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It was way back in 1945  crease their volume and profit.

/' thatRavtheon, the first tube Today, with the addition of television, the
manufacturer to recognize  Raytheon Bond is more important than ever.
the Service Dealers’ need for help in combating  And today, as always, if you can qualify for it,
public mistrust, provided that help through the your status as a Raytheon Bonded Electronic

Raytheon Bonded Electronic Technician Program.  Technician costs you mnot one cent. It is
For the past nine years  Raytheow's investment in your future.
this Raytheon support has If you're interested in making more money, -
helped many thousands of  ask your Raytheon Tube Distributor to tell
Service Dealers gain cus-  you about the Raytheon Bonded Program.
tomer confidenceand good  He'll be pleased to tell you how this powerful
will — substantially in-  sales stimulator can help you,

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALl THESE: —m08mmm™———— ———
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Here’s how I solved a problem that bothered me . ..and may be lro!hering you.

Many of my [avorite recordings happen to be 78’s. They mean as much to me as any of my
newer LP’s or 45's. Changing pickups was often a real nuisance—and yet | wasn't willing to
give up the superior quality of my two Pickering cartridges.

Last fall my dealer offered a suggestion. “Whit a little longer,” he said. “You'll be glad you did."”

He was right. [ now have Pickering's new turn-over cartridge. A simple flip of the handy
lever and I'm ready to play any favorite that fits my mood-~whether it's standard or microgroove.
More than that, I'd swear my recordings sound better than ever.

l',a g:n g[acl ngat.fe(l. . [)uf you u‘on,f /lal'e lo.

Ask your dealer to show you this convenient new turn-over cartridge. Have him demonstrate it.
See if you, too, don't hear the difference!

P ICKE HING and company incorporated « Oceanside, L. 1., New York:

PICKERING PROFESSIONAL AUDIO COMPONENTS

“% Dosde 10/e6: oy @/f}; {%?ﬁﬁc'&”

-..Demonsirated and sold by Leading Radio Parts Distributors everywhere,
For the one nearest you and for detailed literature, write Dept. .3 ‘ H H H ” ”

RADIO & TELEVISION NEWS is pubiished monthly 1y the 7Zafl-Davie Punlishing Company a0 01 1. 1ake St Chicago 1, Tll. Entered 88 sccond-class matier,
July 21, 1648, at the Post Omce' Chicago, Ill., under the act of March :3, 187, Authorized by Post Oflice Depariment, Ottawa., Canada, as second-class malter.

SUBSCRIPTION RATES: Radlo 'r'clevlnlon News—one year, U, S. and Dogsessions. Canada $4.00! I'an American countries and all other foreign countries $5.00,
Radio-Electronie Engincering E.‘j'nlnn—nne year, S, and Possesgions, and Canawda $6.00): 'an American countries snd :llll otiier foreign countries $7.00,

U. 8, Y
Postmaster—Please return undelivercd copies under form 3R89 tu 4 E, Loke $t., Chicaxoe L, 1L

January. 1954 :
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NOW. . .GET EVERYTHING YOU
NEED TO LEARN AND MASTER

JELEVISION

RADIO-ELECTRONICS

e AT HOME!

Use REAL commercial -type equip-
ment to get practical experience

Your future deserves and needs every advantage you can give '
it! That's why you owe it to yourself to find out about one of the I ?
most COMPLETE, practical and effective ways now available to
prepare AT HOME for America’s billion dollar opportunity field
of TELEVISION-RADIO-ELECTRONICS. See how you may get
and keep the same type of basic training equipment used in
one of the natjon’s finest training laboratories . . . how you may
get real STARTING HELP toward a good job or your own busi-
ness in Television-Radio-Electronics. Mail the coupon today for
complete facts—including 89 ways to earn money in this Here's the REAL THING!
thrilling newer field.
D.T. 1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY SET UP YOUR OWN

In addition to easy-to-read lessons, you get the use of HOME MOVIES—an out- HOME LABORATORY
standing training advontoge—plus 16 big shipments of Electronic parts. Per-
form over 300 foscinating experiments for practical experience. Build and

. s keep real commercial-type test
Get Inf'orm'uhon Pud(ed equipment shown at right.
publication FREE!

Build and Keep this BIG DTI Engi-
neered TV set — easily converted to
U.H.F. (DTI offers another Home
Training, but without the TV set.)

nanasgwas ||

MODERN LABORATORIES
If you prefer, get all your preparation in our
new Chicago Training Laboratories—one of
the finest of its kind. Ample instructors, mod-
ern equipment. Write for details!

LR LLET ST

MILITARY SERVICE
If you're subject to military service, the
information we have for you should
prove very helpful. Mail coupon today.

———_—

/ICT NOW?! mait covron Topay!

DEFOREST'S TRAINING, INC. RN-1-K
2533 N. Ashlond Avenue, Chicago 14, III.

’.'ﬂ's;" a4
.A‘ i
/-
]
¢

! would like your valuable information-packed publication showing E
how I can get started toward a good job or my own business in i 51
Television-Radio-Electronics. . ﬁ A r-
N i ey tr }f’l'f‘r o |§hnn (&K h.l ﬁm '—] _'F.FH-;;;;
T — none. [ B iy T
] 1 i B (53 A
Y. e D State........_. DeFOREST’S TRAINING, INC.

AFFILIATED WITH

s o o S DeVRY Technccal INSTITUTE

nmm CEED
Ay e s CHICAGO 14, ILLINOIS
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TR-12 .. a special combination value con-

sisting of complete rotor including thrust

bearing... handsome modern design cab-

i inet with meter control dial . . ... $47.95

TR-2...the HEAVY DUTY rotor espe-
cially suited for special TV antenna instal-
lations. Complete rotor with ""compass
control’ cabinet having illuminated
“‘perfect pattern” dial ......... $49.95

TR-11... the same as the TR-12 without
the thrust bearing, complete with meter
control dial cabinet........... $44.95

ONE OF THE WORLD'S LARGEST ELECTRONICS MANUFACTURERS SINCE

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J,

1212

c" CLEVELAND 13, OHIC
201027 @

RADIO & TELEVISION NEWS
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e hallicrafters SX-88

is the hottest ham news in years!

1. Heavy gauge steel welded chassis for
mechanical stabiliry.

2. Full precision gear drive for main and
band spread tuning.

3. Six position Band Width Coatrol (se-
lectivity) from 250 cycles o 10 kc.

4. 10 wart inverse feced back and push-
pull audio output.

5. Exhalted B.F.O. for rtops in single
side band reception.
. Buffer amplifier in B.F.O. circuit.

6

7. Antenna trimmer.

8. Amplified and delayed A.V.C.

9. Built-in 100 kc calibration crystal.

10. Second coaversion oscillators crystal
controlied.

11, Inerdia tuning (fly wheels boch dials).

12. Full frequency coverage freom 535 kc.
o 33 mc,

13. Calibrated electrical band spread 160,
80, 40, 20, 15, 11, and 10 meters.

14. Logging scales on each tuning shaft.

15. Dial locks on each tuning shaft.

SELECTIVITY —
For the first time, selectivity

from 10 kc to 250 cycles in six steps.
Compare with ANY other receiver!

16. Tuning dial indicators resetable from
front panel for maximum calibrarion
accuracy.

17. Auxiliary A.C. socket on rear of chas-
sis.

18. liluminated band-in-use indicator.
19. [lluminated S meter.

20. Dual S meter calibration S units and
microvolts.

21. Auxiliary power socket plus .6 amps
at 6.3 volts and 10 ma ac 150 volts for
accessories.,

22, Standard 834" by 19” panel for rack
mounting if desired.

23. 50 kc i.f. output jack via cathode fol-
lower for teletype converter, etc.

24, Five position response control (tone
coantrol).

25. Two r.f. stages (Bands II to VI).

26. 17 tubes plus voltage regulator, bal-
last tube and rectifier.

27. Automatic noise limiter circuit.
28. Phono Jack.
29. Audio output transformer for 3.2, 8,

500/600 ohm loads.
. Fuse for overload protection.
. Auxiliary sensitivity control permits

N . . L monitoring of local transmissions in
World's Leading Exclusive Mannfacturer of Communications and standby position.

High Fidelity-Equipment, Radio and Television

W oW
-

4401 West Fifth Avenue, Chicago 24, lllinois « Hollicrafters Ltd., 51 Camden Street, Toronto, Canada
January, 1954 7
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NEW SMALL VERSATILE

-
P.A. Lavalier
DYNAMIC MICROPHONE
For Chest, Desk or Hand Use

,
o

A, o
.,_ﬁ;_, e\

MODEL 647

FIRST EVER IN
SUCH SMALL SIZE
FOR PUBLIC ADDRESS

Unlike any lapel microphone, the
“647" offers full-range E-V dynamic
microphone quality, ruggedness and
performance characteristics for in-
door and outdoor use. Response 60-
13,000 cps, specially compensated
for chest resonance. Output =57 db.

Only 4” x 17, the *'647"' can be

worn around the neck, or used
in the hand, on a desk or on a
boom. When suspended from

- the neck, a unique clip
provides secure support—
#  frees the user's hands for
gestures and demon-
strations, permits him to
move around.

P Exclugive E-V Acoustalloy

£ diaphragm is virtually
LI indestructible. Acoustically-
! treated grille minimizes
cffects of wind and breath
‘  blasts. Supplied complete
~ with combination neck cord and
“tie clip for microphone, belt clip for
cable, and 18 {t. cable. (The Model 416
Rubber Desk Stand is additional at $5.00 list.)
Available in Low or Hi-Z.
Model 647. List Price, $80.00

Net, $48.00
See yovur E-V Distribvior

or Send for Bulletin 201

ElechoYorce

410 CARROL ST. * BUCHANAN, MICHIGAN
Export: 13 E, 40th $1., New York 16, U. S, A. Cobles: Arlob

_7 % RECORD.

“"THE PAPERS SAY . . ."

HE beginning of each year is always

accompanicd by many forecasts of
“things to come” in the electronic in-
dustry. Reporters and columnists of
the daily press apparently delight in
interviewing top industry leaders for
statements of achievements made in
television, radio, industrial electronics,
and a host of other related activities.
Much of the resulting copy appearing
in the dailies serves 1o properly inform
the public as to what has been ac-
complished by industry and what it
expects to achieve in the immediate
future.

A few ol these columnists have,
evidently, at least a speaking knowl-
edge of the electronic industry and
are capable of interpreting statements
correctly. Too many columnists, how-
ever, are prone to accept and print
statements of fancy—rather than fact.

We read a recent column in a lead-
ing New York daily in which a col-
umnist reported an interview with the
top executive of a leading producer of
television, radio, and industrial elec-
tronic equipment. Included was the
statement, “A transistor is a speck
of germanium imbedded in glass, the
whote thing about three-quarters the
size of a dime. It can do anything a
vacuum tube can do, needs practically
no power, will probably replace all the
tubes in a radio set and eventually in
a television set. Some day it may
even replace the picture tube.”

Now, as technicians, let’s let OUR
imagination for things fantastic re-
place our common sense and knowl-
edge of vacuum tubes and become
instead that of the man or woman
riding to work vie the subway and
reading the above column. Our think-
ing might go something like this.

Over the year, our subway rider re-
calls, this columnist has been one of
his favorites and his writings have
been gospel. He usually accepts and
believes what is said. If the reporter
says that “a transistor can do any-
thing a vacuum tube can do” and
“needs practically no power” then
whyinell doesn't Junior replace the
tubes in his 1 kw. ham rig with tran-
sistors and run ’em from an old dry
cell. After all, it would save him twen-
ty bucks a month to the power com-
pany.

And what about a transistor re-
placing the picture tube without any
explanation as to how this would be
done? Our reader certainly would
have to stretch his imagination to the
breaking point to visualize an image
less than the diameter of a dime!

Technicians believe, for example,

www americanradiohistorv com

that multiple circuits (using transis-
tors) may eventually replace the con-
ventional picture tube—but the image
will be projected on a screen and not
a direct facsimile on the face of the
transistor (unless it be super king-
size).

Reporting on the status of color
television, high-fidelity, and other
facets of our industry has been most
misleading to the public. If this situ-
ation continues it will become most
difficult to hold public confidence in
electronic development.

It takes no genius to foresee the
tremendous future applications for
electronics in industry, in the home,
in commerce, and in communications.
For example the history of the devel-
opment of monochrome TV proves
without a doubt that the public ac-
ceptance of small pictures was very
short-lived. With all the ballyhoo in
the press about color television re-
ceivers and 14%” screens {actually
about 12”) at prices 1000 dollars and
higher it seems logical to assume that
these, too, will be very short-lived.

If history repeats itself, and we
think it will, then good quality color
television sets with 17”7 or 21” screens
will be on the market in the ycar
1955 at a price below a “kilobuck.”

And, we'll bet our bottom dollar
that the image will not be seen on
a tri-color transistor.

If reporters and columnists of the
daily press would take the time to
check and properly interpret the maze
of claims and predictions made
by publicity-minded executives they
would do much to add prestige and
authority to their columns. But, of
even greater benefit to their public
would be the real service that can be
given by crystalizing the state of the
arts as they exist and to accept state-
ments with “a grain of salt” for
further verification before pounding
the typewriter to write about things
highly technical.

Our quarrel is directed solely to
those responsible for copy that mis-
leads the public on things technical.
The average prospective customer for
a television set and the high-fidelity
listener are but two examples of the
frustration that exists in the minds
of many prospective purchasers. The
morning gazette says, “Why wait for
color TV? 1It's here!” or “You can
have true super high-fidelity in your
home for $29.50" while the evening
bugle would probably say, “Color TV
probable in late 1954” or “Hi-Fi is
yours for less than $500.00.”

Andsoitgoes!. . . . . . OR.

RADIO & TELEVISION NEWS
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the only COMPLETE catalog
for Everything in TV, Radio
and Industrial Electronics

I valve-packed

1ol Electronics
Radie. Tolevision and tndusteial !
U 0.
gveryihing n Ra

st 1954 ALLIED

cata log

S8 268-PAGE CATALOG

|NDEX DN PAGE ]

The World's Largest Stocks
® TV and Radio Parts : ] SEND FOR IT TODAY

® Test Instruments ' W Get ALLIED’S latest catalog—268 pages
e High-Fidelity Equipment e packed with the world's largest selection of
¢ Custom TV Chassis quality equipment at lowest, money-saving
® AM, FM Tuners and Radios prices. See all the latest releases in custom TV
chassis, TV antennas and ac¢cessories; AM and
FM tuners and radios; everything in High-Fidelity
custom components; latest P. A. Systems and
accessories; recorders and supplies; Amateur
receivers, transmitters and station gear;
specialized industrial electronic equipment;

test instruments; builders' kits; huge listings

of parts, tubes, tools, books—your choice

of the world's most complefe sfocks

® Recorders and Supplies

® P.A. Systems, Accessories
® Amateur Station Gear

¢ Builders’ Kits, Supplies

¢ Equipment for Industry

@
I3

Fas,es, serv,.‘e of quality equipment. ALLIED gives you
. . ¢ every buying advantage: speedy ship-
in E’e"ron“ Supp’y 1\1 ment, expert personal help, lowest

big 1954 ALLIED Catalog. Keep it
handy—and save time.and money.
Send for your FREE copy today.

SAVE ON EVERYTHING

% prices, assured satisfaction. Get the

SEND FOR THE LEADING
el ToRE (oF ELECTRONIC ’
ALLIED RADIO BUYING GUIDE * ™ .
uvlira-modern focilities FREE'® == S
TO SERVE YOU BEST

) : ALLIED RADIO
ﬁlﬁ% World’s Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-A-4
EASY PAY TERMS TV and HI-FI SPECIALISTS 100 N. Western Ave., Chicage 80, lilinais

Use ALLIED'S liberal Easy To keep up with developments in
Payment Plan—only 10% High-Fidelity and TV, look to

=

IN ELECTRONICS

[T Send FREE 26B-Page 1954 ALLIED Catalog

down, 12 months to poy — ALLIED, Count on us for oll the
no carrying charge if you latest releases ond largest stocks Nome
pay in 60 days. Available of equipment in these impertant
on Hi-Fi and P.A. vnits, fields. If it's anything in High-
recorders, TV chassis, test Fidelity or Television—we have it
. N Address
instruments, Amatevr gear. in stock!
City, Zone State

January, 1954
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NORTH, EAST, SOUTH, WEST...

Whatever the area or atmosphere...city or fringe...rain, snow
ice, heat, dust, salt spray, polluted air or radiation...you’ll
find the answer in these quality-controlled cables by Federal —

~¥
~x
~X
£
o
o >
i A ”
K-14 RG-59/U -
ey - {or K-126) >
ad-in Tap-off 4
leu’;’in - = e
—_— -
-m - -
RG-11/U s w» "
(or K-125) ‘ ‘
Secondary - -
- Llead-in
Vs h R—
ﬁ. FOR COMMUNITY TV FOR URBAN CENTERS
] b
' n " T
ws Federals ~wic 5 -—
-3
p K-111-300-0hm shielded, balanced TV lead-in de-
r veloped by FTR. Minimizes noise, snow, ghosts due to
transmission line pick-ups. Ideal for many areas where
good TV was impossible before. Capacitance: 4.2 mmf/ft.
Attenuation DB 100/ft; 3.4—100 Mc; 6.6—400 Mc.
K-14 —71-0hm shielded primary transmission line for
community distribution systems. Famous for lowest line
loss, long cable runs and fewer amplifiers required. Ca- - : = e e— L . "
pacitance: 21.5 mmf/ft. Attenuation DB 100/ft: .57—50 TV-1184 —300-ohm dumbbell-shaped TV lead-in. A
Mc; .90—100 Mc; 1.42—-200 Mc; 2.3—-400 Mc. standard low-cost lead-in for areas without unusual con-
ditions. Cinnamon-browncolorishighly resistanttoultra-
= violet. Two conductors: 7/#28. Capacitance: 4 mmf/ft.
22 B — . Attenuation DB 100/ft: 1.28—100 Mc; 3.0—-400 Mc.
T g ‘
RG-11/U—75-ohm shielded low-loss coaxial. One of PN e T il 3 ;
the best small-diameter cables. Tops as a community i
TV secondary lead-in. Seven strands #26 tinned copper. T‘_"l 1 827300-ohm deluxe type h“ee'wy-(!’uty TV lead-in
Capacitance: 20.5 mmf/ft. Attenuation DB 100/ft: with 90 mil. web. Insulated with silver .polyethylene,
1.5—-50 Mc; 2.15—100 Mc; 3.2—200 Me; 4.7—400 Mc. Federal development that provides maximum weather
’ ! protection and long life. Capacitance: 4 mmf/ft. Attenu-
ation DB 100/ft: 1.22—100 Mc; 2.85—400 Mc.
-mu—_-a—mziil
i Non-Radiating Lead-ins for MULTIPLEX TV SYSTEMS
RG~§9/U—73-ohm cqaxial TV lead-in cable. Highly S v p— . K=125-75-chm coaxial TV
efficient as a community system pole-to-house tap-off. M Ieadin @able- Donbie-
Meets all needs wherever a high-grade installation is a shielded and jacketed,
must. Capacitance: 21 mmf/ft. Attenuation DB 100/ft: Formerly listed as SP-75.
2.7—50 Mc; 4.0—100 Mc; 5.7—200 Mc; 8.5—400 Mc. M_,. K-126—73-chm coaxial TV
lead-in cable. Double-
| shielded and jacketed.
h—— B T B e et Formerly listed as SP-76.
A K-125 alternates for RG-11/U as secondary lead-in
g ¥ ‘_ie !m 2 for co”!'“_'! “ M'I'M K-126 alternates for RG-59/U as tap-off lead-in
10, RADIO & TELEVISION NEWS
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Wherever there are TV customers...

TV-1182—Provides remarkably low line
loss in fringe areas. Outstanding for re-
sistance to weather and sunlight. Silver-
colored insulation blends with any color
scheme in home decoration.

ﬁmm

K-200 (RG-86/U)—200-ohm heavy-duty
ultra low-loss lead-in. Particularly adapt-
able to remote-area installations — espe-
cially long runs and multi-stack antennas.
Also used with rombics.

See your local
Federal Distributor
or write to
Federal direck

Dept. D-959

L

SELENIUM-INTELIN DEPARTMENT

300-OHM
ALL-CHANNEL
TWIN-LEAD
THAT LAUGHS
AT WEATHER

TV-1185’s ‘Silver’ pigmentation lets you

INSTALL IT and FORGET IT!

FEDERAL's TV-1185 is virtually a “pipeline” for better-than-ever
TV reception ... VHF or UHF. Insulated with the revolutionary
Federal-developed “silver” polyethylene, TV-1185 is amazingly
tough, flexible and efficient.

TV-1185 leads in Weatherometer tests ... fights heat, resists
moisture and other destructive deposits ., . minimizes deteriora-
tion due to sunlight.

TV-1185 keeps the energy field inside the weather-proof sheath
... providing exceptionally low loss...more constant impedance
... a better TV picture regardless of area or length of lead. It’s
easy to install and tight-seal against all atmospheric conditions.

There’s no finer tubular lead-in of its type on the market today!

Capacitance: 4 mmf/ft. Attenuation DB 100/ft:
0.5—10 Mc; 0.95—50 Mc; 1.25—100 Mc; 1.7-200 Mc;
2.6—400 Mc; 3.0—-500 Mc; 4.5—1000 Mec.

Product of America’s leading producer of solid dielectric coaxial cables

y

Federal Telephone and Radio (O

Export Distributors: International Standard Electric Corp,, 67 Broad St., N. Y.

January, 1954
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100 KINGSLAND ROAD, CLIFTON, N. J.
In Canado: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
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Germanium crystal grown at Bell Telephone Laboratories (life size). It is sliced into hundreds of minute pieces to make
Transistors. Transistor action depends on the flow of positive current-carriers as well as electrons, which are negative. Arsenic
—a few parts per 100,000,000—added to germanium produces prescribed excess of alectrons. With gallium added, positive
carriers predominate. Latest junction type Transisfor uses both kinds of germanium in the form of a sandwich.

THEY GREW IT FOR TRANSISTORS

Heart of a Transistor — Bell Telephone Laboratories’
new pea-size amplifier—is a tiny piece of germanium. If
Transistors are to do their many jobs well, this ger-
manium must be of virtually perfect crystalline struc-
ture and uniform chemical composition. But it doesn’t
come that way in nature.

So—Bell scientists devised a new way to grow the kind
of crystals they need, from a melt made of the natural
product. By adding tiny amounts of special alloying sub-
stances to the melt, they produce germanium that is pre-
cisely tailored for specific uses in the telephone system.

This original technique is another example of the way
Bell Laboratories makes basic discoveries—in this case
the Transistor itself—and then follows up with practical
ways to make them work for better telephone service.

BELL TELEPHONE LABORATORIES

Section of natural germanium, left, shows varying crystal structure.
At right is sectioned single crystal grown at Bell Laboratories.

IMPROYVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR
CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

S |:-i-r.‘_
]
'|+_ J__F

vy i
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Get in on the TV bhoom...

starting today!

CHECK THESE SEVEN
FAMOUS L. C. S. COURSES
—CNE FOR YOU!

* e & & o & s o & e @

O PRACTICAL RADIO-TELEVISION
ENGINEERING — Foundalion course
tor tadio-tefevision career. Basic prin-
ciples plus advanced training. Radio,
Sound. TV.

D TELEVISION TECHNICIAN=Te
qualily you for high-leve! technical posi.
tlans in television. Camera, studio_ trans-
mitter fechmiques. Manutaclure, sale
and instatfation of TV equipment.

D TELEVISION RECEIVER SERVIC.
ING—Installalion, servicing, con-
version, Dealership. For the man who
knows about radw and wants TV
trainmng.

] RADIO & TELEVISION SERVICING
—Designed o start you repaiting. in.
staling and servicing radie and tele-
vision receivers soon atter starting the
course.

D RADIO & TELEVISION SERVICING
WITH TRAINING EQUIPMENT-
Same as above bul with addition of
high-grade radio servicing equipment
and loois.

D RADIO OPERATING COURSE
Specfal course to help you pass the
Goverament examination (or operator’s
licenses Code. TV.FM. Radioregulations.

D INDUSTRIAL ELECTRONICS —
Broad, solid background course devoted
to the efectren tube and to s many
apphcations.

e Prepare now for the new Roadio TV-Electronies boom.
Get in on VHF and UHF . . . aviation and
mobileradio . .. color TV ... binaural sonnd! The
International Correspondence Schools can help vou!

If you’ve ever thought about Radio or Television as a career . . .
if vou have the interest, hut not the training . . . il vou’re waiting
for a good time to start . . . NOW’S THE TIME!

No matter what your previous background, I.C.S. can help
you. If Radio-TV servicing is vour hobby, I.C. 5. can make it vour
own profitable business. I vou’re interested in the new develop-
ments in Electronics. 1.C.S. can give you the basic courses of
training von need. If vou have the job hut want laster progress,
[.C.S. can qualily vou for promotions and pay raises.

1.C.S. training is suceess-proved training. 1lundreds of 1.C.S.
graduates hold top jobs with top firms like R.C.A,, G.E., DUMONT,
LT.&T. Hundreds of others have high ratings in military and
civil service. Still others have successiul husinesses of their own.

With 1.C. 5. you get the rock-hottom hasics and theory as well
as the all-important hench practice and experimentation. You
learn in your spare lime—no interference with bhusiness or social
life. You set vour own pace—progress as rapidly as you wish.
Free career guidance: Send today for the twa free success hooks. the
36-page “How to Succeed” and the informative catalog on the course you

3 check helow. No obligation. Just mark and mail the conpon. With so much
| at stake, you owe it to yoursell to act—and act fast!

I. C. S. Seranton 4, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS,

BOX 2250-D, SCRANTON 9, PENNA.
without ¢ost or obligation, send me "HOW ta SUCCEED™ and the booklet abaut the course BEFDRE which | have maried X:
ART O Heating O Petroleum-—Nat'l Gas ] Eleﬂlttil Dralting 3 POW E_R "
Ea\:mmevcial Art a Palrélmg Com{mor 8 :Iulptand Paper Making B E!ecinc Power and Light 8 gpmblust;:(:n lEngmeenng
agazine lllustraling O Air Condilioning astics ineman iesel —Electric
O Fashion Nluslealin O Electrician CIVIL, STRUCTURAL HIGH SCHOOL O Electric Lighl and Power
O Cartooning ¢ . BUSINESS . ENGIN ETE RING O High School Subjects 0 Stationary Steam Engineering
O Swetching and Palnting 0 Business Administration O Covil Engineering O Mathemalics 0 Stationary Fireman
O Show Card and Sign Lettering [ Cestified Public Accounlan) O Structural Engineering O Commercial RADIO, TELEVISION
AUTOI]VIOTIVE O Bookkeeping and Accountin® [ Syryeying and Mapping o Gnn'd:ér;‘klls'tlc 1 o F&?m;}aﬁ?&f?;’gﬁlﬁﬁﬂ
8 ::::QT:C'ET.ET;ICI!::I’: B g&::ﬁn:‘:::::’:;'}'ypinu Gstitcraiiating 'X'ND S?COP - D Razlio' Operal=n|
5 I i
0o ot e el Dl sty | Qhchefunem D ko mi Ty Sy
I =
O Diesel—Gas Engines [J Business Correspondence h ggngg:‘:‘gﬁ""‘;’;‘:‘,’:ﬁ;”"‘ [m) Irndus|lial'$upeIV|sinn S ?Jelctr:mcsw .
AVIATION [ Lelter-writing |mprovement RAFTING O Faremanship elephane Wor
O Aeronaytical Engineenng Jr. O] Personnel and Labor Relations DRA 3 O Mechanical Dralting RAILROAD
O Arcralt Enrine Mechanic D Advertising O Aircrafl Drafting = O Machine Deslgn-Drafting O Locomolive Engineer
O Auplane Drafting [ Retail Business Management [ Architectural Drafting O Machine Shop Practice O Diesel Locomotive
BUILDING O Managing Small Business = Electrical 0'6'""f O Tool Design O Air Brakes [ Car Inspector
O Architecture O Ocean Navigation O Mechanical Dratting O Industrial Instrumentation O Raitroad Admimistration
O Arch. Drafling D Sales Management 0 Structural Drl;ftlng [ Machine Shop Inspectfon TEXTILE
O Building Contractor D Short Story Writing O Sheet Metal Drafting O Reading Blueprints O Texlile Engineering
O Estimating O Creative Salesmanship O Ship Drafting . [ Toolmaking O Cotton, Rayon, Woolen Mig,
O Carpenter and Mill Work O Trathe Management O Mine Surveying and Draiting (5 Gas —Electric Welding O Carding and Spinning
[ Carpenter Foreman CHEMISTRY ELECTRICAL O Heat Treatment—Metallurgy [ Warping and Weaying
O Reading Blueprinls O Chemical Engineerfng O Electrical Engineering O Sheet Metal Work D Loom Fixing [ Throwing
O Heuse Planning O Chemistry O Eleclrician [ Sheel Metal Palteen Dratting O3 Finishing and Dyemng
O Plumbing O Analyhcal Chemistry O Electrical Maintenance O Retngeration O Textile Designing
Name. e Age Home Address_
City Zone State _Working Hours AN, o PV
QOccupation — — = — Canadian residents send coupon to International Correspondence Schoots Canadian, Lid,,
Montreal, Canada. . . . Special tition rales to members of the U. S. Armed Forces

January, 1954

13

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

—
-\\\L

You can’f

A

Tough, compact styrene
case with clip lock.

\ for only 15
4 \} Sylvanio Premium Tokens., ¢

aVaa'a'e
b i

NO MORE FUMBLING inside dark
radio and TV cabinets. At the flick
of a switch, a bright light automati-
cally focuses right at the spot you’'re
seeking. Saves your time . . . im-
proves your work.

3 Handy Tools in 1. Magnetized
Phillips and Flathead screwdtivers,
nylon alignment tool —all 3 built
into break-resistant lucite shafts
perfectly fitted to flashlight handle.

SYLVANIA.

do without...

SYLVANIAS

SEEWELLTOOL KIT

Flash-light handle for
interchangeable tips.

A NEW, TIME-SAVING TOOL-SENSATION!

YOUR 3 MOST NEEDED TOOLS
IN 1KIT-

Flat screwdriver, mag-
netized tempered steel,
clear lucite shafe for
tight fitting handle.

Without doubt, this SEE-WELL
Tool Kit is one of the slickest, quick-
est service tools ever built!

See yonr Sylvania Distributor To-
day! He has this remarkable tool kit
for you now —you need only 15 Syl-
vania Premium Tokens. The time to
get this valuable Sylvania See-Well
Tool Kit is NOW —so don’t delay,
order high quality Sylvania tubes
TODAY.

Sylvania Electric Products Inc. Dept. 4R-3501, 1740 Broadway, New York 19, N. ¥,

In Conado: Syivenia Electric {Conadal Lid.
University Tower Bldg., St. Catherine Streer, Montreal, P, Q.

LIGHTING <+ RADIO -

14

ELECTRONICS -

TELEVISION

v

Nylon,

Break-resistant lucite
spotlights work.

Sctainless steel handle ©
with built-in flash-light.
Uses 2 pencil light bat-
terics of any size (not in-
cluded in ki),

Magnetized tempered
steel Phillips screwdriver
head embedded in clear
lucite shaft.

non - conductive

alignment tool on lucite

rod,

to reach and sce

what you're doing.

.r—'———————'————————'-I
| 0
I Remember, you get 1 token =
[ with every 25 Sylvania Receiv-
I ing Tubes or every Sylvania |
= TV Picture Tube you buy. :
1 i i
L-______"\T——\ \.____.l
L o \

www americanradiohistorv com

RADIO & TELEVISION NEWS



www.americanradiohistory.com
www.americanradiohistory.com

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronies industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you how you can
do the same! Early in your training, you receive “‘Spare-
time Work"” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

Signal Generator Audio Oscillator

National Schools Training is All-Embracing
National Schools prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service « Telecasting

Television Manufacturing, Sales, Service

Laborateries: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems ond Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ermg all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!

January, 1954

T.R.F. Receiver

This Electronics, and an actual
tourse Sample Lesson. No cost—
also offered no obligation. Use the
in Spanish coupon now—we'll
and Portuguese answer by return
airmail.
APPROVED FOR
vermans g
NON-VETERANS | Resident and
Home Study
CHESK DRgaT T Courses Offered!

ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD
HOME TRAINING prOliiay

You also
receive this
Multitester

Superheterodyne Receiver

LEARN BY DOING

Youreceiveand keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra
charges.

FREE! rRADIO-TV BOOK
AND SAMPLE LESSON!
Send today for
National Schools' new,
illustrated Book of Oppor-
tunity in Radio-Television-

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905
IN CANADA: Bl W. HASTINGS STREET, YANCOUVER, B.C.

FIND OUT NOW—MAIL COUPON TODAY!

NATIONAL SCHOOLS, Dept. RH-14 Mail in c:welope
4000 South Figueroa Street Ll D20
Los Angeles 37, California positl conds
Send FREE Radio-TV Electronics book and FREE sam-
ple lesson. I understand no salesman will call on me.

NAME_ _ - AGE .
ADDRESS. .
CITY ZONE _STATE-

[J Check here if released from service less than 4 years ago.
[J Check here if interested in Resident Training at Los Angeles.
" S o oy ey e S M S G ae S W m S EE AR S S O

F————————-
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The C-800 is here
to bring you new
record pe

®
the new

crartsmen 800

FM-AM TUNER

with built-in phono
preamplifier and
record equalizer

Now —Croftsmen brings you a tuner
that matches olf your finest records .. .
is setting new records for versatility, too.
The C-800 is further evidence thot
Croftsmen leadership in high fidelity is
something you can put your finger on,
something you con hear.

¢ Front-ponel-selecled equalization for AES, LP
or EURopeon recording charocteristics In-
verse feedback compensoted duol.riode
phono preomp for torrect furnover and roll-
off charocteristics.

e Improved AM receplion Wider bondwidth
far better fidelity, and sharper IF bandposs

skirts™ for greater selectivity.

o Double-shadow tuning eye ond AFC (no drift)
on FM simplifies tuning. Front-panel AF
cut-aut for tuning weak stations.

© Efficient new loyoul. Bottom plote _com-
pletely shielded chossis minimize oscillator
radiotion, ossure tuner isclation.

e Cothode follower audio output for remote
installations; 2 volts ot less than Vi T dist.
Detector output also has cothode follower
far recording opplications.

& Boss and Ireble controls continuously vurigt_:le
from oftenuotion to boost—flat position
cleorly marked, Selector positions: Fi, FM
with AFC, AM, TV, LP, AES, EUR, ond SPare.

e Mghogony-finish wood cabinet ovoiloble.

HIGH FIDELITY — LOW COST! C-400 oudio
amplifier offers 10 watts = 1 db., 15—
20,000 cps., less than
1% distortion, New
streamlined  chassis
design
Wrile
teday for
informotion

THE RADIO |®

crartSmen me.

Dept. R-1, 4401 N. Ravenswood Ave.
Chicageo 40, 1il.

7 Ruslio Vs

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

A NEW ERA in TV, which many pre-
dict will be the most spectacular since
the days of the audion, was ushered
in during the late fall on the Starlight
Roof of the Waldorf-Astoria Hotel in
New York City, when before FCC
members and its technical staff, and
representatives of the television indus-
try, a splashing technical display of
compatible color was held.

Through the medium of thirteen
color sets, all built to standards set by
the National Television System Com-
mittee, the possibilities of the com-
patible system were strikingly dis-
played. While color intensity varied
from chassis to chassis, with some em-
phasizing reds and yellows, and some
producing brilliant colors, others sub-
dued, all agreed that the pictures were
faithful enough to be acceptable to
the public. Variations were due to ad-
justment standards adopted by each
receiver operator (each company fur-
nished one or more engineers with
its set to see that it was installed
and operating properly), and hue com-
promises introduced in the circuitry
and allied controls.

For the first time all seven mem-
bers of the present Commission were
in New York to see the test: E. M.
Webster, Robert T. Bartley, Robert E.
Lee, John C. Doerfer, Frieda Hennock,
George E. Sterling, and Rosel Hyde,
chairman. They, too, were impressed
with the show. Headman Hyde noted
that he liked the dress rehearsal very
much. (Shortly after, before a confer-
ence of business paper editors, Com-
missioner Doerfer not only declared
that he found the test very good, but
that as far as he was concerned, he
was ready to say yes to approval.)

Also on hand to look at color were
the ten members of the House Inter-
state and Foreign Commerce Commit-
tee, headed by Charles A. Wolverton
who had raved about the results he
saw at an earlier show in Princeton:
Reps. John W. Heselton, William T.
Granaham, Arthur G. Klein, F. Ertel
Carlyle, Richard W. Hoffman, Steven
B. Derounian, Joseph L. Carrigg, John
Bell Williams, and Homer Thornberry.
At this test, Congressman Wolverton
once more waved the red-green-blue
flag, declaring that the only require-
ment now is prompt approval of the
new standards. He noted that there
may be a tendency in some official

www americanradiohistorv com

quarters . . . “to delay approval of
the system until all members of . . .
industry . . . are lined up . . . in the
same competitive position.

“The Communications Act gives no
such mandate to the Commission, and
it would be singularly unfortunate if
it did.” he added ‘“‘because then the
private interests of members . . . of
industry would become para-
mount to the public interest.”

Other members of Congress were
equally enthusiastic. Senator Edwin
D. Johnson, the militant color man on
the Senate Commerce Committee, told
Chairman Hyde, that unless there are
some serious flaws in the system and
it appears as if there are none, the
Commission should act post haste and
flash the green light.

THROUGHOUT THE HUGE demon-
stration room, a remarkable spirit of
friendliness among Commissioners and
industry, even competitors, obtained.
Before the tests, Commissioner Ster-
ling sat down on the floor before one
of the color sets, a Du Mont model,
while Dr. Goldsmith adjusted one of
the set's controls, and set-maker
prexys, Allen B. Du Mont and Bill
Halligan, looked on. Elsewhere in the
room, David Sarnoff and William S,
Paley, chairmen of the RCA and CBS
boards, arch rivals in the race for
color-system acceptance, conversed at
some length. Sequential inventor,
Peter Goldmark (whose system, ap-
proved two years ago, was now being
discarded) was also seen chatting
amiably with RCA’s research chief,
Elmer Engstrom.

The tests were expensive affairs for
industry. Du Mont reported that more
than $200,000 worth of experimental
gear had been installed in its color
studios at 515 Madison Avenue, New
York City. Actually much of this
equipment has been used during color
test studies since '49, officials of the
company said. To present ultra-high
color signals during its part of the
official test, Du Mont used universal
color scanners. Operating on the prin-
ciple of flying-spot scanners, the color
scanners picked up pictures in the
green, red, and blue channels, and fed
them to a color encoder. This unit
scrambled the channels into a com-
bined signal, containing the necessary
color brightness and the proper chro-
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TN F 'Srfk—”l’RAlN BET TER— fRM& fﬂflfk
IN 10 MONTHS = OR LESS = FOR

RADIO- VISIO

Qur 21st Year Training Men for Greater Incomes and Security in Radio-Television

-y

1 SEND YOU

N\,
| NEW! NO OBLIGATION PLAN
18 BIG KITS i
of Radip Television parts and equipment. 0 ’.‘k

L .. You Have No Monthly Payment Contract to Sign
ion. il axperumentation - . the kind of (rly |4 ¢ = Pay For Your Training as You Earn and Learn

PRACTICAL lnstructlon that prepares you
for your Radio-Television zarecr.

You can get into Radio-Television, today’s fastest growing big money

p opportunity field, in months instead of years! My completely new
= “package unit” training plan prepares you in as little as 10 months
W or even less! No monthly paymend contract lo sign—thus NO RISK to you!

b ° This is America’s finest, most complete'.pructic_al training—gets you
— ready to handle any praetical job in the booming Radie-Television mdustry.
Frank L Serar>™Y Qtart vour own profitahle Radio-Television shop . . . or accep: a good pay-

ceriden
Sprayberry Aeademy

of Hadio ing job. I have trained hundreds of successful Radio-Television technicians
during the past 21 vears—and stand ready to train you, even if you have no pre-
vious experience! Mail coupon and get all the facts — FREE!

Valuable Equipment Included  Farp Extra Money While You Learn!
With Training

.Thc new Sprayberry “'package’’ plan All your 10 months of training is IN YOUR

ineludes muny big kits of genuine, pro- HOME in spare hours. Keep on with your
fessional Radio-Television equipment. present joh and income while learning. With
You perform over 300 demonstrations, each training ‘‘package’’ unit, you receive
experiments and construction projects. extra plans and "“Business Builder' ideas for
You hbuild a powerful 6-tube 2-band spare time Radio-Television jebs. New tele-
radio set, multi-range test meter, signal vision stations everywhere, oden vast new
generator, signal tracer, many Other opportunities for trained Ralio-Television
projects. All equipment and lessons are Technicians—and those in treining. If you
yours lo keep . . . you have practically expect to be in the armed foress later, there
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shop. Sprayberry Radio-Television training.

SPRAYBERRY ACADEMY OF RADIO 5cie'%5'c cuicace s, i

' SPRAYBERRY ACADEMY OF RADIO, Dept. 25-E
TODAY! i 111 North Canal St., Chicago 6, lll.
NO OBLIGATION 3 Please rush to me nll information on your 10-MONTH Radio-Tele-

vision Training Plan’ I understand this does not oblizate me and that
no salesman will cal! upon me. Be sure to include 3 books FREE.

Xeou ?Pll?tlhn;ﬁl‘elm‘ls:on s(-f and
owerful super! ¢

alm\!:-.‘l\."\l :1)1)%10"1\: :;(tl?cl;ftclfc; :;; :ﬁ:lvtlg M"L COUPON

shown lhere (many sre not shown hecause of

lack of space). All equijment 1 send You is
YOURS TO KEEP.

1 invite you to qg(t)all the facts—

FREE S BTG,

want you to have ALL the facts about

my new 10-MONTH Radio-Televislon Tralning
—without cost! Rush coupon tor my three bhlg Radlo-
Televislon hooks: “"How to Make Monéy in Radio-
Televislon.” PLUS my pew {liustrated Television Bul-
letin PLUS an actual sampie Sprayberry Lesson—ALL
FREE. ﬁo‘%bllgauon and no salesman wiil call. Mali

o T R A - 5 COBBenAEOCE . - SOE60 L TR

Addraas.ic D0 WL ah L8 odtoco i SOT S e e T R .

TrTewTesTeeTeresrane

CityNeh. - 1 5 oL B T8 o B Zone SIS Stutes el . 8. .o »

L |
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“Of -the very besi!"

—HIGH FIDELITY MAGAZINE

FISHER

SERIES “50”

& It is only natural that more than one manufacturer will claim Jiis
product is the best. For that rcason it remains for you to be the judge.
We say —demand the specs. Then check workmanship, performance
and beauty of appearance. It you do all these things, the answer will
inevitably be . . . THE FISHER Strizs “50.” There is no finer made.

e Mlaster Audio Control o

& “One of the finest units yet offered to the enthusiast or audio engineer.”
—Radio and TV News. Can be used with any amplifier. IM distortion vir-
tually unmeasurable. Complete, professional equalization settings and 1one
controls; genuine F-M loudness control; tive inputs, five independent input
level controls, two cathode follower outputs. Self-powered.

Chassis, $89.50 « Iith blonde or dark cabinet, $97.50

e FM-AM Tuner "<+

m Features extreme sensitivity (1.5 mv for 20 db of quieting); low distor-
tion (less than 0.04% for 1 volt output); low /e (more than 100 db below
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable
AM selectivity, scparate FM and AM front ends (shock-mounted), cathode
follower output, fully shielded. aluminum chassis, sclf-powercd. $164.50
Maodel 70-RT, same as Model 50-R. but including tone controls, phono-
graph preamplifier-equalizer, and loudness balance control. $184.50

waee 90-Watt Amplifier "

m Truly the world's finest all-triode amplifier, yet moderately priced. A
man’s size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.)
IM distortion below 2% at 50 watts. Uniform response within .1 db from
20 to 20,000 cycles; 1 db, § to 100,000 cycles. Hum and noisc more than
96 db below full output. Quality components throughout. $159.50

Prices slightly higher west of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y.

Jiaepigarngiail

www americanradiohistorv com

minance or color content. The com-
bined signal was then fed to the u.h.f,
transmitter.

According to RCA, nearly $2-million
has been spent in equipping the Co-
lonial Theatre with equipment, light-
ing and air conditioning gear for col-
orcasts. An involved thyratron power
control, installed to provide faithful
translation of light for sets and per-
formers, was said to have cost nearly
a half-million dollars. It was from this
costly installation that a half-hour
color show was broadcast during the
Waldorf demonstration. For recep-
tion, three antennas were located on
the twenty-first floor of the hotel;
these antennas were tuned to pick up
channels 2, 4. and u.h.f. (708-714 mc.).
For u.h.f. an ultra-high converter was
used. It was inserted ahead of a dis-
tribution amplifier to convert the
high-frequency signals down to chan-
nel 6. An interesting setup was also

| used during a closed-circuit test, in-

volving coax cable and microwave-
relay transmission. In this instance,
signals originating from the Colonial
Theatre were transmitted to the NBC
control room on a local telephone cir-
cuit, and for the radio relay, the sig-
nal was then sent firom this control
room to the control room of the tele-
phone company. For coax sending,
the signal had to be modified by color
conversion equipment, which reduced
the color subcarrier frequency from
3.6 to 2.4 megacycles. The radio-relay
facilities comprised about 540 route
miles specially equalized for color. On
the coax run. about 500 miles of cable
were involved.

The NTSC systemm has won the
wholehearted approval of CBS, too.
Prexy of Columbiu told network affil-
iates that . . . “color is here.” And
CBS’ engineering vice-president, Bill
Lodge, added that they are satisfied
that . . . “NTSC color will gradually
move into American homes . . . and
we want to move in with it.” The new
color svstem is basically sound, he
added, and CBS intends to spend . . .
“several million dollars in facilitics
and in broadcasting during the initial
growth period.”

Describing how far CBS has gone,
cven at this point, in making . ..
“the NTSC system not an abstract,
not an engineer's dream, but a practi-
cal reality . . "' the station’s prexy
noted that they had developed new
pickup equipment, featuring a chro-
macoder and allied camera. This sys-
tem, it was said. involves use of a
camera employving a field-sequential
technique, similar to that used in the
carlier setup by Columbia. Then a
coding unit changes the signal into
one which meets NTSC standards.
This camera uses but one image orthi-
con instead of three. CBS experis out-
lined. and thus initial equipment cosis
will be less using this method. net-
workers were told.

Commenting on the progress made
in their camp, RCA’s Ted Smith, en-
gineering-produets vice-president, de-

(Continued on page 146)
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4. E. SMITH
President
Natienal Radio
Institute
Washingten, D.C.
40 years of success -
training men at
home in spare time.

Practice Broadcasting
with Equipment | Send

As part of my Communications
Course I send you kits of
build the low-power Broadca

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

Practice Servicing
with Equipment | Send

Nothing takes the place of PRAC-
TICAL EXPERIENCE. That’s why
NRI training is based on LEARN-

arts to
casting

Transmitter shown at the left.
You use it to get practlcal expen-
ence putting a station “‘on the air,’
performing procedures demand
of Broadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
better job and a bright future;
my Communications Course gives
you the training you need to get
your license. Mail card below and
see in my book other valuable
equipment you build.

ING BY DOING. You use parts I
furnish to build many circuits com-
mon to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multiteater which you use to
help fix sets while training. Many
students make $10, $15 a week extra
fixing sets in spare time startmg a
few months after enrolling. All
equipment is yours to keep. Card
below will bring book showmg other
equipment you build.

AVAILABLETO

VETERANS
UNDER G.I. BILL

F--------------v-------------p-----,_-

CUT OUT AND MAIL THIS CARD NOW
Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on Servxcm
shows how you learn Radic-Television at home. You
also receive my 64-Page Book, “"How to Be a Success

Television is Growing Fast
Making New Jobs, Prosperity

More than 25 million homes now have Television sets
and thousands more are being sold every week. Well
trained men are needed to make, install, service TV sets.
About 200 television stations on the air with hundreds
more being built. Think of the good job opportunities

here for qualified technicians, operators, etc. If you're
looking for opportunity get started nov learning Radio-
Television at home in spare time. Cut out and mail
ostage free card. J. E. Smlth President, National Radio
f titute, Washington, D. C. QOUR 40TH YEAR.

in Radio-Television.” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, D.C.

Mail me Lesson and Book, '""How to Be a Success in Radio-
Television.”” {(No Saleaman will call. Please write plainly.)

NAME .AGE
ADDRESS
CITY ZONE.. .STATE

write in date
of discharge

VETS
BCD

B - ericanradiohistory com



www.americanradiohistory.com
www.americanradiohistory.com

Train at Home to JumpYour Pay

asaRADIO-TV Technician (-

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT EOMBINA ION for job security,
good pay, advancement. When times are
ood, the trained man makes the BETTER

AY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
yvou and your family more of the better
things of life.

Radio-Television is today’s opportunity
field. Even without Television, Radio 18
bigger than ever before. Over 3,000 Radio
Broadcastin%’Stations on the air; more than
115 million home and Automobile Radios

are in use. Then add Television. Television
Broadcast Stations extend from coast to
coast now with over 25 million Television
sets already in use. There are channels for
1,800 more

Television Stations. Use of

Aviation and Police Radio, Micro-Wave
Relay, Two-way Radio communication for
buses, taxis, trucks, etc. is expanding. New
uses for Radio-Television prineiples coming
in Industry, Government, Communications
and Homes.

My Training is Up-to-Date

You Learn by Practicing
Get the benefit of my 40 years experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
ve]oped kits of parts I furnish “bring to
life”” the principles you learn from my les-
sons. Read more about equipment you get
on other side of this page.

Naturally, my training includes Tele-
vigion. I have, over the years, added more
and more Television information to my
courses.. The equipment I furnish students
gilves experience on circuits common to
BOTH dio and Television.

Find Out About the Tested

Way to Better Pay

Read at the right how just a few of my
students made out who acted to get the
better things of life. Read how NRI stu-
dents earn $10, $15 a week extra fixing
Radios in spare time starting soon after
enrolling. Read how my graduates start
their own businesses. Then take the next
sbe‘? mail card below.

ou take absolutely no risk. I even pay
postage I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thm‘ouiI I want you to see my
64-page book ow to Be a Success in
Radio-Television” because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month. Many graduates make more than
the total cost of my training in two weeks.
Mailing postage free card can be an im-
onant step in making your future success-

1. J. E. Smith, Premdent National Radio
Instltube Washmgton 9, D.C. OUR 40TH
YEAR.

FIRST CLASS
Permit No. 20-R
{Sec. 34.9, P.L.&R))
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary |f Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts.,,N.W.
Washington 9, D. C.

[ F R e F R R I R R R R I R R R R R R E B O O |
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J. E. Smith, President B
National Radio Institute ’._.
The men whose messages are published
below were not born successful. Not so

long ago they were doing exactly as you
are now . . . reading my ad! They decided

they should KNOW MORE . so they
could EARN MORE . . . = they acted"
card below now.

i TRAIHED THESE Mm

Handicapped
but Successtul
*“I am now Chlef Enxl-

In Spare Time
‘*Before finishing, I

¥ neer at WHAW. My earned as much as $10
left hund s off at the ' i a week in Radlo servic-
wrist, A mun cando . . . ‘o, ing, In my spare time. 1
if he wunts tn.” R. J. recommend NRI". 8.
Bulley, Wenton. W. Vu. J. Petruff, Mlami, Fia.
Control Operator, Has Own
/ Station WEAN Radio-Television Shop

“Doing Radio and
Televlslon servlclns full
time. Have my own
shop. 1 owe my success
to NR!,~ Curtis Stath.
Fort Madison, lowa.

"1 recelved my licens:

T . and worked on ships,
Now with WEAN ux
control operator. NRI

i course Ix complete.” R.

Arnoid. Rumford, R. .
| - .-

Has Growing
Business

Got First Job
Thru NRI

“‘Am becoming ex|x-rt My first Job was with

- Teletriclan as well an - KDLR, Now Chlef
Radlotriclan. Wlithout - Engr. of Radlo Equip-
‘our course this would —. ment for Police and

e impoasible.’

P. Flre Dept.” T. Norton,
Brogan, Loulsville, Ky.

‘:‘/"‘ Hamllton. Ohlo.
Find Out What RADIO-TV Offers You

SAMPLE LESSON
S und 64-PAGE BOOK

7 Both FREE

Start Soon to Make *10,
*15 a Week Extra lemg Sets

Keep your job while training. )
Many NRI students make $10,
$15 and more a week extra fixing
neighbors’ Radios in spare time
starting a few months after en-
rolling. I start sending you
special booklets that show you
how to fix sets the day you en-
roll. The multitester you build
with parts I furnish helps dis-
cover and correct troubles.

Do You Want Your Own Busmess‘-’

Many NRI trained men start
their own successful Radio-Tele-
visien sales and service business
with capital earned fixing Radios
in spare time. My book tells how

ou can be your own boss. Joe

ravers, a graduate of mine, in
Asbury Park, N_J_, writes: "T've
come a long way in Radio and
Television since graduating.
Have my own business on
Main Street.””
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(3.4
Certified Quality Service
Business Builders
SIGNS...POSTALS

m
’ 2 dignir
e e m. !]f

4 MORE
CQS Sules Aids

Certified
QUALITY SERVICE DEALER

I'l‘ in

10 CYen strongae o
yco,.::.ﬁg Quality Servgoe el
KSH'ylmn smnsnm‘f ':tli,‘

“ertising Campaigy in Ly
Wit you

. i
c » ind yoy, ! gain
SC your 4 ney Sales i,
& Cos crs

5. Britnan, 4 be peo
GET THIS CATALOG Hing ' Pt 10 1 8451 “reiewy
Wm0 k) o B0d ith CHltvisigy
C on cougt in (7 g
S T T erlified

TIE IN cven stronger with vour Certified Quality QuaLity SERVICE

Service campaign in LIFE and POST. Tell your cus-
tomer again and again. You offer him the quality serv-
ice and fair charges that spell C...Q...S. Win his con-
fidence and vou win his business. Along with vour
CQS tags and displays, use your new CQS illuminated
indoor sign . . . flange sign . . . postals . . . and ad mats.
You'll be proud of them. They are modern, dignified,
cconomical . . . and their CQS message sells hard. Sce
them at your CBS-Hytron distributor’s. Or write for
CQS-10 catalog. But act now!

WE Cioriey
AUy op PARTS

AKD SEavice
FAIR Coagggg

i I
qunin WP

NEED MORE CQS 1AGS?

Wilh your 3-line imprint, they are priced low:
250 for $2.25, 500 for $3.50, 1000 for $6.00.
Order from your distributor . . . or direct.

CQS- 10 Catalog also features }
3 direct-mail postals. . . 9 ad mats.

‘ DAY
A 600%5:@-’ 10 SOCKET LOCATORS with 20 miniature tubes
' \S .

During January and February. Order 20 CBS-Hytron
miniature tubes. Your distributor will gire vou this
package of 10 new CBS-Hytron Socket Locators. With
them, plugging miniatures into hard-to-locale sockets
is casy. Socket Locator slips over pins of tube (7-pin or
9-pin). Key of Locator finds socket . . . guides tube into
it. quickly. Save time and temper . . . take advantage
of this limited offer. See your CBS-Hytron distributor.

L -
P \\S Dy ﬁ?n‘u",' Biade
POl 4
T Lo NEW...FREE CBS-HYTRON CRYSTAL DIODE MANUAL

Complete, down-to-earth, 8-page manual on crystal diodes. Three
‘S'o‘,n parts: 1. Advantages and construction. 2, Complete data. 38 types. w .
4 3. Selection and application. Profusely illustrated. Ten hasic cir- h 9
cuits. Gives you all the crystal-diode information vou have been \
sceking. FREE . . . from your CBS-Hytron distributor . . . or write \

s

direct. e LI e

Y CBS=-HYTRON Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc,

A member of the €BS family . . . CBS Radio « CBS Television
Columbia Records, Inc. ¢ €8S Loborotories » CBS-Columbia * and CBS-Hylron

Monufacturers of
Receiving Tubes Since 1921

RECEIVING . . . TRANSMITTING . . . SPECIAL-PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS
January, 1954 z1
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[ntroducing

The New SYLVANIA TELEVISION

LABORATORY OSCILLOSCOPE Type 404

An extremely sensitive, wide band, all-purpose oscilloscope created

especially for designing and servicing television receivers.

¢/ ENGINEERED BY SYLVANIA

Sylvania's extensive engineering facilities have
made possible the development of an instrument
which you can depend upon to help you service
quickly and accurately.

‘/STYI.ED BY SUNDBERG AND FERAR

The striking professional appearance of the 404
Oscilloscope helps you win more service business
by inspiring customer confidence in your ability

to do a top-notch |ob.

CHECK THESE FEATURES

v’
4
v’
v’
v’
v
v’

Flat response from 10 cycles to
2 mc., useful to 4 mc.

Sensitivity—0.01 volts (10 milli-
volts per inch)

Input Impedance—5.0 megohms
and 26 vufd.

Unusuval sync stability

Frequency-compensated atten-
vator

Vertical and horizontal polarity
reversing switches

High voltage and demodulator
probes included with instrument

Available now through your SYLVANIA Radio Tube Distributor

SYLVANIA ELECTRIC PRODUCTS INC.

RADIO AND TELEVISION DIVISION

Williamsport, Pennsylvania

22

RADIO & TELEVISION NEWS

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

NO EXPERIENCE NECESSARY!

LEARN TELEVISION AT HOME

L. C. Lane, B.S,, M.A.
President: Radio-Television Training Association
Executive Director: Pierce School of Radio &
Television

Combination
Voltmeter.
AmMmeter-Ohmmeter

You build all this

equipment and
more! Everything
yours to keep.

VETERANS!

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS
UNDER NEW G.l. BILL! If discharged after June 27, 1950
— CHECK COUPON! Also approved for RESIDENT TRAIN-
ING in New York City...qualifies you for full sub-
sistence allowance up to $160 per month.

EXPERT FM-TV TECHNICIAN TRAINING!

My FM-TV Technician Course can save you months of train-
ing if you have previous Armed Forces or civilian radio experi-
ence! Train at home with kits of parts, plus equipment to build
BIG SCREEN TV RECEIVER, and FREE FCC Coaching
Course! ALL FURNISHED AT NO EXTRA COST!

NEW! PRACTICAL TV CAMERAMAN & STUDIO COURSE!

r (For men with previous radio & TV training)

I train you at lome for an exciting hig pay
job as the man Dbehind the TV camera.
Work with TV stars in TV studios or “on
location’ at remote pick-ups! \ special one-
week course of practical work on TV studio
equipment at I'ierce School of Radio & TV,
b our associated resident school in New York
L City, is offered upon your graduation,

FREE FCC COACHING COURSE!

Quaviries you For HicHER Pay! Given to all my students AT NO
EXTRA COST after TV Theory and Practice is completed. Helps
vou qualify for the TOP JOBS in Radio-TV that demand an FCC
License! Full training and preparation at home for your FCC License.

o s ot T -

OPTIONAL: TWO WEEKS TRAINING
IN NEW YORK CITY AT NO EXTRA COST

3 You get two weeks, 50 hours, of intensive Laboratory work on
modern electronic equipment at our associated school in New
York City—Pierce School of Radio and Television. And [ give 1
you all this AT NO EXTRA COST whatsocver, after you finish
your home study training in the Radio-FM-TV Technician course

] and FM-TV Technician Course.

RADIO-TELEVISION TRAINING ASSOCIATION

52 East 19th Street, New York 3, N, Y.
Licensed by the State of New York Approved by the VA

January, 1954

AC-DC Power Supply

.
C-W Telephone
Tranamitter

VETERANS! CIVILIANS!

"uh’lc Address System

Thousands of new jobs in TV are opening up in every state
as new stations go on the air. You too can take your place
in America’s booming TELEVISION and Electronics in-
dustries . . . enjoy the success and happiness you always
wanted. Keep your present job while I prepare you at home
for a life-time career as a trained TV Technician. You
“learn-by-doing” with the actual parts and eguipment I
send vou ... the same successful methods that have helped
hundreds of men — many with no more than grammar
school training — master television!

ENOUGH EQUIPMENT TO SET UP YOUR HOME LABORATORY!
As part of vour training, I give you ALL the equipment
you need to prepare for a BETTER PAY TV job. You
build and keep a professional GIANT SCREEN TV RE-
CEIVER complete with big picture tube (designed and
engineered to take any size up to 2l-inch)...also a
Super-Het Radio Receiver, RF Signal Generator, Com-
bination Voltmeter-Ammeter-Ohmmeter, C-\W Telephone
Transmitter, Public Address System, AC-DC TPPower Sup-
sly. Evervthing supplied including all tubes.

GOOD SPARE TIME EARNINGS

Almost from the very start you can carn extra money while
learning, repairing Radio-TV sets for friends and neigh-
bors. Many of my students eam up to $25 a week ... pay
their entire training from spare time earnings. .. start their
own profitable service business. Act now! Mail coupon
and find out for yourself what a TV career can do for you!

MAIL COUPON TODAY!

MY 4 FREE AIDS SHOW YOU
.HOW AND WHERE TO GET A
. BETTER PAY JOB IN TELEVISION!
See for yourself how
. my simple, practical
methods make E

- cess easy.
|

Mr. Leonard C. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N. Y. Dept. T-1B
Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE
SAMPLE LESSON, and FREE aids that will show me how I

can make BIG MONEY IN TELEVISION. I understand 1 am
under no obligation and no salesman will call.

(PLEASE PRINT PLAINLY)

NAME. ; __AGE
ADDRESS.
CITY. __7ZONE__STATE ——

I AM INTERESTED IN:
O Radio-FM-TV Technician Course =~ VETERANS! Check here
D FM-TV Technician Course for Training under NEW
DTV Cameraman & Studio Course GLBill ...........

a

BLIIIIIIIIIII
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Bag these

capacitors
oe.without
hunting

g5 ¥

These new
Centralab Ceramic
tubular and disc
BC Capacitor Kits end
parts hunting. With parts
at your finger-tips, you
save unnecessary trips...
you stay in the shop and
build more profit time.

Each assort-
ment has been
completely
revised to keep
pace with

the rapidly
changing
electronics
field.

Kit DK-200, for

example, contains -
200 tubulars and ] 1 |
= ::lpf: Al i 20
moving types. & u
parts are sealed in ‘- f'g:" S
envelopes. You

pay nothing extra 1

for handy metal 'ﬂ__'.!c"r
cabinet.

A

e

-

Pocket-sized KIT
DK-100 contains
100 tubulars and
discs in 5 most
popular values.
Box is free.

Other Kits of 12 and 25

Hi-Kaps are values

you use every day for
TV and radio.

See your Centralab

distributor NOW for

complete facts on BC

Capacitor Kits.

You'll be time and

money ahead if you do.

g'//v

0 |
Icm_‘:?]
----------------------’{ £ .I-
T CENTRALAB e
: A Division of Globe-Union Inc. H H
' 910-A E. Keefe Ave., Milwavkee 1, Wis. — 3 1
1 Please rush complete technical data on 1
1 Centralab’s Ceramic Capacitor Kits, 1
) [ ]
I Name 1
i [ ]
: Firm H
1 1
8 Address 1
[ ] [ ]
1 City Zone. State. :
.---------------------------
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R. H. ENGSTROM, former senior elec-
tronics buyer for Zenith Ruadio Corpo-
ralion, has been
named sales mana-
ger of Dale Prod-
wcts, Inc., Columbus,
Nebraska manufac-
turer of wirewound
and deposited car-
bon resistors.

Mr. Engstrom has

" had 12 years’ expe-
rience in radio parts buying and sales
for Zenith and Motorola.

The company also named M. A.
Woodworth to the post of comptroller.
He was formerly with the auditing de-
partment of the Nebraska Public
Power System.

* * *
CHARLES C. KAYHART has been named
service training director for The Mag-
navoxr Company. He will make his
headquarters at the company’s Fort
Wayne, Ind. plant . . . DeWuald Radio
Mfg. Corp. has appointed JAMES N,
RYAN, JR. to the post of sales and ad-
vertising manager . . . WILLIAM H.
KELLEY has been named to the newly-
created post of vice-president in charge
of marketing for Allen B. Du Mont
Laboratories, Inc. He was formerly a
vice-president of Motorola, Inc. . . .
EDWARD J. DAVENPORT is the new chief
of the cathode-ray tuhe commercial
engineering division of Nutional Union
Radio Corporation . .. DAN D. HALPIN,
general sales manager of the television
receiver division of Allen B. Du Mont
Laboratories, Inc.,, has been named
chairman of the sales managers com-
mittee of RETMA. He succeeds Wil-
liam L. Dunn in the post ... GORDON
S. HUMPHREY, executive assistant to
the general manager of Raytheon
Manufucturing Company’s equipment
division, has been appointed assistant
vice-president of the company . . .
JOSEPH S. ROBB is the new director of
engineering for Ruadio Condenser Com-
puny and will be in charge of all radio
condenser engineering functions . . .
DONALD H. STOVER, former district
service manager for the RCA Service
Company, Inc., has been appointed
service manager at Sentinel Radio Cor-
poration . . . Pacific Transformers, Inc.
has appointed WILLIAM HERRON to the
post of West Coast sales engineer . . .
DR. ADAIR MORRISON has been named
head of the research section of Sprague
Electric Company’s research and engi-
neering department . . . MARTIAL A.
HONNEL was recently elected vice-
president and chief engineer of Meas-
urements Corporation of Boonton, N.J.
... HARRY E. ALLEN has been promoted
from senior engineer to government

' products manager of the Jensen Man-

www americanradiohistorv . com

ufacturing Company of Chicago . . .
Raytheon has named STANLEY D.
CRANE to the post of director of engi-
neering and research for the special
products division of the television and
radio division . . . . . . . J.E
SCHLENER is the new merchandising
manager of the electronics division of
Sylvania Electric Products Inc. He
will make his headquarters in Woburn,
Mass. . . . EDMOND S. WINLUND is the
new chief engineer for Gray Research
and Development Co., Inc. He was for-
merly associated with RCA and West-
inghouse . . . WALTER D. ROWLANDS,
founder and president of Major Appli-
ances, Inc. of Florida passed away re-
cently after an illness of two months.
His widow has been named to succeed
him ... JOHN S. MARGOLIN and WILL
BROOKS have joined the rep firm of
J.K.M. Inc. in Chicago. Both men were
formerly associated with Tape Master,
Inc. . .. ROBERT L. SHAW is the new
radio field sales manager for the radio
and television division of Sylvanic.
»* ¥ *

JACK COLYIN has been named director
of engineering for the Gates Radio
Company succeeding the late Fred O.

Grimwood.
Prior to joining
Gates, Mr. Colvin

was chief engineer

and plant manager

L of the Commerciul

' Rudio Company of

New York, chief au-

: dio engineer for the

American Broad-

casting Company, and systems engi-

neer for the Radio Corporation of
America.

Mr. Francis W. Wentur, the com-
pany's chief engineer who has been
handling the director’s post, will now
devote his full time to his regular
duties.

*® *® *
SYLVANIA ELECTRIC PRODUCTS INC.
has broken ground for a new TV pic-
ture tube plant at Fullerton, Califor-
nia, 30 miles southeast of Los Angeles.
The building, which should be ready
for occupancy about April 1st, has
51,000 square feet of floor space . . .
The Carboloy Department of GENERAL
ELECTRIC COMPANY has opened a new
magnet plant in Edmore, Michigan.
The plant employs about 450 persons
... RADIO CONDENSER COMPANY has
placed in operation part of its new
90,000 square foot manufacturing plant
in Camden, N. J. . . . PACKARD-BELL
COMPANY formally opened two new
buildings housing its cabinet milling
and finishing division in the West Los
Angeles area ., . . PYRAMID ELECTRIC
CO. has opened a new plant in Gas-

RADIO & TELEVISION NEWS
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LIST PRICE

$36.15

SEE YOUR
JOBBER

LIST PRICE

$24.50

SEE YOUR
JOBBER

LIST PRICE

$43.50

SEE YOUR
JOBBER

January, 1954

#2 585,670 (( ’
2,609,503
42,625,655
+2,644,091 ({
£2,661,423 (

OTHERS PENDING

Antenna orroys
position switch
necessary hook-up harness -
Individuaily boxed in moilable corton.

1"r

t D/RECIION UIEAME RCEPTON

. MONEY

IIM[S

THAN ALL OTHER ANTENNAS
Solves ?awz Pnobilem cu an'z rnea

The Super 40 is the general purpase
model for conditions prevailing in
most communities todoy. Within
o short time 15 to 20 UHF-VHF
stotions will be on the air within
o 60 mile rodius of every fair
sized community. With the instal-
lotion of the Super 60, you are
improving your present reception
in all directions ond you ore
ready for the future.

The Suburbon 40 hos been devel-
oped for suburban oreas where the
stations are closer and trouble
with distonce is less of o problem
— but the odvantage of oll di-
rection oll chonnel reception is
necessory. A low priced high
quality ontenno for the present
ond the future.

Here is the reol go-getter of the
All Chonnel tamily. The Uliro 150
reoches out ot long distances on
VHF ond gives you a bright, clear
picture 150 miles end more. This
ontenno hos solved the problem
for thousands throughout the coun-
try where long ronge reception
wos otherwise impossible.

9 POSITION

ELECTRONIC

ORIENTATION
SWITCH

PRICE INCLUDES

ALL CHANNEL ANTENNA CORP.

70-07 Queens Blvd., Woodside 77, N. Y.

%’(W"-? B Ok WW

- TO RECEIVE ~#¢ CHANNELS

2-83 rrom s#¢¢ DIRECTIONS
AND POSITIVELY OUTPERFORM
#¢¢ OTHER ANTENNAS wirH ;‘r
OR WITHOUT A ROTORMOTOR*

- necetsory stocking bors - @
switch.to.set coupler -
7" stoand-offs

A A
- ﬂ’ ﬂ,r

v ;

7 ;—- Lo .-.’J'Wﬁ-v

BACK GUARANTEED

Qs

NORE PﬂW[RFUl

Yes, we said YOUR area. With the FCC
allocating over 2,000 new TV Stations cover-
ing 12 VHF and 70 UHF channels, your area
is due to change and you will require an
antenna able to receive both UHF and VHF
channels from all directions. All Channel
Antenna Corp. has just the antenna to fill
your needs and money back guaranteed to
positively bring you at your location, clearer,
sharper, pictures than any combination of
present day antennas using expensive rotor
motors, boosters, etc. With a flick of the ¢
position electronic beam selector switch, any
station in any area is instantly brought in on
any TV set clearer and sharper.

coI:O!.IMICAI.ENE

Low Loss External Air Dielectric
Matched Impedance
Eliminates End Sealing
Eliminates Condensation
Up to 50% Less Loss
Then Tubular When Wet
Easily Spiraled

No Breaking or Shorting
Patents Pending - T. M. Reg.

While antenna reception is guaranteed
as specified, perfect pictures have been
consistantly received from 2 to 3 times
these distances.

Hickory 6-2304
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Sangamo

B Quollly

Capacitors

since S
1924 p—

First Complete line

molded wire lead for all requirements
mica

\ Y

Look to Sangamo—the fastest growing capacitor
manufactyrer in America—for top quality capacitors
at a fair price. The line includes wire lead micas, trans-
mitting micas, silvered buiton micas, molded paper
tubulars, oil filled paper capacitors, dry electrolytics,
tantalum electrolytics. Write for Engineering Data
Sheets on the types you need.

.

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS
28
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tonia, N. C. for the manufacture of pa-
per, motor starting, and ceramic con-
densers.  The plant occupies 160,000
sguare feet of floor space . . . Increased
manufacturing facilities at GENERAL
ELECTRIC'S receiving tube plant at Tell
City, Ind. will be housed in a newly-
completed 44.000 square foot plant ad-
dition. Component parts and mounts
for receiving tubes will be processed
in the new addition . . . THE MORRIS
F. TAYLOR CO. has moved to larger
quarters at 9431 Georgia Ave., Silver
Spring, Maryland. The move was ne-
cessitated by a fire which almost de-
stroyved the firm’s previous location in
the Westland building . . . Ground has
been broken for an addition to STROM-
BERG-CARLSON'S clectronics engineer-
ing building which will triple the size
of the firm’s facilities for that depart-
ment . . . TRAD TELEVISION CORPORA.-
TION of Ashury Park, N. J. has re-
sumed full production with the dedica-
tion of a three-story wing replacing
that part of the plant which was de-
stroyved by fire a year ago . . . WAL-
DOM ELECTRONICS, INC. has beguncon-
struction of a modern plant at 4621-
4645 W. 53rd Street, Chicago ... NEW-
ARK ELECTRIC COMPANY has added
10,000 square feet of floor space by
taking over another f(loor of its build-
ing at 223 W. Madison St. in Chicago

. GEO. STEVENS MANUFACTURING
CO., INC. of Chicago has completed an

| addition which doubles the area of its

present plant. The new space is being
used for manufacturing high-speed coil
winders and for an enlarged engineer-
ing and design department . . . The
new $400,000 plant of HALLICRAFTERS
CANADA LIMITED has been dedicated
with elaborate ceremonies attended by
U.S. and Canadian television indus-
trialists. The plant is located at Don
Mills, a suburb of Toronto.
* S ES

ROBERT J. MUELLER has been promoted
to the post of sales manager of Walsco
Electronics Corpo-
ration of Los An-
geles.

Mr. DMueller has
worlked in practi-
cally all depart-
ments of the firm
during the past four
years. His previous
position was assist-

{ ant sales manager.

His initial efforts as head of the sales
department will be the promotion of
the company's new u.h.f. converter and
three new antenna models.

* * *
AUDIO WORKSHOP, INC. has been
formed in Chicago to handle the sales,
installation, and servicing of high-fidel-
ity music systems. The consulting firm
has offices at 725 S. LaSalle Street.
Principals in the new organization in-
clude Sam Denvov, president; Charles
J. Taylor, Jr.; and Pcter M. Keim, sec-
retary-treasurer . . . DAVELLE LABO-
RATORIES, INC. has heen established at
Springficld Gardens 13, N. Y. to pro-
vide a new source for all tvpes of
printed circuits. The circuits will be
(Continued on puge 113)
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CREI prepares you
quickly for success in

The future is in your hands!

The signs are plain as to the future of the traincd men in the electronics
industry. It is a tremendous industry, and—at the present time there are more
jobs than there are trained men to fill them. But—when there's a choice between
a trained and untrained applicant, the trained man will get the job. Your
biggest problem is to decide on—and begin the best possible training program.

CRE! Home Study . . .
The Quick Way to Get There.

Since 1927, CREI has given thousands
of ambitious young men the technical
knowledge that leads to more money and
security. The time-tested CREI procedure
can help you, too—if you really want to
be helped. CREI lgssons are prepared by
experts in easy-to-understand form. There
15 a course of instruction geared to the
field in which you want to specialize. You
study at your convenience, at your rate of
speed. Your CREI instructors guide you
carefully through the material, and grade
your written work personally (not by
machine).

Industry Recognizes
CREI Training.

CREI courses are prepared, and
taught with an eye to the needs and de-
mands of industry, so your CREI diploma
can open many doors for you. Countless
CREI graduates now enjoy important,

€apiTOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute o

3224 16th Street, N.W.

January, 1954

good-paying positions with America’s
most important companies, Many famous
organizations have arranged CREI group
training for their radio-electronics-tele-
vision personnel. To name a few: All
America Cables and Radio, Inc.;
Canadian Aviation Electronics, Ltd.;
Canadian Broadcasting Co rporation;
Columbia Broadcasting System; Canadian
Marconi Company; Hoffman Radio Cor-
poration; Machlett Laboratories; Glenn
L. Martin Company; Magnavox Com-
pany; Pan American Airways, Atlantic
Division; Radio Corporation of America,
RCA Victor Division; Technical Ap-
pliance Corporation; Trans-Canada Air
Lines; United Air Lines. Their choice for
training of their own personnel is a good
cue for your choice of a school.

k Benefits Felt
’ Right Away.

Almost immediately, you feel the
benefits of CREI training. Your em-
ployer, when informed of your step to-
ward advancement (only at your request),
is certain to take new interest in you and
in your future. What you learn in CREI
Home Study can start helping you do a
better job immediately.

MAIL COUPON TODAY

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 111-A, 3224 16th St., N.W., Washington 10, D. C. =l
Send booklet “Your Future in the New World of Electronics” and course ouifine.

CHECK O TV, FM & Advanced AM Servicing
J O Practical Radio Engineering
Broadcast Racho Engineering (AM, FM, TV)

FIELD OF
GREATEST

www.americanradiohistorv.com

MEBROADCASTING
TELEVISION

B MANUFACTURING

W COMMUNICATIONS

MOERVICING

WAERONAUTICAL
ELECTRONICS

CRE! also 6ﬂers
Resident Instruction

at the same high technical level—
day or night, in Washington, D. C. New
classes start once a month, If this instruc-~
tion meets your requirements, check the
coupon for Residence School catalog.

INFORMATION FOR VETERANS

1f you were discharged afier June 27, 1950—Iet the
new G. L. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

Get this fact-packed hooklet
today. It’s free.

Called “Your Future in the New
World of Electronics,™ this free illustrated
booklet gives you the latest picture of the
growth and future of the gigantic elec-
tronics world. It includes a complete out-
line of the courses CREI offers (except
Televisionand FM Servicing) together with
all the facts you need to judge and com-
pare. Take 2 minutes to send for this book -
let right now. We'll promptly send your
copy. The rest— your
future —is up to you.

O Aeronautical Radio '
Engineering l

Fownded i 1527 el e i N .
q 8l c0000000000000600000000600006060606000000000800000 006000 6E0ODECOO000AE l
ington 10, D.C.

Wash g ! D.C (#l§700000000000000000000000800C0BEaRRE0E00000008 Zone...... Stale.....eeeenenns 1

Check—0O Residence School O Veteran |
ey oun —us SEs GEP GED GED GED GED IR EED SED GED GG EED D SED GED GER SED G emw emw emw
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® NEW WALSCO GOLD DIPOLE YAGI (UHF)

No less than 24 kt. gold plating on the receiving dipole of

this great, new, 10 element Yagi. Why gold? Because gold resists

corrosion better than any other metal...and gold is an excellent

conductor. Like the most powerful radar antennas, the

AMAZING Walsco Gold Dipole Yagi guarantees permanent high gain in
any location, under all weather conditions. It’s custom-made for

3 Y E A R each location. The only Yagi that carries a 3 year unconditional
guararitee! And it costs no more than conventional Yagis.

NEW WALSCO IMPERIAL CONICAL (VHF)

Here’s the first radical improvement in Conicals. A new insulator
which utilizes “barrier discs” and 2 inches of air space

between the terminals prevents “shorts.” Soot deposits, dirt,
moisture, salt, etc., cannot affect the insulator. This great, new
Conical will therefore maintain high gain performance

under any and all weather conditions. Front-end hardware is
stainless steel to prevent corrosion losses permanently.

Takes only 2 minutes to assemble because there’s no loose
hardware. Nothing compares to the Walsco Conical at any price
...and it’s backed by the only 3 year unconditional guarantee!

GUARANTEE

Write for complete information

WALSED FLERTHONIRS LDAPUIATION

Www.alwwel‘iwﬁﬁm.idm JoaAnoeles 16. California
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T.ets face it...

... the best tube you can buy
18 your best buy

When it comes to anything so important in radio and television serv-
icing as a receiving tube, performance means much more than price.

After all, when you purchase a receiving tube, you are
not buying just glass and metal. Your reputation and your
profit depend on the perforinance that tube will provide!

1f you try to cut corners by buying
“seconds” . . . or by using “just any tube
brand,” you may be in for trouble.
Unnecessary callbacks alone can eat up
all your profit. That’s why we think
you’ll be interested in these two facts
about RCA Receiving Tubes . . .

First Fact: There is no such thing as a
“second” RCA Receiving T'ube that can find
its way to market. If an RCA Tube fails
to pass its final test, it is not only rejected
... 1t 48 broken up, dumped into a “meat
chopper’” and ground up into so much hash.

Second Fact: The quality of RCA
Receiving Tubes is continually being
“upgraded.” For instance, when tele-
vision came, you asked for an improved
6SN7-GT. As a result, RCA’s
6SN7-GT is a far better tube
than the 6SN7-GT of yesterday.

| ELECTRON TUBE EEIRATE

You see, we guard our reputation o
as zealously as you guard yours. A .
So let’s face it . . . you just g N
ean’t afford to buy anything 7 N\
less than the best in receiving ¢ \ ]
tubes—and that’s RCA.
# E¥ To be sure you’re getting unused,
factory-fresh RCA Tubes, buy them

only in the familiar red, white and
black RCA Tube cartons through your
authorized RCA Tube Distributor.

ﬁ.
RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON, N. J.

January, 1954

www americanradiohistorv com
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OUT-PERFORMS:

this...I this ... | this ...

or this

/

i

f

amazine VHF
CHAMPION"

a NEW KIND of Antenna

that out-performs every all-channel
VHF antenna ever made — —

and many Yagis, too!

F i\

America’s servicemen have spoken! In only 2 months,
they’'ve made the CHAMPION the nation’s top-selling VHF
antennal It's the highest gain ali-channel YHF antennc ever
developed, and its performance has now been proven by over
30,000 outstanding installations.

Only the CHAMPION has the unique new ‘Tri-Pole”,
triple-powered dipole system in which the Low Band dipole
also functions as three dipoles tied together, in phase,
on the High Band.

Folded dipoles throughout give close to 300 ohms
impedonce across entire band. Lightweight, all-aluminum
construction. Available in one, two, or four-bays.

Q

™

e Y

e

" MASTER . siq
3 - :

ONQUERS
'\ SPACE!

¥, X
f’;'i.. 3

horfzontal

The stacked CHAMPION provides:

o
uf

e 11.13 DB High Band gain
o 6%2-7V2 DB Llow Band gain

polar pattern
(relative
voltage)

Assembles faster than o five.clement Yogi.
Screen “Pops-Up” instantly. “Tei-Pole’
assembly just snaps inte place.

CHANNEL MASTER CORP.

CLLENVILIE N T

- - . TR
PR -
- i
i 4
‘ LT
=95
madeh mee Hat price
s sngle bey 82001
otas, 3752 ~wo bay am
B ey 4 354 iy 88
= 4 Beperate Stucking Harnascas
= b 325 {2 bay hametses $2.08
v & ais.s 4 bay bamuu-'l PRy

®Pat. Pend.
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3 great, new UHF antennas

by CHANNEL MASTER

STACKED TWiN
CORNER REFLECTOR miodel no. 406-2

2 The most powerful UHF fringe area
installation you can make today!

'“_‘-.‘\\' W 9

N

@ Broad Band coverage — yet out-performs most
stacked Yagis.
® Covers every UHF channel, not just segments of
the band.

@ New impedance-matching, two-stage stacking system.

Another original Channel Mcs*er development!

Model No.l Description ll.in Price i . 7] e T
408 | Twin Corner Refleetor | $18.06 § s
406-2 | 2-Bay Twin Corner 368,10

Reflector. Stacking
harness furnished |

- powerful . . - N
Y 3 L ) 4048-3 | Stacking harness only,l 2.08
> ol T lfurni:.hed seporately.
4 «:

- .' R L T {’1 . E
'\ antennds.”:.* \W\ the first UH
") R ' CORNER REFLECTOR

model no. 409

Only CHANNEL MASTER’S

CORNER REFLECTOR can be adapted
to any kind of UHF installation —
with or without YHF — at no extra
cost. Every antenna contains all
necessary hardware and braces for
BOTH popular types of mounting.
Sharp directivity and unusually high

-

3 re }
FOLS distances <
. ._*'fi » ".':qr-_!

mounts

only this way . . . or this way gain across entire UHF ban¢.
$903 Installs instantly ! Original Channel Master assembly

1 feature: Screen swings open like a book —

llSt dipole ossembly snaps into place.

“Sw E ET 1 6 ¥ The World’s First 16-Element UHF Yagi!

@ Custom-designed for your particular
area.

® Super-power! Sensational fringe
area recaption,

® Delt-Weld design. Elements WELDED
to crossarm, Delta-matched dipole gives
uniform impedance.

® Wide band coverage, up to 21 channels, CEANNEL MASTER LORP.

model no. 420

Send for; complete
technical literature.

siug,
RSSED
Ly
i3
) o

Wl ty

® Average gain: 13 DB single
16 DB stacked

Copyright 1953, Channe! Master Carp.

Ly =
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RADIO
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HERE ARE JUST A
FEW OF THE

M hsion | |
TEE},_E}'_!"%‘WS it BIG

VALUES

IN THE 156 PAGE
1954
B-A CATALOG

WRITE US, IF YOU HAVE
NOT RECEIVED IY

BURSTEIN-APPLEBEE CO. Dept. M,

] 1012-14 McGee 51, Kansas City 6, Mo.
F R E E l O Send Free B-A Catalog No. §41 )
| O My order attached for items in this ad.
! $ o eiiieienn. enclosed. |
195“ ' P[] T ——————— {
B-A Address.

CATALOG i

City.

e StatE. M

41-FT. TELESCOPING
STEEL MAST

FOR TELEVISION, ETC.

Thousands were previouslg grabbed up as an
outstanding buy at $24.88 . . Now, another
huge special purchase from Gov’t. surplus makes
possible this Terrific Bargain. {Original Gov't,
cost said to be $60.00 each.

Built to rigid Army Specs. {AN-5-2) for portable
tield lighting ideally suited for a truly
superior TV mast as well as for amateur beams,
lighting, flagpoles, etc.

Compare these specifications with ordinary TV
Masts . . . 5 sections extend to 41 ft., telescope
to 9% ft. Super-strong chrome aslloy seamless
steel tubing, baked brown weather-proof enamel
inside and out. Two machined close-fitting
bushings and 3-hole quy ring at each joint.
Sections extend easily, are held Tn position by
heavy cross pins . . May even be raised hori-
zontally fully extended, with no buckling! Can
be dis-jointed for shortening or dividing. Top
section diameter 34" yet stronger than 'usual
TV masts and of ample size to accommodate an-
tenna mast clamp hardware. Mid-sections ) 34",
134" and 2Y%g"”. Base section 215" diameter.

Makes possible at low cost ground mounted an-
tenna systems commonly preferred to roof-top
installations because of less hazard for the in-
staller and the home—plus better choice of an-
tenna location.

Order Now While Available at this Low Price!
Every Mast Brand New.

MNo. 6A8S5.

Shpg. wt. 40 Ibs.
SPECIAL EACH ..., _$l 3.69
4 Masts in Original Wood Crate

Shpg. wt. 200 Ibs. Lots of 4 for.... ... $49'97

BATTERY-OPERATED TELEPHONE HANDSETS

4

No. 20A946. (less batteries}
Per Pair _

Batteries for above (requires one per phone)Ne. 21A2,

Two Conductor Telephone Wire: No. 2A171,

59

PAIR

R . %3

Provides, at an unbelievably low cost, a
dependable  two-way phone  system,
powerced by self-contained flashlight
batteries (935 Eveready or equivalent}
and operated over two-conductor wire
for distances up to 1 mile with excep-
tionally fine speech reception, equal to
that of any ordinary telephone.

Ideal for TV installers in making proper
alignment of roof or attic antennas.
“Just-it" for construction gangs, tem-
porary communication systems in fac-
tories, on the farm, in homes or for
emergency uses., So simple in operation
even a child can use it for house-to-
house, house-to-garage, and other play
uses. Push button switch automatically
connects battery.

Molded of break-resistant telephone-
black polystyrene. Complete, ready to
use with clips for easy connection to
any two-conductor wire.

& Pair

Per Pair.. ..$3-94

Each. ...10¢
Per 100 Feef...... _..95¢

1012-14 M<GEE ST.

COMPLETE AM-FM HI-FI
RADIO CHASSIS

NATIONALLY-KNOWN MAKE

REGULAR
$138.50
NET VALUE

FOR ONLY

$9950

DeLuxe Tuner Chassis ond Amplifier power supply in separate units with 20
Tubes including tuning eye ond rectifiers assures rmaximurn etficiency of each
unit and provides more latitude in installations.

The Tuner, on AM-FM Superhet Features: Built-in Pre-amp for use of GE or
ather Varioble Retuctonce Cartridges, as well as Crystol type, 6-gong Tuning
Condenser, AVC, Seporote Full Range Boss ond Treble Controls, Fly Wheel
Tuning Drive, Tuning Eye.

Scparote Tuned RF stages ore employed on both the AM ond FM bands to
provide extreme sensitivity ond minimize spurious responses. The FM circuit
also includes two stoges of high goin IF amplificotion and a rotjio detector
tircuit of odvanced design—alf stobilized ogoinst drift.

Tunes AM: 535 to 1720 KC—FM: B8 to 108 MC. Sturdily built with pleosing
ponel, indirectly illuminoted ‘'Slide’” Rule Diol. Controls ot front include
3-position sclector switch far Phono, AM, FM rodio. AC phonc outlet in reor.
Supplled with AM loop ontenno ond FM flexible dipole . with provision for
externol ontennos.

Tube complement: 2-6BA6, 2-6BES, 6C4, 65G7, 6SH7, 6)5, 65Q7, 6ALS ond
6U5. Supplied complete with tubes, ontennos ond hordwore.

The Power Supply and Audio Amplifier, designed specificolly for obove, feo-
tures Porollel Push-Pull Beom Power Output . . 8 wotts undistorted, 25
wotts mox. power. Extended Ronge Hi-Fi Response, Inverse Feedbock, Output

R

e

{1
-

Impedonce 4, 8, 15, 250 or 500 ohms. Tube Complement: 2-615, 4-6VE,
2-5Y3. Supplicd complete with tubes ond conmecting coble.
Dimensions—Tuner; 9 D. Wt. 10 bs. Amplifier:

135" W, x 815" H. x
13'/5" W. x 715" H. x 7" D. wt. I18 Ibs. Operote from 105-125 volts AC;
350/60 cycles. Shpg. wt. of both 31 Ibs.

........ $99.50

Mo. 31B217-2. Tuner and Amplifier

Complete Ready to Operate. Both for Only.........

COMBINATION DEAL—Above Tuner ond Amplifier with Gorrord Chonger ond
GE Vorioble Reluctonce Turnobout Cortridge. $I 39 50
Deal No, 31A282. Shpg. wt. 53 Ibs. Special.... .

AMAZING VALUE! TV DEFLECTION UNIT

IT'S A “NATURAL"” FOR EXPERIMENTERS, STUDENTS,
SCHOOL INSTRUCTION, TV STATION MONITORS, ETC.

Pictured here is the TV
Deflection Unit which
with a Tuner Unit com-
prised the *‘Trans-vue En-
tertainer.” Briefly, a 16
inch picture was abtained
from this Deflection Unit,
the tuning being accom-
plished from a Tuner Unit
at any location away from
one to 4 of these Deflec-
tion Units.

Such installations were
popular in the Home,
Business or Institutions,
but too costly to sustain
the high selling and mfg.
costs. The inventory was
therefore liquidated . . .
But remaining were a
huge Quantity of the De-
flection Units alone. At
this point B-A came in and made a deal that brings you this original $195.00
Value Deflection Unit at a Ridiculous Low Price!

This Deflection Unit, quality built throughout by Belmont, a division of Ray-
theon, consists of all video. sync., horizontal and vertical sweep and high
voltage supply circuits as well as the audio amplfiler and 8" PM Speaker. All
power. supplies and all tubes {except 16AP4 picture tube) are in the chassis
- . . completely factory wired and installed in sturdy good looking mahogany
finished wood cabinet_as illustrated above. Dimensions: 2314” H. x 2314 W.
x 26127 D. {top)—23V4" D. (bottom). The addition that is needed to make
this unit a conventional TV Set is the RF-IF Detector system. This front end
portion may be easily obtained from any inter-carrier chassis from a discarded
used TV set or it may be made up with a tuner and IF strip. {Schematic dia-
gram of both this Deflection Unit and remote tuner originally used with same
is included.)

This Unit, therefore provides a “Natural'’ for interesting experimentation to
qualified TV Hobbyists, Students, for School instruction, TV Station Studio
Monitors, etc. . . . and a Terrlfic Value also to disassemble for the tubes and
components for servicing and other uses. To list all these items would require
a full page this size.

Consists of 22 Tubes: 2—6ALS, 1—6AUS, 1—6K6, 2—5U4, 1—5W4CT, 5—
50CS5, 4—65N7, 2—1B3, 3—=50L6, |—Ballast, 45 Capacitors, 88 Resistors, Cails,
Transformers, Chokes, 8” PM Speaker, the Chassis, Sockets, and usual other
miscellaneous parts and fittings, the Cabinet Mask, etc., plus long length AC
line cord and Video Cable and Plugs. Every One Brand New Factory Assembled
and Complete (less 16AP4 Picture Tube.)

No. 40A202. Shoa. wt. 117 Ibs. SPECIAL NET EACH ... $38.88

TERMS: F.0.B. Kansas City. Remit with order,
include postage for parcel post shipments,

4 BURSTEIN-APPLEBEE CO.

34

KANSAS CQITY, MoO.

RADIO & TELEVISION NEWS
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CC¥E

A fascinating field! A great future! A good job or
independence in a business of your own! TV is grow-
ing by leaps and bounds—1227 new communities,
1845 new stations have been given the "‘go-ahead”.
Trained men are worth their weight in gold!

MODERN TRAINING BY COYNE
RIGHT IN YOUR OWN HOME
Here is modern, up-to-the-minute Home Training
in Television and Radio designed to meet the stand-
ards that have mnade the Coyne School famous for
many years. You geét personal supervision by mem-
bers of Coyne instruction staff—men who know
TELEVISION AND RADIO AND KNOW HOW

B. W. COOKE, President

A TECHNICAL TRADE INSTITUTE

CHARTERED NOT FOR PROFIT
Established 1899

500 S. Paulina Dept. 14-HR5, Chicago 12,

TELEVISION % RADIO % ELECTRICITY % REFRIGERATION % ELECTRONICS

January, 1954

Coyne, of course, also offers practical
resident training in the Coyne Training
Shops here in Chicago in the fields of
TELEVISION-RADIO and ELECTRI-
CITY. If you prefer to get information
about our resident courses in either or
both of these fields, then check on the
coupon accordingly and mail it to us.
QOur fully illustrated 48 page Guide
To Careers in Television-Radio and
Electricity and complete dctails
about our resident training will be
sent you by return mail. No cost or
obligation to you, of course, and no

TO TEACH IT—men who have helped train thou-
sands of men and young men, Service men and
Veterans.

LEARN TO EARN IN SPARE TIME
COVYNE offers a most practical, down-to-earth Home
Television Training. Simple, easy to follow step-by-
step instructions, fully illustrated. So practical, you
can quickly be earning money in Television and
Radio and keep your present job while training.

Let us show you that this is not only the newest,
most up-to-the-minute Training in Television-
Radio-Electronics—but also it costs you much less
than you’d expect to pay. Send coupon today for
details including Easy Payment Plan.

e SN S — —— e e WP GEe S w—— T S —
B. W. COOKE, President
COYNE SCHOOL
500 S. Paulina St., Chicago 12
Dept. 14-1R5
Send _details of your offer on training checked

below. This does not obligate mne and no salesman
will call. I am intercsted in:

O Television-Radio Home Training
O Electricity in Coyne Shops
O Television-Radio in Coyne Shops

MAIL COUPON FOR
INFORMATION

Fill in and mail coupon TODAY.
Paste it on a postcard if you
wish. Complete details will
come by return mail. No cost
—no obligation and no
salesman will call.
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RTICAL FREQ. RESPONSE:
at £ 2db 10¢ps = 1 me
RTICAL SENS.: .01 volts
ms/inch -
©® HOR. FREQ. RESP.: fiat = 0 db
10 cps — 200 ke, —4 db at 500 ke
i HOR. SENS.: .3 volls rms/inch
SWEEP RANGE: 15 cps-100 ke
3-STEP FREQ.-COMPENSATED
ATTENUATOR eliminates freq.
' distortion, overloading.
® CATHODE FOLLOWER Inputs to
both amplifiers
| ® PUSH-PULL outputs in both amptifiees
& RETURN TRACE BLANKING
® INT. VOLTAGE CALIBRATOR
‘®-V & H TRACE EXPANSION & CENTERING:
1.5X fuli screen without distortion.
o DIRECT CONNECTION to vert. CRT plates.
o PHASING CONTROL of internat 60 cps
sine wave sweep.
® AT FRONT PANEL: intensity mod. input;
60 cps, sawlooth outputs,

EICO EXCLUSIVE!
Amazing feature-packed
Wired, $79.95.

—
LA N}

495K 1T $12.95. WIRED

: :fg each range.

ZAr

T b =
6V L 12V BATTERY ELIMINATOR KI1
1050K KIT $29.95. WIRED $38.95.
@ DC outpul: 0-B V or 0-16 Y.
® Continueus curreat rating:

10Aat6V. 6A a2V

@ [ntermittent currenl rating:
20Aat 6V, 12 Aat12V

® Separale Voltmeter & Am.
meter.

New! eico

BAR GENERATOR
352K, WIRED €19.95 KIT, $14.95
abels rapid adjustment of TV
:icl[unre Vv & H linearity without
hard - to - find station - transmitted
test pattern.

0 Has All These Feature

# PUSH-PULL ¥ & H amplifiers. Sens: 0.5-.1 rms v/in. Useful $o 2.5 mc.
® SWEEP; 15 cps-76 ke. Z-axis intensity modulation. Dual tj.ace positionin

. o SCOPE VOLTAGE CALIBRATOR Ki7

® Sq. wave output at power-line

Ireq. with Yull-scale readings of |

.1, 1, 10 or '100 V. peak-to-peak.

e Accuracy = 5% of futl-scale |
I

DE _RAY
eg:;{f‘?mnsn $24.95 KIT, $17.95,
| e Checks all types of TV picture
{  and C.R. tubes in
gridge measuremen
current
brightness).
e Detects shorted & open ele-
ments.

e Produces 16 V or 12 H bars.
QOperates-on TV channels 3, 4, or 5.

~ MODEL 470K
KIT $79.85,

economy - priced
KIT, $44.95.

c.

$17.9

& WIRED

- WIRED $129.50.
5 PUSH-PULL SCOPE, 425K,

221K VIVM KIT $25.95. WIRED $49.95.
® AC & OC volts: 3
0-5, 10, 100, 500, .

1000 V (30 KV with
HVP-1 probe). @ 5
¢hm ranges from .2
ohm to 1000 megs.
e DC input Z 26
megs. & 414" meter
movement in can't-

3 burn-out circuit.
i ® 1% mult. resis.
tors.
——————— =

HIGH YOLTAGE PROBE $6.95
® Extends range of Viviss

& voltmeters to 30 Kv. \ .
=

PIX TUBE ADAPTER

for Tube Testers $4.50.
Checks TV picture tubes
“while In set.

! e

95. WIRED $49.95.

® [[lum. gear-driven
*Speed Rollchart.”’

® New |ever-action
switches for individ-
ual testing of 2very
element.

& Tests all conven-
tional & TV tubes.

COUNTER CABINET for ahove: add $10.00 to
Kit or Wired Prices.

NOW! oniy EICO- xins

INSTRUMENTS Gives You

R LIFETIME SERVICE &

SCOOPS!

TUBE CHECKER

the set or carton.
t of peak beam

(proportional to screen

p
P
-

RTMA RESISTNM;%EX
SUBSTITUTIO
1100K WIRED $3.95 KIT, $5.50.

nables rapid substitution of
r.essstiances from 15 ohms to 10
megs in decade multiples of 15,
22, 33, 47, 68, 100 ohms.
e Uses 36 standard 1 watt, 53
10% RTMA resistors,

[GFULE]

R

CALIBRATION GUARANTEE’

*at less than our cost of handling (See EICO Guarantee
Cord enclosed with each Kit & Instrument).

o Caovers range of 75
kc to 150 mc.

e 7 calibrated scales:
accuracy better than
1%.

& Bandspread vernier
tuning.

® 4-step RF shielded
output multiptier: con-
stant output Z.

377K SINE & SQUARE WAVE Aubip
GEN. KIT $31.95. WIRED $49.95.

® Complete sine
wave coverage, 20-
. 200,000 cps in 4
direct-reading
ranges.

o Complete square
wave coverage, 60-
50,000 eps. .

o Cathode fpliower
oultput circuit.

536K MULTIMETER KIT $12.90. WIRED $14.90.
526K MULTIMETER KIT $13.90. WIRED $(6.50.

® 1000 (3/V; 31 ranges
3 DC"A& volts: Zero to
1, 5, 10, 50, 100, 500,
5000.

® DC/AC Current: 0-1,
10 ma; 0.1, 1 A.

e Obms: 0-500, 100 K,
1 meg.

J15K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95.

S

Write NOW for FREE latest Catalog R-1
Ask your jobber for FREE EICO business building decals.

J60K SWEEP GEN. KIT $34.95. WIRED $49.95,

@ Continuous cover-
age of all TV & FM
fregs. from 500 ke to
228 me.

® Sweep width var-
iable 0-30 mc.

® Crystal marker
oscillator, variable
amplitude.

® Large 714"
can't-burn-out ci
® AC/DC volts:
10, 100, 500, 100
(30 KV with Hv Probe),
® 5 ohms ranges
from .2 ohm to 1000
megs. i
e DC input 2 2§
megs.

® 1% mult. resistors.
fof e

. -

950A-K R-C BRIOGE & R-C.L COMP. KiT $19.95,
WIRED $29.95.

megohms.

e Every type conden-
ser, 10 mmf to 5000 m#d.
e 0-500 DC voltage
source for. capacitor
leakage testing.

SO05:

(.
&

Lo

" » i .
I ECADE CONDENSER BOX #
1180K KIT $14.95. WIRED $19
ANl capacitors précision silve
mica, accuracy *= 1%. H
& Range from 100 mmf — 0.
~mtd In steps of 100 mmf.
® Smooth-action positive detent
ceramic switches. s gt 5
Prices 5% hisher oo Wesi Coast. Speciflestions
and prices subject to change without notice. ‘F

- R L )

e

11
1l

*

565K MULTIMETER KIT $24.95 WIRED $29.95.

555K MULTIMETER KIT $29.95
WIRED $34.95.
(1% yprechyion resistorsy

e 20,000 q/v; 31 ranges.
e DC/AC,/OQutput volts:
0-2.5, 10, 50, 250, 1000,
5000.

e DC Current: 0-100 ua; 10,
100, S00 ma; 10 A.

e Ohms: 0-2K, 200K, 20
meg.

145% SIG. TRACER XIT $19.95.
WIRED $28.95.

& Audibly signal traces
all IF, RF, video & Audio
circuits from ANT to
SPKR or CRT In all Tv,
FM. AM, etc. without
switching.

@ Germanium crystal
| diode probe responsive
to over 200 mc.

® integral test speaker.

320K SIG. GEN. KIT $19.95. WIRED $29.95,
322K S1G. GEN. KIT $23.95. WIRED $34.95.

® Fundamentals 150 k¢
to 34 mc, harmonics to
102 mc.

® S5step band switch-

ing.
e Colpitts audio oscil-
lator generates 400 cp$
pure sine wave voltage.
e Permits pure RF,
mrodulated RF, or pure
AF,

Seperate Assembly & Operating Manuals supplied with each EICO KIT!
You build EICO Kits in one evening, but . . . they last a lifetime!.

SAVE OVER 50%! See the famous EICO line TODAY, ot

your local jobber.
L 11, N. Y.
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HORTLY after vacuum-tube radios
were first put into production, ex-
perimenters began to look for other

uses for vacuum-tube circuits. One of
the early developments was a unique
musical instrument, played by the free
movement of the performer’s hands in
the space surrounding the instrument.
This device, named the *“Theremin”
after its inventor, Leon Theramine,
attracted widespread attention. To-
day, Theremin music is still quite
popular, despite the fact that no new
instruments have been built commer-
cially for about twenty-five years.

Musically, the Theremin is capable
of a great deal of individualism and
expression. The pitch is controlled by
varying the distance between one hand
and a control rod. Volume is similarly
controlled with the other hand. There
are no keys or “notes” on the There-
min. The position of the performer’s
hands is the only factor that deter-
mines the pitch and volume of the
sound.

As an electronic instrument using
up-to-date circuits and tubes, a There-
min may be constructed at a very
nominal cost, and give completely sat-
isfactory performance. In the instru-
ment about to be described, the tone
is produced by two radio-frequency
oscillators beating at an audible fre-
quency. The addition of hand capacity
to the pitch control antenna lowers
the frequency of one of the r.f. oscil-
lators, and the pitch of the beat fre-
quency is correspondingly changed.
The outputs of the two r.f. oscillators
(V, and V. in Fig. 3) are mixed. and
the r.f. components of the resultant
signal removed by means of a diode
detector.

In the volume control circuit, the
addition of hand capacity to the vol-
ume control antenna causes a change
in the frequency of a third oscillator,
V.. The output of this oscillator is fed
through a series of tuned circuits, T,
and T: and then rectified. The recti-
fied voltage is used as grid bias to
control the gain of a variable mu am-
plifier tube. A change in the oscillator
frequency will vary the grid bias and,
therefore, the output of the amplifier.
The output of this amplifier is fed di-
rectly into the power amplifier and
from there into a loudspeaker.

The variable pitch oscillator uses
the triode section of V, and its fre-
quency is determined by two tuned
circuits, L,-C,, and L.-C\, L, is a varia-
ble coil of high inductance, and has
only its distributed capacity and a
small variable condenser C. across it.
Therefore, the resonant frequency of
this tuned circuit will be appreciably
lowered by a slight addition of hand
capacity. On the other hand, L. has
much less inductance and is tuned to
resonance by a large fixed condenser
C.. The two coils are coupled so that
the tube oscillates at the average of
their resonant frequencies. This pitch
control oscillator is extremely sensi-
tive to changes in hand capacity, but
because of the low impedance of L.-C,,
changes in input capacitance of the
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VOLUME CONTROL
ANTENNA

JACKS FOR EXTERNAL
SP'KR. OR AMPLIFIER

Fig. 1. Over-all view of the home-built Theremin. The cabinet is made of
Va.inch plywood. The speaker panel is constructed of Y4-inch Mason-
ite. The antennas are mounted with through bolts and wing nuts.

By popular request—another Theremin article. This

new design incorporates many refinements that provide

greater operational stability—it is easy to build.

tube have no effect on it. Naturally,
this stability is an extremely desirable
feature in an electronic musical in-
strument.

The pentode part of V, acts as a
buffer amplifier to further isolate the
oscillator from extraneous disturb-
ances. The output frequency is about
two hundred kilocycles.

Except for the absence of an an-
tenna coil, the operation of the fixed
oscillator V. is identical with that of
the variable oscillator. The outputs of
the two oscillators are fed through
isolating condensers into three r.f.
transformers, which pass or reject
harmonics produced by the oscillators.
These high frequency harmonics pro-
duce corresponding overtones in the
beat note and, by controlling these
harmonics, distinctive qualities of tone
may be produced by the instrument.

The volume control oscillator is
identical to the pitch control oscilla-
tor, except for the tuned circuit val-
ues. The output is passed through
two conventional i.f. transformers. T,
and T. and then rectified by the crys-
tal diode. Rect... When the transform-
ers are tuned to the same frequency
as the oscillator, a maximum voltage
difference of about eighty volts exists

www americanradiohistorv com

across R. The oscillator frequency
is then raised to a point where the
voltage across R is about one half
maximum, or forty volts. This provides
operation on that portion of the sensi-
tivity curve that results in the great-
est change in voltage across R for a
given slight variation in the oscillator
frequency. To take advantage of this
maximum sensitivity, the positive end
of R.. is placed at a point on the volt-
age divider R.-R: which is about forty
volts above ground. Therefore, the neg-
ative end of R.. is at zero volts in rela-
tion to ground. With a slight addition
of hand capacity to the volume control
antenna, the junction of R and R,
will become negative in relation to
ground. This negative voltage is used
as grid bias to control the gain of the
pentode section of V.. The amplifier
will be completely cut off when the
grid bias exceeds minus ten volts. Eu
and C,, make up a time constant which
eliminates clicks and pops resulting
from sudden hand movements. The di-
ode connected across C., prevents the
grid bias from accidentally going posi-
tive. The sensitivity of this volume
control is such that the amplifier is
completely cut off when the hand is a
few inches from the antenna, and full
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Fig. 2. Cross-sectional details of control coils. Dimensions should be exact.

volume is obtained with the hand about
eighteen inches from the antenna. R,
is used to set maximum velume.

The power supply uses a gas-type
voltage regulator to supply the oscil-
lators and the control amplifier, there-
by adding to the over-all stability of
the instrument,

As a musical instrument, the There-
min should be as compact and port-

able as possible. However, a distance
of at least eighteen inches should
separate the two antennas. The unit
pictured is built on a 17 x 7 x 3 inch
chassis and the antennas are mounted
on the wooden housing, one on each
end (see Fig. 1). The pitch control
antenna is made of a sixteen-inch
length of one-inch brass pipe, and the
volume control antenna is made of a

3 x 7 inch shect of sheet brass. €, and
C.. are used to “tune up” the instru-
ment and should be placed on a con-
venient part of the panel. The unit
must be adequately ventilated to pre-
vent an extreme temperature rise
that might otherwise result in fre-
quency drift. 1t is recommended that
R, and R» be mounted above the
chassis, to prevent heating of the
oscillator components. T, T, T, and
Ts are all conventional broadcast i.f.
transformers and may be either of the
shielded or unshielded type. If un-
shielded transformers are used, they
should be mounted under the chassis
and holes drilled for adjusting the
trimmer condensers (see Figs. 4 and 5).
Placement of parts is not eritical,
since the oscillators work at low fre-
quencies, and all circuits are of fair-
ly low impedance. The oscillator coils
should be carefully constructed how-
ever, since these are the “heart” of
the instrument. In constructing the
pitch control coil assembly (L., L., L)
a ring with an outside diameter of 1%
inches and inside diameter of 13
inch is cut from 3% inch wood. On

Fig. 3. Complete schematic diagram for the Theremin. All voltage readings shown were taken with 20,000 ohms-per-volt meter.
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Ra, Ry, R y—4700 ohm, 1 w, res. C1:—.01 ufd., 400 v. cond. Spkr.—6" loudspeaker
Ry, R., R\y—10,000 ohm, V3 w, res, C;—20 ufd., 25 v. elec. cond. Rect.;—1N34 germanium diode ]
Rz, Riyx—47,000 ohm, V3 ». res, Civy Ciny Co—20 pfd., 450 v, elec. cond. S\ —S.ps.t. switch (second harmonic, octave)
R.—22,000 ohm, Y3 w. res. Cuoy—.002 pfd,, mica cond. So—S.p.s.t. switch (third harmonic)
R,=-250,000 ohm pot J—Jack for external speaker (optional) Sy—3S.p.s.t. power swilch
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C,wv—7350 ppid., mica cond. L —TV horizontal osc. coil {Stanwyck LHO 2 Vy—GB8 tube Vi=—6F6 tube
Cy—.001 ufd., 400 v, cond. modified per text) V,—35V4G tube V:—VRISO tube
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this form, L. is wound. A layer of in-
sulation is placed over L: and L. is
wound over the insulation. L, is then
placed in the hole in the coil form
(see Fig. 2). With L, in place, the
entire assembly is coated with cement
or coil dope. This assembly is seen in
the upper right hand corner of Fig. 5.

The same procedure is followed for
the volume control coil assembly (Le,
L:, L.}, but the dimensions are differ-
ent. L. is a coil of the same type
as L., except that enough wire is re-
moved so that its outside diamecter
is just under %4 inch and its resistance
is 30 ohms. The wooden ring for this
assembly has an outside diameter of
1Y% inches and an inside diameter of
916 inch.

The fixed oscillator coil (L., Ls) is

wound directly on a 3% inch slug-
tuned coil form. L. is wound and
covered with insulation. L, is then

wound over the insulation.

T, is wound on a 7% inch wooden
form. Both primary and secondary
consist of 250 turns of No. 30 wire.
The two windings are wound next to
each other.

The two pitch oscillator coils should
be placed at least six inches from
each other and at right angles. This
will prevent interaction between the
magnetic fields surrounding the coils.
To insure mechanical stability, all
leads going to these coils should be
solid rather than stranded wire. The
antenna connections are brought out
to connectors on the top of the chassis.
The loudspeaker and pilot light are
also connected in this fashion.

To adjust the Theremin, use a volt-
meter with an internal resistance of
at least 20,000 chms-per-volt. After the
wiring has been checked and the in-
strument plugged into the line, check
that the voltages at the points indi-
cated in Fig. 3 approximate the values
given. Remove V. and touch the grid
cap of V.. A loud hum indicates that
the amplifier tubes are working. The
unit is now ready to be aligned as
follows:

1. Turn R, to zero volume. Place
the voltmeter across R, and set C, to
minimum eapacity. Make sure that
the pitch control antenna is conneeted
properly. Start with the slug out of
L, as far as possible and advance the
slug until the voltmeter begins to dip.
Continue advancing the slug until the
voltmeter reaches its lowest point and
begins to c¢limb. At this point L.-C, is
at the same resonant frequency as
L+-C., and the oscillator is most sen-
sitive to hand capacitance.

2, Now set €, at half capacity and
turn R, up half way. Adjust the slug
in L,-L: until a loud beat note is
heard. Continue adjusting until the
two oscillators are zero-beating.

3. Set C, for an audible note. Close
S. and open 8. Tighten the trimmers
on T. until a marked change in tone
quality is heard. T: is now tuned to
the seeond harmonic {(oetave) of the
fundamental and may be shorted out
by simply closing 8..

4. Close 8, and open open 8:. Loosen

January, 1954
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Fig. 4. Top chassis view of the Theremin. Antennas should be widely separated.

the trimmers on T, until a change in
tone quality is heard. T: is now tuned
to the third harmonic of the funda-
mental and may be shorted out by
closing 8., With both 8, and 8: open,
the resultant tone will contain both
second and third harmonics.

5. Place V, in its socket and allow
it to warm up. Set (. at minimum
capacity and connect the volume con-
trol antenna. Place the voltmeter
across R and adjust L. until the volt-
meter shows the greatest dip. V. is
now oscillating at about 500 kc.

6. Now set (: at maximum capacity
and place the voltmeter across R
Adjust T, and T, trimmers for maxi-
mum voltage.

The unit is now ready to play. The
chassis and antennas are mounted in
the cabinet. C, is set for the lowest
note that the performer wishes to
play. Moving the hand toward the
pitch control antenna should raise the
pitch. (. is set so that movement to-
ward the volume control antenna will
reduce the intensity of the tone. In
playing the instrument, the performer
stands about two feet from the pitch
antenna, and about 1!z feet from the
volume antenna. The top of the pitch
antenna should be at shoulder level.
The tone produced is not unlike that
of a cello, and when 8, or 8: is open,

the tone resembles that of an oboe or
English horn. A slight shaking of the
hand produces a quivering effect (vi-
brato) that greatly enriches the tone.
8, may be opened if the performer
wishes to leave the power on while
not actually playing the instrument.

No special techniques are used in
playing the Theremin and anyone who
can hum a tune is a candidate for the
instrument. As with all musical in-
struments, practice is necessary to
play the Theremin skillfully.

The Theremin is generally con-
sidered a musical novelty and there
are very few accomplished masters of
the instrument. The writer believes
that the scarcity of instruments
rather than any great difficulty in
learning to play is responsible for
this situation. The instrument herein
described, in the writer's opinion, is
the equal of any in existence, and in-
corporates added features that make
it superior to any that he has seen
or heard. Construction of the instru-
ment should present no great trouble
to anyone with some knowledge of
electronic circuits and construction
techniques. Beside the satisfaction of
having built a musical instrument, the
constructor will enjoy the distinction
of being able to “pull music from the
air.”

Fig. 5. Underchassis view. Short. stilf leads are used in oscillator sections.
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PAGES

FROM A
TAPE EDITOR'S -
OTEBOOK

By

DONALD C. HOEFLER

Part 3. How the sound of existing recordings can be improved

in the transfer to tape. Dubbing methods are also discussed.

a great boon to phonograph rec-

ord manufacturers and collectors,
for through this medium it is actually
possible to restore the quality of old
and damaged recordings. Most noises
may be eliminated or materially re-
duced, and the sound quality may even
be enhanced through re-recording on
tape with modern techniques.

When transferring old disc record-
ings the first important tool of the
editor is a complete set of pickup
equalizers, which will provide play-
back curves which are the comple-
ments of the standard recording
characteristics. When using these
equalizers, one should ignore the name
on the label of the record and forget
any pre-supposition of the characteris-
tic. There was great inconsistency in
characteristics in early recordings de-
spite published data to the contrary.
It is best then to rely entirely upon
the ear for this operation and, after
trying all of the equalizer positions.
use the one which sounds the best.

Surface noise rejection has been at-
tempted in various ways, but the best
method for this application remains
the simple low-pass filter. A well-
equipped studio has filters which cut
off rather sharply above 10,000, 8000,
6500, 5000, and 4000 cycles. Each
should be tried successively, beginning
with the highest, until the one is
found which will provide the greatest
hiss reduction consistent with the least
detriment to the music. It should be
remembered that the maximum sensi-

40

M AGNETIC tape recording has been

tivity of the human ear is around 4000
cycles, and the two octaves of har-
monics above that are not as essen-
tial to pleasant musical listening as
high-fidelity theory would have us be-
lieve. There are in fact many LP re-
cordings on the market which have
been re-recorded from old discs with
a 4000-cycle cut-off, which neverthe-
less have received wide public accept-
ance.

Many of the early records exhibit
much low-frequency noise due to poor
acoustics, machine rumble, or hum.
Much of this can be eliminated by the
insertion of a high-pass filter which
cuts off around 100 cycles. This will
not, of course, handle 120-cycle hum.
If a high-pass filter is used which cuts
off much above 100 cycles, it is usually
desirable that some bass boost be
added, otherwise, the low end will be
too greatly attenuated by the filter
and the resulting sound will be thin.

Bass boost, as well as a wide variety
of other characteristics, is provided by
a continuously variable equalizer. This
device affords a choice of a number of
rising and roll-off characteristics at
either end of the audio spectrum, and
the more elaborate ones even provide
humps and depressions in the trans-
mission characteristic within the spec-
trum. No rules can be given for the
use of this valuable tool, as it is
largely a subjective process. Here, as
in all audio work, the trained ear is
the final judge.

An extremely helpful device is a
tunable narrow-band rejection filter,

www americanradiohistorv com

Fig. 1. A starting cue may be marked either
with a grease pencil or a slip of paper.

which will literally “dip out” any sin-
gle unwanted frequency. This instru-
ment is unsurpassed for the complete
elimination of 120-cycle hum (or any
other ripple frequency, for that mat-
ter), as well as any unwanted oscil-
lation which may have crept in any-
where throughout the audio spectrum.
Such a facility is naturally complex
and expensive, but well worth the cost
if a great deal of this work is being
done.

When transferring to tape from a
lacquer disc, it is essential that the
disc be absolutely clean. If the play-
back system provides interchangeable
pickups, with a choice of tip radii of
25 or 3.0 mils, each should be tried,
as one will usually provide a better
signal-to-noise ratio than the other.

The disc is then played in rehearsal
and experiments made with the vari-
ous equalizing and filtering facilities
until the best possible sound has been
achieved. Level is set by playing the
disc throughout and determining a
fader setting at which the peak level
on the disc will provide the maximum
allowable level on the tape. Although
many exceptions to this general rule
will be encountered, it is preferable
to avoid any volume compression; the
dynamic range on the original record,
unless completely out of proportion,
should be faithfully retained in the
transfer to tape.

The back-tracking method of cueing
the beginning of a record, as widely
practiced in radio stations, is damag-
ing to the disc and therefore not
recommended for this application. In-
stead the pickupis placed in the outer-
most lead-in groove and the turntable
slowly rotated by hand. Then the
number of turns is counted from the
beginning of the lead-in to the begin-
ning of sound. The disc is marked at
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the point where sound begins, either
with a grease pencil, or by a strip of
paper placed under the record. Both
methods are illustrated in Fig. 1.

The fader is then closed, the pickup
placed on the disc at the start of
lead-in, the tape recorder started, the
turntable started, and the fader
opened. Normally the fade-in is very
rapid, begun just an instant before
sound begins. But where the noise is
exceptionally great and the music
very coft, it is sometimes desirable
to “sneak” in with a slow fade, so as
to camouflage the rush of surface
noise. When this is necessary, several
rehearsals should be held until the
most pleasing effect is obtained. The
same thing is true, of course, of the
fade-out, where the sudden disappear-
ance of surface noise is equally an-
noying.

The dubbing of shellac pressings re-
quires much the same techniques as
for lacquer, except that surface noise
is a greater factor. Since most of this
noise lies in the 3000 to 5000 cycle
region, a 4-kc. cut-off will often work
wonders in cleaning it up.

The fact that a record is cracked
does not necessarily make it useless
for rehabilitation. It will often sus-
tain a single play without introducing
a once-around tick, particularly if it
is patched with adhesive tape on the
reverse side. But when ticks cannot
be prevented, it will be shown that
they may be removed from the tape.

Very often in commercial practice
the best available source for dubbing
to tape is a metal record known as a
mother matrix. This is a positive im-
pression of the master, which in turn
is a negative of the original. The
greatest single problem encountered
in getting a good transfer from a
mother to tape is wow. Very often
such a part will be received without
any center hole having been punched.
Since most studios are not equipped
with a means of punching a perfectly
centered hole, the only alternative is
to make an oversize hole which will
allow some freedom of movement, and
then to center the disc on the turn-
table by eye and ear. The visual
method consists of sighting along the
end of the tone arm from pickup to
pivot, and adjusting the position of
the mother until no back-and-forth
lateral motion is observed. At the
same time, a careful listening check
should be made, particularly on sus-
tained tones, until no wow from this
source in noted. There is another
source of wow, however, which is
peculiar to this type of record. Since
the several metal layers composing
a mother matrix have different ex-
pansion coefficients, the record will
often be very badly warped. Then
various expedients must be resorted
to, such as weighting down the cen-
ter and taping the outer edges
to the turntable. Even with such
precautions, however, the disc will
still exhibit many small ripples
which cannot possibly be tracked
by a pickup which is loaded by the
January. 1954

mass of the tone arm. This difficulty
is neatly avoided by the construction
illustrated in Fig. 2, wherein the ver-
tical motion of the pickup is entirely
free of the arm in which it pivots.
In extreme cases, maximum vertical
compliance may be obtained by re-
moving the spring loading entirely and
permitting the pickup to ‘“float.”” The
techniques of noise filtering and tone
improvement are largely the same as
for other types of discs.

The vinylite pressing affords the
quietest surface yet introduced to the
recording art, but even it has its pe-
culiar sources of noise. One of these
is due to dust and dirt, for which the
plastic has a strong electrostatic at-
traction. It is therefore necessary to
wipe the surface with a damp cloth in
order to remove those foreign par-
ticles. An even more annoying source
of noise, however, are the ticks which
result from tiny holes in the surface.
These occur in pressing when minute
air bubbles (which in shellac are ab-
sorbed into the porous compound) are
trapped between the stampers and the
biscuit in the press, and leave small
depressions in the pressing. The only
cure for this is tick-editing of the
tape. Since the over-all quality is nec-
essarily dependent upon the original
source, the usual filtering and equaliz-
ing techniques may often be used to
advantage here as well.

Occasionally it is necessary to dub
from motion-picture film, as when a
television broadcaster desires a better
sound to accompany his old films, or
when a record manufacturer acquires
the rights to music from a movie
track. It is vastly preferable that a
35-millimeter print be obtained, rather
than 16 millimeter (unless, of course,
the job was originally recorded on
16 mm). This will afford better fre-
quency response, better signal-to-noise
ratio, and less wow. Splices, scratches,
and lint are all potential sources of
noise, and the print should therefore
be as fresh and clean as it is possible
to obtain.

The motion-picture industry for
many years did little to adopt a stand-
ard pre-emphasis characteristic, so the

playback setup here must usually be
determined aurally. It will often be
found that a high-frequency roll-off
will provide a more pleasing sound,
and if the hiss level is extremely high,
as it usually is on old films, a 4000
cycle cut-off is often necessary. But
with such extreme high-frequency at-
tenuation the sound may begin to
appear “tubby.” At this point some
bass must be removed, either by roll-
ing off with an equalizer or cutting off
around 100 cycles with a filter. Aside
from sprocket-hole noise, which must
be corrected by the adjustment of the
aperture on the photocell reproducer,
the noise reduction efforts for film
largely parallel those already de-
scribed for discs.

Perhaps the greatest of all the
many advantages of high-speed mag-
netic tape recording results from the
discovery that small bits may be re-
moved from a length of tape after
recording without detriment to the
recorded material. Thus any instan-
taneous noises, such as ticks, clicks,
pops, or thumps may be entirely de-
leted. Care must be exercised, of
course, that no more tape is removed
than necessary. If this precaution is
observed, and if the splice is carefully
made, the editing will almost always
avoid detection.

Whenever such a noise is heard, the
tape should be stopped and rewound
to where the noise occurs. The tape
is then moved back and forth past the
playback head until the noise is pre-
cisely located. When it has been
marked with a grease pencil, it will
usually be found that the tick occu-
pies about a quarter-inch of 30-ips
tape, and correspondingly less at
slower speeds. The square splice is
preferable here, as the diagonal cut
removes about 30% more tape. Al-
though this is not a serious factor in
speech, it becomes important in some
types of music, especially on sus-
tained tones by solo instruments.
When a splice of this sort does cause
a “skip” to be heard, it can sometimes
be improved by the ‘cut-and-try”
method already described in Part 2

(Continued on page 98)

Fig, 2. “"Wrist-action” of the Pickering arm allows playing of badly warped discs,
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“BASKET CHASSIS™ TRANSMITTER

] BY
JOSEPH F. SODARO

A simple construction technique that can be applied to

a variety of experimental projects at minimum expense.

MONG other problems which con-

front the newcomer to the amateur

ranks is that of equipment con-
struction. He has the choice of either
building his first transmitter on a
wooden breadboard or on a sheetmetal
chassis. The breadboard lacks shield-
ing and presents exposed wiring and
shock hazard, Furthermore, some
parts cannot be conveniently mounted
on this type of chassis without special
brackets and angles. On the other
hand, the metal chassis requires spe-
cial tools and a knowledge of the use
of these tools. Even when drills, hand-
saws, hole punches, and other tools are
available there's the problem of ir-
regularly shaped openings which usu-
ally require drilling around the periph-
ery of the opening followed by fil-
ing. If a prefabricated chassis of suit-
able dimensions is not available, the
sheetmetal cutting and bending prob-
lems are added to this complex pro-
cedure.

With these problems in mind a
search was made to find a chassis ma-
terial which would simplify electronic
equipment construction for those with
limited facilities. The basket chassis
described in this article was developed
and used in the construction of a low
power transmitter as a first applica-
tion. This construction technique re-
quires only simple hand tools and a
minimum of effort. It goes together
like “a Christmas toy designed for any
eight year old hoy.”

42

The material used in the construc-
tion of the basket chassis is 4-inch
hardware cloth. This material seems
to have the desired-electrical and me-
chanical characteristics. It is easy to
cut with tin shears or diagonal cutting
pliers. It can be formed by hand and
“woven” into a solid structure by
bending or wrapping the wire ends us-
ing long nose pliers. Mounting holes
are simply opened with diagonal cut-
ters. Mounting screw holes and feed-
through holes are available every-
where, It is sufficiently continuous to
provide electrical shielding at most

Fig. 2. Power supply suitable for use with
transmitter described. Any supply which
gives 400 volts at 100 ma. can be used.

i ] + Hi

2 o
1l
ni
r a2
=

R, —30,000 ohm, 10 ». wir¢ wound res.

C—4 pjd., 600 v. ¢elec. cond.

C—8 ifd., 600 v. elec. cond. {Cornell-Dubilier
KR608)

CH,—Filter choke, 10.5 hy. @ 110 ma, {Merit
C-2993)

Ty—Power trans, 350-0-350 v, @ 110 ma.; 5
v. ¢, @ 3 amps; 6.3 v. @ 4.5 amps
{ Merit P-3153)

S\ —S.p.5.t. switch

1—5Y3GT tube
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Fig. 1. Over.all view of
power supply {left) and
transmitter (right) built
on a ""basket chassis™

frequencies. It is inexpensive and
readily available.

Although any size hardware cloth
can be used, the %-inch spacing prob-
ably gives maximum strength and
shielding without excessively close
wire spacing. The cross-hatch design
is helpful in layout, and the Y-inch
units afford an approximate measure
which is often adequate for parts loca-
tion.

Parts mounting and hookup is sim-
pler with the basket chassis because
this process can be observed through
the loops in’ the hardware cloth. This
transparency eliminates dark corners
and permits a higher concentration of
parts. In addition this feature allows
the observance of almost all parts on
either side of the chassis during prove-
in. Thus, overheating or arcing can
be quickly detected, Furthermore, this
feature makes the equipment particu-
larly well suited for demonstration or
instruction purposes. Finally, the
mesh material allows better ventila-
tion.

Chassis Construction

The only tools required for the con-
struction of the chassis are tin shears,
long nose pliers, and diagonal cutters.
As a first step, the material is cut to
size. For the 9-inch by 6-inch chassis
used for this transmitter and power
supply the over-all dimensions are 17
inches by 14 inches. This allows three
inches for depth and one inch for a
flange. In this first cut the material
should be close trimmed to remove all

wire stubs. In the second cut remove
four inch squares from the four
corners. In this case maximum wire

stub length is allowed. These stubs
RADIO & TELEVISION NEWS
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are later used to weave the corners
together,

Next, bend up the one inch flange at
right angles as shown in Fig, 3. The
line of bend can be made straight by
following the wire one inch from the
edge. The edge straightness and
sharpness can be improved by work-
ing against a wooden block as shown
in this photograph. For the chassis
shown, hending was done entirely by
hand. Edge sharpness can be further
improved, if desired, by using a light
hammer.

After the chassis has been bent to
approximate shape the corners can be
formed. Draw together those wires
which will form the vertical edge of
the chassis, and wrap around the wire
stubs so as to fix this edge. Repeat
this procedure for each corner. The
overlay of the flange can be fixed in
the same way with stubs wrapped
about either horizontal or wvertical
wires. The transmitter chassis was
completed from sheet material in 45
minutes.

Heavy components were mounted
on the power supply chassis without
excessive sag. However, if in a larger
size chassis this should become a prob-
lem. the surface can be reinforced
with small stiffeners at the points of
weight concentration.

Screen compartments can be added
in a similar manner, if desired. For
example the transmitter coil can be
shielded by a hardware cloth en-
closure. Similarly, sections of the
chassis could be isolated by weaving
in hardware ctoth enclosures. Another
possibility would be the addition of a
front panel if desired. The only pre-
caution to observe in designing these
adjuncts is that of allowing stub
length wherever a joint is to be made
to the chassis proper.

Transmitter Construction

The transmitter is a 6L6 in a con-
ventional crystal oscillator. The sche-
matic and parts list are shown in Fig.
4. Shunt feed is used to keep high volt-
age within the chassis. A 0-100 mil-

Fig. 3. How the chassis flange can be formed by hand by bending the material against

a wooden block.

If unusually heavy components are to be mounted on a “hasket

chassis” stiffeners. in the form of additional pieces of the hardware cloth, may be fixed

to the chassis by working the wire stubs into the chassis surface.

These siruc-

tures could also be used to form shielded compartments within the chassis proper.

liammeter is used for tuning and load-
ing indications. The plate circuit coil
is tapped for coupling to a simple volt-
age feed antenna. Keying is in the
negative high voltage lead. Any power
supply capable of approximately 400
volts at 100 milliamperes with good
regulation and 6.3 volts at 0.9 ampere
can be used, A power supply, Fig. 2,
has been included for those who wish
to build one.

The power supply uses a full-wave
rectifier and simple filter with bleeder
resistor. The schematic and parts list
for the power supply are shown in
Fig. 2.

Construction

The arrangement of component
parts is shown in Fig. 5, First, lay out
the parts for short lead length, then
make the openings for mounting.
Openings are cut by means of diagonal
cutters. No difliculty was encountered
in opening mounting holes for any of
the parts. The tube and crystal
sockets were held on the opposite side
while openings were cut. By this
means each opening was cut to the
required shape without outline mark-
ings.

Parts were mounted with 6-32 or

ANT.
ox
e S
—r— [X]
54;I£
L
e
n HV
R\—100.000 ohm, V3 w. res.
R,—15.000 ohm. 2 w». res.
Cy. Co—.05 pfd., 600 ». cond.
Ca—.01 ufd.. 600 ¥, mica cond.
C,—100 ppfd. midget var. cond. (National

TMS100)

RFC,—R.f. choke, 2.5 mhy, @ 125 ma. (Na-
tional R-100U)

F L,—1.8 me.—55 1. #22 en, closewound on
14" dia, form (National XR-4)
3.5 me.—33 1. #22 en, closewound on 1"
dia. form (National XR-1)
7 mc—18 t, #22 en, closewound on 1”
dia. form (National XR-1)

Xtal.—Crystal for desired band

M\—0-100 ma. milliammeter

Key—Telegraph Key

1—6L6 tube

Fig. 4. Schematic of the low power trans-
mitter which can operate on 1.8 mec.. 3.5
me., or 7 mc. See Fig. 2 for power supply.

8-32 machine screws of 3% to 1 inch
(Continued on page 107)

Fig. 5. Underchassis view of the transmitter power supply built on a “basket chassis.” This technique simplifies construction throughout.
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By DON V. R. DRENNER
Engineer, Station KGGF

we discussed the “Compleat Fidel-
ity” system and its speaker enclos-
ure and the television tuner associated
with the unit. Finally, we will cover
a few changes which were made on
the AM-FM tuner.
The tuner of the

|N the first two parts of this series,

“Compleat Fidel-

Fig. 1. (A) Original circuit of the RC-10.
{C) The “Jones” variable equalizer circuit used by the author.

instead of a 6AVE.

ity” is a Craftsmen RC-10 AM-FM
unit that served for several years in a
small cabinet. When the basic idea for
building all the gear into a wall crev-
ice was conceived, we decided to mod-
ify the phono preamp section of the
RC-10. Not that most of our LP's
didn’t sound quite good, but the single

(B) Circuit changes to incorporate IN34’s
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Part 3. Construction details

on a variable equalizer that
can be added to a Craftsmen

Model RC-10 AM-FM receiver.

triode originally used has a compro-
mise turnover frequency and besides
we'rc a firm believer in using a feed-
back path to control frequency.

Several circuits were tried, haywire
style, until we found the Geo. F. Jones
variable equalizer circuit in “Audio
Engineering” for January 1952. Using
this meant finding room for another
socket and two additional controls.

The schematic shows how we did it.
A pair of 1N34 germanium diodes re-
placed the original 6AV6 diode-triode
and gave us a second detector and
a.v.c. The socket used by the 6AV6
was removed and a noval installed for
the dual-triode 12AT7 of the equaliz-
er. Even though we would have pre-
ferred an extra socket and an infinite
impedance detector, there just wasn't
room.

The high and low frequency tap
switches presented quite a problem
until we hit on an idea from the TV
chassis. Concentric-type potentiome-
ters, such as used for the “volume-
tone” control on most TV sets offered
the solution. The original treble and
bass controls of the RC-10 were re-
placed by these concentric controls,
and this allowed a small miniature
tap switch, manufactured by Grayhill,
to be mounted at the rear of the front
control section. Thus, the treble con-
trol varies the preamp and the tone-
control amplifier through the split
knob actuating either the potentiom-
eter or the tap switch. The same thing
applies to the bass.

So we got our variable equalization
and kept the controls on the front of
the RC-10 intact!

One caution, however. The treble
control is mounted very close to the
antenna coil of the FM preamp (L, of
the 6AB4 grounded-grid stage). This
is a broadband circuit and the turns
spacing and original position of this
coil should be the same after the new
control and switch are installed. Oth-
erwise, a realignment job with a sig-
nal generator is in order. Needless to
say, this expedient should be avoided
if possible since many home builders
and audiophiles just don’t have such
equipment available nor can they bor-
row it.

While the changes suggested in
these articles were for specific pieces
of equipment, there is no reason why
similar alterations cannot be made in
the equipment the reader has on hand
to integrate his system to provide the
“Compleat Fidelity” for his own home.

30—
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KNOW YOUR 1924

TR

MOTOROLA
TV RECEIVERS

By

SERVICE & ENGINEERING DEPARTMENTS

Motorola Incorporated

HE new Motorola chassis TS-602
Tfeatures several distinct changes

from the previous models. The most
significant of these are the moving of
the secondary controls to the front of
the chassis, and the switch to the 40-
megacycle i.f.

This discussion of the chassis will
concentrate on the new circuits rather
than describe those which have been
used until now and are fairly well
known. These new circuits include the
a.g.c. system, sync clipper and noise
gate, and the area selector switch.

Amplified A.G.C. System

The amplified a.g.c. system used in
the TS-602 is an improved version of
keyed a.g.c. in that the resultant a.g.c.
voltage has better stability over a
wider range of incoming signals. It
does not require the exact synchroni-
zation between the peaks of the com-
posite video pulses and the horizontal
pulses that is necessary in the con-
ventional keyed a.g.c. circuit.

The tubes used for the development
of the a.g.c. voltages in the TS-602
chassis are the first sync amplifier
Vs, the a.g.c. tubes Vy, and Via,
and the limiter clamper for the radio-
frequency a.g.c. voltage V..

The first sync amplifier, V.., be-
ing directly coupled from the second
detector (see Fig. 3), amplifies the in-
formation for the a.g.c. as well as the
sync information. For a peak a.g.c.
system, the a.g.c. information is repre-
sented by the voltage relationship be-
tween the sync pulse tips and a d.c.
reference level (zero volts in this par-
ticular circuit). The sync pulse tips
extend away from zero in a negative
direction. After the sync and a.g.c. in-
formation is amplified by the sync am-
plifier, V., the phase is reversed
and the sync pulses extend away from
zero in a positive direction.

Before the a.g.c. information can be
applied to control the receiver gain, it
must be converted to a negative d.c.
voltage. This is accomplished in the
a.g.c. tube, Vis. The cathode of this
tube is connected to a fixed positive

January, 1954

Fig. 1. Rear view of the
new Motorola TS-602 chas-
sis showing the lack of
rear apron adjustments.

Circuit operation and complete service data for the new

Motorola TV sets, including

reference potential of 150 volts de-
rived from “B+". The grid is supplied
with the peak sync pulse information
through tube V... The effect of
Vua is shown in Fig. 2A, the grid
voltage representation. The dotted line
is the signal on the grid of V,,,, and
the heavy solid line is the signal on
the cathode of V,,, which is coupled
to the grid of V.s. V.. is a peak-
detecting cathode follower because
the cathode can follow increases in
grid voltage, but the time constant
(R:s and C:) in the cathode does not
allow it to follow the decreases. Thus,
due to plate current flow, the cathode
potential rises rapidly with the lead-
ing edge of the sync pulse and follows
up to the peak. But when the grid
voltage falls rapidly on the back end
of the sync pulse and plate current
drops, the voltage on the cathode of
Vua can only fall at the discharge rate
of the RC ground return circuit (R
and Cu). This accounts for the result-

FIXED AEFERENCE LEVEL (180V) _ FIXED REFERENCE
4_'\_','\ LEVEL 030V}
H L]
Aig iy
7 £y
H i 3
L} f L]
AT | 1
(WY \
L‘ l“ s
() :
Fon L
Fig. 2. (A) Forma- P )
tion of the synec T ce2
pulse signal applied - 0
fo a.g.c. tube (B). =
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alignment instruction table.

ant saw-tooth of voltage coupled to
the grid of V,,a.

It is important to note two items in
Fig. 2. One, the potential difference
between the fixed reference level and
the sync pulse peaks still repre-
sents the a.g.c. information. Two, this
potential difference is converted to a
saw-tooth by the action of V.. and
this saw-tooth, being directly coupled
to the grid of V..s, controls the bias of
that tube, Therefore, the plate current
conduction of Vs will be determined
by the a.g.c. information.

The plate voltage for Vs consists
of a series of horizontal-rate pulses
coupled through €. from the hori-
zontal output circuit (Fig. 2B). Dur-
ing the time the pulse is present on
the plate of V,s plate current will
flow (provided the a.g.c. information
applied to the grid calls for conduc-
tion). This plate current is the dis-
charge current of Cu. As condenser C.,
is discharged, it will draw charging
current through the two plate resis-
tors. The voltage drop across these re-
sistors causes the average potential at
the plate to be negative. The voltage
across the lower resistor is filtered by
C:: to give a negative d.c. voltage for
a.g.c.

It should be noted here that the ac-
tion of Vs would be substantially the
same whether the sync pulses in the
a.g.c. information were made into saw-
tooth signals or not. If the sync pulses
were passed on to the grid of Vs as
pulses, and not in the form of a saw-
tooth, coincidence of the grid and
plate pulses in V,» would be neces-
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Fig. 3. Complete schematic diagram of the Motorola TS-602 TV chassis without the tuner. The schematic
diagrams of the v.h.i. and u.h.f. tuners used with this chassis are shown in Figs. 5 and 6 respectively.
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sary to make the tube conduct. The
saw-tooth on the grid of V.s Keeps
the grid in conduction range so that
exact coincidence is not necessary to
get the full benefit of the a.g.c. action.
If pulses were used on the grid of
Vun, at the ends of the horizontal
hold range or, if the receiver goes out
of sync, the lack of complete coinci-
dence would cause less-than-normal
a.g.c. to be developed. This would re-
sult in contrast changes with the hori-
zontal hold setting and reduce the
horizontal pull-in range. These unde-
sirable effects are eliminated by use
of the saw-tooth.

If the same a.g.c. voltage could be
used for r.f. as well as i.f. bias, the
filtering circuit of Fig. 2B would be
sufficient. However, it is desirable to
have the application of the r.f. bias
delayed until several volts of i.f. bias
have been developed, and then have

the r.f. bias rise as rapidly as possible
after the delay has been overcome.
This is because the r.f. bias must meet
two requirements. First, it must not
reduce the gain of the r.f. amplifier
until the signal level has risen to such
an extent that the noise introduced
by the converter need not be overrid-
den by the r.f. amplifier gain. (It is
possible to have the r.f. tube, the con-
verter stage and, possibly, even the
first i.f. tube introduce noise into the
circuit. Generally, the design of the
circuit around the r.f. tube calls for
the best possible noise factor with at
least 5:1 gain. Such results will pro-
vide the converter stage with enough
clean signal so that it can amplify
cleanly. If the r.f. tube has less gain
than about 5:1, then the noise intro-
duced by the converter stage becomes
appreciable, relative to the television
signal especially since a pentode is

Fig. 4. The Motorola “Robet-82" tuner.
The v.h.i. part is at left. u.h.f. right

used in this circuit. This would hold
true even though the television signal
received at the TV set antenna ter-
minals was fairly strong.)

The second requirement of the r.f.
bias is that it must reduce the gain of
the r.f. amplifier sufficiently on strong
signals so that the converter is not
overdriven. Reference to Fig. 3 will

Table 1. Alignment procedure for the video if.. 4.5 mc. trap. and sound circuits of the Motorola TS-602 TV chassis.

VIDEQ L.F. ALIGNMENT
SIGNAL GENERATOR I
STEP — — — OUTPUT [
| FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST | REMARKS
| SR —— — —_—e | — e ——
1 44 mc., } Test recepta- Oscilloscope | Pin 3 of test | Primary and | See Fig. 8 for locatio
12 mc. sweep | cle J; through receptacle d, l secondary of T; for | of test receptacles
a 1000-uuid. symmetrical
condenser response curve
2 45.75 mc., i Test recepta- Oscilloscope Same as above | T to place 45.75 mc. |
12 mc. sweep | cled; through marker 3005 down |
a 1000-u:4d. from maximum on
condenser high side of curve
3 l 42.25 mc., Same as above | Oscilloscope | Same as above | T to place 42.25 mc. |
12 me. sweep [ marker 307, down
from maximum on
| low side of curve
J— [— | — - —
4 47.25 mc., Same as above | Oscilloscope Same as above | Ly for maximum
12 rac. sweep attenuation at
| 47.25 mc.
5 | 41.25 me., Same as above | Oscilloscope Same as above L3 for maximum
12 mc. sweep | attenuation at
' 41.25 mc.
6 44 mec., Test recepta- Oscilloscope 7 Sarne as above | Ly and L, for re-
| 12 mc. sweep i cled; through | sponse curve below : |
a 1000-pufd. | I
condenser |
4.5 MC, TRAP ALIGNMENT
7 4.5 mc. [ Top of detector V.T.V.M. and | Cathode of L;: for minimum ,
unmodulated| load, Rs. crystal detec- CRT (pin 11} reading
and chassis tor probe and chassis [
SOUND L.F. AND RATIO DETECTOR ALIGNMENT
8 4.5 mc. Top of detec- | V.T.V.M. One side of Cgo | L for maxirnum i Set meter on S-volt
unmodulatedl tor load, R, and chassis reading scale
and chassis [
9 4.5 me. Same as above | V.T.V.M. Same as above | Liy and primary of
unmeodulated T, (top) for maxi-
| mum reading
10 4.5 mec. | Same as above | V.T.V.M. | dJunction of Secondary of T,
unmodulated Rsiand C; (bottom) for zero

January, 1954
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Fig. 5. Schematic diagram of the v.h.f. tuner used with the Motorola TS-602 chassis.

show how the desired r.f. and i.f. bias
is obtained. The 47,000-ohm resistor
(R} between the plate of the a.g.c.
amplifier (V,,4) and the a.g.c. voltage
divider network is only a decoupling
resistor for the a.c. pulse on the plate,
and is relatively unimportant for d.c.
consideration. The four resistors, R,
R., Rw», and R. are important, and
determine the value of the r.f. and i.f.
bias voltages.

Although the high side of R is tied
to “B+ 4" {270 volts) for delay pur-
poses, the low side of R, at the junc-
tion of Ry, and Rw». cannot go positive
to any extent on weak signals because
point “B” is tied to the plates of the
twin diodes of V, (6AV86). Since the
cathode of V, is tied to ground, any
positive voltage appearing at point

“B"” would cause conduction and keep
the potential at point “B” close to
ground. Since point “B” is the take-
off for the r.f. bias, it can be realized
why it is undesirable to have a posi-

tive voltage there. However, point “B" .

can go in the negative direction from
ground or zero potential after a cer-
tain amount of negative a.g.c. voltage
is developed at point "“A".

When point “A” has about —48
volts, due to the action of the a.g.c.
amplifier, point “C” will be about

—5.1 volts due to the voltage divider
network of Rs» and Rw«. Point “B” will
still be near zero volts, due to the
voltage divider network of R, and R,
and the damping diodes. When the
negative voltage at point “A” goes
more negative (beyond —48 volts),

Fig. 6. Schematic diagram of the all-channel continuous Motorola TT-37 u.h.L tuner.
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the i.f. bias at point “C" still rises
slowly due to the voltage divider net-
work of Ry and Rw. But the voltage at
point “B" will increase in the negative
direction almost as fast as the voltage
at point “A”, For a 1-volt increase in
the i.f. bias, there will be about 8-
volts increase in r.f. bias on strong
signals. Note that all “B4" and
“B 4+ 4" voltages in these circuits are
common.

Servicing the A.G.C. System

Improper a.g.c. action will fall into
one of three general categories:

1. Insufficient a.g.c.

2. Excess a.g.c.

3. Improper division between r.f. and
i.f. bias

The insufficient a.g.c. condition will
be evidenced in the picture in various
ways depending on the degree of in-
sufficiency. If there is no a.g.c. devel-
oped, the contrast will increase rap-
idly as the signal increases from a low
level. The synchronization will be un-
stable on weak signals and very poor
on slightly stronger ones. On strong
signals, the picture may reverse and
appear as a negative or go completely
black. If some a.g.c. is developed, but
not enough, the set may exhibit over-
load tendencies on strong signals, but
the effects will not be as severe as
when no a.g.c. is being developed.

Too much a.g.c. is evidenced by a
lack of available contrast or, in ex-
treme conditions, by a complete lack
of picture at any signal level.

Checking for the development of
proper a.g.c. voltage can best be done
by measuring the voltage at the top
of the a.g.c. dividing resistors, the
junction of Ry and Re {point “A”)
with a v.t.v.m. With a normally strong
signal, the voltage at this point should
read about —60 volts. A voltage read-
ing considerably higher than this
would indicate a short or open on one
of the a.g.c. buses, or a short in the
a.g.c. amplifier tube. A voltage con-
siderably lower than this could indi-
cate several things such as:

1. Lack of sufficient second detector
signal due to a failure of the tuner or
i.f. amplifier. Check by measuring the
d.c. at the second detector. It should
exceed —2 volts.

2. Lack of a.g.c. referencing pulse.
Check with a scope on the plate of the
a.g.c. amplifier, or touch this point
with an insulated handle screwdriver
and watch for a small spark. Also,
short the grid to the cathode on the
a.g.c. amplifier with a screwdriver.
The voltage at pin 6 of Vus should
rise to about —100 voits. This indi-
cates the proper plus voltage and a
good a.g.c. amplifier tube.

3. If the second detector voltage is
highly negative and the a.g.c. tube de-
velops —100 volts or more when the
grid and cathode are shorted together,
the trouble is in the sync amplifier
and associated circuits, or in the cath-
ode circuit of the a.g.c. amplifier. The
cathode voltage should be about 150-
volts positive on strong signals.

Improper division between r.f. and
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www.americanradiohistory.com
www.americanradiohistory.com

if. a.g.c. voltages will show up on
strong signals. If the picture is snowy
on strong signals, it may be due to too
much r.f. a.g.c. for that signal level.
This can be checked by shorting the
r.f. a.g.c. bus to ground or shunting it
to ground with a 10,000-ohm resistor.
If the snow clears out with reduced
r.f. bias, the a.g.c. dividing resistors
should be checked for proper value.
Also, if either the r.f. or i.f. a.g.c. bus
is shorted to ground, the unshorted
bus will attempt to control the re-
ceiver gain. This will be evidenced by
extremely snowy pictures on all sig-
nals if the i.f. a.g.c. is shorted, and by
overload on strong signals if the r.f.
a.g.c. is shorted.

Sync Clipper Noise Gate

The positive-going composite detect-
ed video signal is taken from the plate
of the first sync amplifier tube V.
and coupled to the 1st sync clipper
stage V.s through Cu. (.022 pfd.). The
grid return of V,s to ground is through
R., (820,000 ohms) plus R. and R,
depending on the setting of the area
selector switch.

C and R:: form a noise dissipating
circuit which differentiates high am-
plitude noise pulses. On a scope, the
noise burst would ordinarily show up
as a high amplitude pulse extending
up through the “black region” of the
composite video signal showing a sat-
urated pulse. When differentiated, the
front edge of the noise pulse would
still extend into the black region, but
it would be narrower and then, where
the trailing edge of the original pulse
took place, the differentiating circuit
shows a sharp narrow pulse into the
“white region."”

The positive-going composite pulse
that hits the grid of the first sync
clipper V,; makes this tube conduct.
The amplitude of the incoming pulse
fabout 40 volts) is enough to draw
grid current. The grid is held negative
at about 16 volts due to the value of
the grid bias resistor, R.. The grid
bias, therefore, initiates the clipping
action because the following composite
video pulses first have to overcome
the negative bias on the grid to make
the tube (V) conduct.

Since heavy noise pulses could enter
the circuit along with the composite
video signal and charge up the grid
condenser Cn so heavily that the tube
could not conduct during the sync
pulses, a ““‘noise gate” has been incor-
porated into the circuit. V. is a hep-
tode {(pentagrid converter) and, there-
fore, has two controlling grids. A neg-
ative-going composite video pulse is
taken from the 2nd detector output
and fed to the first control grid (pin
1) of V.. This grid is so biased that a
normal detected signal (which is held
at a constant amplitude of 4 volts or
less by the action of the a.g.c. circuit)
will not stop V. from conduction but,
when noise bursts of higher ampli-
tude than the detected signal come
through the second detector, these
noise bursts or pulses will be negative
enough to cut off V,,, If V; is cut off

January, 1954

by grid 1, then the same noise bursts
cannot draw extra grid current
through the second control grid (pin
7) and charge up Cn, even though the
noise bursts have been amplified by
the first sync amplifier, V,,.. When the
noise burst subsides and control grid 1
allows the tube to conduct again, the
second control grid (pin 7) has the
normal amount of bias. Thus, the ac-
tion of the noise gate grid creates a
hole in the sync train, but the sync
holds stability due to the flywheel ac-
tion of the horizontal sync generator
in the multivibrator (V) circuit.

The negative-going sync pulse in
the plate circuit of V,; is coupled to
the grid of V.as the 2nd sync ampli-
fier, where it is clipped both on top
and bottom, so that the resultant
pulse in the output has the desirable
amplitude and shape.

Area Selector Switch

One section of the area selector
switch is connected into the plate re-
turn circuit of Vis, the a.g.c. amplifier
(see Fig. 3). In checking the local po-
sition of the area selector switch, it
will be noted that all of the a.g.c.
plate current flows through both the
r.f. and the if. a.g.c. dividing resistors,
Ru, Ru, Rwm, Re. However, in the sub-
urban position, resistors Rwx and Ra
are placed in shunt with the a.g.c. di-
viding resistors. This reduces the gain
of the a.g.c. tube somewhat, thereby
reducing the maximum a.g.c. that can
be developed. Thus, a high energy
noise can now develop less unwanted
a.g.c. voltage than with the switch in
the local position.

)
LI6A Li6B L16C LI6D L16E

Fig. 7. Motorola v.h.f. switch-type
tuner showing the various switch
wafers and adjustment locations,

In the fringe position, only resistor
Rs shunts the a.g.c. dividing resistors,
still further reducing the available
a.g.c. voltage. Since these resistors
are switched in for noise immunity
reasons, no marked effect on contrast
occurs unless the switch is moved into
the suburban or fringe position under
strong signal conditions.

The other section of the area se-

(Continued on page 159)

Fig. 8. Top view of the Motorola T5-602 chassis showing tube layout and paris.
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A TRANSISTOR
METRONOME

By
LOUIS E. GARNER, JR.

known to almost every musician

and student of music and have
been in use for perhaps two centuries
or more. In their simplest form they
consist of a pivoted pedulum with one
fixed and one movable weight. The
position of the movable weight deter-
mines the number of oscillations or
“beats” per minute when the pendu-
lum is set in motion. More compli-
cated versions employ a clockwork
mechanism to drive the pendulum,
and it is this version that is perhaps
the best known.

In modern times,
later, electronic metronomes have
seen wider use. Today, electronic
metronomes are probably more widely
used than the mechanical versions be-
cause of their lower cost, ease of set-
ting, and ready availability. A number
or articles have appeared giving con-
struction information on such units.

Most electronic metronomes suffer
from a disadvantage not shared by
the mechanical units—they require a
line power source. Power may not
always be available or convenient to
the musician in his “working” loca-
tion. Battery operated metronomes
have, in the past, not proven too
satisfactory because of the large and
heavy batteries required to deliver rea-
sonable “loudspeaker” volume from
vacuum tube operated equipment, as
well as the comparatively short bat-
tery life obtained.

Today, however, with the ready
availability of the highly efficient tran-
sistor, it becomes practicable to de-
sign and build a battery operated
electronic metronome that is simple,
compact, reliable, light in weight, and
comparatively low in cost, yet delivers
sufficient power to give a distinct
“beat” of sufficient loudspeaker vol-
ume for all normal use.

The “Transistor Metronome” de-
signed and built by the author is
shown in Fig. 1. Standard, easily
available components are used
throughout. The average technician
should have little or no difficulty in
assembling and wiring a similar or
duplicate unit in a few evenings’ time.

Circuit Description

A Raytheon CKT722 junction tran-
sistor is used in a modified grounded
emitter “tickler feedback” oscillator
circuit, as can be easily seen by refer-

50
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Fig. 1. Front and rear views of
the “Transistor Metronome"™ show
location of conirols and paris.

In addition to its obvious application as an aide to

musical studies, this instrument can double as a photo

timer for the darkroom or as a mechanical process timer.

ence to the schematic diagram, Fig. 2.
A standard “universal” audio output
transformer, T, serves both to provide
the feedback necessary to maintain
oscillation and to drive the small 3%~
PM loudspeaker.

In operation, the start of a current
flow in the collector circuit and
through the primary of T, induces a
signal across the secondary winding
of the transformer. This signal, in
turn, causes C: to charge rapidly
through the base-emitter circuit of the
transistor and the secondary winding
of Tl.

As C, starts to charge, the resulting
base current flow permits an increase
in the collector current flow, thus in-
creasing the signal amplitude in the
secondary winding of T.. The net ef-
fect is cumulative, with both base and
collector currents reaching a peak as
C, charges.

The voltage across C, soon reaches
its maximum value and the charging
current starts to decrease. This means
that the base current drops, with a
resulting drop in collector current.
The drop in collector current reverses
the polarity of the voltage induced in
the secondary winding of T..

If the base-emitter of the transistor
were a bilateral conductor, this re-
versal of signal polarity across the
secondary of T, would simply result
in the rapid discharge of C.. However,
since the base-emitter passes current
in only one direction (that is, acts like
a diode), C, cannot discharge over its
charging path and must, instead, dis-
charge through R, and R..

www americanradiohistorv com

The result is a sudden pulse of cur-
rent flow as C: charges rapidly, with
a comparatively long period of virtu-
ally no current flow as C, discharges
slowly through R, and R:. The charg-
ing time depends on the value of C:
and upon the combined impedances
of the base-emitter circuit of the tran-
sistor and the secondary winding of
T\. The discharge time depends on
the value of C, and upon the values of
R, and R: that is, upon the resulting
RC time constant of these components.

Once €, has dicharged sufficiently to
permit the start of base current flow
again (over a path consisting of the
battery, B, R: R. and the base-emit-
ter of the transistor), the charging
cycle is repeated.

This action then continues, with
the pulses repeated at intervals de-
termined primarily by the RC time
constant (R, R: C,) and by the bat-
tery voltage, and with each pulse giv-
ing a “plop” of fairly good volume in
the loudspeaker. Adjusting R. permits
the repetition rate (“beats” per min-
ute, or frequency) to be varied.

Since appreciable current flow occurs
only during the short time interval of
the pulses, the average current drain
from the battery is small, and battery
life is long, even though a small “hear-
ing aid” type battery is employed.
The average current drain will de-
pend, however, upon the number of
“beats” per minute, with high repeti-
tion rates requiring considerably more
power.

A stepdown turns-ratio is used in
the transformer (7T,) to match the
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high impedance of the collector cir-
cuit to the low input impedance of
the base-emitter circuit. A still great-
er stepdown ratio (taps on the second-
ary winding) is used to match the
even lower impedance of the loud-
speaker voice coil.

A toggle switch, 8, is provided to
turn the unit *on” and “off.”

Construction Hints

The entire “Transistor Metronome"
has been assembled in a commercially
available 3” meter case, with the
small loudspeaker mounted behind the
meter opening. Plastic grille “cloth”
was used by the author to cover the
speaker opening, but this may be left
uncovered, if desired, or plain screen-
ing or flock-covered screening used in-
stead.

In assembling the unit, a small alu-
minum chassis was used to mount the
transformer, battery, transistor, and
condenser (C,), with the control (R:)
and power switch (8;) mounted on the
cabinet.

The location of all major compo-
nents except the transistor itself is
clearly visible in the interior view of
the unit, Fig. 1. Note that the con-
denser (C:} is mounted bhelow the
chassis. The transistor is mounted on
a terminal strip directly behind the
small battery.

When installing the transistor, the
author simply soldered the unit in
place. Another builder might prefer
to use a socket, however. A small 5-
pin subminiature tube socket is suit-
able, with only 3 of the pins being
needed.

Should the builder decide to follow
the author's example and wire the
transistor into the circuit, he should
exercise special care when soldering
the connections. Transistors are easily
damaged by excessive heat. Each con-
nection should be made as quickly as
possible, using a very hot, clean, well-

tinned iron. The transistor leads
should not be cut short.
A small “Z" bracket was used to

hold the battery in place. The author
found that small size paper clips made
almost perfect connection clips for
the battery, slipping over the project-
ing terminals. However, if the builder
prefers, battery connections may be
made by soldering the leads directly
to the brass battery terminals. Care
should be taken not to overheat the
battery if this technique is used.

Parts Substitutions

A number of parts substitutions are
possible, depending on the needs and
requirements of the individual builder.
For example, alarger speaker and dif-
ferent case might well be employed (a
larger speaker will provide somewhat
greater volume). A wall speaker baffle
makes an excellent cabinet where a
wooden case is preferred.

A type CK721 transistor may be
substituted for the type CK722 used
by the author, with no changes in con-
nections or circuit values. (Both are
“p-n-p” junction transistors.)

January, 1954

The prospective huilder may p-efer
to use a different battery in p'ace of
the 15-volt hearing aid type battery
used by the author. The circuit is
not at all critical and will operate
with comparatively low voltages, al-
though the operating frequency as
well as the output amplitude (vol-
ume) may change. Other suggested
batteries are the Mallory 302424 (a
6.7 volt battery designed specifically
for transistor applications), the Eve-
ready type 411 (another 15 volt bat-
tery), and the RCA type VSO68 (a
6.3 volt “A” battery).

Any standard ‘‘universal” audio out-
put transformer should give satisfac-
tory results, although the builder may
have to experiment somewhat with
the tapped secondary connections. The
terminal connections and color-coding
given in the schematic diagram (Fig.
2} refer specifically to the Stancor
unit.

A slide or rotary switch might be
used in place of the toggle switch em-
ployed in the author’s model, or, if
preferred, a control type switch on
R: may be used as a power switch.
This move would reduce the number
of controls from two to one.

Substitutions for Ci, R, and R: will
depend on the operation desired.

Circuit Modifications

A fairly wide range of “beat” sig-
nals is provided by the component
values given in the parts list. In the
author’'s model, the range is from 1
beat for every 7 seconds to about 20
beats-per-second. This is a far wider
range then is needed for musical ap-
plications only—a range of from 1
beat-per-second to 5 per-second should
be satisfactory for most musical re-
quirements (60 to 300 beats-per-min-
ute).

Where the builder has a specific
application in mind, he will find it
quite easy to choose parts values
giving the desired repetition rates
and range coverage. Different values
of C,, B, and R: may be used to give
almost any range desired.

The fixed resistor, R, is chosen to

Fig. 2. Complete schematic of the metro.
nome which uses one “p-n.p’ transistor.

cK722 T
Vi

It

) -

R 3

R,—10,000 obm, Vi w. ves.

R.,—35 megohm pot {see text)

C,—250 utd., 25 ». elec. cond.

Ty,—Uaniversal audio output trans. (Stancor A-
3856 or equiv.)

B,—15-volt hearing-aid-battery (Burgess U-10)

§,—3S.p.s.t. toggle switch

Vi— p.n-p” junction
CK722)

SPEAKER

<

1 "III

transistor  ( Raytheon

Spkr—3Vy" PM loudspeaker (Quam 3A407)
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give a particular maximum (or mini-
mum) repetition rate for specific val-
ues of C, and R-..

All three component values may
vary with different transistors and
supply voltages, and hence it is diffi-
cult to determine these components in
advance. Rather, the circuit is built
up and an easily available value chos-
en for C, (50, 100, 150, 200, or 250
efd.). This condenser is connected into
the circuit, and a resistance substitu-
tion box used in place of R, and Rx.

The resistance is then adjusted un-
til the desired minimum repetition
rate is obtained. This value is the
total value of R, and Ri: and may be
termed E..

Next, the resistance is varied until
the desired maximum repetition rate
is obtained. This value is equal to R.

R. is a potentiometer having a stand-
ard value most closely approaching
the difference of the two values deter-
mined experimentally, that is, R.= R,
— R..

Where the value of R: does not even
closely approach a commercially avail-
able potentiometer, a different value
of C, may be used.

If several ranges are desired, a se-
lector switch may be provided to in-
sert different values of C, into the
circuit.

Another circuit modification is to
dispense with a continuously adjust-
able control entirely and to provide
a selector switch inserting fixed val-
ues of C, and R.. In this way, two,
three or more fixed beat rates may
be provided (depending on the num-
ber of switch positions available).

Still another circuit modification is
to provide earphone, rather than loud-
speaker, output. Simply connect a
pair of low-impedance magnetic ear-
phones in place of the loudspeaker
voice coil.

Calibration

No effort was made by the author
to accurately calibrate the settings
of R. in terms of ‘beats"”-per-second
(or per-minute), since this was not
necessary in the application in which
the author's model was used.

However, for many applications a
calibrated control will be desirable.

Several techniques may be used for
calibrating the completed instrument,
depending on the repetition rate and
the accuracy desired. First, however,
a scale and a pointer knob should be
provided for the control. For maxi-
mum accuracy, a large scale is desir-
able, and it may be found best to
mount the control on the side of the
meter case, where greater panel space
is available.

For low repetition rates and an ap-
proximate calibration, an ordinary
stop-watch may be emploved, the
operator ‘“counting’’ between beats (or
between seconds at higher rates).

Where a more accurate calibration
is desired, the builder may borrow
another metronome (either a mechan-
ical or electronic model) that is ac-

(Continued on page 158)
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trols.

plate current meter.

By
DAVID D. BULKLEY and MERRITT F. KIRCHHOFF

w2QUJ

A compact, easy-to-build rig for Novices. Standard

Fig. 1. Front view of transmitter. Two tuning con.
trols and two jacks are the only operating con-
The left-hand tuning knob is for the final
amplifier tank circuit condenser (C., Fig. 4) and
the righthand control is for antenna loading condenser (C,. Fig. 4). The
left-hand jack connecis to key while right-hand jack is for insertion of a
This 75 ma. d.c. meter is not part of the circuit.

W2FAR

and readily-available parts are used throughout.

NOVICE transmitter is more than
A an assemblage of simple, straight-
forward circuits employing readily
available components. There is many
a slip 'tween the cup and the lip in
the design and construction of a trans-
mitter suitable for the newcomer to
the amateur ranks.
Therefore, a Novice transmitter is
offered here which has been designed
with the Novice in mind from start to
“finish. First, circuits have been
chosen which are simple yet efficient.
Second, the mechanical layout has
taken into consideration the wiring
procedure; the photographs show that
although quite compact, every part is
easily accessible and no trouble should
be experienced in soldering every part
into place. Third, the tubes and parts
are inexpensive standard items, readi-
ly obtainable from any amateur sup-
ply house.
However, one point before we be-
gin; no matter how carefully a trans-

Fig. 2. The power supply is con-
strucied on a separate chassis.

mitter is designed and no matter how
much energy has been put into build-
ing it, it is all to no avail if the in-
structions and parts list are not care-
fully followed, Therefore, the Novice
is urged to follow the text faithfully
and to use only the components speci-
fied in the parts list.

Electrically, the transmitter consists
of three tubes in two stages. Ample
output is obtained in the 80-meter
band with the full legal limit of 75
watts of power input. Only two tun-
ing controls are required which makes
tuning operations more simple and
foolproof than ever.

The circuit consists of a modified
Pierce crystal oscillator employing one
type 6V6 tube. The Pierce type of
oscillator requires no tuning control;
it operates merely by inserting the
proper crystal and applying the re-

Fig. 3. Underchassis view of transmitter showing the correct paris layout.
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80-METER
NOVICE

TRANSMITTER

o 3 ]

quired voltages. However, the Pierce
requires that ‘“fundamental” type
crystals be used. Fundamental crys-
tals are ground to the fundamental
frequency at which they are to oscil-
late while “harmonic” type crystals
oscillate at a higher frequency than
that to which they are ground.

The crystal oscillator is capacity-
coupled to the r.f. amplifier stage.
The use of capacity coupling elimi-
nates the necessity of one tuning con-
trol and simplifies operation. The r.f.
amplifier stage consists of two type
6AU5 tubes connected in parallel
(that is, the elements of one tube are
connected to the corresponding ele-
ments of the other). Parallel opera-
tion provides twice the r.f. output
power obtainable from one tube.

The plate circuit of the r.f. ampli-
fier is connected in a simple, combina-
tion final amplifier tank and antenna
tuning circuit. This circuit consists of
a pi-type network which permits tun-
ing the r.f. amplifier to proper reso-
nance and also permits loading the
amplifier circuit to the antenna at the
same time. The use of the pi-type
network also permits the transmitter
to be loaded to an antenna of any con-
venient length. Yes, whether a short
or long antenna is used it will load
up properly with this antenna tuner
circuit to give optimum output.

The front of the transmitter (Fig.
1) presents a neat, clean appearance
with only two tuning controls and two
jacks. The left-hand tuning control
is for the final amplifier tank circuit

RADIO & TELEVISION NEWS
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condenser (Cw») and the right-hand
tuning control is for the antenna load-
ing condenser (C.). The left-hand
jack connects to the Key while the
right-hand jack is for insertion of a
plate current meter used while tuning
the transmitter. After tuning opera-
tions are completed, the meter plug
may be removed.

The transmitter case consists of an
inexpensive aluminum chassis 12" x 7"
x 3”. This type of mounting not only
eliminates the need for a front panel
but also provides shielding for un-
wanted radiation. The transmitter
will be virtually harmonic-tight if a
light aluminum grill is placed on the
back of the transmitter.

Inside the aluminum chassis is
mounted a simple aluminum shelf or
sub-chassis on which all tubes and
components are mounted. The use of
this little sub-chassis permits 90 per-
cent of the wiring of the transmitter
to be accomplished with ease; all
parts. etc. are mounted on the little
shelf and the shelf is fixed in posi-
tion inside the chassis. Then with the
connection of the few wires to the
jacks and the condensers the job is
done.

The rear view of the transmitter
(Fig. 5) illustrates the logical and
neat layout that is offered in this
transmitter. On the top of the small
sub-chassis on the right hand side is
seen the crystal. Next, to the left, is
found the 6V6 crystal oscillator tube
followed by the two 6AUS r.f. tubes.
Finally on the far left may be seen
the r.f. amplifier/antenna tuner coil,
a standard commercial unit.

Beneath the small sub-chassis may
he seen, on the far right, the power
connector, a flush mounted male type
unit to insure that accidental contact
is not made with the power plug. To
the left of this are some of the small
components. The two tuning conden-
sers for the r.f. amplifier are found
next. On the extreme left a coaxial
cable connector is mounted on the end
of the chassis. Although this type of
connector is suggested, any convenient
type of insulated antenna terminal
may be substituted. The use of the
coaxial receptacle permits a TVI filter
to be easily attached should this be
required.

Fig. 2 shows the power supply. Con-
servatively rated, this unit insures
troublefree operation. The plate and
filament transformer is located in the
rear left of the chassis, while the filter
choke is on the right rear of the
chassis. The filter condensers are
mounted on the right front corner of
the chassis. The two rectifier tuhes
are seen in the left front corner of the
chassis. Referring to the circuit dia-
gram (Fig. 4) it will be seen that two
rectifier tubes are used in parallel.
This is because the maximum amount
of current that one 5U4G tube will
handle is 250 milliamperes. Although
this is adequate for operation within
the legal input permitted Novices. a
sufficient margin of safety is desirable
for possible overload during tuning
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R,—47.000 ohm, 1 w. res,

Ry—4700 ohm. 2 w. res.

Ra, Ri—30.000 ohm, 2 », yes.
R.—27,000 ohm. 1 », rcs,

Re—3000 ohm, 5 w. wirewound res.
R,—10,000 ohm, 5 w, wirewound res.
R.—20.000 ohm, 50 ». wircwound res.
Ci—.001 pfd., mica cond.

C.—50 putd., mica cond.

Cy, Cy, Cy, Cs, Co—=.01 pfd.. mica cond.
C;—100 ppjd., mica cond.

Cy—.002 pfd.. mica cond.

Cip C11—250 ppjd. var. cond. (Bud MC 909)
Ciz, Ci5—8 pfd., 600 v. elec. cond.

No, 102)

No, 103)

J\—Open circuit jack (Telegraph Apparatus Co.

J—Closed circuit jeck (Telegraph Apparatus Co.

Jy—Chassis reccptacic { Amphenol 83-1R)

Py—Male plug { Amphenol 86-CPS with 61-61
shell}

Sy S—S8.p.s.1. toggle switch

Sy—Hcavy-duty toggle switch

SO—S5-prong socket

RFC,, RFCy=—2.5 mhy. v.f. choke {National R100)

CH,—7 hy., 300 ma. filter choke (Thordarson
T20C56 or equiv.)

L,—80 meter, 75 watt, center-linked inductor coil
(Barker & Williamson 80JCL)

Ty—Power trans. 400-0-400 v. @ 340 ma.; F v,
@ 6 emps.; 6.3 v« @ 7 amps. (Thordarson
T22R35 or cquiv.)

Fi—3 amp fuse

Xtal.—80 meter crystal {see text)

Vi—6V6 tube

Vo Ve—6A4US tube V,y, Viee=3U4G tube

Fig. 4. Complete schematic of iransmitter and its associated power supply.

Note the turns shorting jumper on coil.

Li, shown dotted. As mentioned in the

text, short turns of the coil only if proper antenna loading is not obtained.

up operations, etc. The left hand tog-
gle switch, 8,, controls the primary of
the power transformer (T,), the mid-
dle toggle switch, 8. reduces the
power supply voltage 100 volts for
use when testing and for tuning opera-
tions. This is accomplished by re-
moving the input electrolytic conden-

ser (.. from the filter circuit for re-
duced voltage. The right-hand toggle
switch, 8., controls the plate voltage.
Fig. 3 indicates the arrangement for
mounting all sockets and for soldering
the components in place.
The small sub-assembly chassis is
(Continued on page 150)

Fig. 5. Rear view of transmitter showing the sub-chassis type of construction. The
B & W coil, L., shown on the left is supplied with an antenna coupling loop. This
may be ignored in this particular circuit as it is not needed in this application.
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Fig. 1. Replacing a defec-
tive v.h.i. coil strip with a
new v.h.t. or u.ht. stripina
v.hi. turretiype TV tuner.

TROUBLESHOOTING THE

7

A

Most new TV sets use the cascode amplifier turret tuner

for v.h.f. Here is up-to-date data for faster servicing.

written about v.h.f. front ends,

much has been left unsaid. It is
the purpose of this article to bring
you up-to-date on the latest v.h.f.
tuners and their servicing problems.

A careful survey of the tuners be-
ing used in most recent TV receivers
reveals that the turret type which uses
a cascode r.f. amplifier is most pop-
ular., One of the reasons for its pop-
ularity lies in the ease with which
such a tuner may be made to receive
u.h.f. signals; i.e., since all twelve
v.h.f. channels are never allocated
in any one area, the unused strips in
the turret can be removed and re-
placed with u.h.f. tuning strips. Fig. 1
shows how easily a u.h.f. tuning strip
can be inserted into a turret tuner.

Another reason for the popularity
of this type tuner hinges on the per-
formance of the cascode circuit, which
minimizes the reception problem in
fringe and other low-signal areas.
Turret tuners that contain a conven-
tional pentode r.f. amplifier are also
in use, but inasmuch as their circuitry
is relatively familiar, they will not be
discussed.

A partial schematic diagram of the
cascode circuit used in Emerson,
Zenith, Admiral, Du Mont, Olympic,
and other current receivers, is shown
in Fig. 3. The 6BZ7 (the 6BK7 and
6BQ7 are often used) twin triode used
for the r.f. amplifiers is designed to
have a low-noise figure. The circuit
shown provides a maximum signal-to-
noise output from the r.f. amplifiers.
{The noise referred to is the noise gen-
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ALTHOUGH much has been said and

erated within the r.f. stages and not
the noise riding on the input signal.
All circuit elements generate noise
which is sometimes visible as snow
on the picture tube. This noise is due
to the random movement of electrons,
and also to variations in cathode emis-
sion, leakage currents, and other
causes. Obviously, a low-noise tuner
must contain low-noise generating cir-
cuits.)

The input signal is applied from the
antenna terminals, through the paral-
lel resonant traps comprised of L,-C,
and L.-C, to the antenna coil in the
turret strip. The traps attenuate all
signals in the frequency range from
40 to 47 mc., and thus minimize the
possibility of unwanted signals (in this
range) passing through the tuner to
the 40 mc. if. strip. An additional
i.f. trap consisting of L, and C, is
series-resonant at 40 mc., and provides
a low-impedance shunt to ground,
which further attenuates these unde-
sired signals.

The signal developed across the an-
tenna coil is stepped up so as to in-
crease the signal level with respect
to the noise generated within the tube.
This is accomplished by making the
impedance of the first r.f. amplifier
higher than the impedance of the
transmission line, thus obtaining a
voltage gain. The balanced input cir-
cuit is designed to match a 300-ohm
transmission line to the grid circuit of
the first r.f. amplifier. Resistor R: loads
the input circuit and lowers its “Q”
and thereby increases its bandwidth
to pass the 6 mc. wide TV channel.

www americanradiohistorv com

TURRET TUNER

By MILTON H. LOWE

Coastal Publications

On the higher channels, the transit
time of the electrons {i.e., the period
of time required for the electrons to
flow from the cathode of a tube to
the plate) is an appreciable portion
of the cycle of the operating frequen-
cy, and a change in the grid or plate
potentials may not affect the plate
current instantaneously. The transit
time is less than one-thousandth of a
millionth of a second (.001 gsec.), a
number which may seem insignificant,
but which represents an appreciable
part of a cycle at 174 me. (channel 7)
and higher frequencies. This transit
time causes an undesirable phase shift
that can be thought of as an induc-
tive lag in the grid circuit. It causes
the grid to absorb power even though
it may be negatively biased. This is
brought about by the currents which
are induced in the grid by the ex-
change of energy between the grid
signal voltage and the electrons travel-
ing to the plate. The power loss can
be thought of as being caused by a
resistor (load) that shunts the grid
and cathode electrodes. This loading
must be compensated for if adequate
signal is to be developed in the grid-
cathode circuit of the first r.f. ampli-
fier. As a matter of fact, if the grid
circuit isn’t compensated by a voltage
that “replaces” the absorbed power,
a virtual short may exist between the
grid and cathode at very high fre-
quencies.

The procedure by which a voltage is
fed back from one point to another
to cancel an undesirable effect is
termed neutralization. Condenser C,
is the neutralizing condenser that
feeds back a voltage from the plate
to the grid-cathode circuit, thus mini-
mizing the loading due to transit time,
Condenser C: is made variable to pro-
vide for variations in circuit com-
ponents, aging, etc.

The first r.f. amplifier is a conven-
tional grounded-cathode stage whose
gain is controlled solely by the a.g.c.
The second r.f, stage is a driven
grounded-grid amplifier, whose grid
is maintained at r.f. ground by Cu,
which provides a virtual short at the
signal frequency. The output of the
first r.f. stage is developed across in-
ductor L. and is injected into the cath-
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ode circuit of the second r.f. amplifier.
A fixed potential of approximately 120
volts is applied from the junction of
voltage divider resistors R: and R, to
the grid through isolating resistor Rs.

The potential at the cathode is ap-
proximately 120 volts also. This is
due to the fact that the two r.f. stages
are in series insofar as the “"B+" sup-
ply is concerned, and they act like
voltage dividers splitting the “B-"
potential between them. The bias
measured from grid to cathode is thus
approximately zero volts.

The d.c. voltages that can be ex-
pected in circuits of this type vary
from about 110 to 150 volts, but the
bias in each case will be near zero.
In some receivers the bias may be as
high as —3 volts. Voltage divider
bias is used in preference to contact
potential because it minimizes the ef-
fects due to variations in tube charac-
teristics.

An interesting feature of the cas-
code circuit is the manner in which
the a.g.c. potential controls the gain
of both r.f. stages even though it is
applied directly only to the first stage.
Assume that the input signal in-
creases. Then, the a.g.c. potential be-
comes more negative, thus increasing
the bias on the first r.f, amplifier.
This causes the plate current to de-
crease, which results in an increased
dynamic plate resistance that causes
the plate 1 potential to increase, Now,
since cathode 8 and plate 1 are at the
same d.c. level, the cathode 8 voltage
is also increased. Since the grid 7
voltage is fixed, the net effect is to
increase the bias on the second r.f.
amplifier. This reduces the gain of
the second stage, tending to keep the
driving voltage applied to the mixer
constant for small variations in over-
all signal strength. Condenser C; is
provided to adjust the response of the
plate circuit.

The output of the second r.f. ampli-
fier is inductively coupled to the mixer
grid circuit. The output of the local
oscillator (a modified Colpitts in which
C: and C: are the split tank conden-
sers, and the combination of R. and
C provides the signal bias) is injected
into the mixer cathode circuit by vir-
tue of the fact that the local oscillator
and mixer use the common cathode
of the 6J6 (pin 7). A portion of the
mixer output voltage is fed back
through C. and L.. to neutralize the
mixer grid circuit. If this were not
done, the mixer might break into os-
cillation at the intermediate frequen-
cy. Inductor L. and condenser Cx in
series with it, comprise a low-pass
filter network that attenuates signals
above the intermediate frequencies,
and thus prevents them from entering
the i.f. strip. The combination of R,
and C: decouples the mixer plate cir-
cuit from the “B+" supply.

The most striking aspects of the
cascode circuit, insofar as d.c. measure-
ments are concerned, are the poten-
tials at the cathode and grid of the
second r.f. amplifier. As mentioned
previously, these potentials are ap-
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Fig. 2. Exploded view of a v.h.{. turret tuner. usetul as a guide for disassembly.

proximately 120 volts with respect to
ground., This fact must always be
borne in mind for two reasons, the
first being that this unusually high
voltage (for grid-cathode circuits of
TV receivers) is the normal state of
the circuit. The second, a little more
important from a practical standpoint,
is that care must be taken to set the
voltmeter for at least the 150-volt
range when making measurements at
these points. Normally, the meter is
set on the 10-volt range when measur-
ing cathode potentials, and in this cir-
cuit this could lead to a damaged
meter if it isn't capable of handling
the overload,

From a troubleshooting standpoint,
the tuner is the most unique section
of the TV receiver, for here is the
only electromechanical device of real
significance. It is the only device in
the receiver that you must be capable
of repairing, not only electrically, but
also mechanically, Fig. 2 is an ex-
ploded view of a typical turret tuner.
Each movable part is a potential source
of trouble that usually manifests it-
self as microphonics. The principal
sources of these physical troubles are:
dirt or corroded contacts on the an-
tenna and mixer-oscillator coil assem-
blies, broken or bent contact springs,
loose oscillator coil tuning slugs, de-

Fig. 3. Partial schematic diagram of a cascode amplifier, v.hi. turret tuner
of the type used by Emerson, Admiral, and others in their new TV receivers.
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piy | NORMAL READINGS POSSIBLE CAUSE OF
STAGE NO. | Voltage Resistance ABNORMAL READINGS
R.F. Amp. 1 1 zero int. C, shorted
i 2 —2.7 2 megohms 'R, or R: open, charred
3 zero zero |Cold solder joint, broken lead
R.F. Amp. 2 6 215 18.000 ohms |C: or C,. shorted, R. open. ri. coil
open
J
7 140 260,000 ohms  R.. R.. or R. open. C;; shorted
8 zero 'inf. C. shorted
Mixer 2 130 30.000 ochms L. open. C.,, C., or Cy shorted. R;,
open
5 zero 240.000 ohms R. or R, open. C. or C. shorted
7 zero zero Cold solder joint. broken lead
Oscillator 1 130 20.000 ohms 'Ri: open. C:;, C. or C.s shorted
6 zero 10.000 ohms C.: shorted. Ri» open

Table 1. Static troubleshooting chart for the circuit shown in Fig. 3.

fective detent assemblies, and miscel-
laneous broken parts. Also important
is the possibility of cold solder joints,
broken socket pins. and poor tension
of the contact springs.

Simple procedures like cleaning the
tuner contacts or adjusting the ten-
sion of the springs, are readily per-
formed as follows: First, remove the
bottom shield and several of the coil
strips. Then, rotate the turret to per-
mit access to the contacts through the
opening thus provided. To clean the
contacts, use a brush or soft cloth
moistened with carbon tetrachloride,
“No Noise,” or similar preparations.
To adjust the spring tension, use a
screwdriver to bend each contact
slightly. To check the tension of the
contacts, place the turret in a posi-
tion between channels, and check the
clearance between the contact springs
and the flat surface of the coil strip.
The clearance should be about %" or
the thickness of a playing card.

To completely disassemble the
tuner, remove parts in this order: the

bottom shield, side shield, detent plate
grounding spring, contact plate (first
unsoldering the parts connected to its
lugs and tagging each one so as to
facilitate its replacement), fine tuning
retaining bracket, outside stator plate,
shaft shell, spring, washer, front turret
shaft spring, rear turret shaft spring,
and the detent spring and roller. Then,
cant the turret assembly to remove it
from the tuner housing. Once this is
done, the electrical components are
completely accessible, and the replace-
ment of a tube socket, resistor, con-
denser, etc., becomes a much simpler
job than if attempted with only the
side shield removed. Obviously, all
parts and leads should be replaced and
dressed exactly as in the original, if
“bugs” are to be avoided. Also, all
leads should be kept as short as pos-
sible.

There are two methods by which it
is possible to check the circuits in the
tuner. The first is a static method
that is the more direct of the two. Its
main advantage lies in the fact that

Table 2, Partial list of receiver symptoms caused by defective tuner.

SYMPTOM

Improper tuning

Distorted sound

Audible or visual microphonics

Sound bars in picture
Snow* and weak sound

Poor fringe reception

Transients in picture

noise is generated within the receiver.

POSSIBLE CAUSE OF TROUBLE

Oscillator slug misadjusted. fine tuning control not
centered mechanically.

Same as above.

Mechanical modulation of local oscillator due to bind-
ing knobs or shafts: loose tube shield, poor mechanical
or solder joints, etc.

Fine tuning off,
phonic tubes.

Antenna connections, antenna. second r.i. amplifier
not neutralized properly.

R.F. amplifiers defective

Tuner requires alignmen

*A quick check that can be used io determine whether the snow is due to a defective
tuner, or due to outside sources is as follows: Disconnect the antenna. short the antenna
terminals, and turn the contrast control all the way up. If excessive snow appears. the

**The specific technique for aligning the front end varies from receiver to receiver. and
requires test equipment with crystal accuracy. For this reason, the author recommends
that clignment be undertaken only by those possessing adequate test equipment. and
then only when the manufacturer’s specific instructions are followed.

oscillater slug misadjusted. micro-

£

56

www americanradiohistorv com

the tuner does not have to be partially
disassembled to gain access to the
tube sockets and components. The
procedure is as follows: remove the
tubes from their sockets, one at a
time, and take measurements from
the top of the tube socket rather than
from the tube pins. A word of caution
is necessary--do not force or wiggle
the test leads excessively in the socket
as this may spread the contacts and
lead to future erratic operation. Also,
remember that the pins are read coun-
terclockwise from the top of the
socket,

Table 1 is a static troubleshooting
chart that is directly applicable to the
circuit shown in Fig. 3. It is generally
applicable to other cascode circuits,
with variations of = 20 per-cent. These
particular voltage measurements were
taken with the antenna disconnected,
antenna terminals shorted, controls
set for a normal picture, and a 3-volt
negative bias applied to the a.g.c. bus.
Tubes should be checked first, of
course.

The second method, that of taking dy-
namic measurements at the socket pins
with the stages in regular operation, re-
quires that the side shield be removed
to gain access to the bottom of the
tube socket. When taking measure-
ments, care must be taken not to push
aside parts and wiring, because the
dress of leads and the placement of
parts may be critical. Typical dynamic
measurements are shown in Fig. 3. A
point to remember is this. If the sec-
ond r.f. amplifier is defective, there
may be no plate voltage available for
the first r.f. amplifier. In some re-
ceivers, the sound output tube also
functions as a voltage divider, and a
lack of “B+" voltage for the tuner
can be traced to a defective audio
output tube.

Table 2 contains a partial list of re-
ceiver symptoms that may be caused
by defective components in the tuner.
Obvicusly, many of these symptoms
may arise from defects in other parts
of the receiver circuit. It is recom-
mended, therefore, that realignment of
the tuner or extensive tuner repairs be
delayed until other troublesome cir-
cutts have been checked thoroughly.

Before readjusting the oscillator
slug for optimum performance, re-
member to set the tuning control to
the center of its range. The oscillator
slug may fall into the coil if it is
turned too far, requiring the removal
of the coil strip to salvage the slug.
Where feedthrough or dise-type ceram-
ic condensers are replaced, care should
be taken not to apply excessive pres-
sure or heat to the new condenser,
since this will cause the silver-plated
surface to fracture or peel. A solder-
ing gun or pencil-type soldering iron
has been found ideal for work in and
around the tuner.

Many of the techniques for trouble-
shooting the v h.f. turret tuner are
applicable also to the servicing of the
82-channel u.h.f.-v.h.f. tuner described
in the September, 1953 issue of Rabpio
& TELEvISiION NEws. 30—

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

TV STATIONS ON THE AIR

Complete list of all television stations in operation as of November 25th, 1953. There
are now |12 u.h.f. and 212 v.h.f. stations on the air in the continental United States.
This list also includes stations in Alaska, Hawaii, Canada, and Mexican border stations.

CITY. STATE
ALABAMA

CALL CHANNEL

Birmingham WABT
Birmingham WBRC-TV
Mobile WALA-TV
Mobile WKAB-TV
Montgomery WCOV-TV
ARIZONA

Mesa KTYL-TV
Phoenix KOOL-TV
Phoenix KOY-TV
Phoenix KPHO-TV
Tucson KOPO-TV
Tucson KVOA-TV
Yuma KIVA
ARKANSAS

Fort Smith KFSA-TV
Little Rock KRTV
CALIFORNIA

Bakersfield KAFY-TV
Bakersiield KERO
Chico KHSL-TV
Eureka KIEM-TV
Fresno KIEO
Fresno KM].-TV
Los Angeles KECA-TV
Los Angeles -TV
Los Angeles KLAC-TV
Los Angeles KNBH
Los Angeles KNXT
Los Angeles KTLA

Los Angeles KTTV

Los Angeles KUSC-
Monterey KMBY-TV
Sacramento KCCC-TV
Salinas KSBW-TV
San Bernardine KITO-TV
San Diego KFMB-TV
San Diego KFSD-TV
San Francisco KBAY-TV
San Francisco KGO-TV
San Francisco KPIX

San Francisco KRON-TV
San Luis Obispo KVEC-TV
Santa Barbara KEYT-TV
Tulare-Fresno KCOK-TV
COLORADO

Colorado Springs KKTV
Colorado Springs KRDO-TV
Denver TV
Denver KFEL-TV
Denver KLZ-TV
Pueblo KCSI-TV
Pueblo KDZA-TV
CONNECTICUT

Bridgeport WICC-TV
New Britain WKNB-TV
New Haven WNHC-TV
Waterbury WATR-TV
DELAWARE

Wilmington WDEL-TV
DISTRICT OF COLUMBIA
Washington WMAL-TV
Washington WNBW
Washington WTOP-TV
Washington WTTG
FLORIDA

Fort Lauderdale WFTL-TV
Jacksonville WMBR-TV
Miami WTV]
Panama City WIDM-TV
Pensacola WEAR-TV
Pensacola WPFA-TV
St. Petersburg WSUN-TV
West Palm Beach WIRK-T
GEORGIA

Atlanta WAGA-TV
Atlanta WLWA
Atlanta WSB-TV
Augusta WIBF-TV
Columbus WDAK-TV
Columbus WRBL-TV
Macon WETV
Macon WMAZ-TV
Rome WROM-TV
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CITY. STATE
IDAHO

Boise
Meridian
Nampa
Pocatello

ILLINOIS

Belleville
Champaign
Chicago
Chicago
Chicago
Chicago
Decatur
Peoria
Peoria
Quincy
Rockiord
Rockford
Rock Island
Springfield

INDIANA

Bloomington
Evansville
Fort Wayne
Indianapolis
Lafayette
Muncie
South Bend

IOWA

Ames

Cedar Rapids
Cedar Rapids
Davenport
Des Moines
Fort Dodge
Sioux City

KANSAS

Hutchinson
Topeka
Wichita
KENTUCKY

Henderson
Louisville
Louisville
Louisville

LOUISIANA

Baton Rouge
Lake Charles
Monroe
Monroe
New Orleans
New Orleans

MAINE

Bangor
Portland

MARYLAND

Baltimore
Baltimore
Baltimore

MASSACHUSETTS

Boston
Boston
Cambridge
Holyoke
Springfield
Worcester

MICHIGAN

Ann Arbor
Battle Creek
Batile Creek
dillac
Detroit
Detroit
Detroit
Flint
Grand Rapids
Kalamazoo
Lansing
Lansing
Saginaw

MINNESOTA
Austin

CALL CHANNEL

KIDO-TV
KBOL-TV

KFXD-TV
KWIK-TV

WKLO-TV

WAFB.-TV

WDSU-TV
WIMR-TV

WABI-TV
WPMT

WAAM
WBAL-TV
WMAR-TV

WBZ-TV
WNAC-TV
WTAO-TV

WWOR-TV

WPAG-TV
WBCK-TV
WBKZ-TV

WWTV

WKNX-TV

KMMT

—
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CITY. STATE
Duluth

Minneapolis-St. Paul
Minneapolis-5t. Paul
Minneapolis-St. Paul
Minneapolis-St. Paul

Rochester
MISSISSIPPI

Jackson
Meridian

MISSOURI

Hannibal
Kansas City
Kansas City
Kansas City
Kansas City
Kansas City
St. Joseph
St. Louis
St. Louis
Springfield
Springfield

MONTANA

Billings
Butte
Butte

NEBRASKA

Lincoln
Lincoln
Omaha
Omaha

NEVADA

Las Vegas
Reno

NEW JERSEY

Atlantic City
Newark

NEW MEXICO

Albuquerque
Albuquerque
Albuquerque
Roswell

NEW YORK

Albany
Binghamton
Buffalo
Buffalo
Buffalo
Elmira
Elmira

New York
New York
New York
New York
New York
New York
Rochester
Rochester
Rochester
Schenectady
Syracuse
Syracuse
Utica

NORTH CAROLINA

Asheville
Charlotte
Charlotie
Greensboro
Greenville
Raleigh
Winston-Salem
Winston-Salem

NORTH DAKOTA

Fargo
Minot

OHIO

Akron

Ashtabula
Cincinnati
Cincinnati
Cincinnati
Cleveland

CALL CHANNEL

WFTV
KSTP-TV
WCCO-TV
WMIN-TV
WTCN-TV
KROC-TV

WITV
WTOK-TV

KHQA-TV
KCMO-TV
KCTY

KMBC-TV

KOOK-TV
KOPR-TV
KXLF-TV

KFOR-TV
KOLN-TV
KMTV

WOW-TV

KLAS-TV
KZTV

WFPG-TV
WATV

KGGM-TV
KOAT-TV
KOB-TV
KSWS-TV

WROW-TV
WNBF-TV
WBEN-TV

WISE-TV
WAYS-TV
WBTV
WFMY-TV
WNCT-TV
WNAO-TV
WSJS-TV
WTOB-TV

WDAY-TV
KCIB-TV

WEWS

(Continued on page 162)
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Fig. 1. Over-all view of the Karlson
“Ultra-Fidelity” model enclosure. It
is designed specifically to house a
high - quality 15-inch loudspeaker.

Construction and engineering details on an enclosure for

15-inch speakers which incorporates acoustical coupling

to provide improved transient response, good definition.

HE Kurison ‘“Ultra-Fidelity” en-
Tclosure has heen designed to fill the

need for a loudspeaker system
whose performance would be at least
comparable to that of the other com-
ponents in a high-quality music sys-
tem.

In order to bring this worthy motive
out of the realm of the fantastic and
into the pale of practical accomplish-
ment, some extremely knotty prob-
lems had to be licked. These included
the design of an acoustic coupler
capable of providing a flat response
over the frequency range from 20 to
20,000 cycles, an omnidirectional ra-
diation pattern over the same range,
accurate tonal phasing, and nearly op-
timum transient response. Of course,

Fig. 2. Impedance characteristics of test
speaker measured without any enclosure.

this unit should also fit into the aver-
age sized living room.

In reviewing all of the available ap-
proaches to this problem it became
clear that none of the existing tech-
niques were adequate in meeting
these difficult requirements. For ex-
ample, horns could provide good cou-
pling down to these frequencies if
they were big enough, but even if the
size could be tolerated, the frequency
range could not be covered by a single
horn. When the higher frequencies are
radiated from horns, an increased di-
rective beaming effect is experienced
which distorts the relative tonal val-
ues of the reproduced material. This
effect can be reduced by using several
horns, but when this is done, accurate

Fig. 3. Same speaker in 2700 cu. ft. in-
finite baffle radiating into a free field.
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By

JOHN E. KARLSON

Karlson Associates

phasing for all of the frequency com-
ponents in any musical sound becomes
virtually impossible. When direct ra-
diators are substituted for horns in
the higher frequency ranges, phasing
difficulties must result due to the
widely differing acoustic paths of the
high and low frequencies. In addition,
the transient responses of horns and
direct radiators are noticeably differ-
ent.

In continuing this analysis it be-
came increasingly obvious that some
new acoustic device was needed which
could meet these requirements. As a
result the exponential coupler was
brought into existence. Fortunately,
the inherent characteristics of this
type of coupler are almost ideal for
our requirements in that it has:

(a¢) A flat frequency response over
a desired range

(b) Extremely uniform dispersion of
sound at all frequencies when prop-
erly designed

(¢) Excellent transient response

(d) Potentialities for point-source
phasing

Probably the least obvious advan-
tage in the list is that of point-source
phasing. However, when we consider
that only a point source of sound pro-
vides absolutely uniform dispersion
and phasing at all frequencies, the
importance of this feature becomes a
little more obvious. Strangely enough.

Fig. 4. Same test speaker In a commer-
cial model & cu. fi. bass reflex cabinet.
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if a radiator does not have uniform
dispersion of its sound, the effect will
be to pinpoint the location of the speak-
er due to its more directive beam pat-
tern. This phenomenon has often been
erroneously called the ‘“point-source
effect” whereas it is actually due to a
relatively large directive radiator.

Design Considerations

In evolving the final design for this
enclosure, it was obvious that the end
result had to look attractive enough
for use in even the most affluent
homes. Therefore considerable effort
was expended in creating a model
which had an optimum aspect ratio,
suitability to any decor, maximum
utility, and adaptability to almost all
cone-type speakers.

When these factors were decided,
perfection of the internal design was
begun. The speaker was provided with
both front and back loading for opti-
mum coupling. Ordinarily front load-
ing presents difficulties due to the
natural resonances of almost any

structure used. However, the expo-
nential coupler solved this problem
and the speaker was matched to this
coupler in the manner shown in Fig. 5.
With this careful matching of the rel-
ative coupler and speaker impedances,
the size of the speaker is virtually ex-
panded to that of the air in the ta-
pered aperture which is capable of
tremendous excursion without distor-
tion. When the front and back loading
is properly phased and balanced
through the use of the port and
matching shelf between the front and
rear chambers, the speaker bhecomes
capable of extraordinary intensities
of sound without distortion. Even at
the extreme low frequencies the out-
put is predominantly fundamental
with usually less than 2% distortion
at 30 cycles when used with a good
speaker. The solid construction of the
cabinet also prcvents any bellowing or
vibration of the cabinet at these fre-
quencies.

The graphs of Figs. 2, 3,4, 6,7, 8, 9,
and 10 indicate the reasons for the

performance obtained. A highly effi-
cient speaker was used in a series of
tests conducted to give positive evi-
dence of the characteristics of this
enclosure. Consequently the relative
impedance values are high. A 1:1 im-
pedance ratio bridge was used to
measure the impedances. The damp-
ing indicated in this enclosure is due
to the loading of the air (radiation
resistance) rather than heavily ab-
sorbent materials. This feature is rel-
atively unique in the field because the
broadband impedance matching re-
quired for this type of air .oading has
usually only been available through
the use of very large exponential
horns. Electrical impedance curves
may be readily flattened out by em-
ploying “lossy” devices such as heavy
padding and constricted openings.
However, the result achieved is some-
what equivalent to putting the speak-
er in a pile of pillows. This technique
will yield very flat impedance curves,
but no sound. With proper air cou-
pling, all of the energy in the speaker

Fig. 5. Complete mechanical details on the Karlson "Ultra.Fidelity” enclosure. A 12-inch speaker can be used
by either using a separate conversion board or cutling the speaker opening smaller. This particular cabinet was
designed for use with a coaxial type speaker. lf a single speaker is used, it should be of the extended-range type.
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Fig. 6. Relative responses with constant
acoustic output for 15" direct-radiator.
Side lobes are omitted to simplify graph.

is dissipated in the room rather than
in the enclosure.

Transient Response

In addition to the greater efficiency
derived from the close coupling, a de-
cided improvement in the transient
response is achieved, enabling the de-
tection of even the weakest sounds in
a musical passage. This feature, when
combined with accurate phasing for
all frequencies, provides an extremely
fine definition of all complex passages
of music, so that even in the heaviest
orchestral attacks the separate parts
may be clearly distinguished. The im-
portance of transient response in elec-
tronic music systems cannot be over-
emphasized, inasmuch as all natural
sounds are composed primarily of
transients. Perhaps the simplest test
for transient response is that of lis-
tening to white noise at high levels.
White noise is most readily obtained
by adjusting the FM tuner to a posi-
tion between stations so that the
strong hiss is obtained. This hiss usu-
ally contains frequency components
in the entire audio spectrum. When a
loudspeaker system contains any
peaks or dips in its response, these
will be apparent in a critical listening
test. The high frequency peaks will be
characterized by a singing predomi-
nant tone while low frequency peaks
will be characterized by a blow torch
effect. The over-all response of a sys-
tem in comparison with another can
also be checked by this method with
differences in the high, low, and mid-

Fig. 8. Impedance curve in Karlson enclo-
sure showing its non-resonant character.

Fig. 7. Uniform dispersion characteristics
of radiation from a slot. Very litlle vari-
ation occurs with changes of frequency.

dle ranges quite readily apparent.
With two flat systems of equal high-
frequency responses, the one having
the lower frequency range will appear
to drop the over-all tonal quality by
some appreciable factor.

Distortion

A good deal of the distortion found
in reproduced sound can also be re-
duced or eliminated through the use
of strong front and rear speaker cou-
pling. Ordinarily, speaker cones are
subject to a wide variety of resonant
frequencies inherent to the structure
of the cone. If a speaker cone were to
be examined under a stroboscope, it
would be seen that the cone vibrates
in several different modes other than
the simple forward and backward mo-
tion. When a heavy transient attack
occurs, the cone is likely to vibrate
at any or all of its resonant frequen-
cies with the result that considerable
harmonic distortion is likely to occur.
Also, when a cone is subjected to
large excursions which take it beyond
its limits of linear travel, intermodu-
lation effects occur which generate a
whole series of sum and difference
frequencies. The net result is likely
to be somewhat fuzzy. Now, with
heavy damping on both the front and
back of the speaker cone, these spuri-
ous oscillations are largely damped
out or eliminated. Also, due to the
heavier loading, the cone reguires less
travel for the same acoustic output
with the result that excursions in the
non-linear region of the cone travel

Fig. 9. Impedance curve of matched non-res-
onant transformer. See text for discussion.

are unnecessary for even the loudest
level of operation. Loading only one
side of a cone cannot possibly achieve
the same results because full control
of the cone doesn't exist over the com-
plete cycle of its travel.

Coupling Performance

A series of tests was conducted,
as previously indicated, to establish
the characteristics of the coupling
achieved in the “Ultra-Fidelity” en-
closure. The most sensitive indication
was considered to be that of taking a
series of electrical impedance curves
to indicate the differences resulting
from mounting the speaker in various
forms of enclosures., A curve was first
taken of a speaker lying on a bench
without any enclosure or baffle board
attached. The results of this test are
shown in Fig. 2. It will be observed
that cut-off occurs in the region of 200
cycles, but that the general slope of
the mechanical resonance peak, oc-
curring at 50 cycles, is virtually
identical to that found in Fig. 3, which
shows a corresponding curve with the
speaker mounted in an extremely
large infinite baffle radiating into a
free field. Apparently there is virtu-
ally no difference in the coupling
achieved by the infinite baffle type of
mounting, and therefore its primary
advantage is that of isolating the
frontwave from the backwave of the
speaker. Naturally any sound occur-
ring in a region of 50 cycles in an
infinite baffle of this size would send
the speaker cone into a prolonged
oscillation. Even when the speaker
has this extended travel, it doesn't
necessarily produce a considerably
greater output at this single fre-
quency because the vibration of the
cone alone is inadequate for produc-
ing a proportionate amount of acous-
tic power. In other words, without
auxiliary coupling to the air, a cone
will simply beat the air ineffectively
at the very low frequencies. Some im-
provement in this mechanical reso-
nance curve is shown by the use of a
bass reflex cabinet tuned to anti-reso-
nance at the same frequency. See Fig.
4, Also, the radiation from the port in
the neighborhood of this freguency
will increase the efficiency of the
speaker output in this general range.
However, below this resonant fre-
quency, harmonic distortion increases

(Continued on page 108)

Fig. 10. Frequency response curves of Karlson
compared with other standard approaches.
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The “Convair”

Fig., 1.
problem patchboard stations in normal operating position are
shown in one-half section of the dual computer console. In the
foreground the engineer checks mobile recorder unit which draws
graphs that are the solutions to the problems on the computer.
The resistance and capacitance decade boxes are shown at top.

slide rule, an adding machine, or

even a man making a left turn onto
a crowded highway is a computer.
Anything that involves the weighing
of related factors and seeking a solu-
tion of an unknown related to these
factors can be considered a computer.
The concern of this article is with
analogue computers rather than digit-
al computers.

One of the first questions asked
when a visitor, not familiar with com-
puters, is shown the Convair com-
puter is: ‘“What is the difference
between an analogue and a digital
computer ?”

Analogue computers use continuous-
ly variable quantities such as voltages
or shaft rotations to represent num-
bers. Digital computers use discrete
guantities such as pulses to represent
numbers and compute by counting. One
kind of analogue computer is an elec-
trical model of the mechanical system
one wishes to study. Currents and
voltages in the computer correspond

TODAY is the age of computers. A

analogue computer in operation.

Two

computing

to forces and displacements in the
mechanical system, Convair’s elec-
tronic analogue computer is of a dif-
ferent type: it uses voltages and shaft
rotations that obey the same mathe-
matical equations that govern the
physical system under study. This
computer can be set up to obey the
flight equations of an airplane, com-
puting the motions of the aircraft in
flight.

“This is nice,” says our visitor, “but
let us get to something simple. Add
two and two.” Coming from an ana-
logue computer, the answer would
most likely be, 3.999 or 4.001. Such a
computer is not an exact device, but
one that approximates correctness de-
pending on the accuracy of both the
operator and the components in the
computer,

“All right, then, what do you put
in and where does it come out?” asks
the visitor. To answer this question,
it is necessary to start with the
language of the computer.

The components of the computer

CONVAIR
NALOGUE
OMPUTER

By

R. D. HORWITZ

Electronics Engineer
Engineering and Electronics Laboratories
Consolidated Vultee Aircraft Corp.

This million-dollar unit can be set up to
obey the flight equations of an airplane,

motions of aircraft in flight.

have block diagrams that identify
their functions and serve as guide-
posts for the operator when he sets
up a problem. See Fig. 2. Fig. 2A
is the symbol for an amplifier. Usually
the amplifier is shown with its input
and feedback resistances (Fig. 2B).
It is the ratio of the values of these
resistances that determines the gain
of the amplifier.

Since all voltages are referred to
ground, the ground terminals are usu-
ally not shown. The basic amplifier
can do many things, (g) It can add
and when so doing is called a “sum-
ming amplifier” or “summer,” Fig.
2C. (b) It can perform integration,
Fig. 2D, and is called an “integrator.”
(¢) With the aid of a potentiometer,
it can multiply by a constant (Fig.
2E). For this case the potentiometer
is adjusted so that it will divide any
voltage such as x by 2, The amplifier
is adjusted for a gain of ten. (d) An
amplifier in conjunction with a servo-
controlled motor, Fig, 2F, which drives

(Continued on page 130)

Fig, 2, Steps in setting up ac problem for the analogue computer to solve. See text for details on each individual operation.
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By OLIVER READ *

ECORDING SYSTEM

Part 3. Concluding article covers interconnection

of the three racks and operation of the relay controls.

S MENTIONED in previous install-
ments of this series, the major com-
ponents comprising tuners, pream-

plifiers, and power amplifiers may be
preset so that line voltage may be con-
trolled to any combinations of principal
units by means of a master switch.
Reference to Fig. 2 shows, itn simpli-
fied form, the relay control circuitry.
Note that the contacts of the relays
are not shown. These relays are de-
signed for 6-volt d.c. operation, and the
normally-open contacts are single-pole,
single-throw. The control panel is
located directly beneath the binaural
tape recorder (Fig. 1), and includes a

master (heavy duty) toggle switch and
eight s.p.s.t. toggles for excitation of
the various components. 6-volt pilot
lamps serve to indicate active circuits.

The 6-volt d.c. supply is a Heath “A"
battery eliminator and is of the dry
disc type. In addition to supplying the
necessary current to the relay coils,
it also supplies 6 volts to the indicator
lamps of the vu meters for illumina-
tion. It is good engineering practice,
wherever possible, to utilize direct cur-
rent for meter lamps—and this was

* Editor and Assistant Pullisher. RADIO &
TELEVISION NEWS and RADIO-ELECTRONIC
ENGINEERING.

Fig. 1. Front view of the three rack assemblies. All of the system’s individual

CLOCK TIMER
ELAPSED TIME
METER

FREQ METER

IM ANALYZER

TRANSP%\L’!"? MECH 'Q..
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done in this design. The pilot lamps
on the relay control panel are all 6
volts, with the exception of the indica-
tor lamp above the master switch—the
latter being designed for a 120-volt
miniature lamp.

Line voltage to the 6-volt d.c. supply
is controlled by the master switch. In
shunt with this circuit is the elapsed
time meter. The total operating hours
are recorded on the meter.

Relay RY,., which controls the line
amplifier, is controlled by the master
switch. This component is one which
is commonly in use at all times, either
for recording or for playback.

The other relays are controlled from
the relay panel as shown. In practice,
a particular combination of tuners,
preamplifiers, monitor amplifiers, and
power amplifiers is set up on the con-
trol board, and these are then con-

compeonents are clearly identified.
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trolled entirely by means of the master
switch. All of the individual component
“on-off” switches are kept in their “on”
positions. The only exceptions in this
system are the two tape recorders and
the various test equipment contained
in rack No. 3.

The particular indicator lamps
shown were aircraft-surplus compo-
nents which possessed compactness
and pleasing appearance. Normally,
the assembly included three separate
indicator lamps. In this particular in-
stallation, the two outside -circuits
were used, and the center section used
to include the spare lamps.

All of the system’s components are
identified in Fig. 1. Their applications
have been described fully in previous
articles, with the exception of rack
No. 3.

A convenient means was desired for
having readily accessible test gear on
hand for various measurements of the
system. The components mounted on
rack No. 3 comprise the following: a
Frahm frequency meter, Sessions timer
clock, J-B-T elapsed time meter, Heath
intermodulation analyzer, Heath 5-
inch oscilloscope, Heath audio-frequen-
cy meter, Hewlet-Packard audio oscil-
lator, and a Heuth square-wave gener-
ator.

These particular units lend them-
selves to rack mounting simply by pro-
viding large cutouts on the relay-rack

MASTER

]

v vu an

RY2

R'Sm

' 2
‘I%
Rve %ﬂ

F f RY4A | |
ELAPSED 1
: TIME &V. 0.C. SUPPLY .
. METER out N D |mﬂ]]Il~
| | RY6
F r| | l | | ¢
i H7V.60°
3
! VARICON

Fig. 2. Control circuit relays are 6 volt d.c. units with s.p.s.t. normally open contacts.

panels, which are dimensioned slightly
under the panel dimensions provided
for the instrument.

Oversized self-tapping screws extend
from the instrument panel through
oversized holes in the rack panel and
engage the metal boxes housing the in-
strument.

While these components do not
necessarily represent a complete test
setup, it should be mentioned that they

are augmented by various other audio
test equipment, either too small for
rack mounting, or because they may
be used more conveniently as separate
units.

The three racks comprising the sys-
tem (Fig. 3) have been separated in
order to properly identify tae compo-
nents. In order to complete the instal-
lation, it is only necessary to provide

(Continued on page 163)

Fig. 3. Al that is necessary to complete the installation is to wire in inter-rack cables as described in text.
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By BERT WHYTE

SUPPOSE a good many people read
I this column each month and say to

themselves, '‘this guy Whyte sure
has a lot to gripe about.”” They are re-
ferring of course to the remarks I
make in the preface to the review sec-
tion. It seems I am always finding
fault with any number of things in the
world of audio. Now believe me, I'm
not trying to be any tub-thumping hi-
fi evangelist. I don’t feel that my mis-
sion on earth is to root out audio evils,
and to castigate and damn the perpe-
trators of these evils. However, 1 do
feel that as long as these pages are
open to my use, I have a certain obli-
gation to you, the reader. The least I
can do is to draw your attention to
those malpractices which may be det-
rimental to your ultimate listening
pleasure. And now for my latest
“gripe.”

The New York Audio Fair was the
subject of a post-mortem discussion
with some friends the other day. Most
of the people in the group were pio-
fessionals in the field of audio, the
rest of the group best described as
“advanced enthusiasts.” Out of the
welter of subjects we talked about,
pro and con, there were several points
upon which there was unanimous
agreement. These points are going to
shock you! One, with few exceptions,
everyone agreed that there was really
nothing basically new at the Fair; and
two, the reproduction heard in most
rooms was disgruceful! No, I'm not
kidding. And I might add that I have
heard this same opinion expressed by
many others outside of this group
whereof I speak., Do you know they
are absolutely right! Of all places in
the world, you would certainly expect
to hear the finest in sound at an Audio
Fair. Here is where the manufactur-
ers are supposed to put their best foot
forward. Here is the culmination of
much time and effort in audio design
and research. Alas, the results this
yvear were hard to believe. The sound
in most rooms was just impossible.
Distortion was ever present, harsh
strident highs were matched by in-
credible boom and “juke box" bass.
Now here is the strange thing about
all this; the equipment was only par-
tially to blame. There was a personnel
factor involved which was equally
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guilty. As you know, high fidelity has
been coming along for a long time,
and it wasn’t so many years ago that
some friend would rush up to us very
much excited and tell us about his
new tweeter that was good out to 7 or
8000 cycles! Yes, for a long time it
was the highs that counted and every-
one expended much effort in trying to
achieve higher and higher frequency
range. Today there are many good
tweeters and speakers on the market
that go out as far as the human ear
can hear and with remarkable clean-
ness.

Having accomplished a reasonably
good high-frequency response, the en-
gineers suddenly woke up to the fact
a couple of years ago, that we weren't
getting the proper low-frequency re-
sponse. And so began the era of infi-
nite baffles, horn loading, exponential
horns, and many other approaches to
the problem of better bass reproduc-
tion. Here again, the engineers have
succeeded very nicely and there are
many styles of enclosures utilizing
many different principles which pro-
duce a very clean and satisfactory
bass. So what was wrong with the
music at the Fair, what is this "dis-
graceful” reproduction I am talking
about? Well, it’s just that the boys
have really gone off the deep end. It
is acknowledged that a really good,
clean, low distortion bass response is
best achieved with large size enclo-
sures. But this last Fair proved that
you can overdo a good thing. There
were some enclosures exhibited which
could well serve a 2000 seat theater
let alone the confines of the average
living room.

All right, so we have to have size
for good bass quality, you say. Reluc-
tantly I must agree, but it is not nec-
essary to so overload these huge en-
closures that all they sound like is the
thunder of booming cannons.

There was so much resonance and
‘“boom” in practically every room at
the Fair that it was well nigh unbear-
able and many a person was noted
walking out with disgust written all
over his face. And as if the physical

characteristics of these speakers
The opinions eapressed in this colmun are those of the
veviewer and do nnt necessarily veflect the views or opin-

inns of the editors or the publisher of this mugazine,
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weren’'t bad enough, the personnel
who demonstrated these monsters
were aware of only one position for
the bass control on their front ends.
That was wide open for full boost,
which only made a bad situation still
worse. Gosh-a-mighty anyone who
reads this column knows that I'm al-
ways talking about “big bass drum
sounds and tympani explosions.” Sure,
I get a terrific kick out of the physical
and emotional impact of good clean
bass. But as I have so often stated in
these pages before, we should not and
can not lose our heads about things
like this and forget that we are deal-
ing with music.

KEven though in many ways high-
fidelity record reproduction is superior
to actual concert hall performance, we
must still try to stay within the
bounds of musical good taste. The
type of bass heard at the Audio Fair
never was and never will be heard in
a concert hall and is a distinctly un-
pleasant sound even from the high-
fidelity standpoint. It is odd and cer-
tainly deplorable, that at this time,
when high fidelity is really taking
hold, that manufacturers should go
out of their way to alienate the listen-
ing public. And believe me, alienation
is the proper word, as many a musi-
cally sensitive person who has heard
this assault on good taste can testify.
To those of you who think I am over-
emphasizing this subject, if you know
a person who is professionally associ-
ated with audio and who attended the
last Fair, ask him and see if I'm not
right in my assertions. Is there an
answer to this situation? Well, there
are several answers:

One, of course, is to convince the
demonstrators of audio equipment
that it is not necessary to keep the
bass control at full boost in order to
impress a prospective customer. The
other answer is not so easy of doing.
That the enclosures must be large for
truly successful bass reproduction is
granted. That these enclosures and
the speakers within them must be
practical from a commercial stand-
point in terms of ultimate cost to the
buyer is also evident, These factors
make the answer difficult because as I
see it and as a number of my engineer
friends see it, a great deal more rigid
type of construction is necessary to
eliminate the resonances which are
the principal cause of the objection-
able boominess. And I mean really
rigid, more than is commonly known.
Solid wood is not as satisfactory as
plywood of the same thickness in the
construction of enclosures; and if we
try to go into especially heavy ply-
woods such as 2-inch thicknesses we
run smack into a very formidable
cost problem. This idea of greater rigid-
ity in enclosures holds true whether
it be a bass reflex or a horn loading
type (even though horn loading is
supposed to help eliminate some reso-
nances). I really feel that the next
step forward in the search for better
reproduction of bass frequencies is

(Continued on page 137)

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

PHONE-PLUG
AMPLIFIER

By
H. F. STARKE
and

C. W. MARTEL

Raytheon Manufacturing Co.

ratory technician often wishes he

had a small, simple amplifier to
provide additional gain when he is
logging a distant station or listening
to the signal from an impedance bridge
while attempting to balance it for
minimum output. The availability of
junction transistors now makes it pos-
sible to design and build an amplifier
of a size never possible with tubes,
even those using the lowest possible
operating power.

This “phone-plug amplifier” is de-
signed to plug into the phone jack of
a receiver or other electronic instru-
ment. All of the components fit in-
side the case of a conventional phone
plug which is altered by building on
to the rear portion a simple jack into
which the plug from the earphones
may be inserted. Fig. 1 shows a close-
up of this unit and a view of it in
use, plugged into a receiver with ear-
phones plugged into the jack at the
rear of the phone-plug amplifier. The
particular amplifier shown was made
with a transparent cover to replace
the black Bakelite cover usually sup-
plied by the phone plug manufacturer.
Fig. 3 shows the amplifier with outer
case removed.

The circuit of the unit is extremely
simple as shown in Fig. 2A. The tran-
sistor is of the p-n-p junction type
made by Raytheon and designated as
the CK722. This will provide a gain
of approximately 20 db when the out-
put impedance is about 1000 ohms.
The gain may be increased by 5 or 6
db if the Raytheon type CK721 transis-
tor is used but the 20 db obtained
with the CK722 is suitable for most
requirements and has the advantage
of using a lower cost transistor. The
small mercury-type battery cells are
available from Mallory and Ray-O-
Vac. Each manufacturer has a slightly
different cell design but any of these
small cells can be used with but mi-
nor changes. The coupling condenser
we used was manufactured by Fan-
steel but small electrolytics have since
been announced by other companies,
including Aerovox and Micumnold so

'I'HE amateur, experimenter, or labo-
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Fig. 1. The plug in use in receiver setup. (Inse!) Close-up of phone-plug amplifier.

Details on a compact transistor amplifier which will give a

gain of approximately 20 db at 1000 ohms output impedance.

substitutions may be made here also.
Resistor R should be adjusted for a
collector current of about 0.5 milli-
ampere when phones with an imped-
ance of about 1000 ohms are used.
Other phone impedances may be used
but amplifier gain will vary as a re-
sult. Fig. 2 shows the values of the
components used in our unit but the
experimenter who builds this will
have no difficulty in building a simi-
lar amplifier even though he uses
some of the other types of batteries
and condensers mentioned previously.
With the Ruy-O-Vac 500D battery
which was used in the unit illustrated,
and with the transistor current drain
adjusted to about 0.5 ma., the battery
life will be about 200 hours. The con-
structor of this amplifier may find
that he can obtain satisfactory per-
formance for his purpose with less
transistor current and thus obtain
increased battery life. Also, the Mal-
lory RM625 cell, which is but slightly
larger, is rated for 300 ma. hours and
will provide, at 0.5 ma. drain, a life of
600 hours in this application.
(Continued on page 80)

BATTERY
(A)

1
|+~

—
R—3ec text IO

Ci—5 pfd., 50 v. cond. (Fansteel " Tanialytic”
or equiv., sec text. 3-v. rating is adcquate)

Battery—Ray.0.Vac No. 500D (sec text)

Vi—"pn-p" junction-type transistor (Raytheon
CK722 or CK721, sce text)

J—Open-circuit or shorting-type jack {scc text)

Fig. 2. (A) Circuit diagram of phone-
plug amplifier using a “p-n-p” junction.
type transistor. {B) Amplifier using a min-
iature three-contact, shorting-type jack.

Fig. 3. Over-all view of phone-plug amplifier with the outer case removed.
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MY START N TV SERVICING

The author checking voltages

with his indispensable v.t.v.m.

Blow-by-blow case histories of the first 16 sets

actually encountered by a new service technician.

thing which radiomen in the writ-

er’s hometown only talked about
—and intended doing something about.
Then, suddenly, the freeze was lifted,
a local TV station scrambled onto the
air, and a lot of radio service tech-
nicians, radio amateurs, and other
radio people had genius thrust upon
them: they were installing and servic-
ing television sets.

The writer was one of these, and he
kept a diary of the first couple of
dozen service jobs tackled—with the
thought that the notes would be help-
ful in subsequent servicing. Even-
tually, the troubles began to repeat—
so the diary failed to grow. But in the
first case histories are solutions to
some of the troubles you are apt to
encounter if you are just starting out
—solutions which may save you time
and money. And if you are an old
timer, you may enjoy reading the
symptoms in the case histories, and
sceing how long it would take you to
come up with an answer.

Actually, anyone intending to take a
whirl at televiston servicing should
make a real effort to get some kind of
formal training in the subject, irre-
spective of his radio background. The
writer has held an amateur license
since 1932, had formal college training
in communications engineering, and
spent nearly a year in Signal Corps
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NOT very long ago, TV was some-

radar and airborne radio schools. But
the freeze lifting—plus an eager bea-
ver station—caught him with his text-
book down: studying unit 2 (anten-
nas) of a 10-unit course on TV. Some
semblance of TV training had to be
pried out of books on the subject—in
nothing flat—in order to help out a
dealer friend who was naturally anx-
ious to get his share of the rush of
business in an area in which the near-
est TV station (and hence experi-
enced TV technicians) was nearly 500
miles away.

More knowledge, even of the text-
book variety, would have saved a lot
of time. For example, the very first
set which the writer encountered just
about made him abandon the whole
project as a bad job!

Case 1—Picture tube dark, sparks
jumping inside the high voltuge cuage:
A quick check of a couple of service
manuals suggested that the trouble
(which developed in the first two
hours of operation) might be in the
high voltage circuit. Inasmuch as the
vacuum-tube voltmeter and the high
voltage probe hadn't arrived from the
mail order supplier there wasn't much
to go on. However, resistances of the
various parts in the high voltage cir-
cuits were checked out, and every-
thing seemed to be OK,

For luck, the high voltage trans-
former was changed. Still the same
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By JAY STANLEY

problem: uncontrollable corona dis-
charge and the hospital smell of
ozone. Nothing seemed to be wrong,
spraying various parts with insulating
lacquer and carefully dressing leads
didn’t help a bit,

I was stuck and I knew it. So, more
because I did not know what else to
do than with the expectation of get-
ting a quick solution, I phoned the
local distributor for the brand of set
to see if he had any ideas.

Fortunately, there was a visiting
fireman in the form of a technician
from the factory—and he did have a
suggestion: the high voltage filter
condenser (see Fig. 1) might be open.
Sure enough, it was. A new ceramic
condenser and the set settled down
and worked beautifully.

Case 2—Brand-new set, fresh off the
truck. Good sound, complete with
raster, but no picture: Fortunately, the
vacuum-tube voltmeter and the set
arrived at the same time. Since the
set being serviced was the usual inter-
carrier variety, the trouble was prob-
ably between the video detector and
the picture tube.

Using the peak-to-peak scale on the
voltmeter, the signal was traced
through the video amplifier. Finally,
there was one lone part in the signal
path between the video amplifier and
the picture tube: a .1 gfd. tubular
condenser, pretty thoroughly buried.
Moving it revealed the trouble-—the
condenser had broken loose on the
picture tube end. Apparently the set
had been shaken up on the trip,
enough to break off the part. In
thirty seconds the part was soldered
in place and the set subsequently
ran for 9 months before needing so
much as a tube.

Case 3—Picture on « set being used
as « demonstrutor became progres-
sively smaller in height, and height
and linearity controls wouldn’t “round
out” circle on a test pattern: Easy—
weak 6S4 vertical output tube, Who
said TV servicing was tough?

Case j—New set pulled out of car-
ton for checking before promised im-
mediate delivery to customer; no pix
at all; very weak sound: Looked like
another signal tracing job, so pulled
chassis out. The peak-to-peak scale on
the voltmeter showed no signal to
amount to anything at the video de-
tector and with the r.f. probe the story
was the same in the video i.f. stages.

Apparently the trouble was in the
tuner or in the first i.f. Decided to
make voltage checks first of the i.f.
stage, since it was easier toget at. In
going around the tube socket pin 1 lug
was found floating free in the air—
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completely broken off from the socket.
The heavy tuner had moved in ship-
ment and jerked the lead. A little
careful work with a razor blade made
it possible to solder the lead in place,
and the dealer (who had been nerv-
ously watching the clock while all of
this was going on) had his set to de-
liver to the eager customer “who was
expecting some company to see the
new TV set.”

At this point the writer made two
mental notes: 1. Look things over
good, it might save some skull
scratching. 2. When the transportation
companies really get down to business,
anything can happen.

Case 5—Intermittent: picture would
drop out of focus and show snow at
the same time. The first suspicion was
that the voltage to the focus coil was
off —and this seemed to be somewhat
true, at any rate, the voltage would
change when the picture changed. The
best approach seemed to be the labo-
rious one of disconnecting the various
voltage supply leads one by one. And
sure enough, when the lead going to
the 6BQ7 Standard Coil tuner assem-
bly was taken loose, picture focus re-
turned, and voltages went back to
normal.

Then the writer ‘“came to.” The
tuner, with its cascode circuit, has the
two tubes effectively in series. A short
on one section of the tube could cause
the trouble. So the 6BQ7 was re-
placed, and the first tube in the set
straightened out the voltage on the
final tube in the circuit.

Case 6—Dark Picture Tube: This set
was a little daisy—an ancient 7”7 a.c.-
d.c. set which a neighbor had picked
up in another city for $20. The dealer
had assured him that it was “all
there”—but made no other promises.

Just like Case 5, voltages seemed to
be a bit off, not much, but some; so a
lot of time was spent checking out
low voltage filter condensers in the
selenium rectifier doubler circuit and
in  substituting rectifiers. Nothing
seemed to help much, voltages re-
mained just a little low all through
the set.

Then I sat down and dug out the
service notes on the set. The very first
note under ‘‘sound—no picture or ras-
ter” suggested checking a high-volt-
age, oil-filled condenser in the r.f.
power supply. Replacing the con-
denser cleared up the trouble. Had
the writer spent 10 minutes in reading
instead of 2 hours in probing, well,
some people have to be convinced the
hard way!

Case 7—Streaks, picture tearing
along individual raster lines, snapping
sound in the speaker: This was a
beautiful chance to demonstrate what
not to do. Having heard snapping
sounds before, and observed that up-
sets in the high-voltage circuit may
cause a kind of streak in the picture
tube, the high-voltage circuit was im-
mediately suspected. Part by part it
was checked out, but everything
seemed to be perfect.

The writer noticed that in hooking
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up another set that a similar condi-
tion was simulated when a screw-
driver was shorted across the antenna
terminals. Could it be that the trouble
was in the tuner?

That it was; a 6J6 oscillator tube
acting up. New tube—no more trouble.

Case 8—Picture would pull badly
when contrast control advanced: This
was the first model of the year's new
line which had arrived. The writer
immediately dug out some back copies
of Raplo & TELEVISION NEws which had
carried a series of articles on “pull-
ing.” But none of the suggestions
seemed to help. Everything checked
out as described—but the set still
pulled.

Sometimes discretion is better than
digging, and besides, the set was from
the distributor who had bailed me out
with the first set I serviced. This time
I took the set down, just to watch an
expert go to work.

After I explained the trouble, he
didn’t go to work. It seemed that all
of the new models with that particu-
lar chassis had the same symptom—
which the manufacturer regarded as
unimportant because it did not show
up until the contrast was advanced
slightly beyond the normal contrast
level. The factory man and the writer
agreed in their opinions of engineers
who would ignore such obvious truths
as the fact that 6 year olds don’t
know about contrast but are quite
capable of scrambling up the picture.
(In this particular set doing so was a
cinch, because the control was on a
ring knob directly under the volume
control.)

Apparently the 6 year olds won out,
because shortly, the factory issued
dope on how to modify the set so that
it would behave. The writer learned
another lesson: be sure there is trou-
ble before you butt your head against
a wall.

Case 9—Picture compressed at the
top, poor sound: This was a little like
a doctor encountering a case of bun-
ions and halitosis in the same patient.
Apparently the odds had run out, and
here was a set with two troubles at
the same time.

Decided to tackle the picture first,
and that was simple: another 684 ver-
tical output tube had given up the
ghost. A nice shiny new one brought
the picture back up to size.

The sound was something else

Fig. 2. Pulse-width frequency control
circuit. whose adjustment required more
than a v.t.m., discussed in Case 13.
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Fig. 1. Diagram of the high voltage

circuit showing the condenser that
caused the trouble given in Case 1.

again. Probably the ratio detector
transformer needed touching up, and
the service notes (we were bheginning
to take more stock in them after
Case 6) said that it could be adjusted
from a slot in the bottom of the cab-
inet below the chassis.

Five minutes of trying to hit the
transformer were completely futile, so
I decided to pull the chassis and see if
my suspicions were right: that the
hole was probably nowhere near the
transformer. It wasn't. I made a
mental note to write a nasty letter to
the manufacturer, and adjusted the
transformer until the sound dropped
into place. Then, just for luck, checked
the adjustment with the ‘‘centering”
scale on the v.t.v.m., and found it was
right on the nose.

Case 10—Buzzing sound in the audio
which changed in strength with
changes in the scene: This was one of
those cases in which the doctor buries
the patient and hopes that nobody
ever digs him up.

At first blush the trouble seemed to
be intercarrier buzz, and so the chas-
sis was pulled out and the transform-
ers in the ratio detector circuit care-
fully aligned with the v.t.v.m. The set
sounded a lot better, so I collected my
money and went home.

The next night, the customer was
on the phone again. Same problem.
This time I decided to pull the chassis
into the shop.

At the shop I began to dig into the
literature on “hum and buzz,” and
there in black and white was the sug-
gestion that leakage in tube elements
in the video i.f. or the tuner can cause
cross modulation, and intercarrier buzz.
The if. checked out okay, so the r.f.
was next, working my way forward.
The final tube checked (a tube type
which I later came to suspect at the
drop of a hat) was a 6BZ7. Replacing
it cleared up the buzz completely, and
also greatly reduced pulling which the
set exhibited at times.

Case 11—Intermittent, picture would
suddenly drop out with no appreciable
change in sound: This set was another
second-hand 7 inch “partless wonder.”

(Continued on page ‘156)
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Part 3. Concluding article covers the construction of the

filterboard, preamp, stop filters, and relay power supply.

N THE first two parts of this article
we covered the tone generators, the
generator power supply, cabinet

modifications, and construction of the
plugboard and key switches. The only
remaining portions of the construction
are the filterboard, the preamplifier,
the stop filters, and the relay supply.
This data is covered in this, the con-
cluding, article.

Fig. 22 is a closeup of the filterboard
as it is seen from the rear of the organ
case.

The job of transforming the saw-
tooth tones of the basic organ into
tones which sound like pipe-organ
stops is one of the most important
aspects of this construction. The so-
called “formant” principle, used here,
recognizes that a particular tone qual-
ity is caused because certain inherent
resonances and mechanical filtering
characteristics of each musical instru-
ment cause a given frequency ts out-
put characteristics for the instrument.
A given instrument, for example, may
be so formed that there is a pronounced
rise in output at 800 cycles, with grad-
ually decreasing output at lower fre-
quencies and more sharply decreasing

output at higher frequencies. Another
may have large output at lower fre-
quencies with very gradually decreas-
ing output as the frequencies rise.
These formant characteristics vary
widely and account for the differences
in sound which enable us to recognize
an oboe from a flute and a violin from
a viola.

These frequency characteristics af-
fect not only the fundamental tones
played but, more important, they de-
termine the harmonic or overtone
structure of every note. If, for exam-
ple, there is a resonance at 800 cycles,
a 200 cycle note will have a prominent
4th harmonic; a 400 cycle note will
have a prominent 2nd harmonic. and
so on. Obviously, the structure of a
tone differs according to its fundamen-
tal, which is quite different from the
action of the Hummond organ where
the harmonic structure of all notes is
the same for a given drawbar combi-
nation. The “Electronorgan” is meant
to be imitative of an actual instru-
ment while the Hantmond is not.

The actions of these natural me-
chanical filters can be approximated
by electrical filters, as is done in the

Fig. 22. Closeup view of the filterboard as seen from the rear of the organ case.
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Audio Consultant

Baldwin and Minshall organs as well
as a few others. This is the system fol-
lowed in the “Electronorgan.”

Fig. 23 is a schematic diagram of the
swell section of the filterboard. SO. on
this filterboard connects to the swell
key switch assembly. No circuit dia-
gram of this assembly has been in-
cluded because of its similarity to the
great key switch assembly shown in
Fig. 21, Part 2. The text accompanying
Part 2 describes this similarity and de-
scribes the output connector as being
similar to Py of Fig. 21. It is this out-
put connector for the swell key switch
assembly that goes to SOu.

Rather than build in the tone filters,
the writer has provided an octal socket
for each filter. The filters, Fig. 27, are
made up of individual cans which plug
into the sockets, This allows for future
experimentation with different filters.
As shown in Fig. 23, the ground, 4’ and
8 connections from SO.; become busses
terminating at each socket, SO.
through SO, so that any filter may
use any input. In addition, 4’ and 8§
tones are brought in from the great
key switches through a “great-to-
swell” coupler switch so that, when
desired, tones keyed on the great man-
ual can sound through the swell filters,

The output of each filter, Fig. 27, is
fed through pin 8 of its associated
socket and this output is connected to
the arm of a s.p.d.t. relay contact. Each
relay may be controlled by one of the
stop knobs shown in Fig. 1 (Part 1)
the relay contacts of which are con-
nected by SO.. Each relay is shunted
by a condenser to eliminate clicks.

Certain tone qualities are almost
completely lacking in even harmonics;
they have that hollow “woody' quality.
The saw-tooth tones contain all har-
monics. To e¢liminate the cven har-
monics, 4 and 8 tones are mixed in
the outphaser circuit shown in Fig. 23
in such a way that the resulting tone
at the junction of R.. and R. is almost
symmetrical, consisting mainly of odd
harmonics. This output provides an
additional filter input bus to the octal
sockets for some of the filters.

The outputs of all the relay contacts
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Fig. 23. Schematic diagram showing part
of the swell filterboard. This is a section
of box shown as “Filters” in Fig. 15 (Part
2). Although only two swell filter sections
are shown, the entire gssembly consists
of 12 swell filters. The wiring for the bal-
ance of the unit not shown is identical to
the ones indicated. The various swell fil-
ters are interchangeable. $0O.; is to be
connected to the swell key swiich as shown
in the block diagram. Fig. 15 in Part 2.
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Fig. 24. Wiring diagram of the pedal filterboard. SO, connects to the pedal
key switch (See Figs. 15 and 20 in Part 2). Grounding of the normally-closed
relay contacts is optional. This filterboard consists of the four sections shown.
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Fig. 25. Wiring diagram shows two sec.
tions of the great filterboard. The entire
filterboard consists of eight sections. The
balance of the units. not shown. are wired
identically with the two indicated. SO,
connects to the key switch assembly. For
details see Figs. 15 and 21 in Part 2.

* *

RLy, RL, RLyy, RL:—S$.p.dut. relay, 2 volt, 18

ma. coil

OJOJONO,

STOP KNOBS

O OO

TERMINAL BOARD, JONES 12-140 TBI

com ¢ 6 6 6 ¢ 6 6 e
GND 4 B € D E F 6 W

OO0 ® @

I‘l’i .‘r‘rr!-'iolps.’

JONES CONNECTOR 310-CCT.

Fig. 26. Great stop control diagram. Each
knob controls one s.p.s.t. normally-open
switch. One side of each switch goes to a
terminal as indicated. One side of each
switch is common to terminal 4. The Jones
connector, P.:, connects to SO.: on the
filterboard shown in Fig. 25, Similar ar.
rangements are made for the swell and
pedal knobs. The great stop control knobs
are located on the right hand side of the
console as shown in Fig. 1 of Part 1.

are connected together and go to the
preamplifier input. Figs. 24 and 25 are
schematics of the pedal and great sec-
tions of the filterboard, respectively.
They function in the same way as the
swell section shown in Fig. 23, Fig. 26
shows how the stop knobs are connect-
ed to the cable and connector, thence
to the great filterboard relay connector
SO¢. Similar arrangements exist for
the swell and pedal knobs. The relays
used are very small ones, obtained as
surplus. The constructor should inves-
tigate the possibilities before starting
to work. The main criterion is that
when the relays close they should
make very little noise. All noise can be
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eliminated by wiring the filter outputs
to the stop switches directly. If the
relays are used, however, they must be
d.c. types as the coils are close enough
to the sighal lines to cause hum unless
these are used.

The remainder of the filter board is
diagrammed in Fig. 29. The output of
the great filter section-—all the relay
contacts in common-—goes to the No. 1
grid of V.. The output of the pedal
filters goes to the arm of RL,, which is
similar to the filter relays and may, if
desired, be replaced by a simple switch.
RL, is controlled by the “pedal-to-
swell” shoe tab on the coupler panel.
With the relay de-energized, the pedal

www americanradiohistorv . com

output goes to the arm of R,, a balance
control which is set after installation
for the proper proportion of “pedal-to-
great” volume.

A similar input tube, V., is provided
for the swell filter output. When the
relay is energized the pedal output is
switched to the arm of R,. a similar
balance control. There are separate
pedal-operated volume controls for
swell and great and the purpose of RL,
is to allow either the great or swell
control to operate the pedal volume
simultaneogusly, if so desired.

The outputs of V, and V. go to three-
contact microphone connectors SO..
and SO, The inset diagram (lower
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Fig. 28. Three of the filter assemblies.
From right to left: “Pedal Flute 8".” “Great
Clarion 4. and "Swell Vox Humana 8°.”
Twenty-four filters are used in the organ,

right hand corher of Fig. 29) shows
how the volume control potentiometers
are connected to SO, and 8Os by a
two - conductor shielded microphone
cable terminating in Ps and Pw. These
controls are geared 1o the expression
pedals.

The arm of each volume control is
connected through a 100,000 ohm re-
sistor (R, and R::) to the No. 1 grid
of V., which is connected as an ordi-
nary two-stage voltage amplifier. R;
is a preset volume control which is set
at the time of installation to provide
the maximum desired organ output.

V, is triode-connected as the final

Fig. 29. Schematic of organ preamp. A
high-quality amplifier and speaker system
are needed as well. "Great” and “Swell”
volume controls are shown. lower right.
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dD

§070 OF FILTER BOARD

R,— 100,000 ohimi, 2 w. res.

Ci. C.—H0 pfd., 430 v. clec. cond.

CH,—16 hy.. 80 ma. filter choke

T\ —Power trans. 350-0-350 v. @ 90 ma.; 6.3
Y. @ 3amps: 5 v. @ 2 amps,

P..—Male a.c. line connector, sub-chassis
nroutiag

Poy—Femule, 4-pin chassis mounting connector

V—5Z4 tube

Fig. 32. Components used in construct-
ing the tabs for the coupler panel.

-

Fig. 31. The filterboard power supply.
It is set on the floor of the organ case.

Fig. 33. Filterbeard power supply. It may be built on smaller chassis if desired.
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output stage, with transtormer 7. pro-
viding a 500-ohm output line. The sec-
ondary of T. is normally connected
through the contacts of RL. to the
main output connector which has a
500-ohm resisior shunted across it. In
ordinary service this output is fed to
the grid of an ordinary high-quality
power amplifier and speaker system.
No input transformer is needed at the
amplifier so the 500 ohm resistor, R..,
is the dummy load for T.. When RL.
is energized by the auxiliaiy output
tab on the coupler panel, the output is
switched to the auxiliary output con-
nector which the writer couples,
through a suitable pad, to the input of
a broadcast-siudio type speech input
system for recording. J, is provided so
that headphones may be plugged in
either for monitoring when recording
or for listening when it is too late at
night to use the amplifier and speaker.
R, controls the headphone volume. Re-
lay RL. may, like the other relays, be
replaced by a switch, il desired.

Fig. 29 also shows the line input con-
nections. The line is connected to the
117-volt input and 80:: and SO are
provided for the generator and filter-
board power supplies. RL; is an im-
pulse-tybe ratehet relay operated by a
push-button on the ecoupler panel. It
may be replaced by an ordinary a.c.
switeh if desired. Power for the relays
is provided by the selenium reetifier
bridge. 8R,, SR.. S8R, and SR, and the
filament transformer.

Fig. 30 is a rear view of the filter
hoard taken from above and in front of
the organ console. The metal casing for
the swell key switches can be seen be-
tween the key levers and the filter-
board. The arrangement of parts on
the board can be seen in the rear view
of Fig. 22. The outphaser is at the far
right with the rest of the electronic
components in a line going left. The
power connectors are at the far
left. The twenly-four metal boxes are
plugged into the octal filter sockets
and conlain the filters.

The power supply for the filterboard
tubes is shown schematically in Fig. 31
and photographically in Fig. 33. The
7" x 13" x 2" chassis is bigger than nec-
essary but was used bhecause it was on
hand. It is simply placed on the floor
of the organ case at the player’s right.
The generator power supply is simi-
larly placed on the left side of the case.

The front of the coupler panel, lo-
cated just above the swell manual, is
shown in Fig. 35 and its schematic is
given in Fig. 34. Reference to the other
circuit diagrams associated with the
coupler and the earlier text material
will clarify its operation.

There was originally a hoard in this
position on the console in which the
original tablet switches were mounted.
The slot, which was in the original
board, and the board itself were cov-
ered with a piece of tempered Musonite
and the tab switches mounted over the
original slot. The momentary push-
button switch and the pilot light of
Fig. 34 are standard electronic items.

(Continued on page 120)
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Compiled by KENNETH R. BOORD

RANCE—Robert Mercicr, an ISW

DEPARTMENT monitor, has estab-

lished the “first international radio
club in France”—CARM (Club des Au-
diteurs de Ja Radio Mondiale). The
club’s house organ is now in French
but Robert hopes to add an English
scction soon for overseas members; de-
tails on membership can be obtained
from CARM, 1, rue Pasteur, Juvisy-
sur-Orge, Seine-et-Oise, France.

Jupan—The Japanese Short Wave
Club, only international radio club in
all of Asia, desires members anywhere
in the world, and particularly in North
Amecrica, The club’s house organ. “SW-
DX Guide,” is entirely in English. This
club provides many services for its
membership and issues such certifi-
cates as VAC (Verified All Continents)
for QSL cards, and XAC (Exchanged
All Continents) for SWL cards. Ar-
rangements can be made for airmail
delivery of the bulletin to members in
USA, Canada. Australia, and New Zea-
land. QRA is P.O. Box 29, Sendai, Ja-
pan.

L * *
Around the World

Algeric—Ruadio Algerie, 6.160, noted
1530 with Arabic program ol music
and vocals; closes 1743. (Pearce. Eng-
land)

Andorra—Radio  Andorra. 3.996A,
noted with music 1732-1800. (Cox.
Dela.) Is at excellent level in Britain
1900, (Catch)

Anglo-Egyptiaun Sudun—Radio Om-
durman, 7.090A, noted on Wed. 1614
with “Col. Bogey March,” then news
for South Sudan to 1130. (Pearce, Eng-
land) Heard on measired T7.078 in
Arabic 2315-2343. (Ferguson, N. C.)

Argentine—Ruadio Splendid. 9.310,
noted 1900, (Zahner, Md.)

Australiuv—VLM4, 4.920, Brishane,
noted 1430 with test, opening 1500 with
news, weather forecast; VLX4, 4897\,
Perth. heard opening 1700 with news.
(Pcarce, England) VLB9, 9.58. noted
0245 at good level. (Calos, Calif.)

Belgium - - Belgian Congo — ORUS3,
6.000, Brussels, noted 1330 with news;
on Wed. with DX session 1336A.
(Pearce, England) Brussels has mored
from 9.767 to (winter) channel of
6.085, heard to North America 1930-
2200. (Friant, W, Va.; Zahner. Md.,
others) Is still relayed by OTC. 9.655,
Leopoldville.  (Middleton, O.) ORU.
13335, noted recently 0938 in lan-
guage; still on air, but weaker, 1030,
(Ferguson, N. C.) OTM, 9.380A. Leo-
poldville, noted 1410 with varied mu-
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Sutbrnattsnal

sic; closed 1600 with anthem; has news
in Flemish around 1333. (Pearvee, Eng-
land)

Brezil— Location of the Brazilian on
11.925 has been cleared up by Villela,
Md., formerly of Brazil, who says it is
deflinitely Sao [PPaulo’s *“Radio Ban-
deirantes,” ZYR78. "Bandeirantes”
stands for the Sao Paulo “pionecrs”
who penetrated deep into the interior
ol the country and extended its borders
almost to the Andes in the 18th Cen-
tury. ZYR78 is parallel with ZYR77,
6.185. “Radio Bandeirantes” on mw,
PRHY9, 840 ke,, stays on the air all
night but the s.w. transmitters close at
0030; announces QRA of Rua Paula
Souza 181, Sao Paulo, Brazil, and since
has only recently started s.aw, opera-
tions, may be interested in reception
reports.,

Jensen, Wisc., notes Rudio Tamoio.
9.610, in Portuguese at good level 1830-
1900. Rudio Nucional, 9.72. heard with
announcements in English during mu-
sical session 2200-2230 (at least some
days). Schedules of Brazilian stations
arc one hour eurlier now during Bra-
zilian Sunnmer Time to March 31,

Dave Lund, ISW Monitor for several years.
uses a Hallicrafters S.40B, a BC-454B. and
a two-tube home-built receiver, His an-

tenna system consists of a 300-ohm fold-
ed dipole and a 30.ft, straight-wire, He
has 20 countries confirmed on the inter-
national short-wave b.c. bands and 38
confirmations on the amateur radio bands,
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SHORT-WAVE

o 0, =

British Guiuna--ZFY, 5.981, George-
town, noted 1745 with local talent ses-
sion. (Cox. Dela.) With “The Alarm
Clock Club" session 0300. (Parsons,
Va.)

British Honduras—Belize, 3.300. not-
cd closing with “God Save the Quecn”™
2133A at cxcellent strength, (Jannis,
S. C.) Sign-off seems to vary. (Fergu-
son, N, C.) Noted with news in English
2000-2010, then news in Spanish. (Cox,
Dela,, others)

British New Guine«—VLT6. 6.130.
noted 0600 with news, (Jensen, Wisce,)

Bulguria—Rudio Sofia. 7.671, noted
with English 1613-1643. (Pearce, I'ng-
land) The English schedule to North
America for winter appears to be 1745-
1800, 2000-2030. 2300-2330 all over 9.70.
(Bellington. N. Y.; Karrer. Pa.)

Cunudu—VEIAL 954, Edmonton,
Alta., is heard at weak level around
1830. (Zahner, Md.) Noted with news
22135, Vancouver, 6.050A, has sports re-
sults (USA and Canada) 0200-0215 Sat.
(Kahan, Calif,) CHNZX, 6,130, Halilax,
N. S.. is heard in Britain 1745, (Pat-
rick)

Cupe Verde Islands—CR4AB. Radio
Clube de Mindelo, St. Vincent, on 7,180,
is very seldom reported heard, but
Hardwick. N. Z., found it recently at
weak level 1706 to 1727 fade-out,
(Ruadio Amateur, London) CR4AA,
Praia, currently uses 5.893, T7.400A
daily 1530-1700. (URDXC)

Ceylon—Colombo, 9.537, noted 0630
with VOA relay of news to Far East.
The Commercial Service, 15.120, heard
2115 with news and musical session.
(Sanderson, Australia) Is noted on
11.974 with “Top Tunes of the Week”
on Sat. 1030-1100. (Persson. Bengtsson,
Sweden)

Chinu — Radio Peking announces
English for 2200 on 11.69, 15.06; 0400
on 15.17, 15.06. 11.69, 10.26. 9.04, 7.50,
6.10; 0830 on 13.06, 11.69; at 2200 is
about the same on 11.69. 15.05. (Gay.
Calif.) The 7.30 has been nearer 7.45
lately with the English session 0400,
(Balbi, Calif.} Noted on meusured
15.064 and 15.093 around 1930 with
native program. (Ferguson. N. C.)
Shanghai noted on new 6.82 parallel
(Continwed on page 82)

(Note: Unless otherwi-e indieated, 13 time is
{ i American EST; mld 5 hours for
wa'' refers (o newscasts in the Eonghsh
In order 1o avoid confusion, the 24
2 s been uaed in designating the times
of broadea<1s.  The hours trom nondmght until
noon are shown as 0000 o 1700 while trom 1
p.m. to midnight are shown as 1300 (0 24000
The symbol "V following a listed frequency
indicates varyving.”  The stalion may obetate
either above or below the [Fequeney given. A7
means fredueney i approximate
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THIS BOOK HELPS YOU

Make Increased Profits

——

We
Cutingheng RIUATRON Tupgg

. CONVERSION
A |||S'I‘A|-u'"°“
.gERVICE

sju
Westinghous<

vact con BE SURE .18

Get this ONE DOLLAR book

FR EE with your next |

25-TUBE PURCHASE |

book on UHF
conversions 1s vours free when you buy 25
RELIATRON receiving tubes or one picture
tube from your Westinghouse Distributor.

newest, most  helpful the biggest profit opportunity since television

came alive.
Get this dollar value for no extra charge with
vour next order of 25 tubes! For vour nearest

ET-950446

This vital handbook covers conversion data,
tuners and converters, antenna instal'ations.,
channel frequency charts, station coverage. and
many other necessary, conveniently arranged
facts you will need.

There’s a gold mine in UHF conversions. And
this book will help you make the most out of

vo@ CAN BE SURE...IFITS

Westinghouse

Westinghouse Distributor, see the list of all
Distributors of Westinghouse RELIATRON

Tubes on the opposite page.

See Westinghouse Tube Listings in 1954 Photofact Folders.

RELIATRON TUBES

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y,
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Get the Newest, Finest

UHF Conversion Handhoo

from one of these Westinghouse Tube Distributors
FREE with your next 25-tube order

ALABAMA
Birmingham — Jumes W. Clary Co.
Birmingham — Moore-Handley Hardware Co.
Mobile — Moore-Handley Hardware Co.
ARKANSAS
Little Rock — Southern Radio Supply
CONNECTICUT
Bridgeport — Hatry of Bridgeport
Danbury — Pilgrim Electronics Co.
Hartford — Hatry of Hartford
New Haven —Hatry of New Haven
Stamford — Hatry of Stamford
Waterbury — Hatry of Waterbury
DELAWARE
Wi!mington — D & M Radio Sales & Service Co.
DISTRICT OF COLUMBIA
Washington — Electronic Wholesalers, Inc.
— Silberne Radio & Electronics Co.
FLORIDA
Jacksonville — Bay Co.
— Thurow Distributors Inc,
Miami — Herman Radio Supply Co.
— Thurow Distributors Inc.
Orlando — Thurow Distributors Ine.
Pensacola — Grice Radio & Electronics Supplies
St, Petersburg — Thurow Distributors Inc.
Tallahassee — Thurow Distributors Inc.
Tampa — Thurow Distributors Ine.
West Palm Beoch — Thurow Distributors, Inc.
GECRGIA
Atlanta — Herndon-Thomas Electronics
— Specialty Distributing Co.
— Yoncey Co., Inc.
Albony — Specialty Distributing Co.
Augusta — Specialty Distributing Co.
Macon — Specialty Distributing Co.
Sovannah — Specialty Distributing Co.
— Yancey Co., Inc.
ILLINOIS
Alton — Radonics Alton, Inc.
Chicogo - Broodwin Radio & TV, Inc.
— Chauncey's, Inc.
— Clayton Radio Parts
— lrving Joseph, Inc.
—J. G. Bowman & Co.
— Radio Parts Co.
— Walker-Jimieson, Inc.
Danville — Bud Electronic Supply Co.
Elgin — Elgin Electronic Supply
Joliet — Joliet Radio Supply
Kankakee — Radio Doctors Supply House
Qak Park — Melvin Electronics, nc.
Peoria — Warren Radio Co.
Rockford — Superior Radio Co.
Rack Island — Tri-City Radio Supply, Inc.
INDIANA
Angola — Shuw Engineering Co.
Columbus — H. A. Williams & Co.—Radio Parts
Evansville — Hutch and Sen
Ft. Wayne — Wall Distributing Co.
— Warren Radio Co.
Hammond — Broadwin Television & Radio,
Inc. of Indiana
Indianapolis — Graham Electronics Co. Inc.
— Meunier Radio Supply Co.
— Worren Radio Co.
Marion — Mobile Radio Supply Co.
Terre Haute — Archer & Evinger
Valparaiso — Jess Bowman & Assoc.
ow.
Cedor Rapids — Gifford-Brown, Inc.
Council Bluffs — World Radio Laboratories
Dovenport — Tri-City Radio Supply
Des Moines — Gifford-Brawn, Inc.
— Radio Trade Supply Co.
KANSAS

Pittsburg — Pittsburg Radio Supply
Topeka — Cverton Electric
Wichita — Radio Supply Co.
KENTUCKY
Lexington — Lex-Tronics
Lovisville — Peerless Electronic Equipment Co.
— Universal Radic Supply Co.
Paducah — Warren Radio Co.
LOUISIANA
Baton Rouge — ‘Ole Miss Supply
New Orleans — Atlas Radic Supply
— Crescent Radio & Supply Inc.
— ‘Ole Miss Supply
— Pelican Radio Supply
Sulghur — Ge~aral Electranic & Egineering
Service Corp.

January, 1954

MAINE

Hallowell — Powell Radio Supply
MARYLAND

Baltimore — Wholesale Radio Parts Co. Inc.
MASSACHUSETTS

Boston — Commerciol Radio Corp.
— Gerber Radio Supply Co.
— Lincoln Electronic Supply Corp.
— Radio Wire Television, Inc.
Lynn — Essex Electrical Supply Co. Inc.
Notick — Willett Radio Supply
New Bedford — E. A. Ross & Co.
Springfield — Regent Sales, Inc.
MICHIGAN
Battle Creek — Electronie Supply Corp.
Benton Harbor — Benton Electronic Supply
Co., Inc.
Detroit — Glendale Electronic Supply
Flint — Lifsey Distributing Company
Grand Rapids — Radio Ports, Inc.
Wholesale Radio Co.
Highland Park — Hi-Park Distributor
Jackson — Motteson Electronics, Inc.
Muskegon — Bell Lourim Electronics, Inc.
Pontiac — Electronic Supply Co.
MINNESOTA
Duluth — Lew Bonn Co.
Minneapelis — Electronic Center, Inc.
— Lew Bonn Co.
St. Paul — lew Bonn Co.
MISSOURI
Kansas City — Manhattan Radio Supply
— Radiolab
St. Louis — Van Sickle Radio Co.
— Radonics Co.
NEW JERSEY
Hackensack — American Distributing “o.
Hillside — Sherwood Distributors, Inc.
Jersey City — Hatlmark Electronics Corp.
Manville — Masters TV Supply Co.
Newark — Emerson-New Jersey, Inc.

— Radio Wire Television, Inc. of N.J.

— Variety Eleetric Co., Inc.
North Bergen — American Distributing Co.

Paterson — Jersey Electronic Distributing Co.

Perth Amboy — Bennett’s Radio Supply
Teterboro — Van Dusen Aircraft Supplies

Trenton — Altied Electrical Appliance Parts, 1nc.

NEW YORK

Albany — Air Waves Electronic-Radio Dist. Co.

Binghamton — Stack Electronic Supply Co.
Brooklyn — Ace Electronics
— Bay Electronic Distributors
— Benray Electronics Corp.
— Hygrade Electronics, Inc.
Buffalo — Buffalo Electric Co. inc.
— Radio Electric Products, Inc.
Elmira — Le Valley Mcleod, Inc.
Fredonia — Barker-Highee, Inc.
lthaca — Stallman of lthaca, Inc.
Mineola — Emerson-Llong Island, Inc.
Monticello — Fleisher Distributors, Inc.
Newburgh — Chief Electronics, Inc.
New Rochelle — Transvision, Inc.
New York City — Barry Electronic Corp.
— Bay Electronic Distr butors
— Emerson-New York, Inc.
— House of Electranics
— Magic-Vue Television Corp.
— Midway Radic &
Television Corp.

— Milo Radio & Electronics Corp.

— Radio Wire Television, Inc.
Sanford E'ectronics Corp.
Patchogue — South Bay Rudio Distributors
Poughkeepsie — Chief Electronics, Inc.
Rochester — Maseline Radio & Electronic
Equipment, Inc.
Rome — Rome Electronic Supply
Staten [sland — B & D Distributing Co.
Syracuse — Karl-Williams Co., Inc.
Troy — Troy Electronics Distributing

Utica — Electronic Laboratories & Supply Co.
White Plains — Emerson Radio Westchester, Inc.

NORTH CARQLINA
Charlatte — D*x’e Radio Supply Co.

— Westinghouse Electric Supply Co.
Greensharo — Westinghouse Electric Supply Co.

Hickory — Victor Rad'o TV Supply Co.
Raleigh — Raleigh-Allied Electronics, Inc.
— Westinghouse Electric Supply Co.
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Salishury — Leonard Electronics of
Salisbury, Inc.
CHIO

Akron — Sun Radie Co.
Canton — Burroughs Radio, Inc.
Cincinnati — Holub & Hogg
— Mytronic Co.
— Radio TV & Refrigeration
Supply, Inc.
Cleveland — Radio Electronic Parts Corp.
Columbus — Buckeye Electronics
— Electranic Supply Corp.
— Whitehead Radio Co.
Dayton — Allied Supply Co., Inc.
— Stotts-Friedman Co.
Lima — Allied Supply Co., Inc.
Mansfield — Burroughs Radio Inc.
Marion — Servex Distributing Co.
Toledo — Lifetime Electronics
— Warren Radio Co.
Warren — Rodio Specialties
Youngstown — Radio Parts Co.
OKLAHOMA
Oklahama City — Dulaney’s
— Electronic Supply Co.
Tulsa — S & 5 Radio Supply
PENNSYLVANIA
Allentown — Radio-Television Supplies
Braddock — Marks Parts Co.
Erie — B & D Wholesale Distributing Co.
Harrisburg — Harrisburg Radio Laboratory
Supply
Hazelton — Moyer Electronic Supply Co., Inc.
New Brighton — Television Ports Co.
Philadelphia — Allied Elec. Appliance Parts, Inc
— Almo Radio Co.
— Bornett Bros, Rodio Co.
— Herbach & Rademarn Co.
Pittsburgh — Cameradio Co.
— Radio Parts Co. Inc.
— Tydings Co.
Seranton — General Radio & Refrigeration Co.
— Penn Electrical Engineering Co.
Wilkes-Barre — General Radio & Electronic Co.
York — York Radio & Refrigeration Parts
RHODE ISLAND
Providence — Television Accessory House
SOUTH CAROLINA
Columbia — Dixie Radio Supply Co.
— Westinghouse Electric Supply Co.
Florence — Dixie Radio Supply Co.
Greenville — Dixie Radio Supply Co.
— Westinghouse Electric Supply Co.
Spartanburg — McElhanney Co., Inc.
TENNESSEE
Chattancoga — Mills & Lupton Supply Co.
- Specialty Distributing Co.
Kingsport — Chemcity Radio & Electric Co.
Knoxville — Chemcity Radio & Electric Co.
Memphis — Electronic Supply, inc.
— McGregor’s, Inc.

— W & W Distributing Co.
Nashville — Currey’s Wholesale Distributors
— Electra Distributing Co.

— Moore-Handley Hardware Co., Inc.
TEXAS
Amarillo — Dulaney’s Co., Inc.
Beaumont — Covington Distributing Corp.
Corpus Christi — Hayes Rodio Supply Ce.
Dallas — Adleta Co.
— Crabtree's Wholesale Radio Co.
Denison — Denison Radio Supply
Ft. Worth — Sutton’s Wholesate Electronics
Houstan — Angie Radio & Supply Co
— Electro-Mechanical Preducts Co.
— Hall, Inc.
Midland — Henderson-Hoff
San Antonio — Mission Radio, Inc.
— Modern Radio Supply
Tyler — Radio Service Supply Co.
VIRGINIA
Bristol — Bristol Radio Supply Corp.
Fredericksburg — J & J Appliance Co.
Lynchburg — Eastern Electric Co.
Newport News — Noland Co., Inc.
Norfolk — Ra-ie Parts Distributi~g Co.
Richmond — Meridan Electronic Equipment Co.
Raor~oke — Leonard Electronics of
Roanoke, tnc.
Winchester — Leanard Electronics of
Winchester, Inc.
WEST VIRGINIA
Bluefield — Suoerior-Sterling Co.
Huntington — TV Supply Co.
WISCONSIN
Madison — Superior Radio Co. of Modison
Milwaukee — Electronic Expeditors Co
— Marsh Radie Supply Co.
Racine — Superior Radio Co.
Wausau — Electronics, Inc.

The above listing was closed as of Navember
10, 1953. Watch far new Westinghouse Dis-
tributor Appoiniments in your area.

ET-95046
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Mae:s RADIO
RVIGE SHOP

By JOHN T. FRYE

%

AC WAS aligning a receiver in
M which his assistani, Bainey. had
just installed new filter conden-
sers. Suddenly he grunted heavily
and jumped back from the chassis.
Then. as Barney watched guiltily, he
pulled the line plug from the socket
and gingerly turned the chassis over.
“Now there.” he said as he jabbed
an accusing finger at the wiring be-
neath the chassis. “is something 1
NEVER want 10 see you do again.”
“What's wrong with that?” Barney
asked. “That old can-type condenser
has been cut out of the circuit. See,
here’'s where the Jead from the in-
sulated case has been cut loose. The
positive terminal has heen left wired
in merely as a convenient tie-point

for the new cartridge-tvpe electro-
lvtic.”

“And so what happens?” Mac de-
manded. ‘“The shorted condenser ele-

ment inside the can conducts the full
voltage from the positive lead right
to the f{loating case. To make mat-
ters worse, while looking to see what
size condenser you would need for
replacement, vou removed the card-
board covering that was slipped over
the can ol the clectrolytic and failed
to replace it. That is why I got a full
300-volt jolt a few minutes ago when
my hand brushed against the case of
that old electrolytic. The same thing
could have happencd to a housewife
dusting out the chassis when the re-
ceiver was turned on; or a little child
might have put his hand on thc con-
denser can and received a fatal shock.
If this had been a TV chassis. I might
have jerked when I was shocked and
hit the picture tube with a tool in my
hand, causing it to implode. In the
future, I want botl leads of an clec-
trolyric that sticks above the chassis

76

SAFETY IN SERVICING

cut loose, unless the can itsell is
grounded.

“And while we are talking about
such matters, it probably will not hurt
to touch on two or three other points.
For example, the other day I noticed
that you used a new ‘outhoard’ one-
megohm resistor to replace one that
had gone bad inside the socket of a
magic-eve tube. You failed to tape the
exposed leads of the resistor, although
one of those leads was a full 230 volts
d.c. ahove the chassis. Fortunately I
noticed this and taped them up before
the set got out of the shop. A good
general rule to follow is that no on-
top-of-the-chassis point should be left
exposed to touch if it carries more
than ten volts potential.”

"1 saw a dandy along that line the
other day,” Barney remarked. “‘Some-
one had replaced the output trans-
former mounted on the speaker and
through thoughtlessness or negiect the
‘B-plus’ and output-tube-plate lead
Junctions were left exposed ivhere
even a crawling child could easily
reach them. That was dangerous.”

“Speaking of crawling children, you
can't he too careful of line cords.”
Mac went on, 'Quite often these
cords will took all right except for a
short space just back of the plug. right
where the fingers would likelv be when
the plug is being inserted or removed.
The reason, of course, is that the cord
at this point takes quite a beating
from sweepers. dustmops, and little
children. I always try to take a
quick gander at the line cord when
the customer brings a sct in or when
I pick it up; and if the line cord
looks the lcast bit suspicious, I sug-
gest right then and there that it be
rcplaced. Few people will turm the
suggestion down.”

www americanradiohistorv com

“While we're gabbing about safety,
maybe we ought not squander all our
solicitude on the cusiomer,” Barney
suggested. “How's ahout mentioning a
few things that may help the service
technician reach a mellow age.”

“At least one technician 1 know
shows promise of hecoming mellow,
very mellow, long before he becomes
ripe,” Mac observed, “but your idea
has merit. I think we have touched on
most shop-satety points at various
times in the past. but if these ideas
are to do any good, you have to keep
harping on them. Anyone who has ever
studied how accidents happen knows
there is a great difference between
knowing that a danger exists and be-
ing constantly aware that the danger
is present, It is this constant aware-
ness that keeps you from having an
accident.”

“The voltages we constantly deal
with are one of our greatest dangers,
aren’t they?” Barney asked.

“That's right, and the dangerous
part is that familiarity breeds con-
tempt. \We are constantly working on
receivers having potentials all the way
from 100 volts up to fifteen kilovolts
or so. Every now and then we get
nipped a little without being serious-
lv hurt, and each time this happens
we lose a little more respect for the
potentially lethal power that lurks in
even a lowly a.c.-d.c. set. In fact,
there are some pumpkin-headed tech-
nicians 1 know who hoast about how
they take no precautions against he-
ing shocked bhecause they ‘can take
it.”  Their undertaler will be doing
the taking one of these days,

“A simple precaution that should
he standard procedure in any shop
is to plug «il sets, hoth a.e.-d.c. and
transformer type. into isolation trans-
formers while they are heing serviced.
Most technicians realize the danger
present when working on hot-chassis
a.c.-d.c. receivers; but thev overlook
the fact that quite often lightning
will cause the condenser that goes
from one side of the line to the chassis
of a transformer set to become
shorted. Such a set can be a real
death-trap, because yvou do not expect
the chassis to be hot.

“Another point I had vividly demon-
strated one time is that you should
never (ry to pick up a heavy chassis
and move it while the cord is plugged
in. I saw a person pick up such a
chassis and start to slide it into the
cabinet. Suddenly he began to shake
all over and to make a peculiar noise.
I jerked the cord from the wall socket,
and he dropped the chassis 10 the floor
and tottered to a chair. A strong odor
of burned flesh was in the room. His
fingers, curling bheneath thc edge of
the chassis, had come into contact
with the tie-points for the 117-voit
linc cord. The current froze him so
that he could not let go and made his
contracting muscles force his fingers
tighter and tighter against the scaring
wires, Grooves were hurned into those
fingers that took months to heal.”

(Continued on poge 112)
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Depend on Mallory

for
Approved Precision Quality

proved in every UHF area GHF VHE OFF

The sales leader—

o o0

The MALLORY CONVERTER

Packs ALL Features in Half the Size!

The new Model 88 has these important Sales Advantages
originated by Mallory:

Less than half as large . . . measuring only 734" wide x 5%i’* high x 434"
deep . . . yet full Mallory quality.

It has linear tracking. Tuning is easier, more exact than ever. No bunching
of channels.

The Preselector in the new 88 protects against image interference, oscillator
radiation and interference at the IF frequency. It insures better selectivity.

The Mallory 88 Converter adds all UHF channels to any TV set without
sacrificing a single VHF channel.

Design refinements and precision quality of the 88 assure high quality
picture definition and easy tuning.

The customer has nothing more to buy, no adjustments to make for addi-
tional new channels . . . even if he moves to another area.

Installation is easy. It only takes a few minutes to connect the antenna
and power leads from the Converter to the set. It can be done right in the
customer’s home.

ASK YOUR MALLORY DISTRIBUTOR for complete details of the new,
handsome, compact Model 88 Converter. It can be your answer to bigger
profits . . . just as all Mallory Converters have been for dealers in areas
where UHF is already on the air.

P. R. MALLORY & CO., Inc., INDIANAPOLIS &, INDIANA
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KAY-TOWNES

A

“RATYS

(PATENTS PENDING)

ALL-CHANNEL VHF ANTENNAS
EVER DESIGNED!

GUARANTEED

TO OUT-PERFORM ANY OTHER
ALL-CHANNEL VHF ANTENNA
ON THE MARKET

Practically every TV Antenna maker in America has made
just such statements as these . . . but, there is a big difference

in makmg these broad claims and then being able to back 27

them up!

WE CAN! We are prepared to run a PERFORMANCE

TEST with anyone . . . anywhere . . anytzme . . to prove

the vast superiority of the new SUPER “KATYS” over

all other all-channel VHF antennas . . . regardless of manu-

facture, design, type or number of bays! \‘
IN FACT, WE WILL POSITIVELY AND ABSO- :
LUTELY GUARANTEE THAT OUR SINGLE-BAY

SUPER KATY WILL OUTPERFORM ANY VHF

4-BAY ANTENNA MADE TODAY!

Our 2-Bay SUPER KATY is designed for extremely diffi-

cult reception areas. It has been tested in many practically
impossible locations . . . AND HAS NEVER FAILED
TO BRING IN A PICTURE RATED EITHER “VERY
GOOD” OR “EXCELLENT”!

¢§. mlN DEVELOPMENT... a'{%

THE AMAZING SUPER KATY DESIGN MAKES OTHER VHF ALL-CHANNEL ’5(7\\
ANTENNA DESIGNS AS OBSOLETE AS THE HORSE AND BUGGY!
WE CHALLENGE YOU TO TEST IT . ., . ANYWHERE!

Copyright 1953 } 1
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The SUPER KATY all-channel VHF
antennas feature a twin-driven aray with
a combination of special cut elements for
a close 300 OHM impedance across the
entire VHF Band. This feature in con-
junction with the long, accumulative fan

SINGLE-BAY

%WTIIE WORLD’S FINEST ALL-CHANNEL VHF RECEPTION!

Actual tests show that the Single-Bay
KATY-1 will outperform any 10-element
Yagi on every channel, 7 through 13 . ..
and will perform as well as any 10-ele-
ment Yagion every channel, 2 through 6.

dipoles, with directors and reflectors List Price
properly cut and spaced, results in per- SUPER KATY-T . . . . .. . $25.00
formance never before obtained by any Single-Bay
antenna design . . . including our own SUPER KATY-2 . . . . $50.00
“BIG JACK”, whose design has been so 2-Bay ¥

- et - i34
widely *“‘hijacked’’.

K-T Antennas are sold through selected distributors only . . . write for name of your nearest jobber.

KAY-TOWNES

ANTENNA COMPANY

ROME, GEORGIA

Recognized leaders in the field of fringe area antenna design
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Hi-fi cOMPENTROL"

. e+esweet-sounding
business
builder

This modern tone-
blender puts hoogie
beat or high-pitched
notes of operatic
sopranos right

\\\i:their place!
S

Makes any music
sound better! Assures
hi-fi reproduetion
at low-volume levels.

Centralab

% Compentrol is a
™' Combination volume

control and Printed

Electronic Circuit. It's

specially developecd

for smoother reproduc-

tion of apparent hass

and treble response on

s radios, audio amplifiers.
\ phono combinations

‘*{N and TV sets.

You can stake your
scrvice reputation on
this replacement —

it actually improves
original tone perform-
ance. Unique Centralab
design means Compentrol
necds no additional

amplitication . . . and
‘\thefes no insertion loss.
\\\ d *Trodemaork

Your Centralab distributor has Compen-
trois in stock. in % and 1 meg. plain or
switch types., See him for your supply and
complete information.

Centralab

® [
- A S S S S = = n‘;‘.

CENTRALAB, {

A Division of Globe-Union Inc. ( i J

910-A E. Keefe Ave., Milwaukee 1, Wis, N
Please send me additional technical data on
Compentrol.

Name..

Firm..

Address. ...

City. ...Zong tate.

Phone-Plug Amplifier

(Continued from puge 65)

The value of the coupling condenser
will have some elfect on the frequency
response of this amplifier. The input
inipedance of the CK722 when used as
shown with a grounded emitter is in
the viciniry of 500 to 1000 ohms. There-
lore the capacity ol 3 wpfd. which we
used can be expected to give good re-
sponse down to about 100 cveles. II you
desire to use a different value ol ca-
pacity, the lowest [requency at which
good gain can be obtained will vary in

| inverse proportion to the capacity. If
| vou desire to reduce any 60-cvele hum
which may exist in the equipment with
which the phone-plug amplifier is used,
this capacity may be decieased enough
to reduce gain at that frequency and
thus provide hum attenuation.

In eonstructing this phone-plug am-
plifier, it will probably be necessary to
cut off the studs inside the phone plug
to which the phone cords are usually
attached. The actual alterations will

have to be determined by the con-
structor after he has all components
at hand so that he can determine how
to arrange and mount them. The jack
at the rear of the phone-plug ampli-
fier was made using lucite tubing for
insulation, a short length of thin-wall
metal tubing of %" inside diameter,
and another piece of metal to contact
the tip of the phone plug. Another
method would be to attach a standard
phone jack of the short miniature
fype to the rear of the phone-plug
amplifier. This latter method would
provide an easy means for turning off
the amplifier if the jack is of the tvpe
which closes a third contact when the
plug is inserted. Fig. 2B shows the
circuit using a jack of this type. Act-
ually in the original circuit of Fig.
2A, the only current drawn from the
battery when earphones are not
plugged into the rear of the phone-
plug amplifier is that through resistor
R in series with the base and emitter
of the CK722. It is so small that the
battery will give practically the same
life as that obtained when a switch is
included, as shown in Fig. 2B. -Jg~

A MODULATION PER-CENT
INDICATOR
By EDGAR TSCHISCHKE. OA6G

'I'HE new TV and FM tuning indicator tube,

the 8ALTGT, is the heart of this little de-
vice, Having two indicator plates and the cor-
responding screens, this tube is ideally suited
to this purpose because both halves have the
same sensitivity, working with negative voltage
on the deflector plates.

Now if we apply the negative voltage de-
veloped through the a.v.c. by any station in a
given receiver to one of the indicator plates,
we obtain a deflection. The increased illumi-
nation is controlled by that plate. Now if we
apply a corresponding audio voltage to the
other deflector plate, an audio voltage which
has been amplified and then rectified to ob-
tain a negative value, we have a varying
a.v.c. voltage that is in direet relation to the

| carrier tuned in by the receiver.

The indicator unit can be constructed on a
small aluminum chassis so that it can be in-
corporated into the receiver, if desired. The
points to remember are: do not make the

| leads too long and do not place the 6AL7GT
tube too near any magnetic field such as the
| speaker, filter chokes, or power transformers.
After every part is mounted and the wiring
completed, check carefully for errors. I
everything is OK we can proceed with the ad-
| justment of the unit.

In cooperation with a friendly ham who has
a plate-modulated transmitter and an oscillo-

scope (or other means of checking his per-
centage of modulation) tune in your receiver
and see if his signal is too strong—if it is,
shorten or disconnect your antenna but under
no circumstances reduce the sensitivity of your
teceiver as it may then give erroneous read-
ings later on.

Now ask him to modulate his carrier 100
per-cent with a steady note. Very carefully
adjust the | megohm control until both signals
on the screens of the 8AL7GT are equal. This
is all there is to adjusting the unit.

One point regarding the construction. The
wire that carries the negative voltage devel-
oped in the detector {a.v.c.] and the audio
signal must be shielded to avoid any hum in
the receiver,

With some experience, you can recognize
the kind of modulatien used; for instance grid
modulation (screen}, be it clamp or with a
transformer, is recognized because with zero
per-cent modulation the carrier and audio in-
dicators are low and climb together when
modulation is applied. This is also true when
class B linear and narrow-band FM are used.

This little indicator is now working fine on
a Hallierafters SX.25 receiver and | am now
building ancther one for my Hammarlund
HQ-129X. Good luck to those who build this
unit. It is really worth the time and effort.

—130

Schematic of the modulation per-cent indicator for a communications receiver.
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to prepare for a good job or a business
of your own in TV SERVICING

ARE vou saTisHED with the position you
now hold? Do vou feel you're worth more
money ? Are vou pleased with yourself, vour
work. your associates . . . and your future?
What does the next year hold tor you . . .
and the year after that?

Are vou content merely to plod along
through the best years of your life . . . or
do vou want 10 get into more pleasant work
... hold a well-paid job . . . perhaps establish
your own business?

If yvou are looking for & REAL opportunity
... It you want to GrROwW with @ GROWING
INDUSTRY . . . H you want 1o grasp the suc-
cess that should be yours, rthen we say to you,
study TV Servicing.

Everyone knows that Television is the
fustest growing industry today. Opportu-
nities are going begging for men who have

the training and ability to grasp them. NVow
is the time 1o siari on the road 10 suceess
in TV Servicing.

Study at Home in your spare time
The RCA Institutes Home Study Course in
TV Servicing is casy to learn, You progress
rapidly, step by step. as you learn the pro-
cedure of servicing and trouble-shooting TV
receivers and installing TV antennas. Hun-
dreds of pictures and diagrams help you
understand the how-it-works information
and the how-to-do-it technigues.

A Service of
Radio Corporation of America
The RCA Institutes TV Servicing course
was written and planned by instructors with
years of specialized experience i training
men. You get up-1o-the-minute information.
100, because you study right at the source

* SEND FOR FREE BOOKLET
RCA Institutes conducts a resident school in New
York City ollering day and evening courses in
Radio und TV Servicing, Radio Code and Radio
Operating. Radio Broadeasting, Advanced Tech-
nology. Write for free catulog on resident courses.
fur) MAIL COUPON NOW!
e ]
!
]
}
|
|
| T
ITUTES,INC.| .
RCA INSTIT ’ S
A SERVICE OF RADIO CORPORATIION of AMERICA I
City.
1 y

250 WEST FOURTH STREET, NEW YORK 14, N.Y.

January, 1954

Get complete information on the RCA INSTITUTES lome Study
Course in Television Servicing. Booklet gives you a general autline of
the conrse by units. See how this practical home stuzdy course trains
van quickly. easily. Mail coupon in envelope or paste on postal card.

RCA INSTITUTES, INC., Home Study Dept. RN1S4
350 West Fourth Street, New York 14, N, Y,

ot the latest developments in Television.
Your lessons are carcfully eaamined and
accurately graded by competent teachers
who are mterested in helping YOU to succeed.

RCA Inslitutes is licensed by the Uni-
versity of the Stale of New York .. . an
aftiliate member of the American Sociely
for Engmeernng Education | approved
by leading Radio-Television Service Organ-
12411018,

It costs so little to gain so much
RCA Institutes makes it casy for you to take
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing
Home Study Course has been cut 1o a min-
imum. You pay for the course on a pav-uas-
vou-learn unit lesson basis, No orher Jiome
study coarse in TV Servicing offers so inuch
for so little cost to vou.

Mail die coupon—Iaday.

Without obligation on my part. please send me copy of booklet “RCA INs1ITUTES
Home Stndy Course in TECEVISION SERVICING. ™ (No salesman will ¢all.)

(pleuse print)

Zonce State—— — —
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EMPHASIS ON

makes antennas 4 ways

PICTURE

VHF or UHF,
any television set will
present its finest
picture with an AMPHENOL
antenna. There is an
AMPHENOL antenna for every
location, and AMPHENOL
precision engineering has
designed each antenna type
to satisfy the most stringent
electrical requirements.

BUSINESS

The combination of better
t7 pictures and longer-lasting
antenna installations adds
up to better business
for every dealer or
serviceman that sells the
quality AMPHENOL line.
Customer satisfaction
is one sure result of selling
AMPHENOL—and is a dealer’s
best advertisement for
future business.

PERFORMANCE

AMPHENOL antennas
will outlast ordinary antennas
in every installation. The
use of premium materials and
craftsmanship antenna
assembly assures set
owners of long trouhle-free
years of eflicient performance.
Ice storms or high winds
are easily weathered by
sturdy AMPHENOL antennas.

PROFITS

Selling up to quality with
AMPHENOL instead of down
to price with other antennas
means higher profits for
every merchandiser.
The slightly higher price of
an AMPHENOL antenna to the
customer gives him the
best antenna on the
market—and gives you a
larger gross and a
higher net profit.

AMERICAN PHENOLIC CORPORATION

Chiccgo 50, Itlinois

T

| @,

International Short-Wave
(Continued from page 73)

= = _ i,
5.985 at strong level 0530-0600, Home Service relay.
Colombiec—HJIKH, 5.070 Sutatefiza. heard 0600 with

good program ol music and news in Spanish; has special
English session Sat. 0330-0600 for listeners in Australia-
New Zealand. (Sanderson, Australia) HICF, “La Voz de
Bogota,” has been logged around 1830 with recorded musie
on 5.962, fair level in France. (Mercier) ISWC. London.
says the new station “Raudio Libertiad,” 5.97T4A. heard 1800-
2300. is located at Medellin.

Cuba--COCW, Rudio Reporter (formerly Cadena Roju),
Havana, is now operating on 5.015 instead of 6.322, sched-
uled 0800-2300. COCH, Rudio Internacional, is now off the
(WRH) COKG. 8953, Santiago. 1 kw., lists schedule
of 0600-0030. (Roberts, Conn.) Radio Sulas, 9.030, noted
closing 0100. (Kahan, Calif.) COCY seems buck on the air
on 11.728A, noted around 1315 and at other times. (Fergu-
son, N. C.; Niblack, Ind.. others)

Cyprus---Station oflicials write that Sharq-al-Adna is
normally in operation about 12 hours daily on 6.12, 6.17,
6.79, 9.65, 11.72. (Arp, Ohio)

Czechosloraliia—Prague. 9.504, noted signing on English
1400, news and commentary followed. (Pearce, England):
Heard with English (or North America 1930-2000 on
winter channel of 7.255A. (Bellington, N. Y.)

Domiunican Republic H12A, Santiago de los Caballeros,
reported to have moved to 4.840 from 9.680 some time
ago. was found recently on 6.044 at 1930 onmwvards with
usual commercial programs in Spanish. (Mercier, France,
via Etersvep, Sweden)

Dutch New Guinea-R.ON.G.. 5.045, Ilollandia, heard
0500 with news and music. (Sanderson, Australia) Has
English daily now 0500-0530 for Australia.

Ecuador- ‘HCIB, 11915, noted 2015-2030 with music,
good level. (Middleton, Q.)

Egypt-—--Cairo. 9475, is widely noted daily 1320-1700
parallel 11.815, news 1330. (\Washington, N. J.; Zahner,
Md.. others) Ilas been heard on 17.725 around 0800-0900
and later in English, rench. and Asiatic languages in test
transmission over the new high-powered transmittior
beamed to Far Ilast. (I‘erguson., N. C.; Japahese Short
Wave Club)

El Salrador—Radio Panamericanda. 11.93, is heard 1800-
2000. (Gay, Cailil.)

England--Some weeks ago. the BRC

was heard on

, 11.800 (annonunced 9.600 as parallel) with test transmis-

| asked for

sion 0830-0900 to British North Greenland
reports from expedition
strength in Iceland. (Briem)

Erhiopia—Radio Addis Ababa, 15.050AV, appears to
have English 1315 on Sat. only now: closes 1130.

Fiji Islands 7Z2IV3. 3.980. Suva. noted 0313 at good level
with music. news. (Sanderson, Australia) FHeard in Vir-
ginia 0315-0530 closedown, usually at weak level.

France Paris now has English for Britain on 7.240 at
0243, and Sun. also 0800-0900 on that channel. (Cody, Ire-
land; Patrick, Catch. England)

French Equatoriul Africa—Radio A. E. F., 996. Braz-
zaville, noted 1215 with songs in I'rench. (Pearce. Tng-
land) Radio Brazzoville. 11.97, noted with news 0015-0030.
(Jannis, S. C) Is weak on 944 at 1300 in French. (Kroll,
N. Y.) This channel is at good level 1930. (Kirbv. Mo.)
Is good level with news 1745-1800 on both 9.44. 11.97.

Germeny Baden-Baden, 6.320, 1s on the air 0000-1800.
(ISWC. London) The Overseas Secrvice, Cologne. is on
winter schedule of 0530-0830. 11.795: 0930-1230, 1300-1600,
1700-2000, 7.290; 2030-2330 (1o North America), 5.980, 7.290.
(Radio Sweden, others) RIAS, 6.005A, Berlin, noted at
strong level in German 0130. (Cox, Dela.) AFN, 5.470,
Bayreuth. heard 1330 with station call, good level but
QRM’'d. Radio Frankfur!, 6189, noted 1830 with dance
music. excellent level in Britain. (Catch)

Gold Couast -Accra now uses 4.915, 5 kw., and 6.200,
1.3 kw., with Euglish 0700-0800. 0930-1045, 1130-1300; ver-
nacular 0630-0700, 1045-1130. (WRII)

82 RADIO & TELEVISION NEWS
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Greece— Forces Station, 7.420A. signs on daily 2330 with a n t e n na S b y @

Greek National Anthem; on Sat. 0100 has church services.
Guadelonpe-—Basse-Terre is noted on its new channel
6.067A at fair level to 2000 closedown, rebroadcasting a
program from the French Home Service. Paris. (Mercier,
France, via Etersvep. Sweden. (Niblack, Ind.) I
Haiti-—Ruadio Conivmerce uses both 9.485 and 6.140 now |

1600-1930. (Boyce. N. J.} Noted on 9.485 around 0900-1130.
(Zerosh, Pa.) 4VRW, 10.074A. has English (“Your Music
Caravan”) Thur. 2130-2215. (West Va., others) Noted an-
nouncements in French, Spanish, English 1800. (Hanson,

Texas) 4VB, 6.143, Port-au-Prince, noted to close 2238
when announced in French and plaved Anthem; measured.
(Ferguson, N. C.) 4VEH is scheduled 0600-0900 Mon..
Tues., Wed., Fri.; 0600-0930 Sat.; 0600-0900, 1630-2140
Sun. all on 9.69; by this time should huve a Monday

“evening” broudcast on 9.675 to include a repeat of “Lis-
tener's Post,” heard regularly Sat. 0603-0625.
Holland—Radio Nederland has English weekdays 0445-
0525 to Australia. New Zealand, Pacific Arca, 15.425, 15.22,
11.73, 5.98; 1100-1140 to South Asia and Africa, 15.425, »
9.59. 7.21, 5.98; 1645-1725 to Lurope and North America

959, 6.025, 5.98; 2130-2210 to North America, 9.39, 6.025.
(Matherly, O.; Smits, Minn.; Campbell. Pa.) Noted on
17.775 around 1130 with English. (11ill, Fla.)
Hungary—Budapest is using 6.248 again this winter in- STACKED-V
stead of 11.91, heard with English from 1930. (Belling- | 114-059
ton, N. Y.) Is good level in English 1715-1745 on 9.833.
(Kirby. Mo.) And 1930-2000. (Grace, Conn.)
India—Madras, 7.260. heard 0610 with English program
of news, music; VUD, 7.210, Delhi, noted 0715 with
weather reports, local news, music; heard on 15.290 at
0230 with news and music. (Sanderson, Australia)
Indo-China (Vietnam)—Radio Frunce-Asie. 11.935. Sai-
gon, noted 1012 with varied recordings announced in Eng-
lish by woman; 1100 news in French; closed 1121 with
“La Marscillaise.” (Pearce, England) Heard on 11.935 at
2045 with news and music; on 15420 at 0430 with necws
and music; on 6.116 at 0600 noted military transmitter in
I"rench news. music. (Sanderson, Australia) Lists sched-
ule for English as T7.230 at 1830-1900; 11.935. 2030-2045:
11.935, 0900-1115 (Xarris, Mich.) “Voice of Vietnam,”
7.288, heard 0700 with French program of news, music;
Itanoi, 7.405, noted 0600 with French news, music. (San-
derson) Saigon heard on 9.620 in Vietnamese 0619, weak

114-085

ﬂ

level. (Cox, Dela)) RFA noted opening 1100 in English
to Europe on 9.757A. wecak level in Calif. (Gay) -l'Nl'lN{'i 1 reomBIC
Israel—Tel-Aviv. 9.010A, noted with news 1515. (Par- 114.060
sons, Pa.) Heard with “Voice of Zion" session 1615-1700 *REISSUE U.S.
closedown. (Parsons, Va.; Ilvson, Md.) PAT. NO. 23.273
Italy—Rome noted in English and Italian 0445 onwards 114-005

on 17.800; to Great Britain from 1230 on 9.63, 11.81.
(Pearce, England) According (o announcement FRadio
Roma has new QRA of Box 320. Rome. (Bellington, N. Y.)
New schedules to North America include a special pro-
gram in Italian 1730-1810 on 11.81, 9.71, 9.57. 7.29. 6.21;
1815-1835 English to USA on 957, 7.29; 1835-1835 has
French to Canada on same channels; 1900-2025. 2055-2110
has Italian on 9.78, 9.71, 957. 7.29, 6.21; has news in
Spanish for Mexico and Central America 2030-2050 on
9.78, 9.71, 6.21, and at same time there is English for

CORNER REFLECTOR

114-058
USA on 9.57, 7.29. (Boyce, N. J.)
Jamuica—Current {requency of Radio Jumuica is 3.360. STACKED ARRAY
(WRH, others) Noted to 2300 at fair level, but at times 114-302

has heavy QRM from a Venezuela outlet and some
C\WQRM. (Hill, Mass.) Ilas news 1800. {(Cox. Dela.)
Japan-—AFRS, JKL2, 9.605. Tokyo, noted 0217 with
popular music. (Cox, Dela.)
Lebanon-—Beirut, 8.036. still has English 1000-1100.
(Pearce, England} Heard 1620 with French program of

news, music. {(Sanderson. Australia) for a Complete ||ne Of quallty

Libya-—Forces Broadcasting Station, believed at Ben-
ghazi, noted on 4.785 closing 1601 in English; bad CWQRM.
gles. noted on 47 g g Q ~tv antennas, look to

Mexico-—XEBT, 9.625, noted using English around 1835, '
and again at 2235 asking for reception reports; latter was
on Sat. (Bellington, N. Y.) XESC, 15.205A, noted 1800-
1900 in Spanish. (Kahan. Calif.}

(Continued on page 142)
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Heathkit

IMPEDANCE
BRIDGE KIT

MODEL 18-3

SHIPPFING WT.

15

instrument design so typically character-
istic ot Heathkit operation in producing high quality instrument kits
at the lowest posible price. A new, improved model Impedance
Bridge kit teaturing modern eabinet styling, with slinted plm.l for
Lnn\uurnu, of operation and interpretation of scales at a S10.00
price reduction over the preceding model. Buile-in .hl]ust.ﬂ\h. phase
shite oscillitor and amplitier with all tubes of the battery operated
wpe completely climinates warm-up time. The instrument s en-
tircly AC line operated. No bothersome  battery  replacements.
The leathkie 18-2 Impedance Bridge Kit actually  represenes
fnur instruments in one compact unit. The Wheatstone Bridge tor
resistance measurements, the Capacity Comparison Bridge for capa-
city measurements, Maxwell Bridge tor low Q. and Hay Bridge for
high Q inductance measurements. Read Q, D DQ all on one dial
thereby  climinating  possible contusion due 10 the incorrect dial
reference or adjustment. Only one see of instrument terminals nec-

Feathbit
AUDIO WATTMETER -

. KIT :
MODEL AW-1
(52930
®
SHIPPING WT.
6 LBS.

Another new. outstanding

rkd
e . .
] Ui AR A new Heathkic design for the au-
| ) dio engineer, serious hi {i enchu-
siast, rcconhm. studio, or broa-

cast station; cthe Heathkic Audio
Wattmeter Kit, This  specialized
instrument  instantly indiL'llLa the
outpur level of the cquipment
under test without quumng the
use of external load resistors. All
readings are raken direcely from
the callhr-md scales of a 41"
“ 200 microampere Simpson  meter.
The Heathkic Audio Wattmeter
features five full scale power meas-
urement ranges from 5 milliwates up 0 50 wans with db ranges of
—15 db to +8 db. The instrument has a power  measurement
rating of 25 wates continuous and 50 watts maximum for inters
mittent operation. Non-inductive resistance load impedances of 4,
8. 16, and 600 ohms are provided through a panel impedance
selector switch, Frequency effece is negligible from 10 cycles to 250
ke, A conventional VTVM circuit udilizes 2 12AU7 twin triode tube,
The meter bridge circuit uses four germanium diodes for good lne-
arity.

With the Heathkit AW-1 desired information can be obtained
instantly and conveniently without bothering with the irksome setups
and calculations usually required. Useful tor power curve measure:
ments, frequency  response checks, monitoring indicator, cte. Con-
veniene calibration dircedy from 110 vole AC line source. This new
instrument will help to supply the answers to your audio operating
or power output problems.

N

HEATH COMPANY

DPeatures

® Simpson 100-0-100 microompere
meter.
Completely AC operated,
Built-in phase shift generator and
amplifier.

® Battery type tubes, no warm-up
required.

® Newly designed two section CRL
dial.

® Single knob D, Q, and DQ functions.

® Special impedance matching trans-
former.

® New modern cabinet styling.

LBS. ® 1:% precision resistors and silver

mica condensers,

essary for any messurement function. Pancl provisions provided for
external gencrator use.

A newly desizned two section CRL dial provides ten separare
“units” switch settines with an accuracy of 5%, Fractions of units
are read onoa continuously variable calibrated wire-wound control,
A special minimum capaaaty, shiclded, balanced impedance match-
in transformer beeween the gencrator and the bridge. The correct
impcedance match s awtomatically switch sclected to provide con-
stant load operation ot the generator circuit. The instrument uses
Laré precision resistors and condensers in all meisurement circuits.

The new Heachkit 13-2 provides outstanding design features not
found in any other kit instrument. The single low price includes the
power supply, gencrator, and amplilicr stages. No need to purchase
separate instrument aceessorics in order to obtain the type of oper-

ation desired.
Heathkit

LABORATORY

GENERATOR KIT

SHIP. WT.
16 LBS. r

Another  welcome

new  addition  to

the popular line of Heathkic
instuments, the THeachkio Lab-
oratory  Generator, Specitically
designed for flexibiliey of operation, accuracy and versacility
beyond the performance level provided by the conventional
service type gencruor. Frequency coverage of the Colpites
oscillator is 150ke to 30me in five convenicat ranges with
provisions for internal or excernal modulation up o 5058,
and .1 volt RF outpue throughout the frequency range. Panel
mounted 200 microampere Simpson meter for RE “'set eefer-
ence level” to provide relative indication of RF output. In-
dividually shiclded oscillacor and shiclded variable and seep
attenuator provide flexible control of RF output,

The circuit features a 6AF4 high frequency oscilluwor, a
GAVS amplifier with grid modulation, 12AU7 400 cyele
oscillator and modulator, OB2 voltage regulator tube, and
a sclenium rectifier for the transformer operated power supply.
The smart professional instrument appearance and over-all
flexibility of operation will prove a decided assct to any in-
dustrial or educational laboratory, The Heathkit Laboratory
Generator sets a new level of operation, far superior 1o any
instrument in this price dlassitication.

Benton Harbor 15, Mich.

RADIO & TELEVISION NEWS
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NEW 5"

CHECK THESE 7661«564‘664.

New 5UP1 CR tube
Re-trace blanking

Voltage regulation

Extended bond width

Good square wave response

%
L
I
I
” Peak-to-peak calibrating provisions
174
L Astigmatism control

i/

New heavy duty shielded power
transformer

Announcing the latest addition ro 1 brilliane series of Heathkie Oscillo-
scopes. the new Model ©-9. This outstanding instrument incorporates all
of the features developed and proven in the production of well over
50.000 kits. in addition to a host of many ncw design fcatures for truly
outstanding performance. This new scope features a brand new {no sur-
plus) commercially available 5UPI1 cathode ray tube for tine focusing,
high intensity, and freedom from halation. The 53” CR tube is the stand-
ard size for design and industrial laboratories. development engineers,
and service men; the only size CR tube offering a wide range ot types.
colors. phosphors, and persistance. The answer to good oscilloscope per-
formance lics in improved basic design and operating characreristics, and
not in the use of larger CR tubes.

VERTICAL AMPLITIER — New extended band width vertical amplificr
with sensitivity of .025 volts per inch, down 3 db at 2 mc¢, down only 514
db at 3 mc. Three step vertical input attenuator, quality ceramic variable
capacitors for proper input compensation, provisions for calibrated 1 volt
peak-to-peak reference with calibrated screen for the direct reading of
TV pulses.

ealhbit LOW CAPACITY

PROBE KIT

*~  Oscilloscope investigation of high frequency,
high impedance, or broad bandwidih cirquits

Heathkit

OSCILLOSCOPE
KIT

MODEL 0-9

s5©Q>5°

SHIPPING
WT. 28 LBS.

HORIZONTAL AMPLI-
FIER — Necw input se-
lector switch provides choice of hori.

zontal input, GO cycle sweep input. line sync. internal svnc and external
sync. Terminal board for casy access to CR detlection plates and Z axis
input. New blanking ampliher for complete retrace blanking and new
phasing control.

POWER SUPPLY — New High voltage power supply and filtericg cir-
cuit for really fine hairtine focusing, New heavy duty power transtormer
with adequate operating reserve. Voltage regulated supply for both verti-
cal and horizontal amplifiers for absolutely rock steady traces and com-
plete freedom from bounce and jitter due to line variations.

The acid test of any oscitloscope operation is the ability to reproduce
high frequency square waves and the new Heathkit O-9 will faithfully
reproduce square waves up to 500 k¢, This is the ideal all-round, general
purpose oscilloscope for educational and industrial use, radio and TV serv-
iwcing and any other type of work requiring the instantaneous reproducnion
and observation of actual wave forms and other clecurical phenomena.

Featlibeit
SCOPE DEMODULATOR

PROBE KIT

——— encountered in wlevision work requires the Lo ) .
i eabe v v 1 o In aprliations such a5 cioube shoocn o
NO. 342 BRI I‘:':‘mﬁ:{;‘: R ol {"(‘i"' “,r‘_'c‘l; 1?)(?::{117.1(102 frequency ranges encauntered require demod-
gL nganacity r? CRLEILES NO. 337-8 ulation of signals buefore oscilloscope presen-
5350 SHIP. WT. 1| vnr:,lblc[ SARICHONRS pro‘:éic e mt\:i‘?ﬂf) tition, The newlyaryled Heathkic Demodula-
degree of inscrument 1mpedance matching. g ; o e ¢ ]
oTe RS T T W p el sl SFRA It syl g ol
minum housing and polysiyrenc probe ends. s value as an oscilloscope service accessory. De-
SHIP. WT, 1 LB. tiled assembly shect provided, including in-

Heallhkil
VOLTAGE CALIBRATOR KIT

The Heathkit Voliage Calibra-
wor provides a convenient meth-
od of making peak-to-peak volr
age measurements with an os-
cilloscope by cstablishing a re-
lationship on a comparison ba-
it sis between the amplitude of an
unknown wave shape and the
known output of the volrage
calibrater. Peak-to-peak voliage
values are read direaly on the
calibrated pancl scales. To off-
st line volage supply irregu-
larities, the instrument feature
a voltage regulator tube.

With the Heachkic Volage Calis
brater, it is possible to mcasure alt
types of complex wave forms within
a volaage range of .01 to 100 vols

MODEL VC-2

structions for probe operacion,

Heathtct
ELECTRONIC SWITCH

KIT

The basic function of the Heathkit 8.2
Electronic Switch Kit is t0 permic simul-
tancous oscilloscope observation of two
separate traces which can be either sepa.
rated or superimposed for individual
study. A npical example would be ob-
servation of a signal as it appears at both
the input and output stages ot an ampli-
ficr. It will also serve as a square wave
gencrator over the range of switching fre-
quencics » often  providing the necessary
wave form response information withiout
incurring the expense of an additional
instrument.

Continuously variable switching rates
in three ranges from less than L0 cps 1o

o i 3 over 2.000 cps. Individual controls for MODEL §-2
so p(‘Au. to pt..k.l <\ w‘.‘l‘cm'h-‘t b(lgnn’l.' cach input channel and a positioning con-
$II position on the panel switch by-passes trol. The five wbe rransformer operated
e the calibeator complecely _ﬂ“d the sig- circuit utilizes two 6S]7. two GSN7. and $ 2 3 5 o
nal is applicd to the oscillescope in- one 6X35 tubes. Buy this kit and enjoy °
SHIPPING WT. put thereby climinating the necessity increascd  versatility of operation from
4 L8s. fur teansferring tese leads, your oscillescope. SHIP. WT. 11 LBS.
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The beauriful Heathkit Model
V-6 VTVA, the world's largest
selling kit instrument, now
offers many ourstanding new fearures in addition to rctaining all of
the refinements developed and proven in the production of over
100,000 VTVAM's. This is the basi¢c measuring instrument for every
branch of electronics. Easily meets all requirements for accuracy.
stability, sensitivity, convenicnce of ranges. meter readability. and
modern styling. It will accurately measure DC voltages. AC voltages,
offers tremendous ohmmeter range coverage, and a complete db
scale for a total of 35 meter ranges.

New 14 vole full scale low range provides well over 214” of
scale length per vole. Upper DC scale limit 1,500 volis. DC ranges
0-1.5, 5, 15, 50, 150, 500. 1.500 volts full scaic. AC runges 0-1.5,
5, 19, 50, 150, 500, 1.500 (1,000 volis maximum). Seven ohm-

Heallkct 30,000 VOLT DC
PROBE KIT

For TV service work or any similar application
wht-r]: the measurement of high DC voluage is
required, the Heathkit Model 336 High Volage
Probe Kit will prove invaluable. A precision

multiplier resistor mounted inside the rwo-color No. 336
sleck, plasiic probe body provides a multipli-

cation factor of 100 on the DC ranges so
of the Heathkit 11 megohm VTVAL $4
The cuurclkit i?clqdes prgcision resis- *
tor, rwo-color plastic probe, tip con-

nector spring, rest lead, phom{: plug SHIP. WI.
pancl connccior, and completc assembly 2 LBS.

instructions.

Healhkc? PEAK-TO-PEAK
PROBE KIT

Now read peak-to-pcak voltages on the DC
scales of the Heathkit 11 megohm VTVAM,
Readings can be directly made from the VIVM
scale wirhout involved calculations. Mcasure-
ments aver the frequency range of 5 k¢ 10 5

\ mc. Use this probe to cxtend the uscfulness
of vour VIVM in radio and TV service work.
The Peak-to-Peak Probe Kit features the new
polished aluminum housing with rwo-color

® pollysr‘y'rem.- probe ends. Derarled assembly sheet

SHIP. WT. 2 LBS. including instructions for probe operation.

No. 338-8

Healhldt wF
PROBE KIT

The Heathkit RF Probe used in conjunction with
any 11 megohm VTVM will permit RF meas-
urements up 10 250 mc, = 10%. A useful, con-
venient accessory for chose occasions when RF
measurements are desired. The RF probe body
is housed in the new, smartly-styled polished
aluminum probe body featuring two-color poly-
styrene probe ends and a low capacity flexible
shiclded test lead. The kit is complete wich all
necessary material and a derailed assembly sheet
as well as instiructions for probe operation.

;’

No. 309-B

Heathkit

VACUUM TUBE

VOLTMETER

KIT

MODEL V-6

$2459

SHIPPING WT. 6 LBS.

$350

SHIP. WT. 2 LBS.

Peatures

\

New 1%z volt full scale low range

N

1,500 volt upper limit DC range

\

Increased accuracy through 50%

greater scole coverage

High impedance 11 megohm input
Center scale zero adjust

Polarity reversal switch

1% precision resistors

A N W

Clearly marked db scales

meter ranges from .1 ohm to 1,000 megohms. For added conven-
ience a DC polarity reversing switch and a center scale zero adjust-
ment for FM alignment.

The smartdly styled, compact, sturdy, formed aluminum cabinet
is finished in an attractive gray crackle exterior. The beauriful two-
color. durahle, infra-red. baked cnamel panel further adds to the
over-all professional appearance.

Top quality components used throughout. 1% precision resistors
— silver coniact range and selector swirches — sclenium rectifier —
transformer operated power supply. Individual calibration on both
AC and DC for maximum accuracy. DB scale printed in red for easy
identification, all other scales a sharp. crisp black for easy reading.
A variety of accessory probes shown on this page sull add further
to over-all instrument usefulness.

ﬁed«féééf AC VACUUM TUBE
VOLTMETER KIT

MODEL AV-2

$2959

SHIPPING WT.
5 LBS.

“The new Heathkie AC VTVM
that makes possible those scnsi-
tive AC measurements required
by laboratories, audio enthusi-
asts, and experimenters. Especi-
ally useful for hum investiga-
tion, sensitive null decection,
phono pick-up output measure-
ments, making frequency response runs, gain measurements,
ripple voltage checks, etc. Low level measurements are easy
to make because of the complere voluage coverage of the
instrument and the one knob operadon.

The large 200 microampere Simpson meter has clearly
marked and easy ro read meter scales. Ten voltage ranges
covering from .01 rms full scale to 300 volts rms full scale,
with frequency response = 1 db from 20 ¢ycles to 50,000
cycles. Instrument input impedance 1 megohm, ten db ranges
from —52 db to +52 db. For stability and good lincarity
characteristics the meter bridge circuit features 4 germanium
diodes. Areractive instrument styling, a companion piece for
the popular Heathkit VIVM and the new AW-1 Audio
Wattmeter.

HEATH COMPANY - Benton Harhbhor 15, Mich.
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NEW THealibct

ULTIMETE
KIT

CHECK THESE 764&(/564

1 20,000 ochms per volt DC sensitivity,
5,000 ochms per volt on AC

Polarity reversal switch
1% precision multiplier resistors

50 microampere 412" Simpson meter

NY AV

Meter ranges for service

convenience
New resistor ring-switch assembly

Total of 35 meter ranges

AR WA

New Modern cabinet styling

The most important Heathkit announcement of the year, the
new 20,000 ohms per volt Heachkic Multimerer, Model MM-1.
The universal service measuring instrument, accurate, SCOSiIve,
portable, and completely independent of AC line supply. Par-
ticularly designed for service use incorporating many desirable
features for the convenience of the service man. TFull 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on AC —polarity reversal switch, no borthersome
transferring of test leads — 1% precision muldiplier resistors
— large 414" recessed non-glare 30 microampre Simpson me-
ter — conveniently slanted control panel — recessed safety type
banana jacks —standard universally available barceeries —
rugged practical sized cabinct with plastic carrying handle, and
a total of 35 calibrated meter ranges.
RANGES

Voltage ranges selected entirely for service convenience. For
example 113 volt full scale low range for measuring portable
radio filament voltages, bias voltages, etc., 150 volt full scale
range for AC-DC service work, 500 volt full scale range for
conventional transformer operated power supply systems. Com-
plete voltage ranges AC and DC, 0-1.5—5—50—150—500—
1,500—35,000 voles. DC current ranges, 0-150 microamperes—
15 milliamperes—156 milliamperes—500 milliamperes—15
amperes. Resistance measurements from .2 ohms to 20 meg-

Heathbit
BATTERY TESTER KIT

The Heathkit Bawery Tester measures all
types of dry batteries between 12 volts
and 150 volts under actual load condi-
tions. Readings are made directly on a
three color Good-Weak-Replace scale.
Operation is extremely simple and merely
requires that the tese leads be connected
to the battery under test. Only onc conerol
to adjust in addition to a pancl
switch for “A"” or "B battery
types. The Heachkie Bawery Tese-
cr features compacr assembly, ac-
curate meter movement, and a
three deck wire-wound control,
all mounted in a portable rugged
plastic cabince. Checks portable
radio batceries, hearing aid bar-
teties, lantern bateeries, cte.

=

MODEL BT-1

$859

HIP. WT.
2 LBS.

HEATH COMPANY - Benton

MODEL M-1

s1450

SHIPPING WT.

MODEL MM-1

$265°°

SHJPPING WT. & LBS.

ohms x 1 x 1,000 x 10,000. -

DB coverage from —10 db
to 465 db.
CONSTRUCTION

Entirely new design permits assembly, mounting and wiring
of precision resistors on a ring-switch asserably unit. The major
portion of instrument wiring is completed betore mounting the
ring-switch assembly to the panel. No calibration procedure is
required, all precision resistors readily accessible in event of
replacement.

CABINET

Strikingly modern cabinet styling featuring two piece con-
struction, durable black Bakelite cabinet, with easy to read
panel designations, Cabinet size 512" wide x 4" deep » 714"
high. Good cabinet physical stability when operated in vertical
position.

The Heathkic MM-1 represents a terrific instrument value
for a high quality 20,000 ohms per volt unit using all 1%
deposited carbon type precision resistors. Here is quality, per-
formance, functional design, and attractive appearance, all com-
bined in one low priced package.

Heathkit
HANDITESTER KIT

The Heathkic Model M-1 Handitester readily
fulfills major requirements for a compact, port-
able vole ohm milliammeter. Despite its com-
pact size. the Handitester is packed with every
desirable feature required in an instrumene of
this type. AC or DC voltage ranges full scale,
0-10—30—300—1.000—5.000 volets. Two
ohmmeter ranges. 0-3.000 and 0-300,000. Two
DC currene measurcment ranges, 0-10 milli-
amperes and 0-100 milliamperes. The instru-
ment uses a Simpson 400 microampere meter
movement, which is shunted with resisrors to
provide a uniform 1 milliampere load on both
AC and DC ranges. Special type, easily access-
ible. bateery mounting brackec — 1§56 deposited
carbon type precision resistors — hearing aid
type ohms adjust control. The Handiteseer is
casily assembled from complete instructioas and
pictorial diagrams. Necessary test leads are in-

3 LBS. cluded in the price of this popular kit

Harbor 15, Mich.
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New earikiz 12 Volt

BATTERY

CHECK THESE 7%{2{/:64

+ Either 6 or 12 volt operation

LIMINATOR KIT [t

MODEL BE-4 >

31 P

¥ Constant ammeter and voltmeter
monitoring

Automatic overload relay — self-
resetting

+ Two 10,000 mf condensers

New 18 disc split type heavy duty
rectifier unit

SHIPPING WT.
18 LBS. ¥ Fuse protection

Here is the new Heathkic Battery Eliminator necessary for
modern, up-to-dare operation of your service shop. The Heath-
kit Model BE-4 turnishes either 6 volts or 12 volts output
which can be sclected at the flick of a panel switch. Use the
BE-4 to service the new 12 volt car radios in addition w0 the
conventional 6 volt radios.

This new Bartery Eliminator provides two continuously
variable output ranges, 0-8 volis DC at 10 amiperes continuously,
or 15 amperes maximum intermittent; 0-16 volis DC ac 3
amperes continuously or 7.5 amperes maximum intermittent.
The output voltage is clean and well filtered as the circuit uses
two 10,000 mt condensers. The continuously variable voltage
outpurt feature is a definite aid in determining the starting point
of vibrators, the voltage operating range of oscillator circuits,
erc. Panel mounted mciers conseantly monitor voltage and cur-

-
L X "

service use of the Heathkit Vibrator
Tester will save you many hours of
work. This tester will instantly tell
you the condition of the vibrator
being checked. Checks vibrators for
self recuifier types of vibrators., Five different
sockcls for checking hundreds of vibrator
VLS.
“"The Heathkic Vibraror Tester operates
from any bauery climinator capable of de-

proper starting and the casy to read
livering continuously variable voltage from

Your repair time is valuable. and : X .
‘v . ] o -
R 4 . @
@ 2
merer indicates quality of outpur on 5 ‘
a large Bad-?-Good scale. The Heath- -
kit VT-1 checks both interrupter and L
MODEL VT-1
4 0o 6 volis DC at 4 amperes, The new
Heathkit Model BE-4 Battery  Eliminator
would be an ideal source of supply.

$1450

SHIPPING wT.
6 LBS.

Heathbit

BINDING POST

rent output and will quickly indicate the presence of a2 major
circuit faule in the equipment under test. The pnwer trans-
former primary winding is fuse protected and for additional
safety an automatic relay of the self-reserting type is incorpo-
rated in the DC output circuit. The heavy duty rectifier is a
split type 18 plate magnesium copper sulfide unit used either
as a tull wave rectifier or voltage doubler according 1o the
position of the panel range switch.

Here is the ideal battery climinator for all of your service
problems and as an additional feature, it can also be used as a
battery chafger. Another new application for the Heathkie
Battery Eliminator is a variable source of DC filament supply
in audio development and rescarch. More than adequate vari-
able voltage and current range for normal applications.

NEW earikit VARIABLE VOLTAGE
ISOLATION P
TRANSFORMER KIT

The new Heathkie Isolation Trans-
former Kit provides line isolation for
AC-DC radios {(not an auto trans-
former). thereby climinating  shock
hazard, hum problems, alignment dif-
ficultics, e¢tc. The output voltage is

variable from 90 to 130 volts AC | -

and is constantly monitored by a ] l i
panel mounted AC volt meter. Use l o
it to increase AC supply voluage in o= ,«';E_;-;-

order to induce breakdown of faulty i
components in_ circuits thereby saving ’
service time, Use it also to simulate vary- .
ing line voltage conditions and to dJe-
wrmine the line voltage level ar which
oscillator circuits cease funcrioning. par-
ticularly in three-way poruable radios.
Raced at 100 wates continuous oOperation
and up to 200 warts maximum intermit-
tene operation. A uscful radio and TV
service tool.

MODEL IT-1

$165°

SHIP. WT. 9 LBS.

Healhtit

TECHNICAL
o APPLICAVION

Binding post kit now available so that APPLICATION BULLETINS
standardization of all instrument con-
nectors is possible. This new, five-way
binding post will accommodate an alliga-
tor clip. banana plug. test lead pin, spade
lug. or hook-up wire. Sold in units of
20 binding post asscmblics. Each assem-
bly includes binding post. flat and shoul.
der fiber washers, solder lug. and nut.
120 pieces in all. Kic 362, $4.00.

ULLEVING

An exclusive Hearchkit service. Tech-
nical application bulletins prcpareq
by recogniztd instrument authori
ties outlining various combinations
of instrument applications.  Avail-
able now with 40 four-page illus-
trated  bulletins and  an_ auractive
flexible loose-leaf binder. Only $2.00.
(No c.0.d. on this item. pleasc.)

pmrn saoen o
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INCREDUCTOR controllable inductor
sweep

GENERATOR

KIT

TV and IF sweep deviation 12-30 mc

4mec- 220 mc continuous frequency
toverage

AN ¥

MODEL T1§-3

54,459
]
SHIPPING WEIGHT
18 POUNDS

Oscillator operation entirely on fun-
damentals

A

Qutput in excess of 100,000 micro-
volts

Automatic amplitude circuit

Voltage regulation

NN

Simplified operation

lator coil is electrically varied with an AC contrel current, and
the inductance variation is achicved by a change in the magnetic
state of the core on which the oscillator coils are wound. This
system provides a sweep deviation of not less than 12 mc on all
TV frequencies, and up to a maximum of 30 mec on TV IF fre-
quencies, The high RF output level throughout the instrument
frequency range overcomes the most common compliint of the
older type sweep generators. A new. auromatic amplitude control
circuit maintains the output level fiat 0 = 2 db throughour the
instrument range. Por convenience of operation a low impedance
S0 ohm output is used.

Qperazion of the instrument has been simplified through the
reduction of paael controls and separate panel twerminals provide
for external synchronization if desired. The circuit uses 1 voltage
regulator rube to maintain stable instrument operation. A built-in
variable oscillator marker further adds to tlexibility of instrument
operation. Provisions are also made for the use of an exrernal
marker. such as your service type signal gencrator, if desired. Use

Proudly announcing an entircly new, advanced model TV and FM
Sweep Generator. the Heathkit Model TS-3. This new design pro-
vides features and combinations of functions not found in any
ather service type instrument. Every design consideration has been
given to the requitements of the TV service man to provide a
flexible, variable sweep source with more than adequate RT out-
put and complete frequency coverage throughout the TV and FM
spectrum.

The frequency range of the TS-3 is from 4 me to 220 mc in four
switch sclected ranges. All frequency ranges are overlapping for
complete coverage. A particularly important feature of che instru-
ment is that the oscillator operates entirely on fundamentals. there-
by providing complete freedom from spurious oscillation and
parasitics normally cncountered in beat frequency type oscillators,
This circuity assures a much higher total RE output level and
simplities attenuation  problems.

The new TS-3 features an entirely new principle of sweep oper-

ation. Sweep action is entirely electronic with no moving parts or
clectro-mechanical devices so commonly used. The heart of the
sweep system is a newlysdeveloped INCREDUCTOR conrrollable
inductor. With this system, the value of inductance of cach oscil-

NEW THeathbct
SIGNAL GENERATOR KIT

MODEL 5G-8
S ggs0

$ SHIPPING WEIGHT
Fy 2 8 POUNDS
Announcing the new

: @ . q
Q s Heathkic Model S$G-8
gﬁ scrvice type Signal Generator. in-
3 corporating many design features
not usually found in an instru-
ment in this price range. The RE
output is from 160 ke 1o 100 mc in five ranges, all on funada-
mentals. with useful harmonics up to 200 me. The RE out-
put level is in excess of 100,000 microvolts throughout the
trequency range.

The oscillator circuit consists of 2 12AT7 twin triode tube.
One half is used as a Colpius oscillaror. and the other halt
as a cathode follower outpur which acts as a buffer beoween
the oscillator and external load. This circuity eliminates
oscillator trequency shife usually caused by external circuit
loading.

All coils are factory wound and adjusted. thereby com-
pletely eliminating the need for calibration and the use
of additional calibrating equipmient. The stable low
impedance outpue teatures a step and variable attenuator
for complete control of RIF level. A 6C4 rtriode acts as a
400 cycle sine wave oscillacor and a panel switching sys-
tem permits a choice of cither external or internal modu-
lation.

The transformer operated circuic is casy to assemble.
requires no calibration. and meets every scervice require-
ment for an adjustable level variable frequency signal
source, either modulated or un-medulated.

the Heathkit TS-3 for rapid. accurate TV alignment work. and
ler it help you solve these time consuming. irksome problems so

frequently encountered.

NEW THealhtct
BAR GENERATOR KIT

. MODEL BG-1
s s145°

SHIPPING WEIGHT
6 POUNDS

The Heathkit BG-1 Bat Gener-

ator represencs anocher welcorne

addition to the fast growing

line of popular Heuathkits. The
station transmicted test pattern is rapidly disappearing. and the bar
generator is the logical answer to the TV scrvice man's problem
in obtaining quick, accurate adjustment information without waiting
for test patterns.

The Heachkie BG-1 produces a serics of horizonml or vertical
bars on a TV screen. Sinee these bars are equally spaced, they will
quickly indicate picture lincarity of the receiver under test. Panci
switch provides “stand-by position” — “horizontal position” -—
“vertical position.” The oscillator unit utilizes a 12AT7 wwin triode
for the RF oscillator and video carrier frequencies. A neon relax-
ation oscillator provides low trequency for vertical linearity tests.
The instrument will not only produce bar patterns but will also
provide an indication ot horizontal and vertical sync circuit stability,
as well as overall picture size.

Instrument operation is extremely simple, and merely requires
connection to the TV recciver antenna terminal. The unit is trans.
former operated for safety when used in conjunction with universal
or transformerless type TV circuics,
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NEW THeathkit

TUBE CHECKER
KIT

MODEL TC-2

$2959

wr. 12 LBS.

SHIP

The new Model TC-2 Heathkic Tube

Checker features many circuit improve-

ments, simplificd wiring, new roll chart

drive and illumination of roll chart, The
instrument is primarily designed for the convenience of the radio and TV
service man and will check the operating quality of tubes commonly encount-
ered in this type of work. Test set-up procedure is simplified, rapid, and flex-
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loceal, 7 and
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon
short indicator. individual three-position lever switch for each tube element,
spring return test switch, 14 filament voltage ranges, and line s¢t control to
compensate for supply voltage vanations, all represent important design fea-
tures of the TC-2. Results of tube tests are read directly from a large 443"
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information
that your customer can readily understand, Checks emission, shorted elements,
open elements, and continuity.

The use of closer tolerance resistors in critical CirCuits assures correct test
information and eliminates the possibility of inaccurate test interpretarion.
Improvement has been made in the mechanical roll chare drive system, com-
pletely eliminating diagonal running, erratic operation, and backlash. The
thumb wheel gear driven action is smooth, positive, and free running. As an
additional feature, the roll chart is illuminated for easier reading, particularly
when the tube checker is used on radio or TV home service calls.

Wiring procedure has been simplified through the extended use of mulri-
cable, color coded wires, providing a harness type installation between tube
sockets and lever switches. This procedure insures standard assembly and im-
parts that “factory built” appearance to instrument construction. Complerely
detailed information is furnished in the new step-by-step construction manual,
regarding the set-up procedure for testing of new or unlisted be types. No
delay necessary for relcase of factory dJdata.

The new Heathkit Tube Checker will prove its value in building service
prestige through usefulness — simplified operation — attractive professional
appearance. Don't overlook the fact that the kit price represents a savings of
$40.00 to §50.00 over the pricc of a comparable commercially built instru-
ment. At this low price. no scrvice man neced be without the advantages
offered by the Heathkit Tube Checker.

Heathkce POWER SUPPLY KIT

=T
pe -

wide load variations. A 415" Simpson
plastic enclosed panel mounted meter pro-

o N
MODEL PS-2
$3 350

SHIPPING WT,
17 LBS.

@ )

vides accurate meter output information
of voltage or current. All panel terminals
completely isolated from the cabinet. Sep-
arate 6.3 volt AC supply at 4 amperes for
filament requirements. Ripple component
exceptionally low, stand-by switch pro-
vided to eliminate warm-up time of the
five tube circuit.

CHECK THESE
NEW Fealures

Simplified harness wiring

Y\

Improved, smooth, anti-backlash roll
chart action

Optional roll chart illumination
Individual element switches
Portable or counter style cabinet
Spare blank socket

Contact type pilot light test socket
Simplified test set-up procedure
Line adjust control

4"

A W W O U W N W Y

three.color meter

e

HEATHKIT
PORTABLE

TUBE CHECKER
KIT

MODEL TC-2P

34 °
SHIP. WT. 14 LBS.
The portable model is sup-
plied with a strikingly at- o
tractive two-tone cabinet fiaished in rnich maroon, proxy-
lin impregnated, fabric coveriag with a contrasting
gray on the inside cover. Detachable cover, brass-plated
hardware, sturdy plastic handle help to impart a truly
professional appearance to the instrument.

PORTABLE TUBE CHECKER CABINET as described
above will fit all earlier Heathkit TC-1 Tube Chuckers
Shipping weight 7 lbs. Cabiaet only. 91-8, $7.50.

Tealttkkit TV PICTURE TUBE

TEST ADAPTER

The Heathkit TV Picture Tube

Test Adapter used with the Heath-

kit Tube Checker will quickly ﬁh%cl;

for emission, shents, vic,, an e-

N?‘ 25 s so termine picture tube quality. Con-
Ship. Wt. e sists of standard 12 pin TV tube
1Lb. feet of cable. ocual
and data sheer.

socket, four
socker connector,

LABORATORY AND
SERVICE SHOP

R The Heathkit Laboratory Power Supply
- - fcatures condinuously variable. regulaced B B O O K LE T S
voltage output with good stability under e “Planning Your Service Business'' by John

T. Frye. and “Establishing the Industrial
Electronics Laboratory™ by Louis B. Garner,
Jr., are booklets available to Heath-
kit customers at no charge. These
booklets. written by nationally fecog-
nized authorities, owline the various
requirements and considefations for
establishing your own service busi-
ness or for sewting up an industrial
clectronics laboratory. Full attention
is given to various details tha are
frequently overlooked when projects
of this nature are undertaken. Just
write in to the Hcath Company re-
questing your free copy. of attach a
memo (o your next order.

HEATH COMPANY - Benton Harbor 15, Mich.
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Fealtbhil ViSUAL-AURAL

Visual and aural signal tracing
Two channel input

High RF sensitivity

Unique noise locater circuit
Calibrated wattmeter
Substitution test speaker

Utility amplifier

A U W U W W N N

RF, audio probes and test leads included

MODEL T-3

sD3°°

SHIPPING WEIGHT

10 POUNDS

An entirely new type of signal tracer incorporating @ combina-
tion of features not found in any other instrument. Designed ex-
pressly for the radio and TV service man. particularly for the
servicing of AM. FM, and TV circuits. Here in a five tube. trans-
former operated instrument are all of the useful functions so
necessary for speedy, accurate isolation of service difhculey.

This new signal tracer features a special high gain RF input
channel, used in conjunction with a newly-designed wide frequency
range demodulator probe. High RF sensitivity permics signal
tracing at the receiver antenna input. A separate low gain channel
and probe available for audio circuit exploration. Both input chan-
nels are constantly monitored by an electron ray beam indicator,
so that visual as well as aural signal indications may be observed.
The instrument can also be used for comparative estimation of
gain per stage.

A decidedly unusual feature is a noise localizer circujt in con-
junction with the audio probe. With this system, a DC potential
is applied to a suspected circuit component and the action of the

Heathkit
DECADE RESISTANCE KIT

MODEL DR-1 The Decade Resistance Kit provides

individual switch selection of re-

s‘ 950 sistance values using twenty [Gp

) e resistors providing a1 choice of 1

SHIP. wT. © 99.999 ohms in 1 ohm steps.

: - Ceramic wafer switches, silver-

4 LBS. plated contacts, smooth, positive de-

tent action, baked enamel panel, and handsome,
polished birch cabinet.

Heathtct
DECADE CONDENSER KIT

The Heathkit Decade Condenser Kie MODEL DC-1
features silver mica, precision con-

densers with a rated accuracy of = 51650
[ )

/M
/-

/

19%. Capacity values arc arranged in
three decades from 100 mmf 10 .111
mf in steps of 100 mmf. Ceramic SHIP WT
wafer switches with silver-plated con- 4 LBS.
tacts and smooth detent action. Use-

ful in laboratory work, for eircuit development.

voltage in the component can be scen

as well as heard. lnvaluable for ferrcting out noisy or intermiteent
condensers, noisy resistors. controls, coils. IF and power transform-
ers. ctc. A built-in calibrated watemeter circuic is very useful for a
quick preliminary check of the total wattage consumption of the
equipment under test. Separate panel terminals provide external
use of the speaker or output transformer for substitution purposcs.
Saves valuable service time by eliminating the necessity for speaker
removal on every service job. The terminals also permit the utili-
zation of other shop ecquipment, such as your oscilloscope or
VTVM. The T-3 Signal Tracer can be used as a high gain
amplifier for checking tuners, record changers, microphones, phono
cryseals, etc.

Don't overlook the interesting service possibilities provided
through the use of this new instrument and let it work for you
by saving time and moncy. The kit is supplied complete with all
tubes, circuit components, demodulator probe, audio probe, and
additional rest leads.

Heathkil
CONDENSER CHECKER KIT
N e & 5195

. T 8 POUNDS

SHIPPING WT.

Use the Heathkit C-3 Con-
denser Checker to quickly
and accurately measure
those unknown condenser
and resistor values. All readings are taken direct-
ly from the calibrated panel scales without re-
quiring any involved calcutation. Capacity meas-

Fealthtil RESISTANCE
SUBSTITUTION BOX KIT

The Heachkic Resistance Sub-

4 MODEL RS-1 sgjrution Box provides indi-
\ vidual switch selection of any
\ $B50 onc of 36 RTMA 1 wau
\ ] 10¢, standard value resistors,

b\ SHIP. WT ranging from 15 ohms to

\\ . * 10 meghoms. Many applica-

. 2 18s. tions in circait development
work, and also in radio and

TV service work. Ideal for experi-

mentally determining resistance values

and for quickly alrering cirCuit oper-

ating characteristics. Entire unit

housed in attractive Bakelite cabinet,

featuring the new universal type

Circuit conneciions.

HEATH COMPANY - Benton Harbor 15, Mich.

Heathkit binding posts to simplify

@3

urements in four ranges from 00001 mf o 1,000 mf. Checks paper,
mica, ceramic, and electrolytic condensers. A power faccor control is
available for accurate indication of electrolytic condenser measurements.
A leakage test switch with switch selection of five polarizing voleages,
25 volts to 450 volis DC, will indicate condenser operating quality
under actual load condition. The spring return leakage test switch
automatically discharges the condenser under test and eliminates shock
hazard to the operator.

Resistance mcasurements can be made in the range from 100 ohms
to 5 megohms. Here again all values are read directly on the calibrated
scale. Increased circuit sensitivity coupled with an clectron beam null
indicator increases overall instrument usefulness.

For safety of operation the circuit is entirely transformer operated
and the instrument is housed in the attractive, newly-styled Heathkit
cabinet. featuring rounded corners, and drawn aluminum panel. The
outstanding low kit price for this surprisingly accurate instrument in-
cludes necessary test leads. Good service shop operation requires the
use of this specialized instrument, designed for the express purpose of
determining unknown condenser values and operating characreristics.

January, 1954
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Heatikit AMATEUR

SHIFPING

14 FOUNDS

Here is the latest Heathkie addition to the ham radio field. the
AT-1 Transmitter Kit, incorporating many desirable design fea-
tures at the lowest possible dollar-per-watts price. Panel mounted
crystal socket, stand-by switch, key click filter. AC line filtering,
good shiclding, ctc. VFO or crystal excitation — up 1o 35 waets
inpue, Built-in power supply provides 125 vols ar 100 ma.
This kit features pre-wound coils, single knob band swirching, 52
ohm coaxial outpur. plug in chassis provisions for VIO or modu-
lator and rugged clean construction. Frequency range 80, 40, 20,

NEW THealhkcl
ANTENNA COUPLER KIT

New Heathkit Antenna Coupler, speci-
afly designed for the Heathkit AT-1
Tranumiter, The Antenna Coupler wan
be used with any 52 ohm coaxial in-
put—up tw 75 watts power. Low
pass  fileer with  cut-off  frequency  of
approximately 36 mc — L section
wning aawork — acon wuning  indi-
+d, compact construction — ==
cransmitier type  variable condenser, and MODEL AC-1
high Q woil are all outstanding features,

The AC-1 hay both inductince and capa-

city wning for maximum operating versi-

$I450 SHIP, WT,
tility. Dimensions S1g” wide x «+°§" ° JLLE,

Feathkit
COMMUNICATIONS RECEIVER KIT

MODEL AR-2

$ 2 B5Q SHIP.WI.

® 12 LBS.

Here is the new receiver kit you have
cepeatedly  asked  for, the Heathkit
Communications Receiver, The per-
fece companion picce for the AT-|
Transmitter kit. Many outstandingly desirable
features have been incorporated in the design

of the AR-2; such as. clectrical b.mdsprcml
for logging and wning convenicnce — high gain miniacure tubes — IF
transformers for high sensitivity and  good  signal o noise  ratio —
separane RF gain control with optional automatic volunie control or
manual volume control, in addition to the conventional audio gain
control. Noise limiter — stand-by switch — stable BFO oscillator circuit
— headphone  jack — transtormer  operation, ctc., all contribute to a
high performance standard.

Frequency coverage is continuous from 535 ke w 39 mc in four
ranges. For added convenience. various ham hands have been separately
identified in respece o their relative placement on the slide rule tuning
scale. A chassis_mounted, 515" PM speaker is included with this kit
Tube line up 12BE6G mixer oscillator, 12BA6 1F amplificr, 12AV6 de-
wector AVC audio, 12BAG BFO oscillawor, 12A6 bcam power ourput,

75
SY3GT rectifier. RECEIVER CABINET
Proxylin impregnated, fabric covered, plywood cabinet with aluminum
panel designed expressly for the AR-2 Rceceiver. Part 91-10, shipping
weight 5 Ibs., $4.50.

HEATH COMPANY

“Weathbit
ANTENNA IMPEDANCE METER

CHECK THESE

NEW Peatures

1 Single knob band switching
»” Pre-wound coils

¥ Metered operation

¥ 52 ohm coaxial output

¥ Crystal or VFO excitation
»* Built-in power supply
WEIGHT

¥ Rugged, clean construction

15. 11, and 10 meters, Tube line-up 6AGT oscillator- muluplur,
OLG amplificr-doubler, SUAG rectifier, Physical dimensions 81y
high x 131" wide x 77 deep.

This mnunt..l) low kit price includes all circuic compongnis,
tubes, cabinet, punched chassis, and detailed construction manual.
The ideal kie for the novice just breaking into ham radio. Ic can
be used later on as a stand-by rig or an all band exciter for higher
powered transmieeer.

———

&
Uise the Heathkit  Antenna Tmpedance Meter for LA
measuring amennd impedance for line matching pur- - | e
poses — adjustioent of beam antennas — phone mon- £
itor, e, de will derermine anenna resistance ac ',

7" MODEL AM-1
SHIP, WT, 3LBS

)

resontiee. match  transmission line for minimum
SWR, determine receiver input impedance, and pro-
vide @ rough indication of SWR, Preasion resistors,

germanium  diode, 100 micro-
ampere Simpson merer. Dial s I 4 5 °
calibrated  from  0-500  ohms,

Shiclded aluminumy cabinet,
Jong x 21,7 wide x 31," dncp

X <

IMPROVED Feartiter

GRID DIP
METER KIT

sl 9 5°SH1P wr.

4 LBS.

MODEL GD-18B
The invaluable inscrument
for service men. hams, and
t\p«.rlmtn(u’ﬂ Usctul in TV
scrvice work for alignment
of traps. fileers. |F stages,
peaking compensation nerworks, etc.
Locates spurious oscilladon. prov ldLS
a reladve indication of power in
it for neutralization, locanng para-

transmitter stges,
sitics, correcting TV, measuring C. L. and Q of compo-

use

nents, and dcurmmml.. RFE circuic resonant  frequencies.
With oscillator gnugucxl. useful for finding resonant fre-
quency of tuned dircuits, With the oscillator not encrzized,
the instrument acts as an absorption wave meter. Variable
meter sensitivity control, head phone jack. 500 microampere
Simpson meter. Continuous frequency coverage from 2 mc.
to 250 mc. Pre-wound coil kit and

rack, new dhree prong coil mount-

ing. GAF4 high frequency criode.

Two additional plug-in coils are 2
available and  provide continuous
extension of low frequency cover- &
age down to 335 ke Dial correla-
tion curves included. Shipping
weight 1 1b., kice 341, $3.00,

Benton Harbor 15, Mich.
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CHECK THESE 76@560&64«

L First popular priced Q Meter
* Reads Q directly on calibrated scale

# Oscillator supplies RF frequencies of
150 ke 1o 18 me

1 Calibrate capacitor with range of
40 mmf to 450 mmf with vernier of
& 3 mmf

1 Measures Q of condensers, RF resis-
tance, and distributed capacity of
coils

1* Many opplications in design and de-
velopment work

»# Useful in TV service work for check-
ing deflection yokes, coils, chokes, etc.

Another outstanding example of successtul FHeathkit engineer-
ing effort in producing a Q Meier Kit within the price range
ot TV service men, schools, laboratorics. and experimenters.
This Q Meter meers RF design requirements for rapid, accurace
measurement of capacity. inductance, and Q ar the operating
frequency and all indications of value cun be read direcily on
the meter calibrated scales. Oscillator section supplies RI fre-

KIT

MODEL QM-1

s4450

SHIPPING WT. 14 POUNDS

quencies of 150 ke to 18 mc. Calibrate capacitor with range
of 40 mmf to 450 mmf, with vernicr of += 3 mmf.

Particularly useful in TV service work for checking peaking
coils, wave trups, chokes, deflection coils. width and lincarity
coils, etc. At this low kit price rescarch laboratory facilities
are within the range ot scrvice shops. schools. and experi-
meniers.

Heathtecr INTERMODULATION ANALYZER KIT

The Heathkit IM-1 is an extremely versatile instrument specifically designed
for measuring the degree of inwr-action between two signals in any portion
of an audio chain. It is primarily intended for making tests of audio amplifiers,
but may be used in other applications. such as checking microphones, records.
recording equipment, phonograph pick-ups. and leud-speakers. High and low
wst frequency sousce. intermodulation unit. power supply, and AC vacuum
tube volt meter all in one complete instrument. Per cent intermodulation is
direeely read on the culibrated scales. 306/ . 1097, and 37 full scale. Both -i: 1
and 171 ratios of low w high frequency easily sct up. With this instrument the
performance level of present equipment. or newly developed equipment can
be easily and accurately checked. At this low price. you can now enjoy the

MODEL IM-1

53950

SHIPPING WT.

17 POUNDS benetits of intermodulation analysis for accuraie audio interpretation.
Feathtece AUDIO GENERATOR KIT  z,n244:2 AUDIO OSCILLATOR KIT
A Heathkit Audio Generator with frequen MODEL AG-8 3 !
¢y coveraze from 20 ¢ycles to | me. R . Sine or square wave coverage from 20 to

ponse flar = | db from 20 cvcles 10 400
ke, down 3 db at 600 ke, and down only

db at | me. Calibrated, continuously vari.
able, and step anenuitor output conerols .

provide convenient reference outpur level.
|
’ [ ’l' 9:«'5‘
4 1
Ji

Distortion is less than 9 from 100 ¢ps e L ]
.

through the audible range. The ideal con-
SHIP. WT. 11 LBS.

20000 eycles in three ranges at a control- :
lable output level up to 10 volts. Low dis- e
tortion, 1€7 precision resistors in multi-

plicr circuits, high level outpur across en- 1} ‘
tire frequency range. cic., readily qualify '~...

this instrument for audio experimentation . ’ “ ’ ’
and development work. Special circuic de- ke Y
sign consideration features thermistor op- MODEL AOQ-1

cration for good control of lincarity. s 2 4 5 o
)

SHIP. WT. 11 LBS.

trollable  extended  frequency  sine wave
source for audio circuit investigation and
developmuent.

Heatlhlct

AUDIO FREQUENCY METER KIT FHeathict
SQUARE WAVE GENERATOR KIT

f‘__‘t‘:’ The Heathkit  Audio Frequency
gt Meter provides a simple and con-

venient means of checking un- e T_he Heathkit Square Wave Gencerator pro-

known audio frequencics from 10 ! vides an excellent square wave frequency

& ‘ . cycles to 100 ke ac any volage ‘o | s;(())um? l\\fuh cc)ln(;glcl:cly’r\;n'r:ul)lc T:ovc:ngf;clrom

- ' Q , level between 3 and 300 volts cms e i Gyl 55 L (& ) ‘f‘ség""”l‘“" ""{“"‘5
‘ ¥ with any non-critical wave shape. g a ® i &5 O\ OUIPAL 1MpLTRNct o ) Gl lis
S— Instrument operation is entircly 8 ~ - output voltage is continuously v‘-rgal?lc be-
MODEL AF-1 clectronic. Just set the range switch. " MODEL 5Q-1 tween 0 and 20 volts, thereby providing the

necessary degree of operating flexibiliey. An
inviluable instrument for those specialized
circuit investigations requiring a good, seable,
variable square wave source.

feed an unknown frequency into che in-
$3 45 o strument, and read the frequency di-
2 rectly on the calibrated scale of the Simp-

SHIP. WT. 12 LBS. son 415" mcrer.

$295°

SHIP. WT. 12 LBS.

HEATH COMPANY - Benton Harbor 15, Mich.
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Heathkit

WILLIAMSON TYPE

AMPLIFIER
KIT

MODEL

Particulorly designed for

custom installations, fea-

turing seporate coble

connected units for sim-

Sheet metol work finishe $

in attractive gray ham- P
smart ap-

pearance. All control
shafts of the adjust-
able length breok-off

plicity of installat

mertone  for

137-1.8

When sclecting an amplifier for the heart of your high fidelity audio
system, investigate the ouestanding advantages offered by the Heathkit
Williamson Type Amplifier, Mecets every high Adelity audio requirement
and makes listeaing o recorded music a thrilling new cxperience

This oustanding amplificr is offered with optional Qutput transformer

NEW Wed%éct 20 WATT
High Fidelity AMPLIFIER KIT

A new 20 waee high fidelity amplifier, de-
signed especially for custom audio instal-
‘lations demanding clean reproduction, ade-
quate power, and flexibility to meet indi-
vidual requiremenss. Scparate treble and
bass tone controls provide up w 15 db
boost or cut. Four switch selected inputs,

MODEL A-9A

1)

cach with the nccessary compensation for
4 the scrvice desired. Output transformer
A ‘.1 impcdances of 4, 8, and 16 ohms.
5 Preamplifier. tone control, and phase
53550 sp]ir;cr circuits utilize 9 pin twin triode
P lrmnlmtu'l_rc tuéafg for}low l}num and noise
evel. Two push pull power output
SHIP. WT. 18 LBS. tubes provide full 20 waus power. Fre-
quency response =+ 1 db, 20-20,000 cycles. Toeal harmonic distor-
ton 19% (ar 3 db below rated output). Tube line-up: 12AX7 pre-
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage
amplifier and phase splitter, two GLG6 push pull peatode power out-
put. SU4G reccifier. Truly outstanding amplifier performance cou-
pled with low cost.

NEW WMM
e RECEIVER KIT

BAND

Another new Heathkit for the student,
beginner, or hobbyist. If you have ever
had the urge te build your own radio
receiver, this kit warrants your attention.

New high gain miniature tubes and
IF transformers provide excellent sensi-
tivity and good signal to noise ratio. A
built-in ferrite core rod type antenna has
been provided. A chassis mounted 514"
PM speaker provides excellent tone and
volume. Convenient phono input. Can
be operated either as a receiver or tuner.
Simplified construction manual outlines
circuit theory. Ideal for students. Tube
linc-up: 12BEG mixer oscillator, 12BAG
IF amplifier, 12AV6 detector-AVC-first
audio, 12 A6 beam power output, SY3GT rectifier.

MODEL BR-2

CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship-

ping weighr 5 lbs. Parr number 91-9, §4.50

w-2

$1750 %7 5"

PRICES OF COMBINATIONS
W -2 Amplifier Kit including
main amplifier, power supply, $ c 5[]
and WA -P1 Preamplifier Kit.

Shipping Weight 37 Ibs, Ship- v
ped Express only,

W - 2M Amplifier Kit includes $ C 75
main amplifier and power

supply. Shipping Weight 29 J°*
Ibs. Shipped Express only.

Shipping Weighr 6 lbs. Ship- »
ped Express or Parcel Post.

WA - P1 Preamplifier Kit only. $ ] C 75
U

operation, providing cither the conventional triode outpur circuit or the
new extended power circuity in which the screen supply voltage is ob-
x‘;incd from separate teansformer primary taps. Frequency response with-
in = 1 db from 10 cycles to 100 ke, Tube complement — 65N7
cascade amplificr and phase splitter, 6SN7 push pull driver, two 5881
push pull power amplifiers. one 5V4G cathode type recrifier.

Mutching preamplificr available providing three switch sclecred inputs,
correct compensation, and individual bass and treble tone controls. Uses
12AY7 (or 12AX7) preamplifier — 12AU7 (onc¢ control amplifier.

. Parucularly designed for the novice kic builder and requires no special-
ized knowledge or equipment for successful assembly and operation.

ﬁMMECONOMY 6 WATT
AMPLIFIER KIT

The new Heathkit Model A-7B Amplifier
offers many unusually fine features not nor-
mally expected in this low price range. Either
of the two input circuits may be individually
switch selected for phono or tuner operation.
Scparate bass and treble tone controls. Out-

put impedances of 4, 8, and 15 ohms. Push
MODEL A-7B 1) beam power owput smge for balanced
50 reproduction. Excellent voltage gain character-
s‘s istics, good frequency response, and full 6
® watts powclr output. 12J5 almpliﬁcr. IZSLE
second amplifier and phase splitter, two 12A
SHIP. WT. 10 1BS. (. power ourput, one Y5 GT recrifier.
A-7C incorporates preamplifier stage with special compensated nerwork
to provide necessary gain for operation with variable reluctance or low
output level phono cartridge. Circuit 15 properly compensated for micro-
phone operation. §17.50.
Heathtct
FM TUNER KIT

f w
The Heathkit FM-2 Tuner a .
was specifically designed for - 5
simplified kit construction. e
o
L

Can be operated through

the “"phone’’ pertion of

your radio or with a sepa-

rate amplifier. The kit fea-

tures a pre-assembled and adjusted
tuning unit, three double tned.1F
transformers, and a discriminator
transformer in an 8 tube AC oper-
ated circuit. Frequency coverage 88
to 108 mc. Experience the thrill of
building your own FM tuner and at the same time enjoy all of
the advantages of true FM reception.

MODEL FM-2
$2259

SHIP, WT. 9 LBS,

Pree caTAaLOG

Write for free catalog containing latest price . information,
schematics, specifications, and descriptions of all Heathkits.

HEATH COMPANY - Benton Harbor 15, Mich.
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NEW HEATHKIT Dual

RECORD PLAYER KIT

for diffused
room-filling sound

A

: 59:" E:‘/J'

DUAL MATCHED SPEAKERS

A new cconomical intreduction to high quality record repro-
duction. A simple-to-operale, compact, table-top model with
two matehed speakers in an acoustically correct enclosure re-
produce all of the music on the record.

DIFFUSED SOUND

Because of the diffused non-directional properties of the dual
speakers, listening to fine recorded music is a thrilling new
experience through naturally clear, life-like reproduction of
sound at all tonal levels.

HIGH QUALITY PERFORMANCE

The performance level of the Dual is vastly superior to that of
the ordinary phonograph or console. Automatic changer plays
all three sizes at all three speeds with automatic shutofl after
last record is played.

TWIN SAPPHIRE STYLUS

A wide tonal range ceramic cartridge features an ingenious
“turn-under” twin sapphire stylus for LLP or 78 records pro-
viding quick selection of the correct stylus without turning the
cartridge.

DUAL
SPEAKERS
HERE AND

HERE

WEBSTER-
CHICAGO
THREE-SPEED
RECORD
CHANGER

FOUR TUBE
PUSH-PULL
AMPLIFIER

SEPARATE
TONE AND HIGH
VOLUME QUALITY
CONTROLS THIN
SAPPHIRE
CERAMIC

CARTRIDGE

ATTRACTIVE
TWO TONE
CABINET

SIMPLIFIED CONSTRUCTON
Simplified, easy-to-assemble
four tube amplifier features compensated voluine cont ol and
separate tone control, Proxylin impregnated beige and saddle
tan fubric covered cabinet supplied completely assembled.
You build only the amplifier.

EASY TO BUILD

No specialized tools or knowledge required as the construction
manual has been simplified to the point where even the com-
plete novice can successfully construct the Heathkit Duai. The
price includes cabinet, record changer, two 6” PM speakers,
tubes and all circuit components required for assembly.

Send for free audio booklet "'tHigh Iidelity Especially for You.”

~ SHIP VIA

. 15, = =
o D ARBOR [ Parcel Post
u.s. cHiG B e . o [ Express
\\ = b [ Freight
/ COR PHONE _ o [ Best Way
' l BENTON
S g l HARBOR 5']]75 PLEASE PRINT
"
QUANTITY I MODEL NO. ] DESCRIPTION ] WEIGHT | PRICE
— i -

REMARKS

TOTAL
WEIGHT AND
AMOUNT. ..

Enclosed find (

Please ship C.0.D. (

) check (

) postage enclosed for

) money order for

. pounds.

On Express orders do not include transportation charges — they will be
collected by the express agency at time of delivery.

January, 1954
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AIREX'S (954 Co-Channel
630 FA'2A Arm:;‘::nfgt;‘::lndessxem
3 MONTHS
AMA
GUAR.

./ ON ALL
© PARTS

\'\
F!!\
ou‘g
$1
Tube !

Mounting

Brackets k 6% -:

ﬁ Chassls
WL Mrr. Lic.

$6.50 by k C.A.

Here is the most powerful fringe area
chassis on the market today . . . the one
TV engineers and servicemen are buying
for themselves, Clear. sharp, excebptional
reception up to 200 miles.

CHECK THESE EXCLUSIVE FEATURES

& 10 WATT push-pull audio cutput. Frequency
range from 40 to 12,000 cycles ® 3 position
fringe area Switch ¢ Delayed gated AGC
system e Standard Coil Cascode Tuner pre-
vents radiation ® Retrace Blanking Circuit
allows you to raise the brightness without the
annoying vertical retrace lines o Heavy duty
front focus control ® Automatic gain control
potentiometer allows you to adjust the threshold
sensitivity as low as 4 microvolts & still keep
the full 4 MC band width & Improved sync am-
plifier * 1improved automatic brightness con-
trol ® Set aligned for 20.9 MC. New Ham band
will not interfere o Improved fused high volt-
age power supply gives full 14.5 KV under load.
Wil handle all picture tubes up to 24 inch with
full sweep ® Improved video amplifier has a
gain of 40 e All moulded plastic condensers
give long life & trouble-free operation o Easily
adapted to new UHF stations in 2 minutes by
just changing a strip in the tuner ¢ Extra
heavy duty power transformer with large safety
factor ® 6CBG6 tubes in Video 1F to give full
gain e Extra filtering in power supply for hum
& ripple-free operation ® Phono Connection &
switch gn chassis allows you to play your phono-
graph or tuner through the built-in 10 watt hi-
fidelity amplifier ® Extra heavy duty focus coil,
which runs cool e Full focus cosine yoke.

THE ONLY CHASSIS WITH 10 WATT
PUSH-PULL AUDIO OUTPUT AT

$ 95
Fed. Tax Less C.R. Tube
Included and Brackets

Complete with 127 ROLA Hi-Fi Speaker
With UMF 83 Channel Converter—§211.50
Detailed Service Manual & Schematic—S1

630 CHASSIS
TV PIGTURE | 5"~ 3 27+ Recr.

TUBE SALE OPERATION
Standard Brands. Factory | PRICE ... .. sl 8995
New.  Guar, 1 year. Not push bpufl audio

17" Tube. .. .. $27.95
20" Tube. ... .$34.95 TV GOLD

20" Tuhe..... $39.95 PLASTIC MASKS
247 Tube

(Guar. 6 Mos.}.$79.95 g:’; and 217, .... 5 7.95
27" Tube..... $79.9s | ot

r UHF SLUGS—57.95J

BARGAIN CABINET BUY

Beautiful mah ' inet cut
for 630 FA-2A Chassis. Complete with s 95
ntng brackets. . .

.
gz
)
]
o
3
Y
7]
&
a8
<

5

Send for complete cabinet brochure

FREE—New TV—Hi-Fi PARTS CATALOG

All merchandise brand new. factory fresh. guaranieed.
Mail & punone orders filledd ubon recetnt of certified
eheck oF money order for £25 as debosit on TV chase
sis. 20, on other items, Balance C.0.00, F.0LH,
N. Y. Prices & specihical.ons subject to change wlith-
out notice. NO FED. TAXES TO PAY.

AIREX RADIO CORP.

SHOWRQOM: 171 Washington St., N, ¥, 7
Gramercy 7.924%

MAIL ORDER: 400 Lafayette St., N. ¥. 3
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MEASURING RESISTANCE

ETWEEN
UBE
LEMENTS

By
LLOYD J. AUSTIN

Simpson Electric Co.

Meter indication of tube

shorts provides complete

data for the technician.

NE standard test, which is made

with all tube testers, measures the
amount of resistance between the ele-
ments of the tube being tested. This
“short test” is usually accomplished
by a circuit similar to that shown in
Fig. 1A. The ncon lamp remains dark
when the tube is good and glows when
there is a short between two of the
tube c¢lements.

Although this system has some limi-
tations it has come to be accepted by
both service technicians and custom-
ers as a valid indication of tube con-
dition. Simpson Electric Compuny has
developed a variation of this short
test circuit which has been incorpo-
rated in its new DModcl 1000 tube
tester.

The new circuit, shown in Fig. 1B,
is designed to give more complete in-
formation about the inter-clement
condition within the tube being tested.
It sets up a meter circuit to read the
inter-element leakage resistance di-
rectly on an ohmmeter scale. In order
to take advantage of the psychological
effect of the neon lamp. the scale
markings are black for values above
250,000 ohms and red for lower values.
The operator can still judge his short
indications by the familiar methods—
an indication in the red area being
the same as a glowing lamp. In addi-
tion, the metered indication will tell
the operator just how good or how
bad the resistance condition is by di-
rect reading. He can then judge the
results of applying the tube in a par-
ticular circuit.

Other circuitry within the tester
makes it possible to determine which
of the tube elements is involved in
any particular lcakage resistance indi-
cation. Each short test separates one
clement from all others in the tube

www americanradiohistorv com

® The Simpson
@ Model 1000 tube

tester which in-
® corporates spe-
@ cial short test.

o ]
—p e e P

and indicates whether that element is
involved in a short circuit. The short
test buttons are identified by letter.
Button A separates the tube element
connected to tube socket pin #1; but-
ton B controls the #2 pin circuit;
button C controls the #3 circuit, and
so on through all possible base pins
and the clip on the cap of the tuke,
During the short tests the tube fila-
ment is heated with its normal fila-
ment voltage. All the other elements
are connected to ground, then one ele-
ment at a time is separated from
ground. The voltage supply and meter
are connected in series with the ele-
ment circuit in parallel with part of
the meter circuit. If there is any path
through which current can be made
to flow between clements within the
tube, the current flow through the
meter is increased. This makes the
meter pointer deflect further across
the scale and the amount of deflection

Fig. 1. (A) Standard short test circuit
using «a neon bulb as an indicator. (B)
New short checker in the Model 1000,

L TO TUBE
> ELEMENTS

LINE

VOLTAGE 3 le
“"‘""']"" > NEON

LAMP

P

(A)
METER
LINE )——{F—.
VOLTAGE 3 YO TUBE
3 ELEMENTS
l —
Ao
8)
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MODEL T-10, finger-tip electrically controlled
Allionce Tenna-Rotor with direction indicator
dial. Extremely accurate. Modern styling by
Reinecke & Associates . . . . .. .. $44.95

Here’s how Alliance
pre-sells for you!—

New styling sells on sight! Style’s the thing, and
Alliance has it! More eye-appeal, more buy-
appealinthese smart, new Alliance Tenna-Rotors and
the Alliance TV Converter! Boost your sales, boost
your profits with Alliance —the line that backs you!

ALLIANCE
TV CONVERTER
adds all new UHF channels.
Advertised on TV! The

quality converter built to
last¥ kvwtai or opa = $42.50

IMPROVED ROTATOR UNIT
~Speedincreased to 2 rpm.
Magnetic anti-drift brake.
Smoother synchronization
with control units,

MODEL U-83, the only fully
avtomatic antenna rotator on the market.
Just “set it — farget it"—this new model automatic
Alliance Tenna-Rotor. Reinecke-designed . ., $44.95

$500,000 ad campaign sends sales your
way! Alliance keeps spring promises!

TV Spots—eye-compelling "home" demonstrations—
more than 16 million viewers on more than 100 sta-
tions—this is our fifth straight year of TV advertising!

— full-page ad in this top consumer

magazine! Newspapers—dominant,

sales-making ads in key markets!

i Point-Of-Sale Displays — fuil-color,
MﬂgﬂZlne on-the-spot reminders!

ALLIANCE MANUFACTURING CO., ALLIANCE, OHIO

January, 1954
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SAVE ON
INSTRUMENTS!

® do better testing with fewer in-
struments

® avoid buying costly equipment
you don’'t really need

® discover new uses for old instru-
ments

® learn ail about ALL Instrument
types; how to use them more

efficlently; how to interpret their

readings

pr—————

BASIC ELECTRONIC
TESTINSTRUMENTS

by 1fus ' Turner
it pages, 171 illus. I'vice only $4

This hook can save you hun-
Ge' 'he dreds of dollar< | viording un-
" Necessary instri t purchises!
reul Iow' And it can help you handle all
kinds of testing faster and more
down" on accurately iu o the barwain by
putting  your  present  instru-
Current and ments to hetrer usc!
voitage meters Nctually, AR
TV pattern TRONTC T 8
generators MUENTS i~ a »ln[nltlr lr.ntnng
Grid-dip course covering nver 60 mstru-
oscillators ment types for TV and radio
Oscilloscopes service, hau and  experimental
Ohmmeters a~e. CThe author’s whaole oubject
Volt-Ohm-Mil- is toc help von do better work s
liammeters choose instrument~ intellizentTy

awd nse them fully. Dozens of
work-saving short-cnts are out-
lined. New uses {on nld instru-

V.T voltmeters
Power meters

Capacitor
checkers ment- are clearly explained.
Impedance I'ractically all present day in-
meters strament=——including the latest

television types—are impartially
discu~sed,  You learn exactly
how to u-e each type and to
know exactly what it can and
cannot do,

Special bridges

Tube testers

TV sweep ond
marker gen-
erators

Distortionmeters

TV linearity Learn These Money-Saving

Instrument ‘‘Tricks’’

pattern
generators You discover new uses for
Square-wave VOM's,  oscilliscopes,  signal
generators wenerators, ete. You see how to
Signal tracers entend the ranue of many okl
Signal instrument~: how to nse power
generators draan measurements for fast TV
R-F test traahileshooring : how a bridee
oscillators can be huilt frem old instru-
Inductance ment=: how to measure rof im-
checkers pedance the easy wavs: how to
R-F and A-F measure ivluetance and capa-
measuring citance with a grid-dip oscillator
devices and dozens of vther money-sav-
- and aver an  inw Utricks.
other standard Use cottpon t

instPancut types?

10 DAY FREE TRIAL

r--------------‘

Oept. RN-14. Rinehart B8ooks, Inc., Technical Div., l
232 Madison Ave.. New York 16. N. VY. .

Send Tllrlwr « BASIC FLICTHONIC TUNT INSTHU. I
MUENTS for leday FRFE esaminalion. I 1 deecide
tn keep book. I witl then remit £4.00 plus posiage,

I("Iti-vnhp 1+ will relttrn ook posipald promptly and I
owe »ou nothind,

1 ]
IName ....... e raraaretaare st st aan I

|
! XTI 6oa600000000008006000060060600000035004 I
| (0 00000 0000000088000 Zone. ... State........ I

O TSIDE C.5.4 —Price %1.50 ca-h only. Howcy hack [
l iy book is refrurned in 10 days.

L--------------J
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indicates the Icakage resistance he-

tween the clements.
Application

As an cxample of application, con-
sider a circuit in which a 6SN7T tube
is being used as a multivibrator. The
output of the circuit is supposcd to be
a balanced squarce wave and the fre-
quency has been obtained with 680.-
000 ohms of resistance between cach
control grid and cathode.

The circuit was not functioning
properly and an oscilloscope indicated
that the waveform was out of balance
and the frequency had shifted. An
ohmmeter check of the circuit indi-
cated that the resistances were nor-
mal. The tube was placed in the Model
1000 circuit for checking. The short
test indicated that the inter-element
resistance hetween pins 1 and 3 was
infinite but the resistance between
pins 4 and 6 was 400,000 ohms.

Because of this condition within the
tube, one of the cathode-to-grid cir-
cuits had 680,000 ohms resistance
while the other had only ahout 375,000
ohms. This was an unmistakable clue
as to the cause of trouble in the mul-
tivibrator circuit. An ohmmeter check
with the tube in the socket might
show the short but not if the inter-
element leakage resistance was pres-
ent only when the tube was heated.

For another example of the useful-
ness of this circuit consider a power
amplifier stage using a 6L6 tube
where the grid resistor is 10,000 ohms
and the cathode resistor is 680 ohms.
When the 6L6 was checked in the
tester, the inter-element leakage re-
sistance from pin 8 (cathode) to pin 5
(grid) indicated about 175.000 ohms
resistance between these elements. A
comparison between the leakage read
on the tester and the amount of cir-
cuit resistance between these two cle-
ments showed that the tube could still
be used in this particular circuit with-
out reflecting any change in operation
due to leakage resistance. —30—

Tape Editor's Notebook
(Continued from page 41)

for getting an in-phase splice. But
there will be times when it will be
impossible to edit out noise with a
result that is completely unnoticeable.

The serious job of noise editing,
then, requires at least as much judg-
ment as it does dexterity. The editor
must learn to judge which noises can
be removed without difficulty, and
which are almost certain to cause
trouble. Then he must decide which
will be the most annoying: the noise
as is, or the skip introduced by its
removal. And for this he necds a lot
of practice, and even more patience.

Next month we shall conclude with
a discussion of a number of tricks for
which tape is useful. While not usu-
ally encountered in everyday opera-
tion, they should prove handy to know.

(To be concluded)
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x EQUIPMENT *
% EXCELLENT
x RECEIVERS USED  USED NEW:
BC-4531—190 o 550 KC. ... .. ..529.95 54995
Jucese—3t06 wC n.ssi
*:10455—6105 MC.. 5.95 (asis) $13.95 g:.;g*
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T9/APQ-2
RADAR TRANSMITTER

RO/1LAY IHL260-26 VDC,
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new: $19.95

$:65/APQ-2 ANTENNA ASSY. FOR APQ-2.
OMPLETE—BRAND NEW. . iaie.. . 56,95
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Glide-Path Receiver %
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Excellent eon-
less Wuhes. Op-

$9.95%
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Meter

S LIMITED

l‘ryual check points In all
mplete -l h SI

T'ower Supply
4 These Frequency Meters are ucn:ry treated., checked
for frequeacy alignment and GUARANTEED.

SPECIAL!

20 LBS. 01
ASSDRTE
RADIO PnRTS
A terrlile
huy at only

$1.99
MINIMUM ORDER $2.00

K immediate Delivery~Send 259% depont on €.0.0. or-3%
4ders. All shipments £.0.8.. N.Y.C (N.Y.C. residentsy
ada sales tax to your remittance.)

3 PLATT ELECTRONICS CORP.
xDept. A, 489 Broome St.. N. Y. 13, N. Y.
% PHONES: WO 4-0827 and WO 4-0828
*
R
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PETE YL

BRANCH STORE: 159 Greenwich $t.. N.Y.C.
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"HOW TO USE SIGNAL & SWEEP
GENERATORS" by J. Richard John-
son. Published by John F. Rider Pub-

lisher, Inc.,, New York. 133 pages.
Price $2.00. Paper bound.

This is a praetical handbook [or the
scrvice technician, the radio amateur,
and the experimenter. mphasis has
been placed on Lo to use the equip-
ment, not on why it works,

The bhook is divided into cleven
chapters which cover the purposes and
general types of signal generators;
AN signal generators; marker gencira-
tors and calibrators: sweep genera-
tors: lrequency characteristics: out-
put-voltage characteristics; termina-
tion, maiching, and grounding; prin-
ciples of sweep-response analysis: how
1o set up for TV sweep alignment;
other signal generator applications:
and signal generator maintenance and
tests,

The text is lavishly illustrated with
photographs of commercialiy-available
equipment and f[urther enhanced by
the use of circuit diagrams and scope
patterns.

The author is to he contmended for
the clarity with which he presents his
material and the down-to-earth ap-
proach which characterizes this entire
work, The embryvo technician as well
as the old timer in the servieing field
should derive considerable Dbenefit
from this book.

"TELEVISION TUBE LOCATION
GUIDE" by the Sams Staff. Published
by Howeaerd W. Sams & Co.. Inc., In-
dianapolis. Price $2.00. Paper bound.

This is the fowrth volume in the
current series of “Guides'” which have
been designed to speed TV trouble-
shooting and seivieing.

The new volume carries tube loca-
tion diagrams for approximately two
hundred different chassis arrange-
ments. To use the manual, the tech-
nician Jocates the make and model
number of the set he is servicing and
is then referred to the applicable dia-
gram. FEach onc of these diagrams
incorporates a “Tube Failure Check
Chart™ which lists the svmptom and
the tube or tubes most likely to cause
the failure. A listing of alternate
tubes is also included with ecach
chassis on which such substitutions
can be made without degrading opera-
tion of the receiver.

The index which accompanies this
volume covers not only the receiver
models covered in this hook hut also
the receivers covered in Vols. 1, 2, and
3 of the series.

* Ed &
"ELECTRONIC ORGANS" by Robert
L. Eby. Published by Vui Kampen
Press Inc.,, Wheaton, 11l. 213 pages.
Price $5.00.

With the widespread acceptance of
clectronic organs in homes, churches,
theaters, and nightclubs there has long

January, 1954

THE FISHER HI-LO FILTER SYSTEM . MODEL 50-F

New!

PROFESSIOMAL
AUDIO
EQUIPMENT AT

LOW
COST!

FISHER

Hi-Lo Filter System

B Here it is at last—America’s first electronic sharp cut-off Filter System.
Suppresses turn-tahle rumble, record scratch and distortion, etc., with the
absolute mininmm loss of frequency response. Separare low and high fre-
quency cut-offs. Can be used with any tuner, preamplifier, amplifier, clc.
No insertion loss. Uniform response 20-20.000 cycles, = 0.5 db. Sclf-

powered. All-triode, Beautiful plastic cabinet.

Ouly $29.95

FISHER

Preamplifier-Equalizer

B Now, professional record equalization facilities are wil_hin the rcach
of every record cotlector, THE FISHER Maodel 50-PR, like its big brother

(Model 50-C) is beautifully designed and built.

THE FISHER PREAMPLIFIER-EQUALIZER » MODEL 50-PR

EQUALIZER

pREAMPLIFIER

www americanradiohistorv com

Only $19.95

OUTSTANDING
FEATURES

e Independent switches for
low-frequency wrnover and
high frequency roll-olt. & 16
combinations. ® Handles any
low level mugnetic pickup. @
Hum level 60 db below 10 my
input. e Uniform response
20-20,000 cycles, 1 db. @
Two triode stages. ® Full low
frequency equalization. e
Output lead any lengk up to
50 feet. ® Beautiful plastic
cubinet. ewched brass control
panel. ® Completely shiclded
chassis. ® Built-in AC switch.
Jewel indicaor light.

Write for full deioils
FISHER RADIO CORP.

39 EAST 47th STREET * N. Y.
111111

11
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been a need for a comprehensive guide  tube, the CR oscillograph, pickup
not only to the commercially-avail- tubes, the sync generator and its as-
able units but a comparative analysis sociated circuitry, the video amplifier

NEW, GUARANTEED 12 VOLT DYNAMOTORS

(D. W, Thomas Engineering Co.]
Ready to Use o« Continuous Duty Ratlings s Gray Finish

MODEL 12241 of such organs. and cathode follower, voltage regu-
Output 400V, 350 mo The text covers a history of elec- lated power supplies, the TV receiver,
39 95 tronic organs, and details on organ the camera chain, the transmitter, TV
models made by Allen. Baldwin. Conn-  broadcasting techniques, and u.h.f. and
MODEL 1224-2 sonata, Hemmond, Minshall, and Wur-  color television.
Output 600V, 200 ma litzer. Organ attachments such as the Manufacturing and sales engineers,
$£9.95 Lowery Orguno, Pedal-Vox, Solovox, broadcast engineers, students, and
L o g e G Haygren Electronic Hu.rp, and Glenn- technicalA workers will all find this
CEnAG [ Gl G Gl fo gne tone speaker are also illustrated and book an invaluable aid to a thorough
SENERATOR ALTERNATOR SPEciAL descrilbod. understanding of this booming medium.
AC LVS:H.OQI:““ e ete i el While the book itself deals with Because of the author's clear and
te be w"; current organ models, separate chap- complete exposition, this book may be
o Pels AUTEing botwven 3 b o ters are devoted to discontinued mod- used as a home study text, if desired.
T WICH Y] WAt B o' 3 els, custom-built units, and foreign- * % *

'\"'"‘.."1»’&'_:_,"‘_' 2'",\"':?”’“‘5“'.\ '.lfl.“fu‘u i made instruments which have found “HIGH FIDELITY TECHNIQUES" by
e |...(..?c:ll:?,l'.l"§'l;f:'«":ﬂﬁa'.'.. u_:.." " $5.95 a U.S. market. John H. Newitt. Published by Rine-
This book is not suitable as a serv-  hart & Co., Inc., New York. 487 pages.

No. l:R\\E‘I:.ﬁnvs\::h?ts-!-Al!YnsLIEEL':]Yms'l:]\ Open iCing n..'lar!ual nor dOCS lt Sll[)p]y details Pl‘ic(‘ $750
I R e R e A Y for building organs with commercial Although this book has been written
| Rfuftliecficta i B LETLEETELE 12-,95_ circuitry. It does, however, provide for a diversified readership, the author

Crlman I\llcrnposltium.r AYLZ 2
SPDT both contacts NO. The po
e deternnnties whiweh contaet

a compact reference volume for those  has managed to include information of

1 volia

e 12 Ma) closes 2 contaet, Ml when vou desiri.ng to pick the right organ for wvalue and interest to the enginepr,
i 'u.'u..'J"‘imf,{"”m‘:?ml“fn'“‘u.:'Jm‘" "‘%7"‘6"5’ the right job. home builder of audio gear, service
Il oo . M C O technician, studio personnel, and pro-

shmilar 1 ace

Sp e paswe L 6.95 "PRACTICAL TELEVISION ENGI- fessionals in the audio field.

e e s 0T 81,95 NEERING" by Scott Helt. Published The book is divided into twelve
i by Rinehart & Compuny. Inc.. New  chapters dealing with the concept of

York. T30 pages. Price §7.50. Sec- high fidelity; sound, hearing, listener

zed relay is
ent package.,

stars e Vg
No. S: D
eontacts ¢losye
S v b

it m,;mlp._ ey ond Edition. tests, and acoustics; loudspeakers; re-

This is a new and up-to-date ver- producer enclosures; crossover net-

V.60 e D sion of a definitive work which origi- works; distortion; special hi-fi circuits;

COMBINATION PACKAGE: Ail 8 ative ror " $27.50 nally appeared in 1950. ) hi-fi amplifiers and amplifier charae-

laws jbtal $35.74 1f Dought separatelyr. Since the first edition made its ap- teristics; hi-fi receivers; records and

MIMIATURE 6 VOLT WET BATTERIES pearance the science of television has record players; magnetic recording;

\\l / e et ST i made tremendous strides technolog- and the custom installation of hi-fi
\ // 2.4 AL 6 valt Lattery. A ically. In order to cover these recent equipment.

T A (e ) T developments the author has added By eliminating mathematical treat-

l_lJ 2aan whew. 'Unes miananrd | | MeW chapters on color, u.h.f.. and v.h.f.  ment and simplifying and clarifying

G, Although the major emphasis of the the necessary technical explanations

o orky boxed ... it book is on transmitting practices and  the author has succeeded in presenting

TrenTrrreTE transmitters, the text also discusses his subject in a thoroughly rcadable

Charzer for 6V atterfes. .. oo i it i e e n $2.45 l‘eceivers as a link in the system. The Style \\'hich ShOul(l appeal to any one

AUDIO SUPER.SPECIALS author discusses the fundamentals of of the five categories for whom this

B R T e T i T ke e pusvoa | | picture transmission, the cathode-ray  work was intended. 30—

mt, tapped see.. turns 1401, ln unit for resistirs,

feneers, vle, BOTH FOR ONLY . 98¢

SPLITTEII. or luw-level miser . or

r-n-h purll unit. Hae o windings 11t to

any others
ERAND

Attending the recent advisory committee meeting for the 1954 Audio Fair.Los An-

geles were: William L. Cara. Fair manager (kneeling): and standing leit to right.
SER 1o 8%e 1 William L. C Fai (kneeling): and standing leit to right
) H_I-FI HEADSET ] ' Ed Grigsby. Altec Lansing Corp. and chairman of WCEMA: Bob Stephens. Stephens
B TR s el U o o T 4 Mig. Corp.; Boyd McKnight. Western vice.president of AES: Ernie Van Leeuwen.
O e st TARAR R e I L Magnetic Recorders Co.; Joe Craig and Frank Koessler, Koessler Sales Co.: Jack
R e Sl T e A Berman, Jack Berman Co.: Hamry Shaffer. Hollywoed Electronics: George Davis.
Coeed ot et AR A A George Davis Sales Co.; Dick Hastings. Ealy & Hastings: Cap Kierulff. Kierultf
CADIHHE CXHiHlL Sound Corp. and chairman of the Los Angeles section of the AES: Harry Gamora.
M ARl o e L P l‘}f,‘,’.ﬁ'i“;{.{ﬁ Penny-Owsley Music Co.: and Alfred Leonard. Gateway to Music. This year's “Fes.
roml oF hiemers of surblus recelver. oo $1.89 tival of Sound’’ is scheduled for Februaw 4, 5, and 6 at the Alexandria Hotel in
12-CHANNEL TV ERONT END Los Angeles. Five floors have been reserved for registration. display. and exhibi-
R e Ao en SRy D G tion space as compared to the two floors required for the 1953 event which at-
e 5 (ETRE T 00 BRhil IAnilfEe oot ks tracted nearly 20,000 visitors. Headquarters of the Fair are at 4245 Normal Ave.
1~l||ul-ln" wt. each 3 1h<.) Tubes. shichls and knobs
TOP ABONC . e cavvo o unn .%$1.25 sct, 3 for $3.00

ANTENNA MAST SECTIONS, MS-49, 50, 51, 390
32, New, original Packingr. . ... .oy

CRYSTAL MICROPHONE GIVEAWAY!

Bensitive hearing aid x--n-sulc realed in compact, At
contabner with tinned als, Urisp. elear, hiuh-
ool oatpit. Tieal for l-e ties. Luclv.-'m'nt 980
Todividually tested. guaranteed . .. .. ... . ONLY

BROADCAST BAND & AERO

MN.26-C Remote Controlled navigational di-
rection finder and Communications recelver.
Manual DF jn any one of three freq, hands,
150 to 1500 KC. 24 V. Seif.contained dyna-
motor supply. Complete Installation, including
receiver, control hox. loop, azimuth coatrols
Left-Right Indicator, plugs, ilocop transmis.
sion line, and flex. Shafts. o
BRAND NEW, ORIG, PACK. ... .. U
(Shiphlng Wt. 75 s, Express Collect)

G. L. ELECTRONICS, INC.

808 5. Vermont Ave., Los Angeles &, Calif.
all Prices F.0.B. Los Angeles. <Catif. Buyers Add
Safes Tax
GET ON GUR MAILING LIST
“OPEN MONDAY NITES 'TIL NINE™ '
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TELLS HOW —

| WE GUARANTEE

TO TRAIN YOU AND COACH YOU
AT HOME UNTIL YOU GET

YOUR FCC LICENSE

if you have had any practical radio experience —
omateur, Army, Navy, radio repair, or experimenting

Our Amazingly Effective
JOB-FINDING Service Helps CIRE Students

GET BETTER JOBS

GETS AIRLINES JOB GETS FIVE JOB-OFFERS FROM BROADCAST

“'Due ta yaur Job-Finding Service | have been STATIONS
getting mony offers from all over the coun- Your ‘Chief Engineer's Bulletin is o grand
try, and hove token a job with Capital Air- way of obtaining employment for your grad.
fines in Chicago, as Radio Mechanic.”’ vates who have obtained their Vst class |
cense. Since my name has been on the list |
have received colls or letters from five sta
tians, in the southern states, and am now em-
ployed os Tronsmitting Engineer on WMMT

ELMER POWELL, Box 274, Sporta, Tenn

SN

TELEVISION ENGINEERING

Included in out
Training and
Ceaching

Your FCC Ticket
is Recognized in All
Radio Fields as Proof

of Your Technical
Ability

r——————-—————-————-_——-——-—-—

‘Mail This Card Now

Harry Clare, 4537 S, Drexel Blvd
Chicaga, 11

GETS CIVIL SERVICE JOB
| have obtoined o position at Wright-Patter

NO POSTAGE REQUIRED

son Air Force Base, Daytan, Ohia, as Juniar
Electranic Equipment Repairman. The Employ-
ment Applicatian you prepoied for me hod o
lat ta da with my landing this desirable
pasition.” CHARLES E. LOOMIS,

4516 Genessee Ave,, Dayton 6. Ohio.

GETS PUBLIC UTILITIES JOB
t huve secured the position of Radio Technician
with the Toledo Edison Company. | want 1o thank
you once more. The help yau gave me wos much
more than would ordinarily he expected—both in
abtaining my license and in finding employmen?.
Norman W. Stakes, Jr. Rt 11, Box 812, Taledo 7, O.

Employers Make JOB OFFERS

Like These To Our Graduates Every Month

Letter from nationally-known airpln Laotter fiv 1iatinnally-known  Airlines L
manulfacturer /e need men with olec "W would also appreciate I veu wonld e = Y-, W
tronic training or expericnee in o rada place the [ollowing additional advertlise = - ..
maintenance to perforin operational check ment vour bulletin -Wanted—Suporin | want to know how | can get my FCC ticket

oul of radar and other elcctronie syv®tems  ‘jendent of Comnrunications Salary
$666.66 per month.”

. . . slarting salary atmwunting
£329.33 per month. These afc Just a |.|«. lrl.llmph-s wt nl.]e juh I..m. Vhat
T aiee | i Skt LN ih
HERE'S PROOF FCC LICENSES ARE nird wuii of thest Ju 1t wient hase heva pon
OFTEN SECURED IN A FEW HOURS OF STUDY

WITH OUR COACHING AT HOME IN SPARE TIME

Name and Address license  tessons
lee Worthy, 2210% Wilshire 5t., Bakersfield, Cal. 2nd Phone 16

in @ minimum of time. Send me your FREE book-
let, "How to Pass FCC License Examinations”
(does not cover exams for Amateur License), as
well as a sample FCC-type exam and the amaz-
ing new booklet, “Money-Making FCC Llicense
Information”

Also send me your FREE Booklet '"There's Money for

Clifford E. Vogt, Box 1016, Dania, Fla. 13t Phone 20 You in 2 Way mobile Radio Servicing.
Francis X. Foerch, 38 Beucler Pl., Bergenfield, N. J. 15t Phone 38 B
S/Sgt. Ben H. Davis, 317 N. Roosevelt, lebanon, (Il. 15t Phone 28 NAME. — - B
Francis X. Foerch, 38 Beucler P, Bergenfield, N. J.  1st Phone 38 ADDRESS
CARL E. SMITH, EE., Consulting Engineer, President ary.... =

ZONE___STATE

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

ERI N 1, 4900 Euclid Building, Cleveland 3, Ohio SEE OUR AD ON NEXT PAGE

(Address to desk to avoid delay)
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Want To Double Your Pay? f, |

| can train you to poss your FCC proven plan can help put you, too, Exams,”’ plus o somple FCC.type
License Exoms in a minimum of time on the road to success. Exam, ond the amazing new book:
if youve had any proctical' radio Jusy fill out the coupon and mail it. let, ““Money Moking FCC License
experience—omateur, Army, Navy, I will send you free of charge, o Information

radio servicing, or other. My time- copy of “MHow To Pass FCC License ‘EDW. H. GUILFORD, Vice President

How To Pass ':

COMMERCIAL ll
RADIO OPERATOR |

EXAMINATIONS

HERE IS YOUR GUARANTEE

Should you fail the FCC commercial license examinations

after completing your course, we guarantee to continue
your training, without additional cost of any kind, until you

successfully obtain your commercial license, provided you

first take your examinations within 90 days after complet-

TO ANY RADIO-TV SERVICEMAN WHO WANTS

A BIGGER INCOME !

ing the course.

' M P o R T A N T .;:?ly:rl::;:,i::::.icing of mobile equipment has become a million |l 2‘wl‘ “uu“i
® Learn how smart radic servicemen are cashing fn. |‘s

SEE OTHER SIDE FOR MORE INFORMATION re v b o P L T T oo
are, every step you take in this expanding morket. This is +a EpmR asS 7_4;/

opportunity knocking at your door. Don’t miss out.
@ Learn what the lotest cuthentic FCC statistics about growing

—— . e Al e S5 am e q mobile tervice needs in this country meon to your future In
] radio servicing.
o i ;‘
@
w
3 = K = SERVICING 2-WAY
pand & o o 9’ | ® .
SNl )H o Mobile Radio Syst
. S .z b
o s |= 2 o%R ' 0 | Q a 10 VS QI‘I‘IS
< s = | Cc
O P ~ ' -
[w)
= w
g |gv : PAYS BIG MONEY
3 |22z | ;
m
= = | 3 .
m B z 8: i o Mail the Card At Once. Get This Free Booklet too.
© - =
o I zZWUnN 1
e g |2 N X If You’re in the Armed Forces.
m = 1T 7 Y . L L Rismias f e R AW - - - — — - e = m———
z 8 |Eg ) I PLAN NOW for PRESENT ™ 75 ™ “suminy
(o] i — ; m Carlson employs
s % |[fFm | ~ and FUTURE SECURITY * %5 Ex-Aremy Man
O | < "I om now
E P> g = — | —l IN CIVILIAN LIFE : {é S working as @
< rﬁ o : < I 'I Use _ybur spare time, NOW, while you . lob teehnician
,,'_‘ z 6. ] [ — ore in 0he_ armed forc‘es, f.o prepare for ,in the engineering depart-
» C = ] (7, ] the FCC license examinations, and get ment of Stromberg-Carlson
Zz ™ m - ) ' your FCC Commercial License. ! Company. My CIRE course
o (3] '}— ‘ ‘o) 2 Shortly before dischorge, use our :-und 2nd ‘phone helped o
w a 1 = ) AMAZINGLY EFFECTIVE JOBFINDING | grear deol in obtaining this
- = 2L I SERVICE to get your choice of good- | position.”
o S o t X pay jobs. | JOWN p. DALEY, P.O Box
= = O . © Ex-Navy Man Gets RCA Job | 377, lima, New York
@ = = ] z “Sinee my discharge from the Navy | have been employed by RCA Service
cg: z > 2 i Company. Believe it or not, | owe all of my good forlune to your course of
;'-u_ 28 § = o instruction, dnd | can’' truthfully recommend it to anyone.
wid 8 g, ! i CLARENCE JOHNSON, 730 Barron, Redwood City, Calif.
FoB Y
i | a1 %-'{ é | CARL E. SMITH, EE., Consulting Engineer, President
| = CLEVELAND INSTITUTE OF RADIO ELECTRONICS
i ’ ] 4900 EUCLID BUILDING L CLEVELAND 3, OHIO
i Desk RN-60{Address 1o desk No. to ovoid deloy)
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SERVICE HINTS ON
MOTOROLA TV SETS

TS-67 CHASSIS

Overheating of flyback transformer.

Overheating of the horizontal output
transformer may be caused by the im-
proper setting of the core in the hori-
zontal linearity coil, resulting in a
resonant condition in the horizontal
linearity circuit.

For proper adjustment, proceed as
follows:

1. Replace the fuse temporarily with
a milliammeter having a 150-ma. scale.

2. Adjust the horizontal linearity coil
slug throughout its range. It will show
a peak on the meter of 125 to 130 milli-
amperes at both ends of its range.

3. Find the point in between where
the meter dips to approximately 90
milliamperes with good horizontal
linearity. This is the proper setting of
the core. If this dip does not occur,
it indicates a defective component in
the linearity circuit. Check C.» (.03
pfd.), Cue (.04 ufd.), or the coil itself
(La).

4. Replace the fuse.

TS.216 CHASSIS

Audio buzz.

This may be due to some coupling
of vertical scanning frequency onto the
grid of the first audio amplifier (Vi
6SN7GT) from the blue plate lead of
the vertical output transformer.

The best remedy is to unsolder the
btue vertical output transformer plate
lead from pin 1 of the 12BH7 vertical
output tube. Pull this lead back up
to the top of the chassis. Run it on
top of the chassis to one of the ground
knockout holes near the vertical output
tube socket, and dress it through this
hole down to the socket. Resolder to
pin 1, Be careful to keep the lead
away from the audio tubes.

TS-216 & TS.275 CHASSIS

Audio buzz.

The lead connecting the volume con-
trol to the grid of the first audio am-
plifier (pin 1 of V.4, 6SN7GT} may be
routed too close to the vertical saw-
tooth forming network consisting of
the .05-4fd. condenser. C.., in the TS-
216, and C.: in the TS-275, and the
accompanying peaking resistors. This
network is mounted on the terminal
strip adjacent to the 4.5-mc. trap.

The remedy is to dress this lead as
far as possible away from the saw-
tooth forming network.

TS-292B, TS-408A & TS-501B CHASSIS

Vertical flutter.

To eliminate this condition when it
is due to line voltage variations,
change condenser C:. from 20 #fd. to
10 ufd. (See accompanying diagram

January, 1954

vize
1/2'12BH7
VERT OUTPUT Ti0

*
1 3
-
’
3
5000]C?3
T VERT. LIN.
—_ RE6
7501 *30uta 'I 20pte.
47K 3 -_
RES : c3s0 c7a
i 39K _ +
R93 PIN 10
= CRT

for original circuit.) The new elec-
trolytic should be a 450 volt unit.

TS-324 CHASSIS

Insufficent horizontal sweep width.

If this condition occurs at low line
voltages, check to see whether the
chassis is equipped with raster correc-
tor magnets. If not, install a pair of
these corrector magnets (Motorola
part Nos. 1V721584 for the right-hand
assembly, and 1V721585 for the left-
hand assembly).

Because the chassis uses a metal
cone picture tube, it is necessary to
use a shield over the magnets to pre-
vent corona. (The Motorola parts in-
clude these shields.)

TS-325 & TS-326 CHASSIS

Frequent repluacement of 25BQ6.

Frequent replacement of the 25BQ6
horizontal output tube, due to an open
heater, may be caused by heater-to-
cathode arcing in the 12AX4 tube
(V). This is due to the high-voltage
pulse on the 12AX4 damping diode
cathode flashing over to the heater.

To remedy this, install a disc-type
5000-pufd. ceramic condenser from pin
7 of the 12AX4 to ground. Use the
chassis ground knockout immediately
adjacent to pin 7. This condenser will
serve to bypass the pulse and prevent
breakdown,

TS-325, TS-326 & TS-351 CHASSIS

Verticul burs at left of picture.

This may be due to a failure of the
damping resistor across the horizontal
deflection coil in replacement yokes.
Check this resistor to see whether it
has a '2-watt rating instead of the pre-
scribed 1 watt. If so. replace it with
a l-watt unit. The smaller resistor ap-
parently will not withstand the high-
voltage pulse and breaks down.

Yoke ringing.

Ringing (white bars following black
lines) can result if the value of the

shunt condenser, Czs. across one of the |

horizontal deflection yoke coils varics
too much from optimum. The 27-pufd.

www americanradiohistorv com
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SWITCH
FASTATCH" W\

converts controls
to switch-types
in seconds!

What a life-saver Fastatch can
be when you need a TV-AM-FM
switch-tvpe control in a hurry.
SNAP, it's on in seconds! Saves
you valuable bench working time
— no ears to bend, no loose parts.
Fastatch switch units are perfectly
matched to famous Centralab Blue
Shaft controls.

..

el 2
7 Type KB Fastatch =N
switches give you service ‘)
flexibility unmatched :
in any other line, v 7

Fastatch converts any

plain type control with blue label on hack
to switch type. Available in 3 styles: SI'ST,
SPDT and universal DI'ST. Rated at 5 amps
— 125 v.a.c.; Y amp — 125 v.d.c; 12 amps
— 12 v.d.c. Underwriter’s approved.

When vou're
stocking
Fustatch

units, be sure

to get a supply
of DBlue Shafts
tou. Availahle
from 500 ohms to
10 megs in a
wide variety of tapers and
tapped units. You can buy 'em singly or in
handy kits. Order this Centralab time-saving
combination NOW ~— your dis(ributor
complete stocks.

Cen

*Trademark

--.--..-.---..........‘
LR

® . L._m-_

CENTRALAB
A Division of Globe-Union Inc.
910.AE. Keefe Ave., Milwaoukee 1, Wis.

Please send Catalog 28 with additional tech-
nical data on Blue Shaft Fastatch switches.

NII:IH.'......___....... e

Firm S

Address......... - - R

[ oF 1 LV S—— Zone....State.........

L LD L LLLLLL L
FYY T LY T YT T T |
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By ;,. ll‘lSh OFFERS YOU A

SOUND RECORDING TAPE TO FIT
THE PERFORMANCE REQUIREMENTS
OF YOUR TAPE RECORDER.......

Not all tape recorders are alike. A professional instrument
intended for high quality music reproduction will perform dif-
ferently than a portable unit intended for home or office use.
Whereas one will record and reproduce from 30 to beyond
15,000 cycles per second, the less costly unit may be limited
to a range from 100 to 7000 cps. or less.

Obviously, there is no advantage in using a wide response tape
with a limited-response recorder! And there is a definite
disadvantage,..

WHY PAY MORE FOR WIDER RESPONSE
WITHOUT GETTING ANYTHING IN RETURN?

Until the development of irisH Brown Band,
users of sub-professional tape recorders had no
choice! But IRISH Brown Band was designed
specifically for such recorders. THERE HAS BEEN
NO SACRIFICE IN QUALITY...IRISH Brown Brand
has been specially developed to reproduce with
true fidelity the frequency range between 100
and 8000 cycles.

The considerable savings in production costs
now enables you to buy high quality, plastic tape
at a price, which up to now, could only buy
ordinary paper tape!

1200 feet, plastic tape, on plastic reel ....... $3.75

For professional recording on equipment with
wide frequency response, your best tape buy is
IRISH GREEN BAND NO. 211, the professional
super- sensmve, wide-range recordmg tape that
is used in broadcast stations and recording
studios throughout the industry.

1200 feet on plastic reel..................c....,..... $5.50
2400 feet on metal reel..............coeeeevveeneen .

One day you will surely use IRISH
.. . write direct to factory for a free
sample test reel today,

e )
OUNG RECORMHG

At all leading radio parts distributors

ORRAPIO INDUSTRIES,
OPELIKA 6, ALABAMA
EXPORT DIVISION: Morhan Exporting Corp.,, New York, N. Y.

INC.

...0..OC...................

W8 B @ G ¢ 0 O O & O O o 0 O 9 O @

o

GET INTO
ELECTRONICS o

l Att.: Sch

MORE

Nw

I Burbank. Calif,

is, Labs, Hams!

Cash in on your surplus
Radic Parts & Equipment!
We pay more—or trade for
gomething you really noed,
Q(‘ls Mobile F‘unihment

Write

HARJO SALES CO.
4109 Burbank Blvd,
Cable HARJOQ

P

You can enter this uncrowded, "Itl‘r(‘\ililll! tivtd.

Lietense eabansion,
trained ~pecialists.
electionies Meory and practice: TV:
ca~ting; servicing: aviation, marlne. unllu- radle.
1X-month couise. Graduates in deirand by maljor
companies, LS. or equivalent renmed.  legin
Jan.. March, June, Sebt. (‘ampls life. Write for
catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

M

120 Cedar 5t

1ML .,

RADIO KITS,
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condenser used in earlier vokes is too
low for present distributed capacity
yokes,

If ringing is encountered, replace the
condenser with a 50- or 56-uufd., 2000-
volt unrit,

Beat interference.

To decrease beat-type interference,
appearing as cither a stippled effect or
diagonal lines, move the high side of
R:: the 5600-ohm detector load re-
sistor, to the junction of L.w and L.,
(pin 3 on the bottom of 7"..).

No u.g.c.

This defect is characterized hy either
an overload condition or loss of scnsi-
tivity, and may be due to faulty 6CBS

i.f. tubes having a high-resistanc»
leakage Dbetween the grid and the
heater. In many cases, the defective

tubes will show such a leakage when
measured cold with a v.t.vom.

Audio beat on channel 7

To correct this condition, do the fol-
lowing:

1. Replace the shiclded contrast lead
with an unshiclded lead.

2. The shielded volume control lead
is originally routed betwecn the 9-ter-

OLD ROUTE "

O .II
V212 Vzll

minal strip (“A” on accompanying dia-
gram) and the audio i.f. strip. Reroute
this lead to the other side of the ter-
minal strip to minimize the 4.5-mc.
pickup in the lecad.

3. The ground lcad from the center
pin of the ratio detector socket (V...
6AL5) is originally dressed over a 10-
ufd. electrolytic (Cx.) tochassis ground
knockout. Move the lead from this
knockout to the knockout near the
tube socket on the video i.f. side (“B”
on accompanying diagram).

Audio buzz.

This may be due to pickup of the
vertical scanning frequency by the
grid of the first audio tube, Vi, a
6SN7GT. This occurs if the lead con-
nected from pins 6 and 2 of the 12BHT
vertical tube (Va:) to condenser C::
(.047 rfd.) is dressed too close to pin 1
of V:lm.l.

Redress this lead as far as possible
from pin 1 of Ve,

Synec buzz.

In early versions of this chassis
series, the grid resistor of the 6AH6
video amplifier is returned to ground
in the fringe position and also the sub-
urban positions of the arca selector

RADIO & TELEVISION NEWS
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Buy on our radically new

Time Payme

NO
INTEREST!!

trolyties)

INDUCTANCE:

Measuras 6% x 9% x 42"

o b
Superior’s new

Model 670-A

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts

A.C. YOLTS: 0 to 15/30/150/300/+,50073,000 Yolts

OUTPUT VOLTS: 0 to 15/30/150/300/1,500 3,000 Volts

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to |0 Megohms
CAPACITY: .00 to | Mid. | to 50 Mid. {Quality test for elec-

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms
.15 to 7 Henries 7 to 7,000 Henries
DECIBELS: —& to +18 +14 to +38 +34 1o +58

nt Plan

SUPER METER

A COMBINATION VOLT-04M MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

NO CARRYING
CHARGES!!

ADDED FEATURE:

The Model 670-A includes a special
GOOD-BAD scale for checking the
quality of electrolytic condensers at
a test potential of 150 Volts.

The Model 670-A comes

housed in a rugged,

crackle-finished steel

cabinet complete with

test leads and operat- NET
ing instructiens.

. ]
Superior’s new

Model TV-11

* Tests all tubes including 4, 5, 6, 7, Octal, Lock-

EXTRA SERVICE—The Model TV-II may be
used as an extremely sensitive Condenser
Leakage Checker. A relaxation type oscil-

TUBE TESTER

SPECIFICATIONS:

in, Peanut, Bantam, Hearing Aid, Thyratron,
Miniatures, Sub-Miniatures, Novals, Sub-minars,
Proximity fuse types, etc.

Uses the new self-cleaning Lever Action Switches
for individual element testing. Because all ele-
ments are numbered according to pin-number
in the RMA base numbering system, the user
can instantly identify which element is under
test. Tubes having tapped filaments and tubes
with filaments terminating in more than one pin
are truly tested with the Model TV-1| as any of
the pins may be placed in the neutral position
when necessary.

% The Model TV-1| does not use any combination

type sockets. Instead individual sockets are
used for each type of tube. Thus it is impossible

per minute.

lator incorporated in this model will detect
leakages even when the frequency is one

to damage a tube by inserting it in the wrong
socket.

% Free-moving built-in roll chart provides com-
plete data for all tubes.

% Newly designed Line Voltage Control compen-
sates for variation of any Line Voltage between
105 Volts and 130 Volts.

4 NOISE TEST: Phono-jack on front panel for plug-
ging in either phones or externa. amplifier will
detect microphonic tubes or noise due to faulty
elements and loose internal connections.

Y W El

NET

The mode! Tv:11 oper-
ates on 105-130 VoIt 60
Cycies A.C.Comes housed
in a beautiful  hand-
rubbed oak cabinet com-
plete with pertable cover

SPECIFICATIONS:

Superior’s New Model 660-A

SIGNAL GENERATOR

PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment

AN AC OPERATED

The Model
complete with coaxial
lead and instructions.

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. B-89, 3849 Tenth Ave., New York 34, N. Y.

|

|

| Plestse send e the units checked, T am enclosing the down

] payment with order and agree to pay the monthly balanee
a~ shown. It i~ understood there will be no carrying, interest

| or any other changos provided 1 send my inonthly payments

i when due, [t i~ further understood that <hould [ fail 10 make
payment when due, the full unpaid balanee shall become

1 tmmuwdiately due and payable.

e e e e e e mr e, — e = ————

January, 1954

660-A comes

» Generates Radio Frequencies from 100 Kil-
ocycles to 60 Megacycles on fundamentals
and from 60 Megacycles to 220 Megacycles
on powerful harmonics. + Accuracy and Sta-
bility are astured by the use of permeability
trimmed Hi-Q coils. » R.F. available separ-
ately or modulated by the internal audio
oacillator. = Built in 400 cycle sine wave
audio oscillator used to modulate the R.F.
signal also available separately for audio
testing of raceivers, amplifiers, hard of hear-
ing aids, etc. * R.F. Oscillator Circuit: A

er and amplifier.

cable test tor. I—6Hé6 as Power Rectifier.
Y 1Y LT
Address. .. o i e
(&)$700000000000000000000 Zone. .. .. State.......

www americanradiohistorv . com

Tubes used: 1—éBE6 as R.F. Oscillator, mix-
|—6BES as Audio Oscilla-

high transconductance heptede |s used as
an R.F. oscillatoer, mixer and amplifier.
Modulation |s sffected by elactron coupling
in the mixer section thusisolating the oscil-
lator from load changes and affording high
stability. *+ A.F. QOscillator Circuit: A high
transconductance heptode cennected as a
high-mu triode is used as an audio oscillator
in a High-C Colpitts Circuit. The sutput
(over 1 Volt) ia nearly pure siné wave, *
Attenuator: A 5 step ladder type of attenu-

e e e

1 MODEL 6T0-A..... Total Price 528.40 |
$7.40 down pay ment. Balancs $3.50
manthly for 6 months. i
0 MODEL TV-11 .. ..Total Price 547.50 I
$11.50 down paymant. Balance $6.00
monthly for § months, l
0 MODEL 660-A. .. Fotal Price $42.95
$12.95 down payment. Balancs $5.00 ]
monthly for 6 months.
0 Venclose$...... as down sayment. I

0 Ship €.0.D. for the down payment.

e ) s e e e e 5 5 s e ey e e e £ 5 oy e o oy
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switch. The tendency on the part of a
viewer located 30 or 40 miles from a
transmitter is to operate the receiver
with the area selector switch in the
suburban position. Unfortunately, at 0
this distance, signal level is quite often For That Extra Mclrgln
high enough to cause the video ampli-
fier to limit with attendant sync buzz. of Safety o
To remedy this condition, rewire the
video amplifier grid resistor (R... 1

megohm) return, in the suburhan posi- ]copper Pluied

tion of the switch, to the cathode of the

first audio amplifier, d d
Ground Rods

TS-410A CHASSIS

Horizontual overdrive and fold-over. | . A

To eliminate this condition, do the B""g Extra Profits
following:

Change R.. (4700 ohms) to 6800 Simple! Practical! Low-
ohms; R. (4700 ohms) to 3600 ohms; | priced! Of smooth-drawn

vis | steel. pointed for easy
PIN 4 ITUl . - .
womiz ou$33$65‘;: v cen e driving and copper plated
o2 | for rust prevention and to
(l .
viag _ 9000jrces 3 assure clean electrical
ssofcer |\ SQ: contact. Available in four
T 3okS 9 w0 popular styles, in 4°, &
b3 = . E
Re3 2 YELLOW Iand 8’ lengths, 3&”, 1"
TR = q
:uz and *." diameters. Send
1L = for special Ground Rod
‘""I L Lova | Bulletm and prices.
=1 C2°8 | pins oF
— | 4.7% 1ZAX4GT
PHASE

i e oaéété

oozl cez\ BRI a0 e Division of Chisholm+Ryder Lo. Inc.
CSOI ‘5323 HIGHLAND AVE., NIAGARA FALLS, N. Y.
“To find and follow == - |

Cw (002 ufd.) to 4700 pufd. (See ac- | 7n ""TT:.E.'%':' Yome on ‘oreicE - o TONT AN

| companying diagram for original cir- 3 Neen nix(-'l‘t"!jmﬁ.:.ﬂll“} ) v
cuit.) el

Visibie retrace lines. White TheY Last

used e

u
Shippo
To improve retrace blanking. change PHILEQ TV TURRET TUNER (Pt e 76:3100. lows

coill sirlpsy. For *48 & 40 nusdels. .a9
R.: (3300 ohms) t'o 1800 ohms, and R. ABOVE TUNER with s skl wive 1.08
(1800 ohms) to 3300 ohms. These re- over £4.00 worth of Res!alors, O s9

- - . . . SI-ACK HARD RUBBER PANELS thi
sistors are in the plate circuit (pin 6) R R L L L B
n . . 2"’('.‘ ', H ' — H
of the 12BH7 vertical blockmg oscilla- EXPERIMENTAL TUBES for Test, Resed

. . . Fil. tested. Kit of 40 assfd, reve. (vpes.
tor tube. This will increase the blank- G0-60 (G-EI RADIO DIAL STRIPS. T
ing pulse at the grid of the picture | ELECTRIEAL RUBRER Tare

tu],e 60° TV DEFLECTION YOKE for 12" & 16" tnhex 1,29
High -voltage flushover. - ;T; _sn;u_..s--__T : :F_i
Add a 3000-gxfd., 2000-volt condenser Gl MOTOI Tyne St 1725 1IN |

from the picture tube focusing anode S (TR st w1 |

tblue lead) to chassis, to prevent high-

6V.0C MOTOR (lu-lcm llu\ll)rmlf

canedh. 14" shaft. 27, 01
X1 (shpm wt.

voitage flashover within the picture
DELCQ DC MOTOR (7 15S92818), 27

|
tube. Change condenscers €. and Cu. Vi ahaft, Lad.. dinjez. 0..20% s |
(5000 pufd.) to condensers with a 2000- s e, 57 S RS G G DI 1
volt rating to climinate high-voltage | | st condenser & wileh ( Ws). .- 3498
flash-over within the vertical output ;,,“ ARMY FIELD WIRE . . . coils 110.

. . . T,
INSIST ON tube and the damping diode respec- || 50 BiLov BOLBS = (81 min bay. s ui 1-s 69

ti\‘ l 6V. AC'DC PLUNGER SOLENOID 2"(I"§ll
AMER'CAN Oy' Tineh travel. . .. . e v et vnan o . 98

BL?WER WHEEL ‘& H(‘)‘US::'GI I. i( ‘lu
With any =mal) 14 U 4] i aku 4
REPLACEMENT U.HF. TUNER TT-19A. TT-27MA. etc. morany AL peaninn SwvEL e
CRYSTAL Oscillutar drift. Desiomed for TV TABLE u;erin TR
CARTRIDGES |  To prevent oscillator drift during ,{‘;,',fﬁ:‘.'w";','.}:';‘g,",".s,“.".".' Jretweeen 2.95
. . v - ETS . . . .
warmup. add a 19-suld. condenser be- | B33 BERRETS - LY
Sendyloc/FREE cotaloyes tween pin 2 of the 6AF4 oscillator tube
| and the oscillator pipe. USUPER ces saviNGstt .
| | s e :
T8-925 & T5-351 CHASSIS A n SN e AR
a Haio buzz,
MEVCaH. microphone co. This may occur if the lead connect- I‘E,.TE;;c;,;;g—,xz,,?s;m_s?,"‘cg—égl,,.. i
i H . ol ). on )te
lng th(‘ arm Of the \‘Cl‘tlca] hOld con- Ming ‘:‘!li(c‘rn?l(,l I;?xmczlglﬁrx;:);'l?';—::(;éxs;‘x([umlul '

trol to the blue blocking oscillator | RADIO CORP. |
S South Foir Ciaks Ave, ~ Posadang; 1. Colif transformer (Ta:) lead is carclessly lE“Iu “E O Lo Gl i
. - M . . . New York 7. N

dressed where it passes audio tubes, so | " T T W W W W W New York 7. N. V.
106 RADIO & TELEVISION NEWS

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

that one or the other of these tube
grids can have the vertical seanning
frequency impressed on it,

To remedy this, redress this
away from the audio grids.

lead
-30—

The "'Basket Chassis"
(Continued from page 43)

lengths. Round head screws
used, hut hinder head secrews
ably arc prefcrable.

Feedthrough lcads should be pro-
tected by forcing 'i-inch rubber grom-
mets into the mesh at the feedthrough
point. This method was used to pro-
tect the a.c. input and powcr output
cables on the power supply.

Adjustment

After constructing the power sup-
ply, operate this unit without connec-
tion to the transmitter. If there are
no indications of overheating it is
probable that the unit has been cor-
rcetly wired, If a voltmeter is avail-
able this conclusion can be verified by
measuring output voltages. These may
measure slightly high since load cur-
rents are not being drawn. A d.c. out-
put of 440 volts was measured for
the power supply shown.

After connecting the transmitter to
the power supply wait for about a
minute for the tube to warm up.
Without the antenna connected and
with the proper plate coil in the
soclket, press the key and rotate the
tuning condenscr, €., until oscillation
is indicated by a dip in the plate
current reading.

This transmitter was designed for
use with a simplc voltage feed an-
tenna. This type of antenna consists
of a single wire cut to the opcrating
frequency. The approximate lengths
are 260 feet for the 1.8 me. band, 126
fect for the 3.5 mec. band, and 66 fcet
for the 7 me. band.

The antenna can now bh¢ connected.
and the key closed. Once more rotate
the tuning condenser until the plate
current dips. \With maximum coupling
this dip will be slight. To increase
coupling move the tap toward the
ntate end of the coil. To decrease
coupling move the tap away from the
plate end of the coil. The tap con-
nection is made by carefully sanding
away the cnamel insulation from the
turns and soldering the tap to a suit-
able turn. Be careful not to short ad-
jacent turns.

Power output is depcndent upon ap-
plied voltage and the ability of the
transmitter to accept loading. Ex-
cessive loading may stop oscillations.
This limitation is dependent upon cir-
cuit components and arrangement.
After loading and tuning, key the
transmitter to be sure that the cir-
cuit keys well. If keying is poor de-
crease antenna coupling slightly. An
output of 15 to 20 watts can be ex-
pected in most cases. The unit shown
draws approximately 15 milliamperes
unloaded and 60 milliamperes with the
antenna attached. 30—
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Windsor TyBES

TO MERIT YOUR CONFIDENGE -

Istaction  §very tube we -hji has been tested in
set for 'EAR PERFORMANCE.  Fach tube

packaged i midividual carton— and. each WINDSOR Tube you

full RTMA GUARANTEE!

huy careries ihe

Type Esch Type Each | Type Enozh
1A76T..5 47 1U5 S .51 SAUS ...5 .47
1B3GT .. .B¥ 1X2A . .74 KAVS 1
1C6 ..., 1,04 2A7 .74 | 6AVS . 4
1E7GT .. 1.07 2X2 1.43 | 6AX4 . 72
1H5GT . .51 3LF4 .76 6B8G . 93
... .93 304 . .66 OBAS . H}

. .93, 3Q5G67 72 4BAT 86
.43[354 .... .61 |6BC5 ... .58

48 13v4 ... .62 |6BD5GT. .98

82 | 5R4GY .. 1.00 4BDS ... .54

Las .80 | 5U4G .. .44 |6BES ... .51
1LB4 . .82 1 5v4G ... .83 |&BF5 . .88
1LC5 .80 15Y¥3G ... .37 &BFé ... .43 .
1LC6 ... .80 5Y3GT .. .32 4BG&G . 1.47
1LDS 80 5Y4G ... .43 4BHé . 63
1LE3 ... .80 &ABGT .48  6BJS 53
1LGS .80 | 6aB4 ... .51 &4BKS 76
1LH4 ... .80 BACSGT. .82 &BK7 . 97
1LNS .80 &AGS .. .59 &BL7GT . .94
INSGT 83 | 6AH4 .. 48 6BN6 ... .98
.76 1 6AKS .. 1.05 | 6BQ4GT. .98

72 | ALS ... .44 | 6BQ7 .92

.85 ugs .. .51 |4BZ7 1.09

62 8AQ6 .. .47 |6C4 .... .41

.67 1 8AQ7 .. .75 | 4CBb ... .58

.52 1mns ... .42 |6CD6G . 2.04

.62 BASS ... .55 16D6 .... .43

.78 SATSE ... .42 |6E5 .... .72

.61 ‘ 8AUSGT. .85 '4F5GT .. .54

imsure vour <al-

TESTED ang

GUARANTEED
for PEAK

PERFORMANCE!

a ralic or 1%
is attractively

WINDSOR
TUBE CADDY

The most practical Service-
Aid ever designed for the
radio and TY repairman.
This ideal television carry-
all now offered free with
every purchase of $160.00
or accumulated purchases
totalling $160.00 within 9.0
days. {You get caddy credit
memo with each purchase.)

Windsor Tube Caddy
may also be pur-
chased outright for
$14.95.

Carries approximately 125
tubes including meters and
tools.

163, inches long x B4 inches
\?Id‘e x 13%, inches hlgh.

Weighs only nine pounds.

Ruggedly constructed with
hua‘\‘:; lezthcreua covering.
strong plastic handle. nickel
plated hardware, and rein-
forced with metal clamps.

DON'T MISS THIS SENSATIONAL OFFER!
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RECORDING TAPE (Plastic Base)
40% OFF (NEW)
WASHINGTDN' D_ c WHERE ELSEWOULD THERE

AMagnetic,
* BE MORE RED A TAPE?
e 1200 ft. plastic tnpe with plastie reel Included.
® Each reel Indlividunlly boxed.

® Choice of nationally” famous top cquality brands
such as:

= 313,205 Heeves (XN 3.20; Audio

el o - 3.2%; Panicoustic

Do, Profescional @orade (211 HIPA)

2 0.
& FREE! A 7.9% tape carrying case included With
purchase of 12 new tapes!
* *

* * Kk Kk k k Kk Kk h Kk &%
USED RECORDING TAPE {PLASTIC BASE)

1.99 for 7"=1200 foot
.99 for S'— &00 foot
.59 for 4a"— 300 foot
129 for '— 150 foot

Plastic reels included with
all above sizes

New empty plastic reels in
boxes for easy labeling. 3”

SPEAKER RECONING

Complete line Cones, Spiders. Rings
and Voice Coils. Custom Built Voice
Coils. Low prices. Write for Parts
1.ist and Reconing information.

WESTERN ELECTRONICS CO,
3164 Went Colfax Denver 4, Colo.

g TELEVISION jum

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER

;on 4" 22¢; 5" 24¢; 7" COMMERCIAL OPERATOR  (CODID)
oc: 7 fessional ] A ANRVICING
(2!5." hub) ’;;e"::"zm;?v RADIO SERVICIN
BOXES: 3~ 3¢; 4~ Sci S” . s . s
sei 77 10¢ ea. I Television Servicing |

W carry new recorders, reeording Lilanks, tape, tape
recorders. ete. nt large savings. PLEASE INCLUDE
SUFFICIENT POSTAGE.

COMMISSIONED ELECTRONICS CO,
2503 Champlain St. N.W., Washington 9, D. C.

{Approved for Veterans}
SEND FOoRl FREIE LITERATURE
BALTIMORE TECHNICAL INSTITUTE
1425 EUrAW PLACE, BALT. 17, MDD,
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Karlson Enclosure
(Continued from puge 60)

very rapidly with the result that at
30 cycles fundamental coupling is vir-
tually non-existent. Note also that a
scrious dip occurs here due to cabinet
resonance in the region from 120-350
cyeles, the region of maximum voice
power. This dip with the consequent
adjacent peaks causes a considerable
amount of overhang which is tvpi-
cal of many such enclosures. The
cabinet tested was onc of a standard
commercial design with a volume of
approximately 6 cu. ft. The impedance
curve of the same speaker in the
Karlson enclosure (Fig. 8) indicates a
decided change from the previous
tests. First of all, note the complete
absence of any indication of a single
mechanical resonance curve as is evi-
denced in the previous tests. The
curve resulting from these tests is
very similar to that found with very
large exponential horns, and is also
characteristic of almost all exponen-
tially tapered terminations which are
used in achieving a flat response over
extraordinarily wide bandwidths. As
shown in Fig. 9. this type of curve is
peculiar to a special case in the nor-
mal resonance formula, and occurs
near the point of optimum eritical
damping at which the resonant fre-
quency of a system is zero. This opti-
mum value occurs only in horns or
other distributed parameter dcvices
when they approach an infinite size.
Since optimum coupling can only he
achicved in a device having distribut-
ed parameters and its losses primarily
due to radiation resistance, this curve
therefore represents an almost ideal
performance relative to its size. The
alternate peaks and dips shown do
causc some variation in the frequency
response. Olson states that a deviation
of impedance on the order of 6:1 is re-
quired to change the acoustical output
2 db, so it is obvious that the de-
parture from the mean due to the
largest deviation shown is a fraction
of a db. It is accepted that 2 db is the
minimum difference that the ear can
detect. so this minor departure from
the ideal is considered acceptable. An
important characteristic of such curves
is the non-harmonic relationship of the
peaks and valleys thercin. Thus for a
note at 30 cycles no reinforcement is
given to the second harmonic at 60
eycles or the third harmonic at 90
cycles. This characteristic still fur-
ther improves the cleanness of the
bass response. It is estimated that no
more than 2% harmonic distortion oc-
curs at 30 cycles in the Karlson cn-
closure. When the impedance curve of
this enclosure is normalized to com-
pensate for the obvious dip in the
speaker impedance, it is seen that the
matching and transition from the low-
est to the highest frequencies occurs
with extreme smoothness and conti-
nuity, thus indicating the value of the
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You won't be able to resist the bar-
gains made possible by a “Surprise’!
Trade-In Allowance on your used test
or communication equipment. So don't
hesitate. Take advantage now of our
better-than-ever “Surprise’’ Trade-In
deal. Trade used, factory-built equip-
ment today. Wire, write, phone or
use the handy coupon.

NEW ELMAC AF-67 TRANS-CITER
Net $177.00

P I S N

NATIONAL NC-183D.
Less speaker. Net $383.50

All prices f.o.b. St. Louis
Phone CHestnut 1125

Mmo co.

1125 PINE ST. « 5T. LOUIS 1, MO.

January, 1954

I WARNED YOU
GUYS NOT TO GO PAST

JOHNSON VIKING II
TRANSMITTER KIT. Net $279.50

Wired and Tested. Net $337.00

NATIONAL HRO-60,
Less speaker. Net $533.50

COLLINS 75A-3
with 3 KC mechanical filter.
Less speaker. Net $530.00

HALLICRAFTERS S$X-71.
Less speaker, Net $249.95

frecccscccaa= FREE cATAloG!-----------’
RN-54-1

WALTER ASHE RADIO COMPANY

1125 Pine Street, St. Louis 1, Missouri

[ Rush “Surprise’” Trade-In Offer on my

for.

[show make and madel number af new equipment desired)
[d Send new FREE 1954 Catoalog.

Name

Addrass

City Zone State
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cxponential coupler as an acoustic
transformer. An exponential horn 31%
ft. long with a mouth diameter of 12%
ft. and throat diameter of 15 in.
would be required to approach this
performance.

Fig. 10 illustrates the various char-
acteristic frequency response curves
resulting from the use of these types
of enclosures. The acoustic output of
a driver falls off quite rapidly in the
lower [requencies, due to its inability
to properly couple to the air. With the
exponential coupler these difficulties
are largely overcome.

Radiation Characteristics

If frequency response were gur sole
concern, then our design problem
would be virtually ended. However,
the radiation characteristics of a
sound source must also be considered.
Ideally the sound from a loudspeaker
syvstem should be radiated in a com-
pletely uniform manner for ali fre-
quencies, When this is not done the
loudspeaker system will create entire-
Iy different tonal values in the repro-
duced music than that contained in
the original sound. Ordinarily a “hi-

(8)

Polar radiation pattern for (A) horizontal and (B) vertical planes.

1" enthusiast will quibble over a frac-
tion of a db in an amplifier, and yet it
is not unconimon to have a difference
of 20 db between the main lobe of a
speaker radiation pattern and the side
lobes. Obviously high-fidelity repro-
duction is a misnomer under such con-
ditions. Some may argue that stand-
ing waves in a room will vary that
much, so why worry about it. How-
cver, when we consider that all sound
is made up of transients rather than
steady-state conditions, the relative
intensities of the direct radiation from
the conclosure become predominantly
important since these transients are
not of sufficient duration to create
standing waves.

Unlortunately, most loudspeakers
and horn combinations have variable
radiation patterns for cach frequency.
At the lower frequencies there is not
sufficient deviation to cause real con-
cern. However, when we approach the
higher frequencies above 1000 cycles,
it is common to observe highly direc-
tive beaming cffects, If we imagine a
different distribution of sound for ev-
ery frequency above 1000 cycles, we
can have some appreciation ol why

some high-fidelity systems sound dis-
torted and unnatural. Almost all
musical instruments operatc from rel-
atively small sources of sound with
respect to their frequency ranges. Ob-
viously they cannot be reproduced ac-
curately with systems which do other-
wise. Fig. 6 shows a typical family of
radiation curves of the main lobes in-
herent to a 15 in. spcaker at several
different frequencies. The side lobes
have been omitted for the sake of sim-
plicity. This should give onc some idea
of how the sound is frequently repro-
duced in even the most cexpensive
high-fidelity systems, Various devices
have been used to overcome this effect
such as small horns, special tweeter
speakers, ete, but still the answers
achieved are a strong compromise
with the ideal. In contrast to this the
radiation pattern of sound emanating
from a slot is shown in Fig. 7. This,
of course, represents the ideal theoreti-
cal case. In practice, however, the de-
viations from this ideal are relatively
minor as can be scen from the polar
radiation plot shown in Fig. 11, for
both the horizontal and vertical
planes, The radiation in the horizontal
plane is extremecly uniform over an
angle in cxcess of 120 degreces. This
performance is analogous 1o that of
the TV antennas in use on the Empire
State Building in New York City.
These are omnidirectional in the hori-
zontal plane and have a narrowing
beam in the vertical plane. Somie nar-
rowing occurs with the Kurlson en-
closure in this vertical plane. How-
ever, the phasing has been so adjust-
ed that even this deviation from the
ideal is minimized. As a result, this
cenclosure has an essentially uniform
radiation pattern throughout a solid
conical angle of 120 degress. This an-
gle of radiation, by virtue of the de-
sign, is tipped upward so that its apex
falls nearly at the intersection be-
tween the floor and the wall against
which the unit is placed. This feature
still further enhances the coupling

RECEIVING TUBES

ALL TUBES ars guaramiesd for one year . . . individeally
baxed. Very BEST BRANDS avoilabls for immediots delivery]
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between the enclosure and the room
due to the reinforcement of these two
plane surfaces. When the enclosure is
placed in a corner, this reinforcement
occurs with three plane surfaces, and
an appreciable power gain is thus
realized in the low frequency range.

Construction

The construction of the enclosure is
reasonahly obvious from the drawings
of Fig. 5. The side walls have been
dadoed out to provide a Kkeyed-in
sturdy construction which can resist
the onslaughts of the heaviest vibra-
tions and pressures built up within
the cabinet. These pressures are quite
considerable, as may be cexperienced
by turning up the music and standing
immediately in front of the cabinet.
The pressure waves will actually be
felt. The construction with the panels
running from side to side is reminis-
cent of that of an I-beam and cer-
tainly exhibits the same structural
strength. The front chamber is fin-
ished with a hard, non-absorbent sub-
stance to prevent any loss in high fre-
quency response, It is also important
to place the 1-in. absorbent pads in
exactly the location shown in the
drawing. Mechanical vibrations of the
cabinet are not hecard at any fre-
quency.

The entire assembly is glued, nailed,
and screwed together as required with
the back being removable for the in-
sertion of the speaker. The speaker
chamber has been designed to accom-
modate all of the well-known {ypes
available. Speakers smaller than 15 in.
are mounted by means of an adapter
plate which fits over the normal 13 in.
speaker opening, Since the sizes of
many of the parts arc quite critical,
the production enclosures are all cut
with the use of special jigs to obtain
absolute uniformity of performance.
The parts fit together like a jigsaw
puzzle due to the dadoed construction,
and are quite readily assembled.

A partial list of speakers suitable
for use with this enclosure is given in
Fig. 5 to aid thosc who wish to build
this enclosure. The performances of
these speakers in this enclosure are
closcly allied with the quality of the
speaker selected. —30—

227 STATIONS ON NET

HREE more TV stations have been

addded 1o the Belt System™s nation-wide
1elevision network to bring the total to
221 stations in 137 cities in the United
Siates.

The most recent  additions  include
WOCIASTY in Champaign, HL: KGTV,

Des Moines, Ia.; and WIBW-TV, Te-
peka. Kansas.,

WCIATY receives notwork progeams
over i facilities from Chieago
while KCTV is fed from the transconti-
nental radio-relay route and WIBW.TV
from the Kansas City-Oklahoma City
radio-relay route,

A. T, & T. also annoeuneed plans 10
add two television ehannels—one in
cach direction—to the Albany-Buffalo
ridlio-relay route.  Application i= now
pending before the FCO for permission
to start this construction. 30—
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c0ll|Ns TUNERS
e and
'"PRE-FAR’ RECEIVERS

AUDIO PRODUCTS CO.
Two ALl NEW Complere Kits for
Every High-Fidelity Need

Cathnr Awthe Fradvins Co 11 1 ne wop
eftibeied w.th Calm Rodie Co

Each Collins Tuner Kit is complete with
punched chassis, tvbes, power transformer,
power supply components, hardware, dial
assembly, tuning eye, knobs, wire, etc,, os
well os the completed sub.assemblies: FM
tuning vnits, AM tuning units, IF ampli-
fiers, etc,, where applicable. Al sob-
assemblies wired, tested ond aligned at
the foctory make Callins Pre-Fab Kits easy
ta assemble even without technica!l knowl-
edge, The end result is a fine, high qual-
ity, high fidelity instrument at aften less
thon half the cost — because you helped
moke it and bought it direct from the
factory.

0.5, - I £ 1

The FM-11 tuner is ovailable in kit farm with the
If Amplifier mounted in the chossis, wired and
s tested by vs. You mount the completed RF Tuning
m__ - _ Unit and power supply, then after some simple

v
wiring, its all set to operate, 11 tubes: 6J6 RF
$l 525 amp, 6AGS converter, 6C4 oscillator, 6BA6 st IF,

FMF-3 Tuning Unit
The best for FM. The most sensitive

and most selective type of “‘front end’”’
on the market. 6 to 10 microvalts sen-»
sitivity. Image ratio 500 to 1. 6J6
tyned RF stage, 6AGS converter, 6C4
oscillator. Permeability tuned, stable
and drift-free. Chassis plate measures
612 x412"', In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM con be oltained,
Tubes included as well as schematic
and instructions. Draws 30 ma. Ship-
ping weight FMF.3: 212 Ibs, Dial avail-
able (o $3.85.

i RIS

ol Ad 1“'

1975

A remarkable value! 6 tubes are wsed
in the IF amplifier: 6BAS 1st IF, (2)
6AU6 2nd and 3rd IF's, (2) 6AU6
limiters and 6ALS discriminator. High
gain, wide-bond response (200 XC) for
highest fidelity. 20 to 20,000 cycles.
Distortion less than V2 of 1%. Draws
40 mo @ 220 volis. Chassis plate di-
mensions: 114" x 2¥2". Shipping
weight: 3 Ibs,

IF-6 Amplifier

AM-4Tuning Unit

Tops in AM superhet performaonce! A
3-gang tuning condenser gives 3 tuned
stages with high sensitivity ond se-
lectivity. Assembly is completely wired,
tested and aligned ready for imme-
diate use, Frequency coverage 540 KC
to 1650 KC at o sensitivity of 5 micro-
volts, Tubes 6BA6 RF amplifier; 6BES
converter; 6BAS If amplifier and 6ATS
detector. Draws 30 ma @ 220 volts.
Mounts on o chassis plate measuring
4"'x73a"”, Shipping weight 2V2 Ibs,
Dial available a1 $3.85.

www americanradiohistorv com

L

(2) 6AU6 2nd and 3rd IF, (2) 6AUG limiters, 6ALS
discriminator, 8AL7-GT double tuning eye, 5Y3-GT
rectifier, Sensitivity 6 to 10 microvolts, less than
Yo of 1% distortion, 20 to 20,000 cycle response
with 2D8 voriation. Chassis dimensions: 1212
wide, 8" deep, 7 high. lllustrated marval sup-
plied. Shipping weight 14 Ibs.

5775

FM/AM Tuner Kit

The original 15 tube deluxe FM/AM pre-fab kit
redesigned on o smaller chassis. The tuner now
measures 14" wide by 12" deep by 74" high.
This attractive new front and dial assembly opens
up new applications where space is at a premium,
Kit includes everything necessary to put it into
operation—punched chassis, tubes, wired and
aligned components, power supply, hordware, ete.
Kit comprises FMF-3 toning unit, IF-6 amplifier,
AM-4 AM tuning unit, magic
eye assembly and complete
instructions, All tubes included.
Shipping weight 19 lbs.

PO Bos 368, Westheld, N. J,
Tel wstheld 1-4390
D #M Tuner Kit [3 FM/AM Tuner Kt ( Slide Rule Diol Assembly
| ©#m8-3 Tuning Unit G 116 Amplifier (3 A4 Toning Unit

| NAME.

IADDIISS aooo@ MO B e e e me B e e e
lCll' LSTATE., ...

' Amovar for Kit §. Set weights, odd shppiag oM §.. . .a
) Torol amowni enclosed § Cheek [ Money Crdes [

WHEN YOU THINK OF TUMERS. THINK OF COLLINS AUDIO PRODUCTS

m


www.americanradiohistory.com
www.americanradiohistory.com

Let MILTON S. KIVER Help You
Prepare For U.H.F.-TV
And...

EasytoTRAIN ATHOME This Practical Way!

Men with the right training in Television Serviciug are
in big demand . pull down big pay. T.C.1. TRAINS
YOU RIGHT with casy-to-follow technical training
designed by secvicemen, for servicemen! You learn prac.
tical, professional type Television Servicing without
feaving your present job. Included are noney-making
extras such as set conversion, master antenina installation,
U.H.F.-TV and field servicing short cuts. You can start
cartting Television money after the firsc few lessons.
You learn to test, trouble shoot and repair all types of
TV sets the proven, practical way!

HERE'S HOW YOU GET EXPERIENCE!

You train on your own large screen modern television
receiver, furhished as part of your course. This set is
yours to keep! As an optional feature vou can ger two
weeks of actual field experience out on service jobs
aud on the repair beneh for Chicago’s largest independ.
ent servicing organization. You learn Television Serv-
ieing by actually doing Television Servicing . . . von
get the practical know-how you need 10 qualify for BIG
MONEY in this fast.growing ficld! Age Is ne barrier,
Many TCIl students ore over 40!

¥(‘T ?s.l(l‘yuvnse}i ACT NOWI! Mlail coupon for
i G'}-'uh‘lri.c"u'v“: FREE Catalag and SAMPLE
it Chesk st LESSON. Write TODAY!

) DMMUNICATI(
D g ) Dep AW 3go O

the new H.H. Scott &

INCLUDES EQUALIZER — PREAMPLIFIER,
10-WATT AMPLIFIER, AND POWER SUPPLY.

59995

net

YOU GET and keep mod-
ern large screen Television
receiver.

YOU DO actual testing,
servicing, trouble shoot-

ing and repairing

MAIL NOW FOR FREE BOOKLET g

] MILTON S. KIVER, Presideni

| TELEVISION COMMUNICATIONS INSTITUTE
, 205 W. wacker Dr., Dept. AW, Chicage &, 1L
I

|

|

Iush full fuets on Desctical TV tiaintag. |
amn ot oblikated. Saleaman will not call.

veterans:

Name check here l

Address ... |

City : Zone State |
| DBEGINNERS eheck here for Intormation on | |
| Basic Televislon Coutse. 1

899"

THE TYPE 99-A TRANSCRIPTION AMPLIFIER
An H. 11, Scatt prafessional oq|m|in_-r—prc.nuplilicr. 10-wan amplificr, andd juwer

supply — I complete in only 130 5 3% x 0%

!u”w” cnnlm|s dive W c-pm|im|inn curves. Conlinuously variahle |-n.»'.,

cut il hooal,  Aulonialic loudness cunlrul will

pensalion Lot selector tar phono. luner. tajw. and TV, lupnts tor niagnelie,
it l|||-|ihl|«~ [lnLups and tor Dynaueal nois

crvslal. and const

inches, Separate turnover and
and Irehlc
cnnlinuuuiiy fu'iusln|n|c coin

SUPPes<Or il

dubbing recards o tape Level conteol tor dilferent pichups. Rumble lilter with

| M) opr prevenls <|||p:\u(|ilv|c overlnad. Ou!plll tubes
ind 300 ohms. \Wiile for free
W03, il's

shirp cutall lulow
n.ulicu“j' balanced: 5|u-.|Lcr vulbputs -
boaklet No. RN-11, A1 onl

16,

UN

T v

our best buy in aodio!

PACKAGED ENGINECERING

112
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1
Mac's Service Shop .
(Continued from page 76)

- = -

“Now look, let’s not 1rv to win an
Oscar with this safety talk.,” Barney
said with a grin. “You're waxing pretty
dramatic, you know. 1 suppose we
ought to mention, too, that vou should
use an insulated rod instead of your
fingers for probing around the wiring
of a live set.”

“That’s right,” Mac agreed. “On the
whole. though, I imagine that a scrv-
ice technician would be likely to he
more aware of the cdanver of electrical
shock than he would of other possible
sources of injuryv. For example. we
know how important it is to avoid
neathing the fumes ol carbon tetra-
chloride or of getting the stuff into
your cves o1r a break in the skin; yet 1
still sec a lot of fellows handling the
solvent as carelessly as though it were
water. They ought to read some of the
articles that have appeared in racdio
magazines telling how familiar carbon
tet can cause serious illness or even
death if mishandled.

“In the same way the average tech-
nician has been pretty well impressed
with the (act that he should handle a
TV pieture tube with extreme caution
to avoid an explosion. but he does not
hesitate to grab hold ol a reeeiving
tube with his bare hand and vank
with alt his might in an attempt to
putl it from a stubborn loetal socket.
Il one of these tubes hrealis and cuts
a quarter-inch-deep gash in his thumb.
as it did in mine, he will not need to
be reminded after that fo use a tube-
puller, leather glove. or some other
means of protection when taking out
ordinary recciving tubes.”

“Even if the tube does not break.
you can often get a nasty burn from
trving to handle a too-hot tube,” Bar-
ney remarked.

“Right again,” Mac applauded. “and
a burn is always dangerous because it
affords a good place for infection to
start. This is one rcason we should all
be careful not to be burned with a hot
soldering iron or hot solder. Parts be-
ing soldered should alwavs he held in
place with pliers instead of 1he fingers.
Even though the part can be gripped
in such a manner that heat f{rom the
joint eannot he conducted to the fingers,
there is always the danger that the
point of the iron will slip off the joint
and ab against them or that a blob
of excess solder will roll Irom the
joint or the iron on to the fingers and

burn a blister before you can say
‘ouch’!
‘WVhat really chills me, though.”

Mac continued, "is the sight of a guy
pulling on a wire with alt his might
while he softens the solder joint with
a hot iron. When the wire finally does
break loose. it invariably throws a
spray of melted solder, usually direet-
ly toward the person pulling on it. A
partiele ol hot solder striking the cve-
ball could easily cause permanent
blindness. Never, NEVE[R do that. Use

RADIO & TELEVISION NEWS
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AT NEW LOW PRICES

BROADCAST BAND
and AERO

tdeal for Use in Boats, etc.

MN-26-C Remote Contielled Navi-
gatlonal Direction finder and com-
munications recerver.  Manual DJ
in anv one of three freq, bands, 150
to 1600 KC, 24 ¥, Self contained
dynamotar supply, Cotplete instai-
lation, Including receiver, control box. loop, aziminh
rontiol, Left-Night Indicator. plugs. loop transmission
line and flex. shafts.

ALBIh;INI'FS BRAND NEW EXCEPT CONTROL

..$69.50

Hi45
nhmllalinn. o

T Illl‘ﬂm')'l‘l(‘\. it 49.50
MN.26-C alone, like BCW..oieas . 20.95
MN-26-Y s §s less tnbe oo 4.95
MN.20.E Laop, 1hand .. 6.95
MN-52 (1ank dilee, NeW..aeviiiasracacavans 2.50
MX-26LB Recelier exe. ..o it 59.50
Low Freq. Crystals—FT 241 A for 558, lattice fil-
ters 2" spc. S4th harm channels listed by fund.

Fractions omitted.
370 388 407 425 444 462 481 501
372 390 409 427 4496 364 483 503
374 392 411 429 3448 466 485 505 49 l'l
375 394 412 431 450 368 487 507 rreeac
377 396 414 433 45F 470 488 509 ]o fol’
379 398 416 435 453 472 490 S5i1f
81 400 418 137 455 474 192 si2 $3.00
383 401 420 438 457 475 494 514
385 403 422 430 453 477 4196 516
387 405 424 442 461 479 188

Radar Indicator unit for conversion to test
scope or for use as a modulation moniter. Com-
plete with tubes. But, less SBP1. Parts alone are
worth much more. FREE SBP1 (white sg 95
they last) with above. New ...... L]

9S4, 955, CK1005, 1625, 1626, 1619, 33,
34, 9002, 95004, 9006, 6Z7G, 6J5, 12A6,
1F4G, 1F5G

10 Assorted for $3.00

DYNAMOTORS: The hest
to Gy, Multinle winding-!
choice of Y0 or 350 v, at
MA.  Complete dope  sheet
BRAND NEW (See "CQ”

<¥namotor for converslon
Ater comvershan you get
50 MA or 230 v, oar 1n
fuimishen,

A dssued... O

BC 223 Tuning Unils

RL-42 REVERSIBLE MOTOR WITH AN-$I 95
TENNA REEL AND CLUTCH, USED. .

3 for $5.00

MONTHLY SPECIAL

All Four Items For #1000

RT7 APN-1 TRANSCEIVER UNIT -U'wil as an
altimeter, it may be cottverted 1or signaling con-
tol ciieuits, ete,  Used, Jess tibes,
as I8 ... o

RT/34 APS 13 TRANSCEIVER
wannmg tadar ol 415 MU Cont
Stup ad valions other part
been stiipped ol RE se¢tions aha
ale an exvellent buy Boonly 1ar
and ¥ seip, Used.ooooooo

BC 906 FREQUENCY METER. -Llans
with modifieation posxible or Jower 1
TV, ere. Contiims o-3dib DO micioalimmeter
uses Battery paek of L3V oand
43 VB,

R-1/ARR-1
tinns  boeoines
stages ot RF
with diagramy.

and

4.95

r oalteras

wlth  twe

BC-929 3" RADAR SCOPE—
firand new
BEAM ANTENNA SELSYN TRANS.
MITTER and indicator,
BC-684 FM Transmiiter,
Hserd, exe,
BC-601 FM Transmitter, 2|| _‘T me,

$19.95
$12.00
$14.95
$11.95

el exe.
e $17.95
| iver.
P SR $24.95

WA R R E R

SURPRISE PACKAGE

20 Ibs. of assorted good
radio parts., A real value $l 95
at U

i

FL-8 ured, exe. ... i §1.19
(:2c¥F) FTD aooonoaaooma0nacon0o00000e 950
3 for $2.00

ID&/APN4

Made to operate in conjunction with ltadie lteeelver
R-9( )/APN-4. Unlt includes 37 wope

14 dubes, one 5
tithe, ciystal contiolled dandard osclllator, sweeb cir-
................... 42.50

enits, marker pulscs,
Eacellent caml. ..
1B6., 1D, Wrhte for quotailons.

Also available:

Hundreds of items in stock. WRITE FOR NEW
BULLETIN AND PRICES. Shipments F.0.B.
warehouse. 209% Deposit on arders. Minimum
order $5.00. fllinois residents, add regular sales
tax remittance. Prices subject to change without
notice.

sur now: R W ELECTRONICS

RA-52 RECTIFIER
Transtat controlled to produce high voltage DC
from 110 VAC 60 cycle source. Up to 11,500
VDC @ S50 W. Metered high voltage (0-18 KV}

and current (0:20 MA). $69.95

Exc.

Collins Aute Tune

hrand new ..., nogooo
BC-624 reeciver (X Tlexs T,
100-I56MU Lo el $104.95
As fs
Less Exe.
Tubes Used New
BC.455 Receiver, 6 to 9 me..... $9.95 —
BC-456 Modmiator ... $2.95 1.95 §7.95
BC-458 Tran-mitter, 5.3 to 7 me 2,95 = =
BC-459 Trau~mitter, 7 to 9 me 7.95

Ciuntial Boaes.
write.

racks. reecivers for avove in stock:

BC-1033 82-M e revve, Like new, by 1niwes . ea, $5.95
BC-1023 mamd new with tubes.o o
BC-709 1nter. Smib. New.
SCR-625--FAMOUS ARMY MINE-DETECTOR
¥ar 1espretors, Minets, Qi Companies. Planbers, vie.
This unit s 1 at a uill\lll hle
duetion i b )
now  availane
suitease style
D
SCR-522—Transceiver, comvletr in cuse
with top hri Rets Jess tulies
RU.19—Receiver. Comblete control
hox and cuils—hramd new

$29.95
$17.95

Nmmams

TRANSCEIVER

140-144 me, 2 metel, used, excellent condition,
less dynamotor. less tubes,
Only . L}

with tubes $19.95

IMPACT SWITCHES

Brand new ......¢.cii0eeiniaian sgc
10 for $5.00

EBK-22 Relay Unit & terminal box

for ADF—Used ..... sz 95

2 Volt Vibrators

10 for

LOOK WHAT YOU GET
FOR $14.95

S0 teet of continnous leneth of
cable

L] Suoohon eoaxdal

® L feer of same coaxial cahle
® 'ayity type amtemtitar
® 6 Xhott lengrhe of RGRE° with connectors and sockets
® In womden case 1 oweikht So lhﬂ

all for ... ....$14.95
TSI Hand . 5.5
TS Tipe, eae 2.95
EE8 I'ortable Telephone exe. cond. ea. . t{8.95
10 assmted eleeniolyties . .95
Tl asstal, %% and 1 W einilich e .95
L ad @ donn Vol 1.49

MIKES and HEADSETS

T-26 Telephone chest unit with F-1 Western
Electrie Transmitter .. ......... ... .. 2.39
HS$:33 Low linpedance Head-
I exe. $2.95 new $5.45
HS-23 Headset
used 1.89 new 4.50
CD-307 Ext. cord tor
Hs-23-33 ..., like new .79
new .29
Throat Mike—T-30... .. new .98
Lip Mike-—Navy Type ............. rew .98
Cw-49505 High Impedance headset com- 98
plete with headband ... .. ..., Used c
T-45 Lip Mike. New. .$1.75

HS-30, miniature ho.ul\ot Cred'$1.49, rew 2.49

MARK Il TRANSMITTER & RECEIVER

s tdeal tor monile ar stationary use. 15 Tube Set trans-
m||~ and reecitves 2 10~ MO0 Phione, CW oamd MewW
Watt Muster Oseillator Contiol, Transmits and
ives 240 M. 'hene. Al an interconemumicating
set. Colnes eomplete with 15 Fubes, Headset, abiero..
Antennas, Contial Boex, Vaolt 1Pover Supy and
tnstriet x1 S
I'rice . 50
Availahie—,
~

WOBULATOR
BUILD TV-FM-AM SWEEP GENERATOR

You cap build “*Versatile Sweed Frequeney

Generator with APN-F magnetic mits.. . § 5.95
1501206 Beacon Ttecelver . . . 200-400KC, 9.956
TS-I8/ A1 Test 9.50
Tuning Its TN T Q.00
11 R522 Test 5.00

-Nignal Generator 5.00

F exeellent  condition 9.50

H eacellend eondition. . 9.50

3 Imeiter .. 4.95
P-206. inverter. like 12.95
PE-218, inverter, vxrellent condition........ 24.95
[({3¥) 6o0000050006000700000000000000000 $695.00
6. 639 with RA 42 rectitieraoooohieiaa, 225.00

5% Rakelite Speaker cave sueh as used on Interoms
$2.0

8$.59 each {les< speaker); 4 for.............

WANTED:

All TS, APR, APS, ARC, ARN, SCR, RS89
and BC equipment . . . write today!
Quote lowest prices in your first letter

R. F. MODULATOR

Cotplete tunable 205 e Test Set. With 110 V.,
B eps, pawer sapply, 3-stage audio awmplifier.

terrifle ehassis for experimentation. ss 95

goud vondition L]
~Tuning Unit for SI 95

wsed, goml cond. L]

$1.95

BC433 RADIO COMPASS RECEIVER, 200 to
00

TU & % or ho
I 375-

11 TUBE UHF TUNABLE RECEIVER
234-528 me, less tuhes

{C. used. excellent condition less
luhes ..................... .$19.95
used. as is, less tuhes and cover. excel-
jent for parts only. ... ......... .5.95

DYNAMOTORS

TIME INTERVAL UNIT. - tansists of line

delay.  vibrating  elewent, and  dia-
phragm mounied in hos approx. 9147 x
G167 x 99,7, Weighs approx. 10 H. Sar-

phts Property. Kasily nsed tor hurglar
alarms, fire alarms, fop horns, ¢te.. ea
DM-28- Dynamotar tor BC-3IN—28V DC
at 1.25 amps in 220 V at 70 MA outpnt
Guod $4.95
tor Commaml  Ite-
at 40 MA

$6.79

DM-32A - Dynanotor
ceiver 28V at 1.1 inpnt 20V

OutpPIt o Used 2.95 New 7,50
DM-33—Dynamoetor for Command Transinitters—
Used $2.95

D-101 Tmp. 27V 1.75 Amp. output 285 VC
DTS QMNP L ieiiereerir s aneaaae each $1.95
3 tor $5.00
PELO3--6V Dypamotor........... Used §22.95
.. 70-—& Meter..... 000G 000000000 .New 89c¢

Dept. N, 2430 S, Michigan Ave., Ghicago (6, I
PHONE: Calumet 5-1281-2-3

BUY NOW!

|

---------------------------——--—---—--—---—-----—‘
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COAXIAL CABLE CONNECTORS

Full Iine of JAN approved coaxial connectors in stock.

$0.42 Pl s1. u 50.90
30 2.1 U 1.10
235 . 2 U .80

.10 UG 1. U .68
A2 v 1. 7 1.40
2206 1. U 1.50
.73 1IG-2 B u -15
.40 UG- 1. B U 275
.65 L'G-: 1z Lt 2.00
45 UG 1. U 379
5001 1. u 12

1.30 1 1. u a2z

1.95 L 1. U 95

2.10 /L 1. i 1.65

1.65 U 1. u -85

i.a0 1. ! 1.1

2.10 ¢ 1. U 1.9s%

2.40 U 1. U .85
.68 1 2. U 1.0
.80 2. U 1i.1o

1.95 U* 2. u 1.45
121 1. u 230
12| 2. u .90
45 1. u 8s

1.30 1 . U 2.65
230 U - l U 1.85
.65 U 1. a9 U 25
5|0 1.75 l‘(‘. f‘-"' U 135
.45 1 1.65 Quotations on
-5011G-87/U 1.40 | All Other Types

NEW COAXIAL CABLES JAN APPROVED

Price Pur Ft. Price Per FL.

RG 8'U ... 21/73¢ RG 58/U .IVac
RG 11U 12' 2¢ e a6 e
nRG 22 E g ,19¢ v u 9¢e
Lleduct 2064 O it ar mare uf a tvpe.
Surplus 100 ft. coil . $5.95

RG-A U Brand New Govt.

SOUND POWER PHONES

Sound Powered Handset
TS-10 TYPE

Uses no Ixlllerics or eox-
ternal power source. ldval
or TV installatlon work.
18, mnnocllnn outhuili-

cludes ‘n- 9.48

farms, eon ll'lll“ll\ JL TR

rs.  exlensions, et
cord.

lzaen .

Iu-mu new. For
.- ULy —Can-

$14.88

¥ Lvpe M head and chest set.
cork requiring tree nse of hands,
wifts of head=el with 2 phones nnk ¢l
mike. Tneluges 20 fi. Fubher cord, Facl n

':Iré) an (m VDO FPotont un (‘nmhn!er $15.80
TS UL W - < e i 00 L 6 et cwi I D
2 Tihes IICA 2 for 1.00

GSNT Tubes SYL or Kenraul

1 meg 1W 105 Pree. ftesistine Waw | | T . 1.50
Gear Asst. 104 yrears. hushines, ete. . . . 6.50
Nwdw\re Asst. 5 1hs. nuls, holts, -

) nasurted resistors 1491
TOMA DC Meter 50 R,
I MA DC Meter 37 Rd. e
1 MA [C Meter Fan type 4%

amp AC Moter 17 . J
S00 MA DC Moter El 'R,
B0 VIN Meler 27 I
-l|n micro armps HC \|ott:l
SPST toggle switeh RAT Imm!l(' 3
XI'T toggle ~witeh bat handle 3A 2
NPT toggle switeh h-u hanitle A
4APDT toggle switeh 1 L
Universal Joint Alllmll m A~ hole 11y
Universal Joint Aluminum 316" hole Ils
I REAE Timing Motor Iln\nrn 1135 .
R RPM Timing Motor Ingraham 113 \AC

srnlb

CNOV -~ & O Bd OO

Tertuwn S BNALOL

-
N
SURANAINRSNVHIONSO

A LBT OF *SUDS5"" TC DO A LOT OF WORK
HIGH CURRENT
ment Transformer, Pri.
105-125 Vac 60 cy 1
Phase Sec.

Amps. 9
|||e(| for

i
- om

lm.' froven plpes, ot

TUNI0TRILT PO PRl it ,B,o, lhs" 52950
SELSYN MOTORS

Armiv Ordpance Tyvpe C-7RZIR |15V, ¥. Trans.
mitter. Approx. 3% dia. x 57" L. Tlke new
EACH %27.50

50 V. 50 Cv. lllzh Torgue. Connect .n su-h- For Uae
Appros, iy 1
NLV 512 a5 PAIR

an’ 110 V. (l() Cy.
Like new, -

FILTER CHOKE—10 HY
400 MA, 90 OHMS
3500 V Test $ 88
HERMETIC SEALED
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STORAGE BATTERIES—SHIPPED DRY
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a soldering tool to free the end of the
wire and work it loose while the iron
keeps the joint hot; hut never pull on
the wire while you are doing this so
that it becomes a slingshot for throw-
ing molten solder into your face.”

“You keep on,” Barney warned,
“and you're going to convince me that
a radio or TV chassis is nothing but a
booby-trap. I'll be afraid to touch one
of the things.”

“You'll be safe enough unless vou
really are a booby,” Mae said with a

grin. “I'm not saying, however, that
even a careful person can always
avoid a minor scratch or burn: hut

such a person will take care of the
minor injury promptly and so insure
that it remains just that. Whenever
vou break the skin. even with the
smallest serately, I'want vou to go to the
first-aid cabinet at once and apply an
antiseptic. The quicker vou do this the
less likelihood will there be that germs

can enter the bloodstream through the
cut, Burns should be treated just as
promplly. Remember, too, that the
baking soda in the cabinet is for neu-
tralizing battery acid that may hap-
pen to splash on the skin.

“Finally, vou know how strongly
feel about every technician being an
expert at administering artificial res-
piration. Probhably this is the Dbest
weapon we have against unnecessary
death from electrical shoek, and I
think it is near-criminal for anvone
who works with electricity o be ig-
norant of this life-saving process. To
work with electricity and not be able
to administer artificial respiration is
like a professional snake hunter ply-
ing his trade without a vial of snake-
bite serum in his pocket.”

“That would definitely be un-good,”
Barney agreed. “Perhaps I'd better do
a little brushing up on my first aid
techniques!” —30—

CANADIAN

FTER reading the article “Electronics

Goes 10 the Fair” in the September
issue of Raplo & TELEvISION NEws,
Ron Mover, VE3SWL,, of Kitchenes, On-
tario sent us details on the claborate
sound svstem instalted at the Canadian
National Exhibition which is held an-
nually in Toronto.

The Exhibition has been held for the
last 75 vears with the exception of the
World War vears. It was incorporated
in 1879 and has approximatelv 30 per-
manent  buildings  installed  on  the
grounds. The value of the land, baild-
inge, and plant equipment is nearly 530
million dollars. The annual cost of stag-
ing the exhibition. exelusive of exhibi-
tors’ interests, is 214 million dollars.

The total area ocenpied by the exhibi-
tion is 330 acres und over 215 million
squace feet of display space are provided
for exhibitors.

A. G. Godfrev of the Waorks Depart-
"I('l]l S‘)ll“(l q‘ ~tent ()f lll(, (‘ﬂnnlilldl] ,\Al-
liun:ll Exhibition advises that all of the
equipment usced is the property of the
exhibition and, with the exception of <ev-
eral major installations, is tahen down
each vear and stored.

The major installations ave located at
the grandstand, bandshell, coliseunt. and
the  grandstand  eentral control. The
grounds svetem consist~ of remotelv-
controlled amplifiers located at the An-
the

tomotive Building., Prinee’s Gate,
grandstand marquee, the Mamfacturers’
Building and the Government Building.

Thesee amplifiers are contvolled from the
central control stndio in the grandstand
mezzanine,

The londspeahkers uzed in the gronnd
svatent arve, for the most part, Altee Lan-
~ing multi-cellular. high-intensity horns
with dual Western Eleetvie # 720 driver
units. Several of the locations, sueh as
the grandstand marquee and the Manu-
facturers’ Building, are also equipped
with 13-inch Altee # 304 bass speahers.
The watertront svstem is fed from the

bandahell and is covered by twenty 21-
inch re-entrant brumpets with 30-watt
drivers. Thete horns are mostly Atlas

units but Jensen and University speak-
ers arve also used.

The bandshell is equipped with two
Altee E3-inch #3010 bas< speakers in re-
flex baffles plus four Altee 2X6 mulii-
cellular tweeters driven by Aliee #288

www americanradiohistorv com

EXHIBITION

driver assemblies. The amplifier in the
bandshell also drives the waterfront sys.
tem. The grandstand utilizes four Altee
# 30 plll; four Altee wide-angle, high-
intensily multi-cellulars equipped with
cight #288 drivers. The bass baflles,
specially built, are seven feet high and
four feet wide and have a volume of 112
¢ubie feet. They are mounted on thirty-
fool towers on caeh side of the stage.

Al of the amplifiers used are stand-
ard Northern Electrie #118 power am-
plificrs, 117 mixer-driver amplifiers,
and #1116 preamplifier series. The
grandstand, coliseum, and bandshell are
cquipped to handle 400, 300, and 200
watls respectively. The coliseum svstem,
located in the arena, feeds the Horse
Paluee, the coliseum arena, the hitching
ring, and the Cow Palace, either sepurate-
Iv or simultancously. The grandstand
eentral control studio handles and eon-
trols the waterfront program, all radio
broadeast~ and pickups thronghout the
park, and relevision andio lines 10 the
varions studios. It is equipped with
driver amplifiers to feed all the remote
amplifiers in the park. 1t is from herve
that the v.h.f. equipment is Jocated for
eommunicating with TCA fHights,

The microphones are all 50-0hm im-
pedanee units. Western Elgetrie #633A
and #6399 microphones are used for
gencral purpose pickup. Microphones
emploved for the show are Altee #2118
pencil microphones which are sensitive
and give excellent reproduetion. In ad-
dition, they also use a few Shure #6356
miccophones plus RCA ““Junior” veloci-
ties and azzorted lapel mikes.

Two Ampex #1401 1ape recorders are
wused in the grandstand. In addition sev-
eral smaller machines, snelt as Webeor,
are nged in other locations ineluding the
Coronation Coach exhibit this past vear,

Sinee all of the svstems can be tied to-
zether in case of emergency no mobile
equipment is used at the exhibition.

During the exhibition, there are 32
separale sound systems in operation ntil-
ing over 73 nnuophmm~ and approxi-
iely 150 londspeakers. To handle the
job. the exhibition employs eight techni-
eiang to maintain and install this equip-
ment and twenty operators.

Our thanks to Mr. Moyer for sharing
this interesting information with our
other readers. i~
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Within the Industry
‘ (Continued from page 28)

offered on a custom-engineered basis
. . . KAYE-HALBERT CORP. of Culver
City, California has absorbed all fa-
cilities of PACIFIC INSTRUMENT AND
CONTROL COMPANY, producers of
servo-instrumental precision equip-
ment for aircraft and industrial use

. THOMPSON PRODUCTS, INC., Cleve-
land manufacturer of aireraft, auto-
motive, and e¢lectronic parts, has
purchased BELL SOUND SYSTEMS, Co-
lumbus, Ohio amplifier and tape
recorder maker . . . CAPITOL COM-
MODITIES, INC. and RADIO SURPLUS
CORPORATION, both of Chicago, have
been merged and will operate under
the CAPITOL name at 1229 W. Wash-
ington St. . . . GENERAL COMMUNICA-
TIONS, INC. has been cstablished as a
new factory distributing firm at 1420
E. 25th St., Cleveland 14, Ohio . . .
CBS-COLUMBIA INC., the rreceiver man-
ufacturing subsidiary of €BS, has heen
made a division of €CBS and will oper-
ate as CBS-COLUMBIA . . .  LEWIS
W. REYNOLDS has established a rep-
resentative firm at 2957 Hardman

Court, N.E. in Atlanta, Ga. The new
organization will bear the founder’s
name,.

* %
ROBERT A. ELLIOT has been appointed
manager of the distributor sales divi-
sion for Erie Resis- . -
tor Corporation of
Erie, Pa. 1

He has over 20 | <«
years’ experience in "-ﬁ‘_
the clectronics ficld
and has becn asso- t
ciated with Pioneer
Electric und Re- ﬁ
search Corporation tr ‘.
as sales manager before joining Erie.
Prior to that he was sales manager of
the jobber division of Stundurd Coil
Products Co.. Inc. and was also asso-
ciated with NBC, RCA, and RCA In-
ternational.

Hce assumed his new duties on Scp-
tember 3rd of this ycar.

* k%

OHMITE MFG. €O, has moved its oflices
to 3601 Iloward St., Skokie. Illinois.
Manufacturing will be handled at hoth
the new plant and the firm’s old plant
in Chicago . . . THERMADOR ELECTRI-
CAL MANUFACTURING COMPANY has
opened a new electironic division at
2000 S. Camficld Ave., Los Angeles 22,
California . . . PERMULTH-COMAN &
ASSOCIATES, thirty-year-old manufac-
turers’ representative firm in the Cali-
fornia-Arizona arca, has moved to new
and enlarged quarters at 2419 S. Grand
Ave.,, Los Angeles 7, California . ..
JERSEY ELECTRONIC DISTRIBUTING
COMPANY has opened a new clectronic
“super mart” at 524 21st Ave. in Pat-
erson, N. J. ... KAELBER & MACK, sales
representatives, has moved to 1 Park
Avenue in Manhasset, New York. The
firm was formerly located in New York
City. 30—
January, 1954

800KS!

HOW TO TROUBLESHOOT
A TV RECEIVER

by ). R. Johnson
A step-by-step guide for newcomers to rapid system-
atic troubleshooting. Read this book and start out
on the right foot!

Over 120 (5Yax814") pages......oovrevrmrsmsersreraens
HOW TO USE SIGNAL AND
SWEEP GENERATORS

by J. R. Johnson
First book on all types of signal and sweep genera-
tors. Gives test uses and discusses problems and
their solutions n using this eqguipment. Apphications
of all signal and sweep generators in AM, FM radio
and TV servicing.
Over 140 (5V2x8Y2") PABeS...occurreercericrinene. $2.10

.$1.80

COMPLETE COLOR TV STORY
INTRODUCTION TO COLOR TV

by Thomas & Kaufman
Complete story on NTSC color TV system. Explains
how color recewver differs from black and white; how
single and triple gun color tubes differ from black
and white picture tubes. Answers all questions on
present day color Tv.,
Over 100 (51axB14") pages, illUS..... ... $2.10

TV TROUBLESHOOTING AND REPAIR
GUIDE BOOK VOL. 2

by R. G. Middleton
Companion book to best selling Vol. 1 Finest practi-
cal book to make TV servicing easy. Spol TV receiver
troubles fast. All items in TV receivers not in Vol }
Does not duplicate!
Vol. 2. 160 (812x11"') pages....o...cceu.ee.

Vol. 1, 204 (8V2x11") pages..«c aucuuonn.

GUIDE TO AUDIO REPRODUCTION

by David Fidehnan
A to 2 explanation of the reproduction of sound,
design, construction, assembly and testing of sound
systems and their components Valuable for service
techmicians, engineers, amateurs.
Over 250 (51/2x812") pPages.....ovevnniessnsssnninnnn $ 3,50

OBTAINING AND INTERPRETING
TEST SCOPE TRACES

by J. F. Rider

Over 500 actual photographs of test scope traces.
Shows how 10 use scopes and what traces mean.
Valuable for servicing TV receivers, FM and AM radio
recewvers, audio systems and test equipment. Specific
test equipment set-ups shown with each application
Ho other book like it!

Over 140 pages

Only $2.40

CAREFULLY SELECTED

for EVERY NEED

of RADIO, TV

Service Technicians

NEWCOMERS OR OLDTIMERS

POSITIVE
CURES FOR
TV TROUBLES

TV MANUFACTURERS’
RECEIVER TROUBLE CURES
VoL. 1, VOL. 2, VOL. 3 aond VOL. 4

Positive cures for TV troubles! Gives you exact direc-
tions for correcting TV receiver performance *‘bugs"
Each cure is official, factory-authorized, direct from
the recewer's manufacturer. Listings by manufacturer
and model or chassis number. Helps correct the most
difficult faults—picture jitter, hum, instability, buzz,
tearing, etc.

vol. 1, 115 (514x814") pages... ..$1.80
Covers 12 brands, Admiral lhrough Dumont

vol. 2, 117 (5"4:8"4“) pages... o .$1.80
Covers 11 brands, Emerson through Jackson
Vol. 3, 119 (5Yax8la™) pages... _— .$1.80
Covers 16 brands, Kaye-| Halberl through Phllco

Vol. 4, Over 115 (5%ax8Va") pages...... ....... $1.80
Covers 10 brands, Philharmenic through Shaw TV

VOLUME 5 COMING SOON!
Promnent manufaclurers not in first 4 volumes.
ONE SERVICE JOB WILL MORE THAN PAY

THE COST OF THIS SERIES OF BOJKS!

TV SWEEP ALIGNMENT TECHNIQUES

by Art Liebscher, Test Equipment Specialist

Never before has there been a book such as this on
TV sweep ahenment! An expert gives you accurate
time.saving methods and tells you how they work.
tntroduces the new Supermark method. Chock-full of
sweep Curve pictures. Valuable for servic ng in UHF
signal areas.

123 (5%2x812") pages, ilUS...ccoumirenne

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by Rider and Usland
Most complete 'scope book! Cloth cover
992 (812x11") pages, 3000 illus..........coee. e

RECEIVING TUBE SUBSTITUTION
GUIDE BOOK

by H. A. Middleton
Answers all tube problems by hishing 2,300 radio-
television tube substitutions \n numerical sequence,
with accompanying wiring instructions, onginal and
substrtute socket (llustrations.
224 (8142x11™) pages.

FIRST SUPPLEMENT, RE(EIVING
TUBE SUBSTITUTION GUIDE BOOK

43 (8Y2x11") pages... . ..$ .99
UHF TEI.EVISION ANTENNAS
AND CONVERTERS

by A. Lytel
Latest nformation on all types of conve-iers, an-
tennas. transmission lines. Valuable for UHF installa-
tion technigues

Over 128 (514%812") PAEES..ccs coomemeecvereeirerins $1.80

$9.00

WRITE FOR COMPLETE RIDER CATALOG
Buy these books now from your jobber, bookstore —
if not available from these sources, write lo:

Joew | Rizez

Export AgamE:
Rehurn Agencios, isc,
I Warrgn Shraet
Hew York T, Hew York
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LEARN MORE ! EARN MORE !

NEW! 1954 TV CONSULTANT
TV Serviceman’s Silent Partner

New, easy-to-use way to 50lve tough-
est TV troubles. UHF sect. includes
conversions, installations and serv-
ieing. Modern aligwment methods
shown by pictures, disdrams and
simple directions, tell exactly what
to do and how to do ii. Practical
pointers on use of all TY Test
Instritnetits. Qver 300 pix, raster
and sound symptomus.  Detailed
directions tell where and how to
firnl Taulty parts. Uver 135 RAPID
CHECKS, many using pix tube as
trouble locator. 125 illustr. of s¢obe
wave forms, diakrams, station pat-
terns, show urious defects—lake mystery out of TV
servicind. NO THEGRY—NO MATH—NO FORMULAS
~—just practical aenlle intw. covering all types of TV sels,

Only....$2

NEW! 1954 TV TUBE LOCATOR
ALL PIX TUBES LISTED!

ing  Time Saver tells
~ to replace ta cie
of Dt tronhle,  Over

a3 suelt TV troubles disted with
nlt a1 charts tor quickly locating
the taulty tubes,  Copyrighted
TROUBLE INDICATING TUBE
LOCATION GUIDES 1or mver Zimm
mest popular modrls trom Adminat
Zenith plus P1X TUBES il

1 medel! B9IT to 1953 uml-

otlse of valuable TV
. pricol very low for
lTatee vohune =nl1\

Only....$1

NEW ! Trouble Shooting PIX GUIDE
incl. TV TERMS Explained

Sect. 1 1g a fully lllustrated GUIDE
to oft-recurrlng pix faults. Causes
and cures explainet. Cobyrikhted
Trouble lndicating illustrated chart
tells where troubles start in typl-
cal TV set — |llustrations show
resulting faulty TV pictures, Sect.
2 exDlains hundreds of TV terms in
fon-technical lanmuage. SPEEDS

UP TV SERVICING — HELPS
u A ER JOB
FASTER! Only....$1

NEW'! TV TROUBLE TRACER

VOL'S 1 & 2 NOW REAOY!
T Comtnen TV honbles traced to
s ey B R

lmuhll- i

Nt

nrsle]s

vlm‘p hown in TV
It.

Ve 70 dHnstrations

on o guitdes, Faaty
Most eonnual picture ttonhles -
lusnared,  with  ~ymptams de-
sevibed. ennses ziven amd remes
1les preseribed.

Vol.1 . .. .only 50¢ Veol. 2 ...

.only 50¢

H. G. CISIN, PUBLISHER

# oOrder from your Jobber today, or if not B
B stocked, write to u
B Horry G. Cisin, Dept. R-1 u
I Amagansett, New York u
B Enclosed find S......... Send W
B [ 71v Consultant [J v Locator i
= 0O TV Pix Guide ] TV Tracer, Vol. ! :
TV Tracer, Vol. 2

i »
B u
n NAME@ et itiieieieiieeear i nrnnn -
[} u
] Address . ...ocooniiii i ™
| 5
[1 @R coooseanoon  amaas Zone.. .State....... i
[ I I Y o e
116

HEADPHONES for RADIO and T

By H. S. RENNE
Technical Editer. RADIO & TELEVISION NEWS

Treat yourself to a little "peace and quiet” by installing

headphones for your youngsters' radio and TV listening,

AVE you ever been on the verge of

becoming a raving maniac when the
kids keep the volume on full blast for
their wild west TV shows? or felt like
leaving town when Junior was playing
his favorite "'be-bop” records at a level
of roughly 120 db? or wanted to out-
law baseball when Father insists on
maximum volume for the Sunday
afternoon game? or wished to throttle
all concerned when Mother was listen-
ing to one of the more sentimental
soap operas? A couple of pairs of
judiciously spotted headphones can
many times alleviate or eliminate
these petty annoyances and at the
same time provide additional enjoy-
ment for all members of the family.

Connecting a pair of headphones to
the radio or TV set is a very simple
matter. However, it is usually desir-
able to silence the speaker at the same
time and to provide separate volume
controls for each pair of headphones.
We will start our discussion with a
description of a deluxe arrangement
which will provide all of the desired
features and will then show how this
arrangement can be simplified if such
claborate operation is not desired.

Fig. 1 is a circuit diagram of the
deluxe system. A control box (B) is
located at a convenient spot near the
favorite easy chair or close to the
children's choice viewing spot. This
control box contains an ‘“on-off”
switch, the phono jacks, and the vol-
ume controls and is connected to the
radio or TV receiver by means of a
3-conductor cable, Fig. 1A. The switch
at the control box turns the loud-
speaker off when the headphones are
turned on. A volume control is pro-
vided for each set of headphones,

The transformer at the control box
can be a cheap output transformer of
just about any Kkind. It is connected
“back-to-hack,” that is, the voice-coil
winding is connected to the voice-coil
winding of the radio or TV receiver.
F.ach pair of headphones is then con-
nected across half of the push-pull
primary. With normal loudspeaker
volume, this connection will provide
more than adequate headphone vol-
ume. The separate volume controls
ecach consist of a 5000 ohm pot con-
nected across half the output trans-
former primary.

This type of circuit will supply four
sets of headphones if desired. The two
extra sets may be connected as shown
by the dotted lines in Fig. 1B. Indi-
vidual volume controls can be pro-
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R,. R.—5000 ohm pot

Ji. J—Open-circuit phono jack

81— S.pusit. switch

T —Output trans, of radia or TV set

T.—Output trans. (sce text)

R3-R,\-Js-1,—Additional yol. controls and phono
iacks (sec text)

1-2-3—3-conductar cable

Fig. 1. {A) Method for connecting deluxe
control box (B} into radio or TV receiver.

vided for each set as shown, making
the unit very versatile.

It should be noted that the 3-con-
ductor cable carries only voice coil
currents and so presents no fire or
shock hazard. Ordinary intercom cable
or practically any type of 3-conductor
cable can be used, and runs of 15 feet
or more can be installed without ap-
preciably affecting the normal opera-
tion of the receiver.

As mentioned before, this is a de-
luxe system in which the cable may be
permanently connected to the set. The
switch at the control box controls
operation of the device. Some simpli-
fication results if a closed-circuit jack
is installed at the receiver and a two-
conductor cable used, as shown in Fig.
2A. Operation of the receiver is nor-
mal until a plug is inserted in the
jack. This insertion opens the circuit

Fig. 2. (A) Connecting the simplified
circuit (B) into the ussociated receiver.

Tl
2 vz
J3
J) i Ty l
1= '
(a) [{:]}

J\—Closed-circuit jack

Jo, J——Open-circuit jack

T \—Output trans. {sce text)
1-2—Two-conductor cable
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For 1954 a Complelely NEW LINE of

i MlDWEST%m

and

COMPLETE
CHASSIS

at

LOW FACTORY
PRICES ’

VHF or All-Channel VHF-UHF fidodels

»" By your Televigion or Radio Direct from the Midwest Factory . . . on
30 DAYS TRIAL . l'.asy Terms . . . and at LOW FACTORY PRICES.
For 31 years Mi h\e (., the workl's largest and oldest exclusive Factory-
To-You radio and televisien manufacturer, has served hundreds of thou-
sands of satistied customers all over the world,

Eama———

EASY TERMS

30 DAYS

All models

Also— Powerful New. 1954 World-Ranging LI puiaty ; :;,_
MIDWEST Series 16 RADIOS it

in Beautiful Consoles and Complete Chassis ny, walnut

finish or

blond limed
ouk.

Once again Midwest §
offers its famous series fail
16 five band AM-FM §§
radio chassis and the
magnificent new Sym-
phony Grand Radio-
Phonograph with 3-
Speed Automatic Inter-
mix Record Player.
Also, a complete line of

WRITE IN NAME AND ADDRESS (PLEASE

PRINT) ON COUPON OR 2¢c POSTCARD -

]
IMIDWEST RADIO & TELEVISION CORP.!
UDept. E-37,909 BROADWAY - CINCINNATI 2, OHIO}

clock radios, table 1 Please send me your new FREE 1954 Catalog.
radios. and portables. ]

E =~ %, S e i
" '\f —
- 1
= 'NAME :
1
MIDWEST RADIO & TELEVISION CORP. soons :
tomr ZONE___STATE _ '

Januury 1954 117
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Now...

For UHF or VHF or both
close-tn or fnnge. under any
recewving conditions the TELE.
BEAM MULTI-MODED ANTENNA
will guarantee your customers top
reception on all channels.

Basic single Sabre Comet unit

can be built up to meet any need ;
Add snorkel for an increase on
VHF highs. stack these for

more on ail VHF channels

use diamond stacking bars for
increase VHF and UHF gain

add UHF reflectors to increase

the UHF gain and directivity

1_,-|'
=1 —F

I I
H N SIXTH AND SOSCOL 5T5.
NAPA, CALIFORMNIA

-moded, all channel

tele-beam antenna

- ""-»\.

e

Write for complete
information

!
il

MORE JOBS

than graduates
Demand for our cugineer-
ing graduates exceeds supply.
Lfective placement. Sy
college established 1881, Quarters start Mareh,
June, Sept., Jan. Approved for Korean 1ots.

Bach. Sci.

in this world-fumed

degree in 27 months

Caomplete Radio Fng. courses . . TV. UIF and
Fal o Also Mech., Civil, Elec., Chem.. Acra. and
Adm. Eng.s Rus. Adm., Acct, Small clisge<. Well
ciuipped Tabs, Modest costs, Prep. courses, H'rite
“ J. Melarthy for Catalog and Campus

I 'icter Boo

1614 College Avenue, Angola, tndiana

MOVING?

BE SURE
Ramo axn Trievision News
FOLLOWS YOU. PLEASE
SEND YOUR CHANGE
OF ADDRESS TO
Circulation Department
64 E. LAKE ST. CHICAGO 1, ILL.

NOW... Save MOREonTUBES!

INDIVIDUALLY BOXED « FULLY TESTED - EACH TUBE GUARANTEED FOR SIX MONTHS

Type Price Type Price
183 .68 GAKS 1.03
1HS 48 GAKE .63
ted 59 GALS .42
INS 58 G6AN4 1.30
1RS .62 6AQS .82
18S 51 6AQ86 .46
174 S8 GARS .41
17S 71 GASS .50
1x2 68 6ATE .41
3Qs .67 GAUS .46
354 .58 6AVE 40
3va .58 684G .96
s5u4g .43 | GBAG .49
5v4 .71 6BCS 55
SY3G -34 6BDS .89
5Y3GT .34 G6BES .51
GAB4 +50 6BFS .70
GAF4 1.25 6BG6 1.43
GAGS .56 6BHE «63
Each tube 13 performance-proven,
prices ¥.0.8., N.Y.C.
for wrders under $10.00.

PHILLIPS TUBE CO.

250, deposit must accompany all orders.
If remittance s made with order, You can deduct 20p.
Subject to Prior Sale.

TypPe Price Type Price
6BJ6 .53 6SK7GT .50
6BK7 .90 6SL7GT .67
6BL7 .90 6SN7GT .60
&8Q6 98 6SQ7GT .43
6BQ7 .90 678 .78
6BZ7 .99 euvs .83
&ca ‘a0 6VEGT .50
ccné e 6W4AGT .48
6CD6 t.46 sWeCh o
6x4 .37

6FGGT .50
e ‘o3 6X56T .38
6Y6G .65
6J5GT .48 N7 N5
g3c 63 12aT6 .41
6K6GT .45 12877 e
| ereG 86 | 12au6 .46
| eLeGa .B6 12aU7 .60
654 .48 12AVE .40
| esa7er .53 12Av7 .75
6SJ76T .48 124X7 61

Galance C.0.D. All
$1.00 handling eharge
importer inquirses invited.

2282 NOSTRAND AVENUE
BROOKLYN 10. NEW YOR
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A minimal headphone circuil setup.

Fig. 3.

to the spcaker voice coil, silencing the
speaker and connccting the receiver's
output to the control box transformer,
The 2-conductor cable connects to
terminals 1 and 2 of Fig. 1B or Fig.
2B. Ordinary lamp cord or 2-conduc-
tor intercom cable can be used for
this application.

Still further simplification can be
achieved by omitting the individual
volume controls, as shown in Fig, 2.
Headphone volume is then controlled
hy the reeceiver volume control and all
headphone sets will operate at the
same level.

If a push-pull output transformer
is not available for thc control hox, a
single-ended unit may be used with
the headphones connected across the
primary, Again, an extra pair of hcad-
phones mayv be connected in cither
scries or parallel with the first pair.
As mentioned before. the transformer
characteristics arec not at all critical-
in fact, a small power transformer
could be used, with the 6.3 volt heater
winding serving as the voice-coil wind-
ing and the headphones connected
e¢ither across the 117 volt winding or
the high-voltage secondary.

Occasionally it is desirable to install
a pair of headphones in the receiver
without disturbing receiver operation.
This may be done by connecting the
headphones between one side of the
output transformer primary and
ground through a .1 afd. isolating con-
denser, as shown in Fig. 3. A scparate
volume control could be used with this
circuit, but is not recommended be-
causc it is apt to disrupt impecdance
relationships and introduce cxccssive
distortion.

It was found that the headphones
will operate after a fashion when con-
nected directly across the voice-coil
winding. However, the volume level is
very low and operation in general is
not as satisfactory as when one of
the previously-discussed methods is
used.

Construction of the control hox is
extremely simple and not at all crit-
ical. Thec 2-or 3-conductor cable can
enter through a bushing with knots
inside and out for strain relief or a
connector of some kind may be used.
The control box transformer can be
of practically any size and any im-
pedance rating which can be obtained
casily and cheaply. The actual resist-
ance of the volume controls can vary
between very wide limits— try what
you have before buying something
new. Ordinary 2000 ohm hcadphones
arc idcal for this circuit, bhut here
again, try what you have—it will
probably: work!

High-fidelity headphones are avail-
able and may be used for critical lis-
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tening. 1 such headphones are used,
some attempt should be made to
match impedances 10 minimize the
possibility of introducing distortion.
Installing headphones in some such
manner, as indicated, can provide a
tremendous amount of relief 1o mem-
bers of the family noi desiring to
listen 10 a particular program and
will be a novelty tor the children
which will not soon wear off. —30—

"POP" McINTIRE
By C. HOWARD BOWERS

L RECENTLY ashed for data concern-

ing “0Old Time Wireless Operators”
and the response has been terrific. From
North, Easi, South, and West we are
hearing trom ihe old geads of 1912 and
thereabouts and we would like to hear
from YOU it you qualify as an old
“Spark Wireless Man™!

Just prior 1o this issue we had word
from a real Old Timer who, in all prob-
ability, is known to fis neighbors as
“Pop Melntive!” To be more formal,
however, the subject of this skelch is
M. W. Mcintire, No. 10 South 2nd Street,
Wilmington, N, C., co-owner and pro-
pricior ol the Electrie Repair and Serv-
ice Company, Inc.

Tuning bach over the band some 46
years, Mr., Melutire got his feet wet in
telegraphy with the A. G L. Ry, Co. as
messenger boy in theiv telegraph oflice.
That was in 1907, In 1909, "M joined
the Navy at Norfolk, Virginia and soon
found himself in the electrical school,
Brookhlyn Navy Yard, as landsman for
electrician®s mate, His first assignment
for the Navy was at Brant Roek, Mass.,
along with other persontnely 10 test a big
100 kw. Fessenden transmitter between
the cruisers *Birmingham™ and “*Salem,*®
and if the cquipment was acceplable, it
was to have been nstalled at NAA, W ash-
ingion, D. C., with “"M¢” on the operat-
ing stafti—but things were happening
fust those days and before all tests were
complete, the Telefunhen people came
adong with a new 10 hw, outfit capabie
of doing the same worh—so the Fes.
senden deal busied.

Bach to Boston went our electrician’s
nute and duty aboard the *USS North
Dahota” where o new 3 kw. Telefunken
set was installed along with {our op-
erators—i full complement, Melative
stayed aboard also but as an intercom
expert and eoncerned himsell with cle-
phones, gyros, fire-controls, bells, buz-
zers, ete. (What, no sgquawk boxes?)
Dy aboard the “USS North Dakota
conmtinued and in early 1912 a vacancy
in the wireless gang made way for
“sparks’” Melntive and a ““wrieck” in the
wircless shack, That was in March, 1912
and “Me” was on watch the uight the
mighty liner *“Fitanie” sunk. Not being
too sharp with code at that time he at
least copied enongh 10 know that some-
thing momentous wis going on!

Mr. Mclntire became ex-navy April
13, 1913 and retnened o the A G L. Ry.
Co. as installer aad repairman of auto-
matic signals. Then, in torn, & motion
picture operator, a barnstormer with an
old Jenny, a generator and magneto ex-
perty untik today we find him as co-ownee
of his own business and, outside of being
their troubleshooter, sales and serviee
maa, night bookkeeper, and a few other
odd jobs, he hasn’t had mueh o do these
Lust lew ycars.

Good lucekh and eontinned success,
“Pop” Mcintire! 30—

January, 1954

New!

And

__uTerrific!

FISHER

SERIES “70”

B When the FISHER 50-R Tuner and 50-A Amplifier first appeared,
twe things promptly happened. We were besicged with orders; as well as
with requests (from those with limited space) tor a tuner with audio con-
trol facilities and preamiplifier. Many also wanted a low-cost, high out-
put, quality amplifier. It took us time, but here they are. And they’re 1ops!

FISHER FM-AM Tuner

M Fcatures extreme scnsitivity: (1.5
mv for 20 db of quicting), works wherc e
others fail. Armstrong system, adjust- '
able AFC plus switch, adjustable AM
selectivity, separate FM and AM front
cnds. Complete shielding and shock-
mounting on main and subchassis. Dis-
tortion less than 0.04% for 1 volt out-

put. Hum level: beuter than 90 db be- 3 k

low 2 volts output on radio, better than { -7

62 db below output with 10 mv input g, ST 3 ¥
on phono. Two inputs. Two cathode- ® i ||
follower outputs. Self powered. Six ‘ 5 5,
controls: BaSS-AC, TREBLE. VOLUME, ot ® 5

LOUDNESS, CHANNEL and EQUALIZA-
TION, TUNING. $184.50 2 -

- T N
FISHER 25-Watt Amplifier

B The FISHER Model 70-A Amplifier offers more clean watts per dollar
than any amplifier made—25 clean watts for onty $99.50! The 70-A costs no
more than “basic™ 10-watt units, but has 150% greater power!

m High output (less than
5% distortion at 25 watls;
0.05% at 10 wats). IM dis-
tortion tess chan 0.5% at 20
watts; 0.2% ar 10 wants.
Uniform response 0.1 db,
20-20,000 cycles; 1 db, 10-
50,000 cycles. Power output
constant within 1 db a¢ 25
watts, 15-35,000 cycles. Hum
and noise  virtually non-
measurable (better than 95
db below full ourpuc!) Four
sepatate feedback loops,
unique cathode and screen
feedback circuit. Quistand-
ing rransient tesponsc. 8 and
16 ohm outrputs. SIZE: 6% x
1014” x 633" high. $99.50
PRICES SLIGHTLY HIGHER
WEST OF ROCKIES

Write for full defails

FISHER RADIO CORP.
39 EAST 47th STREET * N. Y.
5 =
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only 25¢

| ) Electronorgan

(Continued from page 72)

The tab switches were constructed
from the components pictured in Fig.
32. Physicians’ tongue depressors and
switches from the antenna junction

| boxes of SCR-274-N command scts

were used. Other switches may be
used as long as the detent is a very
wecak one.  Several manufacturers
make tclephone key-type switches

| which will work very well.

To make the tablets. cut off end sce-
tions from the tongue depressors and
sand them smooth. Fill the wood either
with shellac or by spraying with clear
liquid plastic (Krylon, Brassco. cte.).
After the tabs are quite dry. the letter-
ing can be done with a Wrico or Leroy
lettering set.

To fasten the tablet to the switch
handle, the handle was first filed flat
on top. Then a hole was drilled through
it vertically, big cnough for a 4-40
serew, With a similar hole through
the tab, the screw passes through both
and is fastened with a nut at the bot-
tom. The setup would work as well
with ordinary switches as they come
from the parts supplier but the tabs
lend a traditional appearance to the
console and are casier to llick quickly
in the course of playing. Fig. 36 is the
rear view of the coupler panel which
has heen removed from the console and
set on the organ hench.

Some thought was given to a reliable
way to make the expression pedals
operate the volume-control potentiom-
cters. String or pulley systems are
totally unreliahte for this kind of hard
service so a rack and pinion system
was used. The pedals operate a lever
which has vertical movement. To the

end of the lever was pivoted a stick of
wood; the two for the pedals are shown
in Fig. 37. The sticks move vertically
with the pedal movement. A section of
the rack is screwed to the end section
of each picce. The volume controls are
mounted with brackets on the front

Fig. 35.

CWELL PEDAL®
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Ry—1 megohm, 1 > ». res.

S —8.p.d.t switch

S.y 8i 80, 8., Sa—S.pusat. switch
PL,—6.3 . pilot light

Fig. 34. Schematic diagram of coupler panel.

wall of the plugboard support and a
gear is mounted on ecach. The pinion
and gear arc in contact so that as the
stick and pinion move up and down the
gear and control turn.

The same kind of arrangement can
be used in almost any console selected.
First determine the number of degrees
the potentiometer must turn to give
about 20 dly attenuation (obtained with
9000 and 1000 ohms respectively on the
two sides of the arm). Suppose this is
180 degrees. Then measure the total
movement available from the stick due
to pedal movement. Consider this fig-
ure to be 3 inches. To make the poten-
tiometer move 180 degrees, the three
inches must be 180/360 or ': the per-
imeter of the pinion gear. It follows
that the gcar perimeter must be 6
inches and its pitch diameter is the
perimeter divided by pi or 6/3.14 which
cquals about 1.9 inches. The ncarest

The coupler panel. It is located on front panel just above swell manual.
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BUILD 15 RADIOS

ONLY

AT HOME 31995

With the New Improved 1954

Progressive Radio “EDU-KIT”
NOW INCLUDES

SIGNAL TRACER
and
CODE OSCILLATOR

® FREE TOOLS WITH KIT

® ABSOLUTELY NO KNOWL-
EDGE OF RADIO NECESSARY

e NO ADDITIONAL PARTS NEEDED

e EXCELLENT BACKGROUND FOR TV

® |0 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
“EDU-KIT" OFFERS YOU

The Progressive Radio *"Edu-Kit'' offers You a home studY course at a rock
bottom price.” Our Kit s designed to train Radio TechniGians. with the basle
facts of Ragio Theory and Construction Practice exPressed sim@ly and clearly.
You will gain & knowledgr of hasic Radio Principles involved in Rad:o Reception,
Radio Trapsmission and Audio Amplification.

You will learn how to .denhly Radio Symbols and Dmurams

how to build

radiwos_ u 9 regular radio circuit schematics: how to mount various radio parts;
how to wire and sglder in a professional manper. You will learn how to oPerate
Receivers, Transmitters. and Audio Amplifiers, You will learn how to service

and trouble-shoot radios. You will learn code. You will
F.C.C. license
In brief. you will receive a basic education in Radio exactly like the kind

¥ou would cxpcct to receive 1n a Radio Course €osting several hundreds of dollars.

THE KiT FOR EVERYONE

The Progressive Radio **Edu-Kit'' was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and old in all parts of the warid. It is not aecessary that you have cven the
slightest background in sciehce or radio.

The Progressive Radio “'Edu-Kit'' is uscd by many Radio Schools and Clubs
In this country ang abroad. It is used by Armed Forces personnel and wvetcrans
for training and rchabilitatfon.

The Progressive Radio '"Edu-Ki requires ng instructar. Al {nltruchons
are included.” All parts are ndividually poxed. and ideatified by name.
qgraph and diagram. Every step involved in building these sets is :nruuny
explained, You cannat make a mistake.

PROGRESSIVE TEACHING METHOD

© Progressive Radio “'Edu-Kit*" comes complete with instructions. These
instructions are arranged in a clear, Simple and Progressive manner. The theory
of Radio Transnussion. fadio Reception, audio Amplification and servicing by
Signal Yraci is clcarly explained. Every part is identified by phgtograph and
diagram. You will fearn the function and theory Of cvCry part o
The Progressive Radi “Edu-Kit'' uses the principle of
Therefore you will bujld radies to illustrate the principles
These radios are designéd in a modern manncf, aceording to the hest principles
of prescat.day educational practice. You begin by building a simple radio. The
next set that you build is slidhtly more advanced. Graiunally, in a progressive
manncy, you wall find yoursclf co vnct.nd stell mote advanced multi-tube Fadio
scts, and deing work (ke a profe. al Radie Teehnician, Altogether you will
build fifteen radios. including Rl':elvl‘ri Transmitters, Amplifiers, Code Oscil-
lator and Signal Tracer. These scts aperate on 105-125 V. AC DC

THE PROGRESSIVE RAD!O “EDU-KIT" IS COMPLETE

You will receive everY part necessary to build 15 different radio sets. our
kits contain tubes, tube sockets, chassis, variable condensors, electrolytic con-
densers, mica condgnsers, paper condenscrs, rc!'ltors, line cords, selenium recti-
flers, tie strips, ¢oils. hardware. tubing. etc
Every part that you nced is included. These parts are individually pack-
aged, so that you €an easily identif¥ every item. Tools are Inclided, as weil as an
Elcetrical and Radio Tester. Camplete. ¢asy-to-follow instructions are provided

receive training for

tn addition. the ‘‘Edu-Kit'" mow costains lessons for servicing with the
Progressive Signal Tragcer, F.C.C, instructions, quizzes. The “Edu-Kit'' is a
complete radio course, down to the smallest detail.

TROUBLE-SHOOTING LESSONS

Trouble-shootina and servicing are included. You will be taught to recog-
nize and repair troublts. You ~.-I| buila and learn to oferate a professional
Signal Tracer. You reccive an €lectrical and Radio Tester. and learn to use it
for raalo repairs. While yoy are I(\lrlnng in this practical way. you will be able
to do many a repair job for your netql\hors and friends. and Charge fees which
wlill far exceed the cost of the '-Edu-K g ere is your oRportunity to learn
radio Quickly and easily, and have olhl‘rs pay for it. Qur Consulation Service
wiil help you with any technical problems which you may have.

FREE EXTRAS

@ ELECTRICAL AND RADIO TESTER e ELECTRIC SOLDERING
IRON & BOOK ON TELEVISION e RADIO TROUBLE-SHOOTING
GUIDE ® MEMBERSHIP IN RADIO-TV CLUB o CONSULTATION
SERVICE e QUIZZES e TRAINING FOR F.C.C. LICENSE

I MAIL TODAY:

Send me the
] Guarantee—include All FREE Extras.

January,

NAME. — -
. ADDRESS_

Your Order Shipped
Same Day Received

Edu-Kit'" with 10 Day Money-Back

Send further informa-
tion.

C.OD.'s; send check
on U.S. bank or intern't’l
M.O. for $19.95. Post-
age prepaid. "'Edu-Kit"
for 210-250 Y. AC./DC
$22.45.

PROGRESSIVE “EDU-KITS” Inc.

Check or M.O. enclosed—postage prepaid
C.0.D. (U. S. Only)—I will pay postage

"497 UNION AVE., Dept. RN-26, Brooklyn 11, N. Y.
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Outside U. S. A.—No |

® EXECUTIVES
® SALESMEN °® PUBLIC OFFICIALS

® POLICEMEN ® FIREMEN °® OUTDOOR MEN

REPORTERS ©® FIELD INSPECTORS *®

DOCTORS *

DICTATE IN YouR

INVERTERS

for changing your battery current to

A.C, Houeiod CURRENT

There iy an ATR INVERTER for most
appllcations toe Inverting D.C. ¥olt.

ages leonging fram & wolts D.C,
to 220 wolts D.CJ 1 118 volls
AC. . . . Speclolly Deslgned for
operaling A.C. Radios. Tops Re.
corders. Wire Recorders. Dictating
Machines. Electric Rarors. Record:
Chongert, Televithon Setsn Ampli-
tiers, Address Systems. Radio Test
Equipmeat and mott imail elecirle
col oad electronlc devices FRDM
D.C. YOLTAGES IN AUTOMODILES,
FUSES, TRUCKS. SHIPS. TRAINS,
PLANES AND [N D.C. DISTRICTS.

Adeitionol Infermoffon arallable
wpon request.

FREE I 0 ATR INVERTER!
given away every 30 days to
lucky registeant of preceding
month. Mail o posteard as your
cegistration reques! todoy!

Angarkere ... .

1n your own car!!

ATR INVERTERS . . . eipecially de-
signed for operating standard 110 volt
A.C. Tape Recorders, Wire Recorders,
Dictating Machines and Electric Razors
IN YOUR CAR.

A VALUABLE TIME SAVER FOR:

@ TRAVELLING SALESMEN—-Dictate seport: n your own car Send
Your d.clated reDorts in deily to vour home office or sales managar
.an lnsv!cvols ) mvunenon—b. Tare your field A pe:

re, Id—on et Give the complete 1hory

ﬂl“ lerely, Inc ude rowr ¢

fn'.n v a-d ents selordingy ol

‘DOCIOIS—D te'e and record your house <a A the comble
ol ¥ { ® exverrthing iy lresh in yOur mind, Wa.e tn
records lor trenscription by vour oMice @

OLAWYERS . Fecord svidence in the Feld st your elignt’s premises
Obtaia lactust and tompiere witneit reports, eic
SEXECUTIVES—Dicrete in your car o
tript lor pleaswre or Butiness.

ILIc OFFICIALS
corded

Business matters ahile

me

mpleve field tesorsy m vour ce!

d nd espress om of Mr Fublic i the fi

b et e o Tor Q.

®POLICE som cns Dictare « a-n- .-u 41 vight On Ihe 1zene
omplete 9t @1 e sam
Sme Have” -«u mplete. 17607 Subilable by on

SFIRE TRUCKS—D.crate your fire re
the itene and include ailnesy repory

® AMBULANCES—D-clare | mplere reps rh

aclyde mitness recordings
oADV!"ISING AGENCI!S-

e 'a sally 3n0 <ompltte on
H m o,
f yaur ambulence ru

Ure AC operaten arimated or /iy

®F! nsluw 4 MUNVEIS Use your eleciic razar
Al

" ping
Isa small nome radioy ar er

Cita) o wieewonic remy

SCAMPERS—Male your terong and
wving mis mas ape recorders.
i
OWAREHOUSE B MATERIAL HANDL!:S—D 101 your inwentory
and maverisl handing repors on Ine iceas. in the warehouse,
Vhd Ot =herever you May be.

sing it more <ititing
or wire recerders 9perating

LAWYERS, ETC.

NEW

o
e

INVERTERS
Hew,
e

/

WRITE FOR NEW FREE I.ITERATURE

Ltjﬂ:’

“‘4&’"’ \/ NEW MODILS

4/ NEW DESIGNS

V/ NEw LiTmRATURE

" Battety Eliminaters, DC-AC Envarters, Avto Rodie Vibroters

American Tuevision 2 Ravio Co.|
Leualety
SAINT PAUL 1, MINNESOTA—U. S. A,

Products Simece 1937
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The Firet Hactieal,
Undorstandable Book

About TRANSISTORS

distributed by

HOWARD W. SAMS & CO., INC.

NEW COYNE PUBLICATION

“TRANSISTORS

AND THEIR APPLICATIONS IN
TELEVISION-RADIO-ELECTRONICS”

by Louis E. Garner, Jr.

e

. tOfSI The “inside

story”' of
Tronsistors

for Service-
men, Engineers,
Amateurs ond
Experimenters

\Written by an autherity on
the subject. Fxplains in easy-to-under-
stand language the theory and practical
applications of Transistors. Clears up
common misconceptions; clarifies Tran-
sistor circuitry. installation. testing tech-
niques, theory and servicing. Animportant
book for everyone in Electronics,

Transistor development and

its implications for the electronic industry. Chapt. 2:
Non-mathematical explanation of how Transistors
work; description of basic types. Chapt. 3: Physical
and electrical properties of transistors. Chapt. 4:
Transistor amplifier circuits. Chapt. S: Transistor
oscillator circuits. Chapt. 6: Special Transistor cir-
cuits {D.C. amp., R.F. det., Clippers, Phase Inverters,
etc.). Chapt. 7: Transistor Components [sub-minia-
ture parts ond power supplies). Chapt. 8: Care
and servicing of Transistors. Chapt. 9: Practical
Transistor circuits (experimental circuits with parts
valves; gudio and r.f. circuits). Chapt. 10: Refer-
ence data; commerciolly ovailoble Tronsistors and
their choracter.stics, etc.

Have ALL the latest informatian on Transistors in

this authoritative, low cost book —it's a “must”

for your library.

100 PAGES. 5V7 x 84" $]5°

ORDER CTB-7. Only. ..

Order from your Parts Jobber today, or 1

| write directto Howard W. Sams & Co., Inc. |
| 2203 East 46th St., Indianapolis 5, Ind. |
| My (check) (money order) for $........... |
| enclosed. Send.............. copylies) of |
| "Transistors™ (CTB.7) at $1.50 per copy. I
|

| INOME i d fa 400 B o o b b 70 0 60 6 LaPa - i
: Address i deiming dam od it el e b e hmm : i
) iy R T R e o Zone, . ..State........ |
e i s i e |
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Fig. 36. Rear view of coupler panel. removed from organ and set on organ bench.

standard gear diameter is 2 inches.
Gears and racks may be obtained from
local sources or Irom a distributor in
one of the larger cities. The writer
used 48-pitch racks and pinions made
as standard brass items by Boston Gear
Works and distributed widely. The rack
comes in 2-toot lengths and the gears
have hubs with '3 ” holes. The setscrew
holes nmiust be punched and tapped.

The final items which must be con-
structed are the filters themselves.
These were made up in Bud *“Mini-
boxes.” 5” long by 2':i” square, with
Amphenol 86-CP8 octal male connece-
tors in the boitom of each. Use a
11" keved socket punch to make the
holes. Fig. 28 shows three of the filters
with the box covers removed.

The filters are diagrammed in Fig.
27. Most of them are quite simple and
can be wired right to the connector
pins. The boxes need not be grounded.
It should also be remarked that it is
really not necessary to ground the
normallyv-closed relay contacts of Figs.
23. 24, and 25 e¢ither.

The 250 mhy. inductors called for in
some of the filters are made from
Stuncor A-3877 output transformers.
Remove the frame and take out the
core laminations which go across the
open side of the “E” laminations. This
gives about 350 mhy. Now remoeve the
outside lamination on each side of the

Fig. 37.

www americanradiohistorv com

stack. This gives about 260 to 300 mhy.
Il an impedance bridge is available, the
inductance can be setl exactly by push-
ing the entire remaining core slightly
out of the winding. No more than !;”
of movement is necessary.

The 800 mhy. units were made by
the writer from scrap transformers by
removing laminations. On the 250 mhy.
units the frame can be replaced with
the open end of the E” core facing the
open end of the frame and the closed
end seated firmly in the closed end of
the frame. Bend down the original
clinching cars to keep things in place
and then mount the inductors nor-
mally.

Construciing the “Electronorgan™ is
a long job which most huilders will
want to spread over a period of
months. When finished, however, the
reward will be commensurate with the
time spent as this instrument provides
an authentic pipe-organ sound and the
fine musical expressiveness of instru-
ments costing many doliars more.

Editer’s Note: The photogruph, Fig.
16, Part 2, 1wcas incomplete in that the
“C” chussis at the fur rvight contuined
only jour ifubesx instead of the five
tubes specified for this particidar chas-
xis. The phologruph 1wus taken prior fo
thix chunge and the discrepancy shonld
have been mentioned m the caplion.

Method of connecting expression pedals to operate the volume control.
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. Smashing Reductions CERAMICON KIT DRY FILTER CONDENSER N —
HI.VOLTAGE R.F. COIL L1, U ) XTI =
CAPACITORS ' . - i
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AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

HE recent National Appliance and

Radio-TV Dealers Association tele-
vision service study, conducted among
a represcentative group of that asso-
ciation’s members, indicated that serv-
icing dealers are in complete accord
with the whole of the independent
servicing fraternity that education is
the greatest need of the servicing in-
dustry.

The NARDA survey developed two
categories of education needed: (1)
The educuation of the public on the im-
portance of calling reputable. estab-
lished, reliable service companics when
clectronic service is needed, and (2)
The self education of service operators
on the nceessity for operating their
businesses on a high ethical plane and
along sound business lines to make
a profit.

The entire electronics industry is
aware of the pressing need for public
relations programs that will upgrade
the set owning public’'s thinking and
opinions of TV and other home elec-
tronic service. Many f{ine programs
are being carried out by tube manu-
facturers aimed at establishing better
relations between independent service
and the public. Booklets and flyers are
being made available by many other
manufacturers to be used either as
mailing pieces or to be handed out
individually to service customers and
set owners.

The Radio Electronics-Television
Manufacturers Association and the
Better Business Bureau developed a
TV service folder that has been used
by many dealers in their service pub-
lic relations programs, Somc¢ BBB's
have developed service brochures in-
dependently and many of the leading
service associations have prepared ex-
ccllent service customer booklets.

These are all positive steps in the
direction of educating the set owning
public about the requirements for
conipetent technical service; the need
for TV scts to have the benefit of the
hest possible service, and that good
service cannot be cheap service. It
clcarly demonstrates the broad inter-
est of manufacturers and trade asso-
ciations in helping to foster better re-
lations between the service industry
and the public.
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But in the final analysis and irre-
spective of all the advertising and
direct mail programs that are insti-
tuted to help the service industry, a
customer's opinion of scrvice will al-
ways hinge on a contact with one
man or one organization called in to
service a set. The key public rela-
tions contact the service industry has
with the public is the technician who
calls to fix a set. To the customer,
this technician is the service industry.
If they like him and like the way he
conducts himself and the service he
gives they will consider the business of
servicing as an honorable activity. If
he offends the customer. does a slop-
py job on the set, or makes a charge
for service and parts that is not sup-
ported by a logical itemized state-
ment of particulars, the entire servic-
ing profession will suffer in the eyes
of this customer.

Some alert. aggressive service organ-
izations minimize the chance of cus-
tomers going sour because of displeas-
ure over some act of their home serv-
ice technicians, by using an automatic,
direet mail follow-up the day after
service calls are completed. They have
found that some types of customers who
get sore over real or fancied wrongs
committed by technicians will nurse
their grievances and then call some
other service company the next time
they need service. By inviting the cus-
tomer to report any displeasure or
dissatisfaction that may have arisen
over the call they more or less auto-
matically ferret out and placate those
customers who might otherwise have
becen lost.

Public Relations Responsibilities
Every man who is engaged in serv-
icing eclectronic equipment in the
home has a moral responsibility to the
public and to all other men engaged
in the service business to so conduct
himself in his relations with service
customers that they will respect the
type of work he is doing and the men
engaged in it. This holds true for the
technician working in a large service
company and for the man who works
alone in a one-man service business.
The public is a hard taskmaster and
especially so when it is necessary to
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buy service on anything used in the
home. The TV service technician has
to be capahle of taking a lot of “gaft”
from service customers and to take it
with a smile. It is part and parcel of
a service bhusiness. Yetf, for the man
who has learned how to become inter-
ested in people, the give and take of
service contacts becomes a pleasur-
able experience. He has learned how
to use a ‘“‘soft answer,” and he has
found that a preponderantly large per-
centage of service customers are fair
and reasonable.

Technicians who are employed in
well-managed service organizations
usually have a decided advantage
over the man who works alone be-

cause of the stimulaiing etfect they
get from their discussions of customer
contacts with their emplovers and
with their fellow technicians. Many
independent technicians. working alone
in their one-man service businesses.
have found that service association
activitv has been very helpful in fur-
nishing the stimulus a man gets from
discussing his technical and business
problems with other men engaged in
the same activity.

Service Associations

During the past two vears there has
been a phenomenal growth in the in-
teyrest of service people in service as-
sociation possibilities. Many small,
local associations have been organized
expressly for the self-help that can be
generated through cooperative effort.

* Kk Kk Kk

EXTRA!

10 WEST

Men who have joined in the formation |
of these associations with the deﬁnitc|
determination to make a personal con-
tribution in the way of eliminating
practices in their own businesses that
are contrary to the common good of |
the service industry, have gained im- |
measurably from their association
contacts.

While it is strictly illegal for any
group of competitive businessmen to
agree to adhere to a schedule of fixed
prices. common sense will inspire a
man to maintain certain minimum
charges when it is definitely proven to
him that his business must get those
charges if it is to continue to exist. |

The largest number of service asso- |
ciations now in existence are fairly |
informal affairs. They are usuallyl
made up of the managers of the lead-
ing service businesses in an area who
started getting together to discuss
technical as well as business operating
problems in TV servicing. In many
cases the nucleus of an association de- |
veloped when three independent serv-
ice operators got together 1o pool their
experiences on handling service on
certain makes of TV receivers. After
a few meetings in which these men
found they had benefited greatly by
this method of pooling experience,
they invited other service people
whom they respecred to join in one of
their weekly meetings. In this way an
association was bhorn. It was created
not to get something for nothing from

(Continued on page 126)
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Only the Mattison 630 Chassis
has Syneromatic Tuning and an all-
channel tuneable built-in Booster
that increases signal strength up
to ten times! For complete details
write: Mattison Television and Ra-
dio Corporation. Engineering De-
partment, 10 West 181st Street,
New York 53, N. Y.
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distributors or manufacturers, but to
broaden the experience of the mem-
bers by pooling their practical knowli-
edge.

In today’s market when any group
of service businessmen get together,
the subject of operating costs comes
up naturally since it is a never-ending
problem in any business. As a direct
result of such discussions. the activity
of servicing as a business takes on a
healthier tone in areas where serv-
ice business associations have been
formed.

Very few of these informal associa-
tions publicize their meetings or their
activities. They look upon their co-
operative efforts as something that is
helping each member individually
through their mutual understanding
of their common problems and in that
way the purpose of the association is
fulfilled.

The trend in service business asso-
ciations had a parallel back in the late
twenties when the original Radio
Technicians Guild was formed in New
England by a handful of radio tech-
nicians who sought to pool their ex-
periences in the servicing of AM re-
ceivers. As the membership of the
original RTG grew they acquired a
meeting place that could seat twenty-
nine people. So they limited the mem-
bership to twenty-nine.

In his capacitv as president of the
original RTG, Al Saunders, who fath-
ered the guild idea, assumed the re-
sponsibility of setting up a regular
technical training program for Guild
members which captured the attention
of service people in many New Eng-
land cities. This resulted in the forma-
tion of many Guilds organized ex-
pressly for the pooling of technical
expericence.

Many associations have, of course,
developed into strong trade associa-
tions which exert a powerful influence
on service activities in the areas
where they operate. Perhaps the old-
est, continuously successful service
business association in the industry is
the Associated Radio-Television Serv-
ice Dealers of Columbus, Ohio. The
success of this association stems from
the self-help programs they have car-
ried out consistently ever since the
group was organized.

Basically a business organization,
ARTSD holds a regular monthly busi-
ness meeting without fail. Members
who miss a certain number of business
meetings consecutively are automati-
cally dropped from the Association.
Once dropped they must apply for re-
instatement to participate in the As-
sociation’s activities. The technical as-
pects of the business of servicing are
covered in their quarterly technical
meetings. These are carefully planned,
skillfully executed clinics covering
subjects that are of immediate, prac-
tical interest to service people in the
central Ohio area.

A monthly bulletin called the
“ARTSD News"” keeps members ap-
prised of association activities and
carries terse, concise comments on in-
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dustry developments that are impor-
tant to ARTSD members. Association
officers who would like to see a copy
of an effective one-page monthly asso-
ciation house organ can request a copy
from John Graham, Editor “ARTSD
News,” 2552 North High Street, Co-
lumbus, Ohio.

A younger service business associa-
tion that has climbed rapidly to na-
tional prominence as an effective trade
association is the Telcvision Service
Association of Detroit, Michigan.

TSA of Michigan came into exis-
tence when the leading independent
service companies of Detroit got to-
gether to find some way of bringing
order out of chaos in TV service in
the Detroit area after the initial TV
service boom leveled off. Anyone who
attends onc of the regular monthly
dinner business meetings of TSA in
Michigan is deeply impressed with the
high caliber of thc men who operate
TV service businesses in that area.
These meetings are well organized.
Talks given by business leaders are
held strietly to a pre-planned time
schedule and committce reports are
terse, coneise, and strictly to the point.

Under the capable guidance of Har-
old Chase, president of TSA, their
monthly house organ has hecome a
very substantial and widely recad as-
sociation business paper. In addition
to the cight pages normally devoted to
news of intcrest to TSA members, the
“TSA News” carries a consumer sec-
tion which is available in quantity to
association members for mailings and
give-away to their customers.

Service association officers interest-
cd in organization house organs may
get a copy of the next issue of "TSA
News” by writing to IHarold E. Chase,
president, TSA of Michigan, 16311
Grand Ave., Detroit 27, Michigan.

On a national scale, the registra-
tions at the annual National Alliance
of Television and Electronic Scrvice
Associations convention in Chicago
last fall clearly indicated that service
leaders in at least three-fourths of the
states arc interested in an effective
national association of independent
serviee businessmen.

The present directorate of NATESA
practically spans the country from the
eastern to the western coasts. There
are many indications that basically
strong associations are starting to de-
velop in southern states. The Tele-
vision Installation and Service Asso-
ciation of Memphis. for example, was
ably represented at the NATESA con-
vention.

News of the developments in this
national service association are re-
ported monthly in the organization’s
house organ, the “NATESA Scope.” A
copy of this publication may be ob-
tained by association officials by writ-
ing to Frank Moch, president, NA-
TESA, 5908 South Troy Street, Chi-
cago 27, Illinois.

Growing Importance of Service

During the coming year the forces
that make up the independent service
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industry will have a golden oppor-
tunity to establish the activity of elec-
tronic servicing as a sound business
enterprise and as an clement of the
clectronics industry equal in stature
to that of manufacturing and distrib-
uting. It will be a critical vear be-
cause the success or failure to accom-
plish the objective that will be eco-
nomically obtainable will depend upon
individual foresight shown in the ae-
tion of the thousands of men who now
operate service bhusinesses of many
sizes.

A credo that should be carefully
studied by every man who operates a
radio or TV service business is that
expressed in a speech by Leonard R.
Smiith, president of the Texas Elee-
tronics Association. at that Associa-
tion's convention last fall: “Our In-
dustry is too big, too constructive, loo
rich in potential, too neceded by the
public for us to permit ugly, dirty
little practices to thrive in it. Let's
band together for a cause we know is
right, and we will have the satisfving
knowledge that we will have all right
thinking people with us, working to
make a tomorrrow we can live in with
satisfaction, dignity. and pride.”

The fundamental objective of any
trade association is to bring about sta-
bilitv in the business it serves and to
improve the lot of its members. How-
ever, to accomplish these ohjectives it
must have the active support through
membership of the best elements in
the scope of its activity, and those
members must be willing 1o forego
some of the practices that are usually
pardoned under the guise of rugged
individualism. This is the age of co-
operation, and guided cooperation
that is possible only through associa-
tion activities can be accomplished
only through representative member-
ship in an organization dedicated to
improving the status of the industry.

One of the most interesting news
studies that has come to the attention
of vour editors recently is one which
told of the clinics planned by the Na-
tional Electronic Distributors Associa-
tion to discourage the indiscriminate
sale of e¢lectronic parts, tubes. acces-
sories, and supplies at wholesale
prices. Many parts distributors sell
only to classified accounts at whole-
sale prices, hut the action of NEDA
indicates a new trend.

The need for raising the standards
of business thinking at all levels of
the TV industry was forcefully under-
lined in a recent speech by Paul II.
Leslie. G-E television sales manager:

“I know of no other husiness,”” he

| said. “in which an entire industiv

scems so completely dedicated to the
practice of selling the lowest quality
merchandise at the lowest possible
prices and at the lowest profit to all
concerned.”

Hc urged dealers to '‘take a lcaf
from the book of other successful con-
sumer goods industries which have
realized that volume can no longer be
obtained by producing lower quality
goods at reduced prices.” {30~
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Army surplus hraa shones Type Hé-16A. 125 ‘ohm

DC resistance o
Signal Coarps Hand K(-y ‘I’ype 2-38 . .- 1.49
Mechanical reproducer head
3 spced, sinale needle, manual po
2 volt storage battery (Iurplul) i

phonograrh 16.95
rd 20-2.

(Less acid) i saer  2.9%
2 volt vibrator, rounu can. 7 prnng Surplus

Type VBB . .. .. ... e oacaee- 1.95
8" extension for auto anteana lcad-ins.

Type LLA . ... .. cooonon-n 49
Cry-tal pheno cartridac {78 rpm) 3 volt’ nutpu 1.95
vertical Output Transformer. Turns r:lm l.o 1,

mtg, centers 2 13167, Part =43 TO1 Re-

places Stancor A-8112 and Merit A-3035 ..... 1.79
Vert. Block Osc. Transf. (shiclded), Turns rat

centers 1 1S 16, Part —16T

1:4.2. mtq. *
lvnlaccl Stancor A-B121 and ‘RCA 20!1’2 .- 1.4%

1 Write for bi FYI
F R E E ®  Bulletin .‘,‘..‘lngnew

W. BALTIMORE ST. BALTIMORE 1, MD. 60¢

www americanradiohistorv. com

WHOLESALE RADIO PARTS CO., |'||B. st 5 Ty

STANDARD COIL’S REPLACEMENT
CASCODE TV TUNER

Lowest Price For Series TV-2000

Has tube compliment of 8J6
asc, and conv. amd 1 GBQT or 5
GBZT as HF amp. Designed for

inter-carrice.  circuit  and alse

|| it suund 1F

"G30e" and

mc |mrl
Y

ﬂ'»lv separately m o 26 mec. Adaptable

to UIE, Shalt Ienmh e oeverall,

XM-752 TRAP ASSEMBLY. .. . .............. s1.14
(nll tnneras.

UMF STRIPS,
ity char v letler such as

no, de b
F. G. Q. l‘k. Mnmpe:l m\ each ntrlp of your 37 5
present tuner. Set (ose. & ARD. oo e

v TUNER FOR OLDER SETS

oriy 1¥pe tuner.

rnr use in_in-
me. Shaft

... $16.95

PRECISE MARKER GENERATOR KIT
e FOR RF—AF—TV

F 1 tals thr IHI 300 MC
on  harmumics. Aud b E
20,8010) (.unmu- follower
oty ble per cent l“mlw
iation. |([lp|| r attenuatur, K

H n, ~peoech nmpll-

300K 77 SCOPE KIT ...
3008K Bi%" SCOPE KIT
G35K UNIVERSAL AF SINE, SQUIRE S
U\.SE GENERATOR KT
SJDK IIF SIGNAL GENERATOR K
G 1OKA wilh preassembled heab
(610 wiredr .
907K VTVM KIT wlkh 11’ METER oo

UBUT wareds o aaenaneen . ceissamaesene 57.98
G.E. GLOBAR RESISTORS
RRW-041 75 ohm | RRW-061 14. :(10
10 wall. .S .99 ohms ... 90
RRW-OS1 - l %. 1.08 RRW-072 15. I)OO
RARW-052 1.05

uhn ..

ms . 90 RRW.CB8 11. Il(lﬂ

RRW-0%4 ‘l T uh ohm . .90
0.8 'unlll 1.08 RRW-094 31 ollms. 1.14

NEW! UNIVERSAL
Adjustable

32 to 45 gausscs.
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A\ NEW! e oner

W =| compLETE BOOK ON
TELECASTING!

covers every phase

“Principles & Practices of

TELECASTING
OPERATIONS”

by HAROLD E. ENNES

600 PAGES
OF PRACTICAL
INFORMATION
for everyone
interested in

TELECASTING

Indispensable 1o the
Engineer, Preduction Man,
Director, Technician, and
o all Siudents of
the Videa-Audia &

top reference
on Telecasting

CONTENTS:
A Partial List of Authoritative Chapters:

Basic Telecasting Equipment; The TV Cam-
ora; The TV Control Room; Fundamentals of
TV Studio Lighting and Equipment; Network
Program Relay Systems; TV Operationol and
Maintenance Practices; Technical Production
of TV Shows; Field Equipment and Micro-
Wove Relays; Analysis of Video and Avdio
Transmitting Plants; Technical Definitions
— PLUS HUNDREDS OF OTHER SUBJECTS

Here, in one complete, easy-to-understand
volume is the whole fascinating story of Tele-
casting operations. Whether you are a Chief
Engineer, Production Director or Technical
Director; if you are now working in or plan-
ning to work in TV, or if you are simply
interested in Telecasting, this book is meant
for you. Here is practical, useful information
that makes you familiar with the equipment
and techniques used in Telecasting, tells you
everything—answers all your questions about
TV production and transmission. If you work
or are interested in Telecasting. you'll want
this vast wealth of reliable information—
you’ll want this book in your library. Order
Your copy today!

600 Pages, 450 Illustrations
6 x 9"
x $795

Hard Covers

i — =
r Order from your electronic TODAT:

parts distributor or bookstore, i

I or write direct to Howord W. Sams & Co.,Inc. 1

| 2203 E. 44th St., Indianapolis 5, ind. |

| My (check) (money order) for $....... .. :

| enclosed. Send the following:...... copylies} i
| of "Telecasting Operations” ($7.95 per copy).

]

! I

: NOme. . ceereinerertttnencsensenancnas ]

|

I Address....... naonnaocaacaeaeaaaoonog I

| I
LCity .................. State........0es
- S I SR G AN S Y U A mat G G S
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Convair Computer
(Continued from page 61)

the arm of a potentiometer can multi-
ply or divide. (e) For trigonometric
functions, the amplifier (Fig. 2G) con-
trols a servo-driven sinec-cosine po-
tentiometer.

In cach case, the amplifier is the
heart of the computing element. Other
devices such as function generators
for non-linear ecquations, limiters, re-
lay amplifiers, and recorders are used
where required for a solution. The
computer at Contair has many com-
binations of these devices.

Now the visitor remarks, “These
gadgets are all very fine. Let's see
you solve a problem with them.”

That scems like a logical request so
let us run through a simple problem
to see how the computer works.

Take a classical example, the spring
supporting a weight. Fig. 2II. This
problem requires some set-up work
before the computer can be of use.
First we must find an equation de-
scribing the problem. a, is the posi-
tion of W hanging on the spring, k.
x. is the condition when W is dis-

placed by some force pulling the
weight down. The equation express-
ing this system is mi(dzx/dt2) = —kx

where « is the displacecment of the
weight from its rest position a,,
In order to set up the computer,

the equation is rcarranged to recad:

(dzx/dt?) = — (Kk/m) (2). The desired
answers to this equation are the dis-
placement, velocity, and acceleration
of the weight, W, at any time after
the weight is relecased. The computing
elements (Fig 2I) needed for a solu-
tion are: two integrating amplifiers
(1), a potentiometer set at the ratio
k/m (2), and an inverting amplifier
to change the algebraic sign (3).

Now we are ready to patch up the
problem on the computer patchboard,
Fig. 2J. Assume, to start, that you
have a voltage equal to d2x/dtz
on one end of a patch cord. This is
plugged to the input of Integrator 1.
The output of this integrator will be
—dx/dt. This value is patched to
Integrator 2 whose output will be x.
Going back to the equation, we note
that d2r/dt2 = (k/m) (x) so we patch
the output of Integrator 2 to a
potentiometer sct at the ratio of k/m.
We still have to change the sign so
the potentiometer is then patched to
the input of an inverting amplifier
which changes the sign. At the output
of the inverter appears —(k/m)(x),
which is equal to d2x/dt® which is
the value we assumed to be the input
to Integrator 1 in the first place. So,
we patch the output of the inverter to
this point.

We now have taken care of every-
thing but setting the system into
operation. This requires that we dup-
licate in the computer the initial
conditions, i.e., the weight is motion-
less because it has not been set into
motion by releasing the force holding
the weight in the position where the

www americanradiohistorv com

REAL SAVINGS!

AT PART-MART
MOTORIZE!

NEW 1.18 HP Universal Motor.
| Perfect for small blowers; small
dental ar jewelers’ Iathes . . . for
shop or tab work, 115 Volts, AC-
DC, 25 to 40 C. Rated speed
Q0G0 RPM; Free speed 13,000
RPM. Y4" shaft. Mig. holes | %"*
C. to C. Flat sides. Rugged con-
struction. Die-cast end bells.

EACH
SHIPPING WT. 3 LBS. STOCK NO. W109.

MALLORY INDUCTUNER

Way below wholesale cost for
this popular 3-gang tuning de-
vice! Use as replacement or in
own designs for TV and FM re.
ceivers and boosters. Contin-
vous tuning from 52.120 me o
| | and 175-216mc with 4 turns of shafr.

Size, 4'%5” x 2%". Shaft length, 3 $2 19
SHIPPING WT. 3 LBS. STK. NO.L108. °

EACH

$2.49 gacH
LOTS OF 3

'| “UNIVERSAL” FLYBACK

Perfect for general replacement and
conversion use. The reolly flexible uni-
versal mig. bracket fits most sets, 7
i, secondary taps to match all usual
yoke inductances, from 7.5 to 30 mh.
Primary taps to match all output tubes
ond "B" supplies from 240-360 V.
For 50°.70° deflection. Maximum
high voltage up to 16 KV,

SHIPPING wT. 2 1BS. STOCK NO. S110.
$4 65 $4.95
. EACH LOTS OF 3

EACH
ADJUSTABLE ION TRAP

MNewest Beam Bender with adjustable

\:I;j_

feature which allows magnetic field to
be varied between 32.55 gauss. Wilt
replace old style ion traps having
specific magnetic fields. One universal
3 ion trap to take care of all your needs!

"W SHIPPING WT, 8 OZ5. NO. S111,
3 FOR $] 38c¢ eacH

TV TUBE “BRITENER”

Extend life of Picture tube with this
newly designed rejuvenotor! In-
crecse cathode emission and im-
prove brightness-contrast. Fits all
mokes of TV tubes. Takes one min-
ute to plug into dany set having
parallel-wired filaments. No tocls
cr soldering required. Fully outo-
matic. SHPG. wT.1 LB.NO.S112,

$1.35 eacH LOTS OF 3 $I.25 EA.

LINE VOLTAGE TESTER

NEW! Just whot you need! An inexpensive,
accurate line voltage tester that will give
you instantaneous readings right at the
receptacle. NO WIRES-—NQ ASSEMBLY
<+« JUST PLUG IN! Swivel heod for easy
[ reading. AC only. Reads 0.150 Volts
+ 5%. Precision-made, Steel case.

SHIPPING WT. 1 LB, ST $3.00 EA.

STOCKNO. S113

FP CONDENSER KIT

TEN (10) popular multiple section,
'_j ?

FP Electrolytics. Twist-prong mtgs.
Capacities up to 50 mfd. Voltages
irom 25 to 450 Volts. These are
quality products of the Indusiry’s
Leaders! Fresh stock. Sh. Wit. 3 Ibs.

NO. L103. KIT OF 10

$2.29 EA. KIT—L0Ts OF 3

Write for Additional Listings
INCLUDE POSTAGE-—EXCESS PROMPTLY RETURNED
TERMS: 0.8, N. Y. C.—mIN. ORDER $3.00 —25%
Deposit on C.0.D. Orders. SAVE C.0.D. CHARGES
REMIT IN FULL PLUS POSTAGE. Excess Promptly Re-
tunded. SUBJECT PRIOR SALE.

PART» MART

ROCKVILLE CENTER LI, M. Y.
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displacement is —x (the sign is nega-
tive because the force is in a down-
ward direction). To put this initial
condition into the computer, a charge
corresponding to the initial output
voltage, —x, must be placed on the
fcedback condenser of Integrator 2.
There is no initial condition required
at Integrator 1 because the output
of Integrator 1, which is the velocity,
dx/dt, at the start of the problem,
is zero.

The control switch of the computer,
which is in the “Reset” position, is
thrown to “Operate” which is analo-
gous to releasing the weight. The out-
put voltage of Integrator 2 will rise
and fall just as the weight rises and
falls.

These three answers can be ob-
tained on a recorder or other measur-
ing device: The displacement of the
weight, x; the velocity of the weight,
dx/dt; and the acceleration d2x/dt:.
Fig. 27.

This problem is a very simple one
to solve either by “longhand"” or with
the computer. The value of the com-
puter can be appreciated if any of the
parameters of the system are varied.
The answers appear instantly. Thus,
it is possible to run a system from
“one end to the other” and be able
to determine its capabilities at once.

Because of the comparatively lengthy
set-up time on the patchboards. the
Conveir computer has removable
patchhoards. This allows the operat-
ing station to be occupied only during
actual computation. Whilc one opera-
tor is setting up a problem, another
can be using the machine. Fig. 1
shows the removable patchboard with
a problem patched in. It also shows
portions of two operating stations. At
either side are the controls for cach
station. Answers may be read on the
cight-channel recorders in front as
well as on the meter on the control
panel. Trunk lines between stations
allow opcrators to “borrow” equip-
ment appearing on adjacent patch-
boards.

The million-dollar computer is housed
in a temperature- and humidity-con-
trolled area to insure minimum varia-
tions caused by temperature fluctu-
ations or leakage due to atmospheric
moisture. Many factors were con-
sidered in the design and layout of
the computer: (1) High stability over
Jong periods of time, (2) Isolation of
critical clements. (3) Modern, neat
appcarance. (4) Ease of operation
and maintenance.

Necdless to say, many problems had
to be met and overcome in the design
and construction of the Convair com-
puter facility. As various portions
are placed into service, new problems
arise that requirc solutions and new
techniques are developed. With the
completion of the computer facility,
Convair will have a versatile, ac-
curate, time-saving device that is rap-
idly becoming an indispensable tool in
the art of aircraflt design and manu-

facture.
30—
January, 1954

approved by
serrice managers of:

admiral
zenith
motorola
emerson
hoffman

hallicraflers

SIMPSON MODEL 480 GENESCOPE FOR ACCURATE TESTING

SIMPSON ELECTRIC COMPANY

5200 W. Kinnie Si., Chicago 44, Hunors  «

Phone EStebrook 9-1121  «

* Al thie necessary wgnal ~ources for alignment of

FM and TV revvners s Tnehudes the Simpson High
Sensitnaty O<ailloscope and lugh fre jueney crystal
probe tur <ignal tracing s Inedependert, continuously
wariahle attenmators and step attenators lor both
AM and FM anits ofter complete contrul of output
at all times » 0-15 megacyele sweep is provided by

a norrbes specially designed sweep motor hased

on D Ar~anvad nieter movenent prin ciples «

The evlunane Simpaon ompnt cable {(1llnstrated)

inchnles a varisble terminanon netwaork, quickly

adaptesl 1o provule open, 75 ur 300 ohm terminations
—twldition ot a pad provides attenuation and
isolutinn Use of appropriate resistors across certain
tenminals will pravide any other termination required.

A 002 MED Bocking condensor can be added on
any termination for nse on circuits rontaining

a DEC component s The FM generatar ontput voltage
is constant within .2 DR per MC of 5 veep.

dealer’s net $475.00

in Canada: Bach.Simpson, Lic.. London, Ont.

Latest Code Dates » Boxed ¢ Fully RTMA Guaranteed

0Z4 62 6AKS 1.30 6BQ7 1.42 | 12AV7 85
183 03 AL 43| 6BZ7 1.52 12BA6 73
1X2 1.06  6AQS .76 &6CB6 .76 12BES .78
SU4 L3 6AUS 67 66 92  12SA7 .80
3Y3 AB | 6AVE 60 K& &5 128k7 77
6AB4 .BO 6BAS 71| 6S5N7  .BS | 125Q7 .67
6AC7 1.25 6BG6 198 6VEGT 75 35W4 .49
6AGS .83 6BK7 1.28 w4 70| ISI5S .51
6AHSG 1.40 | 6BQ6 1.42 | 12AT7 1.05 | 50L6 75

STUART ELECTRONIC DISTRIBUTORS "“hinn ey N

Minimum Order $10.00
TERMS: 25% Check or Money Order, Balance €.0.0., F.0.B. New York. Satisfaction Guaranteed.

Dept.—R12

RCA, G. E., SYLVANIA
AT TREMENDOUS SAVINGS OVER
REGULAR WHOLESALE

OTHER TUBES AVAILABLE AT SAME LOW, LOW PRICES

Brand New Pix Tubes Full One Year Guarontee

with With

Ohd Tube 014 Tube

10BP4...10.50 10.00 | 1&RP4...19.00 16.00
12LP4.,...12.50 12,00 | 17BP4...20.90 17.00
12LP4A .. 14.50 12,00 17CP4.,.22.00 17.00
16AP4.,.19.00 16.00 19AP4.,.24.20 19.00
16AP4A..23.00 16.00 | 19AP4A..25.30 19.00
16DP4 /A.18.50 16.00 20CP4,..26,50 20.00
16GP4,..21,00 16.00 21EP4....29.50 21.00

Olympia 8-3352, 4332
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HARVEY

AUTHORIZED
DISTRIBUTOR

presents

2 NEW RCA
PORTABLE
SIGNAL
GENERATORS

Especially suited to the requirements
of the Service Technician, the Audio
Experimenter, the Factory and the
Laboratory.

RF SIGNAL GENERATOR

Model WR-49A — Hos DC isalated, cathade-
follower autputs so thot signols con be iniected
into any point in the circyit, New dial design
focilitates accurate readings. Thorough shield-
ing minimizes radiotion, and hum pickup, Other
outstanding features include:
Frequency Ronge: 85 ke to 30 mec.
= Calibration accuracy on all bands =14,
Built-in 400-cycie ascillotor for internal
madulation or external use

® Modulation continuously voriable up to

70%,.

® Attenuator Ronge: 65 db.

® Weighs only 8 Ibs.
Complete with tubes, shielded coble,
ond instructians

$59.50

AUDIO SIGNAL GENERATOR

Made! WA-348A—Extremely valuable for mea-
suring performonce of amplifiers, tone controls,
equalizers, loudspeakers, and other oudio cir-
cuits and components. Has DC isalated cath-
ode-follower outputs so thot signols con be
injected into any peint witheut loading the
circuit or refecting any reactance. Other out-
stonding feotures include

® Frequency Range: 11 cps to 100 ke.

¢ Response +1 db.

® Additional 60-cycle signo! for Intermod-

vlation Distortion tests.
® Reguloted oscillator power supply
® Weighs only 10 Ibs,

Complete with tubes, shielded cable,
ond instructions

$87.50

NOTE: Prices Net F.0.B., N.Y.C. Subject
to thange without notice.

RADIO COMPANY, INC
103 W, 43rd S0, H.Y. 26 MY, = JU 2.1504
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WHATS 4 S i

The products described in this column are for your convenience in keeping up-
to-date on the new equipment being offered by manufacturers. For more com-
plete information on any of these products, write direct to the company invelved,

MINIATURE POTS

Waters Manufactwring, Inc., Wal-
tham 54, Mass. is now in production on
a new line of high-reliability, wire-
wound miniature potentiometers whicl
have been precision-built to military
specifications,

The RT series have anodized-alumi-
num bodies with sealed. line-reamed
shalt bushings and sealed terminals
plates which enable these units to
meet severe environmental tests.

They measure 7:” in diameter and
3" in depth. Power dissipation is 3
watlts at 80 degrees C. Rotational life
is more than a million revolutions. Re-
sistances available are 10 ohms to
50,000 ohms, linear taper.

NEW SWITCH LINE
Erie Resistor Corporution, Erie, Pa.
has announced the availability of a
new full line of rotary selector and

lever switches. Twenty-five item num-
bers are included in the four styles in
single or multiple sections, shorting
and non-shorting types.

Among the new design features are
a "Wedgelock™ which fastens the con-
tact to the stator and prevents loosen-
ing or rotating due to soldering heat. a
rotor assembly combined with the solid
stator providing a construction in
which the rotor blades do not support
the assembly, and the use of high
grade phenolic sheet for insulation.

Descriptive literature is available
from jobbers, distributors. or from the

| electronics distributor division ol the

company.

LOW-PASS FILTERS

Buarker & Williumson, Inc.. 237 Fair-
ficld Ave.. Upper Darby, Pa. is current-
ly marketing two new low-pass filters
which have been designed to help the
radio amateur overcome TVI from his
rig.

The wave-guide principle employed
in the design of these units makes pos-
sible a unique type of mechanical con-
struction which permits more sections
to be built in less space. The result is
a high order of attenuation—85 db
through the TV band with more than
100 db on channel 2. With an attenua-
tion of 85 db equivalent to a voltage

www americanradiohistorv com

ratio of 17.780 to 1, this means that un-
desirable harmonics causing TVI will
be reduced by the same ratio.

Both filters can handle more than
1 kw. of modulated r.f. power continu-
ously. Insertion loss is less than .25 db
through the entire passband to 30 me.

The new filters, available in 52 ohm
and 73 ohm impedance models. are
fully described in a bulletin which is
available from the company on re-
quest.

FILM-TYPE RESISTORS

Internationul Resistance Company,
401 N. Broad St., Philadelphia 8, Pa.
has recently put a new molded boton
carbon resistor on the marlet.

The Type MBC, a ': w. unit, is mold-
ed in a special plastic housing to pro-
vide complete mechanical protection
and [catures improved moisture, load
life, and shelf life characteristics.

The size is equivalent to that of a
1 watt eomposition resistor and meas-
ures *.;” long, 5" in diameter, 112"
lead length, and .32 minimum lead
diameter.

For further information on this new
resistor which is designed for applica-
tions where stability, accuracy, high-
voltage insulation, and cconomy are
requisite, write the company direct.

STABILIZED CRYSTAL
James Knights Company of Sand-

wich, Ilinois has introduced a new
stabilized crystal, the JK G-12, which
has been designed to handle applica-
tions in the 300 ke. to 1300 ke. range.

The new unit provides stable fre-
quency control [or applications such as
[requency standards, timing and count-
ing circuits, broadcast equipment, and
frequency monitors.

Electrodes are deposited directly on

the precision-made quaitz plate, shock-
mounted in an evacuated glass enve-
lope. The crystal may be designed for
a minimum temperature coeflicient
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from 0 to 50 degrees C or for tempera-
ture controlled operation at 60 de-
grees C.

The crystal is 2% " in height above
the chassis and the maximum diameter
of the octal base is 1% ”.

PRINTED CIRCUIT KiITS
Centralub, 900 E. Keefe Ave., Mil-
waukee 1. Wisconsin is now furnishing
its printed electronic circuits in four
handy kit assortments.
The kits range from a group of 18
P.E.C. units to a complete stocking

cabinet of 220 plates. The kit assort-
ments have been carcfully assembled
using actual sales figures so that the
service engineer, industrial laboratory.

componenis lab, or distributor will
have the most popular circuit at hand.

Kit PCK-18 has 18 P.E.C. units in a
plastic hox. PCIK-45 has 45 units in a
plastic box. PCK-110 has 110 units in a
metal cabinet. while PCIK-220 offers a
complete assortment of 220 units in a
sturdy metal cabinet.

The company’s distributors are han-
dling this new item.

ANTENNA LOADING COIL

K-W Engineering Works, 3145-A
North 48th Street. Milwaukee, Wiscon-
sin is offering a new mobile antenna
loading coil which provides the radio
amateur. small hoat owner, and other
medium frequency service user with
a dvnamieally eflicient induetance for
resonating the antenna.

In the "Dvna-Q,” the “Q” approaches
300 at 4 mc. Used with a 10-merer
whip above the coil, the coil is suitahle
for either hase or center loading. With
shorting jumpers the coil will serve in
the 75. 40. 20, 15, 11, and 10 meter
bands. Insulation is polystviene and
fittings are chrome-plate brass.

SPRAGUE "KWIK-TEST"

Sprague Products Co.. 51 Marshall
St., North Adams. Mass. has recently
introduced a new instrument for test-
ing condensers quickly and easily with-
out removing them from the circuit.

Known as the "Kwik-Test.” the new
unit operates by means of two switches
which will indicate whether any by-
pass, coupling. or filter condenser with-
in the range of 30 uxfd. to 2000 ~fd. is
open, shorted, or intermittent even
when it is in parallel with a resistance
as low as 60 ohms.

Condensers between .1 and 2000 #id.

January, 1954

WAS *85.
NOW °*41

SAVE *43.

8o,

ORDER BY MAIL, PHONE, WIRE! ] F

| -

i3

BOTTOM VIEW

12 TUBE HI-Fl FM-AM TUNER

TREMENDOUS NATIONAL
ACCEPTANCE!

Just a few weeks ago, Radio Shack contractied to buy
the ENTIRE output of Approved Electronic's new V.12
tuner. As soon as the word got around that a REAL hi-fi
bargain was available, orders have literally poured in;
we shipped them out just as fast as they rolled off
Approved's assembly line. Yet our stock position now
enables us to quarantee AT ONCE delivery — at least for
the next few weeks!

EXCLUSIVE AT RADIO SHACK CORP.!

The brilliant new Approved Y-12 is available ONLY at
Boston's famous Radio Shack — nowhere else in all the
world, And at no other place can you buy a I|2-tube,
double-limiter/FM defector, FM.AM tuncr for $41.95
{or even $71.95)!

GUARANTEED FM SENSITIVITY!

We flatly {and proudiy) guarantee 15 microvolf sensitivity
for 20 db quieting on FM, and better in many instances!
Compare! Also, the AM sensitivity is far betfer than
Y-12's antecedant, the highly regarded Approved A-710,

SEPARATE VY-12 POWER
SUPPLY

110-115Y S0-80 cy. Delivers 63v @
4A, 190y DC @ 55 ma. Only 3/; x 4%
x 8", weighs 7 1bs. Built for V.12,
Order No. 36-207.. ... Net $12.05

AT FABULOUS 50.6% SAVINGS!

Yes! All This
For $41.95 —

@ 12 miniature tubes

® Germanium diode

® Double limiters
and FM detector

. ® Tuned RF FM

@ Tuned RF AM

® Separate RF, IF
stages on FM, AM

@ 6-gang condenser

® Cathode follower output
30-15,000 cps

® Band-indic. lamps

@ 15 uv sensitivity FM

@ Ultra compact chassis

®BYaWx5% Hx8D,

@ Full RETMA guarantee

® Requires 6.3V AC @ 4A,
190V DC @ 55 ma supply.

@ Order No. 36-207, 7 Ibs.

NOTE: For use with any amplifier,
TV, radio; designed especially for
high quality hi-fi home systems.

REE 224-PAGE CATALOG!

RADIO SHACK CORPORATION

167 Washington St., Boston 8

. Mass. (Dept. RN)
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one for all...all for one

1. for UL or VIIF tubular

twin fead
. for VHEF
. for VHE or UHF open

2
3

wire

STAN-BURN

ICATHODE RAY TUBE SPECIALS:

One Year Guarantee

STAN-BURN
Pa ... $11.0

M, L
Mil. 300 OH
OHM COAXIAL
Heavy Slug Speaker.........

»
0*
g%

.00
s0%*
60 %
o %
.60 %

.60
0%

.60
.50 %
oW
.60 %
.50 ¥

.60
0%

.90
.50 %
X L. 32.50:
* ANTENNAE SPECIALS »
+« N 1.8 6 or mare W
¥ T cn e s2Be CRATT o
¥ “DOWELEO INSERTS ....... 2.98 279 %
4 Folded nves‘:r:n?n! Low Quick ftxg - e »
* wikbow CONICALS U ales 332 0»
% MASTS Lreeromenceo. (32 e X
NEPCO MASTS 189 1as

5™

»*
»

X TV WIRE &

Iz

*UHASSI

B S5 630 TECH-MASTER

& Model €-30 with Cascode Tuner, ., ... .5149-50¥
*OFEN FACE CABINET......... e e e, 02.00*

WIRE RECORDERS IN STOCK
K PENTRON — Model 9T3C — Zonjueed [

:n

N
Model C400—Hi-Fi Amplifier . .
x Model C1o—AM-FM Tuner ..,
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Automatic Custam-Built Radios for Plymouth, Ford,
Cnevrolet and many others. alwaye in stock,

We carry a Complete line of Hi-FIDELITY
and sound equipnent. Send us your requests.
We alse carry a compicte line of povuiar makes of
HRadio Tubes at 50 °10 discount. Also many otmer spe-
*c-al PUrpose and transmittiny types. and als eln:lronic*
parts and equipmen. at lowest prices. Sond us a list

af your requirements for prompt quotations. *
i 209% with order. e
F.0.8., NEW YORK Warehouse. Minim
Write for our latest price list and Hi-

4 Dept. RN-1.
RADID ond

STAN-BURN :eesz. oo

THEATRE SiDG.)

fC.8.48.
1497 BROADWAY » NEW YORK 19, N.Y,

may be tested for shorts and intermit-
tent shorts even though in parallel
with a resistance as low as 2 ohms.

The new instrument is available in
two models, the KT-1 for 115 volts at
60 cycles and the KT-1X for 113-230
volts at 25-60 cycle operation.

Data sheet, M-600, giving full de-
tails, is available from the company on
request.

C-D CONDENSER KIT

An assortment of 76 of its most pop-
ular "Cub” condensers is now being
offered by Cornell-Dubilier Electric
Corp. of South Plainfield, N.J.

The kit is housed in a compartment-
type, clear plastic case with a hinged
cover, supplied without charge with
the condensers.

The “Cub’ assortment contains con-
densers ranging from .001 ufd. to .1 afd.
rated at 600 volts. The company's au-
thorized distributors are handling this
new condenser Kit.

SINGLE SIDEBAND FILTER

Burnell & Compuny of Yonkers. New
York has announced the availability of
an economical sideband filter designed
for the amateur market and for manu-
facturers of low-cost commercial side-
band receivers.

The Type S-15000 consists of stabi-
lized toroids and other quality compo-
nents that will attenuate a 30 ke. car-
rier 20 db and most of the upper
sideband 40 db. Audio responsc through
the filter is 30 cycles to 3300 cyeles.

Additional information on this new
component is available on request.

COIL CORE

A new high-frequency powdered iron
core designed for use with printed cir-
cuits has been announced by Henry L.
Crowley & Compuny. Inc.. 1 Central
Avenue, West Orange. N.J.

The new core lends itself to the dip-
soldering process used in many radio
and television receivers as well as con-
ponent printed circuits. The core con-

sists of an upper section of powdered
iron available in any of the many types
suitable for any frequency application.

Bonded to the iron core and of the
same diameter is the phenolic insulat-
or base. The four wire leads are im-
bedded in the phenolic section serving
as leads for the two coil windings.

CAPACITY DECADE BOX
Precise Development Corporation,
999 Long Beach Road, Oceanside, Long
Island, has developed a low-cost capac-
ity decade box which will reach over
1 #fd. at a 1 per-cent accuracy.
Designated as the Model 478, the
new unit offers four decades from 100
apfd. to 1111 gfd. in 100 wufd. steps.
The entire unit is pocket-size and
measures 3%" x6'1" x 2" in its high-
impact Bakelite case. The Modcel 478 is
available in either kit or factory wired
form.

UNIVERSAL STANDOFF

Argyle Electronic Co., 8 W. 18th
Street, New York 11, N.Y. has designed
a new universal standoff that elim-
inates the metal ring around the trans-
mission line and thus overcomes the
problems of standing waves and volt-
age losses.

The new component permits a close
approach to running a transmission
line in free space. The grommet is of
pure polyethylene of heavy construc-
tion. which accommodates ali types of

.. NEW JFD “3-in-one”

wy

twin lead

flat

S1.30. hist,

LIGHTNING ARRESTER

No. ATHO with hardware for wall or window sill mounting,

Noo ATHOS with stainless zteel strap for pipe mounting,

8175 hist,

BT WWW americanradiohistorvy com

JFD MANUFACTURING COMPANY,

W cld’s Lucsast sineces fucticerr of Lo atstenaas and accessarivs: Brasllvn 1 New York

Both leatare the pateated 11D strain-relief lips which prevent
vontact washers from ripping the lead-in wires apart!
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transmission line without the need of
threading.

The standoffs are available in wood
screw and mast tyvpes, singles, duals,
and triples.

MAST HOLDER
D. Hale Darnold Company of 914

Kentucky Street, Racine, Wisconsin is
now olfering a new tower, the SB35,

The SB5 tower stands onlv three feet
high but its all-welded construction
enables it 1o hold a ten-foot mast with
sufficient rigidity that no guy wires
are necessary, according to the com-
pany.

Since in many sections of the coun-
try a ten-foot mast is adequate, the
new SB35 saves time, material, and
labor and simplifies installation. The
new towers come with either 1%4” o1
11%"” openings.

PANEL METERS

In order to obtain greater legibility
for complex instrument panels. Inter-
notional Imstruments, Inc., P.O. Box
2954, New Haven 15, Conn. has devel-

-

oped a new line of miniature side indi-
cating panel meters.

Available in a wide variety of ranges
with flanges for single and back-to-
back mounting. these self-contained
units can be grouped in hoth hori-
zontal and vertical arrangements. Two
instruments can be placed in the space
normally occupied by one large meter.

Ammeters. voltmeters, vu, db., and
othcrr meters are available in zero cen-
ter, left, and right models. Complete
information on the Model 1120 meter is
available from the company.

SYLVANIA TV TUBE

A new magnetic focus, 90-degree
magnetic deflection 21” glass TV pic-
ture tube has heen announced by the
TV picture tube division of Sylvania
Electric Products Inc., Seneca Falls,
NY.

Designed to increase the range of the
picture size vet lessen the over-all
length of the tube, the new unit has
been identified as experimental Type
ST-1301 pending an assignment of an
RETMA tvpe number. The tube uses a
gray, filter-glass, spherical faceplate
and a single field ion trap magnet. The
over-all length of the new tube is ap-
proximately 20 inches. Both aluminized

and non-aluminized versions will he
available.
TELEX "MONOSET"
Telex, Inc., Telex Park, St. Paul,

Minn. has designed a new “Monoset”
for professional, business, and techni-
cal use.

Made of tough, durable Tenite and
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Only 10% Down...18 Months to Pay!

.ihalllcraf’fers

§-76 RECEIVER ... $199.95

$20o Cash Down .

$15.90 per month — 12 months

$10.90 per month — 18 months
Extra selectivity with double superhetro. 1
dyne circuit. One RF, two conversion ond
3 IF stages. Range 550-1550 Ke¢, 1.7:34
Mc in four bands. 8 tubes plus voltage
regulator and rectifier. Complete with

tubes, less speaker.

o

W@GFQ

S§X-71 RECEIVER... $249 95

T Q
$25. Cash Down

$19.87 per month — 12 months

$13.63 per month — 18 months
Double Conversion sharp s2lectivity,
plus built-in NBFM at moderate cost.
11 tubes plus voltage regulator and
rectifier. Low down payment.

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT

MODEL DOWN CASH MODEL DOWN CASH MODEL DOWN CASH
NUMBER PAYMENT PRICE NUMBER PAYMENT PRICE NUMBER PAYMENT PRICE
SEB sroginons '$ 6.00....559.95 S-40B..... $13.00...5129.95 ST.83..... $13.00...%129.95
S.82..... .$ 6.00....559.95 S-53A..... $10.00...% 99.95 S-78A..... % B.95...% 89.50
A-B4, ... $10.00....$99.50 S.72L..... $12.00...5119.95 SX-62..... $35.00...5349.95
5-38C..... % 6.00 .. ..$59.95 | 5-77A.....$13.00...5129.95 | 5-72Port,.. $11.00...8109.95
R-46 Speak. $ 2.50 ....524.95 | HT. ZOXMTR $44.95 . .$449.50 | SX-88Rec.. $30.00 . .5499.95

JUST

oy & A By
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Big New WRL 1954 Catalog

Offering the greatest selection of radio & lelevision
equipment, parts, and supplies, from ““The Worid's
Largest Distributor of Amateur Radie Transmit-
ting Equipment.’’
‘"WRL—the world's most personalized radio
supply house.”

WRITE—WIRE
PHONE 2-0277

OFF THE PRESS!

Order with confidence from

WORLD RADIO LABORATORIES R-1 ]
744 wost Broadway I
Councll Bluffs, 1owa
Please send me: 0 WRL XMTR Info ||
[1 Rodio Map 25¢ [ $X-71 Infe 1
[} New Catalog [ §:76 Infe 1
[J Used Equipment List [] New Log Boek 1
Name | cuibwederenn | vode s e ] b smwe o o |
Address gmbis s gk 48w 05 T § yideree i EEERE 1
1

RU-18 RECEIVER

Navy 6-tuhe alrcraft recelver
with DF loop and antenna in-
put; complete goverage from
M 190 KC to £13.9 meg.; in B-coll
sets, less tubes: brand new with
any S5-.coil sets; you name the
lrcu you deslre; F.0.B. shipping
+ 25 Ibs. 31

MCCONNELL S New Address: BARTO. PA.

Phone: BALLY 5-3621

BARGAIN

HUNING 2 RADIO

SERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

Vs 3619 TROOST KANSAS CITY, MO.
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Palm
Size

RADIO

SKIMASTER

250 MILE DAYTIME
RECEPTION
1000 MILES RECEIVED
AT NIGHT
Not a toy! This power-
ful vacuum tube i
ature kit covers stand
ard hroadeast hand ©
to 1600 IXC, Hearing sl
hattery, all part:, Mt in
[\ B A PERSONAL
radio for lhome, offive,
camp, ¢te.  *hoto dia-
trams included. ALl
PARTS GUAILAN-
TIED.  Battery |.l|n
EXTRA A" LA

,}
3150 l.mo

Q1M ALNICO ATAG-

NET bowrred earphone only
$1.45. C.O.1). orders acctit-
ahle with $1 deposit within
U.S. and Dpossessions.

postaid
(Facm-y assommou

PRECISION RADIO ELECTRON‘ICS

Placerville., Calif. DEALERSHIPS AVAILAELE
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WRENCH
WITH THE

SCREWDRIVER ACTION/

% PAT. QFFICE

120 STYLES and SIZES

or

® ASSEMBLY WORK
® REPAIR WORK

® RADIO

® TELEVISION

® INDUSTRIAL

® AIRCRAFT

WNALDEN
WoRcesTES

STEVENS WALDEN. Ine.
WORCESTER 4. MASS.

equipped with a volume control for
group hearing system applications, the
new unit weighs only 1.2 ounces. It has

removable plastic ear tips and a minia-

ture plug-in cord attachment. Sensi-
tivity is 88 db above .000204 dynes per
square centimeter for 10 microwatts
input.

For literature and price information,
write Dept. KP of the company, men-
tioning this publication.

"OCTO-TENNA"

C. R. Derr Co., 1018 Taylor Avenue,
Vallejo. California is marketing a new-
type television antenna for v.h.f. and
u.h.f. reception, the “Octo-Tenna.”

The manufacturer claims that this
new unit is easy to assemble, conven-
ient to install, and offers little wind
resistance. The insulator used with this
antenna is made of laminated wood
which has been specially-treated to re-
sist weather.

The antenna is sold on a money-back
guarantee and the company will supply
additional details as regquired.

VOLTAGE TESTER

Electro Mechanical Instrument Com-
pany. 813 Chestnut St., Perkasie, Pa.
is now offering a compact voltmeter
for testing voltage at the electrical
receptacle.

Designed for use by technicians or
for resale to customers, the instrument
is equipped with prongs that can be
plugged into any standard 117 volt re-
ceptacle. The prongs have a swivel ar-

rangement permitting the meter to be
read from any position.

The instrument has a damped meter
movement and is mounted in a sturdy
metal case. The dial is color-fast and
calibrated from 0 to 150 volts. Accu-
racy is guaranteed to = 5%. {0

www americanradiohistorv . com

New Professional
Magn emite’

Battery-Operated
Long-Play Spring-Motor
Portable Recorder

Specifically designed for maximum professional
performance with greatest operating ecase. Fric-
tion free, ball-bearinged drive system cnables
tape transport mechanism to run 15 minutes on
a single wind (at 7V% ips). Dynamically balanced
hidden flywheel reduces flutter and wow, cquiva.
lent to studio equipment. Incorporates high speed
motor rewind (100 seconds). Built-in spring-
motor meter continually indicates condition of
spring motor. Single knob controls tape and play-
record functions. Safety **Record’ interlock. 4
Models available in speeds of 3%, 7V & 15 ips.

Check These Unusual Feotures:

% High-speed rewind

% 15 Minute play per wind
%* Hidden high-speed flywheel
* Ultrasonic bias

%* Meets NARTB standards
%* 100 Hours battery life

% Size: 7 x 10 x 11 inches

* Weight: 14 1bs.

Write for complete technical literature
and direct foctory prices to Dept. RT

AMPLIFIER CORP.
of AMERICA

398 Broadway, N. Y. 13, N.Y,

T M. Reg US Pu OF

— QUARTZ CRYSTALS

FT-243-.093" PIN DIA.—.486" PIN SPC
FOR HAM AND GENERAL USE

4035 51 5950 61K 7504 a7 ||.|5 T Haes 6203 1240 E113
4080 5675 5973 6725 7525 784 0 2738 6000 6575 7273 8175
4110 5677 5975 6740 7540 785 275 8200
4165 5100 6225 6750 7550 787
4190 5 6240 6773 7573 78T
4255 5125 6250 6775 7575 7900
4280 5740 6255 6800 7600 7906
4300 5750 6273 6806 7606 7925
4397 5760 6275 6825 7610 794
4450 5773 5300 6840 7625 795
4490 5775 6306 6850 7640 797
4495 5800 6325 6875 7641 797
4780 5806 6335 6900 7650 8206
4345 5825 6340 6906 7673 8225

105 3237 6140 7025 7400 8430
118 3245 6150 7040 7425 8450
125 3250 6173 7050 7440 8460

B s s o v
4930 5840 6350 6925 7675 824 4
5030 5850 6373 6940 7700 825 20 3590 6450 7106 BOAO 8525

2390 3640 6473 7125 8050 8550
415 3680 6475 7140 8073 8575
430 3720 6500 7150 BO7S 8583
442 3735 6506 7173 8100 8600
460 3760 6525 7175 8106 8b25
532 3800 6540 7200 8125 8610
545 3840 6550 7206 8140 8700

5205 5852 6375 6950 7706 827

5235 5873 6400 6973 7720 827

5250 5!75 6406 6975 7725 8300
880 6425 7450 7740 8306

305 5900 6673 7473 1750 8325

5333 5906 6675 7475 1773

5385 5925 6700 7500 7;75

5485 5940 | _557 3385_ _7225 8150 8733
49c each-10 for $4.00 | 99¢ sach-10 for $8.00
Low Frequency—FT-241A for

$5B. Lattice Filter etc., .093" | CAR- FT-1718

Pins, 436° SPC. ,matked in Chan- | 1A BC-610

nel Nos. 0 to 79 S4th Harmonlc | SCR 2 Banana

and 270 to 389, 72nd Harmonic, | 522 Plugs
Listed befow by Fundamental | 4° P

[Frequencies, tractions omitted. e
370 393 414 436 498 5201400 459 | 5910 (2030 2220 2390 3120 3520
372 394 415 437 501 522|440 461 | 6370 (2045 2258 2415 3150 3550
374 395 416 438 502 523|441 462 2052 2260 2435 3155 3570
375 395 418 48] 503 525 442 463 | €470 (2065 2280 2442 3202 3580
g;g g;) l;g 483 504 556 u; 464 | G497 (2082 2282 2532 3215 2945
8 420 484 505 527 [445 465
379 201 422 485 506 529 {446 466 | 6547 (2125 2300 2557 3237 3070
380 402 423 486 507 530 447 468 | 6610 2131 2305 2660 3250 3995

381 403 424 487 508 531|448 469 | 7350 (2145 2320 2940 3322
383 'gd 4;2 lg 509 533 450 ug ggg 155 2360 3035 3510
5 426 490 511 534 451 47: "

385 406 427 491 512 536 /452473 | 7480 || Special—200 KCor
386 407 429 492 513 537 453 474 | 7580 [| 500 KC in FT241A
347 408 430 493 514 538 (454 475 | 7810 (| Holder, $1.95 each
mamEN e

433 & T
391 412 434 496 518 ,:51 419 |[add  20c postage for
392 413 435 497 519|458 480 |every IO<rystals (orless)

49c each—10 for 3400 |99c sach — 10 for $8.00

BC 746 TUNING UNITS — foundation coils and condenser
lor 80 meler VFO or exciter—Iess xtals 98¢

TS DISTRIBUTORS, LTD.

b 520 TENTH ST. N. W.—WASH. D. C, DEPT. N—
RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

Certified Record Revue

(Continued from page 64)

this principle of as much rigidity as
can be built into a given cnclosurec.
Of course, the idea isn't new. Many of
you arc wcll awarc of such desperate
mecasures as the building of brick or
concrete enclosures in the corncr of a
living room. It goes without saying
this is hardly practicable for most
people. However, Mr. Briggs, the not-
ed English authority who has long
been a proponent of anti-resonant en-
closures has come up with what might
be some sort of practical solution to
the problem. This is to construct the
walls of the enclosure of two pieces of
plywood say onc half or one quarter
inch in thickness with a spacc of an
inch or inch and a half or even two
inches between the two pieces of ply-
wood. Of course suitable bracing and
the gluing and screwing of all joints
should be a part of this construction.
Then the space between the picces of
plywood should be filled with sand.
That's right, sand. This will give you
a very heavy and very rigid enclosure
which when used with a speaker of
proper cone resonance and cone edge
treatment will ecliminate the hoomi-
ness we find so objectionable. Of
course, the use of sand is practical
since whenever the cabinet must be
moved it is not too difficult to “drain
out” the sand between the retaining
walls and you have left a compara-
tively lightweight enclosure.

That's one answer and, of course,
there are variations on this same
theme. Whatever they are I feel cer-
tain that this will be one of the next
improvements in audio and I look for-
ward to a much more sensible and
realistic demonstration of sound at
the next Audio Fair.

Equipment used this month: Weath-
ers pickup and arm, Fisher master
audio control, MacIntosh 30-watt am-
plifier, and Jensen triaxial G610 in
Read “Fold-a-flex” enclosure.

BEETHOVEN

PIANO CONCERTO #3
Jose Iturbi and the RCA Symphony
Orchestra. Vietor LM 1759, Orthophenic
curve, Price $5.72.

Mr. Iturbi has not been heard from
for a long time, at least on recordings.
He is more familiar to us through the
medium of motion pictures, etc. A
most controversial figure, there are
those who state that he has hurt his
undoubted talent by his movie work
and that his infrequent recordings do
nothing to add to his stature. I don't
fecl one way or the other about this
aspect of Mr. Iturbi. To me he has al-
ways been one of our better pianists
with a particular flair, of course, for
music in the Spanish idiom. This re-
cording of Beethoven's third piano
concerto is not his particular forte.
He plays all the right notes but his
tempi is very erratic and as a whole
he doesn’t project the feeling into the
score that some of the other pianists
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NORTH AMERICAN

COMPANY, INC.

NEW

@ BIGGER than a 17-inch Tube!
@ BIGGER than a 19 or 20-inch!
* Yes—It's Equal to a 22%2-inch Tube!

The new NORELCO television receivers
give you pictures that are life-lilie in size and
quality, free of pglaring whites, rieh with
velvely blacks and soft grays, Lye-strain (ree
picture.

On NORELCO 1 elevision receivers yoir sce Lhe
rehole picture, just as the TV camern sees it,
Nothing is cut away. Movie-sceeen type
piclare,

With a NORELCO television reeciver you
enjoy such features ns:

Best TV Buy You've Ever Seen!

235 SQUARE INCH PICTURE
BIGGER-SHARPER-RICHER!

orelco TELEVISION

TRULY LIFE SIZE PICTURE « AUTOMA-
TIC BEAM SUPPRESSOR » FLAT VIEW-
ING SCREEN « FULL FOCUS » BUILT-IN
ANTENNA o HIGH-FIDELITY SOUND
SYSTEM « AUTOMATIC GAIN CONTROL
o NEW IMPROVED PROTELGRAM (AD-
VANCED SCHMIDT) BIG-PICTURE SYS-
TEM DEVELOPED BY PHILIPS WORLD
FAMOUS ELECTRONICS LEADER » 23
TUBES PLUS 1 GERMANIUM DIODE «
STANDARD TOP QUALITY COMPONENTS,
INCLUDING “STANDARD COIL” TUNER
+ EXCELLENT UHF RECEPTION WITH
CONVERTER o FULL SIZE CONSOLE—
40v," HIGH, 25" WIDE 21" DEEP e SHIP-
PING WT.: 124 LBS.

GUARANTEED

NORFLCO'S new. superior TV reccivers are
enginecred for those who demand only the
very bese!

Write for I'REE illustrated, full.color bros
Sened 2100 for COMPLETE TECH-
NICAL MANUAL (Credited against order),
or retary manual 1o us and e will refund
vour dollar. No obligation of eonrse.

chure.

Interest your
friends in this
real value and
order 3 or more
sets for only

SINCLE SIHIPMENTS. .
Original List Price. . ..

SHIPPED IN ORIGINAL FACTORY SEALED CONTAINER

LIMITED QUANTITIES AVAILABLE — ORDER NOW!

TERMS: F.0.B. N.Y.C. Full remittance
with order or 25% —Balance €.0.D. Due
to this special low price ofler, we cannot
Allow refunds.

“The Irvington"—MODEL I'I" 200—Superh
open front, mabhogony console cabinet.

149

(ATTRACTIVE DEALER IDISLI)U\IQ)

ELECTRONIC SPECIALTY SUPPLY co.

58 Walker Street, New York 13, New York

BRAND NEW!

s :I 7') 50
,,,,,,,, X

RCA INSTITUTES, INC,

A service of Radio Corporation of America Used
50 Wesl 4th St. New York 14, N. Y.
OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION., ELECTRONICS
Approved for Yeterans
Write Dept. RN-54 for Catalog

&g

POLICE Z5°50&"
For “marine. ham. C.D..

gynamotor & chrome Casaes

tinns—18 45;

but guarantecd wood. Col mplete with 8V,

GROUND PLANE ANTENNAS:
10-20-40 Meters. easlly made with our rainted-
copper-plated  WIIIPS; thrended taperid Sece

ft. 52. L T . L $.2%

NEW SELENIUM RECTIFIERS—Brque Type

Link & Bosch Mobile,
nd:  squelch control.
& emerRency use.

d 57 I'M speaker. .. .$13.50

Capacily 1 Amp 2 Amp
24-36 Volts 2,15

2-18 Volts  51.35 S§£0 $ 4.50 S 515 $13. 25
90-130 Volts 8.50¢ 10.50 29.75 44.95 87.50

5 Amp 20 Amp
8.50 12.75 25.50D

27.255 MC: All parts
— RELAYS:

World’s Only Recorder of its Kind

WALKIE-RECORDALL
8-LB SELF-POWERED BATTERY RECORDER

o ALUTOMATIC UNDETECTEQ,
RECORDING uptcdhrs

e PICKS UP WITHIN
60 FT. RADIUS

® vOICE ACTIVATED
‘SELF-START.STOP"

° ND WIRES O PLUGS.

ecords noiselessly in or out of ¢losed
briefcase, tontalning hidden mike while
walkIng. riding, tiying. Conforences, lectures, .
S - FREE! With 512 order—choice o
dictation, 2-way phone. Permanent. unalter e REL‘AY B 3ce T BALL FEN
GYRO ELECTRONICS CO.
6-1290 NEW YORK 13, N. Y,

able, indexed recording at @nly 3¢ per he.

MILES REPROQUCER CO.. INC.
§12 Broatway, N. . 3, N. Y. DepL RN-1 | BL325 CANALST.. wo.

V. inp.

BATTERY CHARGER:
1/6 MP MOTOR: 12°24

IECTIFIER TIANS"OIMEH 115 v B v
ME RS: 2" Q- 1. B .
RADIO CONTROL XMITTER & RECEIVER KITS,

& cns:—m lncl I(‘“A 10,000 ohm iteln 9.

A 4F, 8.000 ohm. $4.50; 3 for..11.

MULTIMETE. KIT: Raslc parts to build 3 MA

G, A0 GO0 V. & continuity , ..., ... ...
DYNAMOTORS: & V. Inhul /300 \'.@16(.5 M
4 1 T

CHARGER: For all dry Inunrlu ll’- 20 v,

JAN-C-25, 0il Tmn:mmlnz Mk-n Condensers.  Hu
Stoek. Send us YOUr requirements.

Write for Catalog *'N**

JE 2A.51 65
3178: 500 NicroA

& diagrams (less Lubes

NACARDNN AR OO
BOUAN NG ON “n

jor 8 V.

L)
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Brand New
Set Mfr's
SURPLUS

Bulk Packed in Original Mir's Nested Cartons or Individually Boxed
Every tube meter and chassis tested for top quality ... BRANDED

6BQ6GT ... .

8BK7
6C4
&6C5

6CB6 ...

6CD6G ....'I m
) .
reraa . 35C5 .,... .49

6Hé

6J5GT

64 6BLIGT

6SN7GT |

STANDARD
BRAND
WARRANTY

125K7 . .... A9
12SN7GT .. .47
125Q7

198G6G ...1.17
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who have recorded this concerto do.
Soundwise this is a puzzling record,
because some sections have some
really fine, brilliant piano tone quite
steady and clean and other sections
show noticeable flutter and a distinct
percussive hardness of tone. The Or-
thophonic curve reproduced the disc
satisfactorily and surfaces were very
quiet. We can't call this the greatest
Beethoven’s Third Piano Concerto by
a long shot; nonetheless if you like
Iturhi, it is worth your while.

BACH

ST. MATTHEW PASSION
Amsterdam  Concertgebouw  Qrehestra
conducted by Willem Mengelberg, with
soloists and ehorus. Columbia SL 179,
NAB curve. Price $10.90.

As I've often said before, it's either
feast or famine in this LP world. Here
is another version of one of Bach's
greatest works. What is remarkable
is that this is the third recording of
this huge opus, a fourth version
(Vox) has just been released, and the
fifth recording on one of the newer
labels is in the offing. Mind you, this
music usually requires 4 12" LP sides!
Whatever other versions come out.
they will have a very tough time com-
peting with this version here re-
viewed. This recording was made at
an actual performance on Palm Sun-
day way back about 1939. This has
always been one work which Men-
gelberg was acknowledged the great-
est interpreter. As many of the older
enthusiasts among you know, Mengel-
berg often was guilty of considerable
“free translation,” and this liberty-
taking of his was much decried. In
the St. Matthew, he has chosen to
stray very far afield and the result is
absolutely magnificent. He manages
to keep alive a perfect sense of unity
and cohesion, a strong, flowing line.
throughout a very long and complex
score. His tempi never falters and he
maintains an iron discipline over or-
chestra, chorus, and soloists, no mean
feat in this hugely proportioned work.
The beauty of this work is indescrib-
able and when it receives the loving.
inspirational reading lavished on it by
Mengelberg. it becomes one of the
great experiences in music. Surpris-
ingly, there is little of the audience or
background noises you would expect
to hear in a “live performance.” The
sound itself is remarkably good, con-
sidering the age of the recording. It is
not up to our present standards, of
course, but within its range, a well
balanced recording, with good acous-
tics and only occasional overload dis-
tortion to mar its general cleanness.
This was not recorded with the NAB
curve, in the original; but in transfer
to LP has acquired this curve and re-
produces well enough from it, with a
little cut in bass and treble. Surfaces
were quite acceptable. Some of the
newer versions undoubtedly will have
better sound, but they will have to go
a long way to beat this magnificent
performance. Listen to all the others;
sure. But don't overlook this because
of its age.
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BEETHOVEN

SYMPHONIES #2 AND #4
NBC Symphony Orchestra conducted by
Arturo Toscanini. Victor LM 1723, Price

$5.72.

Here are two more examples of
Toscanini's survey of all of the Bee-
thoven symphonies. The coupling of
the 2nd and the 4th, as two of Beetho-
ven's lesser known symphonies is a
good idea musicwise, but it took a lot
of courage on Victor’s part, since
these are probably the least “commer-
cial” of Beethoven's works. The 2nd
symphony is the better recording of
the two, probably because the 4th was
an air check, and these are never
wholly satisfactory. Of the many re-
cordings of the 2nd, I have always ad-
mired the Walter and the Monteux as
the preferred readings. To these I
must add this entry of Toscanini's. He
brings to the work, his amazing abil-
ity to give vitality and life, where
others treat the score rather ponder-
ously. I have always considered the
2nd as a somewhat Italianate utter-
ance of Beethoven, which may be the
reason I prefer the way Toscanini con-
ducts it. His tempi may be considered
too fast by some, but I think the work
can stand them. I don’t know when
this recording was made, but when-
ever it was, the NBC group was cer-
tainly at a high peak of perfection.
Their playing is a marvel of good bal-
ance and precision, coupled with
sumptuous tonal qualities. The 4th
symphony doesn't come off so well.
For some obscure reason, Toscanini
chose tempi which were entirely out
of keeping with this music. Oh, it's
played well enough, but it lacks the
cohesion and the melodic line, so evi-
dent in his reading of the 2nd. Sound-
wise, the 2nd has it all over the 4th.
Restricted frequency response, and
compressed dynamic range are typical
of the 4th, while the 2nd is a pretty
good recording, with clean string tone
and sharp, articulate brass and per-
cussion. Acoustically it is a little dry,
a common fault of the earlier Tosca-
nini recordings. (However, in all fair-
ness, there are many who prefer this
tvpe of sound!) All things considered,
I prefer this Toscanini reading of the
2nd, ahove all others, but when it

comes to the 4th, I'll stick by my |

Weingartner or Walter. I had to ex-
periment with curves a bit, to prop-
erly reproduce these recordings. An
800 cycle turnover in the bass with a
10-12 db roll-off in the treble end
seemed the most satisfactory. Sur-
faces .were quiet.

FRANCK

SYMPHONY IN D
Detroit Symphony Orchestra condueted
by Paul Paray. Mercury MG 50023, AES
curve. Price $5.93,

The other day, in the “New York
Times,” one of the reviewers was com-
menting rather bitterly about the du-
plication of repertoire. Of course. he
certainly has a point there as a pe-
rusal of the LP catalogue shows most
of the standard ‘“‘war horses” have
been recorded anywhere from six to
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even 18 or 19 times in different ver-
sions. That this duplication is unfortu-
nate is to put it mildly, but consider
the position of recording companies
faced with the prospect of spending a
lot of money on a comparatively ob-
scure work in the hope that somehow
the public will appreciate this eflfort
and make the investment worthwhile.
It is a big chance for them to take
and most of them _just won’t do it. In-
stead they’'ll draw again and again on
the standard repertoire and try to
give their offering some new twist or
new sound, anything that will make it
salable. With such a multitude of re-
cordings on standard works, one can
afford to be particularly choosy in
matters of interpretation and sound.
This Franck symphony by Paray and
the Detroit Symphony is the twelfth
LP version. Of the 12, I would say
that this ranks along with the Mon-
teux version on Victor, the Mengel-
berg on Capitol. and Munch on Lon-
don. The rest are either such bad re-
cordings or poor interpretations as to
be unimportant. Once more as in the
case of Munch and Monteux, we have
a French conductor, Mr. Paray. His is
a very sonorous and powerful reading,
with more clearly delineated tonal
masses than the Victor or London disc.
In this somewhat redundant symphony,
he manages a tempo which keeps you
from becoming hored. Interpretively
I would say he has definitely the edge
on Mengelberg and is on an equal
footing with Munch. Soundwise this is
far the best version yet recorded. The
strings, especially the bass viol, are
very rich and vibrant, the woodwinds
and percussion cleanly articulate, I
feel that this symphony needs the very
finest in recording especially in the
low end. if it is to come off success-
fully. This recording meets this chai-
lenge and for those of you who are
somewhat jaded with Mr. Franck I
suggest you try this one. The AES
curve reproduces the recording satis-
factorily although on some systems it
might be necessary to cut the bass
control a db or two. Surfaces were
quiet in my copy.

SHAKESPEARFE
MACBETH

Old Vie Repertoive Company. Victor
LM 6010. NAB curve. Price $11.44.

It is not often that we review re-
cordings of the spoken word but I feel
they are, in their way, just as impor-
tant as our musical recordings. Cer-

tainly they have been vastly improved

over the past few years as far as tech-
nique is concerned, and none will deny
that LP is the ideal medium for the
presentation of lengthy plays. Having
heard the Old Vic Company while
overseas in England. I was hoping

that someone would get around to re- |

cording some of their best. This Mac-
beth is welcome indeed and if you've
got the time to sit yourself down be-
fore a roaring fire on one of those
long cold winter nights this is quite
an experience. The dialogue is crisp
and clear and the flow and continuity
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of the action is well maintained. The
excellent cast knows its Shakespeare
and the whole effect is a very inti-
mate and compelling picture of this
grisly tale. Super quiet surfaces lend
themselves in maintaining the illusion
of an “on the stage” performance.
Definitely recommended for those of
you who enjoy the English language
as put together by Old Will Shake-
speare.

HINDEMITH
SYMPHONIC METAMORPHOSIS ON
THEMES OF CARL MARIA VON
WEBER
SCHONBERG
FIVE PIECES FOR ORCHESTRA
Chicago Symphony Orchestra conducted
by Rafael Kubelik. Mercury MG 50024,
AES curve. Price $3.95.

With these Hindemith and Schon-
berg pieces and with the Mozart sym-
phonies numbers 38 and 34, Rafael
Kubelik ends his recording with the
Chicago Symphony Orchestra. This is
to me a very sad thing, for Mr. Kube-
lik has been a favorite of mine ever
since his sensational debut in “Pic-
tures At An Exhibition.”” He has
shown constant improvement in every-
thing he has done since then, and I
feel he could have gone on to become
one of the most highly gifted record-
ing conductors we have ever had in
this country. In this recording Mr.
Kubelik gives further evidence of his
considerable attainments. The Hinde-
mith is most welcome, as the only
other recording on LP (that by George
Szell and the Cleveland Orchestra) is
showing its age. The Szell, considering
the time when it was recorded, was a
very satisfactory recording but one
can not say truthfully that it was the
last word on the work. This new ver-
sion is a delight to hear with all of
Hindemith’s jazzy orchestrations being
given beautifully clean, distortionless
recording. The second movement,
which is the famous fugue based on
Chinese themes, has never ‘“swung’ so
much, and sounds almost like “Bird-
land” on a Saturday night. There is
much here that hi-fi addicts will ap-
preciate. Wonderful percussive effects
with tympany and assorted gongs and
bells. If you want a real thrill and
also an appreciation of the tremen-
dous dynamic range of this disc, play
about the last quarter inch of the first
movement and some of the heavy cli-
mactic brass and bass drum scoring
will knock you off your feet. Mr.
Kubelik's reading of this complex
work is a model of good taste and or-
chestral balance. He may often have
been thought of as a conductor pri-
marily concerned with works of
Czechoslovakian or Bohemian origin.
Those who know the man, know that
he is very much at home with the
moderns, as this splendid and vigorous
reading will testify. The Schonberg is
a first recording on LP. The five
pieces for orchestra are some of the
most atonal and dissonant works he
ever wrote and among the most inter-
esting. Here is true mastery of or-
chestration. These pieces run the
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W X * x ! rder No.
................... $14.50
I4D CFM. 3'/:" in(ake. 22" Dis.
x 6%," D Ordesr 3N°5

Dlete Size:
1C880

plete size: 4%"
2C0

FLANGE TYPE:
Ccoml;lete size: 7%2" W x 7'/4

FLANGE TWIN 275 CFM. 49" i"llkd‘ 313" x 3" Dis.

CRYSTALS:

CRYSTALS—DC.34.35 for BC-669 Transmitter—3"
Spacing. Frequencies: |746—2340—2665—2685—2725
—2980—3000—3280—3830 and 4255..... $1.95 Each

ANTENNA EQUIPMENT

MAST BASES—INSULATED:

MP-132 BASE—lllustrated at (left—|"
| heavy coil spring. 2” insulator. Overall
] length: 11Y2.” Welum. 2% Ibs.
Price ..$3.95
MP.S-33 BASE ulated type with heavy
coil spring and 5" dia. insulator. Re-
quires 2" hole for mountlnu. Welght:
9 IbSe e e $5.95
e Y MP.48 BASE—Insulated type base with
heavy coil sbring. ReQuires 13" mount-
v ing hole, Woight: 11 Ibs......... $6.95
MP.37 BASE—Insulated type with heavy
coil spring; 77 dia, insulator; rql]ulru 13" hole for
mounting. Weight: approx. 10 Ibs.............
MAST SECTIONS FOR ABOVE BASES:
Tubutar steel, copper coated, painted in 3 ft. sec.
tions, screw-in type. MS-33 can be used to make
lny length with MS.52-51.50.49 for taper. Any séc.
tion. @ 50c each. Larger Diameter Seéction: $1.25

8a84 ... iiiisaiaeeaees

TRANSFORMERS
110 V. 80 Cycle Primaries

s Volt CT -25A—10,000 V. Ins. OPEN FBAME—SG"‘J!

FMR BADIO SRLES

113" X B¥%” H x 8- /lG" D. Or.
der No. 20

....-.-...........--.........521.95

AERIAL WIRE—Phosphorus Bronze # 14 Strand-
ed, 200 Ib. test. Weatherproof, 150 Feet 51_50
on Reel. RL-3 with Clips

DYNAMOTORS:

QUTPUT: STOCK Ne.:
330 V. 135 MA. DM.330
12 V,DC, 250 V. 50 MA. DM-25 8.93
t2o0r 24 V.DC. 500 V. 50 MA. USA/0515 4.95
DYNAMOTOR UNIT—PE-133—12 VoIt irmllt' output

230 VDC 90 MA. Fiitered. Dyn.. 52"

32", Filt. Base: 3” x 4" x 5”,.
PE.103 DYNAMOTOR .................
DYNAMOTOR—PE-10l—6 or 12 Volt. (Reprints of

criginal CO conversion articles—0Oct. Dec.. °52

issues, furnished.} This is the Dynamotor the Hams

PRICE:
$7.95

INPUT:
14 V.DC.

NEW'
Used: 324 95

have bsen talking about! Elslly ldnmau to :unuly
MA

6 @ 150 MA. and 325 V. 125 .
Volts—or 300 v. 90 MA. and 160 V. 10 $4 95
MA. @ 6 Volts...................NEW

BATTERY SWITCHING UNIT and

METER Used to switch load from one battery
to another—or 6 to 12 Valits, Contains 2" Meter
—0-15 Vot DC Scale for reading battery voltage, 20
Amp DPDT Switch and indicator, Case mo' 4 x
6Ya" X 2 e eianientiniiriienatcanataans 1 $2.95

Address Dept. RN ® Minimum Order $5.00 ® Prices
F.O.B.. Lima, O. ® 25% Deposit on C.0.D. Orders

132 SOUTH MAIN 5T,
LIMA, OHIO

:******** HEATHKIT ** * k% k&%
*INSTRUMENTS ASSEMBLED & TESTED »

* Take advantage of lleathikit's onzlneerlnn skill and
y Our construction ability, at far less than ready-
made instruments of equai ca]ibre or quality.

A T.l Transmitter {16 1bs.) 41.50

A R-2 Communications Receiver (12 Ibs.} 38.95

\A] V.7. Voltmeter (6 1bs.)......... 35.50
I"lease include postage. (We refund overpayments.)
Any of the 40 other Ileathkit instruments at com-
parable prices. Workmanship fully guaranteed.
Write for full details.

R. A. MOOG co'sr'iﬂssuplANRns,oNNEstvlhvnnﬁ
********************t****

"gz;;.' ::fu o

IEFP@

Be a “key’’ man. Learn how to send and
receive measages in code by telegraph

L2 2 g
X322 2 0 0 2 X 2 %

| ¢ 2 24 2

and radlo. Commerce needs thousands of

men for jo pay, adventure. in-
teresting work, Learn Bt home quickly
through famous Candler System. Qual.
ify for Amateur or Commercial Li-
cense. Wrne for FREE BOOK

» NDLER SYSTEM C

Dept. 2.A. Box928 Denver 1, Colo., U.S.A.
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CORONA RADIO KITS

® Easy Assembly e Excellent Reception

- SINGLE BAND SUPER

Rocket 115K_Latest suDerhet
eircuit for ultimate in sensitive
reception and tonal quality. Kit
Includu all  necessary parts,
unched chassig, atiractive bake-
l|te mlhoxlny‘ cahlnn. built-in
ron

snkr.! T. l2'~A7
Automatic vol.

Output. Tunes 540 io 1700 Kc Slmpla
#tepeby+step instructlons included. ...Net

2 BAND AC-DC SUPER

Plaza B12K_Excellent gensitivs

'1 . Tunen standard Broadcast

Alnico v
5018, 35Z5.

835 to 1800 Kc. foreign short-
to 18 Mc (18.6 to 50
Features iron core ll?l.
control, 5"
Spkr.. phono Jnck.
I-.kellte mahogany
cablnet, ﬂixﬁ‘\ . Tubes:
12807, 5 pars,
easy :tep-by-slep |mtructlnnl
includ

-BA\'D SUP!-‘R

wave 8
meters),
blll&(rel-le tone
n -

Handsome
128K7, 12SA7,
Punched chassis,

nee $20.75

N'et $24.73
Pleass ine
Dept.N-2

All kits suonlied legs wire and solder,
clude 25% deposit with €.0.D. Orders.
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STAY ON 7THE A/R

an ONAN Eleciric Plant

Model 10EL, 10KW A.C.

W hen storms, floods, or fires interrupt
electricity and force you off the air, you
lose listeners and income. Guard
against loss, assure vital public service
during emergencies by installing an
Onan Electric Plant. Onan Standby
Electric plants serve many network and
private stations. Gasoline driven auto-
matic models to 50,000 watts.

PORTABLE ELECTRIC PLANTS
FOR MOBILE RADIO USES

Supply A.C. power for broad-
casting at scene of events.
Light in weight. Can be car-
2 ried by hand or in trunk of
car. A.C. models: 400 to
3.500 watts.

Unite for FREE Folder
D. W. ONAN & SONS INC.

7900 University Avenuve
Minneopolis 14, Minnesotas |

@

Spot TV trouble symptoms at a glance

SPECIAL VALUES

-] (lnum I"oner Meter General Radio. Like

Lit- 1 \mnal (-mennor mn 30.000 KC.
. 60 ey. with xtal calibration, Fxe. 1.200.00
Mol X Ilickok Univeisal erystal
contiolled Signa! Geacrator...... Like New 125.00
Atodel 2000 Iewleit Packard Audio
GenermIor ... ...cvivuiusinsnnasanies Exc. 100.00
rator

enerstor
Model 2H0ARR THeulett
Wave Nignal el o .Exe.  100.00
T6T/ARC-3 Transniitter, Reeeiver, Mounts,
aml Modulator with l)wmwtor ........... PUR*

R65/A1'Ng  Receiver- ln(lhatot . PUR*
Du Mont 2088 Oseilloscope. 125.00
RTA-112 Bendix Transmitter .. PUR®
Model 230 Clongh Brengle AC

Turn~ Ratlo Bridge 45.00

Type T26A General Radle Vacuum '.l'uhv '
Voltmeter 3
Suh' Federal or Gel

I'wct-mn Wavemetel
K. to 50 me, ..
NTOCK OF  ATU 3
\IIH ARRB, - 'H2 BC-3142,
BC-1206, CIUT-3. 1908,
l.\. ]l' A0A. SCI-284. SCI-522,
L TCS, TN/ NP5, TN-34/ATY,
/s 14C, 1"higs  and el
...................................... runRe
& l'l R—Price upon reanest.

WANTED

All types of radic and electronic -nrpms We espe
cially need: APAID,  APNO, Al‘lll R\ « _ARCI1,
3. A q. . BC--LI 12, BCAAB. i

T. o T

<). nnd ail l\'[!l.‘ﬂ of licwlett
) 0 Co.. Measurements Corp.,
-&mnlnll I(1-lm Fert l«s. Leods & Northrb. and other
est epunivment,

Please state acchrate qI(\AcrI tion. cowlition. and your
owest Drice, Explaln modifcation. If any. We pay
reight charges.

NEW CATALOG NOW AVAILABLE

PHOTOCON SALES

417 N. Foothill Bivd. SYcamore 2-4131
Pasadena 8. Calif. RYan 1-6751
CABLE: Photocon, Pasadena.

e « « o« fix them twice as fast!

Now! HANDLE UP TO 90% OF TV
SERVICING BY PICTURE ANALYSIS

o mgg

[
| w
»

New short cut way of handling television
“Pi- 1%-0-Fix service can save you hundreds of dollars

worth of time

Hours of tedicus. But lhls only the beginning}!

FASI! EASY time-consuming o "lhe Pix ] x-0- r“ih G:ﬂdeb'nol o:}y

[] elps you locate the trouble quickly

To us" :,r:uc':,':s:‘:o::i""'uf::_ but tien also shows you exactly how

Repairs can be made twice as fast!

Just **¢ial” the new Ghirardi

PIX-O-FIX TV TROUBLEFINDER t -

GUIDE until the actual TV screen laulty is specified. Quick tests to ap

photo appearing in its *‘window’’ stitution is likely to be more effec-

matches the screen picture on the tive than an instrument test. this is
defective set you are Tepairing. The recommended.

to fix it. Step-by-step repair instruc.
tions follow. (n most cases: the par-
ticulay component most likely to be

ply tc It are explained. tf part sub-

proper Tiouble Key Number also ap- N
pears on the guide. This directs you COVERS E‘. M.ODEI'S'
to the tabulation Oiving all possible PIX-0-FIX is agnllclple to ail
causes of this particular trouble and television receivers. Qperation is cleal
the stage or section of the receiver and simple. Meney-back guarantee
(=] = in which it is most likely to occur, if you'rs not more than satisfied!

TV TROUBLE NOTE! Ghirardi's PIX-O-FIX is designed and sold as a pro-

FINDING GUIDE

By Ghirardi & Middleton

24 COMMON television
troubles identified by actual
TVY screen photos.

Dept. RN-14, Rinehart Books, Inc., Technical Div.

10 DAY Money back Guarantee

fessional TV setvice device for servicemen—NOT as
a "fix-it-yourself'' gadget for use by consumers.

n [}
® 190 POSSIBLE causes of I 232 Madison Ave., New York 15, N. Y. ]
these troubles identified and Enclosed is §| for which please rush a PIX-O-FIX TROUBLE FINDER I
localized to the particular I GUIDE. If not satisfactory, | will refum it postpaid within 10 days
stage of the receiver where ] and you guarantee to refund my 1
they are most likely to occur. i
o 253 DEFINITE. easily under. B Neme ...
stood remedies for these 1 Street |
troubles. 1 reer . ]
* 4.500 WORDS in CAUSE g Cifv. Zone, State.. ..o e I
and REMEDY section to ex- PRICE OUTSIDE U.S. A §t.25 cash—same refurn pnvnlege
plain exactly what to do. I------------—-—-—-—--L‘
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gamut from the most subtle and deli-
cate of orchestral effects to some of
the most dynamic and dramatic per-
orations ever written for full or-
chestra. Again this disc is noteworthy
for its unusually wide dramatic range.
This is extremely intricate music and
Mr. Kubelik is to be congratulated
for maintaining such rigid discipline
in the different sections of the or-

| chestra, and the orchestra in turn

should come in for its share of the
plaudits for its magnificent playing.
This is not the kind of music your
wife will take kindly to on first listen-
ing, but if you can disassociate your
mind from the prejudices many peo-
ple consciously or unconsciously have
about modern music, you will find this
piece most interesting and intriguing.
With the bass and treble controls set
at flat positions the disc reproduced
well from the AES curve, surfaces
were very quiet. All in all, an “off the
trail” composition that is well worth
your attention. —30-

International Short-Wave
(Continued from page 83)

|

Mozambique — Lourenco Marques,
4.918A, noted 2300-0200. (Dodge, Mass.)
Heard on 3.480 at 2300 with identifica-
tion, then popular music; on 4.916A at
same time but at weaker level. (Cox,
Dela.) Noted with Portuguese on new
4875 channel around 1300. (Catch,
England)

New Caledonic — Noumea is now
scheduled 1400-1500, 1900-2100, 0200-
0530 on new 3.375, 500 watts, and new
6.028, 1 kw. (Scheiner, N. J.)

Norway — LKQ, 11.735, Oslo, noted
at fine level 2000-2100 to North Amer-
ica. (Dodge, Mass., others) Winter
schedule to Eastern North America is
2000-2100 (Sun. to 2120 when has "‘Nor-
way This Week” in English), and to
West Coast North America 2300-2400
(and Mon. 0000-0020 with “Norway
This Week”) over 7.210, 9.610, 6.130,
1578 ke. (Halvorsen, Norway)

Okinawa—VOA, 7.16, noted signing
on 0500 at fair level. (Balbi, Calif.} Is
scheduled 0500-0945 to China-Korea.

Pakistan—Xarachi, 17.71, signs on
0200 with news for East Bengal; heard
with English 0515 on 17.77; news 1015-
1030 on 9.484; now uses 6.235 and 7.010
to Turkey and United Kingdom 1530-
1615; heard with news 0730-0740 over
15.620, good level; signs on to Indone-
sia 0630 on 17.77, 15.335. (Pearce, Eng-
land) Heard on 15335 at 1930 with
news; on 11.914 at 2020 with English
program of news, music. (Sanderson,
Australia) Heard on 7.095A with news
0730-0740, then in native to past 0800.
(Stark, Texas)

Punama—HP5J, 9.607, noted at fair
level 1225 announcing “La Voz de Pa-
nama;"” heavy QRM. (Ferguson, N. C.)
HOFA, Onda Popular, is new s.w. out-
let for HOF, heard signing on 0630 on
9.687: also heard around 2100. (West,
Va.)

Philippines—DZB2, 3.340, noted 0500

RADIO & TELEVISION NEWS
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with religious program; DUH2, 6.17,
heard 0545 in Home Service with news,
music; DZH2, 6.000, noted 0445 with
news, music. (Sanderson, Australia)
Far Eastern Broadcasting Co.. 9.73A,
Manila, noted 0700-1100 with music,
news, religious programs; also plays
requests; strong around 1000. (Demat-
tei, Calif.) This organizatlion will have
a low-powercd transmitter in service
in March on 21.475, which will make
a transmitter in each of the interna-
tional s.w. hands, the tropical band,
and on m.w. (Radio Australia)

Poland— Radio Warsatw, T.105A,
noted with news in Spanish for Spain
1530-1600; English at 1430, 1730, 1800;
at 0130 in Eaglish on 9.555. (Pearce,
England) Heard signing on 0600 in
English on 11.74. (Golden, Mass.)

Portuguese Indic-— Rudio Goa, 9.61,
is noted Sun. 0845-1015. (Pcrsson,
Sweden)

Roumanic—Bucharest signs on Eng-
lish 1430, audible in Britain on 9.252,
9.57. 6.21. (Pearce) Noted on 9.57 with
English for North America 2200-2225,
then interval signal to 2230. (Niblack,
Ind.}) Heard on this channel 1413 in
French. (Bellington, N. Y.)

Saudi- Arabia Djeddah, 7.095A,
noted with native chanting 2307, weak
level. (Cox, Dela.)

South Africu — Cape Town, 5.892,
noted 1300 with Afrikaans session, fair
level. (Catch, England)

South Korea-——HLKB, 7.935A. Pusan,
noted 0430 with Western music, then
commentary in Eunglish. (Sanderson,
Australia)

Spuin—Radio Juventud de Muircia,
T104A, noted closing with two an-
thems 1800; relays news in Spanish
from Madrid. Radio Nacional de Es-
paiie en Malaga, 6.18, heard closing
with Spanish National Anthem 1835A.
(Pearce, England) Radio Falange, Ali-
cante, has dropped its s.w. outlet.

Surinam — The 15.408A channel is |

rood level around 1800. (Gay, Calif.)
The 5.752 outlet noted 2015 in heavy
CWQRM. (Briem, Iceland)

Syria—Damascus. 11.913, noted with
English 1630-1730 closedown. (Zerosh,
Pa., others) Is scheduled to Latin
America 1900-2100 in Arabic, Spanish,
Portuguese over 11.695, 11.915. (Schei-
ner, N. J.)

Switzerlund — Winter schedule to
North America is 2030-2300 over HER3.
6.165; HEI3, 7.210, and IHER4, 9.535;
Pawlik, Mass., finds 7.210 at good level
from 2030.

Taiwwan—Heard on 7.334 at 0700 with
Western music, Chinese news; BEDZ26.
10.080A. noted 0615 with Western

nmusic, Chinese news: BEDS, 11.735, |

noted 0030 with news, commentary,
music; BED3, 15.235. heard 2315 with
news, music; BED32, 9.778A, heard
0400 with Western music, Chinese
news. (Sanderson, Australia) Taipeh’s
BEC25, 6.095, noted on Sun. with
‘Bible Iour” at 0330, fair level, some
QRM. (Balbi, Calif.} Taipeh still in-
variably verifies BED as 11.800 but all
reports say is actually heard on 11.920.
(Japanese Short Wave Club)

Tangier — Radio International has

January, 1954

Exciting New Performance . . . Superb Cabinet Craftsmanship

THE PERMOFLUX

2.Way Speaker System with “DUAL DRIVING POINT” Horn Design
Now Brings You

FULL RANGE HIGH FIDELITY
At Either Low or Higb Volume Level

Perfection
in Cabinetry § _
Contemporany |
HAmenican I
?w:mc
in
Mahogany or
Korina Blonde.

Unique "New Dual Driving Pcint” Enclosure Design, employing Dual
Eight inch woofer system, surpasses bass and mid-range performance
of finest conventional 12 and 15 inch systems. Satin smooth highs are
added by specially designed Surer Tweeter.

Beautiful modern cabinet styling . . . precision constructed of carefully
selected veneers . . . hand rubbed to a lustrous enduring finish . . .

New. .. Diminutive 2-Way Speaker System
THE PERMOFLUX W

Exclusive New De-
sign . . . combines
full high fidelity
performance with
minimum cabinet
size and low cost.
Angled speaker
mounting assures
correct distribution
of sound regardless
of placement. Per-
fect for Binaural

when used in paigs: -

Two Royal 6 inch
Speakers and Super Tweeter
housed in choice of Mahogany or

Blonde enclosure.

See your Hi-Fi dealer for demenstration; also heor the
New Super Raoyal Speaker {8, 12 and 15 inch sizes).

For complete descriptive literoture write to . . .

O.UVWLO%/L CORPORATION

4918 West Grand Avenue Chicago 39, llinois

West Coast Plant
4101 San Fernando Ryad ® CGClendele 4, Californio
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NON-INFLAMMABLE

NON-CONDUCTIVE

LUBRICANT CLEANER”

Available in
20z.,401,801.

QUIETROLE . . . the original
and most reliable lubricant l
cleaner quiets noisy tele~
vision and radio <ontrols, l
switches® and other moving
parts. Why take less . , ,
avoid imitations . . . order
QUIETROLE, developed after
years of research.

NO GUM! NO GOO!

NO GRIME!
Carried by recognized job-
bers . . . everywhere!

*Unequaied for TV #ront end
switches. Contains no '‘thinner'’.

S, manufactured by
.'0 '.
i Lo:QUIETROLE
-
% s COMPANY
- Spartanburg, South Carolina
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moved from 6,110 to 6.209 where is
heard at fair strength with French to
1700, then in Arabic to 1900 closedown.
(Mercier, France)

Thailand—HSK9, 11.6752, measured
noted in native 0800-0900 {sometimes
to 0920). In letter, lists General Over-
seas Service 0500-0715, Home Service
0800-0900, and North American Serv-
ice 2315-0015, all over HSK$9, 11.670;
wants reports from overseas listeners
with suggestions or comments, and
says each correct report will be
promptly verified by @QSL card; return
postage is not required; QRA is The
Overseas Broadcasting Division, Pub-
lic Relations Department, Bangkok,
Thailand. (Ferguson, N. C.) Noted
closing 0715 with announcements in
Thai, English. (Bishop, Ohio, others)

Uruguay — El Espectador, 11.835,
Montevideo, is usually heard 1800-2000
at fair to good level but with QRN.
{Gay, Calif.) SODRE, Montevideo, is
scheduled 0700-1630 on 6.125, 9.620,

11.900; 1630-1915 m.w. only, CX26,
1058 kec.; 1915-2200, 6.125, 11.900.
(WRH) CXA10, 11.900, noted at excel-
lent level 1830-1900. (Jensen, Wisc.)
CXA13, 6.156, Montevideo, Radio
Carve, has news in Spanish 2000.

(Catch, England)

USI (indonesia) — Two mew trans-
mitters are YDR2, Ternate, Moluccas,
2.448, which relays YDR 0330-0930, and
YDN2, Koteradja, Sumatra, 4.985, 1
kw., scheduled 0525-1130. {(Cushen,
N. Z.) Djakarta’s YDF6, 9.71, has been
poor lately when opens English session
0930 but is good by end of English
1030, when continues in Hindi. (Gay,
Calif.) Djakarta has English 0600-0700,
0930-1030 over YDB2, 4910, YDF®,
9.710; French 1030-1130, 7.270; Arabic
1115, French 1200. Dutch 1300, English
1400-1500, on YDF2, 11.785, YDFS,
9.710. (ISWC, London} If not found on
11.785, try 11.770, which may be used
instead.

USSR—Radio Tashkent, 6.825, now
has English 0700-0730, 1000-1030; asks
for reports. (Wada, Japan) Moscow is
now using a new channel of 6.07 to West
Coast with English 0100-0200 sign-off,
strong level. Is noted to China on new
channel of 596, strong; 6.07 strong,
6.055 fair, 9.545 good, 7.26 fair, sign-
ing off 1000; the Home Service on 9.38,
9.56, 7.15, 6.11, 5.94, 5.02, 7.15 is best
around 0500. (Balbi, Calif.) Moscow
noted opening English session to North
America 1820 on announced 15.33,
15.23, 15.11, 11.91, 11.84, 11.81, 11.76,
11.74, 11,71, 9.83, 9.67, 9.62, 9.61, 9.59,
9.55, 9.48 (some of these are actually
satellite country relays}. (Parsons,
Va.) Tiflis, 5.040, Georgia, noted 1315
with orchestral music and vocals, fair
level but poorly modulated. (Catch,
England)

Vatican—HVJ, 11.74, noted with
English  1315-1330. (Golden, Mass.;
Parsons, Pa.) Noted on 9.645 at 1500
with interval signal, with Paris on
same channel; when Paris left air a
few moments later, HVJ was fairly in
the clear with Portuguese session.
{Bellington, N. Y.) Heard with news
1000 over 11.686A. (Roberts, Conn.)

www americanradiohistorv . com

Yugoslavia—Belgrade has been mov-
ing back and forth between 9.505 and
9.618A for news 0115-0130 parallel
6.100; noted with news 1645-1700 on
7.200, 6.100. (Pearce, England) Fair
on 6.100 with news 1645. (Thompson,
Mass.; Hill, Fla.)

* * *

Press Time Flashes

TFJ, 15.175, Reykjavik, Iceland, is
noted again Sun. 1115-1130 with news
in Icelandic by man. (Cox, Dela.)

When this was compiled, Kol-Zion
Lagolah, “The Voice of Zion,” P.O.
Box 754, Jerusalem, Israel, was start-
ing a series of tests over a period of
several weeks, first on 7.190 and later
on 9.745, in paralle! with 9.009A, from
Tel Aviv; it is presumed the tests were
to be over the long-projected 50 kw,
transmitter; reception reports, in-
cluding comparison with the 9.009A
outlet. are desired. By this time may
be on regular schedule over 7.190 and/
or 9.745.

Radio Athens, Greece, is scheduled
on 9.607, 0215-0800; 7.300, 0830-0915,
1000-1100, 1130-1145; 11.718, 1200-1300,
1330-1415. (Radio Sweden) However,
at press time, Mercier, France, flashed
that Athens is back on 9.607 with news
in French 1230. in English 1245.

Mercier, France, says Radio Cayen-
ne, French Guiana, has shifted to 6.205
from 6.198A and is heard regularly at
poor level 1745-1830 closedown; wom-
an who reads news in French at 1800
is station manager.

Radio Belize, British Honduras,
3.300, is now on winter schedule of
1130-1330, 1830-2130; news in English
1930, in Spanish 1940; for last period
uses also 4.950. (West, Va.) Revised
winter schedule for Radio Japan is to
West Coast of North America 0000-
0100, JOA3, 9.695, JOB2, T7.180; to
Hawaii 0200-0300, JOA3. 9.695, JOBS6,
11.725; to North and Central China
0600-0800, JOA3, 9.695. JOB2. 7.180;
to Philippines-Indonesia 0830-0930,
JOA3, 9.695, JOB6, 11.725; to Indo-
China, Thailand, Burma 0945-1045,
JOA3. 9.695, JOB2, 7.180; to India-
Pakistan 1100-1200, JOA3, 9.695, JOBS,
11.725; to Europe 1400-1500, JOA,
6.069, JOB2, 7.180; to South America
1700-1800, JOA3, 9.695, JOB6, 11.725.
(Gay, Calif.; Wada, Japan)

New QRA for the American agent
for World Radio Handbook is Ben E.
Wilbur, 47 Mounthaven Drive, Liv-
ingston, N. J.; by this time, the 1954
Edition should be available direct
from Mr. Wilbur. The European
transmissions of “Australian DX-ers
Calling” on Sun. is now at 0300 over
9.58, 11.76, 15.32. (Pearce, England)
Damascus, Syria, will soon have
transmissions to North America and
Germany. (Scheiner, N. J.)

Radio Brazil Central, Goiania, Bra-
zil, is on the air over 4.995 at 0600-
1730, 1800-2100; Sun. 2100-2130 has
“World at Your Home” (news in Eng-
lish, Spanish, Portuguese}. “Brazil
Calling” (English) session from Re-
cife, 9.565, Brazil, should now be 1905-
1925. (WRH) Radio Sofia, Bulgaria,
now uses 7.255 in parallel with 7.671
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RCA WV-97A. Senior Voltohmyst.

62F000. Shpg. wt., 101bs...... ........ 67.50
RCA WV-77A. Junior V ltohmyst.

62F010. Shpg. wt, 6 bs............... 47.50
Triplett 866-HH. Volt-ohm-milliammeter.
62F208. Shpg. wi., 3 lbs. e 5 bt aEE i 24.01
Triplett 630. Volt-ochm-milliammeter.

62F212. Shpg. wt, 4bz2 lbs. ... ......... 38.71
Simpson 260. Sei T >ster {Roll Top)

62F303. Shpg. wt. 1155 s ok = Aahs 45.96
Simpson 260. Set Tester (O n Face).

62F300. Shpg. wi, 5 1bs. .............. 38.17
Millen 90651. Popular Gr d D p Meter.
97F208. Shpg. wt., 3% ...B1.50
Hallicrafters S38C. All-wave He eiver.
98F005. Shpg. wt., 14 IDS........co.n.. 59.95
Hallicratters 5408. nuni ns
Receiver. Covers 540 kc to 43 mc.

98F003. Shpg. wt, 33 lbs.......cvvuus 129.95

National! 5W-54. Superhet Communications
Receiver. Covers 540 ke 10 30 mc.

98F318. Shpg., wt, 10 lbs............. 59.95
National NC-88. New Communications
Receiver. Covers 540 kc to 40 mc.

98FJ12. Shpg. wt., 301bs..........vuu 129.95
Newark Portable 3-Spd Record Chcmqer
73F910. Shpg. wt, 23 Ibs........ .47.50
Newark Portable 3-Speed Phe oﬂ;mph
73F903. Shpg. wt., 9 lbs. - .22.50

Dorset. High Fidelity P r!cbl -opd R( cord
Changer with Garrard RC-8

73F605. Shpg. wt., 30 lbs o e 129.5¢
Garrard RC-80. 3.Speed Record Changer.
73F510. Shpg. wt., 18 lbs.............. 45.0
Wilcox Gay 3A10. 2-Spd Tape Recorder
75F003. Shpg. wt.. 26 lbs............. 119.97
Pentron 9TIC. 2-Track, 2-Spd Recorder.
74F908. Shpg. wt, 27 lbs. ....... ....139.50
Eicor 230. Two-Speed Tape Recorder.
74F940. Shpg. wt., 30 |bs.. YN 127.486
Espey 512C. FM-AM Tuner Chassis.

96F031. Shpg. wt, 16 lbs. . .......c.u.. 69.50
Brush Mike. Hi-Z. At Special Price.

$4G350. Shpg. wi, 12 lbs.............. 5.95

Wireless Mike. With built-in midget
transmitter. Plays thru any radio
within 50 feet. No wiring requued

27F576. Shpg. wt.. 3 lbs... e i) |
Drake 905. Popular Soldering G an.

33F056. Shpg. wi., 41lbs.....c.vveunnnn 11.02
Weller S-500. Heavy Duty Solder Gun.
33F128. Shpg. wi, 3% lbs.... ...cceuuuen 9.75

P.E.T. 625L. "'Zephyr”” Electric Hand Saw.
33F521. Shpg. wt. 11%% lbs.............31.97

P.E.T. 77DK. Deluxe Electric Drill Kit.

3IFS03. Shpg. wt., 10tbs.. . ............ 18.40
Casco G-25. “Elec tmmcmc” Drill Kit.
33FS30. Shpg. wt., 315 1bs.........cuvnn 12.97

Order from Dept. R-1
FOB Chicago,
Include Insurance and Shipping Charges
L ]

For Complete Description
on These and Thousands of
Other Items

Sead gor
NEWARK'S NEW
CATALOG NO. 56

/

i WARK

223 W. MADISON STREET
CHICAGO &, ILLINOIS

January, 1954

t

for “evening” beam to Europe, with
French 1545-1615, English 1615-1645.
(Mercier, France)
* & ®
Acknowledgement

Thanks for the fine cooperation dur-
ing 1953, and mayv 1954 bring vou

| much SWBC DX. Sorry that space

does not permit the use of all re-

| ports reccived, but please continue to

I

send vour best items to Kenneth R.
Boord, 948 Stewartstown Road,
Morgantown, West Virginia, USA,
5 (e ral (B R Be = BN e, WK RSB

"THIS 1S WA4SKE . . ."

AMS in New England and the Atlantic

states who have heard this call sinee
List September 230d are probably nn.
aware that it comes from Room 136 of
the Institute of PPhysical Maedicine and
Rehabilitation of New York University-
Bellevae  Medieal Center where Dick
Phillipg, 18-vear-old hulbar polio quad-
ruplegic, carrvies on his QOSYs from a
special motorized hozpital bed.

Dich, who was strichen in September,
1952, has learned to “*frogz breathe” by
forcing air into his lungs with his tongue
and throat and neck muscles. This re-
sulte in hardly notieeable interruption in
his speaking pattern while QSO-ing,

Todayv, Dick operates a Hallicrafters
HT-20 transmitter and a S-40 receiver
from his bed. Ilams in “W4 land.” civie
leaders, and newspapers in his home
state of Kentucky raised the neeessary
funds to buy tranamitting equipment for
him. Dr. F. E. Hunt, a fellow ham at
the Institute, rigged a 135-foot doublet
on the hospital roof.

Dick operates mostly on the 73-meter
band and has QS0’d not only with bams
in the New York arca but also talks to
his parents weekly through a ham in
Louisville with a phone-pateh  attach-
ment.  Atmospheries and interference
from the eleetrical equipment in the
hospital slowed him down at firat but he
hopes to whip this problem.

He is already planning a career in the
radio-communications field and with the
treatment and training he is receiving
with March of Dimes funds, it is a prety
safe bet that Dick will make it 100 per-
cent! —30

Dick operates his Hallicrafters HT.20
transmitter and S$-40 receiver while Dr.
F. E. Hunt, a fellow ham. shows the log
of W4SKE to Jack Halligan of Hallicraifters.

www.americanradiohistorv.com

BIG TALK about

small rotary
switches

And why not?
These Centralab
miniature switches
give you new,

small size . . .

new flexibility . . .
new protection.

They carry the same
ratings as the larger
2500 series switches
plus excellent r.f.
characteristics.

These PA-2000
switches feature

one piece shaft
construction for more
accurare indexing.
You can buy them
with one to six
sections per shaft—
12 active positions

per section. Sec-

? tions are famous
Centralab Stea-

tite. in either

shorting or non-
shorting arrangements.

Tests prove 1het; can't be
beat tor dependability!

See your
Centralab
distributor
and insist on
Centralab Minia-
ture Rotary Switches
and Switch Kits.
You'll always get
exact replacement
you want for guar-
anteed servicing.

BUY 'EM AS COIAPLETE
SWITCHES QR SEPARATE
ASSEMBLIES. STEATITE

SECTIONS, INDEXES, HARD-
WARE AND ACCESSORIES
ALWAYS AVAILABLE.

®

-?:;_'

I‘ ]
- -
CENTRALAB, o l:
A Division of Globe-Union Inc. {L 4
910-A E. Keefe Ave., Milwaukee 1, Wis. ~—d
Please send me technical data on Centralab 1
Miniature Rotary Switches and Kits. 1
[ ]
[}
Name. .
[}
Firm....... 2
1
Address.......... :
City Zone.... State............ :
- - - - - - - .
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These
outstanding

provide maximum fidelity
of RCA 45 r.p.m.

records

“DIRECT DRIVE'* CRYSTAL (W31AR)
High output (2.1 volts!) “Direct Drive” carte
ridge specifically designed for use with all fine-
groove records. Universal mounting bracket
provides quick. easy installation in RCA-type
45 r.p.mi. changers. (Fits %4 and 84" mounting
centers.) Has eany-to-replace needle. For maxi-
mirm quality. highest output. and low cost.
specify Model W31AR at the low list price of
only $6.50.

“DIRECT DRIVE'' CERAMIC (WC31AR)
Same as Model W3lAR. except for ceramic
element and .65 volts output. Highly recom-
mended in areas where heat and humidity
make use of conventional crystal cartridges im-
practical. List price. . ................ . $6.50

“VERTICAL DRIVE' (W21F)* High-fidelity
cartridge. Provides superlative reproduction
for 3314 and 45 r.p.m. records. Extended fre.
quency response (50 to 10,000 c,p.s.). Low
tracking pressure (only 6 grams) and high
needle compliance guarantee faithful tracking
and longer record life, Uses quiet tracking Shure
“Muted Stylus™ needle. scientifically designed
for maximum performance and long life. List
PEICE . oot e $2.715

*Cartridge with 453 Mount
Jor Oak Changer

— T |

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices
225 W, HURON ST. ¢ CHICAGO 10, LLINOIS
Cable Address: SHUREMICRO

146

Spot Radio News '

(Continued from page 18)
[ — |

clared that . . . “one or more stations
in fifty-seven cities have already
placed orders . . . for color broadcast
equipment.” Items ordered include
cameras for live broadcasts, slide and
film equipment, and color monitors
and terminal apparatus.

AN INTERESTING ESTIMATE of the
number of sets that might be made
during the next three years appeared
in a review of the color situation by a
manufacturer of metal parts for pic-
ture tubes. He felt that the original
prediction of 50,000 for '54 was sound,
but that in ’55, there would he 800,000
color sets made, and in '56 this would
be doubled, while in '57. close to 3.500,-
000 compatible-color sets would come
off the production line.

THE FEAR that the proposed color
systems of Otto Luther, and Marshall
Soghotan and S. L. Cooke, Jr., would
disturb the present NTSC picture
evaporated when the Commission de-
clared that at present these systems
are merely blueprint items, and there-
fore the proponents have not met the
requirements set forth; representative
receivers were not delivered to the
Commission’s lab, nor has a signal
employing the proposed transmission
specs been put on the air either in
Washington or any other locality.

Irked by the Commission’s state-
ment, Soghoian sent a letter to several
hundred newspapers throughout the
country, charging that adoption of
the compatible color system would
give one company a monopoly, since
most of the engineers on the NTSC
panels were working for companies
who were licensees of that company,
and in addition, only this company
had developed workable tricolor tubes
and receivers. In addition, it was
charged that the new standards do not
permit practical conversion of present
sets to color, and this it was said
would . . . “saddle the public with an
unnecessarily high cost television sys-
tem.” Letters were also sent to mem-
bers of Congress, specifically those on
the Senate Interstate Commerce Com-
mittee.

At this moment, it does not appear
as if there will be any Congressional
action on this objection, in view of the
deadline statement made hy the Com-
mission, the costly tests held and ex-
tensive plans made by industry, plus
the general consensus among Con-
gressmen and the Commission, too,
that the NTSC system is the answer.

Pressure to hold up color approval
until Christmas appeared in the form
of a bold letter from the chairman of
NARDA's government relation com-
mittee, Mort Farr. to Rosel Hyde.
Said Farr: “The day your decision is
made and published by newspapers,
we can expect a marked decline for
black and white sets in many, if not

www americanradiohistorv. com

ATLAS PROJECTORS

9 models to
choose from for
EVERY application

‘\J} The performance-proved ATLAS
i Double Re-enlrant ('DR’) design com-
bines compactness with unequalled
high efficiency and unifarm response
in a rugged, stormproof, demount-
able construction. The larger
size horns are excellent for greatest
efficiency and low-frequency
response. Where space and cost
limits exist, the smaller harns

\ are rece ded. For compl
details on ‘DR’ Projectors and
the famous ATLAS line of Public
Address and Microphone
Stand equipment . . .

L)
WRITE NOW for FREE Catalog 553

1446 39+h St., Brooklyn 18, N. Y.
in Conode: Atles Radio Corp , Uid.. Torents, Oal

TUBES

Standord

Guaranteed Brands

a2 $0,90% AE27 14.50 Ho4 i10.93
a1 VR?S. 1,10 4-123A .22.50 BOF I
onai 100 4xX150A ..27.50 HO? 1.6%
(=TT . .. 1.10 Slel “ _3;. 8 :j.é!« - i:.‘_lg
E5/VR10S g% moE . H -5
E“D-IJIVHI.SO B-1] ;FF’I . 195 m13 ..... 10.93
143 ..... 1.00 SRAGY . 1L.2%s 4 2.08
R332 4.00 BAKS HS A2T . 8.73
P EE “.n% 6ALSW 1.¥S pand F Y
2 mza 3.5 6ANS I HATA u.wh
1OaT ...12,9 6AS7G 3.530 HI1IA 20.95
IKZLE LoFAm hK4 3.50 B3IG . 3.50
P EE p.am 15€ 1, L iy S 1.4
EEPE] . 1% rgs? 14. a1 .. 1a.mn
1k2i8 . 3.25 HMK60/1641 2. L) i
1HI4A 2 TE O MT-12TA 2. T2A . 2,75
1M3A im0 100TH B 74 . 1R
P 1.am ZS50TH .16, ns .. 1 l.IEI
AMAE . Z.l% TpATL ki 1A LR
FEE B 5% TO7A RKIS 3.4 HS4 . 33
IKHTG .,2.8% A93A . 8,95 OGS ..... el
ik ] 12.m0 194A - 398 O5&% ... o
FLam B.AD 4178 .. B us A
S | Ak 4467 . ... 1,19 wmEHy -
o221 . 1.25 4507L ;44 RS ..... L5
FEER .. 2TE 3. .. o3
ZEI4 .. .. 465 Vacuum L S =13
Zrazh . 330 Copocitors | ihis e
FEan 260 | fo-1m . .$7.60 | 1% -
THEH 28'%0 | Ro-id o 3oE0 | 1GEs 39
ZHAL .. 12500 | 13.3F ..10.00 | 203D X
ZH4E [0 110,00 | 100-20 . 1450 | F0EE Lk
IK4B . 99.50 =] -5
3“ i BEd- |50 SLGAT 3.7
AR ... 1.28 7034 1.50 STOZ 703
AmA ...._3.60 7270 1395 3Ir0a i
JCEE ... .72.30 7iSH T.EOD BTLE owh
Jgza/24G  1.%0 FiLS fa.wm mPIE .08
33 17,80 TLTH 30 1 Al 1.78
c4s 12.%0 F2IA'D .18.98 Shd4 - ?-’B'
3E29 1i,%s 7348 . 2.78 MGz Lt
3FP7 L.BG 776a 12.00 20 2.dn
IGPL 395 TIEH 35 on HOIRA 405
THPT Ang Faed 59.mn L.25
aca7 132 =0 HB2 2.un BOOGE ]
4c3s 14,50 Bu3 3.fan W0l |

Complete line of Receiving Tubes. Thousands of other
types of Transmitting Tubes. If you don't gee it,
WRITE. Prices subject to change without notice.
Californians add sales tax. Add postage to order

Minimum order—$3.00

VEEDER ROOT COUNTER

8 figure. Adds ten for
revolugtion of shaft in one di-
rection: subtracts ten for eAch
révolution 1n opposite direcr
tion. Size 34"x34"x1" dove.
tail mounting; lever arm re-
movanle.

onLY ].25 o

Quantity Discounts

ELECTRONICS

Dept. R-23
7552 Melrose Ave.
Los Angeles 46,
California

HALES OO

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

most, of our principal markets; no
matter how ably we present facts
about higher cost, smuller images,
limited availability. and few programs.
The effect could mean a sharp decline
in emplovment and serious economic
problems. Traditionally, we seil 36
per-cent of the year's volume during
the fourth quarter of the year. . . . If
your decision were announced Decem-
ber 24, unemployment in our industry
based on the advent of color would be
minimized, thé economic penalty of
the announcement from (probably)
the manufacturers’ and distributors’,
and certainly from the dealers’ view-
point would be minimized, and the
start of color would in no way be de-
layed, . . . On behalf of the member-
ship of the National Appliance and
Radio-TV Dealers’ Association, I urge
you to releasc the announcement of
vour approval of the National Tele-
vision Systems Committee color tele-
vision system as close to Christmas,
1953. as circumstances permit.”

As this column was being written, it
seems as if NARDA’s plea will hear
fruit, for it is generally believed that
the OK for compatible color will be
announced around the Yuletide.

AS INDUSTRY set up its pilot model
benches for color, broadeasters hegan
experimenting swith local and trans-
continental colorcasts. For the first
time in TV history, a group of local
advertisers were able to see a demon-
stration of their own products on color
TV, when WPTZ, Philadelphia, held a
special demonstration. The video por-
tion of the program originated from
the rescarch lab of Philco, four miles
away, with the distance spanned by a
microwave relay.

In Los Angeles, hundreds saw a
coast-to-coast color show, presented
by NBC and RCA, featuring a live-
fitlm half-hour program from the Co-
lonial Theatre, similar in part to that
shown to the Commission in New York
City. A 4000-mile closed radio-relay
circuit brought the color signals to the
Pacific coast. Ilighlight of the test
was the filmcast using a 16 mm fast
pulldown projector with a flying-spot
scanner tube. During a special dem-
onstration of the projector before a
group of econsultants in Camden, it
was pointed out that the term fust
was used to describe the projector,
since the scanner moves the film from
a standstill position to a speed of some
22 miles-per-hour and stops it again,
all in a bit more than one one-thou-
sandth of a second. Actually, in opera-
tion, each frame of the film remains
stationary in a projector gate while
the beam on the flying spot tube scans
a complete raster. This method of
scanning is very salisfactory, it was
said, because the three signals ob-
tained from the photocells, which cor-
respond to the three primary colors,
are automatically in register. It was
noted, though, that the system has a
drawback; the lorce necessary to start
and stop the {ilm so quickly does place
a severe strain on the film. Thus only
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Klipsch REBEL IV
by Cabinart

A Klipsch Corner Horn Enclosure
designed especlally for manufac-
ture by Cabinart.

® Two-way system performance. So
flexible in design 3o as to pravide you
wide latitude in determining your
listening requirements. Remoavable panel
allows for a variety of speaker com-
binations. For example, in the 12'°
Klipsch you can install o single 12°°,
two 12" speakers or a tweeter-
woofer combination.

® Attractively styled to biend with
any interiotr decor, the Klipich Rebel IV
by Cabinart comes in Llimed Oak,
Honey Walnut, French Mahogany and
Block Lacquer.

"Popularly Priced"”
*$69.00 Net for 12'' model
*$87.00 Net for 15" model

*Net prices,
slightly higher
Yl and South.

G & H WOOD PRODUCTS CO.
75 NORTH 11th STREET, BROOKLYN 11, N.Y,

by €abinart

Pioneers in radio furniture for high fidelity equipment

A MUST Fop g -
VERY SEpy
gxtrernely sengftiﬂfgmqmc ,CEMAN

Perate w; tetephong” Phone system i)

s Ke  Clarit
1% Phones magd"er
2 oron with” gepy.
rox, o attery

d bt, o
ems o £ ice, offige e
batteries, ver offereq Om;')feot:'civ.g:
Two condy uiaa - O o Sl i
ctor twi . . 4
for above _2‘1'2‘:;1 f;;au weatherp,oOfw'i?Z

100 ft $15
- $1.50
c - -
OEC’?RD RADIO. 53 Vesey .Sf
lease send o :
o Encms?d f.'na. s . Sets qf Phones a1 $4.87 ea '
L |

nimum 299, 4, 1 Complete pa.,
it with C.g%menr.

in
Yo UODDS
O Sseng
hew 1954 CONCoRp CATALgg)

v NAME —_—
. :

ADDRESS

», ® s
Concord Radio
59 Vesey Street. New York 7, N. Y.

Digby 9-1132

. CiTy.

Phone
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WESTON METERS

Model 301, RECTIFIER TYPE

0-130 Volts AC, 1000 ohms per voit AC,
Round bakelite case - $9 95 Ea

NEW! BOXED ..10 for $89.95

OTHER WESTON MODEL 301

0-200 Microamps DC. . .......cciiviiaunaas $9.98 I
0-10 Voits DC nooo ohms /v). . 7.9% l
oxom(.vs o) - 1.3%
JESpcalsoses 33l
jois Wi e 793 |
MODEL Lk
0-200 Microamps tsnec Scale}. . . ........... 9.95 I
lox Ma (0-100 Scale), . ......... 9paagaaaaa s.ssl
MODEL 506
] 0-200 Microamps .. ... ... 600000000 z9s ||
0.1 KV with Mult. ... . .l T o il 7.93
| WESTERN ELECTRIC METERS [ |
1 3%2 inch round ]
I 50100 100 'glcrbampl BC........0 caaaaaan gg: I
WESTINGHOUSE METERS—Model NX35
I 0.500 Microamps (0-100 Scale). . ... ....c00. 6.95 I
1 GENERAL ELECTRIC 1

IUTC COMMERCIAL GRADE TRANSFORMERS ]

Type CG Fully cased, Hermectically sealed, Primary
0 CY. Tapped from 108 Volts in 6 steps.
l Seccmllry 750:0-750V., 325 Ma Contin- €0 QF [ |
wous duty rating. BRANO NEW, ...... Ea.
I Type CG Choke to match, 12 Henry, 328 $4 95 I
IMA. BRAND NEW. €a.

!
I G. E. RELAY CONTROL :

(1deal for Model Controls, Etc.)

Contains a sigma midget 8,000 ohm, relay (trips
at lass than 2 MA), high Impedance choke, bl-
Imatll strip, neon pilot and many useful parts. I
The sensitive relay alone Is worth much more

than the tota $|.25 Each 10 for $9 90 -

I iow prite of . . .

I Panel Meters | ©OIL CONDENSERS I
NEW QOV'T SURPLUS 4 MFD—800 VDC.30.9
B "Tinoaro ananos 8 M= e, ]
2" METERS 6 MFO—1500 VDC 2.95 |
DB meter—10 to 8 MFD—. vDbC 3.5
+20 .. ... s3.49 | 2 mro voc 25 I
..... X 4 MFD—2 vDC 5.
0-500 m: DC 3.49 10 ME 2 yBe &S
I 3" METERS 2 MFD—-2 voC 3.35.
0,200 Microamps . .56.95 2 MFD—a vDC §.8
0-400 Microamps .. 5.95 | 3 MFD—4 vbe 5.9
0§ 0:500 Aflcroamops .. S.9s | 1 MED—S voc 3.3s I
0-200 Milllamp ... 4. 2 MFD—3 vpe 5.9
[ | 2:1000 Miltiams 0 MFD-330 VAC 8.93 |
0-1.5 Volts AC.... 4 o3 LI IIRED o0 FRH
§os Vores AcTCIL! i %iF0 a0 Kvoe.ea.es Il
4 METERS 15 MFD % KVDC.49.9
J 0-200 Microamps. . .s8.05 |8 mid 860 VAC. 2.98 |
1 NON-INDUCTIVE RESISTORS ¢ ]
I  Ohmite, 250 Ohm, 100 Watt. 1
[ | Special, 5 for $2.50 ]
] ACME PLATE TRANSFORMER
Pri. 220V, 50,60 Cy, 3 Phase, Decita Connected.
Isnomﬂry 3 phase, ¥ connected, zszz $99 50
I Volts @ 7.8 KVA. ............... I
RAYTHEON PLATE TRANSFORMER (]
Pri. 220V single phase, tapped. 80 cycle. Se:ondlrm
6000 Volts to 8000 Volts @ 1 Amp m 399 I
400 Volt steps. . ... ..............
1 MOBILE DYNAMOTORS 1
l8 Volh |l|pul. 423 Volts at 375 MA Output. 6¥a" I
o¥s Biameter. "Weight 10" s, List Price Ap-
D’QK
BRAND NEW ONLY. . . .............. 324-95|
] ' CARTER SUPER DYNAMOTOR 1
I 12V Input, 400V Oytput @ 200 MA. .. ... .. $24.95 I
CONTINENTAL DYNAMOTOR
I 11V Input, 475V @ 210 MA Output. .. ..... $19.95%

I WIRE WOUND RESISTORS 1

l Stock too long to list. We can supply most sizes, I
so order what you need.

I 10 Watts, From 1 Ohm to 70K Ohms..Ea. $ .1 I
20 Watts. From 4 Ohms to SOK Ohms. .Fa. 2

] 25 Watts! From 1 onm 10 100K Ohma. ‘Eal 30
50 Walts. From 5 Ohms to 100K Ohms. .Fa. 4

l 100 Watts. From 350 Ohms to 100K Chmsa. .Ea. 5 I

ADJUSTAILI SLIDIR. WIRE WOUND

I 10 Watts from OK..... veaeaaa 3 .23 I
25 Watts from 20 Ohml to 2.5K. ... ..o .33

1 EIMAC YACUUM CONDENSERS 1

le F 32 KVDC (VC 6-32).............. l
12 MMF 32 KVDC (VC 12-12)
23 MMF 32 KVYDC (VC 25-312)
30 MmE 32 KVOC (VC 50.32) [ |
100 MMF Jennings .

I 100 MMF 3 KVDC G.! ................. I

| e e o e e e e e e e

Min. Order $3.00-2%% with Order

! | PEAK ELECTRONICS 09.

I 66 West Broadway, New York 7, N. V.
Phone WOrth 2-5439

-
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I
I
L _

16 mm film can be used. One solution
to the problem lies in the use of three
Vidicon camera tubes, which can si-
multaneously scan the film as it is run
through a separate projector; in this
instance the film can be 16 or 35 mm.
Under this scheme, the colors can be
separated via dichroic mirrors, which
deliver the correct color to the proper
tube.

FM once again is losing its fight for
a firm position in broadcasting, and
unless something is done, the 88-108
mc. band may find itself in jeopardy.
Thus warned Commissioner E, M.
Webster during a talk before broad-
casters in Sun Valley, Idaho and in a
letter to Ben Strouse, chairman of the
FM committee of the National Asso-
ciation of Radio and Television Broad-
casters.

Unless the broadcasters increase the
use of the FM channels, the Commis-
sioner added, he would have . . . “dif-
ficulty in finding it in the public in-
terest to retain all of the . .. band
... for FM broadcasting . . . in the
event the Commission is petitioned to
re-allocate a portion of that band to

accommodate new or existing serv-
ices.” In his opinion, the weakness of
FM lies . .. “in its lack of nation-
wide coverage by FM stations render-
ing programs which are not a duplica-
tion of their respective AM affiliates.”

Addressing Strouse, Commissioner
Webster said that he felt that both
the Commission and industry were at
fault for the retarded progress of FM,
since both have allowed AM to ex-
pand its coverage to a point where
FM could not compete. A partial rem-
edy does exist, he added, in the relax-
ation of rules governing FM broadcast
service, reducing the minimum hours
of operation, permitting low-power
stations, and such services as func-
tional music and multiplexing.

The gradual decline of FM is quite
evident in the station listings. On
June 30 of last year, there were 582
licensed FM stations on the air; on
June 30 of this year, there were only
551. In contrast, there has been no
reduction in the number of AM sta-
tions, but a steady gain. A year ago
there were 2420 authorized stations.
Last June, the records showed that
2584 were broadcasting on AM, and

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.
FREQUENCY POWER*
STATE CITY CALL*" CHANNEL (mc) (Video)
California Corona KOWL 52 698-704 38
“ Merced KMER 34 530-596 17.8
Connecticut Hartford = ..... 0000000000 18 494-500 210
Delaware Wilmington WILM-TV 83 884-890 13.2
Florida Orlando WDBO-TV 6 82-88 100
Georgia Augusta WRDW-TV 12 204-210 102
“ Augusta WJBF-TV 6 82.88 23.4
Indiana Terre Haute WTHI-TV 10 192-198 316
lowa Mason City KGLO-TV 3 60-66 100
Kentuchky Paducah  .....LL.ll.. 43 644-650 17.4
Louisiana Lafayette K OL-TV 10 192-198 55
(Sharing time with)
“ Lafayette KLFY-TV 10 192.198 55
& Shreveport KSLA 12 204-210 30.9
Missouri Cape Girardeau KFVS-TV 12 204-210 316
North Carclina Goldsbore = ................ 34 590-596 17.8
Oregon Salem KSLM+¢ 3 60-66 5.8
Pennsylvania 1Z:0)  40p0ggooegooanoaa 35 586-612 66
“ Philadelphia WIBG-TV 23 524-530 1000
South Carolina  Aiken WAKNt 54 710-716 17.4
¢ Anderson WAIM-TV 40 626-632 138
Washington Vancouver KVAN-TV 21 512-518 107
Wisconsin LaCroase WKBH 8 180-186 100
G Superior WDSM-TV 6 82-88 100
NEW CALL LETTER ASSIGNMENTS
California Fresno KCAF 53 704-710
“ Sacramento KCcce-TvV 40 626-632
Illinois Evanston WTLE 32 578-584
“ Joliet WJOL-TV 48 674-880
Iowa Cedar Rapids KEYC 20 506-512
Massachusetts Boston WJDW 44 650-656
“ Brockton WHEE-TV 62 788-764
“ Worcester WAAB-TV 20 506-512
Michigan Bay City WNEM-TV 5 76-82
Mississippi Jachkson WJIDT 3 60-66
“ Meridian WTOK-TV 11 198-204
New Jersey Trenton WTTM-TV 41 632-638
Pennsylvania Allentown WFMZ-TV 67 788-794
Tennessee Knoxville WROL-TV 6 82-88
West Vi rqinil Wheeling WTRF-TV 7 174-180
*ERP= (effectwe radiated power, kw.). .. =Call letters to
be announced t =Temporary call letters.

www americanradiohistorv . com
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ations for AM grants were

5 lic 5
250 app e file at that time. OnIy

still in th

| eight FM applications were pending

then,

A real spurt i
FM soon was predict?d_by Strouse in
a reply to the CommiSsioner. He felt
that the upswing will be due‘to the
mounting interest in high fidelity _and
the promotion of hi-fi sets by receiver
manufacturers. The possible use of
multiplexing, as demonstratec! by Mg_
jor Armstrong reccx}tly. perfm:tt;n%rs;-

taneous transmission ol 1w -
g:}:la]ms within a standard FM band of
200 ke. was also cited as a .factor
which could spark FM. According to

| the Major, the system is based on new

ulation techniques, in which . . .
‘r‘r(x)c:]cé channel is protected from the
cross-modulation effects of apothc_ar

__ and noise effects originating In
;)ne channe] are preven}ed from stray-
ing across into and adding to the noise
level of the other channel.” A subcar-
rier frequency of 27.5 Kc. is used and
this is frequency modulated by the
program of the second channel. Cur-
rently, an 8000-cycle modulation range
is used on this channel.

Where the two channels are avail-
abte, the famous inventor explained,
binaural recordings could be broadcast
from a single control room, offering a
much desired type of wide-range
broadcasting for the growing family
of hi-fi enthusiasts.

TV STATION grants, which it was as-
sumed would become a rush project
in the fall, are still moving along
slowly. Application withdrawals, com-
petitive arguments, and operational
protests have jammed the calendar
and made it impossible to speed up
authorizations. At present the very-
high approvals continue to just about
balance those issued for the higher
bands, as the table on page 148 illus-
trates.

AN INTERESTING report on the pros-
pects for fire and police radio services
in the future was outlined recently by
Edwin L. White, FCC chief of the
safety and special radio services bu-
reau, in a talk before the Interna-
tional Municipal Signal Association.
He pointed out that at the end of the
war, there were 2643 licenses out-
standing in the police service. As of
the end of last June, this figure had
grown to 8005. And as of July 1, there
was a total of 1134 fire installations.
At present, he added, there are
approximately 15,000 fire-fighting or-
ganizations which are eligible for
fire frequencies. These figures reveal,
he noted, that the prospects in radio
communications service in the police
and fire departments is for greater
growth, and a greater number of sta-
tions on the available frequencies.
This will be true, White emphasized,
whether or not the depression, that is
always predicted by the gloom mer-
chants, ever hits. Truly, a welcomed
forecast by one who really knows. . . .
LW,
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of your qualifications to

Research and Development
Laboratories

SCIENTIFIC AND ENGINEERING STAFF

Culver City, Los Angeles County
Calijornia

Assurance is required that relocation

ol the applicant will not cause disruption
of an urgent military pioject.
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TRANSVIsion

STRENGTH /¥

For 110V AC, [0 L I
and BATTERY e |
OPERATION !

SAVES 50% OF
INSTALLATION COST

Works from antenna

(no TV set needed)
FINEST becouse: Each Meter is in-
dividuolly calibrated in microvolts
on every channel. Widest range—
10-50,000 microvolts. 12 channel
selector. Multiplier switch for weak
signal areas.
Pays for itself on 3 or 4 jobs.
Measures relative picture signol
strengths direcetly from antenna.
Determines best ontenna system
and orientation, Checks receiver
re-radiation (local oscillotor.) Iden-
tifies signols—TV, Fm, TVI. Easy to
operate, light, rugged. Many other
exclusive features,
*Model FSM.-4, for 110V AC anly.
Complete with tybes. W1. 13 Ibs.

net $69.

Model FSM-4B, for 110VAC
and Battery Operation ({case
and cobles included, batteries ex-
tra). Wt 2210bs........ net $89.

TRANSVISION, INC.

NEW ROCHELLE, N. V.

A MUST IN
FRINGE AREAS

UHF
VHF

10 DAY TRIAL:
Try thess fine in.
struments for 10
DAYS. Then, if you
return them, your
cost less 10% (our

cost of re-packag-
Ing) will be refunded.

Test & Repoir CRT.

| Make BIG PROFITS this EASY wq

Every Service shay

4 & P needs
these  Transvision  fusgpn.
waed while

i

& Dia PNStriinents
asUres o

vinission; I-u‘-‘ll(vjxllf;rll:‘rl’eev
tween elements; Incates

fh resistance shorts
LI ) s high as 3
o L':llnls. Gives rapjid
¢ eck of gas comdition of

ube.
Rvacuv::u-s i Tubose—
s ixhtness and de-
'::arks out vloclr[c."nl
it ;uul 534,
:!"E.S'I'EW-REll(:'ll\l»fl'l'tigs
= tustruments in 1: gjni.
1ar 10 the ithoy L with
the  sparkling  func.
TESTER.SPARKER: o0 00

&lriements In I Sharks' o
N 47 Bparks o
between elementa. TR =

leelrical lenkage

s 3
many 1 o5
::.;dngw\:;u“ug.oss. Il"r;n-hle". a ml‘ilrluil-r 8 nr';})-
RA.000V D.C supply: useful for  aasdpoO
E:rAlIR‘I((‘E nlveF]r'Iol:oc(Iun nrnhlnmrmnc-::".éli;élgs
e Minates leakage hetween ole.

pieture tubes ani small t 1hie
. . . nel %18 95

Transvision, Inc., New Rochelle, N. Y., Dept. N1

O Send me
O Enclased find S

O My JOBBER is
I accept your 10 Day Trial terms.

depasit. Balance C.0.D.

Name

Address.
City. __State

JOBBER INQUIRIE INVITED
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Novice Transmitter
(Continued from page 53)

made from light aluminun 11%” x 3,
g}ifssicsdicl‘a)?fb < Gy _aluminum
S e used for this if one is
available.  Aluminum right angle
brackets are secured to the two ends
of the sub-chassis so that after assem-
bling the sub-chassis it may he at.
tached inside the transmitter case,
dirﬁeggg:rolfmﬁ is drawn on the long
¢ sub-chassis and the
crystal scicket, two octal tube sockets,
and the 3-prong coil socket laid out
Socket holes are now punched for the
coil and tubes. while the crystal socket
is mounted by reaming 4 -inch holes
large enough to accommodate the
crystal socket hody.

Turning to the main chassis, the
gm\?lgrgowel connector can be mounted
A wing a center line on the long
dlmqnsnon of the end of the c¢hassis
drilling the required hole to accom.-
modate the socket punch 1Y% inches
from the bottom and punching the
hole out. The coaxial connector or in-
sulated antenna terminal is next
mounted on the opposite end of the
chassis. A inch hote is made 11s
inches from the bottom on the center
line of this end. The two variabie
condensers are mounted on the front
of the transmitter case 1% inches
from the hottom of the chassis. The
first (C.)) is mounted 1'= inches from
the corner of the chassis and the sec-
ond (C.) is mounted 4% inches from
the right hand corner. The jacks for
the key and the meter are mounted in
3% inch holes, 1'% inch from the hot-
tom of the chassis. The first (J,) is
mounted 1% inches from the left-hand
corner and the second (J.) is mounted
4% inches from the same corner. As
J: is in series with the cathode circuit
it must be insulated from the chassis
with fiber washers.

We are now ready to wire the sub-
chassis. Referring to the circuit dia-
gram, Fig. 4, we can find where each
component goes in the circuit while
Fig. 3 indicates where cach part is
mounted in phvsical relation to the
others. First, all the vesistors are
soldered into place, then all the con-
densers, and finally the r.f. chokes.
Although the photograph (Fig. 3)
shows the jacks conneccted into the
circuit the jacks should be mounted
on the chassis as stated previously and
the wires soldered on after the sub-
chassis is mounted. When the sub-
chassis is completely wired, checked
{for errors and rechecked for errors, it
may be mounted in the transmitter
case and the connections to the power
plug. antenna terminal, variable con-
densers, and. as mentioned before, the
key and meter jacks, completed.

As the power supply is not critical
as 1o parts layout no specific instruc-
tions are necessary. The parts are laid
out, locations marked, parts mounted.
and the various connections made. A
suitable length power cable with fe-

www americanradiohistorvy com

OGrayburne FER&
World's moyt sensit .

cient small radip
antenna

0 Grayburne VAR)
Same as Ferri-Loop
able micrometer

adjustment . .......
Over 50,000,000 small radio:
Loopsticks. Replaces ineffid

pulls in stations stronc
tomers rave over performar
over profits.

CARRY several Loopsticks i
today from your distributor

T I I A R R I I R I I T I T T T
¢« « o

0., SUCCE

23 Athertan

RADIO HANDBOOK. GIANT 13TH
one-volume library of radio infor
extensive, simplified theory. Deta
build-it data on dozens of items d
radio equipment. Book No. E&E-RM

BETTER TV RECEPTION (in fringe a
nol areas). NEW SECOND EDITION.
ard guide for installotion technicians.
text for TV enthusiosts,
Book No. E&E-TR2 a8
WORLD'S RADIO TUBES (Brans' Vade
9TH EDITION. Lists over 15,000 tub
every tube making country. Printe

languages.
Book No. EAE-¥YMY9............c0u-nn

WORLD'S EQUIVALENT TUBES (Equiv]
Vode Mecum) NEW 10TH EDITION. A gui
substitutions of radio tubes, indicating
or near equivalents.

Book No. ERE-YMI0...................
RADIOTELEPHONE LICENSE MANUAL, Ty
study questions with concise onswers for
commercial U.S.A, rodiotelephone operator
cense. Book No. E&E-RLY... ..., vve 33,
ANTENNA MANUAL. A practical, comprehd
sive book on antennas, for everyone interests
300 gggse
e -1

in transmission and reception, Qver
Book No. E&E-AMI......
SURPLUS RADIO CONYERSION MANUAL. VOL
1. Practical conversions. Write for list of con
tents. Book No, EAE-SM1 $2.50¢
SURPLUS RADIO CONVERSION MANUAL. VOL.
2. Compaonion to Yolume 1.
Book No. E&E-SM2......
*Plys any tox.

Send three cent stamp for circulor
with detailed contents of books listed.

BUY FROM YOUR DISTRIBUTOR

ADD 10% ON DIBtCT MAil OsbEsd 10
EDITORS mnd ENGINEERS, Lod,
BOX 4F9A SANTA DARBARA, CALIF.

Beskptorey ardes Grom BAKESD & TAYLON Milyde..N. )
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male plug at the end is used to carry
the various voltages to the transmit-
ter power connector,

Tuning Operations

We are now ready to tune the trans-
mitter up and put it on the air. For
the initial tests a 50 watt incandescent
light bulb should be used as a dummy
antenna So no unnecessary interfer-
ence is transmitted. The lamp should
be connected between the antenna ter-
minal and ground.

An appropriate crystal is placed in
the crystal socket, the tubes and coil
placed in their respective sockets,
and the power cable connected. The
main switch (§:) on the power sup-
ply is turned on, making certain the
plate voltage switch (8:) is in the
“off"” position. The voltage reducing
switch (8:) is placed in the low volt-
age position thereby taking C.. out of
the circuit. The key and meter are
plugged into J, and J. respectively.

After the tubes of the transmitter
have warmed up for a half minute or
so, turn on the plate voltage switch
(8:). Depress the key and tune C.
for a minimum reading on the meter.
Then tune €., which loads the anten-
na, for maximum reading on the
meter. Retune C, for a minimum dip
once more.,

In order to make certain that the
amplifier is tuned to the proper ama-
teur band the output circuit L, should
be checked with a wavemeter or a
grid-dip meter. If an indication is not
obtainable in the 80 meter band, C.
and C. should be retuned to a dif-
ferent part of the condenser until the
propcr frequency reading is obtained.

Now connect the antenna terminal,
J:, to the outdoor antenna (with the
plate voltage off, of course). Repeat
the tuning procedure as outlined until
the maximum current reading is ob-
tained. Howcever, the current should
not exceed 215 ma. which is the maxi-
mum power input permitted for
Novice operation. The final amplifier
constitutes 175 ma. of this and the
remaining 40 ma. consists of the
screen and grid currents which are
indicated on the meter, as the meter
is in the cathode circuit of the stage.
If it is not possible to tune to a dip
or obtain 150 ma. or more loaded plate
current when using an antenna of
more than 40 fcet, it may be necessary
to short out two or more turns of L,
until proper loading is obtained.

One small point should be men-
tioned regarding the antenna with
which this transmitter may be operat-
ed. Although it will be found possible
to load up this transmitter satisfac-
torily with any length wire from five
feet upward, the longer the antenna
the better the results. A 50 or 60 ft.
antenna gives excellent results.

Although this little transmitter will
no doubt be merely a stepping stone
for the average Novice as he acquires
more technical knowledge and operat-
ing skill, if it is carefully constructed
it will be available as the extra or
cmergency rig in the shack. -
January, 1954

|
|

L
I ck’ these N.J.R.T. TUBE prices
;0% to 90% off list . . .
Type Price TyPe Price Price
LATGT .48 6AQS5 .37 eXirer .39 Wﬁfw
1B3GT .47 6AQ6 .35 6SL7GT .46
1HSGT .38 6AT6 .as 6SN7GT .50
iLa .43 6AUAGT .69 65Q7GT a8
L6 41 6AUE .36 6TB 54 ALL NJRT TUBES
1LCS 49 6AVE .as 6US 59 ARE BRAND NEW
1LNS 49 6AXAGT .57 6VEGT 37 AND FULLY GUAR.
1NSGT .44 6BAS 41 6WaGT A2 ANTEEO FOR 1
1RS .43 ©BAY .57 6WEGT .45 YEAR
158 .37 6BCS 42 6X4 .35
174 .43 6BDE .35 EXSGT .35
1Us .43 GBEG .37 F8 .63 pe Price
1us 3 37 6BG6G 92 12ALS A0 2SBQ6GT 60
1x2 .52 6BHE 49 12ATE 35 SLEGT .37
3A48 .43 6816 .41 12AT7 .54 25WAaGT .45
3Q4 .46 6BKT .65 12aU6 .38 2SZ6GT .35
3a0s5GT .47 6BL7GT .60 12AU7 41 3545 .50
asa .44 6BQGGT .57 12av6 .50 58S .38
3va .45 6BQ7 .80 12av7 .57 ascs .37
SAZ4 .50 6827 .89 12AXAGT A6 ASL6GT .20
SU4G A% 6C4 .39 12Ax7 .49 swa .38
SY3GT .30 6CB6 42 128A6 .36 3sz3 43
5Y4G .33 6CDGG 1.09 12BA7 44 352S5GT .38
523 .37 6F6G .37 12BE6 .37 a2 .40
6A3 57 6FEGT .38 12BH7 65 a3 .53
GAG 49 6I5GT .40 12SA7GT 42 as .53
GAB4 .42 46 .50 125K7GT 46 50BS a7
8AF4 1.06 6KEGT .35 125N7GT .50 50CS .37
GAFE .75 6L8 62 5Q7G 42 S50L6G .39
GAGS 41 654 .37 125RTMET 47 TJOLTGT 1.07
GAJS .88 658GT .51 12VEGT 60 42
GAKS 73 GSATGT 41 19BG6C .96 11723 .35
GALS .38 6SD7GT .39 1978 77 7 .97
T.\‘.lr.l:}"'l"‘uzl'! e 51.59 m For T.V. sets where voltage supply
is low AC LINE BOOSTER
LOTS OF 310 . ,51.49 with safety fuse and switch 55-95
assorted condensers with every
tube order of $25.00 or more,

Many 7 volt types not listed. All tubes individually boxed. Minimum

order $10.00. Tubes offered subject to prior sale. Prices subject to

change. Orders shipped prepaid if check is enclosed. 25% deposit

requited on c.o.d. shipments.

SEND FOR FREE TUBE LISTING

'NEW JERSEY TELEVISION SUPPLY CO.

9068 WESTFIELD AVE., ELIZABETH, N. .

EL 3-6186

Famous make

21" TV

CONSOLE
516995

STEVE-EL brings you the TV buy of the year.
This is not a kit but a factory wired and
aligned chassis. The brice is far below wholesale so the famous manufacturer does not
want his name mentioned. The chussm can be bought with tubes or wlthnul or comblete
in beautiful mahogany cabinet all % ™ wood. Complete sets come in 177 or 217. Here
is truly exceptional auality TV which will outperform most receivers on the murket
today, Employs the finest of modern engineering innovations assuring the clearest,
sharpest picture ever.

Complete
ready
to play

Chassis lll/' wide, 18" deeP (controls ncluded).  Power
supply 141," wide, 9° deip.
Jhst P £ +h feat « prlete “ ms:e lu: _]‘E'n.l:-s i P o 522 35
u S ( mlphlu hassis wil ubes (l.oss Picture Tuber .
3%g) Tew] ¢ =rmany] Leotnaes: Chassls with Tubes and 177 Inetwe Tulwe 46.95
* R.F. Amphher un all hagls, 3 sial Cnmplue Chassis with Tubes aod 117 Picture Tube 95.9%
syston) lvn A.G.C. ® l\nwamlu Complete Chassis with Tubes anet 17" Piclire Tulu in
cmluule fed Wil DR Fostoratis y et (:I'“ Illiuxnm't-nl_r with \‘l’h’év \lnnk i TBI i -159.90
et FC sysl Higzh Vol (nmp(lc sR1s 1 uhes AN e Tube in
TS }‘:‘-'ﬁl'.‘:..c\ .v’l':"u}ul:'u.?.';“,.'f.s"ff‘ Cliiret B8 HTastAIGd, Wwitly SAfely Mank hnd Back . 169.90
= Kange 14-88Mc |7 ] We hav i f cabineta. First Come
Channels of VITF, arat Ve have only a limited aantity of cabineta. Fi .
ply with  vohaye rmz wlutor. '"'“" “'f First Served. Cahinet 107 High x 83" Wide x 22° Deep.
YOoKe  assembly ertical lvu- 'IBlUr
Lynton & AC ..m.:mu o Fllterad feater At Our 2 Stores: 61 Reade St., Now York 7. N, ¥
wiring for I,F. angditer. Wide range 166 Washington St.. New York. N_ Y.

' adjusiment’ cont |

voke. ®  Preciginin matched  eomponents

aRBUrInG tﬂlcl(lll maximuin herformance
Heavy duty Alnico V' 10" 'M Speaker

I| c(umpleto ehcu!l dagram

- X2

Order by Phone: COrtiandt 7.0086
Order by Mali: Dept. RN-1, 61 Reade $t., New York 7, N. Y.

STEVE-EL ELECTRONICS CORP.

Dept m 61 Reade 5., New York 7, M. ¥

COrilandt 7-DDB&

[
ﬁ\llﬁ '\ T2RILT

1-iJs
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BC-640
TRANSMITTERS

FREQUENCY

100-158 Mes.

POWER
110125 ¥ or
220-250 V
60 cy. Sing. Ph.

ouTeUT
75 Watt push-
pull HK 246G

MODULATION
Class B - AM

An efficient crystal controlled ground station
complete with power amplifier, oscillator
driver, modulator, control panel, dual power
supplies, and power control.

Although originally designed for communi-
cations from ground to plane, it is currently
used by police, taxi, ambulance and other
special installations operating within these
frequencies.

BC-639 RECEIVERS

Designed to work in conjunction with the
BC.640 Transmitter st 100-158 Mcs. Sup-
plied with RA-42,115V 60 cy powersupply.
One RF and three IF stages AM or CW.

seeney;

[ Pechuical Mancals |

We recently purchased, from the |2
government, a large quantity of i
\technical and operating manualson |§
RADIO, RADAR and AIRCRAFT |3
equipment. Send for our listings E

Yeisassansasssssnssunensasssasansassancensansansont

AN/ARN-6 ADF

We believe this is the . ..

FIRST U. S. GOVT. RELEASE
. .. of a quantity of ARN-6 Radie
Compass Equipment. All sets are
complete with receiver, indicators,
control boxes, racks, plugs, cables,
and loop antenna. Spare AS 313
antennae and other components are

available.

SCR-274N Comm’nd
Complete Installation or Components
BC-453.ARad. Rec. DM.32.A Dyn
BC-454-ARad.Rec. DM.33-A Dyn.
BC-457-ARad. Trans. BC-456-AMod.

BC-596-ARad. Trans. FT.277-A Rack
BC.496-ARad.Con.Box FT-226-A Rack
Plugs, couplings, edapters and tuning shafts

RADAR EQUIPMENT

Complete Installation or Components

SCR-291, APS-3, APS-4, APS-6, APS-15,
APQ-13, Mark 16, Mark 28-

Centified - Guarantied
All equipment is sold with our
certihof, unconditional guar-
antee. checked and tested in our
own shop. We are a recognized
and spproved supplier for Foreign
and EP §. Govt. Agencies. We
mnvite your inquiries for supply or
technical data.
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NEW EQUIPMENT FOR

- THE AUDIO TECHNICIAN

|
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MATCHED CABINETS
¢ & H Wood Products Co., 75 North
11th St.,, Brooklyn 11, N. Y. has in-
troduced a pair of matched cabinets
which have been designed to house
all of the equipment necessary for a

complete high-fidelity system.
The equipment housing handles a
record changer, tuner, and amplifier

in its frame which measures 35" high,
231" wide, and 17% " deep. The com-
panion speaker cabinet has the same
over-all dimensions. Its baffle volume
is 6% cubic feet; 22" wide, 31" high,
and 16” deep. An individual speaker
cutout is made available.

The Models 21 and 22 are available
in hand rubbed wood in the following
finishes: French mahogany, limed oak,
honey walnut, and black lacquer.

BINAURAL AMPLIFIER

Bell Sound Systems, Inc., Colum-
bus 7, Ohio has announced a binaural
amplifier which is complete with a

| self-contained power supply, preamps,

and controls.

The Model 3-D includes three dual
sets of inputs. Dual flat inputs for
radio and tape and a pair of dual in-
puts for phonograph records are pro-
vided. Two sets of phono inputs pro-
vide for use of either high- or low-
impedance magnetic pickups and are
equalized for all existing binaural
records.

The unit is designed so it may be

used for monaural reproduction of con-
ventional broadcasts, records, or tapes
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through one or both channels. In ad-
dition to a three-station input selector,
the unit has a six-position function
switch to select binaural, monaural,
or reverse binaural either with or
without loudness control.
Specifications on the amplifier are
available from the company.

BINAURAL RECORDER
Electronic Teaching Laboratories,

1818 M Street, N.W., Washington 6,
D. C. is now offering the *“Electro-
Dual” binaural tape recorder equipped
with Brush “Red Heads.”

The unit provides two parallel
tracks which may be used separately
or together with the assurance that
they will be in exact time relation-
ship with one another.

Although specifically designed for
classroom use, the new recorder may
be used for commercial applications.
All components, which are mounted
on a heavy aluminum plate, can be
removed in one piece for simplified
maintenance.

AM-FM TUNER
Approved Electronic Instrument
Corporation, 928 Broadway, New York
10, N. Y. has added a 12-tube AM-FM

tuner to its line of audio equipment.

The V12 uses a stage of r.f. on both
the FM and AM bands. It has a 456
Ke. i.f. and crystal detector on AM and
a two-stage 10.7 mc. Lf., two limiter
stages, and a discriminator combina-
tion on FM.

The set uses printed circuit type
condensers, temperature compensated
where needed. It also features com-
mon slide rule tuning with separate
r.f. and i.f. channels on AM and FM.

The tuning range is 530-1650 kc. for
AM and 88-108 mc. for FM. The tuner
measures 8" x 8" x 5%".

PREAMP-EQUALIZER

Fisher Radio Corporation, 39 E. 47th
Street, New York 17, N. Y. is now in
production on a new preamplifier-
equalizer, the Model 50-PR.

The new unit is self-powered and
features separate equalization settings
for high-frequency roll-off and low
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D C. RELAYS

CR2792B1146A3

PST—50 Amp. Contacts. Operates
1rom 22-30 VOC. Coil Res. 200 Ohms,
Completely enclosed in transparent
plastic case, which may be removed
for adjustments ................ 1.59
GE #CR2791B116W3
Same as above, except additional terminal brought

out from contact arm...... .............. eaed 8074
GE #CR2791-F100D3
Differential: DPST. Norm. open. Dual coil, 1500

ohms per coil—25 Ma. Operating Current. Contacts:

W AMP. e e r e ..$2.25
GE #CR2791F100G3

Same as above, except has extra JA contact, Rated

APy oo ittt e e e e e ...32.3

GE #CR2791D101F3
ANl Ceramic Insulation, DPDT, Ceil—i2vDC. 100
Onms DCR. Contacts desugnod for fast oneranon.
Rated at 5 Amps.
GE #CR279'IB'|06J3
3PDT. 5 Amp. contacts. Coil rated 22-30VDC. 150
Ohms DCR. Contacts are designed for fast operation,
and enclosed by clear plastic cover...... rasee 3133
GE #CR2791B106C3
SPDT. Dual Contacts will handls 20 Amps. Coil:
28vDC. 125 Ohms DCR 25

MOBILES! C. D. MEN! CAP!!

IDEAL DYNAMOTOR — CONVERTS EASILY
TO SUPPLY UNIT DELIVERING
12 Vou Input 6 Volt Input

610 V @ 150 MA 300 V 90 MA

325 V @ 125 MA OR 150 % 110 MA

Brand New with Conversion Datt ......... $3.75
TYPE PRICE
oM 41 $6.75
oM 33A 3.95
8D AR 93 7.50
3350 3.95
8-19 Pack 8.95
DA-3A™ 6.95
3.98
PE 13 [ 22.50
i 12.95

o %82
.50
sr 175 4.49
12 250 .08 .95
Ln“ r Iter * Replacement for PE 94.
Used, Exnellent

INVERTERS

Input: 25/28 vdc. 92 amp. OCutput: |15y,
350/500 cy 1500 volt-amperes. EW $37.50

PE-218-H:
PE-206: Input: 28 vde, 36 amps. Cutput: 80 v 800
Ny 500 volt:amps. Dim: 13" x5V " x10%2".
NAVY COR-211095: Input 22.30 VDC/75-60A.
QUTPUT: 115V /400 CY. | KVA/8.7a. RPM: 4800.
With coupling provision for motor. Brand New.
Original packing ......coveeiunivnnianean. $150.00

SELENIUM RECTIFIERS |}

T

Gl 18 38,28 | 54/42 |130:100
tinuous) Volts Volts Volts Volts
1 Amp. $1.3% $2.15 | $3.70 | s8.50
2 Amp 220 3.60 5.0 | 1050
21/ Amps S oI 600 | 13l00
4 Amps. al2$ 7.98 | 1295 | 25028
6 Amps. 475 900 | 31350 | 3300
10 Amps. 875 1275 | 2000 | aalss
12 Amps. 850 1625 | 2030 | asi0o
20 amps. 1325 2530 | 3s/00 | 7olso
24 Ampa. 16.23 32!s0 | as.00 | 90.00
30 Amps. 20.00 3880 | ..... L1 v

36 Amps. 25.00 48.50 *F. W. Bridae

Easily converted to an ideal fn-
ter-Communications set for office,
home or factory. Original. New

w/conversion

diagram........., e $4l15
INTERPHONE TRANSFORMER SET
Rig your owa interphone. Kit consists of I.Input
Transformer (Matches 4 or 6 OHM SPKR to Grid)
and |-Output Transformer (Matches 50L6. 35L6,

2506, etc.. to 4 or 6 OHM Speaker Sot
of 2 XMRS, ONLY.................... Sl-oo

RECTIFIER TRANSFORMERS

Pri: IISV. 60 Cy. Sec: 28V/3.1A, 26V/8.4A
V/14A

1y l0 7.5/5VCT @ 35A.
R H nsv 60 Cy: Sec: 8.1V @
Pri: 115V 60 Cy: Sec: 18.5V @ 5A.

12-14Y SUPPLY KIT
Detivers 12-14VDC at 3.5A from 115V, 60 cy., Kit
contains |-—Transformer Rated 18.5V, 4A
I—Selenium Rectifier, F. W. Bridge..... .
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frequency turnover. There are six-
teen possible combinations of equaliza-
tion settings.

The Model 50-PR can be used with
low-level magnetic pickups of any
make. It is housed in a plastic cabinet

" -"—l. o :
with an etched brass control panel.
]A special circuit design permits the
use of an output cable of any length

up to fifty feet. The unit measures
474" high, 5%” wide, and 5" deep.

The company has a data sheet on
this unit which will be forwarded
upon request,

RCA INTERCOM

The Engineering Products Depart-
ment of Radio Corporation of Ameri-
| ca, Camden, N. J. has introduced a
new low-cost telephone-type intercom
|system which has been tradenamed
“Duo-Com.”

The new system is designed for use
in homes, professional offices, farms,
schools, business, and industry. This
simplified system provides instant voice
communication and will operate more
than a year on a single six-volt bat-
tery. Contact between phones is made
simply by lifting the receiver and de-
| pressing a button, eliminating dialing,
switchboard, press-to-talk keys, and
similar delays found in other inter-
coms.

The company’s electronic parts dis-
tributors and sound system distribu-
tors are handling the “Duo-Com.”

LOW-PRICED RECORDER
Telectrosonic Corporation, 35-18 37th
Street, Long Island City, N. Y. has re-
cently introduced a low-priced tape
recorder, the “Telectrotape.”
The unit features dual-track record-
ing, fast forward and rewind, a tape

|speed of 3% "” per second, high-imped-
| ance input for microphone, radio, rec-
ord player, etc. and one hour recording
time from a 5” reel of tape.

{ 'The recorder includes a recording

www.americanradiohistorv.com
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: CENTRALAB, :-l}) 4
g A Division of Globe-Union Inc. IS d o
s P10-AE. Keefe Ave., Milwaukee ), Wis, ~——I
[] Please send me latest technical data on [}
[] Centralab’s Ceramic TV Hi-Vo-Kaps. [
[ ] [ ]
] [}
‘ H Name.... 5
] . ]
B Firme e 2
[ ] []
| B AArESS e, [ ]
[ ] [ ]
: City Zone.......... State............. :

Do as TV
manvufacturers do
«..use Hi-Vo-Kaps

Centralab

TV Hi-Vo-Kaps
are the accepted
standard of television
manufacturers. That's
why they're the recog-
nized service leader too!

They will withstand
continuous overload, up
to TWICE rated
working voltage — and
come back for more!
Capacitors are
complete, ready to
install.

Hi-Vo-Kaps are
1007 tested at rated
test voltage. You
get a factory~
guaranteed exact
replacement every time.

Use Hi-Vo-Kaps for
filter and by-pass 1n
TV high-voltage
power supply . . .and
pulse filter for cathode
ray tubes. You'll find

them the fastest . .
safest for guaranteed
servicing capacifors
you've ever used, Ten
different combinations
available — individ-
ually packaged for
instant use. See your
Centralab distributor
for stocks NOW.
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level indicator and a single control
for record, play, and idle. It operates
from 117 volts, 60-cycles. It comes
complete with microphone, 5” reel of
pre-recorded tape, an extra reel, and
power cord.

. . It measures 7" x 10" x 11%” and
- For operating and testing weighs just 14 pounds.

\ﬁY‘ DC equipment from AC lines

MITCHELL PHONOGRAPH
Mitchell Manufacturing Company,
2525 Clybourn Ave. Chicago, Ill. has

5. P b s
2 5

added a "3-D" record player to iis

; 0 g | ELECTRONIC EQUIPMENT line of audio equipment.
A Acct:ording to the fompany,fthe new
k o At EILTERED unit rapsmlts a ful range o musical
_ = i @a-’ tones without custom building. The
. .4 . G— D( Pow E R s U pp I_Y player will cover the frequency spec-
o Model B Pat. 25098748 trum to 20,000 cps. It comes com-
pletely enclosed in a % ” wood cabinet
measuring approximately 17" wide,
25” deep, and 13” high. Its wrought-
iron legs may be removed to trans-

. . form it into a table model.
Twice the Rectifier Power Rating with EPL Patented Design. The player will handle 77, 10”, and
Lowest Cost Per Ampere Output. ’ ?

Output 6v., 1-20 amps. (35 at peak). 2 units in parallel supply
6v. at 40 amps.

They say: "It's the only one that can withstand continuous
high overloads!”

Cooler Operation—Selenium rectifier application and conduction
cooling dissipate over 3 times the heat.

Tests 2 Auto Radios with push-button solenoids at same time:
also motors. instruments, relays, other low voltage devices.
NEW MODEL C-12 services both 12v. and 6v. auto radios.

* Names on fequest

ELECTRO PRODUCTS LABORATORIES

FREE! New Detailed Liter=, 4501-Nb Ravenswood Avenuve, Chicago 40, lil.
ature on America’s Only
Complete Linel Canada: Atlas Radio Corp.. Lid.,
Toronto, Ont.

12" records at 33%, 45, and 78 rpm.
Its record changer permits continuous
play for four hours.

CRAFTSMEN FM TUNER

The Radio Cruaftsmen, Inc.,, 4401 N.
Ravenswood. Chicago 40, 1ll. has re-
cently introduced a new FM tuncr,
the Model C900.

The tuner is designed for extreme
sensitivity, minimum distortion, and
maximum stability. The circuit incor-
¥ porales a cascodc double-triode r.f.
amplifier which gives sensitivity of
1 pgv. for 20 db quieting, photoetched

1,000 APPLICATIONS

This all-purpose case
is ideal for housing meters,

: o controls and switehes ‘A | high-capacity if. coils, a 20.6 me. if.
Box of Six .. .. 49¢ of all types. | | channel, low regeneration and easily-
An exclusive South River device for pro- Made of heavy molded aligned iransitionally-coupled i.f. stages
tecting, strengthening, ond safeguording black plastic with J resulting in less than .03 per-cent in-
chimney and strapping. Prevents chipping matehing phenolic panel. termodulation distortion, amplified
of chimney. Permits uniform tightening of Easy to drill and saw. a.f.c, and continuously variable a.f.c.
banding. Safeguards mounting equipment. Available in two sizes: for casy tuning of weak stations.
S""“'R"'.E;A:'e:"" M"T:':‘.g:‘;:”:";: 5.1/47 x 6.7/8" x 2:5/16” The company will supply full de-
are corried by every leadin o it = ] A
Jobber from coost fa taast. 337407 x 61747 x 2 _‘ tails on request.
Write f £ 1953 istri T ———-
e B N "xklzc’ur.osl"'t:.uug ok BROCINER UNIT »
aldom s Flastic Lase. Brociner Electronics Laboratory, 344
InC A.T.R. Armstreng Co., Toront ) s
n Canoda rmstrong Co., Yorento E 32nd Street, New York 16, N. Y
META has announced the availability of a
SOUTH RIVER L III nlno m new preamp-cqualizer, the Nodel
PRODUCTS CO., INC. ELECTRONICS INC A100PV.
SOUTH RIVER, N. J. . ) |  The new unit fcatures adjustable
911 Lorrabee St Chicage 10, I | record compensation, separate controls

PIONEER AND OUTSTANDING PRODUCER
OF FINEST LINE OF ANTENNA MOUNTS

for turnover and roll-off, and univer-
sal pickup compensation. This latter
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feature provides a simple and con-
venient means of matching the pre-
amp input to all leading makes and

b

tvpes of pickups. This is accomplished
without the addition of any resistors,
condensers, or the use of any tools.

The Model A100PV is self-powered
and is equipped with a panel-mounted
volume control, “on-off” switch and
pilot light in addition to the turn-
over and roll-off switches.

BINAURAL TAPES

Concertapes, 224 S. Michigan Ave.,
Chicago 4, Ill. has announced the is-
sue of the first of a serics of pre-
recorded monaural and binaural tapes
by the Fine Arts Quartet.

Issued under the new “Concertapes”
label of the Chamber Music Society
of Chicago, the first offerings will con-
sist of Debussy’s “Quartet in G Minor™
and Dvorak’s “Quartet in F Major.”

Additional releases will be made
periodically and will include works
drawn from the classical, romantic,
and contemporary masterpieces of the
chamber music literature.

The Fine Arts Quartet is comprised
of Leonard Sorkin, first violin; Joseph
Stepansky, second violin; Irving Il-

mer, viola, and George Sopkin, cello.
NEW TURNTABLE
Weathers Industries. Barrington,

N. J. is now offering a smooth. satin-
finish turntable that is easy to clean
and never touches the record's play-
ing surface.

Tradenamed the *“*Debonnaire,” the
new turntable permits the record to
ride high on a cushioned float which is

S

-

just the size of the record label. The
new unit is designed to be used with
the company's FM pickup whieh is
light enough to operate properly on
the new turntable.

Write the company direct for full
details on either of these units.

PHONO CARTRIDGE
Astatic Corporation of Conneaut,
Ohio is now marketing a new turnover
needle cartridge, the Model GCD.
The new unit features a revelution-

Januvary, 1954

GONSET’S NEW DE LUXE

7V Rematt Conlrgl

- FOR USE WITH ANY
TELEVISION RECEIVER

Now ., . you can sit back and relax in that com-
fortable chair and really enjoy your TV viewing.

There will be no need to jump up to change to
l anothar program . . . or to make adjustments in
i contrast . . . or in audio volume level. Now . . .
all this can be done right from where you sit with
the new Gonset De Luxe Remote Controll

i

1

The Gonset De Luxe Remote is o cam-
plete TV front-end: Cascode RF, Mixer-
oscillatar, (Standard Coil Tuner), LF
booster stage and integral power supply,

No loss in picture quality or bright.
neys. Actually improves many of the
older sets.

May also be used as UHF converter as
turret tuner has provision for snapein
coil strips.

Has earphone provisionsl Ideal for sick-
rooms, hospitals, “Night owl” listening

Connects to I.F. of existing receiver.
Two models cover standard TY LF. fre-
quenties. Doesn’t require major set al-
terations

SERVICE DEALERS

You'll want full technical and dealer
price information on this highly popular
item. Write today. (Business letterhead,
please.)

REALLY ENJOY YOUR TV
Sit beck and relax
with a Gonset De Luxe
TV Remote at your elbow.

q/‘

older model sets.
. .. your Gonset unit can be shifted to any new
sel you may subsequently purchase,

There’s also provision for earphones.
personalized TV listening and viewing at any hour
without objection by family or neighbors,

This compact unit, housed in a smartly styled
Blonde or Mahogany cabinet sits on a small end
table or on the floor beside your chair . . .
over all TV panel controls . . . places them directly
at your fingertips.
1o blend into the background of walls or carpeting,
makes complete connections to your TV set. Here
is a really simple, troublefree arrangement that
may be used with any make or model TV set, old
or new.

takes

An unobtrusive cable, colored

There's no loss of picture or sound quality . . . can
actually effect o decided improvement in many

No danger of obsolesence either

Now . . .

W-

N\

801 South Main St., Burbank, Colif,

GONSET CO. DEPT. RT-2 w
801 South Main St., Burbank, Calif,

Please send further details and price information
on your new De Luxe TV Remote Control Unit,

NAME

ADDRESS

DEALER

GET YOUR COMMERCIAL TICKET
EASIER WITH...

RADID OPERATOR'S LICENSE
Q ANO A MANUAL
{4.th Edtion)
by Milten Kaufman
Covers Etements 1 through

omplete discussion
of answers to every
technical question in the
C. Study Guide! Used
by over 50 leading
schools. Only $6.60 at
jobbers, bookstores
or dlrect from—

{} ﬁ
S A I
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WANTED

WE NEED YOUR SURPLUS
ELECTRONIC EQUIPMENT
WE PAY TOP $3$ FOR:

+ RADIO RECEIVERS W+ PLUGS

% TRANSMITTE + CORDS

% ARC-) % RELAYS

+ ARC.3 % TELEPHONE

+ ART-I13 MATERIALS

4 CONTROL BOXES % AN CONNECTORS
4 INDICATORS + WE BUY

W CLAMPS ANYTHING!
Write, Wire today! Tell us wihat vnu lLave.

TALLEN €O., Inc., Dept. RN
159 Carlton Ave.. Brooklyn 5, N. Y,
2000000000000 0000000000 90
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BASIC NEW

HIGH
FIDELITY
DISCOVERY

Revolutionary
acoustics principle |

for enclosures!
The Karlson Ultra-Fidelity En- |

closure is NEW! It embodies
an original sound principle— t

the first such basic invention
in years. The Karlson, using
the Exponential Coupler, cre-
ates a profound sound improve-
ment over all other makes,
regardless of price or size.

MODEL 15M

The Karlson Ultra-Fi-
delity Enclosure is only
34% inches high, but
outperforms horns
thirty feet long. Its
dimensions are less
than 6 cubic feet yet
it outdoes a 2700 cubic
foot infinite baffle! See
and hear the Karlson—
unmatched in perferm-
ance, craftsmanship

Blont;;dlM;:;S""Y and beauty.
SPECIAL KIT!
MODEL 15PK

The Karlson Ultra-Fide]- =SS
ity Rough Plywood Kit. |
34 precision cut pieces, |
exactly routed sides, no
special tools required
for quick assembly.

-~

NOTE: Buy kit in- |
tact — making parts
at home extremely [ o
difficuit. i e

%" Plywood Kit

$45.

SPECIFICATIONS OF ENCLOSURES
Size: 34 x 222 x 18. Specially designed
internal chomber with front and bock specker
toading. Fundomentol coupling below 25
cycles. Designed for co-oxial speakers.

If not yel ovoiloble ot your Hi-Fi dealer,
order direct. For further information, write to:

KARLSON
ASSOCIATES

INCORPORATED
Receiving Dept. |

1379 EAST 15 ST.e B'KLYN30,N. Y. |
156

ary design in which the cartridge re-
mains stationary in the pickup arm.
Only its double-tipped needle rotates
in switching back and forth to play
both narrow- and wide-groove records.

According to the company, in-
creased output and new stability of
response are the major improvements
attributable to the new design.

Qutput is listed as one volt and the
frequency range is from 50 to 10,000
cps. Minimum needle pressure require-
ment is siXx grams.

Unusually high sensitivity and com-
pliance, low needle talk, ease of in-
stallation, and the elimination of pre-
amps or equalizers are other features
of this unit.

TAPE RECORDER

Lion Manufacturing Corp., 2640 W,
Belmont Ave., Chicago, Ill. has recent-
ly introduced a compact tape recorder
which incorporates several novel fea-
tures.

The recorder will operate without
being opened up—a small control panel

is lifted in order to put the recorder
in operation. It will play for 16 con-
secutive hours.

Current plans call for the manu-
facture of three models—for home,
commercial, and military use.

ONE-INCH MICROPHONE

Shure Brothers, Inc., 225 W. Huron
St., Chicago 10, 111. has announced the
availability of the MC series of mag-
netic microphones which are only 1-
inch in diameter.

These controlled reluctance units
were designed to be immune to vary-
ing conditions of heat and humidity.
They may be used with transistor cir-
cuits but are equally applicable to
other devices.

Detailed technical information is
available from the manufacturer.

WALL HORN

Brociner Electronics Laboratory, 344
E. 32nd St.,, New York 16, N. Y. is now
offering its Model 4W wall horn which
features, in effect, a “built-in” corner.

The 4W is powered by a twin-cone
driver unit designed especially for
horn loading over the entire audible
range. The middle range and treble
frequencies are dispersed uniformly
by a reflector horn of unique design.
For the bass range, the back of the
horn is coupled to the air by means of
two folded horns. {0

www americanradiohistorv . com

My Start in TV Servicing
(Continued from page 67)

My neighbor was so happy with the
first one that he picked up another for
a friend of his, paying $5.00 extra to
get one in working order. But it would
only work for about 15 minutes—10
minutes longer than he had tried it
out in the store.

Obviously this was another case for
the now beloved v.t.v.m. First effort
was to signal trace each stage, start-
ing with the r.f. probe on the second
video i.f. (signal not strong enough on
the first i.f.), leaving the probe hooked
on, and watching for a change. It was
soon apparent that this procedure
would take all winter. So careful
readings were made of the signal at
each grid from second if. to picture
tube, and the readings jotted down.
(The peak-to-peak scale was used, of
course, for the stages past the video
detector, in this case a crystal.)

Fifteen minutes later the trouble
was cornered. The signal dropped
drastically at the grid of the video
amplifier. Sound changed but little,
but the picture was wiped out. Yes,
the trouble was the crystal detector, a
cantankerous device which has the
quality of changing characteristics
sufficiently to foul up the picture
without upsetting the sound.

Case 12— No horizontal or vertical
sync, sound OK: Picture could be
locked momentarily with the vertical
hold control. So, the contrast was
turned down, and brilliance turned up,
to see if picture showed the vertical
sync signal OK. It did, which meant
that things were probably cooking
that far along in the set, and the
trouble was probably a sync separator
tube. That it was!

Case 13—Set would work OK for a
couple of hours, then would lose hori-
zontal sync: The set was the first
which the writer tackled which used
the pulse-width frequency control cir-
cuit (see Fig. 2). The first guess was
that the synchronization could be re-
stored by carefully following the
alignment sequence in the service
notes for the receiver.

After half an hour of adjusting the
screw on the horizontal frequency coil
and the horizontal lock range trim-
mer, it was apparent that something
more than a living-room-floor repair
job had turned up. Since the writer's
service scope, to be built up from a
kit, was still just a miscellaneous col-
lection of parts, the first effort was
to make voltage and resistance checks
of the various components. Everything
was perfect. So the horizontal trans-
former was replaced. But that didn’t
help a bit.

Obviously, something more than a
v.t.v.m. was needed, so a scope was
borrowed from a long suffering friend.
Sure enough, the double hump wave-
form supposed to be on the horizontal
lock range coil was way out of whack.
Adjusting the horizontal lock range
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Terrific Transmitter-Receiver Buy!
FAMOUS BG-645 450 Mc.—15 Tubes

BRAND NEW, in original
carton! Easy 1o convert for
phone or CW 2-way commu.

Iand 410 soo Mc TV expers
imental, Contains 1S tubes:
47F7 4-7H7. 2-7E6, 2-6F6,

1.-WE-316A. Size
BRAND NEW lOl/:xlSl/znll/‘ 2s

539"““ e GONV!RSIO‘F‘IDEDDI!AGIAM
PE-101C DYNAMOTOR fo >
above BC-44S5......... or $4 85
UHF ANTENNA ASSY, fc
above nc-us.........°.r.. $2 45
Sensational Buy'

MODULATED BC-221-AK
FREQUENCY METER

BRAND NEW! Limited quantity.

first come, first served. Range 125
to 20,000 Ke, with crystal check
points in all ranges. Complete with
tubes, crystal, calibration charts.

Vnur cost, BRAND 3210.00

WEvE, " Exéer] "Gonid. with
tubes & CrYstAl. .. ..o iiina i

SCR-522 BARGAIN OFFER'

St e L P 32230630 5()

SCR-522 Recvr |
with tubes,.... !" !ubu‘ 5‘19 50 ..... 324'50
DYNAMOTORS Excellent BRAND
Type put Dutpul Used  NEW
DM-32A zav ll.\ 250V 05A.
DM-33A 28V 5 A. SISV
28V 7 A. 540V .25A.
DM-34D 12V 2.8A. 220V | .50
D#-37 "25.5V 9.2A. 625V . B
DM-40 AV 34A. 172V b .50
DM-28_ 28V 20V 0 . b
DM-21 1V 735V | . 3
PE-73 28V A, 1000V 35['A . R
PEBE 28V 125A. 750V OGOA .9 .
PE-D4A 28V T0A. 300V 7.50 11.58
o 150V lou _ o
PE-MB 28V 10A. 300V 200A. B8.50 11.75
~ 150v .101a
FE-BaL T l'rsw ZD?A ig.08 12.74
PE-98 1AV 21 A. ?gorm‘\_zz 50 37.50
PE-10T .’sv 126A. 400V 135A 3.75  1.8%
26V __6.3A. WAC.LI2A
PE-103 6V 500V T60A. 27.5¢ 44.50
i} 12V 500V .1GOA.
PE-104 (Vibrator) 6V TA, 24V 098, 12,50 14.50
1Y 5A. SIV .03,
DM-418 (with LAV ADOA, T
filter) 14V 2.8A. 220V 080A. 12.50
PS-225 (with ) - -
filter) 28V 3.2A. 375V 150A. ... 10.50
EICOR Dynamotor
D-401 27V 6.05A.300V 200A. ... 9.95
18V AC 2.2A.
PE-TISAN (with A
filter) 24V 12A. 500V .200n. ... 34,50
v c;sm RATOR
A. 1000V .
(ls L 8 dia. 50 Ibs.} IR 39.50
INVERTERS
PE-. 206 Inverter—Leland tn: 2BV DC—38A.
Out: 500V 300 cyc. BOVA. .. 9.75 12.50

PE- ZlB |nvarter—Leland- \mm:hlrgnr—GE In: 28V DC—92A.
Qut: LISV 380,500 CY: 1500VA. L Ph .. 16.50 24.50

HEADSETS e woaw

MS-23 high impedance ....,.... 2.93 .
NS 33 low impedance . . b s;.;:
HS-30 iow 1mp (featherw 2.43
high 1mp ;;z un 4.98
Wi
lnd JK28 jack. 8’ long 1.19

CARBON HANDMIKE
Sig Corps, 200 ohm single button.
Press (o (alk switch, 4’ ca- 5 9
ble. plug. BRAND NEW. .

[T3-1 -] NEW
T-4%5 Lip Mike, nlvy LYP®. e nn $1.43
T-30 Throat Mike .. . .......... .49 -8S
Willard 8-Volt Midget Sforuge Battery
3-amp hr. BRAND NEW. 3%3"x1.13/16" 32 65
x2%g”. Uses standard electrolyte. .. ... .

Wlllcrd 2-Volt Storage Battery

20 amp.

BRAND NEW 2.69
1:QuARY ELECTROLYTE FOR ABGVE @1 4E
ENOUGH Fo. TWo I:ELLS ...... 'Q‘UE

7-PRONG 2.vOLT VIBRATOR. FOR PORT- sl 49
ABLE AND FARM SETS (GE LBS30).

;Ieale include 259/, FR EE GATA LOG

eposit with order

—Balance €.0.0, Supplement
’::ll :II)MUAMLLo.sziE'! Marvrloul values in Brand
- - New Sur Iul Equipment.
m:n:;" r.o.; Our Send -ro AY for your
rehous FREe corv. Dept. Ko

G & G Radio Supply Co.

51 Vesey St., New York 7, N. Y., CO 7.4605
Branch: 16 W. Kinzie st., Chlcago. .
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slug until the waveform was right, re-
stored horizontal sync, and when last
seen about six months later, the set
was still performing beautifully.

Moral: You can do a lot of TV serv-
icing without a scope, but when you
need one, you need it. (A service man-
ager friend claims that he has bailed
out a lot of such sets simply by ad-
justing the horizontal lock slug until
the horizontal control will hold over
most of the range. But the method is
tricky at best, to be resorted to only
when there is no chance to use a
scope.)

Case 14—OK on channel 9, but on
channel 2, the set might or might not
work: Seemed like the trouble had to
be in the tuner. So the chassis was
pulled out, and the channel 2 coil in
the turret tuner taken out and in-
spected. It looked OK, but for luck,
the contact points were wiped clean.
When the coils were put back the set
was OK.

For the next couple of hours the
channels were switched every now and
then and eventually the trouble came
back. This time I really looked things
over and finally noticed that grease, in
a clear film, was moving from the
bearings on the end of the tuner down
onto the contact points. Everything
was wiped up; the excess grease
around the bearing was sopped up
with a piece of cleansing tissue. That
did it, and I had learned another one:
servicing consists of other things than
electronics. You must have a good eye
for physical symptoms of trouble.

Case 15—Dark picture tube, sound
OK: This one turned out to be a little
gem, and is a beautiful example of the
service technician creating his own
grief.

The usual tube substitutions didn’t
do a thing, so the chassis was pulled,
and the horizontal oscillator tube volt-
ages checked. The peak-to-peak scale
on the v.t.vm. showed drive to the
grid of the horizontal output tube. A
voltage measurement across the grid
resistor indicated that the tube was
being driven OK. Bias on the cathode
resistor was low, screen voltage was
high. A check on the low end of the
output transformer showed that boost
voltage was normal.

These symptoms should have start-
ed me down the straight and narrow.
But for some reason they didn’t, and I
laboriously checked out every part in
the high voltage and horizontal sweep
circuits. Everything was fine. I'd bet-
ter sleep on this one.

Next day I tackled it again. Mean-
while, T had talked the job over with
a friend who insisted that it must be a
horizontal output tube. More to give
me something to talk to him about
than anything else, I stuck in another
one. The set took off immediately.

I couldn’t understand it, I had tried
a tube before, and had checked all of
the tubes in my tube kit by actual
substitution in working sets. I looked
the 6BQ6GT from the set (the one I
had put in it) over for luck. The
plate cap came off in my hand. Some-
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There’s GOOD PAY in
' this uncrowded field!

Learn to service prac-
tically any motor in
common use—from the

" .!I"\.\_r“"
smallest to the largest H\_/

it pays to train for something

diftrrent!

Every day, more and more elece
tiic motors and control <3stems
are being used in industry and
homwe  appliances.  The  average
home has at least 11 motors. In-
distrial plants use motors by the
hundreds.  The expert who can
keep them working propeily is a
saluable, well pald man in this
Electrieal Age!

This big 5H6n-page ELECTRIC
MOTOR REPANL book with over
s how-to -it pletures tem
sou tast, easy and right! Esvery
derall is clenll; covered-—trom in
stalling, seivicing. repalring 1o
complete  rewindinz, Thousamls

ELECTRIC of copivs are already used in
MOTOR REPAIR schools, ~Iulms .nml'fnr Imntn ~|uul\1
hy men who want 1o get aheac

Qri"‘.-"q‘c:::';:le:: in thic fast-growing, well-paid
low- co-t book form. odern profession, And 1's an
560-pa .o ddeal sulde ¥ you only want to
over i) siclal iL° fix motors at liome for yoursell

i
Preetonty se.00  and friends,

SHOWS YOU HOW . ..
EVERY STEP OF THE WAY

You not only reald what to do, you actually
see HOW to do it. Unique Duo-Spiral Binding
divides ELECTRIC MOTOR REPAIR book into
two big sections so that you see bot) the text and
related pictures together. An instructor at your
side could hardly make learning any easier!

Covers the entire motor field including AC
and DC motors and generators PLUS mechanical,
electrical and electronic motor control systems.
Right down the line it explains things in a way
you can casily understand.

Send no money. DPractice from Electric Motor
Repair for 10 days and see for voursclf before
you decide whether or not to buy it!

PRACTICE FROM
IT FOR 10 DAYS

FREE!

Dept. RN-14, Rinehart Books, Inc.,
Technical Division, 232 Madison Ave.,
New York 16, N. Y.

Send me the H60-page ELECTRIC
MOTOR REPAIR home-training book for 10-
day FREE TRIAL. I will then either return
book to you postpald or send you $5.00 if |
decide to keep it.

City. Zone. State. .........................

QUTSIDE U. 5. A.—Price $6.50, cash only—same
10 day return privilege with moeney refunded.

------J

------1
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TravElectric ===

oc 10 ac WAVAVAVAY: ﬁ

CURRENT CONVERTERS _ =
for Land...S5ea...Air #

JUST PLUG INTO CIGAR LIGHTER ON DASH

Change 6 or 12 Volt D. C.
to 110 Volt A. C. - 60 cycle

Operates Test Equipment,
All Electric Shavers

1%

List

SIZE: 27x2"x3%K"*

TravElectric MIDGET
Mode! 6-11160, 60 Cycles, 10-15 Watls
P00 OO000OOCOSIOSSEOSIEBSLISEOONOSSDS

OPERATES
@ Test Equipment
® Turntables
o Lights
o Short, long
Wave Radios
® Portable
Phonogrophs
® Electric
Shavers, etc.

SIZE: 212 "'x2Va''x 4V

Travlectric SENIOR 1595
Model 6-11480, 40 Cycle, 35-40 Wotis List

OPERATES
® Curling lrons
# Rodios
o Turntobles
* Smoll Dictating
Machines
® TestEquipment,
o Electric Shaver
e Portable
Phonographs

52495

List

SIZE: 4"x5"x6"

Travlectric MASTER
Model 6-51160, 60 Cycte, 40-50 Wolls-
0005060000000 0000000000CO0C0CFC

OPERATES

® Wire
Recorders

# g-plifiers

& Soldering Iron

® Rodios

# Dictating
Maochines

@ Turntables

® Emoll Electric
Cerill

@ Electric Shaver

$3795

List

SIZE: 4"'x5"'x6"

TravElectric SUPER

Model 6-71160, 60 Cycle, 60.75 Watts

FULLY GUARANTEED
Ses your Jobher ar Dealer

Terallﬂ COMPANY

ST. PAUL 14, MINNESOTA

tn Canoda Write: Atlas Radio Corp,, Lid.
560 King St. West, Toronto 28, Ont.

Export Sales Division: Scheel International, Inc,
4237 N. Lincoln Ave., Chicago 18, Ill. U.S.A.

Cable Address—Harsheel
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how it had burned loose inside of the
| cap, opening up the plate circuit, a
|fact which the symptoms should have
led me to find in jig time.

Cuase 16—Durk picture tube, sound
OK: A new 6SN7GT horizontal oscil-
| lator tube put the show on the road.
At long last I was beginning to en-
counter the same trouble twice in a
row!
| At that point I stopped keeping my
| service diary. Partly because 1 am
shiftless by nature and partly because
(I was beginning to feel quite chesty
labout the whole thing.
| Needless to say, I've since had my
| come-uppance many times. Apparently
it takes years before you can call 'em
| right every time—if you ever can,
| In fact, at least once a week I'm
| not at all positive that the first 16 sets
are the hardest!

| Transistor Metronome

I (Continued from page 51)

|

curately calibrated. The “Transistor
Metronome” is adjusted until it is in
step with known settings of the other
instrument, and the settings of R. so
marked.

Finally, for higher repetition rates,
lthe output of the “Transistor Metro-
nome” and that of an audio signal
| generator may be connected to an os-
cilloscope and the calibration points
| obtained by means of Lissajous fig-
| ures. The figures obtained will be dis-
torted, since a pulse is obtained from
the metronome, but the operator
should have little or no difficulty in
| distinguishing 1:1 ratios.

Applications

Although the “"obvious'" use of the
“Transistor Metronome” is in music,
there are numerous other applications,
depending on the individual needs and
requirements of the operator, and
upon his ingenuity in adapting the in-
strument to his use.
|  One application, for example, is in
the photographic darkroom, where the
| metronome may be used to audibly
“tick” off seconds for timing printers,
enlargers, and chemical processes. In
this application, a “switch” type unit
adjusted to deliver either 1-second or
5-second “‘ticks” would be valuable.
|  Still another application is in timing
mechanical processes or work move-
ments where the eye cannot be trans-
| ferred to a stop watch or, similarly, in
timing chemical or biological proc-
| esses. Since the unit is battery operat-
ed, it is especially valuable in these
applications, and can be easily carried

| to the job—even outdoors.
| Battery operation of transistors also

offers the advantage of virtually zero
“warm-up” time. Simply turn the unit
“on,” and it starts working.

Another application is in marking

|time for physical exercises. Here

again, the ease of obtaining extremely
slow beats (one for every several sec-
onds) gives advantages over other

units. 30
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Nationally
Famous

20" Console

17" Table
Check these Jux-
95 ury features: 513995
ptltra dS!nsitiy-
ity. dynamic  py, 109, Fed.
. 10% range control e
P'Exlcgf'TZ:d' gH Fsdantabil’- Excise)ie
ity, Duo power i
20" Table su{;ply' Acous- 21" Console
ticlear Sound
$I 995 system . . . all $ 4 95
in a beautiful
Mahogany fin-
Pl 10% Fed.  ish cabinet. P, 10% Fed.
Excise Tax Excise Tax

Better Prices on quantity lots

ALSO AVAILABLE TV CHASSIS

All sets have full l-yr. factory picture tube war-
ranty. and standard 90-day RTMA parts warranty.
Mail and Phone Orders Filled. $25 deposit, balance
C.0.D.. Shinping Charges Additional.

STEPHEN SALES CORP.

45Croxby 5t..N.Y.12.N. Y. Phone: W04-8233

Dealer Inquiries Invited

4$$555555555555555
WE PAY CASH :

for oil types of
MILITARY ELECTRONIC 5§
EQUIPMENT

Top Dollar for:
+ BC-348 RCVRS (Bo- eRADAR EQUIP
nus on Q@ & R MENT (Specify full
late infol)
e DIRECTION FIND-
ING EQUIP. (Spec-
ify full name plate

(8onus on Yo
EST EQUIPMENT

T
{Specity full name
Model) plate .ynlo) Z

Plus an¥thin® you have hot listed herve. Ser
complete deseription of your ecullipment o

V & H RADIO & ELECTRONICS

2033 W. Venice Blvd., Los An?elu 6, Calif
Phone: REPublic 3-1127

e ART.13 & any ac-
cossories

» BC-788
C Model

e I-152 (Bonus on €

SRR R R R E

e v iy e 3 e e e e ok I e 2 g vk e I e e ok

*
X THEREMIN Coils & Kits x
+*

Pretested coil assemblies: Pitch Control Coil:

"ot

§2.93, Volume Control Coil $2.45. Fixed Uscilla- g
*tor Cuil $2.50, R.F, Transformer (T1) $1.50, or

all 4 for ONLY $8.95. (Plus 1 1b. postage. \\'e*
refund overpayments.)

A2

oo

Kit containing all parts for consiruction of the 4
4 Theremin described in this magazine: Chassis 4

comes completely punched. Complete step-by: &

step wiring instructions and large, easy-to-read
H dingrams are included. Shipping wt. 16 Ibs. OUR
& PRICE $59.95 plus postafe.
Jr

W Completely assembled and tested Theremin housed

in # beauliful hand nolished mahogany cubinei.
%16 |bs. OUR PRICE $87.95. ONE YEAR UN-
1CONDITIONAL GUARANTEE.

* - b
1“- Al MOOG co-rfﬁs??mf:fr?:"& BVI:)dRK*
Jr v ok e ke e e ek e ek ek sk e e ok ek ok ok

e T

URGENT! URGENT!

ELECTRONIC TUBES

We Pay Spof Cash for:

Radio, TV—all types—small and large
quantities. State types, condition o
merchandise, quantities and prices.

TELEVISION MATERIALS CORP.
120 Liberty St., New York 6, N. Y.,
CO 7-4307

RADIO & TELEVISION NEWS
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1954 Motorola TV Sets
(Continued from page 49)
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lector switch is connected in the grid
input of Vy;, the 6CS6 sync separator
and noise gate. In the local position,
the switch has no effect on sync sepa-
rator action. In the suburban position,
R, is switched into the circuit in
series with the control grid of V,,. The
grid leak current, which supplies the
self-bias for the sync separator action,
must now flow through R... This causes
a small voltage drop across R, result-
ing in the top or most positive part of
the sync signal being limited. Since in
weak-signal areas this top position is
primarily thermal noise, it is desirable
that this limiting should take place.

In the fringe position, an additional
resistor, R;;, is switched in series with
R:: to still further limit thermal noise
and short impulse noises.

U.H.F. Tuner TT-37

Tuner TT-37 is a continuously-tuned
single superheterodyne, u.h.f. type
tuner designed to convert the u.h.f.
television channels in the 470 to 890-
mc. range to an intermediate fre-
quency band of 40 to 46 mc. This tuner
is designed for installation in Motorola
v.h.f. TV receivers using the TS-402,
TS8-502, and TS-602 series chassis.
This unit may be installed in the field
{through use of a suitable kit), or
may be factory installed (“Y" series
TV chassis).

This tuner is driven by means of a
bead chain operated by a sprocket on
the vear of the v.hf. tuner fine-tuning
shaft (see Fig. 4). A sprocket on the
front end of the u.h.f. tuner, in turn.
operates the u.h.f. dial through an-
other bead chain. The u.h.f. dial scale
is located behind the v.h.f. channel se-
lector knob, and is visible through a
window only when the v.h.f. channel
selector dial is set to the u.h.f. posi-
tion. In this position, the v.h.f. tuner
is converted to a 2-stage 40 mc. i.f.
amplifier, which amplifies the output
of the TT-37 u.h.f. tuner.

The antenna (300 ohm) is coupled
to the input tuning element of the
double-tuned transformer by means of
a rectangular coil (L, Fig. 6), center-
tapped and balanced to ground. The
tuning elements consist of two shorted
gquarter-wavelength transmission lines
modified by end capacity loading such
that the frequency uversus length of
the inner conductor provides a
straight-line relationship. The end ca-
pacity loading is so constructed that a
total of three adjustments are avail-
able for antenna tracking. The two
tuning elements are coupled together
by means of a small printed circuit
coupling loop (L:). This coupling loop
is made up of two elements or sec-
tions. The large section provides the
forward coupling, and the small sec-
tion is so connected to the large that
it provides a bucking action that is
somewhat frequency selective because
of physical location. The coupling loop
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Scope you can:
@ Visually align TV, FM and AM sets

@& Visually signal trace and trouble.shoot every stage

of any electronic device
@ Visually analyze complex waveforms
All without disturbing circuits

\l

Le CAFR

gRECT PROBE KT
special bnired

Compare these
specifications with scopes selling at many times
the EICO economy price!

& Push-pull Vert, & Hor. amplifiers

o Full-screen V & H centering controls
® Intensity (Z-axis) mod.

® 6.3 voit AC, 60 cps test signal output

CREDIT
TO YOUR
HIGH
FIDELITY
SYSTEM

Model 3/532
Intermixes 10 and
12 inch records.

List Price . $65.00
Model 3/531
Non-intermix.
List Price

Model 3/534
Single record player.

List Price _. $33.60

$54.50

WOOD BASE
Mahogany Finish.
Specify Changer or
Player.

List Price.___ $9.50
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425K 5 Push-Pull Scope KIT $44.95. Wired $79.95.

Write for complete details 1o

ROCKBAR CORPORATION e 215 East 37th Sireet, New York 16, N. Y.

> 5 5 brings you

A LABORATORY SCOPE AT
A PRICE YOU CAN AFFORD!

Now you can enjoy all the tremendous advantages of trouble-
shooting with the greater speed, precision and visual mean-
Ing which only an oscilloscope gives you. With the EICO 5

e Direct connections to deflection plates

® V & H Freq. Resp: 5 cps — 500 kc;
usable to 2.5 mec.

® V Sens: .05 to .1 volts rms/inch

® V & H input imp: 1 megohm

& Multivibrator Sweep Generator Ramge:
15 e¢ps — 75 ke

® Tubes: 2-5Y3, 2-6J5, 3-6SN7, 1.5” CRT.

See this amazing Scope value at your jobber today. Write
NOW for FREE Catalog SR-1 describing the complete EiCQ
line. Yurn to our full-page ad on page 33 of this magazine.
ELECTRONIC INSTRUMENT CO., INC.

84 Withers Street, Brooklyn 11, N. Y.

o 7,10, 0 12 %//y lelemalsy:
3-SPEED RECORD CHANGERS
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FOR BEST TV

RECEPTION IN
ANY AREA...

use these
practical aids

Mandl’s
Television Servicing

This famous service guide shows you, in the
clearest, most practical way, how 10 locate
and correct flaws in TV receivers and how
to improve reception in fringe areas or dnﬂi-
cult locations, You'll see how each unit in
the receiver works, how it is set up by the
different manufacturers, what flaws may oc-
cur in it, how these show up on the TV
screen, and how to correct them. A master
trouble index makes it easy 1o spot the cause
of trouble and turn directly to the instruc-
tions for correcting it. The latest improve.
ments, the hard-to.find troubles, and every
other detail that can help you get the most
out of a TV set at any location are included.

Fischer’s

Cg Mathemutus

‘T'his book makes it EASY to use the formulas
and work the calculations essential for the
best results in radio and TV servicing or <on-
struction. Conveniently arranged under top-
ics such as focus and centering, antenna
power, and 400 others, are the formulas to
use, the numerical values to substitute and
step-by-step solutions to all common prob-
lems mvolvmg math. A quick, accurate cal-
culation is the shortest and best roure to0 the
results you waat in TV, This book shows you
how to make such calculations.

Noll’s
TV for
Radiomen

One of the most widely used of all books on
TV theory and construction, this book tells
you in si fle. non-mathematical terms the
function of every TV element. and gives
practical instruction on _installation, align-
ment, and adjustment. Here is THE BASIC
knowledge you need for any work on TV.

SEE THEM ON APPROVAL

e el |

The Mactmillen Cempony, &0 Fifth Ave., N, Y. N

Please send me the books checked below. I

will either remit the full price plus small

delivery charge, or return the books in ten

days. (SAVE: Send check or money order
and we pay delivery charge.)

[ Mondt's TV Servicing, $5.50
[ Rodio & TV Mathematics $6.75
] TV for Rodiomen $8.00

T

Signed.

Address

Thl- oﬂcr goed only wlthin continental limits of U, S A.

——--ﬂ“ﬂ———---J
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malintains the coupling between the |

two tuning elements at approximately
critical coupling throughout the tun-
ing range.

The mixer crystal (CR.) in this unit
is of the plug-in type. The crystal is
coupled to the double-tuned trans-
former by means of a tap on the cen-
ter conductor of the output tuning
element. The other end of the crystal
returns to ground through a 56-ohm
resistor (R:)
through-type condenser (Cs), con-
nected in series. A 93-ohm if. output
cable is connected across the 10-ppfd.
feedthrough condenser C:. through a
470-ppfd. coupling condenser (C.).

A positive bias is obtained by means
of a voltage divider, consisting of a
56,000-ohm resistor (Rs) and a 220-
ohm resistor (R.) to ground, and is
d.c. coupled to the crystal through a
1-microhenry r.f. choke (L.) connected
from the 220-ohm resistor to the 10-
pufd. feedthrough condenser, This pro-
vides the crystal with a d.c. return
path and a positive bias of approxi-
mately 0.25 volt.

The local oscillator for this tuner is
a modified Colpitts type using a 6AF4
tube (V\). Straight-line frequency-
versus-travel tuning of the oscillator
is obtained by a series LC type of
printed circuit (Ls) on a glass cylin-
der. All moving elements of the circuit
are capacity-coupled to stationary ele-
ments to avoid wiping contacts. The
variable condenser portion of the tun-
ing element is connected in the grid
circuit and incorporates a small disc
type 27 upfd. NTC series condenser
(C.) for drift compensation. The vari-
able inductance portion of the tuning
element is connected in the plate cir-
cuit of the tube, and is so arranged as
to provide its own d.c. path from plate
to “B+" for “B4" feed. The moving
element of the oscillator circuit con-
sists of a core whose function is to
provide a variable condenser and a
variable tap on the inductance portion
of the circuit and, at the same time,
provide an electrical connection be-
tween the variable condenser and the
variable inductance. There is only one
adjustment of this core.

In order to maintain a feedback
path as nearly as possible determined
by the internal capacities of the oscil-
lator tube itself, the cathode and
heater of the tube are maintained off
ground to r.f. potential by means of
small r.f. chokes (Ls, Ls and L:),
whose resonances are held at a fre-
quency somewhat below the u.h.f.
band.

The oscillator is coupled to the crys-
tal mixer circuit by means of a small
piece of braided shielded wire serving
as a high-loss type of transmission
line. The length of line is approxi-

and a 10 ppfd. feed- |

mately a quarter-wavelength at the |

high end of the band. One end of the
line is capacity-coupled to the low
impedance end of the oscillator-tuned
circuit by means of a small unshield-
ed but insulated section of the inner
conductor. Moving this wire, with re-

spect to the oscillator coil, provides |
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RCA MI-2475 SOUND
POWERED PHONES

NEW EXPORT PACKED
Shipoing welght 5 lhs.

complete with 22° rubber covered
cable press to talk switch are light
weight, the mic is on a swivel boom
that can be moved to any pos-tlon
in front of face. Cost $82 e

Price s] 395 E

S

0-150V, C
ACMETER girve - suzg
STl bt B i
E $3

:gl:l‘a.l:'s;r\(' curve DL L,

ubes RCA fully Fusranteed.’ . . each
sgorE TuBES SCEL 3455 APy
TV _PICTURE Tulks 4 $16.00 .
16KP4 18TI4 Ravtheon (St ag Lo+ 4

~18 solid my W.E.

3
10RP4
& Shetdon brand

8C. sectlon 4 cha llzm] o

. o nnel new s .
L&S Navy wnernroof speakers brand new ear:':\c B
:l':-:rsn REMOTE TEL. new W/canvas case
TEST SET 1-236 for AC 1DC and Ohms with prnd;
WIN.26C DF RECEIVER 150 to 1500 KC wlith 12
tubes dyn and tuning motor in Ilke new condl-

tion speC. .. .. ... .. L. 23.50
CUIRENT RELAY Wen. 2 to 1 amp DC ty¥pe M

with zlass cover ReR. 828.00 brand new a spec. 4.95
SPRAGUE 2X2 MFD 800 VDIC oll nlled rnund ea .7
SPRAGUE D3430 2MFD Tho \D(' oll

filled
€D PC1399 2MFD A0 VAC 1250 vIn [ 1.2
€D TS8010 T MFD 600 VIIC oll fill |C .u. .ﬂlled ,1:
D TYPE RG MICA .01 3500 VDC...,.. ., .... 1.78
AEROVOX & CD Dykanol A 1 MFD 5000 VDC
BPeclal Lo e e e e i e 2.93
XTALS 700 KC standards CR.2B/U speclal, 1.00
Include postage with order. Min. order $3.00
iIQ New Address: BARTO, Pa.
McCONNELL Phone: BALLY 35-3621
THE

vew TV DYNATRACER

® TRACES TV SIGNALS
AND VOLTAGES

s LOCATES DEFECTIVE
COMPONENTS

s REQUIRES NO
ADDITIONAL EQUIPMENT

This sensatlonally new piece of test
equipment is m(\al mr tmuhu_--nhms(.
ing televislon sets he

the sho The “IH \-\TI(A(‘I* ll" wlll
out-perform moi slve testers
and should pay for nsell on the very
first repnir.

A Must for Every TV Technician
SPECIFICATIONS: The ‘‘DYNA-
TRACER* |s a self-powered qunlity
test instrument designed to  trace
TV signals through any Video, Soumd,
FC. Heorizontal or Vertical

hnlalo trouble

to A stage or compone

E: The *'DY Vr\TRACl‘Il" wlil  nalso

ADDED FEATUR i
trace voltages lml 500 V. AC/DC) and instantly lo-

cate open. shoried, intermittent or leaky (up to 20

MEGOHMS) cnmlenurl. resistors, colls. XFormers. ete.
Instruction and ng Book €
10 DAY MONEV—DACK GUARANTEE

Cut out_advertisemen . . attach name and address

with 85.00 bl ehnck or Toney order and mall to

ELECTRONICS CO.

8509-21s¢ Ave.. Dept. 209, Brooklyn 14, N. Y.

BUII.D"““ETVSef

YES, actvally build o valuvable TV Set
right at home. At the same time leorn
oll about installing, repairing, servic.
ing—and get ready for o Big.Pay Job
in America's fostesl-growing, mosl ex-
citing industry. The €I TV Train-of.
Home Plon it preparing hundreds for
bigger pay TODAY—_ond o brighlec Future "OMOIIOW. No
experience needed. We supply easy.t

mode clear with hundreds of ¢hcrls, d Photos—plvs
YWENTY KITS of Parts, Professiont Equibment ond Tools. Get
o TV Set ta ENJOY, Get set 1o ENIOY a TV Future, Make
money in ipars fime while toking Courie. THOUSANDS SUC.
CEEDING] 5o con You, Send today For big FREE Book, “'You
Can Succeed in Television.'*

COMMERCIAL TRADES INSTITUTE
Dept. T19-1, 1400 Greenleaf Ave., Chicage 26, 1N,

W

SAY YOU SAW IT
IN
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some degree of variation in the cou-
pling to oscillator signal. The shield
of the line is grounded at several
points along its length. The injection
current in this tuner varies from ap-
proximately 0.7 ma. to 2 ma.

MONEY MAKERS!

FOR MOBILE-RADIO SERVICE ENGINEERS!

Provide for future expansion in this profitable
field, with Lampkin frequency- and modula-
tion-measuring equipment.

Servicing Procedure

The horizontal oscillator and its ef-
ficient operation on the correct fre-
quency of 15,750 cps have always pre- l
sented a problem to the service tech-
nician. It has caused necdless time to
be spent in checking the various cir-
cuit constants that determine the fre- |
quency operation of the circuit. The
phase detector, which compensates for
voltage changes, noise, and constant
drifts that tend to throw the horizon-
tal oscillator off frequency, has also '
been the center of many time-consum-
ing operations. These include measur-
ing the peak-to-peak voltage of the
incoming sync signal and the ampli-

the saw-tooth voltage to
find out if either is the cause of
faulty operation. Much time is spent ’

For Any Number of Frequencies,
AM or FM. The Type 105-B MFM.

The Type 105-B Micrometer Frequency
Meter, or MFM, measures center-frequency on
any number of nearby transmitters, AM or FM,
0.1 MC. to 175 MC. Performs as signal generator
| for mobile receivers, 20 MC. up. Meets FCC re-
quirements for mobile services, with accuracy
guaranteed better than 0.0025%. Can be checked
against WWV. Price $220.00 net.

The Type 205 FM Modulation Meter
for Multiple Mobile Frequencies.

Instantly tunable anywhere, 25 MC. to 200
MC,, the Type 205 measures maximum FM
deviation due to modulation, as required
by the FCC. Indicates 0-25 KC. deviation.
Simple to use, easy to carry. No charts or

tude of

with a v.tvm. and scope trying to
find out what condition does exist.
The following simple operation on the
bench can cover the circuit constants
of the horizontal oscillator and the
phase detector performance at the
same time.

With the recciver in operation, place
a jumper from the junction of the two
phase detector load resistors (R. and
Ru:} to the chassis. This prevents any
correcting voltage from being fed to
the oscillator circuit. Next, place a .1

tector back in operation. The picture
should remain locked in; if not, change
the 6SN7 phase detector tube. If the
new tube does not correct the trouble,

January, 1954

tables.

LAMPKIN LABORATORIES INC.

DIVISION
BRADENTON, FLORIDA

Price $240.00 net.

Send name and address for literature

' O $end FREE copy of your new TV Kit Cataleg.
¥ Name
| Address
] City _State
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.25 pfd. condenser across the jack | l POLYSTYRENE
J, provided in the rear of the chassis. ROD— 12" or 48" lengths.
This kills the sine wave in the tank | Dis. 127 4" Dia. 20 ag"
circuit. All that is left is the tube, 3%2: sgz 5524 3/4"'" slgg szgg
resistor R, feedback condenser C, \ 174" 6 4 8" 200 B.Go
and the common cathode resistor R... D, Gesiin, 54/'3 ;? 3: :;;g ggg Iggg

. cationa . - - 0 B
The horlzpntal hold control  should Director [ 78" 30 130 I727 330 1320
lock the picture in sync¢ momentarily. | é/% gg ;;g "3’;'. 233 ;g 28
Locking should occur near the center .
of the conirol range. However, noise ] ! ASSEMBLE A SHEEkT-masI\mg paper both sides.
or line change will soon cause the pic- TRANSV'S'ON T":;I';f“ |2'S"_:e|z" f";;o
ture to slip. Then remove the con- 3 12" x 12" 278
denser from the jack and horizontal | I v KI I 3;]2_, :;::g g;}g
sync should return. If not, the re- _ 0 12" % 13" A
ceiver needs phasing, which, at this Pay as You W|re $ s 12«88 430
stage, consists of merely adjusting the 178" 12 ¥ 34 X
H PP Ty J WILL HELP YOU to start learning " . "

slug of L. in the tank circuit. ) B s Practical (iay by 3{/1:_, :g :;2 ggg

If the hold control fails to stop the assembling a TRANSVISION TV KIT : 1732 20" % 30" Fos
picture momentarily, one of the re- JRRERSYAS TACES JEGHIO VNS A ogyon Down Payment 116" 24" ¢ 24 450

L 0 get PACKAGE +1 (standard first 3732 24" x 24" 0.25
maining constants are off or the pke. for all of our kits). This pack- 178" 34" % 34" Vi
6SN7 is a poor oscillator. The tube oA S LR e s e 24 x 207 4.0
can be checked by measuring the volt- complete Instructions, Drawings, 515 %0 “20.. 450

2 d ) . Photos, Service Booklet, and a /6,, ek ]

age on pin 1 with a v.t.v.m. The cor- year's tubscription to my “TV and /8 ggng 125.32
rect reading is 9 volis negative. If the Eiectronics Notes”. When ready, 3/8 RN 3.

] | you order the next stage (pkg-=2), IIZN 20" x 20" 21.50
measured vo]tagg is more than ten ete. Low prices make your complete kit a terrific buy! 5'55" %8" x %3,_ ;:gg
per-cent below this, change tubes. R pyms 3/4.. e :20,, 2180
(5600 ohms) is critical in value and ‘ ‘iégﬁﬁrémrcy"si:w!ml:ﬁ'ﬁ 20" x 20” 55.50
should be measured. Only rarely will daplable to UNF. ldeal for  qon "

C 2 I f 1t < b o ‘ :I’IIEN(?E A%[AS eerol’remus Technical TUBING 12" or 48 ]EIIgthS
» O R.: be at fault. Knowledge required. Wrile now! 0.D. 1.D. 12" Igth. 48" Igth.
After finding and replacing the faul- TRANSYISION, INC., Dept. RN1 1747 178" § 07 $ .28

ty component, the picture should again NEW ROCHELLE, N. Y, 5;!;‘;,, g :‘3’ gg

be stopped momentarily with the hold D:-MAIEI.d ™IS ::guron TODAY = = = ;:g ? g g ;g

. . . L NeSEin, cationa, irector - J2 B .

control. While the picture is stopped, 'r:rnusvmou, INC.. NEW ROCHELLE, N, ¥, Dept. RN1 374" 5/8" 2% 116

remove the jumper from the junction O V' enclosing $— deposit. Send standard kit 1 /28 1 o e

of Re and Rw, putting the phase de- PACKAGE *1, with all Imtruction Material. Balance €.0.0, ¢ | s 13/4" 1’50 £.00

All prices F.O.B. our warehouse New York

C0.

New York City 7
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Address!
Catalogue!
Merchandise!

Low, LOW Prices!

Since moving 10 new location COLUMBIA ELECTRON.

1CS surges over the top with an avalanche of goar—

i:\(l l((.-‘ld-’lhnn wholesale Prlceul Send for FREE CAT-
FUE!

SCRe518 UHF ELF(.TEO"“C ABGOLUTE ALTIMETER.
Terrific for conversion to nd citl:en 8 bands,
Consists of (ransmitter, rncelver, indicator. power
supply. control boXes. eallles with plugs, mounts,
etc. Complete and BRAND NEW, -
Never before priced so low, ONI.V cess '9.93
DUMONT 3” OSCILLOGRAPH. Model IGAE \V]ih
sweep circuit. Goed cond................. 9.50

RADAR CONTROL BOX

fnrl\]sisu of one 0-25 ma. 2145 in. round rgeter.

S m raft of m|a:ellaneoul parts.
A Movlng Sales Specl.l
at only ...

RESISTOR ASSORTMENT. 100 for onlv....... S8¢c
AG' Tons of good. useable gear made up of
mls-n and a, lefl-overs from our moving opern-
tion. 20 POUNDS ONLY.ooa vt onoinssn $1.50
$e13 '“Tail End Charley'’ TRANSCEIVER
420 MC UHF. 5 stages of 30 MC, IF amplifier. Cnm-
plete but less tubes & dynamotor. Good cond.$4.95
MINIATURE 6 V. WET CFLL BATTERY. With 6 V.
rev. DC motor. F.B, for R/C lwat. 314x2t4x134",
Battery less motor...$1.49 With motor...$2 oo

SLASH PRICE TUBE BUYS!

SBP4...52.95 8LEG . . .s .49 eAxs . .S .80
S8P1... 349 GACYT. 82 .. GHE

HEAD AND CHEST SETS: Mnny mile coverage,
welght, Each .$3.80 PER PAIR ONLY.

T-17 MIKE. Llke new, Each..... PN <3

ARR-1 RECEIVER: For converslon to 220 MC. With
sehematic. See Jan/49 Radic News for converslon.
Go0d conAitlon, ONLY .. .oe.wceessnconns $3.99

SUPREME MODEL 600
Iluminated TUBE & SET TESTER

Tests all latest tubes. Seven in. multictester

nicruamps, 01,000 ma., and 0-10 amps. Ohso-
meter 3 ranges: 0-20 megohms. Output meter
ardl battery tester which tests radio lmnerle'
under load. ComMmes with test lcads and gray
melai Hammertoid case. Size: 11x15x834 in.
Factory fuarantee includes ) &car of free tuhe
seiting  service. BllA\ hl-. J
:;0 :‘Iql‘l‘So kw‘;‘;’l i h fast,

or iile t ey ast, our

price—the countr¥’s lowest, only. 559 50

”E 104 VIBRATOR SUPPLY. Part of BC-054. Trans.
[ 12 input. Qutput, poullho 4. 14

lml 84 \DC nelullve 1.4, 6, 12, VDC. New
with 8pare Parts. .. ..coeeeesersvamane .0.59.95

COLUMEIA'S NEW YEAR GIFT TO YOU!

SCR-183 12 V. RECEIVER & TRANSMITTER! Covers
aircraft. marine and ham bands! Complete with

coils, contral hoxes, tunine] head. flex cable, rack and
shock mount! Plus Dynamotor! Individual

LN roxX. 25w. output, EXCEL.
. 1 Plus schematic. Never before
xold at this sensationatly
low price . ..., ... .. 0000 cesaiiei i ]

ARC-5 OR 274-N TRANSMITTERS
All pre-tested & gulrnnteed
Brand new e
With tubes
Witn

Wit
7- 2.5/,\1((‘-, \lll-‘ TIM\RMITTFR or
€ AP with tubes 100-156 MC. Crys-
tal control .

ARC-5 OR 274.N RECEIVERS

Equupped with Tumnn Knobs
3 T e

. WIith tubes | ...
- With tubes.

ow &= :
@11 miex. " Loss
BC-458 274- \J \mdulnl.or l.eu dvna-
. Excel. em ERCL
COMMAND lECElVER DYNAMO-
12.98

Plug All Accessories Needed for Above.
Conversion dope availablé on reqQuest.

Write Today—and ask for FREE CATALOGUE!

All orders F.O.B. Los Angeles. 259 deposit required.

All items subject to Prior sale. Note New Address.
Dealer Inquiries Invited.

COLUMBIA ELECTRONIC SALES
22%1-53 W. Washington Blvd,, Los Angeles 18, Calif.
Come in and visit our néw, larger centrally located

warehousc-store!

RAD |7 EEERNT HONTHS

Radio engineering is a big fleld. There's room for you
in it—if you're good. (‘et first-class rraining at Indiana
Tech. Intensive, specialized course, including strong
basis In mathematics and electrical engineering, ad-
sanced radio theory and design. television. elecironies.

Modern lahoratories. Low rate. Also B.S.

DEGRE
IN 27 MONTHS in Aeronantical, Chemical. Civil, Elec-
trical and Mechanical Engineering. G.1. Government
approved. Enter March, June. Scptember, December,
You «¢an earn part of Your expensed right here in Fort

Wasne while you are studying.

INDIANA TECHNICAL COLLEGE

9114 E. Washington Blvd.. Fort Wayne 2, Indiana

I'lease send me free information on 1.S. Engineering

Degree In 27 months as checked.

Radio.Telavision [ Aeronautical
Civil O Mechanical O Electrical
Name ..
Address ...

check the sync pulses and the return-
ing saw-tooth for proper amplitude.
One of these is causing the wrong
correction voltage to appear at the
junction of Rw and Ruw.

Anything from incorrect clipping by
the clipper to a fault in the a.g.c. cir-
cuit can be discovered by this process
of checking the two incoming signals
to the phase detector. The phase de-
tector can be quickly checked by using
a v.t.v.m. between the junction of Ru
and R« and chassis, and watching the
voltage reading as the horizontal
hold control is rotated. The voltage
should vary from 2-volts negative to
2-volts positive if the sync pulses and
saw-tooth are correct.

Before proceeding to the alignment
of this receiver according to the in-
structions given in Table 1, do the
following:

1. Remove the horizontal output
tube, V.

2. Place a 2500-ohm, 25-watt resis-
tor from “B+4+" to chassis.

3. Apply a negative 3-volt bias from
an external battery to the if. a.g.c.
line.

4. Turn the area selector switch to
the local position.

5. Set the channel selector switch
to channel 13.

6. Detune the oscillator by placing
a 470 ppfd. condenser across the fine
tuning condenser, C» (Fig. 5). {0

|
TV Stations on the Air
(Continued f1 om page 57)
CITY. STATE CALL CHANNEI.
Cleveland WNBK 4
Cleveland WXEL 9
Columbus WBNS-TV 10
Columbus WLWC 4
Columbus WTVN 6
Dayton WHIOC.TV 7
Dayton WIFE 22
Dayton WLWD 2
Lima WLOK-TV 73
Steubenville WSTV 9
Toledo WSPD-TV 13
Youngstown WFM]-TV 73
Youngstown WKBN-TV 27
Zanesville WHIZ-TV 50
OKLAHOMA
Lawton KSWO-TV
Oklahoma City KLPR-TV 19
Oklahoma City KTVQ 25
Oklahoma City WKY-TV 4
Tulsa KCEB 23
Tulsa KOTV 6
OREGON
Medford KBES-TV 5
Portland KOIN-TV 6
Portland KPTV 27
PENNSYLVANIA
Altoona WFBG-TV 10
Bethlehem WLEV-TV 51
Chambersburg WCHA-TV 46
Easton WGLV-TV 57
Erie WICU 12
Harrisburg WHP-TV 55
Harnsburg WTPA-TV 71
Johnstown WARD-TV 56
Johnstown WIJAC-TV 6
Lancaster WGAL-TV 8
Lebanon WLBR-TV 15
New Castle WKST-TV 45
Philadelphia WCAU-TV 10
Philadelphia WFIL-TV 6
Philadelphia WPTZ 3
Pitisburgh WDTV 2
Pittsburgh WENS 16
Pittsburgh WKIF-TV 53
Pittsburgh WQED 13
Reading WEEU-TV 33
Reading WHUM-TV 61
Scranten WGBI-TV 22
Scranten WTVU 73
Wilkes-Barre ‘WBRE-TV 28
Wilkes-Barre WILK-TV 34
York WNOW-TV 49
York WSBA-TV 43
RHODE ISLAND
Providence WIJAR-TV 10
Providence WPRO-TV 12
SOUTH CAROLINA
Charleston WCSC-TV 5
Columbia WCOS-TV 25
Columbia WIS-TV 10
Columbia WNOK-TV 67
Greenville WGVL-TV 23
SOUTH DAKOTA
Sioux Falls KELO-TV 11
TENNESSEE
Johnson City WIJHL.TV 11
Knoxville WROL-TV 6
Knoxville WTSK 26
Memphis WHBQ-TV 13
Memphis WMCT 5
Nashville WSIX-TV 8
Nashville WSM-TV 4

CITY. STATE CALL CHANNEL
TEXAS
Abilene KRBC-TV 9
Amarillo KFDA.TV 10
Amarillo KGNC-TV 4
Austin KTBC-TV 7
Dallas KRLD-TV 4
Dallas WFAA-TV 8
El Paso KROD-TV 4
El Paso KTSM-TV 9
Fort Worth WBAP-TV 5
Galveston KGUL-TV 1
Harlingen KGBS-TV 4
Houston KNUZ-TV 39
Houston KPRC-TV 2
Houston KUHT 8
Longview KTVE 32
Lubbock KCBD-TV 11
Lubbock KDUB-TV 13
San Angelo KTXL-TV 8
San Antonio KEYL S
San Antonio WOALTV 4
Temple-Waco KCEN-TV 6
Texarkana KCMC-TV 6
Tyler KETX 19
aco KANG-TV 34
Wichita Falls KFDX-TV 3
Wichita Falls KWFT-TV 6
UTAH
Salt Lake City KDYL-TV 4
Salt Lake City KSL-TV 5
VIRGINIA
Hampton-Norfolk WVEC-TV 15
Harrisonburg WSVA-TV 3
Lynchburg WLVA-TV 13
Newport News WACH-TV 33
Norfolk WTAR-TV 4
Nortfolk WTOV-TV 27
Richmond WTVR 6
Roanoke WSLS-TV 10
WASHINGTON
Bellingham KVOS-TV 12
Seattle KING-TV 5
Spokane KHQ-TV 6
Spokane KXLY.TV 4
Tacoma KMO-TV 13
Tacoma KTNT-TV 11
Yakima KIMA-TV 29
WEST VIRGINIA
Charleston WKNA-TV 49
Huntington WSAZ-TV 3
Parkersburg WTAP-TV 15
Wheeling WTRF-TV 7
WISCONSIN
Green Bay WBAY-TV 2
Madison WKOW-TV 27
Madison WMTV 33
Milwaukee WCAN-TV 25
Milwaukes WOKY-TV 19
Milwaukee WTMJ-TV 4
Oshkosh WOSH-TV 48
TERRITORIES
Anchorage KFIA-TV 2
Honolulu KGMB-TV 9
Honolulu KONA 11
MEXICAN BORDER STATIONS
Matamoros XELD-TV 7
Tijuana XETV ]
CANADIAN STATIONS
Montreal, Quebec  CBFT 2
Ottawa, Ontario CBOT 4
Toronto, Ontario CBLT 9

www americanradiohistorv . com
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OW...enjoy | ious | [ } .
N Ll LE L "” Recording System '
h' f' remote ‘on'rol (Continued from page 63) N
L _ I
| |

the following cables to interconnect
the racks: a separate multiconductor

E.C7KITS

| Right now there are 100.000,000 radio

cable for low-level circuits, another and TV sets — 4 or more years old —
for line-level circuits, and finally a in e",’g‘;y‘g‘;{e“}?ETé‘eS: el O
third cable for the power-level circuits. save service time and parts

Phono pickups and similar compo- | investment — have greater

confidence in vour service
jobs if vou replace old-
style components with
P,T..C s Centralab
P.E.C. kits are your
best supply source!

nents connect directly to a low-level
terminal block below the 50WZ2 power
amplifier. The various loudspeakers
are also connected to the power-level
terminal strip, as shown in the previ- |
ous articles.

“BRETTO i | Line voltage is applied by means of
remo‘e toniro a heavy-duty cable to the various out-
NOw you can have let terminal strips located on the rear
fr‘:;["g}“;%ﬁ’r"';ﬁs"ggt right channel of each rack. The line PCK-18
High Fidelity Music cords of the various units are greatly 18 P.E.C. units. Re~
| System with the shortened and connect to the relay ;‘s“l?rs42a'r"‘(""sgg’eoﬁ:
! t:)ﬂ*;’g{g; Eel;;fpg‘;";i'gi .ﬁi"é;mibii contacts through Varicon connectors. style capacitors.
of operationseveral hundred feet‘;'rom Individual male plugs are then inserted Net - - - - $9.00
the amplifier. Uniquely fashioned in into the line source channels. This
| t(helfogl; Ofallluxzr)l:ltl:}h{( Pogndkgook technique avoids unnecessary 117-volt
| only 2 X X 1CK). ac. one H H
| lifts for easy access to controls. Op- a.c. leavds fr'om 'drapmg_ iy [evel < @fF i1
erates in either horizontal or vertical low-level circuits which _COlfId very
i %osliltit}]r_l. C\t/mltrols: I.BCrosgo’i/‘eri)lZ. easily induce hum. When it is neces- PCK-110
oll-off; 3. Volume: 4. Bass: 5. Treble. sary to service a component. it is easily 110 P.E.C. units. Re-
Adapter available for simple connec- ' o Cheh
tion to your present system. Gives removed from the rack, ar}d everything g;:c;of?a :ildszslobl'(lie
you the ultimate in luxurious Hi-Fi. | may be disconnected by simply remov- style capacitors.
!

ing the connecting plugs. Net - - - $55.80
Not shown is the heavy ground bus
which is securely bolted to each relay -

See the LIBRETTO of your Hi-Fi
Dealer, or write for full details |

RAULAND-BORG CORP. .., o e rack and connected to the cold-water —
ison, Depl. B, Chicago 18 4" sight & Sound t for pr di
Eroetition system for proper grounding. PCK-220

5 1L} : H 220 P.E.C. units.
Conclusion Replace 525loltzl—stﬂe
4 resistors and 620 old-

| The system described meets the re- style capucitors.
quirements for a composite audio- Net - - - $115.80

(Advertiscmcent ) transmission laboratory or recording All prices subject to change without notice

studio. It provides full facilities for
studies and applications of high-fidelity
components. Because of its form of

construction, it may be modified at PCK-45
will by the constructor. Substitutions | 45 P.E.C. units. Re-
| in the components may be readily made | place 106 old-siyle

resistors and 133 old-

without disturbing the over-all advant- style capacitors.
ages of the system. 30 Net - - - - $24.00

PIHHIOTO CREDITS

Page Credit
41..... Pickering and Company, Inc.
45, 46, 47,48, 49. ... it |

........... Motorola Incorporated ;1;{‘1‘: EOE Eof‘:gg 1:‘}’,03 &““’}:g"g ““g‘ :“ghl(‘)'vﬁl
54, 55......... Admiral Corporation cross indexing —~ schematics — tells you how to
58,110.......... Karlson Associates }ﬁi,‘,},ﬁﬁ o E:é gu“},';!g‘e df,l;"ls from your CRI.

[]65...... e Raytheon Mfg. Co.
[l96............ Simpson Electric Co.
| 100......... Audio Fair-Los Angeles

M5 . The National *Trad k — Printed Elect C its
Foundation for Infantile Paralysis racemar o eetronic. Circui

B | ]
CENTRALAB
ERRATUM ] P iT] R B
A D t Globe- .
(N’In lh; u'ﬁgc_':g "Exponenlia; Horn Design” : 9lO-lxlg"'lze‘;les:v:.uxﬂllnl'\:vulzf(ael Wis, :
ovember | issue, page 71) a misplaced
decimal point caused erroneous conclusions : pfgeésexs:!;d anlgg‘ eﬂﬁlglsg;ib:nol:nst&ck:’ng B
'7% beh dr]uwn lAn the lelcond column on page 1 © et ata. :
ey . . the line t cross ine 8 the mouth peri-
I've had no trouble keeping him at meter reached 448 inches'’ should read “44.8 | | : Name.... e :
home now that I've had a u'::hgs IT:!}I;“ gllvn %hcu;oﬂ of 300 c¥cles m' ' B
N stead o cycles. e horn perimeter mus irm.
JENSEN NEEDLE installed.” be at least 440 inches for a 30 cycle cut-off. : :
1f this causes the horn dimensions to become t Address 1
too lm;’ge the cutloﬂ frequency must be in- 1 - 1
creased and the layout procedure repeated 0
until the desired proportions are reached. : City... e ZORG.... State. s :
L D N T P Py
January, 1954 163
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REAL TUBE

WHOLESAL[ PRICES!

STANDARD BRANDS

® FULLY GUARANTEED
® INDIVIDUALLY BOXED
® FIRST QUALITY

Tube Orders Over $1S5.00. with full remit,
tance, PREPAID to you in U.S.A.

Type Net | Type Tvg-: Net
0A2 90 688 75 12826 65
OAJ/VRIS‘ 1.05 6BAG £0 12806 I8
082 80 68CS (69| 12BE6 64
0C3/VRI0O5 .96 6BE6 .63 12BH7 85
003/VRI50 .95 6BGEG 1.80 12BY7 103
024 5] 6BH6 B0 12827 1.1p
1A7GT 77 6BJ6 85| 12547 61
1AX2 115 6BK? 110 12§F5 To
1B3GT B5 6BLIGT 10012567 )
1827 1151 6BNG 1.20 | 12517 B3
1H5GT ¥ 6BQBGT 117 12807 £y
1% .60 6BQ7A 1.23 125K7 &l
Ih 95 6B27 1.28 | 125L76T B3
BLAS 1.10 6C4 50 12SNIGT ]
TLES 1.10 6C6 .50 | 128Q76T by
BLME 1.10 6CB6 65 12587 ]
RELT 95 128 X7GT L.1a
Rike 2.05 6CDEG 180 14F7 ra
ke 2.25 &CU6 2.10 198666 213
LHELR .15 |6D6 75 25AvS 120
EHiE .50 |6F4 3.50 25BQ6GT .25
LHEE .19 |6F5 .68 2506GT I'¥]
LEd, 1299 .59 6F5GT 68 25WAGT 53
i 75 6F6 702525 '
5 .J0 6F6G 80 2576GT
1m 15 6F8G .85 2807
Uk 50 666G 85 3545
us 70 6H6 52 3585
™ 1.03 |6J4 (RCA). .. 510 35C5
e .70 645 0 3506GT
1524 BS 66 15 5 Wi
112 3.2 7 5 3523
F039A 12.75 6K4 (Sylv) . 2.25 3575GT
2040 6.7 A 50A5
3 GK6GT 5085 J
2E30 (Hyt) 205 BKE ) 5 J
G 10 50L6GT J
161 3750 |6L6GA 110 = A
2152 (7} 1.25 a1 5
K28 2155 6L7 FEE] A8
2X2 35 6NTM 70 |#E/614 5
AL 53 6PTG 13 .15
38P11 9.00 6Q7GT H111776 5
387,229 39 |6S4 58 211/VT4C a3
3828 4.25 657M 98 | 250TH 1E95
3C23 (GE)... 850 6SAT 64 2748 1.00
3C24/24G 1.15 65C7 B8 304TH rIs
306/1299 .35 6SD7GT 304TL 875
el 8316 66 | 310A (WE) 1.50
3Q56T 90 6SHT A0TA(WE) 150
354 J5 6517 65 408A (WE) =50
3t4 90 ¢ 5l 797 88
3v4 .J5 6SLIGI 55 |725A 470
3X2500-A3 135.00 6SNIGT 72803 135
4B24 450 6SQ 58 805 135
4022 1850 618 .85 1807 155
A 2995 6U8 90 ELIA pi]
5021 (WE) 1250 6v3 115 E12A 160
SRAGY 150 6V6GT 61| EI6 1.20
SUAG 56 6v8 .99 | £198 ES
5V4G 92 6WAGT 59 208 T
5WAG 80 GW6GT J5 ERA EL-]
5X4G 15 6X5GT 50 EEBA (JAN) L%
5Y3GT A 6X8 .85 KEGA (CBS) |.74
6ABGT 110 7A7 5 65.00
6ABA 6% 7A8 69 872A 3.25
6AB7 9% 787 .76 958 47
cr Lt 788 78 991 /NE16 50
6AC7 JAN 1704 29 Ck1005 1%
Fa 1.39 rCs 69 1616 as
6AGS5 65 7CH 69 1622/6L6M.  1.35
6AG? 110 7C30 85.00 1625 15
SAHAGT 80 JES 391626,
6 33 1F7 8511629
6AlS 1.30 7F3G 1.55 2050
6AKS 19178P7 4.25 15516 (Hyt)
6AKE B | THT .70
6ALS 55| IN? 1.20
6AN4 1301707 985
6AQ5 35 12A4 98
8ALE 13| 12AT6 50
BA5E .0 12AT7
SALE 1.95 12AVE
6ATE 48 12AU7 J
6AUS 59 12AV7 220
6AVSGT 1.10 12AW6 = 9002 75
6AVE A8 12AX7 .70 9003 Lo
6AXAGT 12 12AYT 1 30| 9004 35
6AXSGT 801284 .98 19006 =

Above is only a partiat llxunw of our huge
stock. Types not llsted may be ordered ‘:t
8pPProx. the same savings. Many new special
Purpose types in &
AUTHORIZED DISTRIBUTORS
CBS-HYTRON WESTINGHOUSE

TUBE CARTONS

Two Colored Cartons With New Safety Parti.
tone. Prevents Tube Hreakage

(BAUG. GALS, etc.)....
N7, et -

(I.IJ.
(SU4G, BIIUEG etc)

siz
Minsature .
GT

LARGE GT.
LARGE G
Mlnlmum—l()o any one size.
Quantity prices ofi reauest
FREE hA\Il"I.lu. if reauested on your letterhcad.

B @imnaan Y

136 F Liberty Street,M. Y. 8, N.Y, REctar 2-2543

el AP & nn
CH
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While every precaution is taken to insure accuracy, we cannot guarantee against
the possibility of an occasional change or omission in the preparation of this index.
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American Television & Radio Co.
Amplifier Corp. of Amerlca..........
Argyle Electronics, Ine. ............ .
Arkay Radio Kits........................
Arrow Sales Inc. ............... ... 127
Associated Industries .............. N 152
Asche Radio Company, Walter. .. _......_. 109
Atlas Sound Corp. ... ... ... .......... 146
Audel, Publishers .......... ... ... .0 ... .138
Baltimore Technical Institute............. 108
Barry Electronics Corp. ........ ........ 164
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Berlant Associates ... .. ... ... .......... 128
Boulevard Electronics. Ine. .............. 149
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Century Electronics Co. .......... ©000000 160
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Cleveiand Institute of Radio
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Collins Audio Products Co.. Ine. ......... i
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Concord Radio ............c..0iviiiians 147
Corona Radio & TV Co. ................. 1414
Coyne School ................... 00ooooan &
DeForest’s Training, Inc. ........ 00000000 1)
Editors & Engineers Ltd. ............... 150
Electronic Chemical Corp. ............... 169
Etectroni¢c Instrument Co., Inc. ...... 36, 159

Electronic Specialty Supply Co.

Electro Products Laboratories............
Electro Voice ... ..ot iiiiriiann
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Gyro Electronies Co. ............c.... L. 137
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Henshaw Radio Supply .................. 135
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International Correspondence Schools..... (3
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Jensen Industries, Inc. ..........c.000.. 163
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McGraw-HIl Book Company, Inc. . 124

Mallory & Co.. Inc., P. R. .. _77. Fourth Cover
Mattison Radio & Television Corporation..{25

Midwest Radio Corp. ... ... ... ....c.... "7
Miles Reproducer Co. ....... e | 1)
Milwaukee School of Engineering. . ... L. lan
Moog Co., R. A. ............ Y ]
Moss Electronic Distributing Co., Inc (o5
National Electronics of Cleveland, 1 R5
National Radio Institute..... P 19, 20
National Schools ........................ 15
Newark Electric Company.............._. 145
Newark Surplus Materfals. .. ............. 138
New Jersey Television Supply Co. ........ 151
Onan & Sons. Inc.. D. W. .. ............ 142
Orradio Corporation ....... ... ouiuinnes 104
[(FE S occ000000a00000000a600000a00 L. 130
Peak Electronies Co. .................... 148
Permoflux Co. ....... ... ... ... . oo .149
Phiilips Tube Co. ............ ... ..., s
Photocon Sales..............ccioviiiaian 142
Pickering & Company. Incorporated....... 3
Platt Electronics Corp, .............. ve.. 98
Precision Radio Electronies............... 135
Premax Produets ............. .. co000nnn 106
Premier Radio Tube Co. ................. 1o
Progressive Edu-Kits Inc. ............... 143
Quietrole Company ..........ccovininvnnnn 144
RCA Institutes. Ime. ................. 81, 137
R. W. Electronies ....................... 13
Radiart Corporation .................... 6
Radio Corporatlon of America ........... 31
Radio Craftsmen, Ine. .................. 16
Radio Shack Corporation ........ ........ 133
Radio-Television Training Association .... 23
Rad-Tel Tube Co. ...................... 123
Rauland-Borg ........................... 163
Raytheon Mfg. Company ....... Second Cover
Reliance Merchandising Corporation....... 14
Rider Publisher, Inc., John F, ...... 115, 155
Rinehart Books, Inc. ...98, 107, 124, 142, 157
Rock Bar Corporation........ 500000000000 159
Sams & Co.. Inc., Howard W. ....... 120, 130
Sangamo Electric Company............... 28
Scott, Inc., H. H. ... 112
Shure Brothers tne. ......... ... . ... ... 146
Simpson Electric Co. .................... 131
South River Metal Products Co.. Inc. ..... 154
Sprayberry Academy of Radio ........... 17
Stan-Burn Radio & Electronics Co. ...... 134
Stephan Sales Corp. ... ... 158
Steve-El Electronics Corp. .............. 154

Stevens Walden. Inc. ........ L1368
Stuart Electronic Distributors Co. . L131
Sun Parts Distributors, Ltd. ............. 136
Superex Electronics Corp. ............. .. 150
Supreme Publications ................... 129
Sylvania Electric Products, Inc, ..14, 22, 121
Tab .......... 00000

Tallen Ca.. Imc. ... .. ... ... . iiiiinns 155
Tele-Beam Industries "
Television Communications Institute ...... 112
Television Materials Corp. .......cc00i.onn 158
Terado Company ,............ Q000 0aonaalfl
Transamerica Electronlics Corp. ...... ....138
Transvision, Inc. ...........co0.. ... 150, 161

Trio Manufacturing Co. ...............24, 25
Tri-State College .......................1I8

Utah Radlo Products Co.. Inc. ........... 139

V & H Efectronic Industries, Inc. ........158
Valparalse Technical Institute ...........104

Waldom Electronics, In¢. ..............
Walsco Electronics Corporation........... 30
Western Electronics Co. ..........

Western Television Institute .. .
Westinghouse Electric corporahon

Whelesale Radie Parts Co., Inc. .........0129
Windsor Electronic Tube Co. ........... .108
World Radio Laboratories................ 135
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Rate 50c per word. Minimum 10 words

RADIO ENGINEERING

COMPLETLE radio, electronies tlieory & practice:
televislon ; broadeaSting; servicing; aviation, ma-
rine, police radio. 12 or 18 months. Catalog. Val-
paraiso Technical Institute, Dept. N, Valparaiso,
Ind.

FOR SALE

ISOLATION transformer 35w lln see. 117 or 135

plus 6.3v .45a tap. HIE 2.43 plus postage.
Send for flyer. Surplus l)mu.ht lﬂ.mplre Elec-
Luomcs (,o 469a Ave. L, Jmmklyn 30,

DIAG lc;\\lS——Rmho $1.(l(l, recor(I ch'mgerq. re-
corders $1.25. Television with service data $2.00.
Where model unknown, give part numbers. Kra-
mer's Radio %emce l)em 5§53, 36 Columbus Ave.,
New York 23, N ¥

TUBES and eqlnpmcnt bought, sold_ anﬁ
changed, l'or action and a fair deal, write I3,
Gensler, \W2LNI1, 134-F Liberty, New York 6, N.

TAPE
Values.

lIREIu, Ihrgaln
Mark, Box 14,

ex-
N

Ullll‘illﬂ-l
‘1 .C. 9.

wwrite

Tapes, Accessories.
624-R East 20th St.,

List, tubes bought,
New York City 72.

ALUMINUM tubing, angle and channel, plain and
perforated sheet, Willard Radeliff, Fostoria, Ohio,

Recorders.
Dressner,

sold.

AUTO radios, all models, best brands. Wholesale.
Free catalog. Radio Frank, 14156 Michigan, Dear-
born, Mich.

CRYSTALS : Tailor made FT-213’s 3500 to 8100
KC =+ 2Ke $1.00 each, .019% $2.00 each. lundley
Crystal Co., 2951 North 36th, l\:ms.ls City 4, Kan,

CABINET (Ir‘n\'er ﬂl](]&ﬁ heavy gauge sleel,
incll track, 14 ineh channel $.98 pair. Domco,
3023 Radelifre Ave., New Yorh, N.Y.

USED televisions *30 up.  WHAPI,
Randolph, Arlington, Virginia.
TREE: Gel our monthly eleetronic lists.
Ruse, Everett, Wash.
TV-FM antennas.
Mounts, aceessories.
Suppiy Co., Dept.

1420 South
1s. Dick

including  UHF.
Wholesale

ALl tvpes
Lowest prices.
H, Lunenburg, Mass.

WANTED

other “AI'R-,”" "ARR-,’" "'TS§-"
IE-," ARC-1, ARC-3, ART-13, everything sur-
plus : Tubes, Mammals, Lahoratory equipment.
scribe, price in first letter. For Sale: Recondi-
tioned Watthour Merters, four for £10.00. Engi-
neering Associates, 434 Patterson ld., Dayton 9,
Ohio

WILL buy all ART-13/type T-47A $300,00; ART-
13/type T-17, §150.00; BC-318 unmadified $65.00,
BC-318 madifled $50.00: APN-O $200.00: ARC-3

AN/APR-,

complete SGOL00: RiT Receivers S300.00° ARC-1
$300.00; BC-312 $£i0.00; BC-312 f60.00. Ship via
Express C.0.D., subjeet to inspection to: H. Finne-

gan, 49 Washingion Avenue, Little Ferry, N. J.
CORRESPONDENCE COURSES

AMATEUR radio is fun. Fifty pages. easy to un-
derstand, code and theory for Neovice Class license.
$1.00. Smmfnctmn guarantecd.
Nortih Orange. Chicago, 111.

F.C.C. commercial operutor license qulckly. Tndi-
vidualized training. Correspondence or residence.
Results guaranteed. Dept. 102, Grantham School,
6064 HHollywood Blvd., Hollywaeoed, (alifornia.

BUSINESS OPPORTUNITIES

BUY Wholesale 25,000 items, (
thews. 1972-R4 Ilru'ul\\'lv N. Y G
AVAILABLE ;. Distributorship for famous line of
Germun Radios and Combinations for: Eastern
States and Pacifie area. Iroduet attracts on sight
and completely sells on tone. Excellent opportu-
nity for the distributor who wants to supply his

Mat-

ataleg 25c.
C. 36.

dealers with an out-ef-the-ordinary product for
their tone-minded eustomers. Address: Rox #3538,
% Radio & TV News, 366 Madison Ave., New

York, New York.

MISCELLANEOUS

SPEAKEKS repaired, svholesale prices, guaranteed
workmanship. Amprite Speaker Service, 70 Vesey
St., New York City 7. o
21 PAGES Plans, one tube receiver (record 12.000
miles) with 6 issues Radiobuiider $1.00. Labora-
tories. 328-H Fuller. Redwood City, Calif.
TV-RADIO Dealers—\We offer an exclusive, hard
hitting and efective advertising program. This
program designed 10 make you best known in your
trading area. For details write Servicemarks, Iox
312, Kinston, N,

January, 1954
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Radiographic, 3216
|

National Electronics GREATEST
Special Purchase BARGAIN

Tremendous Savings While They Last
2 BAY
I6 ELEMENT
CONICAL
ARRAY

WITH STURDY
%" ELEMENTS
i AND HIGH

i BAND ADAPTERS

S4Euch

IN LOTS OF THREE
Single Lots 5530

Never hefore h“ National Eleetronics haid a BARGAIN
like this. We male 2 speeial purchase in order (o get
these scnsauonal Hrices. And this array hls evervthing.
This cunical 2-bay 16-element array Prov ides ultra-fine
iringe receplion.  Ineludes sixteen wrplane  vpe
aluminum elemcnts, including hi- hnnd adaplers  for
greater galn on the hlgh channels and Is complete with
one palr of stacklng hars to eaeh array. These are hacked
in cartons of three 16- elelucnl arrays per carton, with
tig rods. nt $14. Ler carton

When purchased in shigle 16. clemem ar-

rays. séparately boxed—your cost is..$ 5.30 cach

a '.l‘uo -Bay Arrays per carton wilhout Tle

ENSATIONAL!

BOW TIE UHF
REFLECTOR

Ultra High Gain

Bargain Priced
at

a0

For Single Array
ONLY $4.40 For
Two-Bay Array

We are onerlm! the BIG:
GEST UIIF TV Antenna
Imrt{nln ever affercd. The
single array H desIRNed  for metrobolitan  usage—the
twa-bay array where greater gain is required—and the
4-lay ‘array for frinfe. AL this seusatlonal low priee
this antenna Is e BEST BUY on the market. Get your
needs filled while they last!

In lots of 6. Individually carwnml
4-hay arravs, with tie rods
Matehing tle rods—Per pair

-%10.95 for §
8.75 ca.
.50 pr.

TR-2 RADIART TELEROTOR
WITH DIRECTION INDIGATOR

Streamlingd,  wi llerllr-mf sturdy
)earings. lleav.
Iy relnforced dle-cut housing. Pre-
clslon gears. Positive stop at ehd

bolow—tighien 10 keey mast from turning.

Fach tower comblete wlth xKu¥ rings. ol

amd mounting base sultanle for peak or flnt z
roof. llandsome aml  sturdy. Rocket Zoom- -
ups offer you cconomy and long life, Order

by slze.

20" g amauplpS 9-95 300 e o g $16.95 L,
407 aonaann 21.95 S07.iedam. 32.95

(Oeduct 109, discount in lots of 3}

15 13.50 carton of rotatlon. Heavy duty molor re-
4 Bny UIlrn-Frln;ze Stncklng As-:emhly for verses Instantly. = Mast, lower or
Above—Model 41 1.95 set platform nwounting. Factnry tuonri-
P «aled for life, I’erfect patiern dial
mives immediale lndication of an-
FAMOUS ROCKET i a7 lemma position . Reaubes 8 Con
= $29 duetnr cah

ZOOM-UP TOWERS EonILetor Wire . ... ..5 .08 (.

o Sturdy ¢ Reliable o Easiest Installation & Jow avallante Standard

Econamlze with Rocket Zoom-uf Towers. Of- i‘ &"if “ir':,ls?s'}'z orIer. speclrvﬁ:&v\nnel Y.

fers dulckest. easiest wiay 10 make an instal- ‘f‘ and series desigiidted hy letter. such as F, $
Lt :,‘,“;’ ;}‘,",‘;";,‘{,‘,"" n‘:':"l; LIE G, cte., stamped on each strib of Four Ea
3 « e o ant 5
its furn—insert bolt thru sectlon i prcscnt tuncr. {Sct consists of oac, &

ALL PRICES F.O.B. CLEVELAND, DHI!
Do not remit more than complete urchnrxe prlcu.- Pay
shlm-lng charges on recclpt of gonids. 256¢ deposit on
atl C.0.D. orders, hlease. Mone¥-back fuarantee.

I'rices Silbiect to Change Without Notiee

Sensational Low Prices on UHF Accessories
-S-FhS' stecl mast oxtender (erimped 1o mate
with 13

7 steel mast) . 1.05
low.loxs tubular twin- Icnd—luu coll 4.95
* UHF mast staml- oﬂ' 13

f screw  stand-o Q6

it} UHF
UlIF-VHF autenna cmlnlcr 10w-loss

VOLUME
CONTROL f
NOISE!

"
N:..
OIsg-
v,

o G ntens

“Hl 2=
N
ey ST Rectonne

New & oz
Spray Can

w. VKK -
e

.,

il TN

den e 3P 25
CONTAINS AMAZING NEW

PERMA-FILM

% CLEANS! . .. dirt and oxidation im-
mediately on contact.

v LUBRICATES! . . . | drop eliminates
scratch, hum and noise.

Y PROTECTS! . . . assured continued top
performance.

Perfect Contact Restorer—cleans
& restores velume controls, band
switches, pash button assemhbifes.
electrical contacts. NO OISE
is not a carhon tet solution.

2 62. hot-
tgle Net to Available in 8 oz.
ervice - bottles and Quart cans.
men Nearest  distributor—
or write

*1.00
ELECTRONIC CHEMICAL CORP.

813 Communipaw Ave., Jersey City 4, N. J,

|

|

|W|thout obllgatnon please send FREE fully |I|uslraled|
booklet. (No salesman will call.) |

| NAME AGE |

| AbDRESS l

{ 1 CITY. Z0NE____STATE 1

OF CLEVELAND

THE HOUSE OF TV VALUES
101 Deleo Building Cleveland 3, Ohio

EARN MORE MONEY—
BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

STEP INTO THE TOP PAY
$5,000—$10,080 A YEAR
CLASS. 7 MONTHS' SHOP
TRAINING QUALIFIES
You.

if you want te reach your goal +%s
a Successful Service Technlclan you
will need plenty of “XNOW HOW' to FREE
qualify for the better servicing jobs

or profitable shop ownership. BOOK TODAY!

WESTERN TV offers real experience on |ive equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under expert instructors. Graduates are
in big demand because they have the ‘‘field expe-
rience'” necessary for immediate “‘bench” or super-
visory positiens. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTI men win fast
preamotion ... can demand better pay...develop
highly profitable businesses of their own with the
latest and most FRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time on being
a PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOQU
CAN EARN WHILE YOU LEARN. Special Fimance Plan.
APPROVED FOR VETERANS. Find out how you tan get
into the TOP PAY GROUP — Send for this fact-packed
book NOW!

SEND FOR

WESTERN America's leading
TELEVISION Tf_-"fvi!iOH
INSTITUTE Servicing School

. Los Angeles 15, Calif.

www americanradiohistorv . com
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**"HO'* RAIL PACK

0 12 VO 2 Amp.
Variable DC supply,
Iail—in|

) ,? Al plnante
'\\. amen

I-— P i .C. plating. battery

charginﬁ' model railroad, Includes w»luce

or sp(-o’i conirnl nml conlcr off reversing

sw, Prepaid to Your U.5.A,

STAH™ SPECIAL .. .510 25 2 for $20.00

FEDERAL ''ITT'' SELENIUM

BATTERY CHARGER RECTIFIER
10-0-10V (CT) 100 Amp., fan cooledl. Ree
place your o0ld inefficient ullll\de rl-(‘ﬂ“t'l‘
W new selenium iype. SPECIAL...$11.98

SELENIUM RECTIFIERS
Full Wave Bridge

We specialize In Heetificrs and ower supe
1Hes (o slwclﬁ:nl!om\. lmmmllnle delivery,
an

nrrent 53/300 1 100
leont.y \'nlls \nlu olts Vadts
1amp 1.3 .18 .70 .50
2AMP 2.20 3.80 5.40 10.50
4AMP  4.25 7.98 12.95  25.2%
GAMP 4.7 9.00 13.50 33.00
10AMP 6.75 12.75 .00 44,95
12ame 8.50 16.25% 25.50 .00

R0AM. 13 25 25 50 35.00 87.50

24ampP 28 2.50 45,00 95.00
Full Wave Recﬂﬁer & Transformer

SV/60 oy innuls

up to I4\'l)("

up toe 28VDC

up to 28VDC

up W 28VDC .

up Lo 28VDC at 48 amps. ...

RECTIFIER XFMR
PRIMARY 11 cycle.
SECONDARY 0-9 12 18 ZJ-BGV

S 4 Amp

s 12 Amp
24 Amp
30-32-34.36YV/48Amp

irhing. paint st rrim:
& many other uses.
THA‘I 5 .ﬂ. Bu\r $s7PCs W an s
E ahowy
“TAB* Speecial $19.28
SEE-EN DARK TUBE
Image-Converter Tube HiSensltivity sim- FErErF S EEE]
# dl Hemlte screen—

TAB”

200JK KIT

e
grinding. sand ing.

.51 98; 2 for $13.98
WR Su

LIVERY FI ICK
l\DU'iTIHAI'i \\'IHTF FOR QUANTITY

Rectifers, Suckels Resi
and Dlagva w
I.E Lot i 1 P
ADJHETI-A OLT Tie or Broken

STANOARD
VARIA!LE VOLTAGE TRANSFORMER

TY 'Pl-' 20 /n« 1 ‘l nvy

E lln Ennu ‘Iieu

ELECT (STACO)

.$11,98 407T; &
I!LGGT. 3525' [ LH
6.98 NOW. WHILE

- mfn ('mu;l .. 43,98
\|'L 1226 0-270V/ o
Amp /Cased/ N . 35 43,98 153 onm 25 v ki

ﬁTz\f'l) HBOOOB 0= 17
AC O-1

60 ohm © w knol
l()Amp Cad N . .
Anm 1N uz oo ;gg ohm 0w el

Model

bl 1l
QInllvd nh'\rt.
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TUBE SPECIALS

21 watt 3 for
Write for Others and Quantity Prices.
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N alNNbeun
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RECTIFIER CHOKES

Hy l ()
24 Amp .004 Hy. ‘025

NEW °'LENK**
180 Wott

Perfect Balance

SOLDERING GUN

CN
'.."‘
No L
e A
ll

other  soldering
these
z5.. melts solder 3Ly

gun oifers all
fealures at any rice,
15v 0 or
mn deg. tip, Speeial Alloy
"TAB" SI’ECIAI.. IS Y]
% CONDENSER SPECIALS

25¢

Lots of 10

h 2 MFD
1000 VDC
330 YAC

*CD'* MFGR

leller Qulmltlu. each, ,49¢; 3 for $1.25
BC Porcetain lnsnlalnr!s;ﬂlh

Ad]uslahle Mounllng Clamp...3 f
ELECTROLYTIC e
——a
CONDENSER  KIT e T
voruLar D He o
LT Lots of 18
15 Asst. Condensers. Speclal. ONLY $3.73

OIL CONDENSERS
WAREHOUSE CLEARANCE SALE

RECTANGULAI CASE
SMFD 150 oo -958¢; 2 for $1.50
SMFD l 50; i for 4.00
F0 .. :1.98: 2 for .50
SMFD 330VAC looovnc 49¢; 3 for 1.20
2 for 2.00

2x2MFD GOOVDC vIT*Q'',1.25; 2
BATHTUL OE TEIII\!I NALS

1MFD [ DVDI 500 9c; 13 for 1.00

0 oo 50 for 2.00

4MFD VD( 9 .0
IMFD 2000VD 1.05 for 4.50
2x.1MFD 400VDC......49c; 5 fur 2.00

EICO TEST EOU IPMENT

':e Pneo
“JT'El' 519 95 528

us’ L]
Write Qty Price
Immediate Delivery from Stock

FILAMENT TRANS

8.3V, $10.00
2. lU fur 6.49
2. 1 6. 9!
2, 1 5 3.8
7. 124 C! Kvins.10. 95
24V 1.25A CSD @ S 1wo fur., 3.49
2X12V 2A or 24V 2A ﬁ ‘3 B89; 2 for 6.98
- TRANSFORMERS
B
i All 115 v 0 Cyc Input TV
} & Pwr Xmir up Lo 207
luhes Hi VOLTS l(l 20 KY
[ w qundrunler u:k \
L Tubes PL wmlzl
b d(lll \D(‘ 275Ma Fullo\\n\‘e-
B8.4V,/10.3A, 5.4V/8A. 2.5V /4A ll)rerl(l
Core. 011 Impreg. Vv fur. ,$12
1000VCT P.\IA. J00VCT
S'i\lA oV @.3VCT 1A
CSsk CAN BE USED 2X I'(ATING
llr\\'l'lll.()‘w] ll\l‘LllSlL COlll-.‘ . 98

\J 1‘

IASMA,

DHELER TWO 2‘2 l-‘l'l \\'\ID(‘<
BSDVCT 148BMA 5V/3A. 6

3V ..
BQOV C'I' 1 SOM ‘A

-9 wo' mr 57 25
3A. 6.3V

.%$4.39; 3 for $12
6V/1.5A,

GV/3A,

/HOMA,
LS 5056066056 0000000000 00000 EEX)

HI-TORQUE (Powerfuly UGI. Ann\élh 2400RIM

115 Volt AC/1 v

Treat

yourself

With/a Dmis &
Model 210
2004 to a
Model 400! i

29PC5 CHROME VANADIUM SPEED STEEL.
Top quality for Machinists for ;lll purposc

|I)rlll
l)rlll 42 5 RI‘)I.

866A KIT und

CKIR,

117 w(l(lz-\c In|lt. nuu-t

2 Svic 10A Hvi $4.98
PROBE TU

Unc‘(cellnd for No- Lo

New,

PEEDWAY
Y4* ELECTRIC DRILL

otor.
ulf-nllgmlng—olllen—ﬂlll Thrust B(-nr ng.
Ln lhla ex:clluunn;

1
will <hip one year
al nl;n;e nrice

JAC?:lS GEARED
MODEL 200J

m-r Inch, Mets

it

‘Hl‘d H‘tron .. 317,95
.. 10.00
mir, 12" ( Inn 12.00
14" 1 c-cmngular 14.00
167 Cia .. 16.00
BE e erlammlnr 17.00
& und . 19.00
.. 20.00
21.00
74 95
93
id oni.

ONE YEAR GTD PICTURE TUBES

and **TAfl*~
l‘lc!ure Tubes
ces. No dud return required for
T l\lhe! Prices hased on $1.00
or Fleetrostatic tubes add
10¢ per inch adrlilimm

k & Key.
o 10000 ‘3““ Twinex.

eet .
ases 1000 Oou! reeal

sumd. converts above
......... 85
Powerml

2! ft. Se;
SPEC]AL S00 feat

73 ohm TV
MFGRD to rigld UHF specs.
100 feet $4.50

... 911,
Coax Cable

TV & COAX CABLE

- .$22.00

T2FD ANTENNA RESISTOR

use. Sv.mldnrd l-ull [.cng 1/18" to 145"
h\ G4th= T e 68 Delcrlhﬂl JIn €a FEB 53 Glohar Non-Indue-
12 PCS SET lﬂ” Lo 14 HE R ted 400 Uhm 250
60 PCS onlLLs =1 10 GO wilh Tndex . 56 JQ . clip:
13 PCS 1./106" 10 14" w Tndex. ... . . .25: 3 for $5.98
‘*TAB** TESTED
& GUARANTEED
PRICES SUBJEGT T0 CHANGE
WRITE FOR COMPLETE LISTING
ab22 13. 97 OSQTQT 2|81 38829 7.94
3D23 4.9 T 2|83 12 2.4
3E29 . 14, -I‘t i 8 1.22 7.7
4C3% . .21 .49 9 -62|832A . 9.9
4b21 . 18, .04 L 9.88|833A ....39.4
AE27 .22 .49 4 9.48 |83 5.9
aJzz ..!./129'%3 B 7.64 5.9
4131 .99 m1 3 2.9 1.42
HF|4J52 Ilis9.dg - | 29.45
| ELSBHO . 15 .99 2 L. 49 3 .- 4.4
24| 5C21 /C6J. 9 89 4 .4R8.4 -3 .22.4
-S| 22 ....3893 il 29.0 ] . L2
.4H|3021 ....1498 8 18.97|866A 1.8
.im|nl29 11 .92 L 17.7 72A . 3.2
H7 4 1.3 x 8.90|CK100S .6
< A% 1.75 4 8.9 3 . B
-1 -1 72 1.4 4 1.9%
.48 ne .‘E 8.4 2 .36
-OR| . A4 -0 3 .33
om|&aGs . | Tl 68 s.s0|1632 &8
A| GAGT .. 114 .00 2.69| 1633 98
-hil] GAHS . . 1.z - 3.48 4 1.18
-35|BASS .. 1.a .45 9.97 3 1.48
OB =AKS .. .?IF .54 2.00 6 3.08
TBIRAKE .. A 34 a2z .62
JBJRALS .. LAn .89 5.99 44 92
g T SR T3 1.49 50 1.48
o 2 5 -84 1.49 50 2.48
. BB .53 1.79 54 1.72
. WHI 9 1.4 70 - 3.aa
T 1,35 M 1.8 KSE 1.20
.. 268 -98 s.7. K356 1.28
. 3 -qnl: .6% 1.8 GR7 3.74
ad = 5% 3.68|CKS7 2.90
1,13 -9a 1.29|CKS7 1.29
-EhiizabB . S% ) 713 0.00
eEi125EB .59 B4 2 2.93
-i#|128F6 B85 9 4 2.08
ni12BHY? 1.29 2.1 10 7.98
El125A7G Bl 1.9 12 2.58
28C7 = o9 134 3.92
9. 2SF7G a1 -8 25A 4.68
7 25G7 G 1.99 01 1.12
4. 2SH7 a 002 . .82
2. 2517 .54 2.49| 9003 . 112
9, 25KT . .68
8. 2SL7GT.. .6% 3.4
8. 12SN7CT 6 4.9 XTAL DOIODES
a. 25Q767T. 33T 4.7
4 FSR7 , . 6417 1.8
9. 'I:é,Béi & :IT z: 1N21A ... 1-55
Fa6 1 -88l31N218 ... 1.92
uH | TRBAGGT AT 4.96l1N22 . [, 1.22
ZELEGT AT 7.94|1N23 138
23E8 nr 17.28 18238 110 1les
TETRG T 8 cen L
'JI-;A T 24.48|1N238 . 222
b TROT a7 .92|1N28 . ... 4.98
BuiIERS S3 Tada 287, 1.9 N26 .... 8.75
3.HH 1LE8lIELE .Saj7zia 8 ..16.98 27 .... 1.55
7.aM|n 2. TDOJIET . 4.8 7248 .... 3.95 34 ..,. .54
2.HH S EnjINYA L6H{ TE4H . ... 2.74|LN34A .. .90
9.44 6. anl inki Sajraan .. .98 3% .... 1.65
4.9 SRl af ¥ .4B|1N38A ... 1.25
6.00 il HET -8 N4l 8.95
9.4R 3.0 8T -BB|1N42 €.9%
LAE 1.4 L] 4 Na3 1.73
2.4%| 1.0E o= .4 Nas 1.43
4.95 1.08 | .2 N4a6 69
4.7 1. uH|n Af HI S4]1Na7 4.00
4.3% i & .62{1Na8 .55
3.70 o [ 58| 1N51 .45
7.840 JTH E- 111 .88 N54 .78
5.0 T SHIH .0 NS4 . 1.00
B.a7 ol OHER 2.7 NSga .., 1.1S
3.4% BLIL] .4 NEO e .60
9.51 64'm 4 .g Nga 'K&3 2.43
. ST R o ceee
5.53 S5 '8, .9sliNeé9 ..., .98
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LABORATORY
POWER
SUPPLY

» Sola Constant
tage
Transformer
by
» Brand New
- QOOVDC 250
Gl It(-;.'ulnu‘d

+ 12.6VCT/6A
or 2X 6. JV GA

(cﬂmmom

* Oper, 05'129V 60 CYC
Comnlele with Filter Cmulenners. Chokes,
& 1h‘cum.\r Tuhes. 0 ‘al CTABY
SPECIAL . ....... 18.98

STORAGE BATTERIES
36 V Willard Minl—HBrand New: 5
1 Port. Equip Models, 98¢ 4 for SJ

cry
6V 40AH Hatlery W /acid®
#We ship acid in bottles, R exp

MICA CONDENSERS

& 'I|C‘E

ig. MFO

£ A s for $2.30
A o3 3 for 2.39
A o2 S for 2.23
A 015 2 for 300
B 0w i 3 for  1.20
B A1 : 3 for 1.28
B o1 3 for 1.49
A 0ng 3 for 2.95
B 004 3 for 1.10
B 02 3 for 1.25
A 002 3 for 228
A 001 3 for 1.20
c 0007 3 for 2.39
A 0004 & for 1,95
A 0001 S for 1.00
g .oom 3 for 2.00
C 000 4 for S.00
C nnnn-; 4 for 1,00
AUDIO AMPLIFIERS

READY TO GO

Model AMPS Ti{i-Fi 5

Watt AC nmllllner. nlua

bullt-in - Pre !

plck up. O
1 8(100 ops/10R dnwn
2B 40 evs. Hum level Mike &

DR,
Phone Volume. (‘(mtlnunus Bass Treble Cone
trols. GSJ7, 6RCT. 6VA. OX5 *“TAR* HIFI
Rpecial 1o your door, TPrepatd
Same unit less 61 Pre AR, l‘rennl-l 18, 38

GROMMES SPECIAL HI-FI AMPS
Li2 Prc&l'wrhmp BWatt 20 0 Zﬂl\t‘ $35.77
03GP Pre & Pwr Amp 10 Watt 20

0OKe
ZISBA \\'llllnm
Amp 15 Watl
205PA I're Amp O.AﬂlH "(I h’l 20
SPA Pre Amp for ltelucumtc G
$C1 Neeord Compens
Columbia 360 Hemlnphcrlc Pre)
Glrrlrd RC30 & G.E. 50 3 Pl
With_Any Amll ﬁer r\lm\e SPE

AUDIO COMPONENTS
GE RPXO0Aa1Cart. Gold Tone $5.25

GE RPX-052 Triplay LHa-
mond & Sn, ire. .. ..17.7
GE RPXO0S0 Triple PInyCart 4,98
Ele:trovome Tripie Pl 7D
GE RP 0 Dual 001" ap. 1.98
GE nnoos RKingle 001" ﬂnppmre. .. 1.3%
GE RPJOOL Single 003! anphlre 1.38
GE RPJOO4 Single .001” D ol 1.98
GE RPJO13 Dual onlmond&s h 2.98
HOTO LAMPS
-Sec
Replaces Max. Each
SPRG FAL1O4 150 $5.98
GFE FT11 o 7.2
AMGLO R04X Jo0  10.98
GE FT 210 200 9.98
SYLV. 4330 200 9.98
T 200 .98
X400 200 10.98
SPRGFAINN 150 9.00

IOO WATT SEC PHOTOFLASH KIT
"

ilos BX Flash Lamp ratea N
see.

wartt Fla nh Lamp

& R clor & Cable.
T'ower T & "CD** Condens-

k) PMEFD/A50V 1ODWatt
See. Tex = (‘-'\pncilnr!. Ree-
tilers . .$34.98¢

100 watt Seeond ondenser
Bank . 72MF 1860V per unlt
eaudls 6 MH) 1o

S525MFD 4S50 CIJ"

16MFD ﬂﬂo\'AC 1800VDC. -55.95
WRITE FOR DETAILS & SPECIAL PRlCES

%_3 CRYSTAL DIODES
|

IN23B Sylvonia $1.89
Lead Jackcted & Soxed. Lots of 10
smalller Qunnh!v. Um! Price $2.2%

£ 1IN Sc; 6 for 3 4.00

s | inzi s:.ss. S for $_7.00
1N21B 3: 4 for $10
1N27 $1 ss: S for $ 7,00
1N4s 5 for & 1.2%

COAXIAI. SPEAKERS

Al & Ohm V.C., Alnico V Mag-
nets. inbuilt net work. 2 wires
necded for HF & LF
I'nm('ur- KLi-| Fi
" Coaxial
/ -.l\\'llll 20- l'l )Oﬂrv
he A"

TeSpONNe.

——

13 Ihe. CIAL
Mndel 1‘21(‘0 ........ 3.7
2" Coaxial PM & 310" Tweet-

er. | 'wmt 15-151H wirt
S TAI" Clr\l P20
8" Coaxual PM & 2t4h” Twecter, SWalt/ 10-
150000y, Ideat for home HI-Fi TV. Ratio
& IPhone lNeplagemeoent. “TAB" 14
PRCO

g I|| Fi_Conxiat
A PECIAL 1lrtl'nh|

\
amaus 1

Shpg

| s,
.55

i

00
50,

GE 51 2" Hi-Fi -.w.wml

13000cy Preprid. USA ... .. . 8
10 h Wnofor & Tweeter ixh
i 1OWntt 40 Olllmcv . TAII"
bl’l-_(_lAL i'n-pnm USA. .....332.958

Money Back Gunrln!oo
(Cost of Mdse, Only) $5
Min. Order F.0.B. N.Y.C.
Add Shpg. Charges & 25%
Dep. Tubes Gtd. via R-Exp.
only. Prices subject to
Change Without Notice.
Rector 2:.6245
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Not Claims! Not Predictions! €
But Plain Facts! More Service ©
Technicians prefer IRC TV Controls
than the next 2 brands combined.
Proved by unbiased, authoritative,

independent surveys. ASK FUR IRC TV CUNTRULS Do
MOST SERVICE TECHNICIANS DO!

INTERNATIONAL RESISTANCE COMPANY

415 N. Broad Street, Philadelphia 8, Pa.
umw 'U(la c 1 Swf' *, « In Canada: International Resistance Co., Lid., Toronto, Licensee

www americanradiohistorvy com
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There’ll Be
No Call-Back
On This Job!

ou can be sure there will be no time-wasting call-backs to
Ycut down your profits when you use Mallory Capacitors.
Mallory Capacitors are engineered to meet the electrical require-
ments of any TV or radio set. You can depend on them to
give long-lasting performance that’s equal to . ... and often better
than . . . any original equipment component,

Rating-for-rating, Mallory FP Capacitors give longer life at
higher temperatures and greater ripple currents. They’ll give
trouble-free performance at 185° F. (85° C.). They are the only
fabricated plate capacitors on the replacement market.

For all plastic tubular replacements you can count on Mallory
Plascaps® the same way you do on FP’s. They eliminate problems
of shorting, leakage, unsoldered leads and off-center cartridges.

Nothing will lose a customer faster than a set that won't stay
repaired. That’s why it is always good business to specify brand
as well as rating when you order parts. And if you depend on
Mallory you can put an end to call-backs, get precision quality,

yet pay no more.

G

&
Fu 4

%

% _.I| "

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

A
\'

.-
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