speakers; has 8-16 ohm output transformer. All parts,
controls, transformers and easy-to-follow diagram fur-
nished, including tubes: 2-6SN7, 6J5, 2-6L6GA, 5Z3.
Kit Model 20-LX. Net. voorv. . capvens:c.r-$17.95
12" 12 watt Alnico 5 PM speaker, $8.95 extra. Astatio
crystal mike and desk stand, $7.95 extra.

6-110 VOLT UTILITY AMP. KIT, $29.95

Model 20-LX6 20 watts output, Similar in appear-
ance to the model 20-LX except on slightly larger
chassis, Has same tube llne up and input circuits.
Has power supply that will work on 6 Volt DC, or
110 Volts AC. Equipped with super heavy duty vi-
brator. Has output voltage to run a reg. AC phono
motor when used as a 6 volt. unit. All parts tubes
and easy to follow diagram furnished.

Model 20-LX6 amp, kit. Net $29.95. Ship. weight
%Otlbs. Latest 12 in. P.M, Ainico, V speaker, 12 watt,

[ .
Crystal mike and desk stand.,.

JUKE BOX QUALITY s
AMPLIFIER KIT,
$29.95

This is the finest in au-
dio amplifiers. Four 6V8
tubes in push-pull paral X
lel and hooked up as

cathode followers to drive any .M. speaker. Gain
stage for crystal or dynamic mike as well as any
phono pick up, Has variable tone control and fader

control. ‘We furnish all parts, nothing ‘else to buy,
Has a streamlined spatter finished chassis with
cover (ready punched). Complete with diagram,

photos and tubes 6SH7, two 6SN7, four 8V6 and 5U4.
Will give 18 watts of the sweetest audio you have
ever heard. Wt. 25 lbs. Kit model JB-18 net 329_95-

55- to 1850 KC.
We furnish everything in-
cluding tubes, 12BAS,
12BES, 12ATS, 50B35,
35W4. WL3-R. .Net $19.95

WL-3. Same as WL3-R ex-
cept is record player only.
No radio. Has wired and
tested amplifier and speak.
er. Slips together in a few
minutes. WL-3.Net $14.95

RADIO-PHONO COMB. KIT, $24.95

Build this beautiful
portable combination
radio phonograph.
We furnish every-
thing. Beautiful two
tone portable case,
latest rim drive pho-
no motor, Astatio
crystal pick-up. All
parts to build high

qusality 3 tube AC-

DC radio. Tunes

e broadcast 550 to

1650 KC, has tone control, loop antenna, 6’ Alnico
E PM speaker. Tubes 128A7, 12SK7, 128Q7, 50L6
and 35Z5.  Simple diagram furnished, Kit  Model

BP-12 Wt. 20 1bg. ......... ...Your Cost $24.95
RECORD PLAYER SCOOP, $14.95

Assemble this single recori
player. Only a few minutes re-
Quired to mount pick up.
motor and ready wired and
tested amplifier.  Every-
thing furnished including
tubes 12SR7, 50L6 and
35Z5. Has heavy duty Al-
nico V PM speaker, tone
and volume controls, Has
latest crystal pick up and
78 RPM phono motor, The
attractive Alligator covered

case 1§ small and ruggedly constructed. (15x61%x11.)
This is our leader in a portable record player. Weight
18 1bs. Kit J-20. Net................ -...$14.95

PORTABLE RADIO RECORbER KIT

$54.95

$90.00 value for only $54.95.
We furnish every part to
build a powerful radio and
dual speed recorder. The
attractive leatherette case
houses the sensitive super-
het broadcast radio and
.General Industries R90L
33% and 78 RPM dual
speed 'recorder; play back
mechanism. The 6 tube receiver and amplifier 1s all
on-one chassis; 12SA7, 128Q7, 128K7, 12SL7, mike
galn; two 35L6 push-pull output; plus disc rectifier.
Has plenty of gain for crystal or dynamic mike. Has
6" heavy duty PM speaker and tone control, Kit
G-31, 'everything complete, with tubes and diagram.
$54.95. Crystal mike and desk stand $4.95 ex-
tra. This is without a’doubt one of the best values
in kits we have ever offered. Wt. 40 lbs,

McGEE RADIO COMPANY

WRITE FOR
CATALOG

SEND 25% DEPOSIT—BALANCE C.O.D.
1225 McGEE ST., KANSAS CITY, MISSOURI
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7 CATHODE RAY G.l. RECORDER MECHANISMS
TUBES | ;
BRAND NEW

E = = P
This 10 station push-button Inter-com. originally cost
the dealer over $40.00. Attractive walnut finished
cahinet; made by East coast manufacturer. With
Latest 1947 G T st & Bt tuhes 14F7. 50L6 53% 35Z5. !\lastgr ;rédgogs sul))!—

: a enera ndustries -recording assemblies station. net 29. . Extra su A each.
Guaranteed Standard Brands. Cartoned and with 4 ohm magnetic cutters and Crystal piay back. __S 2 e

Uncartoned l]\\l'ogell' 1{-}7(,(:'-1{-—1 78 dl{;é‘“iw(‘xet\' ........ ...s%g.gg 3-WAY REGAL SUPER-MITE $22.95
‘ o y odel RON-33 an M. Net...ioq oo .
igé 2?(‘}; }-2'1115%’1‘ %g;gg% gg | Model RI30-L— Automatic changer with i No Taller Than a Pen i S—
s e RS EH L4 cutter. 78 RPM. Net.................... 40,10 Regal Modal T47—3 eonal
1T4 6575 128G7 27 50L8 el KOCe e [P
3Q¢” 6817 12807 35%;(;': S0 LAST MINUTE SPECIALS radio. Receives broadcasts 350 to
384 6SG7 12817 35W4 2 Red hot PM speaker values. All have 20 oz. I d ize;
504G 88117 12SK7 3573 14B6 3 magnet. Lat:;tepr(‘;;u‘;gison. lde;lve{or a:-x,‘pll%'erg “alr:a 165_0 KC. Smail in size; only EX58
5Y3GT 6317 J9RL7GT  35ZAGT l;a2dll<:‘ sgto e planem e o) f.‘,"i{ LA IS rss & 8 inches. However uses full size
“1‘?;2’2 68KT Egg;gg ggﬁfr 10 in’ 20 oz, ainico V. 20 watts..... ... .Net $3-29 | parts with 2 gang condenser and
& . Z. - 15 . o .
6C5 6SNTGT 12SR7T 41 15,0, 20 0z alnico V15 watts T et 398 | loop. Priced completo with £ uinis,
6C8 6SQIGT 14A7/ 42 T 44915 for 60 cycle 115 AC. 700 volts C.T. ture tubes and disc rectlfier. Net
H 8SR7 1987 43 c at 145 millis. §.3 v. 4.5amps. and 55 V. aam‘ps. 3749 $22.95 each In lots of 3 $21.95
§F6GT 6GT 4B§ Sprt FR = : :
érear  eveGT  LES  fims P T IR, TR i irdare | it of bateren 5205 estr -l
Woor iimas  iaa 18 Thgrdarson ter enoxe. 200, mut. T8 RATT REGAL 5-TUBE
. Mos! Al
- owerer waw. Weighe Brewtad, "0 (0 57| AC-DC $15.95
coop price . . for .50 -

2 - R-32 Victor ete., 1 t t iy . . o 3
i W 8T 92 Yicor St relastment bovver Snnagarmet; A smnch yatuag U0 g,
TAT 7ET 32 6A8 windings 114. 215, 5 etC. ...... .....Net 4.95 5 1650 KC Lo
we i 33 INSGT lo? aslsoggdtl'/; (W ratefearbon epiSto iRt Hakae xsns?e l:‘:la 55” d;'nnm?g
7B4 THT 34 1A7 " las Y 314 foo 19¢c speaker. aftractive 10” plas-
7B5 TN 35/51 7B8 9 8_f00H by raidlie b °. 2a :
B6 7077 35{A5 3Q5 6 C Uah VPR3 50" mii strap mounitng’ cloke: 3 - gicalm(l)’:g:% ,‘.‘5‘3 ff,lrmcemﬁ‘;l:

g . H S 1

7B7 7Y4 0Z4 60AS5 T R e 4 Y, .40 | mas sales. §15.95 each.
7C5 724 1H5GT— i - l}:u!ol arrlalJc!t:’soou!s. In Iots of 3...... $14.95 g
1LA4 1LC5 1LE3 6L6 4 Sectlopis Tide cowl, 30~ lea »

1CA8 16 ILHS Q0¢ | i S it Seowl, MECK PEE WEE SUPER $11.95
1LB4 11.D5 1LN5 ! 727 ICA Unl-mount with lead; Meck, 5 tube superhet ; using

miniature tubes. Small plastic
cabinet (Tx4x5"). 2 gang con-
denser, loop antenna. Alnico
5 M speaker. This is a red
hot value in a small radio re-
ceiver; broadcast 550 to 1650
KC. Priced with tubes; ready

MALLORY Standard size 4 prong vib. Has 8 points yet
ts a non-sync. For those heavy drain auto sets. Scoog
Price $1.09 each; 10 for. ... ... ..cuveneonen $9.9!

DELCO off set 4 prong vib. net $1.49; 100 mill 8.3 volt
flush mounting power trans. $2.49; 535 milt upright 8.3
power trans. net $2.49; Astatic plckup arm with L40
crystal, made for automatic changers and does not have
mounting sleeve, net $1.29; 1O ~TOr g s 3 858 $11.95

Scoop Clvilian type high
imp. head phones (9500
ohms.) Brand new factory
cartoned. Have full length
regular type leads. Net $1.29
each; 10 for....... $10.95

Broadcast crystal radio re- : to play.
cetrer. Bl covatallo 80 2% WIRE RECORDER—RADIO—P.A. Model §00B. Black plastic cabinet... $11.95
e i N S Of 3...ccccicinnceiann sesann
A ALL IN ONE PORTABLE CASE Model 800W, White plastic cabinet
HOT SPECIALS WGBS 555 ¢ : Lots Of 3....... id et MY TR
IN P.M. SPEAKERS onABD-ALUNIT ..______‘E'E_miLbS-______
M. A
127 P.M. 7 oz of Av. | 107 B SERERSR | MECK FM CONVERTER §14.95 |
18 watt only...... ..$6.95 It’s sensational. Makes any regular AM (ordinary |
Al t A AN SrEN CRE. : | tadio) radio receive FM Signals (38 to 108 MC).
arq guaranteed. CORDER-RADIO. This . I Just announced dby Jogn ll\(eckNIndlgsltsnésg. grder I
12° 5 oz. Alnico 5 Pm Speaker 12| watt) Neti§5:95 Ik pivislofietediss o el oy your sample today. Dealers Net §13.95. Same
107 5 oz. Alnico 5 Pm Speaker 2wt et i o oh | Bainet, 5200 O = G sia.05 |
g‘ g}g oz. ﬁll:lico g PI;m gpenk g gwatt Eet 34!5) 4 fo ’ - L______.__.______-_ o
7 2.15 oz co m Speaker... 6 watt Net 2.9 2l 7 5 »
o 2115 on Alnico 8 Pm e A N N S e T oS pLT i S MECK FARM RADIO $16.95
5 oz. Alnico 3 Square Pm able case is lentherette covered and snaps together for ’ a JOHN MECK |INDUS-

Speaker 497 10-00F . cnucomuom g mm pmmmsam oo $13.50 2 /ing. The 12 watt AC amplifier (Model AC-12W)
— d complete with

3 " tubes: 2—8V68, BSN7, 65HT d 7Y4. Has t trol
GENERAL ELECTRIC 5‘/2 P.M- 51-95 a‘x’xde fader cor;trol. g'nin for aex}ther dyna::lslcogre ‘x::?'!;s;gl

RS TRIES BATTERY RADIO.

v Full 5 tube superhet ecir-
cuit; covering broadcast
1 . band: 550 to 1650 KC. Full

5%” G-E 1.5 oz, Alnico 5 Pm Speaker with output mike. Has heavy duty 10” PM speakeér. This amplifier
transformer for 50L6 $1.95 (mount for either 6 or s *{ger"leggrrdﬁnpub“c address system and record player; ' sizoe Alnico 5 PM speaker
6% speaker.) Scoop price §1.95; 10 for....$17.50 o) SEO1Y'P% SYSTEM, RECORD PLAYER: Includes . and beautiful cabinet 17x8x

© 9" Large emough to hold

portable case, wired and tested 12 watt amplifier (Model

CHOICE OF 32", 4" or 5" P.M. $0.99 ACTIN) g Os P speaker and latest single post record £ N— + 41000 hour farm battery
” . , o changer. ode! - 3 .95; Crysta e .95; i .
B s Tt oF gon et | e S TR SIS T 37755 | pack Trleed comolete with en, o ahianaa, with
Ma:iy never again be sold at this price, All brand nev;: Nogel fo‘}:;gbl*e’-\c“sgsleih&ﬂ&h;?“ x])’xﬂses &ESSIRADE_R}:M{,?: {;rovis}oxllo for external antenna. Net price $16.95. In
and guaranteed perfect. Choice of 31”7, 4”. or 5 $0” PM speaker- and General Industries R?90-L dual ots 0
1 oz. Alnico 5 Pm Speaker. Scoop Pfice..99¢ each speed recorder and play-back mechanism. Model SK-2 1000 hou

¥et $54.50; Crystal Mike 4.95; Broadeast sFt_,adslg

13141 P A TR T L .

DYNAMIC SPEAKERS T en ‘St.3 PA SYSTEM_ AND WIRE RECORDER: In 1948 MODELS OF KARADIOS

cludes portable case and 12 watt amplifier (Model
AC-12W), 10” PM speaker and Webster Model 79 wire
recorder mechanism with 15 minute spool of recording
Wire. This is the last word in public address and re-

“For Your Car”
Karadio Model 80-A
—The greatest radio

G’ﬁ" 1000 ohm Field Speaker..
i 3000 ohm Field Speaker.

5 1000 ohm Field Spedker.
450

5 ohm Field Epeaker.

g 450 oh Field € Ler. cordlng machines. Model SK-3 Net $79.50; Crystal Mike ever offered to the

ATpany oo el Spas ey . : ST Brondenst Radio TURET. .. ...« c:-.--+ $7.95 ham; _covers broat:

= ST cast 80. 40. 20 an

SPECIALS IN TUBULAR CONDENSERS WEBSTER 79 WIRE RECORDING 10 meter bahas. Hero
- s your chance to

get a communications
type car radio easy
to m%xm under dash.
Has R.F. stage; sep-

Gornell Dubllier .03 Mfd. 800 volt condenser. Scoop MECHANISM $52.92

1d.
Price $0.09 each. 100 for..................

¥ 5 WEBSTER 79 WIRE RECORDER, PLAY BACK MECHAN-
Solar Sealtites .05 Mfd. 400 volt condensers or .0l 3
200 volt $0.07 each. 1060 fOT. ... .onc-w.. o R T e e R e ampHiBe Inclided
Weight 10 pounds. Includes one fifteen

it.
600 VOLT TUBULARS, MANUFACTURERS Dled o cording wire. This is the hottest new | 8rate PM speaker. Designed for 6 volts D.C. input.
TYPE item in the -electronic fleid. ~Webster 79 recording Band 1—530° to 1700 KC; Band 2—3 to 7.3 MC;
mechantsm. Net $52.92; Extra recordln%‘ wire, fifteen Band 3—14 to 30 MC. Net Price.......... $79.50
Guaranteed all good brands condensers; .00l, .005. minute $2.40; thirty minutes $3.60; one hour. . .$6.45 bt
, all 600 volt. Any size $0.08 each. Karadio Model 80-B (airport model). Similar in

POPULAR F.P. ELECTROLYTICS frequency. Band 1100 fo 430 RKC; Band 2 535 10

.01, .02, .
100 ass0Tted FOr s s #=bs rosc =B omidas wa oo .$6.50 SCOOP! MAGUIRE CHANGER 511_95 appearance to model 80-A; except covers different

1 1700 KC; Band 3—2.4 to 6 Input six volts DC.

In Alum. Cans. Easy Twist. Mounting all small | ty NEUE b Lagmd oo 9 e b s $62.50

size. — —

0 x 10 x 10 Mfd. Karadio Model 1200—A fine broadcast (535 to 1700

4(510:4'1{11 t:'sb hd 3 so.:g \%)lcx. :‘9. .Nfrf’f .40‘.’50.49 KC) cgl;ﬁrm:i;o.s (ion;lpagt sllze mtakeis rorleasiz) 1(111sta!lia-

: Vo) - tion (5%x2%x8 inches). Input six volts D.C. as

2 O S o 32 0 o e 290 39 tuned I.F. stage; separate 6 PM speaker and con-

Mfd 350 volt, 20 40 x 20 Mfd. 150 ventional high gain superhet circuit. Similar in ap-
Mfd. 25 volt. ..... .39 voit 20 Mfd. 25 voit _ .39 | pearance to Model 80; shown above.

s T T TRV T 1 1 Net PriCe ...ceececesueecnsancoss s, T s $38.95
TUBULAR ELECTROLYTICS L g o = = e
H H ates uir 05! Ta O] recor ANnger.
IMLLE LU g sl i Khia o En el ko, " nigh Ry vl Uk PHONO MOTOR SCOOP $1.95
» . () . each. $25.00 value in a anger for only .95..“.‘-531?:3 Yes that is the right price only $1.95. Latest typs

U ey G i BL% 2. to the right. DMade to fit base. . ... ... -
(lt%rr}‘e)ll-Dubiller, rim drive 110 volt 60 cycle AC phono motor. Best

Maguire ch 1 s 1 a fBtol
oL o e . - Maguire changer record PIAYSL ammitner and Anjshed | yihe of construction. Only 2000 to sell while they
gt vy f, - sp&;;‘kesrp.eaks;m[‘l?lr“tocgzxe tshuv;l:l. °§"éo‘r"n‘§'n‘ :leeper :as:‘:’ II?a“ otnlty e 24 o el A Each $1 _35
10 fo 3.50 b 2 oute ce etei ready test type light ght crystal pick up arm. a3
Spragu play. Model MG-L. Scoop Price....... - -1$19.95 standard output crystal. Scoop price.......... $l.

é A orso o 4.25 ?eneaal Instrlu‘;nexéasmg!e Potst Autl.tl;mgnc (i‘hgnzg{. 'll)‘hls
olar x }a1 ua anger; el Sm: enou 0 spac
170] £OT sawsits; Ramsin a 4.90 that an; otner Thanger will At Seoop Price. .. $14.95 JAN-6V6GT 49¢; 100 for...... e R ..$39.00
McGEE RADIO COMPANY %i7ios SEND Zir A RaNsAs €Ty, MIssou
C CATALOG 1225 McGEE ST., KANSAS CITY, MISSOURI
November, 1947 i 81
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80 METER TRANSMITTER
ARMY BC-223 $12.95
e ##3 Brand New Factory
e cartoned BC 223
transmitter. Has 8§01
OSC and power amp.
2-46 modulators and 46

speech areplifier. Four
Xtal frequencies and
Master oscillator. Up

to 40 watts output on
CW. tone or volce.
Ideal for the 80 meter
4 - - bkﬁd. 2CorrglesMwith 3
k.. coils. to C. 3to
6 MC. 3.5 to 5.25 MC. Less xtal with tub a
frequency chart. Weight 120 1bs. o

M_AI.LOR!_.'_)YNC. VIBRATOR $.99
! > i This i3 a standard type 6
! volt vib. unit. Has long
- leads. [Easily installed in
% the old case. A red hot
8 tem If we ever had ome.
ARC-4 140-152 MC. $24.95

s g ¥ for operation on VFH fre-
e [§ quencies from 140 to 152
MC. Four channels crystal
controlled transmitter and
receiver. Designed for 12
or 24 volt DC operation.
j§ Scoop Price.....$24.95

B i =l Weight 35 1bs.
BRAND NEW RADIO COMPASS $69.50

A

SCR-269-F BrlndPNew Radio C ai-

1948 MODEL—MIKE-BROADCASTER
ONLY $7.95 F S "‘@)”g
Broadcasts 800 to 1500 |
él

KC from either a phono- | i
|3

graph pick-up or a

crystal or dynamic mike. !
Makes any radio receiver ;
a P.A. Fsystem, record
player or _.recording am-
plifier. ~ Gives broadcast |l — 7]
quality. Has fader con- " .

trol from mike to record, simulating a regular broad-

cast statlon. This is a powerful model; using 2-35L6,

128J7 and 35Z5 tubes. Priced with tubes and con-

necting instructions. Works on 110 volts AC-DC.

Crystal mike and desk stand $4.95 extra. Mode. |
DE-5 truly a de-luxe mike-phono oscillator.

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............ $4.90 extra

3-TUBE PHONO. OSC. ONLY $3.95
- " =y Model DE-4—Phonograph os-
L ¢ clllator. Broadcasts from 800
f , to 1500 KC. Gain for any
> - 5 i crystal pick up. A new
m variable gain control for
= * proper modulation, Priced
with tubes ready to operate, two 50B5 and 34W4.
MOdeln IR AN N €0 b B ua e s e Bak Tl o ....$3.95

rection finder.
868.50. This
primary nav:
possibie s0 that fixes

with all parts;

unit was designed for Army Navy as a
C reception s

can be made at any time; to
Plotting fixes is

equipment comes complete with 17 tubes; sué)erhet re-
ceiver which is tunable from 200 to 1750 KC in three
bands. A complete Instructiton manual for operation
and maintenance accompanies each unit.

RU-19 REC. $7.95

2-Band Alreraft
Receiver RU-19

Priced complete with
tubes, 3 78’s and 2 77's
plus twin output tube.
Guaranteed to be In good
condition.

RU-19 type A recelves 200
to 400 KC and 4130 to 770g
K

six

RU-19 type B receives 200
to 400 KC and 2500 to
4700 KC,... 7.95

RU-19X FOR SALVAGE $2.95

RU-19X or ARMY equal. SALVAGE PARTS SCOOP, Has

many usable parts, condensers, resistors, etc. Less

tubes and plug in coils. All are in food condition.
or $5.00.

RU-19X Salvage Scoop $2.95 ea.; two

RCA—AIRCRAFT TRANS.—REC.

RCA AVT-12A Trans er; p
new RCA afrcraft transmitter, Cl:!slal
to 6500 KC. Designed for 6, 12 and 24 volt DC and
350 volt DC input. @ tubes; 6AF6 dual tuning indica-
tor, 8V8 Plerce oscillator, 6V8 P.A., 2—6V
modulators and 8SL7 tuning indicator amplifier.
is the nicest plece of equipment you have ever seen.
6x8x51% inches and weighs 6 pounds. ery ham or
ham to be should have one of these. All brand new
with tubes (less cra'su‘l) and complete instruction book.
This unit covers 80 meters and 3105 and 6210 aircraft
bands. Your Ne 12.95
RCA AVR-20A Alrcraft Recelver; pictured to the right;
f:o the AVT-12A. A

controlled, 2500

ull 3 gang superhet, coverlng 2300 to 8500 KC, with
tubes 6K8, T and 6B8. Brand new, factory
cartoned.

- '
This is a beautiful, compact plece of receiv-
ing equipment. RCA AVR-20A Receiver. Net. . .95
RCA AVT-12A T smitter and RCA AVR-20A Recelver.
Both for only......... RO S $24.95

RCA SALVAGE SCOOP $2.95

RCA Radio Salvage SCOOP. We have a few hundred of
the AVR-20A receivers described above, in used condi-
tion. They have been stored in a damp place and are
slightly molded. However, they have all of the tubes
and parts and are not mutllated. ldeal for salvage.
Service men; the 6KB8, 8S7, BF7 and 6B8 are worth
more than the price of the whole unit. With the tubes,
ou can’t go wrong. AVR-20A Salvage only. Net. .sg.zg
for .

VHF T.R. SALVAGE SCOOP $6.95

V.H.F, SUPER SALVAGE SCOOP $6.95 General
Electric; very high transmitter-receiver. Brand new
factory cartoned. Has fixed frequency, tuned line
transmitter and superhet receiver; a multitude of
good, very h‘l‘yh freq y parts. C alumi.
num case. eight 25 pounds packed; shipped less
the 18 tubes. Never before have we offered a sal-
vage scoop of this caliber. Relays, I.F.’s more
value than you ever saw for.............. $6.95

ictured to. the left; Brand

powerful circuit s used to
ELECTRIC DRILLS $19.50 UP

assure plenty of power. Has
Jones Motorola Pistol Grip Electric Drills.

Finest type of construction. Jacobs Chucks. For 110
volt AC operation.

% in. 3000 RPM .....................net $19.50
% in. 800 RPM - 27.00

% in. 400 RPM .. . ..

SUPERHET BROADCAST
TUNER for connection to
phono amp, or P.A. system.

Compact chassis 5x31%x3
inches. May be mounted
inside the record pl ayer

cabinet. Requires only three
connections to  amplifier.
Uses 6SAT or 12SAT; 6SK7
or 12SK7 and crystal dlode.
loop antenna
to any amplifier, Net $7.95. Specify if tuner is to
be used with AC or AC-DC type amplifier.

SCR-522 AS-1S°$12.95—Two for $25.00
SCR-522 You are all famillar with thig 100 to 156
MC Transmitter, receiver. These 522's that we have
are in rough looking cases and some of the outside
connectors have been damaged. However, separate
the transmitter and receiver and remove the case, you
will heve usuable merchandise. There are not many
me?ll:e of these units available; we bave just 100 to
8

AM-26 $1.49

AM 26 interphone ampli-
fler. This unit is nice for
parts salvage and the alu-
minum case is usable for
recelver bullding etc. Size
9%x416x5”. Has two trans-

Complete with tubes,
dial and Instructions for connecting

|

BC-412 $4995

BC-412-612 Oscilloscope.

new factory cartoned, weigh:
lbs. This unit is the most ideal
war surplus scope.”Works on*110v
80 cycle AC. Only simple changes
(conversion {n many radic maga-
zlnes) necessary to convert to a

‘Brand
t 200

eavy duty plate shgplles and
tubes 5BP4 5’ scofe tube, 6—8L8,
2X2, 5T4, 2-—8SJ7, 6SC7, 6He,

’
etc. Schemattc diagram with each
unit, This may be the last time we
have a scoop in a scope like this,
INEL v img X Toomm vt Yot viel $49.95

SCR 274 COMMAND SET $24.95

SCR-274 C sef R
anteed to be .in good condition.
: 3 Receivers—BC-453-B 0

Scoop Price

SELSYN INDICATORS $2.95

Selsyn indicators. 5%
diameter. Will oper-
ate on from 15 to 24
volts 60 cycle AC.
Model I-82A can be
used as either selsyn
transmitter or selsyn
receiver. Scoop Price,

$2.95, 2 for $5.49

FM CONVERTER $21.95

Superior FM converter, 5
tubes 88 to 108 MC. Tlugs
in to the phono. jack of
your present radio. Has
own power supply., OQur test-
ing lab. shows this to be
the converter of the year.
Net $21.95 each in lots
of three ........ $20.95

Left to Right

New Remote Control
Head and volume
control CW. MCW,
sw. for BC-455-B 6
to 9 MC_receiver.

Scoop Price. . $0.99
BC-631-13 Jack Box,
NEW. Has 10M gain
control and Jones 6
screw terminal block.

Salvage Pri;é. S A0 S a0
Salvage Scoop BC-732-A Radio Control Box.

switch, volume control and 6 position single pole
cam-operated switch; phone jack. Scoop Price.$0.49

NEW BC-1206 $7.95

Designed ‘to receive A-N
beam signals. 24-28 vdc.

formers, four tube sockets, three filter d 8,
three position panel switch, toggle switch, and many
small parts. All are in perfect condition.

$1.49; 2 for $2.49

VIBRATOR SCOOP $1.99

Heavy Duty Vibrator—Made for
6-110 volt amplifiers. Freq. 60
CPS. Scoop price....... $i.99
135 ma 8-110 volt conventional
power transformer, with all wind-
ings; will run phono motor.
5.95
(Use with ‘above vibrator.)

VEEDER ROOT METER

Counts number of feet of trafl-
ing wire antennae; number
turns when winding on 'coil;
applicable for many uses; beau-
tiful bakelite case, jewelled dia-
lite, pilot light enclosed, 3
i)g%non switch, counts up to

Each

i 14RH7,

RF. 14H7, 1437,
14H7, IF amplifier:
detector and 1st

; 28D7, output. 195

wide X 65k " long. Welght
4 lbs. L

NAVY ARB
$19.95

You can convert this over
easily to a good h:
ceiver. It’s one of the
hottest values in surplus
recefvers, 28 volts DC

the fre-
uency coverage includes
the standard broadcast
band. Has 4 gan tuning

.

condenser; can e con-
verted to a 110 volt AC recetver. Priced complete with
tubes: 12SF7, 128A7, 3-12SF7 and 12A6. = Has. dial

bullt on front of chassis. Electric driven or manual
})an‘:i change switch. Welght 28 Ibs. Size 8x7x15
nches.

r.
............................... $19.95

NAVY GLIDE PATH SCOOP $3.95

Navy model ZA Glide
path receiver. Has 3—
6C6 tubes; several con-
trols, transformer and
handy case; size 6x7x12
§ x : inches. Ideal for sal-

. vage, near new condi-
tion $3.95; 2 for.............. Ve Ab 4t et $6.95

PACKARD BELL PRE-AMP. $1.99
SRR Housed in a handy alumi-
y Dum case 5x4x5, priced
complete with tubes 6SL7,
28D7, has many usable
parts. Relay and control
PL68 plug and patch cord.

R-89 $6.95

R-89/ARN-5 Glide Path Re-
ceiver 11 tu

. 25D7.
5x8. Welght 12 lbs. Piece of equipment.
Has three crystals. Priced complete with xtals and tubes.
R-89/ARN-5 Near new condition. Net $6.95

SWITCH POT SALVAGE
99¢ 3 for $2.50

McGEE RADIO COMPANY

WRITE FOR
CATALOG

SEND 25% DEPOSIT — BALANCE C. O. D.
1225 McGEE ST., KANSAS CITY, MISSOUR!

82

wWWW-americanradiohistorv.com

RADIO NEWS


www.americanradiohistory.com

ORDER YOUR AIRCRAFT COMMAND RECEIVERS FROM McGEE

BRAND NEW BC-453, 200 TO 500 K.C., WITH TUBES..............$6.95
BRAND NEW BC-454, 3T06MC.,WITHTUBES....,.........,....$4,95
NEAR NEW BC-454, 3T06MC WITH TUBES $395
BRANDNEWBC-455 6TO9MC.,WITH TUBES .......covvv......$495
NEARNEWBC455 6T09MC WITHTUBES........

..$3.95

continue to get repeat orders.

frequencies and for use as they are made.

converted to AC-DC operation, etc.
recelver a diagram of the Bc 454.

| assist you in becoming familiar with them. Weight 8 lbs.

12SK7, 12SR7, 12K8, 12K6.

These command receivers have proven to be one of the best values in war surplus, We
Hams and experimenters buy them to convert to other
Designed for 28 volts DC input and easily

For your convenience, we will include with each
As all of command receivers are similar, this will
Priced with tubes, three

28 Volt Dynamotor for 453, etc.......... $0.95
Triple remote control head for SCR-274 (BC-
453, BC-454, BC-455).......00cuvuceennn $1.95
Flexible cable for tuning SCR-274....... .79
Mounting Rack for three receivers....... 1.95

NEAR NEW BC-696,3 TO 4 M.C.,, WITH TUBES ..............
BRAND NEW BC-457,4 TO 5.3 M.C.,, WITH TUBES ...........
NEAR NEW BC-457,4 TO 5.3 M.C.,, WITH TUBES ............
BRAND NEW BC-458,5 TO 7 M.C., WITH TUBES ............
NEAR NEW BC-458,5TO7M.C, WITH TUBES .................$3.95
BRAND NEW BC- 459 7T09.1M.C, WITHTUBES ...............$5.95

ORDER YOURS
WHILE THEY ARE
STILL AVAILABLE

This really fits the ham’s dream. Ideal for a 55 watt transmitter with 575 volts at
250 MA plate supply, or VFO to drive a high power rig. It’s a combanion unit to
the 454-455-453 series aircraft receivers, Made by Western Electric and really rugged.

12)5 M 0 and 2-1625 (807) in paralle] as final P, A,; or buffer to feed vlnto a high
power rig. Built-in crystal dial calibration checker. ~Antenna loading inductance.
Priced with tubes and crystal. For your convenience a diagram of the BC-457 will

be sent you. All of the command transmitters are essentially the same hook-up.

The oscillator will hold the frequency, even under rough operating conditions. Has
TRANSMITTER

BC-654 "icivin °12.95

GUARANTEED TO 8E IN GOOD CONDITION

7-Tube Superhet Re- {

ceiver and 6-Tube |

Trans. with 25 Watts l
Power.

Order Now at this
Scoop. Price. Covers
3800 Kec. to 5800 Ke.

" ———
Portable volce and CW transmmer and receiver for portable, mobile, and fixed

station operation. 7-tube superheterodyne receiver with 3.5 microvolt sensitivity on
voice and 0.5 microvolt sensmvlty on CW, and 100 milliwatts undistorted power out-
put. 455 KC IF. Uses 3—I1N. 1—1A7GT, 2—3Q5GT, 1—1H5GT tuhes. 6-tube
transmitter, with antenna tumng network Golpms thermal compensated oscillator.
class C final with 2—307A tubes in paratlel, and crystal oscillator for checking fre-
guency every 200 KC. 25 watts output on CW and 11,2 watts output on voice.
Frequency range, transmitter and receiver, 3800 to 5300 KC. Ideal for Hamst
Comes complete with cover; furnished with all tuhes necessary for the operation of
the trans. and rec. Less power supplles. These units are used but in good condition.
ShipDinEAweIThth b0 TTDSY: dim kil « ot 500 ME bbb 0 sl o bea b S .95; 2 for $25.00
Seud your order to our Kansas City store. This unit will be shipped from our
Chicago warehouse. Immediate dellvery. You can hardly tell they are used.
BC-654 Less all tubes and erystal.. . .......cccovvevavncncssnsnsnananasins $7.9

654 VIBRATOR POWER PACK 6 OR 12 V.D.C. INPUT $4.95 EXTRA.

G.E. SERVO-AMP.
SALVAGE

$l| 095 EACH

Two for $3.50

G.E. Servo amp Salvage Scoop. This item is ideal to tear up for the pieces, General
Electric Seryo amplifier, has 14 octal tube sockets. 5 small neon lamps. Lots of con-
densers, resistors and controls. Salvage value more than the nurchase price of this
unit. Weight 15 1bs. and new. Priced less tubes $1.95; 2 $3.50

ARMY PARTS SALVAGE

SCOOP!—$2.49 EACH
TWO FOR $4.49

Another red hot value in salvage. All kinds of
good useable parts in this unit. Con. Res. Re-
lays, Modulation trans. and tuhes VR150, 12J5
and 1625. Brand new and in factory carton.
Originally designed to modulate the BC 437 W.E.

*8coop Price ..covviranaraiiniase .....$29.95

BC-645 450 MEGACYCLE

TRANSMITTER-RECEIVER
% BRAND NEW +% FACTORY CARTONED
$995 EACH

i $'| 900

ARMY BC-645 i.F.F. UNIT, Early in the war when radar picked up a plane, tnere
was no way of knowing whether it was friendly or not. That was before BC-645 was
invented. BC-G645 sent out a signal that identified the plane as American. It probably
saved more lives than any other plece of electronic equipment made. With some
modifications the set can be used for 2-way communication, voice or code, on the
following bands: ham hand. 420-450 mec..

citizens radio 460-470 me., fixed and mo-
bile 450-460 mc., television experimenta] 470-500 me. Equipment 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. 2-7TE6, 2-6F8, 2-955 and
1-WE316A. It now covers 460 to 490 mc. Each BC-645 is shipped with a Belmont
factory printed conversion diagram, showing how to make AC power supply modu-
lator and how to make Transmitter and Rece.ver changes. Most Hams and experi-
menters slready have the few parts necessary, New BC-645 with tubes less power
supply. Shipping weight 25 Ibs. Extra WE316A Tubes $1.29 each. 12 VoIt
Dynamolor ........coipenuuessacusiasacasseins .-$2.95

R65 SCOPE, $29.95

Another receiver indicator unit; with gobs of
material. Complete with 28 tubes such as:
6SA7, 6SK7, 6H6, 2X2, 5Y3. ete., plus 3BP1
scope tube. A multitude of controls, RF coils,
switches, etc. All are in perfect condition; just
removed from aircraft. Case size, 9x12x18”.
Ideal to convert to test scope and beautiful for
general salvage, Weight 35 lbs.

BC929 RADAR, $14.95

BC-929 A Radar Indicator Scoop. This unit
could be rebuilt into a fine test scope. It i3
an ideal size. 8x9x14 priced with tubes
2—6SN7, 2—6H6, 6G5, 6X5 and 2X2. This
is a red ot buy. However you will have to
change the power trams. for 60 cycle use.

Guaranteed to be in good condition.

Scoop Price .........ciiiiiiiainnn $14.95

Transmitter. You can find many uses for this. = Weight 20 lquanaa 3 sm (ir 1;1:b:d i
BC-456 Modulator scoop, price....... -..$2.49 BOTTOM VIEW We have e ory earions t $15.95 each,
X WRITE FOR SEND 25% DEPOSIT—BALANCE C.0.D.
M‘ G E E R A D I o c o M PA N Y CATALOG 1225 McGEE ST., KANSAS CITY, MISSOURI
November, 1947 ags
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SPEC AR
BRAND NEW

RADIO PARTS
ELECTRONIC EQUIPMENT from

MID-AMERICA

Never before such amazing values in
brand-new radio parts and electronic
equipment. Shown here are but a few
samples from Mid-America’s vast

stock.Orderthesemoney-savingvalues
now! And ask for Mid-America's big
catalog that lists thousands more at
unbelievably low prices!

SENSATIONAL SPARE. PARTS
CHEST! Loaded with all brand
new parts and 53 popular tubes,
Thousands of resistors and con-
densers, transformers, hard-
ware, everything! Has.completel

wired 15-tube amplifier for 110V,
60 Cycle operation:use for audio,
television, control circuits. oS~
cilloscope, etc. Sturdy chest 304

‘ high:ideaifor parts- $4950

storage and work-
‘FM ANSMITTER

base. MA-2096. . ..
s +45

s
SPECIALFORAMATEURSANDEXPERIMENTERS!
Complete AN 'APN-1 FM transmitter-receiver for
420-460 MC. Used as indicator for altitudes up to
4000 fcet but readily adapted for signalling. con-
trol circuit etc. Contains dynamotor for operation
from 27.5 volts, Complete with all 14

tubes: 2-12Hé6, 2-955, 2-9004, 4-12S8J7, 95
3-128H7, and VR-150-30. MA-1259 .

SUPER-HET RECEIVER B(-733-D

BC-733-D 10-tube crystal-controlled superhet re-
ceiver complete with 3-717A, 125Q7, 12A6, 2-1258G7,
12AH7, and 2-12SR7 tubes. Set inciudes full comple-

d "

110 V, 60 primary. Secondaries: 700
VCT, 90 MA, 5V, 3 A, 63V, 3.5 A,
Coded leads. Never before at this low
price! MA-1297

ment of 6 crystals for operation in 108.3-110.3 MC
range. Receiver CAA type-certificated (TC-1045) for
e.
Operates from either 14 or 28 VDC dyn-
amotors (not supplied).Parts value ex-
AS-27-A/ARN-5 dlpote anten-,
complete with coaxial connec-
tors. CAA type certificated for
1048). antenna freq. are 110 MC
and 335 MC. Excel-
quency applica- 5495
tions. MA-2160 .
COMPACT MARKER BEACON RE-
CEIVER BC-1023-A for FCC-approved
6U6GT, 6SC7 7). Operates from
aircraft 12-14 VDC supply. Ready to
cuit in set for remote con- T,
trol of equipment. Aluminum $445 -
53°k5% x37/16". MA-2107. . . - LR
High Frequency Antenna AN-10
mately }{-wave on 100-156 MC. Very sturdy, use any-
where: a real buy for amateurs. A palr make an
for FM and television. Coaxial con-
nector in base. MA-2153....... . ... ...

lateral blind !anding guidanc $ 95
ceedsourlowpricemanytimes.MA-2163 9
nas on a sturdy mounting base
blind tanding systems (TC-
lent for high-fre-
75-MC modulatlezds signals. Tubes (65807,
install. Experimenters use relay cir-
cabinet with shock mounts;
Used with SCR-522, ARC-5 and 274-N; approxi-
excellent brocad-band receiving dipole 79
SCOOP! POWER TRANSFORMER.

Order now—right from this ad! Send 25% deposit—
we ship C.0.D. for balance plus postage. Write, too.
for Mid-America's big, complete cataiog that lists
hundreds and hundreds of hard-to-get items—ALL
AT UNBEATABLE LOW PRICES! Malil orders and
catalog requests to store address—Dept.E-117.

MID-AMERICA €O.Inc.

STORE WAREHOUSE
2412 S: MICHIGAN AVE. 2307 S. ARCHER AVE.
CHICAGO 16, ILL.  CHICAGO 16, ILL.

B

|

] R.F. POWER SUPPLY COIL

‘ Electronic Engineering Service of
| Ridgewood, New Jersey, has recently
| announced a line of r.f, power supply
transformers for us€ in television re-
ceivers, cathode-ray oscilloscopes, and

other equipment requiring a safe, low-
current, high-voltage source of power.

Available sizes include 1, 2.5, 4.5,
and 10 kv. units. All of these compo-
nents are conservatively rated at 250
microamperes and each includes pri-
mary, secondary, feedback, and recti-
fier filament windings. All coils are
“Q-Max” treated. A circuit diagram
is included with each coil.

Further information on this line
may be secured by writing Electronic
Engineering Service, P.O. Box 72,
Ridgewood, New Jersey.

ALTEC LANSING AMPLIFIER

The new Altec Lansing A-323B am-
plifier which features built-in equali-
zation, a treble tone control, and a
hum-balancing potentiometer is now
available for distribution.

The unit has two high impedance
| inputs, one for phonograph pickup and
the other for radio. It carries a nom-
inal rating of 15 watts and will de-
liver this rated power within 1 db.
from 35 cycles to 12,000 cycles, accord-
ing to the manufacturer. The fre-
quency response is flat from 20 to
20,000 cycles.

The built-in equalization is designed
to operate direct from the new Gen-
eral Electric Variable Reluctance or
Pickering Magnetic Pickup Cartridges.

The treble tone control consists of a
true low-pass filter which is adjust-
' able by steps to give a very sharp cut-
| off of noise frequencies and yet allow
full reproduction of all usable high
frequencies on phonograph records.

wwWw._americanradiohistorv com

The hum-balancing potentiometer
eliminates the necessity of careful se- .
lection of present day tubes for quiet,
noiseless operation.

Altec Service Corp., 250 West 57th
Street, New York 19, New York, will
furnish additional details on the
A-323B amplifier upon request.

NEW V.T.V.M.

Electronic Designs, Inc., is currently
marketing a new vacuum tube volt-
meter-ohmmeter, the Model ED 100.

Designed to provide visual dynamic
signal tracing in the laboratory and
service shop, this unit measures r.f.
with the same ease as measuring d.c.

The instrument provides d.c. ranges
from 0 to 3-10-30-100-300 and 1000
volts. All ranges have a constant input
resistance of 11 megohms. Accuracy
is * 3%. The a.c. ranges are 0 to 10-
30-100-300 and 1000 volts with a sensi-
tivity of 1000 ohms per volt. Accuracy

is * 5%. The ohmmeter ranges are
from 0-1000, 0-10,000, 0-100,000, 0-1
megohm, 0-10 megohms, and 0-1000
megohms. R.f. voltage ranges are
from 0 to 3-10-30-50, with 50 volts being
measured on the 100 volt range.

Full details on the Model ED 100
are available from Electronic Designs,
Inc., Irvington on Hudson, New York.

CRYSTAL-CONTROLLED OSCILLATOR
Bliley Electric Company of Erie,
Pennsylvania, has announced the
availability of a new crystal-controlled
oscillator, the CCO Model 2A. This’
new unit for 2-6-10 and 11 meters pro-
vides a complete packaged nucleus for
new construction or conversion of ex-
isting equipment.
With this basic oscillator, employing
a 6AGT tube, the advantages of v.h.f.
crystal control are easily achieved.
The CCO-2A has direct output on 6,
10, and 11 meters and ample output to
drive'a tripler stage in 2 meters. Sin-
gle tuning control, bandswitch, and
crystal socket are mounted on the out-
side of the painted metal subchassis,
RADIO NEWS
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when stamped

STANCOR

you get “plus-value”

PERFORMANCE!

When it comes to merchandise nothing means
more to any customer than the best service
possible from the equipment he has purchased
. . . Similarly, nothing means more to the
service man than the good will and increased
patronage of satisfied customers...STANCOR
has long recognized this truth and has zeal-
ously guarded its good reputation for quality
transformers by manufacturing the best pos-
sible merchandise from the best material ob-
tainable—and with that extra “Plus” in effort
. . . Remember, the Stancor identification on a
transformer is your assurance of “PLUS-
VALUE” for lasting satisfactory service.

swioiie 0 STANCOR 8 TRANSFORMERS

STANDARD TRANSFORMER CORPORATION « ELSTON, KEDZIE AND ADDISON - CHICAGO 18, ILL,
November, 1947
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BRIGHT
A Vb

Superior performance is obtained
with & new IF Video & Sound Strip
(pat. pend.), aligned, wired, pre-
tuned tubed and tested. All the
above circuits are contained on one
chassis, ready to use when delivered.
This unit designed and constructed by
engineers. Licensed by Western Elec-
tric & Radio Corporation of America.

Easier to operate than -your home
radio.

10" FLAT SURFACE

C R TUBE
INCLUDED

$22950

§1 SQ. IN. PICTURE
COMPLETE
WITH ALL TUBES
AND COMPONENTS

PRICE _
‘F.0.8. OUR FACTORY

o FRONT END will har.\dle 13 TfelT-
vision Channels. It is so flexible
that any number of channels from
| to 13 can be u|sedz. V\(: arse no;l
. e 2y 45w
S“SP!Y';‘I‘J -C!;;m:teikh this flronk end.
| ’ other channels as de-
h'“t;“ }\';iegned and tested, ready
e ivered. Merely con-
lament and output
“television chassis.
y to make any

to use when del
nect B plus, fi
I.F. leads to the
It is not necessar
R.E. alignments.

e 29 RCA Tubes included
flat faced CR tube or

tube
® Heavy Duty RCA 6.8 oz s

PM speaker

TERMS: 109, WITH

12"

86

ASSEMBLY UNIT

FRONT END

lus 10"
y CR

lug 12"
ORDER — BALANCE EXPRESS COLLECT

TELEVISION ASSEMBLY C0.

For the first time — a 10"
Flat Surface Screen Picture
unit available in assembly
form. This is not a kit but a
complete assembly. Picture
is 51 square inches.

Also available

A 12" Screen picture, 75
square inches, at a slight
additional cost.

IF STRIP

ALSO AVAILABLE

12" CR TUBE
INCLUDED

$25950

75 SQ. IN. PICTURE
COMPLETE
WITH ALL TUBES
AND COMPONENTS -

PRICE
F.Q.8. OUR FACTORY

To operate to your satis-
faction when simple direc-
tions are followed. l

|

® Specially designed .dipole antenna

ith 60 foot lead in.
0:.|5 me band width for greatest

picture” definition.
® 10,000 volts second anode poten-
tial for better contrast and bright-
ness.
e 5 |F pictures stages
e 2 sound |F stages wi

iscriminator .
0?—:;;1‘ fl'ldelity obtained with ratio
detector FM sound reproducho'r.\
® Overall chassis size 17xl9"3"
@ Complete pictorial and schematic
diagrams supplied with assembly

e |F frequency — Audio 216
Picture 26.1 ]

® Only nationally advertised - com-
ponents used in our assembly.

th Limiter and

387 Bushwick Ave,

Brooklyn 6, N.Y.
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with the power and output terminals
at the back.

The oscillator uses Bliley AX2 20
meter crystals for output on 10 and 11

meters and the new Bliley AX3 crys-
tals for 6 and 2 meter operation.

Full details are given in Bulletin No.
34.which will be sent upon request to
Bliley Electric Company, Erie, Penn-
sylvania.

"TELEHOME"

A recently introduced item of inter-
est to dealers is the Webster Electric
Company’s intercom for home installa-
tion, the ‘“Telehome.”

Designed as a step-saver for the
homemaker, this new unit permits in-
stantaneous communication with the
kitchen, basement, garage, or super-
vision of the nursery.

The new unit consists of a master
station which can originate and re-

ceive responses from as many as three
speaker stations, which may be con-
veniently located to save steps.

The “Telehome” retails in the mod-
erate price class and Webster Electric
Company of Racine, Wisconsin, will
furnish complete details on request.

"PACKAGED" TOWER UNIT

Rostan Corporation of New York is
currently in production on the com-
pany’s new “Trig Tower” which has
been designed as an all-purpose unit
for AM, FM, and television broadcast
stations, amateurs, and the communi-
cations field.

The new tower is fabricated entirely
of 61S T aluminum alloy and comes
in three sizes, 30 foot, 20 foot, in ten
foot sections, as well as a complete
10 foot unit. )

'Lightweight construction cuts ship-
ping, erection, and footing costs. Be-
cause aluminum alloy is used, the

(Continued on page 114)
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HOT RADIO VALUES .: SUN RADIO!

HAM AND POLICE
SUPERHET TUNER

Brand New. Complete with 7V7
{1 Stage T.RF) 7Q7 (st IF &

Osc}) 7vV7 (2nd IF) 7F7
{Audio} and 7V7 (BFO). Fre-
quency 2.4 to 163 mc

Filament voltage required 6.3
AC or DC—2.1 amp. Plaie
voltage required 135V DC—

WAVEMETER

We're closing out the last

few of these precision
wavemeters which tune
from 150-210 mc¢ and

whick ¢ontain a high qual-
ity resonant cavity wave-
meter oscillator hetero-
dyne amplifier electric
tuning eye complete with
19 tubes, 110 v AC power

V.H.F. TRANSMITTER

Here is one of the greatest
offerings in war surplus!
Hundreds sold at $20 and
now closed out at an
amazingly low price. Brand
new. Battery oreru'ed
{(67% v B and 12 v A)
Frequency 80 to 105 mc.
Complete with 2—1G4
tubes and full instruction

SPERRY AMPLIFIER

Brand new servo amplifier
containing two beam
power output tubes {1632}
similar to 2518, two twin
triodes {1633 and 1634)
similar to 65C7, two mica
condensers, dozenr of
color
resistors, two dual and
four section bathtub con-
densers, three transform-
ers, two wafer switches,
one volume control, four

coded half watt "

BC 684 F.M.
35 WATT
TRANSMITTER

Brand new, complete with
eight tubes, crystal control;
10 channe! pushbutton,

non-linear modulation coil

NAVY SPEAKER

Stromberg Carlson and
RCA waterproof speakers.
Brand new in original
cartons. 25 Watt PM
‘driver unit with line match-
ing transformer and pro-
jector mounted in heavy
duty round metal baffle.
Ideal for communication
receivers and sound sys-

30 MA. Only 4'%x9%x3 %7,
and weighs only 6% Ibs.

oS $14.95

BC645 UHF
RECEIVER
TRANSMITTER

"The citizen's Radio™
covers 420-450 me. Con-
siste of complete transmit-
ter, modulator system and
receiver, 15 tubes, and
simple complete ccnver-ion
instructions for 420 mc

v $14.95

supply. The tubes alone
far

oy $17.95

exceed your close-

WALKIE TALKIES

EACH

$69.95

Set
"$129.90

SCR195
Wolkic
Talkies
brand new,
weight . -
27 Y% pound- inciuding
knapsack. Range up to 25
milex in open country. Fre-
quency 52.8 to 65.8 MC.
Transmitter and receiver
with regular hand set.
Complete ready to oper-
ate with spare parts.

the air. Less

manual. Reudg to go on
Batteries...

Easily con-
vertible. ...

6.95

octal sockets. $3 .9 5

... less coverplate, crystal

P G 17.95

er supply.

tems at owest  price
eve.

offered. $l 4'95

WATT
BENDIX
TRANSMITTER
TAL

VM RECORD
CHANGER

new. Mixes

easily ¢hq
for the 1898"
fransmitter,

Brand 10°

o $16.95

Four separate

5 inches,

Portable Amplifying
MEGAPHONE

US. Army Signal Corps
Surplus! Complete in port-
able corrying case with
electric megaphone and
microphone, pistol grip
and trigger switch, Addi-
tional hand microphone
and switch, Portable tripod
stand. Combination ampli-
fier and battery case.
Projects voice up

“  $59.95

1513 HANDSET

Combining a 200 ohm
carbon mike and 2500
ohm earphone with butter-
Ay switch for listen and
talk. Has &' fiexible
rubber cord with 1—P155
and- PL68  plugs at-

fached . . $2.95

Brand New...

oAl items F.0.B., Washington,
D. C. All orders $30.00 or less
cash with order. Above $30.00
25 per cent with oraer ba ance
C.0.D. Foreign orders cash with
ali orders, plus exchange rate.

November, 1947

WESTON OHM
METER No. 689

A beavutiful instrument for
accurate work. Scale 0-10
ohm and 0-100 ohm
scaled to read 1/20 of
an ohm with ease. This
2%" round meter s
housed in a black bakelite
case 1 % "x2 % "x5". Com-
plete with heavy duty felt
lined leathe: case ond

Sreciar.. $14.95

A.C
voLt-
METER

$3.49

Brand new G.E. 3” square
pane! meter 0-150 v ideal
for checking primary
voltage.

oxperimenters, 1,
:QOF 210 me, contain- 2
C. - and 5 |f stages
AEmple’e with 110 oy
Power sypply and

OF WASHINGTON, D. C. &

TUNING
CON-

This crystal fy

Y ed fr
Instructions for vuriui‘l‘:‘;n
v

Y select;

Brand new . . . 5 gang,

: o n oise
365 mmfd. per section. . . inches,

"W, with one

et of
Exia set o <oil

s

a truly precision built
condenser with ceramic
insulation. A.$13.50 valve
in the greatest offering
tuning

$2.95

ever made ,n
condensers

for only

D.C. MILLIAMMETER

Brand new General Elec
tric 2 round panel

meter: .$2.97

0-300.... Suarantec.

dition, 1t js o Hof
Hom ang

4
tubes., , ,

F STREET. N.W. WASH. 4. D. C.

WWW americanradiohistorv com
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RADIOMEN’S HEADQUARTERS

WORLD WIDE MAIL ORDER SERVICE!!!

GENERAL ELECTRIC RT-1248 15-TUBE
TRANSMITTER-RECEIVER

TERRIFIC POWER— (20 watts) on any two instantly selected, easily pre-adjusted fre-
quencies from 435 to 500 Me. Transmitter uses 5 tubes including a Western Electric
318A as final. Receiver uses 10 tubes including 955's, as first detector_and oscillator,
and 3—7H7’s as IF’s, with 4 slug-tuned 40 Mc. IF transformers, plus a 7H7, 7E6's and
7F7's. In addition unit contains 8 relays designed to operate any sort of external equip-
ment when actuated by a received signal from a similar set elsewhere. Originally de-
signed for 12 volt operafion, power supply is not included. as it is a cinch for any ama-
teur to connect this unit for 110V AC, using any supply capable of 400V DC at 135 MA.
The ideal unit for use in mobile or stationary service in the Citizen’s Radio Telephone
Band where no license is necessary. Instructions and diagrams supplied for running the
RT-1248 transmitter on either code or voice, in AM or FM_transmission or reception,
for use as a mobile public address system, as an 80 to 110 Mc, FM broadcast receiver,
as a Facsimile transmitter or receiver, as an amateur television transmitter or re-
ceiver. for remote control relay hook-ups, for Geiger-Mueller counter applications. It
sells for only $29.95 or two for $53.90. If desired for marine or mobile use, the dyna-
motor which will work on either 12 or 24V DC and supply all power for the set is only
$15.00 additional.

ARMY BC-312 COMMUNICATIONS RECEIVER

This receiver covers the frequency range of 1.5 MC to 18 MC in six direct reading
bands. The dial, that is driven with split gears to prevent backlash, has 4500 logging
divisions per band with approximately 600 divisions on the 320 and 40 meter ham
bands and 1000 dvisions on 80 meters. Two stages of RF before the converter in this
set give it a very high signal to noise ration and maximum sensitivity. Outstanding fea-
tures of this receiver are: BFO with pitch control, send-receive relay, jacks on the front
panel for headphones and speaker output, and mike and key inputs. All tubes are
standard 6 volt types. This receiver was designed to withstand rough usage in the
field and for operation from vehicles while in motion, so it is ruggedly constructed and
contains a dynamotor power supply—Your cost—$49.95. Conversion kit to 110V AC is
available for $6.50

BC 654 TRANSMITTER RECEIVER—This medium power transmitter and the very
sensitive receiver is a natural for 80 meter operation (phone or cw). These units are
brand lneyzaand come complete with 17 tubes, key, microphone and 200 KC calibrating
crystal—$39.95.

BC-947A ONE KILOWATT HIGH FREQUENCY TRANSMITTER

This relay-controlled transmitter includes a 115V, 60 cycle power supply, protected by 3
magnetic circuit breakers, that alone is worth more than the price we are askmg for Lhe
whole rig. even on today's surplus market. On the front panel are six 3%” GE
Weston meters, including 250 MA, 50 MA, 1000 MA, 150V AC and 1500V DC at 1000
ohms per volt for screens and plate. The rack-type 21”x15”x36” wunit contains six
amplifier and rectifier tubes aggregating over $60.00 at WAA current wholesale prices.
Western. Electric’s price to the government was $1500.00. Shipping weight 500 1bs.
Your cost, as is. only $69.95.

“iO"olaﬁDAR ECHO BOXES, THE PERFECT CALIBRATED CAVITY WAVEMETER

SERVICEMEN

Check This Column for Lowest Prices on Quality Parts
TUBES; all types. in stock, 60% oft on all tubes if ordered in
lots of 10 or miore.

RESISTOR KITS—100 assorted 2 watt resistors—only $1.95.
TRANSFORMERS—AII types in stock. AUTO-TRANSFORM-
ERS; Steps up 110v to 220v, or steps down 220v to 110v—$§1.95.
FiL. TRANS.; 6.3v, 20 Amps.—$1.98; Universal Output Trans.
8 Watt-—89¢c; 18 Watt—$1.29; 30 Watt—Sl 69. AUOIO TRANS-
FORMERS: 8. Plate to 8. Grid. 3:1—79¢; S. Plate to P.P.
Grids—79¢; Heavy Duty Class AB or B, P.P. inputs—$i.49;
Midget Output for AC-DC sets—69¢; MIKE TRANSFORMER
for T-17 Shure microphone, similar 10 UTC ouncer type—$2.00,
Stancor SB or DB mike to line or grid—S$I.

POWER TRANSFORMERS Half-shell tvpe 110V. 60 ey,
Centertapped IV winding. Specify either 2.5 or 6.3V filament
when orderlng.

For 4-5 tube sets—650V,

40MAS5V & 2.5 or 6.3V....... §1.49
For 5-6 tube sets—650V, 45MA, 5V & 2.5 or 6.3V.......
For 6-7 tube sets—G75V, 50MA, 5V & 2.5 or 6.3V..

For 7-8 tube sets—700V, TOMA, 5V & 6.3 or two 2.5V...
For 7-8 tube sets—T700V, T0MA, 5V & 6.3 (25 C)cle) P 3
I"ozr5 ?69 tube  sets—700V- DOMA 5V-3A .5V-

For 9-11 tube sets—700V, 5V & 6.3
For 9-15 tube sets—600V, 150MA, 5V & 6 -
CONDENSERS—PAPER TUBULAR 600 WV- 001 .002. .005
—8¢; 05—98¢; .1—I10c; . 3c; .5—35¢; ELECTRO-
LY TICS "smfd 200v—20¢; 10mtd 35y “20c; 3(lmfd 150v—23¢;
20/20mrd 150v—35¢; 30/20 150v—46¢; 50mfd 150v—43c; Smfd
475v—34¢; lémtd 350v- -65¢; OIL CONDENSERS: 4mfd 600v
49c¢; 2mfd. 600v. 29¢ 3X.1mfd 600v—29c.

FILTER CHOKES: 200, 300, 300, 500 ohm light duty—59¢;
200 or 300 ohm heavy duty—99¢: 250 ma 35 ohm, made for
U.S. .\'av_v. fully shielded—$1.95; 75 ohm 125 ma—25¢ or 25 for
$4.25: *‘Meissner type” tapped filter chokes—25¢; 8 amp. iron
core A filter—25¢; Choke-condenser combination. ideal to re-
place any size speakex field when installing P’M speaker—79c.
110V. CIRCUIT BREAKERS of Magnetic type: Following
Current Ratings in Stock; 1.25, 3, 4, 8 Amps. Please specify.
$1.95 each.

Seven Assorted LF. Transfoniers—$1.98; Fiver Asstd. Oscil-
lator Coils—69c¢.

SPEAKERS-PM dynamuc type 4”—$1.55; 5" $1.55; 6"—$1.95;
87—$3.95; 10”—8$5.9 -$7.50.
SELENIUM RECTIFIERS—Dry dise type 1%” 17, L2
Amp. maximum, suitable for converting DC relays to AC. for
supplying filament source in Dortable radios, converting DC
meters to AC applications, and also may be used in low current
chargers 90c.

METER RECTIFIER—Full wave, may he used for replace-
ment, or in construction of all types of test equipment—$1.2
Half Wave—80c,

erator’

any 20-32V DC source for $29.95.

PE-109 32-VOLT DIRECT CURRENT POWER PLANT
This power plant consists of a gasoline engine that is direct coupled to a 2000 watt 32 volt DC gen-
This unit is ideal for use in locations that are not serviced by commercial power or to run
may of the surplus items that require 24-32V DC for operation. The price of this power plant is
anlv $100 We can also supply a converter that will supply 110v AC from the above unit or from

LORAN INDICATOR OSCILLOSCOPE, complete with 26 tubes and a 5” cathode ray tube, government instruction man-

ual included—$39.95..

5”7 ¢S0” RADAR P.P.I. OSCILLOSCOPE, complete with 9 tubes.
Selsyn motor and has a self-contained power
satisfactory scope available for navigational radar or
stage that provides yoke deflecting current. Your cost—$39.935.

supply designed to run on the AC supply on LST or PT boats.
panoramic television applications.

. This unit contains magnetic deflection yokes and a

The most
Uses 807 tube in final power

RT1463 7 tube amplifiers containing 3—7F7, 1—7Y4, 3—7N%7, 4 potentiometers,
numerous resistors, filter and bypass condensers, filter chokes, power and audio
transformers, and six sensitive plate relays. A military development that provided
amazing stepless control proportional to correction required. for ailerons, rudder and
elevator, in the original application. A control amplifier of the ordinary type would
Jeflect the rudder by some arbitrary amount when the ship was blown off the course
to port or starboard. The result would either be that the correction was insufficient
and the plane continued off course. or the correction would be too great, starting a
series of tackings that would greatly increase fuel consumption and elapsed time
in reaching the objective. This phenomenal unit, with its 3 amplifier and six 5000
ohm relays in bridge circuits, will accurately control any 3 operatons, related or
unrelated, in minutely ad]ustable uniquely quantitative variations in either forward
or reverse directions. 9”x7”x8” black crackle aluminum case. Brand new in original

carton $12.95, or used $9.95.

BC-221 FREQUENCY ME-
TERS with calibrating Crys-
tal and ecalibration charts.
A precision frequency stand-
ard that is useful for in-
numerable applications for
laboratory technician, serv-
ice man, amateur, and ex-
perimenter at the give away
price of only $39.95.

SCR-610 or BC-659 Ten Meter Voice Transmitter-Receiver.
mobile or fixed station operation. Your cost $49.95.

Complete and ready to operate on 6, 12, or 24V for either

AT LAST YOU CAN AFFORD A LABORATORY STANDARD

SIGNAL GENERATOR

The famous Measurements Corp. Model 78B, 5 Tube Laboratory Standard
Signal Generator (currently selling new, FOB Boonton, N. J., for $310.00
net), is available in perfect condition for 25 to 60 cycle, 115 V AC opera-
tion. Until now this is the sort of top-flight l1ab equipment that discrimi-
nating buyers have only vainly hoped would be released at a bargain
Worth every cent the manufacturer asks, but available FOB

price.
Buffalo while our limited supply lasts, for only $99.95.

“REMEMBER THAT A STANDARD IS ONLY AS RELIABLE AS ITS

MAKER.”

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept.

Model 78.B Standard Signal Generator. Two Fre-
quency Bands between (5 and 250 mepacycles.

il BUFFALO 3, N. Y.

CABLE ADDRESS BUFRAD
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RADIOMEN’S HEADQUARTERS ## WORLD WIDE MAIL ORDER SERVICE!!!

SCR-274N COMMAND SET

The greatest radio equipment value in history.

A mountain of valuable equipment that includes 3 receivers covering 190 to 550 KC;
3 to 6 MC; and 6 to 9.1 MC. These receivers use plug-in coils, and consequently can
be changed to any frequencies desired without conversion. Also included are two
Tuning Control Boxes; 1 Antenna Coupling Box; four 28V. Dynamotors (easily con-
verted to 110V. operation); two 40-Watt Transmitters including crystals, covering 3
to 4 MC and 4 to 5.3 MC; and Preamplifier and Modulator. 29 tubes supplied in all.
Only a limited guantity available, so get your order in fast. Removed from unused air-
craft and in guaranteed electrical condition. A super value at $29.95, including crank
type tuning knobs for receivers.

RAYTHEON VOLTAGE REGULATOR—Will maintain a constant 110V AC at the load even though the line voltage
varies from 95 to 130 volts. (Exposition of the principle involved is covered thoroughly in the recent article on Mag-
netic Amplifiers in Sept. Electronics.) The regulation is %2 of 1% with a 75 Watt load and is very close with heavier
loads within reason. Shipping Wt. 20 Ib. Your cost—$8.95.

RT-1579 consists of a three stage (cascade 6SJ7s and G6F6 output stage) high gain, high fidelity amplifier with 60
cycle, 110V power supply on the same 13%x14% chassis, which is protected by a substantial steel cover over tubes
and parts. Made by Western Electric with typical quality components such as a husky power transformer and oil
condensers, this unit is obviously intended to give years of trouble-free service with no more need for repairs than
a telephone. Disconnecting one wire each, from the special input and output filters, will result in as high a fidelity
amplifier as can be obtained. Your cost with tubes, diagram and parts list included—$14.95.

We also offer the RT-1579 with a Raytheon Magnetic Voltage Regulator already installed beneath the cover. Imagine
an amplifier complete with tubes, built tc Western Electric quality standards, and immune to line voltage variations
besides, making it perfectly suited for the most difficult industrial, circus, carnival, or commercial installations, offered
for a total price of only $19.95, our price for both units.

THIS MONTH ONLY
AL PICK-UP WITH THE PUR-
PHONO MOTOR AT §4.95,

GENERAL ELECTRIC a o REE!!
150 W. 11 CHASE
TRANSMITTER
Cost the Government $1800.00
Cost to you $44.50!!

This ie the famous transmitter used in U.8.
Army bombers and ground stations, during

MICROPHONES — A 11 nationally
known brands. Bullet crystal—
$5.45; Bullet Dynamic——$7.45; Mike
Jr.—60¢; Handy Mike—90c; Lapel
Mike—93c; SHURE T-17 MIKES.
with push to talk switch—99c.

20 ASST'D COIL FORMS, includ-
ing 11 ceramic. 3 polystyrene, and
G fiber. all useful sizes—50c.

the war. Its design and construction have VARIABLE CONDENSERS: 350
been proved in service. under all kinds of - MMFD, 5 gang—$1.95; 4 gang—
conditions, all over the world, The entire fre- & §l5-49: 3 gang-—83c; 2 gang—79c;
quency range is covered by means of plug-in | 1-1 ml 20 guf?"}f{’ 175le ﬂ?_a_cégg:
tuning units which are ineluded. Each tuning L ff}h:?atg?eg smtiameﬂs""“qu “\nl(\IFDc—

unit has its own oscillator and power ampli- 30c; 50 MMFD—49¢; 75 MMFD—

fier coils and condensers, and antenna tuning circuits—all designed to operate at top efli-
ciency within its particular frequency range. Transmitter and accessories are finished in
black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted on the
front panel. Here are the specifications: FREQUENCY RANGE: 200 to 500 KC and 1500
to 12,500 KEC. (Will operate on 10 and 20 meter band with slight modification.) OSCIL-
LATOR: Self-excited. thermo conipensateéd, and hand calibrated. POWER AMPLIFIER:
Neutralized class "C’' stage, using 211 tube, and equipped with antenna coupling circuit
whicb matches prac:ically any length antenna. MODULATOR: Class ““B”"—uses two 211
tubes. POWER SUPPLY: Supplied complete with dynamotor which furnishes 1000V at
350 MA. Complete instructions are furnished to operate set from 110V AC. SIZE: 21%x
23x91 inches. Total shipping weight 200 Jbs., complete with all tubes, dynamotor power
supply, five tuning uniis, antenna tuning unit and the essential plugs. These units have
been removed from unused aircraft but are guaranteed to be in perfect condition.

BENDIX SCR 522—Very High Frequency Voice Transmitter-Receiver—100 to 166 MC. This
job was good enough for the Joint Command to make it standard equipment in everything
that flew, even though each set cost the Gov't $2500.00. Crystal Controlled and Amplitude
Modulated—HIGH TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave
good communication up to 180 miles at high altitudes. Receiver has ten tubes and trans-
mitter has seven tubes, including two 832’s. Furnished complete with 17 tubes, remote
control unit, 4 crystals, 24 volt dynamotor and the special wide band VHF antenna that
was designed for this set. These sets have been removed from unused aircraft and are
guaranteed to be in perfect condition. We include free parts and diagrams for the con-
version to '‘continuously variable frequenmcy coverage' in the receiver. The cost of this
unit is only $37.95.

BRAND NEW 12 VOLT DYNAMOTOR for SCR 522—$12.00, 24 volt dynamotor—$6.00.
Used SCR 5322, less dynamotor, remote control unit and antenna—as is—$19.85. Wide band
VHF antennas—$1.95.

BRAND NEW BC 348 COMMUNICATIONS RECEIVER

Featuring coverage from 200 to 500 Kc. and 1500 to 18,000 Kc on a direct reading dial
with the finest vernier drive to be found on any radio at any price—high sensitivity with
a high degree of stability—ecrystal filter—BFO with pitch control—standard 6 voll tubes.
Contains a plate supply dynamotor in a compartment within the black crackle finished
cabinet, the removal of the dynamotor leaves plenty of room for the installation of a
110V, 25 or 60 cycle power supply. These receivers, which make any civilian communica-
tions receiver priced under $200.00 look cheap and shabby by comparison. are only $69.95
brand new: Power supply kit for conversion to 110V 25°or 60 cycles, is only $8.50 addi-
tional.

Minimum order $3.00—All price$ sublect to change—259% deposit with COD orders.

'BUFFALO RADIO SUPPLY, 219-221 Genesee St.,

59¢; 100 MMFD—69c; 140 MMFD—79c.
TRANSMITTING RF CHOKES, 4 PIE, 350 Ma.—25¢c or
5 for $1.00.

INTERRUPTION FREQUENCY COILS for super-regen-
erative receivers or the tremendously popular FA adapt-
ers for standard broadcast sets. Iron core with a reson-
ant frequency of 50 KNC—39c; Air Core, 100 KC—29c.
30 MC IF TRANSFORMERS, double slug tuned—25c.
VIDEO AMPLIFIER PLATE COILS—Slug tuned--25c.
REMOTE CONTROL UNIT: Aluminum case 4x3x2” con-
taining 2 potentiometers, triple pole switch. 4 knobs, gear
mechanism, counter and phone jacks—S59c.
NMODULATION TRANSFORMERS —10 watt. metal case
S8c; 30 watt, open-type, $1.95; 40 watt, cast aluminum
cas¢, $2.65; Class ‘B’ input transformers, cast alumi-
mun case, $1.95; Transceiver audio transtormers, 65¢;
Transceiver modulation transformers. 65c.

PUBLIC ADDRESS AMPLIFIERS—25 watts peak out-
put. This unit has separate input circuits for microphone
and phono. The galn of the microphone circuit is 122db.
The phono circuit has a gain of 82db. The frequency
response is flat from 50 to 12.000 cycles. A $65 value for
only $32.

Miniature pliers set contains one of each of the follow-
ing: Needle nose, flat nose. parrot nose, standard nose.
All contained in a leatherette case. Your cost—$1.98.
ATR battery eliminator—Ilandy for servicing car radios
or any other purpose requiring 6 or 12v at 14 amps. Net
Drice—$36.

SOCKET WRENCH SET consisting of 5 sockets ranging
in size from 5/16 to %" and a handle—79c.
AUTOMATIC WIRE STRIPPERS il strip up to 1000
wires per hour, a handy tool for any service job—$3.52.
Six Foot Asbestos Insulated Flat iron Cord, one end has
a male plug. the other end has a standard flat iron
socket. Your price—70c each or 10 for §5.

LINE FILTERS—{10V—each unit contains two 2 mfd.
oil filled condensers and a 15 amp. iron core choke. This
filter has innumerahle uses such as oil burner line
filter, ete. A ten dollar value for 98c.

Crystal pick-up, phono motor and turntable—$5.25.
FLUORESCENT LIGHT BALLASTS. Single 30 or 40
watt, $1.68: Dual 40 watt High Power Factor—$3.75.
HEADPHONES—lHlighest quality Signal Corps headsets
with 12” cord and plug $1.25. 5’ rubber covered patch-
cords with phone plug and socket—45c.

[} BUFFALO 3, N. Y.

CABLE ADDRESS BUFRAD

November, 1947 49
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BC 454
AIRCRAFT
RECEIVER-3-6MC.

with tubes, less dyn.
$3.95 NEW  $4.95

EXC. COND.

TUNING UNITS—BC-746—3 TYPES
Each unit complete with 2—FT-243 xtals
1—RF coil, 1—ANT coil, 1—140 mmf
vari. cond. Freq. available—(A) 5030ke
and 5485 ke. (B) 3525 ke and 3980 ke. (C)
3655 ke and 4110 ke. All units new. In
cases. .. ..........ONLY 3 FOR $2.69

PUSH-BUTTON TUNING ASSEMBLY
2 to 6 mc.—4 PB., 12 coils for RF—
mixer and osc. one assembly. Completely
wired and aligned. All new in overseas
GATTON S § 4 = 1 0 m ONLY $1.95 EA.

R T T T WP W U A A,

HERE'S METR VALUES!
D.C. VOLTS, 0-500, 3" round 1000 o/v.
Built in multiplier. Bakelite case. Made
by Sun Mfg. Co... . NEW—ONLY $2.98

D.C. VOLTS, 0-15, square bakelite case
384"x414”. 1000 o/v complete with built.
in multiplier and 2 pilot lites, a beauty!
) (G.E.) BRAND NEW—ONLY $3.69

D.C. OUTPUT UNITS, 0-10 F.8.=1.25
M A Weston 2’ round, bakelite case.
Mounted in attractive wooden port. case
with 2 binding posts. New!. . ONLY $2.59

FREQ. METER—48 to 62 cye J.BT.—
Triplett 100-150 V Reed type. 3’ round
case, New:............... ONLY $2.89

TOGGLE SWITCHES
S.P.S.T. Bat-nandle, silver contacts. 110
V., 3 amp. }4" mounting with nut. A real
DUY (Btie werr: : »nnspds CNLY 29¢ EA.

Xmit ters, receivers— H.F., V.H.F., U.H.
F. radar, ete. Send for our value packed
Flyer for complete listings. Ask for
quantity prices. TODAY!

I e N

UNITED

SURPLUS MATERIALS

3313 W. OGDEN AVE.
CHICAGO 23, ILL.

90

has

ANY persons in this country
have undoubtedly witnessed
' a radio . broadcast, at least

once, by this time. Even those who
have not bothered to do so (and any-
one can obtain admittance to a large
number of these shows) are quite fa-
miliar with the routine followed. Be-
sides the script and rehearsals, no ex-
tensive preparations are necessary
and many of the smaller stations do
all their broadcasting from one or two
studios.

Not so familiar to most people is
the television broadcast. Present facili-
ties generally eliminate audiences, but
these will undoubtedly be provided for
when television broadcasting hits its
stride.

However, when television studios
are operating on a full-time basis, it
will probably be found that the
greater percentage of broadcast audi-
ences will find more enjoyment in
viewing television programs than the
ordinary sound program. The reason
can quite simply be found in the added
requirements of visual radio. Not
only must the actors speak their
parts, but they must also look and act
them. This will call for acting ability
above and beyond the mere speaking
voice, and each ' television program

sion broadcast work.

greater sensitivity,

THE 1ICONONCOPE

By MILTON S. KIVER

Although the orthicon is of more recent design and

the iconescope is still

widely used because of its many unique advantages.

will appear as a miniature Hollywood
movie set. Precise calculations of the
various settings, the movements of
actors and cameras throughout the
entire production will have to be
charted far in advance of the actual
broadcast.

The complications of running a tele-
vision studio will involve, in addition
to the usual program planning, script
writing, and rehearsals, such added
features as design and production of
scenery, arrangement of sets, make-
up of performers, and exact placement
of cameras. The camera operator,
viewing the scene through his camera,
the overhanging microphone and the
strong illuminating lights suspended
from the ceiling are all just as im-
portant as the scene itself.

Probably the one piece of apparatus
that has been the recipient of the
greatest amount of technical research
has been the camera, and within it,
the camera tube. When television was
first conceived, mechanical devices
were employed to transform light rays
into electrical impulses, but in recent
years, the trend has definitely been
toward electronic scanning tubes and
these are the only types now exten-
sively employed. Since these camera
tubes are responsible for the present

Fig. 1. Two types of iconoscope tubes. The 1847, the smaller of the
two shown, is limited in its application.

It is most frequently used for

amateur or experimental work. The 1849 is widely used in televi-
It is particularly applicable to studio pickup.

wWwWwW americanradiohistorv com
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MODEL 205 o i ¢ CLOSEOUT SPECIAL ; CLOSEOUT SPECIAL
° | 5 tigh 3
: o SWARREN 5 TUBE AC-DCSWARREN 7 TUBE AC-DC
° ° e PORTABLES
. : RARREARES $ WITH SHORT WAVE
°
. s COMPLETE WITH TUBES BAND
: . LIST, $69.50
° .
e °
Enigineered bfv s!;uc:izlistst in the de- : $12.95 : $28.95
velopment o roadcast receivers, 'Y °
built in osr own modern laboratory. .
Fo e andsomer in aptarancs . BRAND NEW S NET, LESS BATTERIES
and more efficient in operation. .

Visual slide rule tuning dial with 000000000000000000%°000000000000000000

MODEL 74

°
.
[ ]
[ ]
.
.
.
.
.
.
.
built-in Regaloop, and super Alnico @ . o °
1 The REGAL S -Mite! AC, DC » [}
i 5auggmi?:n:glr:;%nﬂ:hﬁfaker. S TarReAt et e o 10C s ® CLOSEOUT SPECIAL ¢ CLOSEOUT SPECIAL
O T vl oy e o :
FEAF"I'URisb bt Sleli : ;’;lan.geablﬁhagywt;‘ere!bT?;f only segolf ° FAMOUS MAKE : WARREN AC-DC
e Fi ubes—including Rectifier its size wi A" batteries an
° Si;:le Band Super-Heterodyne : "B" battery. Average life—100 hours! S PORTABLE PHONES : 6 TUBE RADIOS
® Broadcast Band 540 t0 1650 K.C. @ FEATURES @ ° W
e Automatic Volume Control & ¢ 42" Alnico No. 5 speaker with : 3 TUBE AMPLIFIER : ALNUT CABINET
® Super Sensitive Iron Core : a heavy duty slug weighing 1.47 o o P pt BROADCAST—S.W.
ol s s . ¢  MODEL MPA3 T pBANDS—MINIATURE
@ 5" Alnico Wonder Speaker o ® Selenium rectifier (no rectifier ¢ 5 o=
e luminated Slide Rule Dial o  ‘tube necessaryl ® o TUBES
@ Built in Regaloop o © SypercHedevadyne = .
® e Available in six different colors : ® °
® ¢ Full size 2-gang variable con- o L4
$19.95 Lrerce o . : : $2O 95
° LJ
oatsoavaiapte N vory 3 $29.50 sarreries o i ™ i .

WARREN DISTRIBUTORS

3145 Washington St., Jamaica Plain 30, Mass.
WRITE FOR DEALER DISCOUNT SCHEDULE

COYNE’S Ng"\;olug’:f

You men who want to go places in Radio, and who know how much a
solid working knowledge of the field helps to get the big money—this is
IT! Nearly 1,000 pages of down-to-earth Radio, from simplest principles
to newest television! It’s all there easy to understand—how and why it
works . . . how to construct, install, service. PA, short-

wave, auto-radio, aviation, radio-phonographs, FM-—

BOOK
you name it, COYNE’S got it, in sApplied Practical

Radio’’!

PRACTICAL! CLEAR! COMPLETE!

1 3 big volumes—600 illustrations and diagrams, with step-by-step

v s_ photographs which “break down” the equipment for you to
show what makes it “tick.” Up-to-the-minute, complete, easy to

follow . . . written as only COYNE books are written!

ond This Coupor

EDUCATIONAL
BOOK PUBLISHING DIVISION
COYNE ELECTRICAL & RADIO SCHQOL,

DEPT. 87-T3,500 S. Paulina St., Chicago 12, Il

GET THIS

Brand New
Explains circvits
of latest sefs.

vALUABLE BOOK FREE for Looking at 3 Volume g,

You must SEE these books to know how easy it is to prepare for the big jobs in radio.
Here's our special offer:—we'll send the complete 3-volume set for your 7 Day FREE

Examination. And with it, we'll include our valuable, new guide for all radiomen, *150 New Radio
Disgrams Explained,” absolutely FREE! If you keep the 3-volume Set all you have to pay is
$3.00 within 7 days after the books arrive and $3.00 per month until $10.75 is paid—or you can
pay $9.75 cash price. If you don't want the set, return it and you OWE NOTHING. But either
way you keep the “150 Radio Diagrams Book™ as a gift. That book is ABSOLUTELY FREE.

REMEMBER—COUPON IS NOT AN ORDER, just a
. "EY request to see set free and get the FREE BOOK. But

offer is limited, so act at once!

0.K., send me, postpaid, gur new 3-volumgset, ““Applied
Practical Radio,” on 7 Days Free Trial-per your offer in
Radio News. Be sure to include as a gift the book of 159
New Radio. Diagrams Explained, absolutely FREE.

NAME:+cseesosanassrsonsoseiths ITPAGES. coorane.o

ADDRESS 125585500000 00sssecssspsssossrsssctoccsee

- D G Cm D W wmD SHD RSO @

TOWN .« .o s venassnnss.ss-ZONE..,.BPATE. . ......

November, 1947 9L
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52 OHM COAX CABLE

BRAND NEW 60 Foot COILS
COMPLETE WITH CONNECTORS

$1.25

It's genuine Amphenol RG-5/U—use it in place of RG-8/U.
Has smaller diameter (.332), less capacity between center con-
ductor and shield, less weight, easier to handle than RG-8/U.
Rated ot 1100 watts at 30 Mc. Supplied complete with stond-
ard Amphenol 83-1SP-(PL 259) connectors attached at each end.

No. 4A496—60 1. coil
with connectors

$1.251 STTTIE

|
Any number coils connect together with 83-1J connectors (below) | ‘

i
L

Extra Connectors
For use with above

{Q Q@ foene...35¢

B3=ISP 83-1R 83-1AP 83-13 EQch........

10 Hy. - 200 Ma.
> Thordarson
Filter Choke

200 ohm D.C. resistonce,
( 2000 V. RMS: Size 334" sq.
, x 454" high. Wt. 514 Ibs.
Has 12" leads at side.

No. 13A266

Special E_och_. $I .88
80, 75 and 40 Meter

CRYSTALS, 10 for $3.95

In FT 243 holders, cut from highest quality
Quartz,. accurately ground and ocid etched.
Frequency marked on each within 2 KC. Sorry
we must sell them in assts. our pick of fre-
quencies—but you can’t go wrong! There ore
plenty of choice frequencies for 80, 75 and
40 meters or for doubling to 20 and 10 meters
in each asst. Every one guoranteed to be an
active oscillator.

Stock No. 2173991
Asst.of 10only_ ... ... ... .

OIL FILLED
CONDENSERS

10 mfd. 1000 voits C D
Dyl(a'nal 2'|’ng List $12.00
No. 17A

Spec. Ea......... $l '95
8 mfd.1000 volts-Sprague
List $10.80

No. 18A367
Spec. Ea.......... $l -45 4
5 mfd. 600 volts Sprague List $7.00 |

No. 18A366 %
Special Each............. ... . 65C

HANDSET TS13

Combines a 200 ohm carbon
mike and 2500 ohm ear phone
with butterfly switch for “‘listen”
and “‘talk’. Has 6 ft. flexible
rubber- cord with 1 each PL5S
and PL68 plugs attached. At-
tractive bokelite case, light
weight.

Ideal for interphone outfits for
home or industry, mobile and
many other applications. Made
to rigid Signal Corps spec.

A Truly Outstonding Surplus
zozr\gvoin. Every One BRAND

No. 17A407, Special Each......___.
20 Ul P
: = C
NEEDLE NOSE 5

6 Cresent Tool Co. Drop forged ’Crestoloy’’
steel, cadmium plated. Very handy for close
quarters. At this price, every tool kit and
bench should have one.

Compact Rechargeable
 STORAGE BATTERY

Willard .2 Volt in Spill-Proo
% Clear Plastic case. Only 23"
square and 6’’ high— (about the
size of the ordinory #6 dry
cell) make it applicable for o
wide range of uses where battery
power is needed. Rated at 24 AH.
Gangs nicely for other voltages
in multioles of 2 volts.
Shipped dry. Uses stondard bof-
tery electrolyte avaifable every-
where. Every One Brond New.

== While They Last,
No. 5A133, sole:iol.eiruhoi. e $l -95

JOHNSON VARIABLE

Qual section,

200 mmid.

o Rt
AN QNN per sec-
N "! {1 tion, 2000
A ‘ L | V. break-
\ AN =Y \x\ RS9 down. Spac-
RS S ing 045"
Wb . Type 200FD20.

e List $10..
No._lSKSIO'Sp;sciul Eo..... $2-95

Johnson variable, dual section, 304 ~mmfd
per section. Spacing. 045",
Type 300ED20. List $9.95.
Stk. No. 18A509, Special Eoch. $3-45

Our terms: Cash with order or COD
with 20% deposit please. Add Postage

BURSTEIN-APPLEREE

L/omfmmf

1012 - 14 MCGEE STREET,
KANSAS CITY 6. MISSOUR/

92

i 7K

The “Tops”in Headphones

At a Fraction of Original Cost
8000-0ohm impedonce, N
highly sensitive. Best
quality Alnico magnets
in molded block bake-
lite cases, concealed
terminals. Heodbond
fully adjustable, leather
covered spring steel, 12
cord with PL54 plug ot-
tached at side out of
way. Jack ond rubber
cord supplied to. ex- @
tend length to 514 g4,
Extremely lightweight, only 9 ox.,, with re-
movable rubber ear cushions of comfortable
design. Made to Air and Signal Corps specs.
Broand New—a 13.50 Value.

Stk. No. 17A37, Special Per Pair $2'49

www americanradiohistorv com

state of engineering achievement in

the television field, let us study the

construction and operation of the

more popular ones. With these as a
start, some of the other components

found in television broadcasting sta-
tions will not appear so completely
different and unfamiliar.

The camera tube holds a position in
television comparable to the micro-
phone in audio broadcasting. Through
its action, the light rays from the
scene being televised are transformed
into equivalent electrical currents.
The comparison between the camera

tube and th® microphone, while useful
in bringing out the over-all function
of camera tubes, must not, however,
| be followed too far.

The operation of
the camera tube is much more com-

plex than the relatively simple micro-
phone and the manner in which the

signal is taken from the tube will vary
in accordance with the type of trans-

mission used. This will be explained

in greater detail
paragraphs.

If it were desired to break a pic-
ture up into some orderly sequence
and send the various parts to some

in the following

| distant point, a variety of ways could

I
l

be employed. We might, for example,
cut the photo into a number of verti-
cal strips, starting at the left-hand
side of the picture. Another method
could involve cutting the picture into
horizontal strips, while a third might
resort to starting at the center of the
photograph and cut an everwidening
circular or spiral path.

At the receiving end, these strips
into which the photograph was dis-
sected at the transmitter are pieced
together in the exact same manner in
which they were taken apart. The
result, the same photograph. In tele-
vision, it has been universally decided
upon to utilize horizontal scanning
and each televised scene is broken up
into 525 lines or strips. These are
sent in a definite sequence and pieced
together at the receiver by a syn-
chronized scanning beam in the cath-
ode-ray viewing tube. The time taken
to send the entire 525 lines amounts
tn 140 of a second, or thirty complete
images are transmitted every second.
This rate has proved suitable for de-
picting most ordinary scenes and the
figure chosen ties in very nicely with
the 60-cycle alternating current used
to power all television equipment in
this country. The filtering problem is
found to be less critical by this ar-
rangement.

The Iconoscope

With the foregoing brief description

|*in mind, let us examine the action of
| a popular camera tube, the iconoscope.
| A photograph of this tube is given in

|

have been deposited.

Fig. 1.

The surface on which the light rays
are focused is known as the mosaic
plate. On one side of the plate, the
side facing the incoming light rays,
many small photosensitive globules of
cesium oxide, silver oxide, and silver
Each globule

RADIO NEWS
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PHOTO COURTESY CAPITAL AIRLINES

CREI Offers Every Radioman a Planned Program of
Modern Technical Training that Enables Him to
Handle Intricate, New Radio-Electronic Equipment

During, and now after the war, thousands of new men have
joined the ranks of the radio industry, creating new and tough
competition for the radioman who hasn’t planned ahead. New
developments create demands for more advanced technical ability.

Where do you fit into this picture?

If you are wise, you will look ahead and prepare for the good-
paying jobs available in all fields of radio-electronics. Every man
in radio today has the opportunity to see the amazing developments
that are taking place, as well as to see the unlimited opportunities
available to men with modern technical training. CREI can show
you the way by convenient spare time study, at home . . . by pro-
viding the “tools” you need to build a secure foundation for your
future success based on our proved method of practical training in
radio-electronics and television.

There’s a CREI course for you. If you are a beginner or an
“old-timer” you will find just the training you need and can under-
stand at CREL. You can “go all the way with CREI” from intro-
ductory basic principles to advanced training, on the specialized
engineering subjects. CREI courses offer you more today than
ever before, yet are still at pre-inflation prices.

It is up to you to decide if in the next 5 years you will be a
“gerewdriver” mechanic or capable of holding a responsible technical
position. It costs you nothing but a few moment’s time to read
the facts. Send the coupon now!

VETERANS! CREl TRAINING AVAILABLE UNDER THE “G. I.” BILL!

Capitol Radio Engineering Institute
An Accredited Technical Institute

DEPT. RN-II, 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C.
Branch Offices: New York (7): 170 Broadway e San Francisco (2): 760 Morket St.

November, 1947

wwWw americanradiohistorv com

-----

#

-

o

i

SAMPLE LESSON
FREE

Now, see for yourself! Mail the coupon
for free sample lesson and see how
simple it is to study at home and im-
prove your ability the CREI way.
“ELECTRON PHYSiC3 AND ELECTRON THEGRY” —
This interesting lesson from the Radio-
Electronics course discusses modern
theories of the composition of matter,
including atomic energy, and their
relation to present-day radio and elec-
tronics.

“PI€K-UP TUBES — ICONOSCOPE AND IMAGE DIS-
SECTOR TUBES” — An informative lesson
from the Television course. - These are
the fundamental pick-up tubes of the
television camera. It precedes the study
of the Orthicon and the Image Orthicon.

MAIL COUPON FOR FREE
BOOKLET & SAMPLE LESSON

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Road, N.W., Dept. RN-11, Washingten 10, D.C.
Mail me ONE FREE sample lesson and your 24.page
booklet, “CREI Training for Your Better Job in
Radio Electronics”. I am attaching a brief resume of
my radio experience, education and present position.

Check One {] PRACTICAL RADIO-ELECTRONICS

Course: O PRACTICAL TELEVISION

NAME . S =3

STREET —— ———
CITY .. ZONE__. STATE

[0 I am entitled to training under the “G. 1.” Bill
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BOB
s HENRY'S
- PLATFORM

. LOW PRICES
3

I guarantee to sell to you as cheap as you can buy any-
where.

COMPLETE STOCKS
Hallicrafters, National, Hammarlund, Collins, Millen,
RME, Pierson, Temco, Meissner, Supreme Transmit-
ters, Meck, Gordon, Amphenol-Mims, RCA, Vibro-
plexs, Sonar, all other amateur receivers, transmitters,
beams, parts, etc. If it is amateur or communications
equipment—] can supply it.

QUICK DELIVERY
Mail, phone, or wire your order. Shipment within four
hours.

EASY TERMS
I have the world's best time sale plan because | finance
the terms myself. I save you time and money. I cooper-
ate with you. Write for details.

LIBERAL TRADE-IN ALLOWANCE
Other jobbers say I allow too much. Tell me what you
have to trade and what you want.

TEN DAY FREE TRIAL
Try any receiver ten days, return it for full refund if
not satisfied.

FREE NINETY DAY SERVICE
1 service everything 1 sell free yor 90 days. At a reason-
able price after 90 days.

FREE TECHNICAL ADVICE

and personal attention and help on your inquiries and
problems.

Orders from ontside continenta!
U. 8. A. also welcomed,

Wirite, wire
ar p/tane l‘acfay

e {ENRY RADIQ STORES oo

RECEIVERS"'

““WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE

(or small group of globules) is iso-
lated. On the back side of the mica
mosaic sheet is a continuous layer of
conducting graphite. The amount of
electrons given off from any one glob-
ule is proportional to the intensity of
the impinging light rays. This con-
struction results in a varying distri-
bution of positive charge throughout

E T EASY—TECHNICAL—INTERESTING
oz LEARN THE E-T-I wWAY

Electronic Technical Institute
A Resident School =

[2ot2s RADIO-ELECTRONICS

APPROVED FOR TRAINING UNDER GI BILL

—— .
Electronic Technical Institute combines use of daily labora-
tory training in construction and design of FM and AM transmitters and receivers—2-way radio.

Vitalized classroom work includes training with SOUND MOTION PICTURES. Previous experience
not necessary to enroll. Approved for veterans, and payment plan offered for non-.veterans. 5-hour
morning or afternoon classes and evening classes from 7 to 10 P.M.

Many earn additional income in spare time by installing or repairing transmitting or receiving
equipment in yachts, homes, and automobiles. We have a free student placement service for your
convenience.

Advanced training courses include preparation for passing. commercial F.C.C. examinations.
Resident evening classes in Amateur Radio, also Amateur Radio Correspondence Courses.

ELECTRONIC TECHNICAL INSTITUTE
771 VENICE BLYD., RN-10 Richmond 9573 LOS ANGELES 15, CALIF.
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the mosaic which is directly related to
the distribution of light at the scene
| being televised.: This represents the
| first step in converting the light rays
into equivalent electrical charges.

As the globule distribution repre-
sents essentially many small conden-
sers that are charged, some method
must be used to discharge them. The
electron beam is used for this pur-
pose. Through elaborate electrical
timing -circuits, the electron beam is
made. to swing horizontally across the
mosaic plate, rapidly neutralizing the
deficiency of electrons on each glob-
ule. The deficiency arose when the
light rays caused the globules to emit
the electrons. These were then col-
lected by the collector ring. The elec-
tron heam now returns these emitted
electrons and in so doing, discharges
each globule condenser. With the dis-
charge, a pulse of current flows from
the opposite side of the mosaic and
through the series resistor. The volt-
age drop across this resistor is applied
to the grid of the attached tube and
amplified. The succeeding operations
are similar to sound transmission
methods.

The rapidly moving electron beam
scans the mosaic plate with 525 inter-
laced lines. Each globule stores up
charge during the time interval that
the beam is at some other portion of
the mosaic.

The advantages of the iconoscope
are to be found in the ease with which
it functions, its relatively small size
and its good sensitivity, and fidelity of
reproduction. The sensitivity is de-
rived in large measure from the stor-
age of electric charge by the photo-
sensitive globules.

On the other side of the ledger we
find poor efficiency and the disturbing
presence of background shading in the
reproduced image that was not pres-
ent in the original scene. Poor effi-
ciency, somewhere in the vicinity of
5 per-cent, is due, in part, to the in-
ability of all the emitted electrons to
reach the collector ring. The arrange-
ment of the elements in this tube are
such as to place the mosaic plate at
only a few volts difference from the
collector ring. Both are highly posi-
tive with respect to the cathode, but
only a few volts apart between them-
selves. The emitted electrons, in try-
ing to reach the collector anode, must
overcome the positive charge of the
mosaic plate itself and so many of
these photoelectrons are drawn back
to the mosaic surface. Naturally this
lowers the efficiency,

The other reason for poor efficiency
is tied in with the spurious back-
ground shading present in the repro-
duced image. It was found that the

RADIO NEWS
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FAHNESTOCK SPRING BINDING éOST GRIPS THE
WIRE BY THE ACTION OF A SPRING

No tools required to make the connection. Grips the wire with just the right
pressure for good electrical contact. 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
find them in the better sets.

Positive contact; cannot jar loose. Brass or bronze—nonrusting.

FAHNESTOCK ELECTRIC COMPANY, lnc.

46-44 ELEVENTH STREET
LONG ISLAND CITY 1, N. Y. Dept. 12

Please send us at once, Descriptive Literature, Prices and Delivery Schedule oo

FAHNESTOCK CLIPS

..................................................

ereme el T reLar s s (erary srenar s enefals¥e s efeveys s Gransie = a'alsra & avovele o [RE 3 AL sesdvssreanse

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
YOU NEED NO ADDITIONAL PARTS!

THE PROGRESSIVE RADIO KIT is
THE ONLY COMPLETE KIT. Contains
everything you need. Instruction Book,
Metal Chassis, Tubes, Condensers, Re-
sistors and all Radio parts. The 36-Page
Book written by Expert Radio Istructors
teaches you to build radios in a Profes-
sional Manner. You start with two 1-tube
receivers. Then you will build three 2-tube
receivers. You: will continue by building

six 3-tube receivers. You will then make
a 3-tube public address system which will
permit you to address large audiences.
Finally you will build three different 3-
tube transmitters so that you can get a
real thrill out of being “on the air.” Before
you are done with this kit, you will have
built 11 Receivers, 1 Public Address Sys-
tem and 3 Transmitters.

SPECIAL FREE OFFER!

Electrical and Radio Tester sent absolutely
FREE with each Progressive Radio Kit. PLUS
FREE membership in Progressive Radio Club.
Entitles you to free expert advice and con-.
sultation service with licensed radio technicians.
Write for further information, or ORDER your
KIT NOW!

B Ty S LR e Lo d by MAIL COUPON TODAY!

No Surplus—Al' Parts Guaranteed Brand New

§ PROGRESSIVE ELECTRONICS CO., Dept. RN-3

SPEAKERS COILS 1 22 Havemeyer St., Brooklyn 11, N Y. 1
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westifghouse, 2”, 0-300 Mm DC
Triplett, 3”7, 0-50 VDC
Westinghouse, 3”, 0-50 VDC 1 MA
G. E., 27, 0-50 Amp DC, 5 Mm

52.95

Frohm, 55-65 cycle Freq. Meter. . $5095

=LO 3
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g8 nl
made to exactin over ment

standards.

‘‘ULTRA MIKE'®
WIRELESS MICROPHONE

SIGNAL

This unit witt 14
CORPS radto Shd N0 e o e 8Uar
OUTPUT necting wires will provide

superlor results as a
METER ® CALLING SYSTEM
"146" ® DETECTOPHONE

Y OR INVALID
HER

A
The *‘Ultra Mike’’ 1s light
——economical to operate—
completely self contained
TNno connections to power
lines—portable,
Complete with battertes,

f

A war surplus

tubes, te.
g;rg#{é];aa&? AN V‘:\lensl CEO%T.... $6'631
the U.S. Army. A 3 15v.
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volved ar_alone. Complete Wi SOOW s Gi.s Covers 10 ¢

Tieh “quaiity test leads with 10 For . to 125
high q tack moulded, bal F

clips and b

lite case measuring 6” X

QualiZyac LOW FRICE!

ORDER Now

Speciall TG 7 HERMES i
KEN-RAD 826 TUBE MODEL B5 Il
OSCILLATOR
$I‘2s Eu‘h Complete I
(In Single Orders) with tubes ‘5.95
EgForl\{gd‘;rMnl‘xor;I‘node. In ure”’éf-i..é'l‘;‘s‘t"ﬂfﬁ,‘ii Covers en-
Fa0he o5 eh s abng i s l loo

PHONO AMPLIFIER

With tubes ......._.. .. $6.95
3 tube AC/DC phono amplifier.

S ae e cue,

25% Deposit with ‘Order
F.0.B hicago

“The adr'o.

630 W.

CHICAGO
RANDOLPH STREET CHICAGO s, ILL

Throughout the Country the
HI-PAR non-directional FM
Antenna is replacing obsolete

types.

HI-PAR meets all present and
future requirements

| to the mosaic plate.

A e ] 2 If your jobber cannot supply you send us his name.
3 FITCHBURG S
l- PA R P R o D U c Ts c o o MASSACHUSETTS “You'd better try lawnmowers, sir, in the
J hardware department!”

electron beam, when impinging upon
the mosaic plate (in the process of
scanning), caused secondary electrons
to be emitted. This is not surprising

| when it is considered that a fast-mov-
| ing stream of electrons is impinging
| upon a surface that yields electrons

quite easily to energy-giving sources.
This process here is comparable to the
emission of secondary electrons in
tetrode tubes. These secondary elec-

| trons, once clear of the mosaic sur-

face, may do one of two things; they
may either be attracted to the col-
lector anode or else they may return
It is this latter
action that is responsible for all the
trouble.

In returning to the mosaic plate,
they do not all return to the particu-
lar globule from which they were
knocked off by the electron beam,
Rather they descend onto the plate
more or less in the form of a shower.
In so doing the original distribution of
charge, as caused by the light rays, is
altered and this results in distortion.
It has been found that this distortion
occurs even when no light rays are
focused onto the mosaic plate, and
there is merely the electron beam
moving back and forth.

The distortion caused by these sec-

| ondary electrons falling back on the

mosaic plate appears on the reproduc-
ing screen in the form of uneven shad-
ing of the background of the image.
To correct this, at least partially, a
shading correction generator is in-
serted into the transmitting cireuits.
The voltages produced by this gener-
ator tend to combine with the un-
wanted distortion signals at a 180°
phase shift. The result is the elim-
ination of much of this uneven shad-
ing, despite the fact that these spuri-
ous voltages cannot be predicted in
advance. One common method of
minimizing the production of these
secondary electrons is to recuce the
intensity of the scanning electron
beam. It is obvious that the opera-
tor’s skill in operating the shading
correction generator will largely de-
termine the amount of spurious signal
that will be eliminated.

While the iconoscope is used chiefly
for indoor studio work, many outdoor
programs will be planned.
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NE Ve, 4L VLY
NOT IN ALL THE HISTORY OF RADIO, AN OFFER LIKE THIS!

-~

BELLTONE GIVES YOU PLENTY OF
SIMPLIFIED DIAGRAMS AND INSTRUCTIONS!

You get the Case, Knobs, Antenna, Tubes WO

o
EVERYTHING! o
% e W‘lq It has a 312"ALNICO ¥ PM speaker. Uses
(EXCEPT WIRE, SOLDER, BATTERIES) standard, easy-to-get, long-lasting batteries
1 Set aof Batteries at anly $2.55 I \" o2 —easy to change. It plays with the lid open
} q L
=1 L

or closed. Has 4 tubes. Weighs 312" Ibs.
We urge you to bear in mind that this P
L]

HERE'S WHY THE SET IS SO
EXTRAORDINARY AT THE PRICE!

(approx.) when complete and operating,
1
is NOT, definitely NOT, an ordinary R L W

portable, but a tiny, wonderful, beau-

o) et (8 B 4760, BELLTONE RADIO & TELEVISION CORP. oerr. n
easily build yourself — quickly. Wait :'c:sv;ge ':Z‘WERE 583 Ave. of Americas New York 11, N. Y.
R ] IN THE U.S.A Sirs: Send me ——____portable kits for which I .am
till you see the attractive case, cov- P enclosing (] MONEY ORDER [ CHECK for §
ered in simulated leather, with ad- {7 Battery Kit @ $2.55
- ctable shoulder strap. You'll want USE THIS ORDER COUPON

r .
e = rap. YOUTl WA yowt START BUILDING | sewo 1o
several. Use them as gifts. YOUR SET RIGHT AWAY!
ADDRESS
RADIO AND TELEVISION CORPF.
BELLTONE a3 ave. oF americas, new YORK 11, N. Y. ci il
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A man without an address is like a man with-
out a couniry. Even his best friends never
know where to find him! He misses all the
beautiful, worthwhile things in life. Your
radio “address” is the frequency on which
You operate. Although you may share it with
others your “spot” in the band becomes a
treasured and personal thing . . . the key to
your amateur enjoyment. PR Precision
CRYSTALS give you the finest, most stable.
irequency control the art has developed. With
a PR CRYSTAL in your rig you KNOW where
You are .., .you know you will STAY THERE!
Every PR is UNCONDITIONALLY GUARAN-
TEED. Order from your jobber.— Petersen
Radio Co.. Inc., 2800 W. Broadway. Council
Blufts, Ia. (Telephone 2760}

10 Meters—PR Type Z-5.............. $5.00
20 Meters—PR Type Z-3........ 3606 00 LA
40 and 80 Meters—PR Type Z-2....... 2.75

CRYSTALS

HAM RECEIVERS

HALLICRAFTERS UHF S-38: AM FM 15 tube sup het

7.8-143 mc in 3 bands everything on for the ham.

Ew orig ctns comp., w/tubes xtal manual L/spkr

$149.00. 11 tube sup het 10-20-40-80-160 mtr

NATIONAL bands. A red hot ham rec NEW COST

101X $243.00 In exc cond comp. w/v.ubes
xtal L/spkr. Close Out Spe $55.00

BDIRECTION FINDERS DAE—1: Radlo Marine Corp. 1
RF 2 IF Rec. 240-2000KC w/loop sensitivity. This
unit will select the low pwr from hi pwr stations.
orlg Coat $ 50, w/spare set tubes parts loop inst.
NEW $13
McCONNELL'S, 3834 Germantown Avenue
Philadelphia 40, Pa.

ELECTRICAL TRAINING

Intensive 32 weeks’ residence course in fundamentals of
industrial electrical enginéering, including radio, elec-
tronics. Prepares for technician, engineering aides. Ap-
proved for veteran training. 54th year. Catalog.

ELECTRICAL SCHOOL W,
7698 Takoma Ave.

Parts Lists

(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 78 AND 79}

HOFFMAN MODEL A401

Part No. Code and Description
4500 Ry, Rg—.22 megohm, Vo w. res.
4501 Ry—22,000 ohm, V3 w. res.
4502 Rs—.22 megohm, V5 w. res.
4503 R—10,000 ohm, 2 w. res.
4504 Rs—47,000 ohm, V5 w. res.
4804 Req—.5 megohm pot.
4505 R—10 megohm, V5 w. res.
4506 Ry—.47 megohm, V2 w. res.
4507 Ry—560 ohm, V5 w. res.
4805 Ryy—.25 megohm pot. (with
s,
4508 Rir—47 ohm, 1/% w. res.
4509 Ris—330 ohm, /5 w. res.
4400 Cy, Cp, C,—388/388/180 ppfd.
3-sec. var. cond.
C,, Cs, Co—Part of var. cond.
4100 Cq, Cg—.05 pfd., 200 v. cond.
4000 Co, C;z, Cla, Cis—100 ppfd.
mica cond
4101 Cm, C Cz— 05 ufd., 400 ».
4102 Cu, C“— 005 ptd., 600 ».
ond.
4103 C"— 01 pfd., 400 ». cond.
4200 18 Cigs Cm—20/20/20 pid.,
450/450/25 ». elec. cond.
4104 C2—.001 pfd., 600 v. cond.
4105 C.—.01 pfd., 600 v. cond.
(metal can)
5200 L,—Osc. coil
9000 LS—Loudspeaker (1500 ohm
field) .
§,—On-off sw. (on tone con-
trol)
6001 S.—Radio-phono sw.
Sy—Phono motor sw.
5223 Ty—Ant. loop
5202 Ty—Shielded r.f. coil
5203 Tg—Input i.f. trans.
5204 T,—Output i.f. trans.
5100 Ts—Audio output trans.
5000 Te—Power irans.
ARVIN MODEL 140P
Part No. Code and Description
C20060-156 Ry—15 megohm, Y4 w. res.
C20060-104 R,—100,000 ohm, Y4 w. res.
C20060-223 Ry—22,000 ohm, Yy w. res.
C20060-334 Ry, Re—330,000 ohm, YV, w».
res.
C20060-106 Rs, Rys—10 megohm, Yy w. res.
C20060-335 Ry—3.3 megohm, Y4 w. res.
C20060-473 R—47,000 ohm, V4 w. res.
C21050 Rg—1 megohm wvol. control &
sw.
C20060-475 Ry, Riy—4.7 megohm, Y4 w.
res.
C20060-225 Ri—2.2 megohm, V4 w. res.
C20070<470 Riz—47 ohm, I w. res.
A21348 Rys Ris—1750 ohm, 10 w. res,
C20070-182 R1e—1800 ohm, 1 w. res.
C20060-681 Ry+—680 ohin, Y4 w. res.
C20060-102 Rio, Re:o—1000 ohm, V4 w. res.
C20060-685 Ry—6.8 megohm, Vi w. res.
C19822 C;, C—2-gang var. cond. in-
cluding 1 A20077-3 grommet
or and 1 spacer eyelet
C21153 C;, Co—2-gang var. cond. in-
cluding 2-4 19328-2 grom-
met
C20065-500 C_-;—.OJOOOS ufd., 500 v, mica
cond.
C20068-104 Ci—.1 ufd., 400 v. cond.
C20068-503 Cs, Co Cr, Cys, Cyp—.05 pid.,
400 v. cond.
C20069-103 Cs—.01 ufd., 400 v. cond.
C20065-102 Cy, Cyyy Cy—.001 ufd., 500 .
mica cond.
C20065-251 Cﬂ—.gOOZS ufd., 500 v. mica
cond.
C20069-202 C15—.002 pfd., 600 v. cond.
A21163 Ci7a, Cims, Ci1ec—15/40/10
ufd., 150/150/150 v. elec.
cond.
A21164 Ci15—100 pufd., 10 v. elec. cond.
AC21054-1 —Antenna loop assembly
AC21055-1 Lo, Ly—Osc. coil assembly
AC21152-1 L—Hash filter
AC21052-1 T—First i.f. coil
AC21053-1 Ta—Second i.f. coil
AC21057-1 T;—Output trans.
ADMIRAL MODELS 7T01, 7T04
Part No. Code and Description
60B8-223 Ry—22,000 ohm, V, w. res.
60B8-105 Ry—1 megohm, V5 w. res.
60B8-475 Ry—4.7 megohm, V5 w. res.
60B8-474 R;, Rs—470,000 ohm Y, w,
res.
60B8-151 Re—150 ohm, Y5 w. res.
* 60B8-154 R7—150,000 ohm, YV, w. res.
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75B1-6

60B28-3
60B282
60B2-106
64B1-30

64B1-20
64B1-22
64B1-12
A1364

65B6-18
69B4

69414
72B31
72B32
9844

Rg—1 megohm vol. control &
sw.
Ry—33 ohm, 1 w. res.
Ri;—1000 ohm, 1 w. res.
Ri1—10 megohm, V4 w. res.
Ci—.1 ptd., 200 v. cond.
Co—50 pufd. ceramic cond.
—.02 ufd., 400 v. cond.
C,, Cx—.01 pfd., 400 ». cond.
Cy—250 ppfd. ceramic cond.
Cr—500 pufd. ceramic cond.
Cg—.02 ufd., 400 ». cond.
Coa, Cob—50/30 putfd., 150/
150 v. elec. cond.
Cio—.1 ufd., 400 v. cond.
Cy1—.05 ufd., 400 ». cond.
C15—.005 pfd., 600 v. cond.
Cisa, C150—0-420/0-162 uufd.

gang
Cuu—15 ppfd. ceramic cond.
L\—Antenna loop (includes

12
L,—Osc. coil
f—Frrsl i.f. trans.
Tg—Second if. trans.

Ty—Output trans.

EMERSON MODELS 501, 502, 504

Part No.
397000
321330
390010
321130
340290
370490
310810
340010
397040

321050
9200170

9200290
or
9200160

920010
920170
920020
910000
920040
920030
925000

920050
700000 or 700200
720000
720100
734000
716010

Code and Description
Ry, Rg—15 megohm, Y4 w. res.
Rr—3.3 megohm, Y, w. res.
Ry—.5 megohm vol. control
R,, Rs—470,000 ohm, Y4 res.
Re—150 ohm, Y5 w. res.
R+—1000 ohm, 1 w. res.
Rg—22,000 ohm, Y, w. res.
Ryo—10 ohm, V5 w. res.
Ryy—15 ohm, 1 w. wirewound

res.
Ry»—220,000 ohm, Y, w. res.
C;, Co—Two-gang var. cond.
(120000 chassis)
s Ce—Two-gang wvar.
(120029 chassis)
Cy, C—Two-gang var. cond.
(120029 chassis)
Cg—Trimmer (Part of wvar.
cond.)
C—Trimmer (Part of var.
cond.)
Cs, Co—Trimmers (Part of first
i.f. trans.)
Cq, Cs—Trimmers (Part of sec-
ond i.f. trans.)
Cy, C15—.002 pufd., 600 v. cond.
C10—.001 ufd., 600 ». cond.
Cr1, C1o—.02 ufd., 400 v. cond.
C15—.00022 ufd. mica cond.
Cy—.1 pfd., 200 ». cond.
Ci6—.05 pnfd., 400 v. cond.
Cir, C15—30/50 ufd., 150/150
v. elec. cond.
Cig—.2 pfd., 200 v. cond.
L,—Loop antenna
Ty—First i.f. trans.
To—Second i.f. trans.
Ta—Output trans.
T—Osc. coil

cond.

CROSLEY MODEL 56TD-W

Part No.
W-48858
C132300-1
AC-136091
AW-136058
AW-137656
AW-137657
B-136810

39001-80
39001-17
39001-73
39001-76
39001-80
B-226638-53

B-136767
39001-17
B-136771

39294-38
39294-21
39294-34
39294-35
39294-29

39294-9
B-135383

B-135892
B-135388
39001-13
39294-21

Code and Description
1—6.3 v., 15 amp. dial bulb
2—Cable & plug
3—Ant. loop & back assembly
4—0Osc. coil assembly
5—First i.f. trans.
6—Second i.f. trans.

74, 7B—Two-section var. cond.
7C—Trimmer (Part of 74)
7D, 7E—Trimmer (Part of 7B)
9—.02 pufd., 600 ». cond.
10—.05 ufd., 600 v. cond.
11—250 pufd., 600 v. cond.
12—.003 ufd., 600 v. cond.
13, 14—.02 pfd., 600 v. cond.
15—50 uuld, 500 v. ceramic
cond.
16—Speaker
17—.05 ufd., 600 v. cond.
184, 18B, 18C—50/30/10
fd., 150/150/25 v. elec. cond.

—15 megohm, YV, w. res.
20—-22 000 ohm, Y5 w. res.
21—3.3 megohm, Y5 w. res.

22—4.7 megohm, 15 w. res.

23, 24—470,000 ohm, V5 w.
Tes.

25—150 ohm, YV, w. res.

264, 26B—1 megohm yol. con-
hol & sw.

27—2 megohm control

28—Output trans.

29—.01 ufd., 600 v. cond.

30—22,000 ohm, Y5 w. res.
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BLEEDER RESISTOR
50.000 ohm 100 watt... ... eer....89c

VERNIER TUNING GEAR BOX
18:1 and 36:1 Ratio. Ideal for osc. tuning
section of SCR-B22............... . $2.49

SELENIUM RECTIFIERS
Full Wave Bridge Type

INPUT OUTPUT
upto 18vAC upto 12vDC 1 Amp. $1.95
upto 18vAC. upto 12vD.C 5 Amp. 4.45
upto 18vAC. upto 12v D.C 10 Amp. T.45
up to 18v AC. upto I2v D.C 15 Amp. 9.95
upto 18vAC. upto 12vD.C 30 Amp. 14.95
upto 36vAC. upto 28vDC 1 Amp. 3.45
upto 36vAC. upto 28vDC 5 Amp. 7.45
upto 36v AC. upto 28v D.C 10 Amp. 12.45
up to 36v A.C. upto 28v D.C 15 Amp. 18.95
up to 115v AC. up to 100v DC 25 Amp. 2.95
up to 115v A.C. up to 100v D.C 6 Amp. 6.95
up to 115v AC. upto100v D.C 5 Amp. 19.95

HALF WAVE TYPE
up to 196v A.C. up to 158v D.C 075 Amp. $1.95
up to 396v A.C. up to 330v D.C 075 Amp. 2.95
up to 396v A.C. up to 330v D.C .110 Amp. 3.95

OIL CONDENSERS:
G.E., AEROVOX, CD., ETC.

Vi All Ratings, D.C.
Imfd. 600v....$0.35 2mfd. 2000v....$1.75
2mfd. 600v.... .35 3mfd. 2000v.... 2,75
4mfd. 600v.... .60 4mfd. 2000v...."3|75
8mfd. 600v.... 1.10 15mfd. 2000v.... 4.95
10mfid. 600v.... 1.15 1mfd. 2500v 1.25
Imfd. 1000v.. .60 25mid. 2500v 1.45
2mfd. 1000v.. .70 5mfd. 2500v.... 1.75
4mfd. 1000v.... .95 05mfd. 3000v.... 1.95
8mfd. 1000v.... 1.95 1mfd. 3000v. 2.25
10mfd. 1000v.... 2.1Q 25mfd. 3000v. 2.65
15mfd. 1000v.... 2.25 Smfd. 3000V 2.85
20mfd. 1000v.... 2.95 Imfd. 3000v.... 3.50
24mfd. . 1500v. ... 6.95 12mfd. 3000v.... 6.95
.25mfd. 2000v.... 1.05 2mfd. 4000v.... 5.95
5mifd. 2000v.... 1.15 Imid, 5000v. ... 4.95
1mfd. 2000v.... .95 Amfd. 7000v.... 2.95

HIGH CAPACITY CONDENSERS
All Ratings, D.C.

£

ART/13 MODULATION KIT

Consists of driver, speech amplifier, sidetone dmplifier
assembly and modulation transformer. With complete
diagram for the famous ART/13 transmitter.

SUPBR BUNA T e R ey berev 5 Chbrtd pim $8.95

GIBSON GIRL TRANSMITTER
(SCR-578B)

Emergency life transmitter. 100% complete; in-
cludes balloon, hydrogen generator, kite, signal
lamp, antenna and instruction manual. Self-pow-
ered merely by turning crank. Automatically trans-
mits S.0.S. on 500 cycles.

FULLY GUARANTEED. ... _....... $29.95

PORTABLE F M TRANSMITTER

(SONOBUOY)

Operates on standard 67%4v Minimadc and 1}4v Flashlight

cells. Frequency 72 mc (easily doubled to 144 mc). Com-
lete with 5 tubes and diagram. (Less batteries.)

EXCEPTIONAL BUY at................. -°$12.95

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
All merchandise guaranteed. Mail orders promptly filled.
All prices F.O.B. New York City. Send money order or check.
Shipping charges sent C.O.D. Minimum order $5.00.

DYNAMOTORS
(Ideal for Mobile)
Input: 6 or 12 volts.

Qutput: 500 VDC at 160 ma.
Voltage Regulated and Filtered.
PE-103 (slightly used)..... $5.95

Input: 24-28 volts. Output: 150
VDC at 260 ma. 150 VDC at 10
ma. 14.5 VDC at 5 amp.

Voltage Regulated and Filtered
DA-3a (slightly used)....$4.95

RCA-158 OSCILLOSCOPE*

Brand New—110v 60 cyc. 5 inch
tube. Complete ready to oper-
ate. Regular price much higher.
Limited Quantity ....... $99.50

TUBES (Brand New)
Army-Navy Inspected

1B24...% 495 311... ..
1... 225 371B... 5.95

SCR-522 100-156 MC.
RECEIVER AND TRANSMITTER

Licensed for Railway and Taxicab Use

The ideal all-purpose transmitter-receiver for work

in the 100-156 mc. spectrum. Four channel push- [
button operation, crystalcontrolled, AM, phone,

mobile or fixed station service. Ideal for amateur,
aircraft, marine, railroad, taxicabs, police and ex-
perimental. Amplitude modulated—High trans-
mitter output. Receiver has 10 tubes and trans-

mitter has 7 tubes including two 832's. 60 cycle

operation. Complete conversion instructions and

schematic furnished with each unit. Tube-comple-

ment 2—B832; 3—I12A6; 1—6G6; 2—6557; 1—

(1:‘2%5G’(11‘;31—I%§%87: (l:——90(1)2; 3—9003; 1—12AH7
and 3— . Complete

With tUDEEL e s 46 -t i Eepiiaty.. sl 4.95

BC-348 RECEIVER
Built for continuous duty, this band switching, six band
receiver with a freq. range of 200 to 500 kc. and complete
1500 kc. to 18,000 kc. Has automatic noise compensator
—constant sensitivity on all bands—output at 300 or
4000 ohms—xtal filter AVC-MVC-BFO; Smooth vernier
tuning; 90 turns of tuning for each band. Complete with
bullt-tx_n dynaanot(;:' for 28v VI%C‘dS t;xulres. Conversion in-
structions and schematics. Wonder
T e S $49.5°

Conversion kit for 110v-60 cyce. 6peration. complete $7.50

TRANSFORMERS—115 V 60 CYC.
HI-VOLTAGE INSULATION
1600v at 4ma; 700v at 150ma; 6.3v at 8A.. .$8.50

3710v at 4ma; 2x2.5v at 3A. . .95
2500v at 10ma. ............ .. 6.50
2150V at 1OMIA. < - skt a & meimion e s .. 6.50
1750v at 4ma; 63vat3A.. ... ... .... ... 1.95
1540v at 4ma; 340-0-340 at 240ma...... ... . 1.50
550-0-550v at 150ma; 5v at 3A; 2x6.3 at 3

AN Db b5 B 4 fab o By s 5t A Lol - 3o T.95
500-0-500v at 100ma; S5vctat3A........... 4.95
4420-442vat 1000ma.............. ... 9.95
425-0-425v at 150ma; 6.3v at 7.5A;6.3v at 3A;

SV: ALISA . - uide 3 2 § o & IR i e g B E AL 5.95
400-0-400v at 200ma; Svat3A............. 4.95
350-0-350v at 150ma; 6.3v at 6A; 5v at 3A;

78vat 1A .. s 4.95

350-0-350v at 35ma-XLNT for VOLT-DBLR 1.49
300-0-300v at 65ma; 2X 5v at 2A; 6.3v at
2%6A; 6.3v at TAY eulonh ans Wbl paaad s du's 3.49
325-0-325v at 120ma; 10v at 5A; 6.3vat 7A.. 3.49
350-0-350v at 85ma; 2X 5v at 2A; 6.3v at .6A;

6. 3vAat B.70AT . T e easle M Tl ol o 7.50
250-0-250v at 100ma; 2X 6.3 at 4A; 6.3vat 5A;

613V at) VAke't s 4wy 5P 6l B ol - xihd ol W2 4.95
205v-at 2A5|0V/ at! SAY: e ae g as s - o s e 2.95
205V, ALHLOAL [0« oLkl sihelere! cTopersroreontt o AbAIE o 3.25
Svaat 115AT e amme a dore oo (5 "ACT0TO00 6050 500 9.95
S e TY R MO, S0 o 85" 4560 96 5. 17.50
T TR T R A e, 3.25
6.3vat) L Al sxs s iy RN e g R 1.95
6.3v at 21.5A; 6.3v at 2A; 2.5vat 2A,...... 6.95
1600v @ 2 ma; 2.5v @ 1.75A; 63 @ .6A...... 9.95

FILTER CHOKES
HI-VOLTAGE INSULATION

4 Hy at 250ma...$1.98 12 Hy at 300ma.. .
10 Hy at 250ma... 2.49 15 Hy at 100ma.... 2.95
10 Hy at 400ma... 4.95 15 Hy at 125ma.... 3.25
12 Hy at 100ma..: 2.95 30 Hy at 70ma.... 1.95
4 Hy at 600ma... 5.95 .1 Hyat 5 Amps 6.95
10 Hy at 200ma... 1.98 15 Hy at 75ma.... 1.49
200 Hy at 12ma... 1.39 10/20 Hy at. 85ma.. 1.95

BLOWER

Hi-air blast, designed for transmitting tube service.
Motor operates on 100-125v 60 cycle at 7000
RPM. Noise free with self contained chokes and
filters. Enclosed in satin finish, aluminum cabinet.
Measures 4 high x 23{x3%4 . Many uses.

Super buy at

ATTENTION!

INDUSTRIALS—LABS—
SCHOOLS—AMATEURS

Let us quote on components
and equipment that you re-
quire. We have too many items

RADIO HAM SHACK Inc.

NEW YORK 7, N, Y.

to be listed on this page. Place
your name-on our mailing iist
now for new catalog.

63 DEY STREET J
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Increase your radio sales by bringing home-like
reception to any AM, FM and TV set in your
. eliminating all interference and -

showroom . .
bothersome noises.
HERE'S HOW:

display floor.

From the amplifier a radiating wire is placed
inconspicuously around the display space.
direct wire connection to radio sets required.
One system serves any number of floor models.
Dual wave traps in the video-type AM-FM

amplifier bring in all
stations at an average
tone-level. 30-40 DB
gain on FM; 40-60 DB
gain on AM. Effective
for any radio depart-
ment layout.

Wirite for illustrated circular.

R MUST for NOISE-FREE
STORE DEMONSTRATION . ..

SIGNAL BOOSTER
CARRIES AM, FM and TV ANTENNAS ALL ON THE SAME

The Puratone Signal Booster
System is easily installed on the roof of your
building. A shielded coaxial cable runs directly
from the mast to the concealed amplifier on the °

MAST

= |

No

*Reg. U. S.
Pat. Office

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES

SPEAKER REPAIR PRICE LIST

2-3%.4" $1.20 10" $2.20
57 1.30 12" 2.40
67-4"x6" 1.40 15" 3.30
7 1.70 5'x7" 190
8"-6"x9" 2.00

Above prices do not include replacement ?f
field coil.

Write for FREE Parts Buying Guide

SENSATIONAL NEWS! rwo weex eLivear:

SPEAKER REPAIR SERVICE

We repair and recondition any type or kind of
speaker at the lowest price. All work done by
factory trained experts—all work GUARAN-
TEED.

A=SAR=ST

U. §. RADIO SUPPLY

5116 HARPER AVENUE
CHICAGO 15, ILLINOIS
DEPT. NE ¢

39001-76 31—.003 ufd., 600 v. cond.

W-135353 32—Interlock sw.
39294-8 34—150 ohm, Y; w. res.
39015-26 35—1200 ohm, 1 w. res.
W-137367 36—47 ohm, 1. w. res.
39001-80 37—.02 ufd., 600 v. cond.
39294-21 38-—22,000 ohm, Y5 w. res.
GAROD MODEL 5AP1-Y A
Part No. Code and Description
1.410 1—Loop assembly
2.200 2—2-gang var. cond.
1.259 3—First if. trang.
1.259 4—Second i.f. trans.

8.201-2 3—Vol. control & sw.
30.301 6—4"PM speaker & output
trans.

5.400-8 7——40/40/20 ufd. elec. cond:
1.402-2 8—0sc. coil

11.207 9—D.p.d.t. sw.

36.104 10—Phono pickup

36.108 11—Phono motor and turntable

~B0-

Spot Radio News
(Continued from page 18)

that the refusal of Mr. Petrillo to
permit the duplication of musical pro-
grams on FM will serve as a serious
delay in the development of a broad-
cast art which the FCC has termed the
‘finest’.” He added: ‘“We feel that
the issue at stake is far greater than
the mere pitting of independent FM
stations against those with a network
or AM affiliation. It is a question of
depriving the public of a service. Just
as it js the listener’s right and privi-
lege to tune in Kate Smith, Bing
Crosby, Jack Benny, the NBC sym-
phony and other programs on AM, it
should be his right to enjoy them on
FM.”

HAMS WHO LISTENED IN on the
record flight of B-29’s non-stop from
Tokyo to Washington late in the sum-
mer as part of the Air Force Day
celebration may be surprised to know
that AAF hailed one aspect of the
flight as a brand-new radio develop-
ment.  “Thoughout the forty-hour
flight from Japan to the United
States,” said an AAF news release
after the big jump, “the Army Air
Forces was in continuous communica-
tion with the planes. The transmis-
sions, first long-range, continuous, air-
to-ground exchange of radio messages
ever accomplished, were made possible

'by development of a technique, famil-

iar to many amateur radio operators,
which permits constant radio contact
from Washington with aircraft flying
in any part of the world.”’ The tech-
nique, to many a ham, is familiar
indeed, employing as it does an an-
tenna which can be rotated to point
in the direction of the plane and “fol-
low” it in flight. Long before AAF
began using it in plane-to-ground
communications, this rotary beam
parasitic array was in use on a point-
to-point basis. AAF adds that the
technique has obvious wartime values,
especially since it requires no special
equipment in planes. Standard AAF
liaison sets in all aircraft can receive
the transmissions sent by a one- and
two-kw. set in Washington which ex-
ploits the directional assistance offered
by the rotary beam. A supersensitive
receiving antenna of the rotary beam
principle, in Washington, picks up

RADIO NEWS
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MON EY BACK GU ARANTEE We believe units offered for sale by muil order should be sold

only on a “Money-Back-If-Not-Satisfied” basis. We carefully check the design calibration and value of all
items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or refund. You,
the customer, are the sole iudge as to value of the item or items you have purchased.

The New Model 60-T TUBE and SET TESTER

A COMPLETE TUBE TESTER

A COMPLETE MULTI-METER

Tests all tubes i

loctals such as the 12AT6, 12AU6, 35W4, 5085, 11723,
elc. « Tests by the well-established emission method
for tube quality, directly read on the scale of the meter
« Tests shorts and leakages up to 3 Megohms in all
tubes « Tests leakages and shorts of any one element!
ogainst all elements in all tubes » Tests both plates in
rectifiers ¢ Tests individual sections such as diades,
triodes, pentodaes, etc., in multi-purpose tubes.

the new post miniature @® 6 D.C. Valtage Rangesn:

0t 7.5/15/75/150/750/1,500 Volts
6 A.C. Voltage Ranges:

01to 15/30/150/300/1,500/3,000 Valts
4 D.C. Current Ranges:

0to 1.5/15/150 Ma. 0 to 1.5 Amps.
Low Resistance Ranges:

0 to 2,000 Ohms (15t divisian is 1/10th ot
an ohm.)

0 to 20,000/200,000 Ohms

covered cabinet. Comes complete with test @ High Resistance Range: 0 40 20 Megohms

leads, tube charts and detailed operating . gt Y |
NET PRICE ins'rué'ions. ® 3 Decibel Ranges: —10 to 438, +10t0

$ Model 60-T operates on 90-120 Volts 60 @ 2 Meadium Resistance Ranges:
85Cyc|es A.C. Housed in sloping leatheratte

438, +30 to +58 DB.

EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN A BEAUTIFUL HAND-RUBBED OAK CABINET. COMPLETE WITH PORT-
ABLE COVER MAKING IT SUITABLE FOR EITHER BENCH OR OUTSIDE USE. ONLY $2.75 ADDITIONAL. SPECIFY MODEL 60-C

The New Model 650-A A.C. Operated

SIGNAL GENERATOR

* Operates on 110-120
Volts 50 to 68 Cycles
A.C.

R.F. Frequencies from 100 Ke.
to 35 Mc. on Fundamentals in
5 bands by front panel switch
manipulation. One additional
band provides Harmonics from
3010 105 Mc.
« Audio Modulating Frequency—
400 Cycles Pure Sine Wave.

i Distortion less than 2%.

{ Attenuation: Features a newly
designed 3-step lodder type of
attenvator {T pad). The first

} step provides lowest outpuf
and can be multiplied by 10
and by 100 by turning the

1 multiplier switch,
o Hartley Excited Oscillator Electron coupled ta a Buffer Amplifier, Frequency
stability is assured by modulating the amplifier stage.

Complete with coaxial cable; test leads and imtruclions,$3 95
NET

Heavy gauge grey crystalline cabinet with beautiful two-
tone etched front panel, Size 94" x 10” x 6.7

The New Model CA-11 SIGNAL TRACER

SIMPLE TO OPERATE . . .
BECAUSE SIGNAL INTENSITY
READINGS ARE INDICATED
DIRECTLY ON THE METER!

% SIMPLE TO OPERATE —
only 1 connecting cable—
NO TUNING CONTROLS.

% HIGHLY SENSITIVE — uses
an improved Yacuum Tube
Yaltmeter circuit.

% Tube and resistor-capacity
network are built into the
Detector Probe.

% COMPLETELY PORTABLE
—weighs 5 |bs. and meas-
ures 5"x6"x7".

% Comparative Signal Inten-
sity readings are indicated

directly on the meter as the Detector Probe is moved to follow the

Signal from Antenna to Speaker.

% Provision is made for insertion of phones.
THE MODEL CA-11 COMES HOUSED IN A BEAUTIFUL

HAND-RUBBED WOODEN CABINET. COMPLETE WITH
PROBE, TEST LEADS AND INSTRUCTIONS.

The New Model 670 SUPER METER

A Combination
VOLT-OHM-MILLIAMMETER pius
CAPACITY REACTANCE,
INDUCTANCE and
DECIBEL MEASUREMENTS

D.C. VOLTS: 0 10 7.5/15/75/150/
750/1500/7500. A.C. VOLTS: O to
15/30/150/300/1500/3000
Volts. OUTPUT VOLTS: 0 to 15/30/
150/300/1500/3000. D.C. CUR-
RENT: O to 1.5/15/150 Ma.; 0 to
1.5 Amps. RESISTANCE: 0 to 500/
100,000 ohms, 0 to 10 Megohms.
CAPACITY: .001 to .2 Mfd, .1t0 4
Mfd. {Quality test for electrolytics).
REACTANCE: 700 to 27,000 Ohms;
13,000 Ohms to 3 Megohms.

INDUCTANCE: 1.75 to 70 Henries; 35 to 8.000 Henries.
DECIBELS: —10 to 418, 410 to 38, 430 to 4-58.

THE MODEL 670 COMES HOUSED IN A RUGGED, s 40
CRACKLE-FINISHED STEEL CABINET COMPLETE WITH
TEST LEADS AND OPERATING INSTRUCTIONS. SIZE NET

5% " x7%" x3°.

The New Model 450 TUBE TESTER

Speedy operation—assured
by the newly designed ro-
tary selector switch which
replaces the usual snap, tog-
gle, or lever actlon switches.

SPECIFICATIONS

o Tests all tubes up to 117 volts.
o Tests shorts and leakages up
to 3 Megohms in all tubes.
o Tests both plates in rectifiers.
e New type line voltage ad-
juster. e Tests individual sections
such as diodes, triodes, pen-
todes, etc, in multi-purpose
tubes ¢ Noise Test detects mi-
crophonic tubes or noise due to
faulty elements and loose internal connections.  Uses a 42" square
rugged meter. © Works on 90 to 125 volts 60 cycles A.C.

EXTRA SERVICE—May be used as an exiremely sensitive s j 50
condenser Leakage Checker. A relaxation type oscillator
‘NEY

incorporated in this model wili detect leakages even when
ihe frequency is one per minute.

GENERAL ELECTRONIC DISTRIBUTING €O.>"5ich's i35 v
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signals transmitted by the aircraft.
Signal Corps engineers, who have
worked with AAF in developing the
antenna for defense purposes, state

that the lessened amount of space re-

quired for locating the antenna, the
ease and speed with which it may be
erected, and the push-button rotation
characteristics, also offer new com-
munication possibilities in-fast-moving
military ground operations.

THE BIGGEST “Men Wanted” sign
in the country today, according to Dr.
Lawrence R, Hafstad, director of the
applied physics laboratory of the Johns
Hopkins University, is hung up in
front of Jlaboratories working on
guided missiles. Radio experts are
among those needed on the “wanted”
list, he emphasized. He speaks not
only as the head of the Johns Hopkins
research work but also (although un-
officially) for the Joint Research and
Development Board. But before you
rush to the nearest lab for a job, you
might consider a couple of additional
remarks made by the good doctor.
“How can a man qualify as being good
for such work ?” the doctor asks. “Only
by past achievement or on the recom-
mendation of a person with a record
of past achievement.” Experience is
the prime prerequisite, in other words.
As for what kind of experience, per-
haps Dr. Hafstad’s record will give an
idea. He became the director of re-
search at the Johns Hopkins labora-
tory .in 1946 and had important roles

in the development of the proximity
fuze; the supersonic ram-jet engine,
and a propulsion unit for a Navy
guided missile.

SECOND HIGH NURDLE that Dr.
Hafstad puts in the way ot prospective
guided missile radio employes is the
extreme difficulty of the radio prob-
lems involved. “Numerous major prob-
lems must be solved in the completely
new field of supersonic aerodynamics,
propulsion - -and launching, before
guided missiles will become opera-
tional weapons,” he says. “But all
these problems are only incidental
nuisances compared to the problem of
guidance. In propulsion and launch-
ing, we are providing the mechanical
muscles for our weapon—the guidance
system is our attempt to provide mech-
anical brains.” He adds that although
“we have had radio-controlled air-
planes for years, even decades, yet
they have never been permitted to
wander more than a few miles from
a control airplane. This is .a simple
problem compared to that of guided
missiles.” Yet the problem must be
solved, and radio is the way to soive
it. e

AFTER A SLIGHT DECLINE dur-
ing the late summer, radio production
started on another upswing toward
establishing what will probably be a
new all-time annual record. Plant
vacations were responsible to.a great
extent for decreased production in

July. All types produced, according
to reports by Radio Manufacturers As-
sociation members, totaled 1,155,456
for the month, off from the June total
of 1,213,142. But the trend upward be-
gan during the closing weeks of July
and shows every sign of continuing.
In the work week ending August 1, a
total of 357,240 receivers were turned
out, as compared with weekly totals
during the immediately preceding per-
iods of 269,530, 187,723, 138,030, and
202,933. Even television reéeivers, were
off in July, dropping to 10,007- units
from the record -11,484 sets produced
in June. The July total was, however,
well above any other preceding month
this year. Total -radio set production
by RMA member companies for the
first seven months was 9,766,100.

RMA IS OPPOSING recent develop-
ments in the foreign field restricting
importation of radios. Nine countries,
headed by Mexico, Argentina, and
Chile, have restricted American set
imports. U. S. dollar shortage south
of the border is blamed: RMA believes
that bootlegging of radio sets across
the border will be the result of the
Mexican ban. Other evils will include
no saving in dollar exchange, higher
radio costs to the Latin American
public, loss of revenue to foreign coun-
tries, and general commercial confu-
sion. James E. Burke, chairman of
the RMA export committee, is leading
the fight to lift the bans.

..

“THE NEW
?HE.ATH 5" 0SCILLOSCOPE

Complete kit to build a beautiful 5” scope,
cabinet, chassis and panel
lettered. Every part supplied, including tubes
with 5BP1, cased power transformer, oil con-
denser. Frequency compensated amplifier, 15 to 2
30M cy. sweep, all controls, blueprint and in- §
structions. This kit makes an ex--
cellent training course. Complete.

unched, formed und

$39.50 |

2 A brand new Navy commu-
nications type receiver with
% BROADCAST BAND. Covers
g 200 KC to 9.1 MC continuous,
g has two RF stages, electric
motor band switching, com-
plete with calibrated dial, 6
tubes, control head, remote
control box, 24 volt dyna-
motor, and circuit diagram.

$0Q50

\

| BC 438 BRAND NEW
FREQUENCY METER ARMY AIR FORCE
L 3 A beavutifully constructed
‘ : f ter, built by SASTR
OIL FILLED CONDENSERS (oot S STROGRAPH
5 tube, OPER D, Th b
CAP WVDC  PRICE §§ cAp WVDC.  PRICE covers 1195 10 215 MC, £ ynit ‘makes the
5 400 $ 39 ‘°£"“ ‘°"“’p|§'e w":‘ finest tool and
t .- st r tal, AT
Q U 1000 49 c:Iitla:ratiso:“ cﬁort, c?ilrscgif :g::: k;;'fyv;'o‘ie‘;
5-5 400 79 diogram, in used condi- A
2 1000 $ 69 2 construction , 14x
4 400 49 . B tion.. The excellently fil- 11x10” high, with
2 4 1000 90 tered 110V AC power g coveregd 'co'm-
5 600 .59 1000 i supply alone worth our £ Larfments in the
8 600 1.00 8 1.00 price of..... $] 4 50 bottom for repair
2 8-8 ]OOO 1.95 Q parts, leather
2.5:2.5-5 600 1.50 25 1500 '49 0 !'mfndlea stee) ia i
. o , hi id. A
555 600 195 .2 Ly OIL FILLED BATHTUB CONDENSERS § on cose fo racic momeonhoniso cxcellent
8-8-8-8 600 3.95 i : Q 79 jector, camera, shell case, fishing kit, picnic
) 1 3000 1.20 & 200 Voltin.5,.1, dval .5 MFD..... 20 for. $1 it, etc. The astrograph itself, (which cost
5.5 600 1.00 . 20U 4 Teb el 1 e the 'go\'rern_m'ent 513’5.00) ?ukesgn exc?”en'
-1 A ol contac rinter, an -
1 1000 29 §i.25 3000 1.30 22550\, NAED b et b 15 for $1 3 dation far enlarger, strip map. holdar sre.
25 1000 39 5$-05 7500 2.50 § 400 voir, .1 dual .1, triple .1, .25 The case alone worth twice the $
dual .25, .5, 1 10 for $1 § 9ive-away priceaf. . 93.95
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455 KC slug tuned 1.F.’s square can. .33¢, 3 for §1.00
4.gang 147 MMF silver plated variable con-
densers, long shaft, abuy at. .. .............51.00
Ceramic variable condensers, 50 MMF.
Screw driver adj.. ..............Special § ter $1.00
Choke, 20 henry 50 MA, cased. .. ... ..........31.00

BC223 TRANSMITTER

One of the mos desirable military transmitters, 4
crystal-controlled frequencies and master oscillator,

Choke, 10 henry, 200 MA, cased . .. ............3150
Meters for Osc., Ant., and total current. Uses 46 HS30 miniature type headphones, similar to
b hearing aids with band and cord.............$1.00
speech amplifier, 2.46 modulators, 801 each as 12 MF'Dl 150V Mallory electrolytics, extra A
. . : SPECIAN g we e o s e et E St o D) (ORI
oscillator and power amplifier. Practically no con- .01-%00V paper tubular condensers. ... ...20 lor $1.00
version necessary, plug in crystal, mike and connect .05-600V paper tubular condensers. ... .. .15 for §1.00

interphone control box, BC606, contains
potentiometer, pilot lite, switch, etc.. .. 2 for $1.00
Tuning Unit, BC-746 contains receiver ant.
coil, tuning condenser, and crystal,
transmitter crystal, slug tunedtank coil
sockets, etc. Idea! foundation for

power supply and it's ready to operate. Brand new

with tuning units to cover 2000
K.C. to 5250 K.C. (less tubes) .. $] 2.95

Walkie-Tatkie or small amateur rig. ........ §1.00
Circuit Breakers, G. E., 50 Amp. 220V 2 pole
in original carton. .. .. $2.95

Lip Microphanes in original sealed cartons ... $1.00

BC 454 AND BC 455B RECEIVER § Mine Detctors SCR 623 in-excelienised 1, o

WALKIE TALKIE CONIION. - .o oeen s
Six-Tube Western Electric BCG306AIAr|E.tIenna Turlu'ntg hUnits.lsr(\;Ifg. by
. . enera ectric. atches watt
Supplied with antenna. The superheterodyne, 3 gang transmitter to antenna. Brand new.......... $3.95

condenser, R.F. stage, two
I.F. stages, tunes 6:9.1 MC.
Offered brond new in

U:H.F. Loctal Sockets, Mica filled cinch. .. 10 fer $1.00

latest t ing 28-52 MC,
atest type covering Thermocouple for R. F. Ammeters, New. 3 for $1.00

includes crystal calibrator, original carton for the price Te't?:hni(.:al Manual on BC31dZ and 8334 ‘
g others ask for war-weary eceivers, instructions and circuit dia-
range 15 miles. Only 130 aie., nithi| six. new. Tubest L I N R P O SRR |
avoilable at 3.125K7, 1-125R7, 1.12A6, g Te%hnncal_tlzﬂanual on BC375 and BCl91 5
. & 1-12K8. . ransmitters ... ... oo eaes
this low price. $19°50 Our price, BC 455 $4.95 _ 4.3 MC. IF Transformers, double slug
BC 454 (tunes 3-6 MC) as above ........... $4.95 tuned.. ..l 256, Bler $1.00
Rack FT 277A holds both above ............. $1.00 P°§4:cr T;ggeforage;ﬂ;as‘gdavlzagvzﬁgsxy-sv;\-i
*x X KITS *x - X Dyngmetor DM32A for above, new ... Phap Bt LIA, 6.3V at 6 A, Extra Special . ..... .89

& Power Transformer RCA cased pri 100V 60
cy. Sec. 640V CT at 105 MA, 5V at 3 A,
25V at 5A, 6.3vat 4 Aor 12V at 1A

Kio te cramic vrishe s immers, 12 o § BC 306 ANTENNA R e T i
Kit of assorted mica and silver mica con- TUNING UNIT Hammerlund Super-Pro, cased, supplies

densers, all marked. . ., .. .. ....25 lor $1.00 455;,;& 1550 MA, g%)v bigssv 11 ”\A'lgmi

it of ted ic condensers. .. ... 20 for $1.00 i at 7.5A, 5V at 3A, an at 2A. |dea
:?: 0' :stsorﬁem::;as"‘l ncosr;‘anss Groo ohms s on fHieyGonsral Etec'f'c for PA systems and quality amplifiers. ... $4.95

I(:Zogl‘ﬁr:)h‘:ns 1s long ' 10 ot $1.95 150 Watt BC 375 transmit- Po(\;uer Tlra?slormeré 110v 62 g{]bvpn(.

e g g b P ter tch it + t eneral Trans. Corp., cased, a

Kit of tube sockets, miniature, loctal, octal. 20 for $1.00 :r:'e:n':.a ngc:alleontm;:r ’:J':Z 25MA,6:3Vat 3.25A, 5Vat 2A............ $1.49
Kit of power rheostats, 25 and 50 watt. ... 6 for $2.95 Wil ey WoEEgRTAR Bups Ammeter 0-6,amps 27 g mig.. .. ......e 1.00
Experimenter'sl Kit, a 'paradise of con- plied brand new Simpson Meter 215 0-3V0C. ... ... ... ... 1.95

densers, coils, transformers, resistogs, BEEFS 1 7 Tun: its f 8

etc., all useful parts. .5 full pounds for. . ... .$1.00 in original <°f'°“$3°95 Bcsloz.gcmﬁgﬁggngosumﬁ ‘:?;nssmri?& t%
Resistor Kit 14 -1-2 Watt, all excellent sizes, antenna made by Hallicrafters. Has 0-15

color coded. . .. ...... ... ........ 100 for $1.95 RF Ammeter. Brand new..................$14.85
Kit of Microswitches. ~ .. ... 3ter 5100 RG-8/U FLEXIBLE =
Kit of bypass condensers, .01 to .25 MFD, COAXIAL CABLE :

200 o 600 volts, all-marked. .. .......15 for §1.00 RG-8/U is the ideal cable for . p BC-605 INTERPHONE
Kit of vitreous resistors, 5 and 10 Watt. . 15 for §1.00 feeding receiving and trans- AMPLIF 1ER

The famous tank interphone,
thousands bought for intercom-
municating systems, call systems,

Kit of Selenium Rectifiers. .............. 4 tor $1.00 0 mitting antennge for all fre-
to 250 mc,
Kit of transmitter crystals, assorted be ”[q SRR D plerandiech

to 3,00
tween 2000 and 6000 KC in holders. ... 4 tor $1.00 52\::?: :4’5 P?ic:is o?l::: t::g

Kit of R.F. Chokes, excellent assortment_ . 10 for $1.00 RER WAA wholesale. This is the etc, Uses two 1619 tubes (2.5V fil.
' 3 ¥ U FT. last big lot — order while 6L6’s) used, in excellent condition,
Kit of power, microp and p a Nob S g lowest price ever

coras, rubber covered, with plugs. 10 for $2:95 CRRILL o :é offered, with tubes...... $2.95
Kit of screw driver type Potentiometers. .. 10 for $1.00

Kit of Metal Tubular Bypass Condensers. . 20 for $1.00
Kit of Bathtub Bypass Condensers .1 M.F.D
tONINIVERIDEENE. B8 e o .

PUSH BUTTON TUNER

. 20 tor $1,00
Kit of Relays, excellent assortment. .. .... § for 52.50 z
Kit of. Rotary Switches, Mallory, Centralab, A ten pUSh button assembly, operating a
CLN O P R R LT L 4 gang silver plated variable ondenser.

Each shielded section has silver plated
APC type ceramic air trimmers. Drum dial
manual tuning. An cutstanding surplus

value at lowest prices 3
ever offered s $2. 50

6 or 12 VOLT DYNAMOTOR

Brand new. Operates from. S| o
either 6 or 12 Volts. Supplies i : :]
500 Volts at 160 MA, s

in original carton. . 5.95

. % oz -
Dynamotors, Western Electric, 12V input, /‘// Sy Free T 30 throat
220V at 80 MA output in original carton. . ... $1.95 y O¥ &/, microphone with
Dynamotors, Western Electric, 24V input, - 7 - .’///’ each order of over
220V at 80 MA output in original carton.. ... $1.50 WE WILL SHIP C.0.D. AL V2, $10.00
77 7.

Dynamotors, BD-77, 12V inp
o 350 MA output...........

—te HEATH COMIDPANY

ot

ut, 1000V at NO ORDERS UNDER $2.00 ,

$1.95

YA GGG LI IS TGN )
_ Y ¢ ) '

%
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TELEVISION Values!

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 picture
tube, right through to the antenna. The kit con-
tains the high voitage picture tube transformer
(for five or seven inch tube), 2X2 filament trans-
former, low voltage.transformer for the receiver,
cathode r: filament transformer, filter choke,
6.3 filamen{ transformer for the 16 six volt tubes
along with the five volt transformer for the 5Ud.
The two high voltage filter condensers, blocking
oscillator, transformer all R.F,’s sound and video
I.F.'s peaking® coils, discriminator transformer.
Rectine, 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 I8 schematic diagram. The instructions
include television theory, circuit functions, ex-
plain scanning, give ,preliminary voltage meas.
urements, parts layout and final adjustment of
the television rcceiver which facilitates easy align-
ment without the use of elaborate test equipment.
The only knowledge necessary to build this set
is the ability to read a simple schematic diagram,
Most radlo men will have many or all of the

minor parts not included in the
foundation kit ...>... .. .. ... ... $34w7
Remaining set of necessary tubes.......... $16.95

2 GREAT TRANSVISION KITS

Complete 12” Television Kit—Tops in Television—
picture size 75 sq. In.—Hi-quality reception on all
television channels—Large, clear, bright pioture
combined with Hi-fidelity FM sound reproduction
—22 tubes. 3 stages picture I.F.. 2 stages sound
1.F., stabilized synchronizing circuits to minimize
interference on picture. Overall chassis size 207
wlid'cls xd 18" dﬁen' fd Ids"drlaighl—(:un;nlete with spe-
clatly designed folde -pole antenna

and 60 ft, of Jead in wire.............. 5289'00
Deluxe model on above plus 50-216 me continuous
tuning Including FM band & i3 television channels
—R.IF(;. dst:go on a'lrl statloss t&.hFM 'slound—swltch
provided to cut off unused tubes when

used as FM receiver................. $359'50
Standard 7 Kit—thousands in use........ 159.50

$159.
DEALERS INQUIRE FOR TRADE DISCOUNT .

NEW TELEVISION COIL KIT 510

Build a 10” or 15" television receiver. ® Com-
plete kit of permeability tuned video IF, RF, and
Sound Coils for high quality television receiver
designs. Contains all necessary coils for 3 stages
4me. wide video, 2 stages sound, discriminator,
Peaking, oscillator, and RF. Complete instruc-
tions included. 95
Priced at Only..............c.cvvnuun.n o)

NIAGARA COMPONENTS

CONDENSERS

CF 45—. mftd—3500 volt DC.

CF 48—.05 mfd—2500 volt DC. -

CB (8—.25 mfd—4000 volt DC. 5 2

ER25AD—dual 25 mmf per sect. variahle

CORUEREON 5. aimts s o g = e B Es-Saas Pams 2.0
SOCKETS

11 prong isolant scope socket
Octal socket

TRANSFORMERS
TS.6—Scope transformer—2500 v. @ .4 a.,
2.5 v. .75 a., 6.3 v, 26 A tip e s 9.95
TS.5—Western Electric—D303184—hi. volt

9 ma lo, volt. 640 v. @32 ]

. @ 3 a., 2.5 v
blete television hi. & lo.
one compact oil fitted unit—will handle
any television tube...................... 12.95

TCH 2—Scope transformer 1750 v. @ 4 ma

and matching fil. trans. 6.3 v. @ .8 a.,

25 v. @ 1.75 a,, 2.5 w. 1.25 a..... 7.95
HF 16—Fiiter choke 10 hy 150 ma.... 1.95
L0 2—25 ma R.F. choke.................. .59

MISCELLANEOUS

Pots—all sizes less switch. ... . . $ 0.69
Pots—all sizes with switch. ... 109
Trimmer—single 3—30 uuf.. gaat 12l
val &50 wuf.......... .. .. .. 35

137 X 17" X 3" stee! chassis cadmium
PIAted ' 4g . ougor i o ol o o e B TS w R 1.95
High voltage wire—50 ft. roll.............. 1.00
Reaking! (€olll Z...smtan: 5o banbs sASE. - 5 b 45

Complete Line of
Television Components in Stock
Write for Free listing

NIAGARA RADIO SUPPLY CORP.

160 Greenwich St.
New York 6, N. Y,
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Manufacturers Literature

Readers are asked to write directly to the manufacturer for the liter-

ature. By mentioning RADIO

NEWS, th

e issue and page, and en-

closing the proper amoéunt, when indicated, delay will be prevented.

FREE POSTER

Olson Radio Warehouse, Inc. of
Akron, Ohio, is now offering radio
servicemen a 17” x 22" poster which
explains in* non-technical fashion the
reasons why an electrolytic condenser
shorts out.

The poster is designed to be used to
“educate” customers who know noth-
ing ‘about radio. Two comical rafs
(corroding agent) are used to illus-
trate the point.

Lithographed in color, the poster is
suitable for the store or repair shop.
Olson Radio Warehouse, Inc., 73 E.
Mill Street, Akron 8, Ohio, will for-
ward a copy of the poster free of
charge upon request.

ROTO-BEAM MANUAL

Gordon Specialties Co. of Chicago
has just issued a 32-page manual cov-
ering the installation of the “Roto-
Beam” rotator and “Synchro Anten-
A-Cator.”

Full details covering the mounting,
balancing} connection, examination,
impedance matching, coupling, and
tuning of the rotator are included in
the text.

The booklet sells for $1.00 and is
available from Gordon Specialties Co.,
542 South Dearborn Street, Chicago 5,
Illinois.

AUTOMATIC SYNCHRONIZER

The new Type SN, Model SF Auto-
matic Synchronizer, manufactured by
Burlington Instrument Company, is
fully described in a new 4-page bul-
letin just issued by the company.

Besides discussing the physical char-
acteristics of the unit, this bulletin
covers a description of the circuit, ap-
plication data, operation, installation
and maintenance, and special applica-
tions. The equipment is used to auto-
matically control circuit breaker clos-
ure of a.c. generators in parallel to
a common bus.

A copy of Bulletin SN-400 may be
secured by writing Burlington Instru-
ment Company, Burlington, Iowa.

MERCURY CONTACT RELAYS

A 12-page technical booklet covering
Type 275 and Type 276 relays is now
available from Western Electric Com-
pany of New York.

Designed for high speed switching
operations under adverse atmospheric
conditions, these new relays provide
repetitive precision within one per-
cent of its minimum operating current.

The new booklet gives operating
characteristics for both of these relays
which may be used in devices such as
computing machines, signaling devices,

wwwamericanradiohistorv com

servo-mechanisms, high speed keying
relays, sorting machines, tabulating
machines, relay amplifiers, and vi-
brator power supplies.

A copy of this booklet, “Mercury
Contact Relays,” may be secured from
Western Electric Company, 195 Broad-
way, New York 7, New York.

CERAMIC MATERIALS

Manufacturers of electronic and
electrical equipment should be inter-
ested in a new booklet just published
by General Ceramics and Steatite Cor-
poration of Keasbey, New Jersey.

This informative 32-page booklet
lists commonly-used dielectric cer-
amics, explains their manufacturing
processes, and lists the various prop-
erties of each specific type of ceramic
produced,

Complete engineering details. on
dielectric strength, volume resistivity,
surface resistivity, dielectric constant,
and flashover are given, along with
performance graphs under various
conditions.

General Ceramics and Steatite Cor-
poration, Keasbey, New Jersey, will
provide a copy of this booklet upon
request.

LAMINATIONS HANDBOOK

A new electrical laminations hand-
book and catalogue has just been is-
sued by Thomas & Skinner Steel Prod-
ucts Company of Indianapolis.

The booklet contains complete and
comprehensive information on the
company’s line of stock lamination
dies, plus valuable data on weights,
characteristics, and suggested applica-
tions of electrical steels. A section
is devoted to oriented steels and thin
steels with a table of data on core loss
for very thin steels.

Applications for this handbook must
be made on your company letterhead.
Send requests to Thomas & Skinner
Steel Products Company, 1166 East
23rd Street, Indianapolis, Indiana. Ask
for catalogue No. 47.

RELAY CATALOGUE

A new 12-page catalogue describing
the ‘“Phil-trol” line of relays has just
been issued by Phillips Control Cor-
poratjon of Chicago, manufacturers of
relays and other control units.

The catalogue fully illustrates and
describes these relays which are de-
signed for electronic and industrial
control, signal and traffic control, ra-
dio and communication.

Coil characteristics, contact assem-
blies, operating and release times, and
dimensional drawings of each relay
are included.

RADIO NEWS
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NOW AVAILABLE FOR IMMEDIATE SHIPMENT!

FOUNDATION KIT

HS-16 HEADSET -
® 8000 ohms Hi-impedance
® Noiss proof
® Most sensitive phone built
® May be used as a sound

powered intercom.

Light, durable, efficient. Mold-
ed neoprene earcups shaped to
compieteiy envelop entire ‘ear.
Adjustable steel headband ex-
ends or retracts. Especially
suited to hams, commercial
# operators, alrcraft pillots, re-
cording engineers and many
thers. Can be used with sim-
plte Xtal to make complete radio receiver.

Special. .. ......a.n ki ey M sl.as

Original Cost $25.00
6 foot extension cord..... T I PP I $0.49

GCombination
Offer

Both Items
5925

CARBON THROAT MICROPHONE

This microphone will work Into any 200 ohm im-
pedance input circuit. Has adjustabie strap to fit
any neck. In operation this microphons Is strapped
around the throat thereby tacilitating full freedom
ot both hands and head movement. ideaj for
ultra high trequency mobhife work for hams. Can aiso be
used as a hi-grade Carbon Mike by simply drilling three
holes In case. Sensitivity of this mike egqual to mikes cost-
ing $i0 and $i5. Supplied with strap, 10” cord and plug.
YOUr €ost......cccoeheeeecccenioacanns

NEW, STANDARD BRAND TUBES
TYPE PRICE PRICE | TYPE PRICE
. ...% 1.25 | B12H ...$ 6.90
Nowhdre except at Nlagara will you find such a bargain offered. At very low 1. 3 ':3 19" . naw l.e;
war surplus prices the vaiue of the individual pieces totai to more than $25.00— 10 11 | “ ;;
yet Niagara gives you more than $25.00 worth ‘of eguipment for less than 1. .78 1.7
$10.00. The kit consists of the tollowing pieces as pictured above: 1. -gg ;g
I—spare receiver as illustrated % la9 2.2
Y s & . value § 1.79 E 1.50 2.2
I—4” P.M. speal utput 3 -89 2.5
transformer .... value 15.00 af .89 3.0
1—4 prong Vibrator. 1.79 1. .59 . 75.0
7 oL i s — : £
. Storage Battery....value N 0 4 9
1—Cord with plug....... . 1.25 : i B2
Compiete total value.... rd| 1. 4.9
All ot the above complete with sohematic dlagram with breed- 15 };
cast conversion data at the Glant Bargain Price of....$9.98 p T
Complete Set of 6 Tubes, list vatue $§3.20— 3 .8
OUr SPecial PFiCe..c.....ccovseannres T .$5.95 RS S
.75 1.1s
a -78 -98
N €CR. [ : g
. PO YOU OWN, AN.SCR-5227 MASTER OSCILLATOR MI-19427-B & 3 23
This unit was built for R.C.A. Add a final— 11 89
becomes a complete transmitter with signal -9 -89
shifter. 2:20 mg—also FM—only a few cycles 5 5]
drift from cold start. Complete with regulated ‘o8 ‘99
power supply and heavy duty deluxe rack. Il. b .99
lustrated flyer piving complete description, . 75
technical summary and specifications available SE, o2 'g:
upon reduest. | 75 .98
COMPLETE (less tubes)..... $225.00 Hy1s 2
ﬁ Ly | s |
2.9 1.1%
D g.g 95
e 8 MINIATURE Sex 0 23 223
e | SSECMATUBE PULLER 3800 3 3
» 7 9
Niagara solves your miniature tube breakage . . -9 5.9
problem with this new sensational invention. b e 12
Tubes may now be easily extracted or placed x 2 0 7
into those hard-to-reach places, without the .79 | 211 . .2 b
fear of breakage or burning of hands. This -89 | 256 2020 7
new invention incorporates a heat resistant o) %g; -3 e
rubber cap with aluminum body and handy 1 ST . d 1.95
thumb-.operated plunger release. Be sure to o 304TH .95
get yours today. Money back guarantee. S =35 33;""- é;
Only 88¢ us .. B | a4 .9
T —— 6VEGT .99 | & .9
- (1 89 | 703 ° 9
155 | 7138 4.95 34
. .95 i
ANTENRA 138 383 33
LEAD IN BOWLS s st 1@ s:a3
. cee . 7.95
Made of genuine Pyrex—3" in diamcier; brass B 3 B80S ;g 3.00
rod 5%" long——complets with hardware and b 15 = 1 3.00
waterproof rubber gaskets . * !a9 | o9 _go :;.:s
Special—$1.49 1338787 33081k ::i: 3:33 |{cmea I 3si30
WESTINGHOUSE MN
OVERCURRENT RELAY
Adjl‘l:ﬂabla‘w i amp. Has au!‘f)m‘atizf: 10 v. METERS
A reset—glass encased—perfec or any 1
artoni anaication where. tuve damagy | [| M 4:0,100MA, Mote 300 Wesor 38308
must be avolded MM SOMA NX 35 Westinghouse 3%, 5
A Steal—$12.95 MM QoniA Weston Mod cﬁmtmﬁ':«i-}'; 5
M - - 1 K-McClintoc| ‘% 5
BAT HANDLE SWITCH MR R.F. amp—425AM-Weston 313" *3.95
Mfgd. by Cutler-Hammer—10 amp. SPDT with MZ v. AC-25 to 125 cy.—376M
neutral position—Perfect for rotary beam BYa” eiieiieiiie e
control—a positive steal at...........29¢ My K.Y. DC—Roller-Smith 3%2”....

Write for latest Bulletin IO RN,

RA RADIO SUPPLY CORP.

wich St. New York City 6, N. Y.

All prices F.O.B. New York City.
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RADIO BUILDERS and

EXPERIMENTERS!

'ALLIED
is Your Headquarters
for Radio Kits!

e S D GED G IR S e S GE) W A

ALLIED and the: Radio Builder

The typical ALLIED-Knight Kits presented
here are the result of over 20 years of experi-
ence in engineering efficient, easily-assembled
kits. Every kit is proved for circuit design,
good mechanical layout, and high quality
components. KNIGHT Kits are easiest to
assemble: complete instructions include both
pictorial and schematic diagrams; panels
are drilled, screenprinted and calibrated;
chassis is formed and all holes are punched
for you—no holes to drill; every last part
required is included. When you buy a
KNIGHT Kit, you get top design, top
quality and top value.

,ﬁ;& =
Low-Cost Knight “‘Ranger”
5-Tube Kit Complete with Cab-

inet, Loop Aritenna and Tubes

‘It’s here! The first ultra-modern 5-Tube
AC-DC Superhet kit at so low a price!
Here's what you get—full broadcast
band coverage (550-1600 Kec.); built-in
‘loop antenna; latest 5 PM dynamic
speaker; handsome walnut plastic
cabinet. Unbelievably easy to build; mo
special tools required. Sockets are
riveted in place on chassis base; just
assemble, wire and slip into cabinet.
Outstanding for power and tone quality.
Highest grade components only. Com-
plete with all parts, tubes and full
instructions. Nothing like it at the
price! Shpg. wt. 10 lbs. i
No. 83-275. Complete, only. ... .51495

High-Fidelity Kits for Radio Reception or Record Playing

TRF BROADCAST TUNER., An easy-to-build high-fidelity TRF
Tuner Kit. Features broad band reception for higher fidelity
than obtainable in standard superhet circuits. Linear diode
detection for quaiity demodulation; separate diode AVC
for constant signal. Cathode follower output circuit. “Magic
Eye” tuning. Vernier dial, 0-100, 5-1 ratio. Built-in power
supply. Complete with all quality parts, including 5 tubes
plus rectifier, punched chassis (10 x 6% x 3”) and panel,
matched coils and detailed 4-page instruction booklet. For
110-125 volt, 60 cycles AC. s

83-221. NET, only...ooovivnunnnnnnnsens 24025

1O-WATT Hi-FI AMPLIFIER. One of the finest high-fidelity
audio amplifiers ever designed for home construction—a
perfect companion for tuner above, or for use with crystal
phono pickup. Inverse feedback for wide response + 1.5 db
from 20 to 10,000 cps. Minimum distortion. High imped-
ance input; volume and tone controls; large output trans-
former matches any 6-8 ohm PM speaker. Complete with
all quality parts, including 4 tubes plus rectifier. punched
chassis (10 x 6}4 x 3"), and detailed 4-page instruction
booklet with large, clear Achematic and pictorial sz.l 7 5
L

diagrams. 83-222. NET, only......0000nne.

POPULAR 2-METER TRANSCEIVER. It’s easy to build this powerful,
compact 2-meter transceiver. Fine engineering brings unusually
high output efficiency. Supplies current for single button carbon
mike. Output transformer for any PM speaker or headphones.
Requires 250 v. at 75 ma., and 6.3 v. at .65 amp. for power. Kit
complete with all parts: punched and formed cadmium plated
chassis, 5 x 9 x 27, clearly marked 6 x 9” steel front panel with black
crackle finish, tubes, wire, solder, etc. Includes easy-to-follow
instructions. Requires Amateur license to transmit. Kit complete,
less mike, spéaker and power supply. $

83-220. NET, 0nly. e, 0e0viiunirnnnnecnnevecenonts ]8025

For Additional KNIGHT Kits, see ALLIED’S 164 Page FREE Cutalog!

ALLIED RADIQO CORP., Dept 1-L-7. I
833 W. Jackson Blvd., Chicago 7, IJi. |
O Send Kit' No. 83-275 ]
0O Send Kit No. 83-221 4
Send Kit No. 83-222 [ - I
Send Kit No. 83-220
R A D I o O Send FREE 164-Page ALLIED Catalog. :
o i 5 Name............ e dyigete sBET s B ¥ovd) v 7
Everytliing cn Radde :
, Address. .............. e M oo ola0 00 L bo o "
and Electronces Clty.van b sihl s Zone.....Swte.......... o
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A copy of catalogue No. 7 is avail-
able by writing to - Phillips Control
Corporation; 612 North Michigan Ave-
nue, Chicago 11,.Illinois.

NEWA BULLETINS
To help the wholesaler’'s salesman
help his customer and thereby step up
sales volume, the National Electrical
Wholesalers Association has an-
nounced that it will publish a series

. of printed bulletins entitled the “Ap-

pliance Sales Booster” and the “Sup-
ply Sales Booster.”

These new NEWA sales boosters
will cover a wide range of electrical
appliance and apparatus and supply
subjects from time payment selling to
lighting, store arrangement, product
demonstration, control equipment, etc.

National Electrical Wholesalers As-
sociation maintains headquarters at
500 Fifth Avenue, New York 18, New
York.

PHOTOELECTRIC CELLS

Selenium Corporation of America is
making available a new 12-page bro-
clture covering its line of self-generat-
ing photoelectric cells.

Included in the booklet are charac-
teristics, applications, and design fac-
tors. Standard specifications and illus-
trations of the various shapes and sizes
of photoelectric cells are also given.

A copy of the booklet is available
upon request to Selenium Corporation
of America, 2160 East Imperial High-

-way, El Segundo, California.
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BUILD YOUR OWN TELEVISION ond FM SETS

Acclaimed TOPS IN TELEVISION VALUE! Engineered for easy. rapld assembly, Completely
equipped. Nothing else to buy. )
12 TELEVISION KITS—STANDARD and DELUXE MODELS—Picture size 11% times larger
than with 10” tube. . . . A big 75 square inch picture!

Sharp, steady picture achiéved with advanced Transvision television circuit . . . Picture has re-
markable brightness even in lighted room (no darkening of room is required).

e NO TECHNICAL KNOWLEDGE REQUIRED FOR ASSEMBLY. Complete, easy-to-follow in-

struction sheets provide all the knowledge needed for assembling this high quality television receiver.
o SAVES YOU HUNDREDS OF DOLLARS—By assembling your own receiver with the Transvision Television

Kit you save several hundred dollars on the cost of a high quality set,
o IDEAL for HOME and COMMERCIAL installations.
12" TRANSVISION TELEVISION KIT . . . Standard Model . . . FEATURES: 128
picture tube . . . Picture size 1% times larger than with 10”7 tube . . . RF Unit de-
-signed for 13 channels: factory wired and pre-tuned for. 7 channels (no areas have been
assigned more than 7 channels; however if desired, up to 6 more channels may be added
at very nominal cost) . . . 4 me bandwidth for full picture definition . . . High fidelity
F.M. sound reproduction . . . picture size 75 square inches . . . 9000 volts second
anode potential for brightness and contrast . . . maximum plcture sensitivity, better
than 50 microvolts . . . 22 tubes and 12” picture tube, antenna, lead-in wire, ete.
Cabinet extra, if desired........... ySpe———— . I N =S LIST $289.00
12 TRANSVISION TELEVISION KIT . . . Deluxe Model with Superb Built-in F.M.
RADIO. Same characteristics as the Standard Model, plus the following ADDTIONAL
FEATURES:—50-216 me continuous tuning . . . Covers the entire F.M. band and all
13 television channels . . . Cut-off switch eliminates unused tubes when set is used
only as F.M. recefver........... Lxndomore cmpihE i) pampd smmed s - weie-e....LIST §359.50
7”7 TRANSVISION TELEVISION KIT . . . Standard Model . . . Lowest Priced . . .
Biggest Value in the Fleld. FEATURES: 18 tubes (ljncludlng 7” picture tube . . . New-

Iy designed sweep and synchronizing cireuit . . . 3000 volt second anode voltage . . .
3.5 megacycle bandwidth in_picture circuit . . . High signal sensitlvity—100 microvolts
for picture circuit . . . RF unit factory wired and pre-tuned for local stations . . .
Complete with front panel.................. s bags 21,9, 0 b 8 ol 2 L LIST $§169.00

e > 4 .

ALL TRANSVISION KITS ARE COMPLETE—Nothing more to buy!. .. All Trans-
vision Television Kits are COMPLETE with all tubes, including picture tube, wired and
pre-tuned BRF units and IF’s, high gain folded di-pole antenna with 60 ft. lead-in
cable, wire and solder.
TRANSVISION TELEVISION CABINETS . . . Beautlful, sturdily built cabinets with
handsome Tubbed wood finish. Fully ‘drilled.

LIST 394.95

12” Table Model Cabinet.........

127 Gonsole Cabinet with compartment for record chan LIST 74.50
707 ST BT ONNIOd 811 (R TAT €hmsslskni S g AN - 1 e 0 32.50 127 KIT (Console Model)
Transvision F:M.-1 . ., . 8-tube F.M. High Fidelity Rad ITs = -1
COMPLETE . . . Nothing else to buy. When wired this 1s a high quality F.M.

Radio which would retail for 2 to 3 times the cost. Complete instructions for easy,
rapid assembly. Makes an F.M. Receiver of the highest quality and fidelity. Easily
assembled, this F.M. Receiver covers the entire F.M. band from 87.5 to 108.5 megacycles.
NO PERCEPTIBLE FREQUENCY DRIFT from a cold start. Complete with wired
Transvision FMF-2 tuner front end and Transvision F.M. 107R IF amplifier, and 10"
PM speaker and a matched set of 8 tubes: (3—6AK5, 1-—6C4, 1—6VE, 1—5V3. 1—6ALS5,
1—6SN7) . . . All component parts are of the highest quality. Assembly is simple to
from our easy to follow instructions, For operation on 110 volts, 50-60 cycles AC.
Model FM-1 ........... o e - . rr iininee..LIST $64.95
Beautiful furniture-finish cabinet available at additional cost. Also, BASIC ESSENTIAL
PARTS of the Transvision 8-tube F.M. Radlo TReceiver available separately.
Transvision FMF-2 2-tube F.M. TUNER Front End ... A high fidelity 2-tube Tuner
Front End, completely wired, can be used with a wide band 2 or 3 stage IF_ amplifier
(10.7) mec such as the Transvision F.M. 107 or 107R to form & complete F.M. 'tuner.
FEATURES: Tuning range 87.5 to 108.5 megacycle . . . Input matches 300 ohm line
.. . NO PERCEPTIBLE FREQUENCY DRIFT from a cold start . . . Intermedlate
frequency to be used is 10.7 megacycles . . . Voltage’ requirements—6.3 volts at .45 amps,
100 volts at 10 milliamps . . . Positive mechanical drive—no backlash . . . Tube com-
plement—6AK5 mixer, 6C4 local oscillator (tubes not supplied with tuner) . . . Chas- -
sis size 4% "x4%" (mounting hole dimensions 318;¢" x 3184¢") ., . . Unit completely wired 77 KIT (Table Model)
and aligned at factory . . . permeability tuned . . . When used with our FM107 I.F.
Amplifler a 15 microvolt signal will give to within 3 DB of ahsolute quieting............
Model FMF-2 .. ..c..convnesecensreccasas S ..LIST (less tubes) $21.65 = T SRR
Transvision FMF-3 3-tube F.M. TUNER t End . . . Characteristics same as the 7
ahove, with the following differences: 3 tubes—616 RF Amplifier, 6AKS5 Mixer, 6C4 Local
Oscilator—Added RF stage; RF stage gain is & minimum . . . Image ratio is 500-1
minimum . . . Chassis size 1s 7%"“x4%%” (mounting hole dimension 3%"x6%4”) . . .
Voltage ‘requirements. 6.3 volts at 1.05 amps, 150 volts at 30 mils. NO PERCEPTIBLB
FREQUENCY DRIFT from a cold start. sModel FMF-3......LIST (less tuhes) $30.75
Transvision F.M. 107 (16,7 me¢) . . . F.M. 6-tube IF_AMPLIFIER KIT . . . A six
v tube high gain, bread b’hnd, infermediate frequency amplifier designed for- use with
Ra ™. either the Transvision FMF-3 or FMF-2 Tuner Front Ends. Also useful in other appli-
. cations where an amplifier of this type is required. For optimum performance three
.- 6AG5's used in the intermediate amplifier, two 0001‘s are used as limiters and a 8ALS
B as a demodulator. IF frequency is 10.7me. Bandwidth is 150KC. Chassis size is 13" x
s N . 21, wide, Mounting hole dimension 12 x 23%".
FMI07 FM IF Amplifier Kit Model F.M.107.. . ..coooniieeaens e e LIST (less tubes) $41.20
Transvision F.M.-107R (10.7 me¢) . . . F.M. 3-tube IF AMPLIFIER KIT , . . A three ®
tube broad band intermediate frequency amptifier for use with either the Transvision
FMFE-2 or FMF-3 Tuner Front Ends. Comprised of a ratio detector and 2 stages of LF.
Bandwidth 150 KC. A 6ALS5 Dual diode tube used as a ratio detector also provides
AVC voltage for a tuning indicator. - Unusually high gain is obtained by the use of 2
BAKS5's and in the two I.F. stages. Chassis size 234" x 8”. Mounting hole dimension
21" x 7%”. Model F.M, I07R.............. e LY ve....LIST (less tubes) $21.65
Transvision Television FOLDED Di-POLE ANTENNA . . . Especially designed for
broader antenns tuning and matched impedance to the 300 ohm transmission line. Range,
Complete with 60 ft. of 3000 ohm lead-in wire ., . . Mast and wall stand-
Metal mast with universal base mount . . . Alumlnl:-rrsPi-spole ele-

% L aewD- VR S e vk hmgl e a8 - o 2.0
~Transvisiol Antenna REFLECTOR KIT . . , Converts Folded Di-pole model
Antenna to Folded Di-pole with Reflector model, Provides maximum directional gain of®
the desired signal and eliminates undesirahle and interfering reflections...LIST $6.45
Transvision Television” PYCTURE BLOW-UP LENS . . . Brilliantly enlarges any 7" and
10” television picture to equivalent pieture of 127 television set at substantial savings.
This plastic lens gives 75 square inch picture in place of original 25 or 52 square inch
pictures of any 7° and 107 television sets . . . Provides high fidelity enlarged optical
image . . . % weight of glass lens, of similar magnification poweér . . . OPTICALLY
GROUND AND POLISHED TO HIGH ACCURACY . . . (Not a molded product) . . .

(
509 greater light transmission than equivalent glass lens. Price on application.
Lens adapter for mounting on_cabinet............ ol 6-0000a9a000 LIST 3.25
Transvision FEATHERWEIGHT SOLDERING 1RON . . . Fingertip control. High work-
ing output. Low current drain. A revolutionary 3 ounce featherweight soldering iron Folded Dipole Antenna
that delivers the working output of a big 200 watt iron with only & fraction of the

current drain. NOTE THESE NEW., REMARKARIE FEATURES: Weighs only 3 ounces
(without the cord) . . . Delivers working output of 200 watt iron at fraction of cur-
rent normally consumed hy heavier iroms . . . feats up ih 20 seconds . . .~Finger-tip
button control . .. Cool grip . . . Retains heat (with switch off) up to one minute

Y 3 Featherwelght permits long periods of soldering without fatigue . . . Economical—
. intermittent control feature prevents tip corrosion and necessity of frequent cleaning . . .
Featherweight Long, thin tip permits soldering in tight corners . . . Tips are interchangeahle to suit
SOLDERING IRON work at hand . . . For operation on 110V AC. 60 cycles. Complete with 8 volt trans- ;
FOTTNET . .cvosssoonssncsezscessn B N N e A ¥ 0 LIST $13.95 Reflector Kit .
Lectrovision 7EP4 77 Picture Tube . . . Gives hvﬂ.Ham. sharp contrast..LIST 23., [v]
All prices listed above are 5% additional west of the Mississippi. All prices are fair traded. See your logal distributor, or for further information write to:

TRANSVISION INC., Dept. R. N. 385 North Ave., New Rochelle, N. Y.
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l EEDS The house you have

9 ® known for 25 years
LABORATORY

POTENTIOMETER

Wire wound 100,000 ohm, 25
watt, 6 inch diameter; made

goo. g;sz:;:at?o:??. s ‘ '95

CERAMIC stand offs; base and head brass;
plated; 5" high. 17 dia. Oval base 3'x

134" Special 2Q¢; 10 for.............. $2.50
EBY metal binding posts 1%” head; List 90¢;

Your cost §¢; per dozeD................. .50
G.E. 200 amp RELAY, 24v coil............. .39
SIGMA 4 Ma, 2000 ohm, plug in relay...... .95
B%SS%AN 8 AG 1/100 amp instrument fuse;

BEFUOM. 5 mn e i - i e acs  BE N 5 A0

300 ohm twin lead indoor or outdoor cable;
per 100 ft, .

e; 100 ft... &
PL-259 Silver plated co-axial connector. ...,

B C 438
FREQUENCY
METER

110 V. AC operated.
Range 195 to 215 mega-
cycles; complete with
-tubes, erystal, calibra-
tion curves

and schemat- $9 95

ic; only.....

VARIABLE CONDENSERS

100 MMFD double bearings, silver plated.
Isolantite insulation; shaft extended at $2 50
each end for ganging 29¢; 10 for..... Q

25 MMFD balanced Stator 1 hole mtg.
Isolantite insulation, polished plates. 2 50
Swell for VHF 29¢; 10 for........... -

MICA CONDENSER

Aerovox type 1590-H-229 low Joss Bakelite
case. Cap. 0.4 MFD 600v eff. 18 amps at 95
3000 KC, 25 amps at 1000 KC. Very spectal 79C

OIL FILLED CONDENSERS
0.1 MFD 7500 v DC GE....... $1.50 | 10 MFD 600'v OC GE ..§ .98
20.1'MFD 7500 v DC GE. .. "2:00 | 7 MFD 330 v AG GE .. 125
i 98| 2 MFD 2000 v DC CD .. 175
J -... 98|16 MFD 400 v OC WE.. 98
2.1 MFD 600 vDC CD ... 25 | "2 MFD 2000 v OC Aer . 79
1 MFD 5000 v OC Solar ... ...$2.95

Radio Transmitter & Receiver APS 13
17 TUBES

Dlete with.
tubes 5-6J6;
9-6AGS;
2-2D21; 1-
VR -105;
Schematic
supplied
with each

unit.

$11.95

Ouneer Mike to Grid 25:1 low to high im-
DERANCEE S o . e o b NI A & bacis $ .35

IN21-B Crystal Diodes 35¢ each; 3 for....
Telescoping Antenna, 39 inch.............. .25

BEST BUYS OF THE MONTH

BC-1066A; U.H.F. 2 band receiver, hattery
operated, using 2—957’s and 1—I1DSGT.
Schematic included; mtd in wooden carry-
ing case. Easily converted to an F.B.
2-meter receiver. For the Drice of the G.R.
dials &) 10CKS. coswviaah sotosha bars « Aa% s $3.95

Crystal Mike. guaranteed perfect; combDlete
except for holder. An extraordinary value .69

832 TRANSMITTING TUBE, special....... 2.15

i not rated 25% with order, balance C.0.D. All
pfices F.0.B. our warehouse New York. No order
under $2.00. We shlp to any part of the globe.

LEED