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Exclusive mounting makes the heater an
integral part in the Teletron gun.

In the DuMont Teletron, the heater “feet” are
welded to stainless steel lugs which accurately
position the heater on a ceramic disc. The result
is a firmly welded, vertically aligned assembly
which is inserted in the control grid cup and auto-
matically positions the heater within the cathode.
This eliminates critical, uncontrolled hand posi-
tioning of the heater. Positive centering prevents
chafing of the delicate heater coating and avoids
heater-to-cathode shorts.

Less open-heater failures

Stronger connections obtained by welding the
tungsten heater “feet” to the stainless steel lugs
rather than directly to the nickel stem leads,
greatly reduce open heater failures.

SHOWN 4/, TIMES
ACTUAL SIZE
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This assembly provides controlled heater-
to-cathode positioning; eliminates heater
shorts resulting from rupture of the
heater coating, os shown below.

SHOWN 20 TIMES ACTUAL SIZE

Greater heate- efficiency

When the contral grid is assembled, the distance
between the top of the heater helix and the outer
ridge of the ceramic disc controls the depth to
which the helix is seated inside the cathode.
Optimum-depth seating is thus predetermined,
insuring maximum heater efficiency.

Du Mont quclity control of heater design
and assembly builds longer, fuller, trouble-
free life into every Teletron.

Cathode-ray Tube Division, ALLEN B. DU MONT LABORATORIES, INC.. CLIFTON. N.J

*Trade Moark
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics 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 qpportunities.
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.

You also
receive this
Multitester

' -S:‘perhelerodyne Receiver

LEARN BY DOING
Youreceive and keep all the
FREE! RADIO-TV BOOK modern equipment shown

AND SAMPLE LESSON! above, including tubes and
Send today for valuable, professional qual-
National Schools’ new, ity Multitester. No extre

_ ilustrated Book of Oppor-  charges.
2 tunity in Radio-Television-
National Schools Training is All-Embracing "“"°"'7’r and an actual
National Schools prepares you for your choice of many ¢, ;, Terie :‘;;.”"."N" ﬁ”'—h
Jjob opportunities. Thousands of home, portable, and auto  course atso gRao R idalion-tlse ,'“ 2 LE |
radios are being sold daily—more than ever before. Tele- ~ Sffered p Spem, —~ €OUPOn MOW-"we U
vision is sweeping the country, too. Co-axial cables are gm0t g

now bringing Television to more cities, towns, and farms STD O

every day! National Schools’' complete training program APPROVED FOR

qualifies you in all fields. Read this partial list of opportu- VETERANS Both

nities for trained technicians: AND Resident and
Business of Your Own « Broadcasting NON-VETERANS esi °; d
Radio Manufacturing, Sales, Service o Telecasting Check coupon below Home Study
Television Manufacturing, Sales, Service Courses Offered!

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems “ATIONAL sc Hoots

Garages: Auto Radio Sales, Service LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905 S 2™

Sound Systems and Telephone Companies, Engineering Firms IN CANADA: 193 E. HASTINGS STREET,VANCOUVER, 8.C.
Theatre Sound Systems, Police Radio
And scores of other good jobs in many related fields. l FIND OUT NOW —MAIL COUPON TO DAY'
i
TELEVISION TRAINING i NATIONAL sciuoms, sbept. RG-93 Wail imemvslope |
You get a complete | 4000 South Figueroa Street postal card.
series of up-to-the- i Llos Angeles 37, California ]
minute lessons cov- { Send rreE Radio-TV Electronics book and FREE sam- :
ering all phases of re- 1 ple lesson. I understand no salesman will call on me. »
pairing, servicing and ] NAME - AGE .
construction. The same '
lesson texts used by resi- d: 'ADDREES = p
; dent students in our 3 j errYe i 70NE__STATE R
i’ modern and complete Television broadcast studios, Iab- | O Check here if released from service less than 4 years ago. I
oratories and classrooms! 0O Check here if interested in Resident Training at Los Angeles. l
k‘- - - - - amars 4——--------—_--————---——
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.F—CR-EI prepares you
ulckly for success in

The fufure is in your hands!

The signs are plain as to the future of the trained men in the electronics
industry. It is a tremendous industry, and—at the present time there are more
Jjobs 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.

CREI 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 lessons are prepared by
experts in easy-to-understand form. There
is 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 nceds and de-
mands of industry, so your CREI diploma
can open many doors for you. Countless
CREI graduates now enjoy important,

CaprPiTOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute e Founded in 1927

3224 16th Street, N.W.

SEPTEMBER, 1953

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.

,  Benefits Felt
" Right Away.

"ﬁ_-‘

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 2

WBROADCASTING
TELEVISION

B MANUFACTURING

M COMMUNICATIONS

W SERVICING

B AERONAUTICAL
ELECTRONICS

CREI also 6ffers
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

If you were discharged after June 27, 1950—let the
new 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) togetherwith
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 —1s up to you.

: CAPITOL RADIO ENGINEERING INSTITUTE
l Dept. 149, 3224 16th 51, N.W., Washington 10, D. C.
I Send booklet *Your Future in the New World of Electronics” and course outline. i
CHECK 1 TV, FM & Advanced AM Servicing 1 Aeronautical Radio 4
| FIELD OF ’-’_l Practical Radio Engineering Engmeenng l
GREATEST ] [ Broadcast Radio Engineering (AM, FM, TV) I
I INTEREST [J Practical Tetevision Engineering
I NOME.osanar o setsth dom o g m s m 50558544 8085 S W wed i PaGIe15 5 11000 = i |
wash_n tOII 10 D c l S B g 59 B sl P Wi P o SN So b G s S MR S TS B B BE T 15 l
' g LE l LY 0 51015 090 e g i 0 1 o MG B 3 Zone...... St A Bl ame i W NG e & l
| Check—(7 Residence School O Veteran |



,,,,,,,,,, &4 -..more important than everl

New service tool...PCH-4 TV ATTENUATOR

assures best reception in multi-station areas

IF you're in the thick of all the new channel assign-
ments, both VHF and UHF, you know what a job
it is to install H-pads for proper attenuation. Ordinary
“cut-and-try” methods take too much time and there’s
always danger of overloading.

Even if you don’t have attenuation problems now
— you will later on! That's why it’s smart to get the
low-down on this brand-new Centralab TV Attenuator.

The switching arrangement makes it possible to atten-
uate each station as much or as little as necessary de-
pending on daily conditions such as weather or existing
interference, and allows for proper attenuation to bal-
ance two or more stations. It shows you the proper
attenuation merely by turning a switch. You instantly
match signal strength to requirements of receiver. Four
different H-pads are mounted permanently to the at-

tractive metal case. All you do is hook up to the 300-
ohm antenna twin lead and turn dial to the H-pad
that gives you the proper attenuation. Then unhook
leads and install the proper H-pad. Checking and in-
stallation takes only a few minutes.

If customers want permanent selective attenuation
installation, this handy unit makes the job easier. And
it's another sale for you!

Your Centralab distributor has these TV Attenuator
Switches in stock for immediate delivery. Also ask him
for a demonstration and complete data on dependable
Centralab H-pads.

Always use Centralab H-pads
—you'll preventoverloadiag,
eliminate tearing of image

. improve both audio
and video results. Available
in 10, 20, 30 and 40 db. In-
stall in series with 300-ohm

Centgalab

A Division of Globe Union Inc,
922-] East Keefe Ave, ® Milwaukee 1, Wisconsin
In Canada, Box 208, Ajax, Ontario

RADIO-ELECTRONICS
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“SCOPE”
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8 WAYS
TO
EARN
MONEY

l IN TELEVISION I

1 DeFOREST'S TRAINING, INC., RADIO ELECTRONICS l

i 2533 N. ASHLAND AVENUE, I
"CHICAGO

i HICA 14, ItLINOIS RE-9-J )

i t would like your Opportunity Bulletin thowing 89 Ways To Earn ]

|} Money In Television-Rodio-Electronics'’; alse, complete facts about '

] the toining opportunities made possible by your organization.

: Name. —__Age

: Address Apt

! City. Zone. State

<m
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PROFITABLE, BRIGHT FUTURE IN

REAL
OPPORTUNITY
FOR YOU!

VISION

e ELECTRONICS

This great, billion dollar opportunity field now offers you &
chance of a lifetime to get started toward a real job or yaur
own profitable business. With the TV station limit now raised
from over 100 to 2053, Television in the next several ‘years
will be headed for almost every community. Mail coupon
today. See how you may prepare to cash in on one of the
most active fields of our time.

GET STARTED this Wonderfully Practical Way

You don’t have to know the first thing about Television-Radio-
Electronics at present. D.T.l. supplies you at home with (o)
the knowledge, (b) practical experience and (c) employment
service—EVERYTHING YOU NEED to help you get started in
Television-Radio-Electronics.

FIRST: You receive well-illustrated lessons.

SECOND: You use visual training movies—a great aid to
helping you understand important basic points FASTER . . .
EASIER . . . BETTER. D.T.l., alone, brings you this wonderful
visual fraining method at home—the same type the armed
forces, colleges and industrial organizations are using with
such remarkable results.

THIRD: You get many shipments of parts for setting up your
own Home laboratory—working over 300 construction and
test procedures for the practical experience you need. This
includes building and keeping a 5-inch commercial-type Oscil-
loscope, a jewel-bearing Multi-Meter, and a big 21-INCH TV

Set. D.T.l. also offers another home

training, but without the TV Set.
Build and keep this BIG DTI

FOURTH: Upon completing your
training, you can then get the fine

engineered TV set—easily
converted to U.H.F.

help of D.T.1.'s effective Employ-
ment Service—which has nation-
wide contacts with many employers
of trained Television-Radio-Elec-
tronic men.

if preferred, you can get all your
training in D.T.1."'s thoroughly
equipped electronic training labora-
tories in Chicago. Get the complete
story. We believe what we have
for you will really surprise you.
MAIL THE COUPON TODAY.

ONE OF AMERICA'S FOREMOST TELEVISION
TRAINING CENTERS"™

— Established 19371 —

MILITARY SERVICE

If subject to military service,
the troining information. we
have for you should prove very
helpful.
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OUTSTAND[NQ-pROADBAND LOW ANGLE, constant im-
pedance array.
A stacked “Conical-V-Beam” array offers the perfect
pattern with constant center impedance, one major in-line 5
lobe with compaeted, low angle vertical lobe and elimin-
ation of all spuriots lobes, for outstanding long distance
or local reception without snow, ghosts or reflections,
with full video and audio fidelity on any UHF channel. j
Designed with spline reflectory (no chicken coop wire)
for complete freedom from flutter, flicker:and reflections. -
Factory assembled for “ease of mind” installation. All
aluminum construction—Nothing to rust! -

t ‘\‘ 7 A ‘
.' — — 1 4 "‘
I . — | }"“‘

/o - OR SHINE! e

¢ MODEL

800-2X
NEW TELREX UHF “BOW-TIE”

1
"

Other moadels
¢ All Aluminum-Hurricane Design—with ::".':"yb';”?.'
spline reflector—No “Chicken Wire” range,
Reflector
® 66% Less Wind and Ice Loading for Lon-
gevity and “Ease of Mind” Installations >
¢ Nothing to Rust!

MODEL 750 UHF “BOW-TIE" ~—__ Famous

- for
&) P Efficiency—Nb Dead Spots Distance
¥ ® Gain Over 13°db (stacked) i
f ® Front-to-Back Ratio Over 25 db. MODEL

TELREX ® Simplicity of Installation i 8X-TV
COMMUNICATION o Séctiona_lized Design — Basic  Units' Inter-

ARRAYS changeable for Single Bay, Stacked or Para- . ‘ _
gy S bolic Assembly gt uingle D PO
Meters, 10 Meters ond 20 to out-perform any antenna
Meters. Write for Gulletins. or cambination of cute-ta-

Call or write for catalogs today on the complete frequency antennos. When -
TELREX line — these is no obligation, of course. vsed with Dua Band splines &L
it comprises the ultimate
' fram Channel 2 to 83. Un.
equalled for reception vp
to 200 miles.

i
“CONICAL-V.-BEAMS”
ARE PRODUCED UNDER
RE-ISSUE PATENT NUM-
BER 23,346 an¢ SOLD
ONLY THRU ‘AUTHOR.
IZED DISTRIBUTORS

ASBURY PARK 9
NEW JERSEY

RADIO-ELECTRONICS



9

Which DoYouWant? [

| GetYour FCCTieket | |
= -"n?en Use Our
- AmazinglyEtfective

geker

add tedm'cal mlﬂ‘ Greater Security ¥ 2 ﬁzz":mm "
ing to your practical o et | o
experience and el e— §

i, N
e

| can train you to pass your FCC License Exams
in a minimum of time if you've had any practical
radio experience — amateur, Army, Navy, radio
servicing or other. My time-proven plan can help
nut you, too, on the road to success.

Let me send you FREE the entire story
Just Al out the coupen and mail it. J will send
you, free of charge a copy of ‘"How to Pass FCC
License Exams,’”” plus. a sample FCC-type Exam,
and the amazing new booklet, *‘Money Making
FCC License information.
Edw, H. Guilford
Vice President

obtain yoyr C, ]
ommer,

:!’r's:r Sit for this ex::nal,n”“"

E tompleting e

Our Amazingly Effective JOB-FINDING SERVICE

we Guarantee Your course. " 90 days Helps CIRE Students Get Better Jobs
Here is just one recent example of Job-Finding Results
TO TRAIN AND COACH YOU AT HOME IN SPARE TIME Gets Five Job-Offers from Broadcast Stations
*Your ‘Chief Engineer's Bulletin® Is a grand way of
UNTIL YOU GET Y O U R Fc c L I c E N S E OURS 1S THE ohtulining employment for your graduates who have
ONLY HOME STUDY oblained their lIst e¢lass lieense. Since my name
COURSE WHICH has been on Lhe list, T have received calls or letters
SUPPLIES FCC- from fire slulliousT in the mu;lner;n n..:(;S.“?‘llll"”:‘lm
now employed as Transmitter Engineer a MMT.”
TELLS"”OW Employers Mﬂke ;IYDPNES a,xl“‘“:fL Elmer Powell, Box 274, Sparta, Temn.
. LESSONS AND Your FCC Ticket is always recognized In
JOB OFFERS I.Il(e These fo our FINAL TESTS. all radlo fields as proof of your technical
abllity.

Graduates Every Month

Letter from natlonally-known Airlines, “*We would also appreciate If you
would place the following additional advertisement in your bulletin—wanted
—Superiatendent of Communications " Salary $666.66 per month,

Letter from natlonally-known Airlines, ‘““We are contemplating placing
an Airline Ground Radlo Engineer.”” Starting salary $385 pver month.
These are fust a few examples of the job offers that come to our office Periodi-

cnll'y. Some licensed radioman filled each of these jobs . . . it might have been
you!

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS OF STUDY WITH OUR
Coaching AT HOME in Spare Time

Clevelond Institute of Radio Electronics

Name and Address License Lessons Desk RE-56, 4900 Euclid Bldg., Clevelond 3, Ohio I
T R S Fhiows) 18 | (Address to Desk No. fo avold delay?
221014 Wilshire St.. Bakersfield. Cal. | I want t0 know how I can get my FCC ticket imr a minimum of l
timie. Send me your FREE booklet. ‘‘HOw (0o Pass FCC License
Clittord E. vogt... .. . list| Phonej 20 Exmninations’ (logs not cover exams for Amateur license). as |
Box 1018, Dania, Fla. | well'as'a wample FCC-tvpe exam and she sinacinic aes bookler
i loney Makingt F cense Information. ure to- tell me
;;lmgé::cfér rlgll::crl;eé;!ehiloid.. N AL 1at! Ehone, 38 1 about your Television Engincering Course. :
CLEVELAND INSTITUTE OF RADIO ELECTRONICS | Mmoo,
! Adid J
. . ress. .
Desk RE-56, 4900 Euclid Bldg., Cleveland 3, Ohio 1 |
CARL E. SMITH, E.E., Consulting Engineer, Pres. j City... A s Ay Eha iAo AFE I ’%:::Il? State. . . i
e o o o v e e e . e o — o —— — =l |
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in Merit’s line

but complete coverage

where it counts!

Keep inventory at a
minimum, profits high with
Merit’s designed - for - action
line. Among the new, quick-
turnover items recently added:
flybacks £8") for Motorola

\7 .5 e
replace-

&.

series of yokes and TV power

ment, a new

transformers. Find Merit’s
complete line listed in John
Rider’s Tek-File and Howard
Sam’s Counter Facts and
Photo Facts—Tape Marked*
to help you.

And! Be sure to get
Merit’s new, really complete
Replacement Guide.’ g’g|
Forty pages of replace- ;-_—-w
ment data and schematics, in-
cluding IF-RF coils, an exclu-
sive Merit feature.

*originated by Merit

M E R 1

Coil & Transformer Corp.

4425 North Clark Street,
Chicago 40, Illinois

| inactive

THE RADIO MONTH

| THE FATHER OF RADIO, Lee de

Forest, celebrated his 80th birthday
August 26 at his home in Los Angeles.
Dr. de Forest, active in spite of his

' vears, still takes long hikes, though he

no longer attempts the mountain climbs
which formed part of earlier birthday
observances (as reported in this maga-
zine’s account of his 70th birthday, in
the October, 1943, issue).

Nor has de Forest the inventor been

missioned and is now owned by

recently. To his more than
| 200 patents—most of them in the field
| of electronics—he has added two more
which were reported during the past
year. Patent 2,594,740, taken out with
Dr. Wm. A. Rhodes of Phoenix, Arizona,
is for a light amplifier, a device to
intensify radiation either visible or in-
visible. It was deseribed in RaDIO-
ELECTRONICS for October, 1952, on page
114. Another patent, No. 2,617,875
(Rap10-ELECTRONICS, February, 1958,
page 100) is for a color-TV system
which eliminates the large rotating
wheel that has been a feature of certain
color television setups. Though the de-
{ velopment of three-color tubes may
| make this impractical for general TV
broadcast reception, it is useful for
\ closed-circuit medical and other color-
TV systems where the wheel is still
| used. The patent has been purchased by

Hugo Gernsback.

Allen B. Du Mont Laboratories, pre-
sumably for such applications.

FIFTEEN NEW TV STATIONS went
on the air between our last report in
this column, and July 11. Seven of these
are v.h.f. stations: KCSJ-TV (5), Pue-
blo, Colorado; KFXD-TV (6), Nampa,
Idaho; KCMC-TV (6), Texarkana,
Texas; KIDO (7), Boise, Idaho; KLLAS-
TV (8), Las Vegas, Nevada; KTXL-

Dr. Lee de Forest.
Painting by George Camarero, South American painter. This painting was com-

It was painted in 1952.

TV (8), San Angelo, Texas; and KTVH
(12), Hutchinson, Kansas.

The new u.h.f. stations are: WTVE
(24), Elmira, N. Y.; WKOW-TV (27),
Madison, Wisconsin; WNAO-TV (28),
Raleigh, N. C.; KIMA-TV (29), Yakima,
Wash.; WMTYV (33), Madison, Wiscon-
sin; WOSH-TV (48), Oshkosh, Wis-
consin; WTVI (54), St. Louis, Mo.-Belle-
ville, Ill.; and WISE-TV (62), Asheville,
N. C.

In addition, two older stations shifted

to new channels. WBBM-TV, Chicago,
moved from channel 4 to channel 2;
and WTMJ-TV, Milwaukee moved from
3 to 4.
CBS APPROVED NTSC color at the
NTSC meeting July 21. Columbia’s Dr.
Peter Goldmark himself seconded fthe
motion asking FCC to adopt new color
standards. FCC’s approval is expected
to come about the end of 1953.

RADIO-ELECTRONICS
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CHECK THESE SEVEN
FAMOUS 1. C. S. COURSES
~ONE FOR YOU!

(] PRACTICAL RADIO-TELEVISION

ENGINEERING — Foundation course
for radio-television career. Basic prin-
ciples plus advanced training. Radio.
Sound. TV.

TELEVISION TECHNICIAN-To
quality you for high-level technical posi-
tions in television. Camera, studio, trans.
mitter techniques. Manufacture, sale
and instaliation of TV equipment

TELEVISION RECEIVER SERVIC.
ING=Instaltation. serviclng, con-
version. Dealership. For the man who
knows aboul radio and wants TV
training.

RADIO & TELEVISION SERVICING
—Designed to start you repairing, in-
stalling and servicing radio and tele-
vision receivers soon after starting the
course.

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

RADIO OPERATING COURSE
Special course to help you pass the
Government examination tor npera‘(or's

INTERNAT

ART

O] Commercial Art

[ Magazine and Book
lustrating

O Cartooning

[ Heating

[ Steam Fitting

[ Atr Conditioning

O Electriclan
BUSINESS

11

ortunity

¢ Prepare now for the new Radio-TV-Electronics boom.

Get in on VHF and UHF . . . aviation and
mobile radio . . . color TV . . . binaural sound! The
International Correspondence Schools can help you!

O Show Card and Sign Lettering (] Business Administration

O Fashion llustrating
AUTOMOTIVE

O Automobile, Mechanic

O Auto-Elec. Technician

O Auto Body Rebuilding
and Refinishing

O Diesel—Gas Engines
AVIATION

O Aeronautical Engineering Jr.

O Alrcratt Engine Mechanic

O Airptane Dratting
BUILDING

O Architecture

O Arch. Drafting

O Building Contraclor

O Estimating

O Carpenter and Miil Work

O Carpenter Foreman

O Reading Blueprints

O House Planning

O Accounting
D Bookkeeping

O Secretarial
O Federal Tax

0 Advertising

[ Sales Management

[ Salesmanship

O Traffic Management
CHEMISTRY

O Chemicat Engineering

2 Chemistry

O Analytical Chemistry

[ Petroleum—Nat'l Gas

O Certified Public Accountant
[ Stenography and Typing

[J Business Correspondence
O Personnel and Labor Relations [J Electrical Drafting

[ Mechanical Drafting
[ Retail Business Management (] Structural Drafting
O Managing Smatl Business

J Pulp and Paper Making

ONAL CORRESPONDENCE SCHOOLS

BOX 2879-J. SCRANTON 9, PENNA.

Without cost or obligation, send me “HOW to SUCCEED" and the booklet about the course BEFORE which | have marked X

CIVIL, STRUCTURAL (I College Preparatory

ENGINEERING
O Civil Engineering
O Structurat Engineering
O Surveying and Mapping
O Structural Drafting AND SHOP
O Highway Engineering
[ Reading Blueprints
[ Concrete Construction
D Sanitary Engineering

O Aircraft Dratting
O Architectyral Dratting

O Sheet Metal Dratting

J Mine Surveying and Drafting
ELECTRICAL

O Electrical Engineering

O Electriclan

O Etectrical Maintenance
O Electrical Drafting
O Electric Power and Light

O Lineman

HIGH SCHOOL

If you've ever thought about Radio or Television as a career . . .
if you have the interest, but not the training . . . if you’re waiting

for a good time to start . .. NOW’S THE TIME!

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

I.C.S. training is success-proved training. Hundreds of I.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 successful businesses of their own.

With 1.C.S., you get the rock-bottom basics and theory as well
as the all-important bench practice and experimentation. You
learn in your spare time—no interference with husiness or social
life. You set your own pace—progress as rapidly as you wish.

Free career guidance: Send today for the two free success books, the
36-page “How to Succeed” and the informative catalog on the course you
check helow. No obligation. Just mark and mail the coupon. With so much
at stake. you owe it to yourself to act—and act fast!

ICS

O Stationary Steam Engineering
O Stationary Fireman

ADIO, TELEVISION,

COMMUNICATIONS

O General Radio
O Radio Operation
O Radio Servicing—FM
O Television

0 Mathematics
0 Commercial

O Mechanical Engineering
O Industrial Engineering
O Industrial Supervision O Electronics

O Foremanship [ Telephone Work

[ Mechanical Dratting RAILROAD

(3 Machine Design-Drafting O Locomotive Engineer

O Machine Shop Practice D Diesei Locomotive

CJ Tool Design - CJ Alr Brakes [ Car Inspector
O Industrial Instrumentation [ Railroad Administration

O Machine Shop Inspection TEXTILE

O Reading Blueprints

O Toolmaking

O Gas—Etectric Welding

O Heat Treatment— Metallyrgy
O Sheet Metal Work O Loom Fixing

[J Sheet Metal Pattern Draftlng O Finishing and Dyeing
O Refrigeration O Textile Designing

YEAR OF THE SIX
MILLIONTH STUDENT

[ Textile Engineering
I Cotton Manutac ture
] Rayon Manutacture
O Woolen Manufacture

POWER
O Combustion Engineering
O Diesel—Electric
O Brectric Light and Power

licenses. Code. TV.FM. Radior

INDUSTRIAL ELECTRONICS-

Broad, solid background course devoted
to the eloctron tube and fto its many
applications.

Working Hours AM. to -P.M.

O Plymbing O Plastics O High School Subfects

Name. Age. Home Address
City. Zone State

o :

Special tuition rates to members of the U. S. Armed Forces. Canadian residents send
coupon to International Correspondence Schools Canadian, Ltd., Montreat, Canada

SEP
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f Hi-Fi Enthusiasts!

Choice 0

Model 5P8-B Radax
Super-Eight. Unusual
bass bolonce in B-inch
coaxial speaker.
Response 35-13,000 cps
46 db. 15-20 watts,
Imp: 8 ohms. 1 Ib,

Alnico V magnet. 52"
depth behind mtg. panel.
List Price. .. $47.50
Avdiophile Net.. $28.50

Model SP12-B Radax
Twelve. Full range
12-inch coaxial
speaker, Response
35-13,000 ¢ps 6 db.
15:20 watts. Imp:

8 ohms. 1 Ib. Alnico

V magnet. 6%” depth
behind mtg. panel,

List Price... $49.50
Avdiophile Net. . $29.70

Moadel SP12 Radax
Super-Twelve. Amazing
lows and highs in 12-
inch cooxial speaker.
Response 30-13,000 cps
45 db. 25 watts. imp:
16 ohms. 3 |b. Alnico

V magnet. 7V2” depth
behind mtg. ponel,

List Price...$95.00
Audiophile Net..$57.00

Mode! SP15 Rodax
Super-Fifteen. Fullest
ronge and bolonce in

15-inch coaxial speaker.
Response 30-13,000
cps. 5 db. 30 watts.
Imp: 16 ohms. 5V Ib.
Alnico V magnet.

8%;” depth behind

mig. panel.

List Price...$130.00
Audiophile Net.,$78.00

';w" i ¥ 5

e

Enjoy the Range and the Realism

New concepts by E-V create new values
for you in the enjoyment of sound
reproduction. Unique Radax principle
and built-in mechanical crossover per-
mit design of the low-frequency cone
and high-frequency axia! radiator for
extended optimum bass and treble re-
sponse. Heavier '‘pound-rated” mag-
nets provide more driving power and
generous distortion damping factors.
These and other E-V quality features
assure more listening pleasure.

Hear them at your E-V Distributor
or Write for FREE Hi-Fi Bulletins

N, MICH-

NA
UCHA bles Arlob

B
sT.e 5, USA Col

NYT

LL
) CARRO
41 4 €. 40th St

E.pol' 1

THE RADIO MONTH

The new portable receiver as compared
to a ladies’ diminutive wrist watch.

WORLD'S SMALLEST RADIO of
the standard portable type was intro-
duced recently by Emerson. It is known
as the Pocket Radio, is 6 inches long,
3% inches high, and 1% inches deep
and weighs less than a pound. It is ac-
tually a good fit for a shirt—if not a
vest—pocket. Smaller radios have been
made, but they have been special jobs,
with earphones and trick outside
antennas.

The Pocket Radio is a standard port-
able in every respect as judged by
equipment, volume and wiring methods.
It is variable-capacitor tuned, has an
almost flat 2%-inch speaker and stand-
ard wiring. The ferriloop antenna, now
practically universal on small portables,
is a flat bar inside the bhase of the
handle. Circuit is superhet; four sub-
miniature tubes.

The method of removing the chassis
is especially ingenious. It is held against
the back of the cabinet by little tabs
which are part of the chassis frame,
and which slip under loops molded in
the plastic cabinet. It is necessary only
to slip the chassis an eighth of an inch
to the side and lift it right out.

THE FCC UPHOLDS HAMS' right

to operate in the 21-mc¢ band even
though such operation causes interfer-

| ence with certain television receivers.

In response to compla’nts received from
TV-set owners the Commissicn declared
that interference from properly oper-
ated amateur transmitters in this band
is “due principally to characteristics
in the design of the television receiv-
ers,” which can be cured in many cases
“by simple and inexpensive means.”
The FCC’s statement also called at-
tention to the more than 300 TVI com-
mittees made up of set owners, ama-
teurs, and industry representatives who
have already succeeded in solving in-
terference problems in various parts of
the country.

“BOTTLE-CAP" SOFAR BOMB has
been developed by the U.S. Navy for
quickly locating ships in distress or
aireraft forced down at sea in the
eastern North Pacific area. The bomb,
loaded with four pounds of TNT, is
detonated under water automatically
and sends out extremely powerful sound
waves . in all directions. These are

Interior of the new minute receiver.

picked up by hydrophones at several
SOFAR (Sound Fixing And Ranging)
stations in Hawaii and California and
a “fix” on the source of the explosion
is obtained almost instantly by com-
paring the hearings obtained at the
various stations.

The new bombs can be set to go off
at any depth from 1,500 to 4,000 feet.
The adjustment is made in 500-foot
steps by removing caps like those used
for sealing soft-drink bottles from the
neck of the bomb.

THE 1953 AUDIO FAIR in New York
City, scheduled for October 14, 15, 16,
and 17, is expected to attract more than
20,000 visitors, by far the largest crowd
to visit any similar exhibit. As an in-
dication of the growth of the audio
industry and the high degree of public
interest. the 1953 fair will occupy three
floors of the Hotel New Yorker, in con-
trast to two floors in 1951 and 1952.
and will feature a record-breaking num-
ber of exhibits by more than 100 man-
ufacturers.

As in previous years, the Audio Fair
will coincide with the annual conven-
tion of the Audio Engineering Society.
The fair will be open to everyone, free
of charge.

NEW RCA TRANSISTORS now os-
cillate at frequencies as high as 425 mc,
far beyond any types previously re-
ported. Previous reports had indicated
a high of 225 mec. Experiments with
these newly developed point-contact
types were described by F. L. Hunter.
RCA transistor engineer, at the joint
I.E.E-A.LE.E. conference held in July
at Pennsylvania State College.

Work done by Mr. Hunter and B. N.
Slade with both positive- and negative-
type germanium shows that point-
contact transistors made of the P-type
are capable of reaching the highest
frequencies in oscillator circuits.

NINTH ANNUAL National Electron-
ics Conference will be held September
28, 29 and 30, at the Hotel Sherman,
Chicago, 1ll. The technical program
will comprise 99 papers, and there will
be exhibits from 140 manufacturers.

END

RADIO-ELECTRONICS
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NEW HOME OF ALLIED RADIO
uvltra-modern facilities TO SERVE YOU BEST

rrie! J—

the only
COMPLETE
catalog for

%}

get yovur
value-packed

1954
ALLIED

268-PAGE CATALOG
The World's Largest Stocks

e TV and Radio Parts

o Test Instruments

e High-Fidelity Equipment

e Custom TV Chassis

e AM, FM Tuners and Radios
® Recorders and Supplies

e P. A, Systems, Accessories
® Amateur Station Gear P
o Builders’ Kits, Supplies Q I
e Equipment for Industry

everything in
TV, Radio and
Industrial

Electronics

You’ll want the one complete Buying Guide to
Everything in Electronics—268 pages packed
with the world’s largest selection of quality

equipment at lowest, money-saving prices. See all

the latest releases in custom TV chassis,

TV antennas and accessories; AM and FM tuners

and radios; everything in High-Fidelity custom
components; latest P.A. Systems and accessories;

== recorders and supplies; Amateur receivers,
R R eeﬁ* - ] transmitters and station gear; specialized industrial
FﬂsteSf sel’VI(e in ,; electronic equipment; test instruments; builders’

kits; huge listings of parts, tubes, tools, books
—Yyour choice of the world’s most complete stocks of
quality equipment. ALLIED gives you every

buying advantage: speedy shipment,

expert personal help, lowest prices, liberal terms,
28 assured satisfaction. Get the 1954 ALLIED
Catalog. Keep it handy —and save time and
money. Send for your FREE copy today.

Electronic Supply

SAVE ON EVERYTHING
IN ELECTRONICS

ALLIED RADIO

World’s Largest Electronic Supply House

SEND FOR THE LEADING
ELECTRONIC BUYING GUIDE

S

i ALLIED RADIO CORP., Dept. 2-J-3 :

EASY-PAY TERMS TV and HI-FI SPECIALISTS : 100 N. Western Ave., Chicago 80, lllinois :
Use ALLIED'S liberal Easy To keep up with developments ! !
Payment Plan—only 10% in High-Fidelity and TV, look | [J Send FREE 268-Page 1954 ALLIED Catalog. :
dawn, 12 months ta pay—no to ALLIED. Count on ys for alil | 1
carrying charge if you pay in the latest releases and largest : Name :
60 days. Available on Hi-Fi stocks of equipment in these ) ]
aond P. A. units, recorders, TV important fields. If it's any- : Address :
chassis, test instruments, thing in High-Fidelity or Tele- ] t
Amateur geor, etc. vision=—we have it in stock! : :
y " Citymmee & & Zone State. H

L 4
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NICE

B O

UY. .« With afbik;ck eye

apprehension — feeling sure he's scheming to “do” you ou
your hard-earned inoney- Tliis menta) black eye gen the

industry.

Ard ue know what we'rr talking aboul. Since 1945 —
nationwide TV — the Raytheon Mar
America's largest surety
Television Service Deale:

issued 1o semvice dealers all over the Unit

consider this amazing
of these sclected s
1

record a marvelous
ervice dealers.

Awp stoWt

Ifyo" & "d‘nhwd uﬂra! yo“’ RAYIIIEON BONDEL ELE‘LTROIIIC ’IECIINICMNS.TI be akill d tecl
) - icy wnust akilled techny
RADIO AND TELEVISION SERVICE DEALER ; v i
is up agm'm!, ]ou'd buy him a steak for his eye

WE'LL WAGER DOLLARS 10 doughnuts you approach 3 TV-Radio Service Dealer with

fession by the public ;s undeserved. When Tv.Radio Senice Dealers were swept
into the spectacular grawth of the nation's fastest devcloping new industzy, some 4.
made mistakes, but.the misguided were wighty few. The vast majacity of Television 8. Keep labor
and Radio Scrvice “Fechnicians are capable. efficient, thoroughly rusiworthy busie s
nessmen doing 2 magnificeut job of keeping pace with a rapidly expanding new

qualified Bonded dealers faxe andled toc've receivwd less than 30 complaints. We
indigation of the ski

Excellence in & lochrorich

WAYTHION HANU'ACVUIIN. COMPANY. REICIVING Tust DIVISION
NHIWION . CHICAGO

R
r//‘./r‘~/‘/‘/\/‘/'",/ g W oL S dind PR e i VAN ¥yy

The sersice dealers that are bonded through Raytheon are nationally known a8

Gians, have modetu, elhcient test cquipmet. and 2 wealth of experience 10 qualify
for this coveted classification. They adhere 10 a strict 8-point Code of Ethics
Jesigued 1o protect.yor- ere wis:

Y. Guarantee all Radio and Television repais work for 90 days.
2, Use ouly parts of recoguized quality.
Charge not wnore than Tist price for parts nstalled

| of an unfair postion of
TV-Radio Service pro-

(2

Test customers’ whes as accuratcly as possible. ¢
charges at 2 reasouable level.

Perform ouly such wotk as is uecexary.
7. Maintain prope? equipment f goodd Tepaiv work. 2

that's way bagk before 8. Maintain the Iighest quality wenice.

aufacturing Companys Wirongh several of Whstever the make and model of your radio or television scts. next time you need
companies has been Bouding the repuis

rs. More than 30.000 Registered Bond Cei
cd States, and of the il

work of Hadio and service we'd like 10 suggest you call a Raptheor Bonded Electrome Techuisian. |
rtificates have been :

for hiis seal. 1°s the symbol of a senvice man whine work, way of doisg Lusiness, and
Hious of jobs these

integrity ate above reproach.

i, ntegrity and ability

- ATLANTA . LOS ANGILES

P o ard

ELEVISION AND RADIO TUBLS. SNDUSTATAL AND POWER TUBLS TELEVISION AND RADIO SETS. GERMANIUM PRODUCTS. DIATHERM CQUIPMENT, LLECTRONIC coonens, ELECTRONIC
C MACHINE TOOLS AND LLECTRONIC HUSES. SONAR. RADAR AND COMMUNICATIONS {QUIPMENT SON THEURITED STATES GOVEANMENT.

YTHEOR MANUFACTURES T
MARING £QUIPMENT. ELECTRONIC DUPLICATORS. INDUSTRIAL EQUIPMINT, ULTRASOR!

Raytheon Is Telling Your Side of the Story to over

25,000,000 Readers of [[]13

'Sff Seaptember 21st issue of LIFE will carry the

i g tgﬁ,. two col.or advertisement pictured

g elling your side of the Radio-TV Servi
ry to LIFE’S vast audience. We gladly run ‘t,;rcx‘sa

advertisement to help you
clc])mbat the unjust attacks
that have been made on

your profession and to gi
: : give the publi
i)tx.c:u;:ro:v at‘l;eoxf'e::lly_ goodhiob yolzx a;': cal‘ogauge
aying '‘thank ; .
l\gy;alty to Raytheon Radio and e?e‘:/ision ub
Willazs:re_ you their quality and performanf:f:
ntinue to meet your most exacting

’ fOl' our
requirements.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE

RADIO-ELECTRONICS



START ON THE ROAD TO SUCCESS
Study the RCA

V Servicing Course
in your spare tfime

ARE you satisFiED with the position you now hold? Do you feel
you're worth more money? Are you pleased with yourself, your
work, your associates . . . and your future? What does the next
year hold for you . . . and the year after that?

Are you content merely to plod along through the best vears of
your life . . . or do you want to get into more pleasant work . . .
hold a well-paid job . . . perhaps establish your own business?

SEND FOR FREE BOOKLET _\faii the coupon-

* * today. Get complete information on the RCA INSTITUTES
) . . Home Study Course in Television Servicing. Booklet gives
RCA Institutes conducts a resident school in New vou a general outline of the course by units. See how this
York City offering day and evening courses in practical home study course trains you quickly. ecasily.

Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

»,

L =/

Mail coupon in envelope or paste on postal card.

MAIL COUPON NOW'!

RCA INSTITUTES, INC., Home Study Dept. RE-953 m\%
350 West Fourth Street, New York 14, N. Y,

If you are looking for a REAL opportunity . . . If you want to
Grow with a GROWING INDUSTRY . . . If you want to grasp the
success that should be yours, then we say to you, study TV Servicing.

Everyone knows that Television is the fastest growing industry
today. Opportunities are going begging for men who have the
training and ability to grasp them. Now is rhe time to start on the
road to success in TV Servicing.

Study at Home in your spare time

The RCA Institutes Home Study Course in TV Servicing is easy
to learn. You progress rapidly, step by step, as you learn the
procedure of servicing and trouble-shooting TV receivers and in-
stalling TV antennas. Hundreds of pictures and diagrams help you
understand the how-it-works information and the how-to-do-it
techniques.

A Service of Radio Corporation of America

The RCA Institutes TV Servicing course was written and planned
by instructors with years of specialized expericence in training men.
You get up-to-the-minute information, too, because you study
right at the source of the latest developments in Television. Your
lessons are carefully examined and accurately graded by competent
teachers who are interested in helping YOU to succeed.

RCA TInstitutes is licensed by the University of the State of
New York . . . an affiliate member of the American Society for
Engineering Education . . . apnroved by leading Radio-Television
Service Organizations.

It costs so little to gain so much

RCA Institutes makes it easy for you to take advantage of the
big opportunities in TV Servicing. The cost of the TV Servicing
Home Study Course has been cut to a minimum. You pay for the
course On a pay-as-you-learn unit lesson basis. No other home
study course in TV Servicing offers so much for so little cost 1o you.

=)
=

Without obligation on my part, please send me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVICING.” (No salesman will call)

Name . —
RCA INSTITUTES, INC.
A SERVICE OF RAD/IO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y. City Zone State
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Tung-Sol.
Quality

TUNG-SOL moke:
Sealed Beam Lamps,

Minioture Lomps,
Signal Flashers,

All-Gloss

Tubes, Radio, v,
pose Electron Tubes,
ductor Products.

Picture
Special Pur
Semicon

TUNG-SOL ELECTRIC INC.
Newark 4, New Jersey
Sales Offices: Atlanta, Chicago, Colum-

, bus, Culver City (los Angeles), Dallas,
Denver, Detroit, Newark, Seattle

RADIO BUSINESS

BAROMETER of the PARTS INDUSTRY

During July, 90 of the leading 400 manufacturers of Radio-
Television-Electronic parts and equipment made changes in their lines.
There was an increase in “change activity” as compared to June.

In price revisions by the number of manufacturers and products affected,
the following summary illustrates the comparative trend for the months of
June and July.

No. of Products

No. of Manufacturers

June | July June July
| Increased prices 36 25 Increased prices 1,112 783 )
Decreased prices 24 21 ! Decreased prices 96 786

For a summary of the most active product categories, see the following table:

{ |
Discontinued

{ Increased Decreased New
Prices Prices Products Products
Product Group | ——— e [ —— | —— —
No. of | No. of || No. of | No.of | No.of| No.of |[No.of| No. of
| Mfrs. | Products|| Mfrs. | Products|| Mfrs. Products” Mfrs. | Products
| Antennas & Access. | 6 | 28* ” 8 50* 18 153* 10 , 68**
Capacitors [ o | o || 1 a3e | 1 228+ [ 0
" | | Controls & Resistors| 0 o o t o | 1 116* | o 0
i ! PO | [ [ VNS | || A
[Sound & Audio Prod.| 12 63% || 4 | 19% (| 33 231+ || 19 |  63%* |
[ Test Equipment 0 ow || 1 el 6 | s 2 [ s
l Transformers 2 241%* 1 170* II 3 l 134* :: 3 77 |
Tubes o 714+ || 5 17 || 7 ares || 5 | 14ve
Wire & Cable 1 280+ 1 sor || 2 oar | 2 | we |
* Increase over June T S— I * Increase over June |

** 1)ecrense from June — ** Decrense from June

Comment: For the second month in succession, more manufacturers have reported product
I changes than for any other previous month. The most active product classification continues
i to be the Sound and Audio Products group, with a total of 44 manufacturers reporting
i changes.

This data is prepared huilhe staff of United Catalog Publishers, Inc., 110 Lafayette Street, New
York, publishers of Radio’s Master, the Official Buying Guide of the Parts Industry:

Merchandising and Promotion

Sylvania Electric Products, Inc., is
offering a new TNT (Tube 'N Tool)
Chest to TV-radio service technicians
in a promotional campaign running
from August 1 through November 15.
In another promotion, the Sylvania
Radio Tube and Electronics Division

is conducting a co-operative campaign
for distributors, consisting of six mail-
lings aimed at general users, manu-
facturers, and small industries.
Raytheon Manufacturing Co., Wal-
tham, Mass., conducted another in its
“How to Interpret What You See in
UHF” lectures for service technicians
in Boston recently in co-operation with
local Raytheon distributors. William
Ashby of Raytheon’s lecture staff was
the principal speaker.
Channel Master Corp., Ellenville,
N. Y., has made available to distribu-
. |tors a four-color counter display mer-
4 chandiser for its interaction filters. The

TMOSE SEPARATE ANTENNAS

- TOGETHER
W ozt wistia

three units, the Tenna-Tie for v.h.f.,
and the Triple-Tie and Ultra-Tie for
both v.h.f. and u.h.f. are mounted right
on the card. ]

Radelco Manufacturing Co., Cleve-
land, is offering an automotive antenna
floor displayer with the purchase of. its
DB-40 assortment of Radelco auto
antennas.

Duotone Co., Inc.,, Keyport, N. J., is
offering an inspection kit including a
microscope and a tool for replacing
phono needles, in a special purchase
deal.

JFD Manufacturing Co., Inc., Brook-
lyn, N. Y. launched a two-pronged
promotional campaign designed to sell

(CONTINUED ON PAGE 22)
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A new line of High-Fidelity
Reproduction Equipment for
Volume Sales...Record Profits!

ERE'S THE LINE of high-fidelity reproduction equipment that will

bring customers to you! It offers the ideal answer to the grow-
ing demand for matched units in home sound systems. For the first
time quality voice and music reception is available to erery family...
at prices they can afford!

The General Electric Variable Reluctance Cartridge started this
business of high-fidelity. Today’s G-E announcement of a new line
of reproduction equipment completes the home sound picture. Your
customers get the dual advantage of purchasing individual compo-
nents or the complete ensemble for a home decorator installation.

Whether you sell or install high-fidelity sound equipment you'll
want to have these units on hand. Be ready for the tremendous market
they’ll create...order today! Call the local General Electric distrib-
utor or write today to: General Electric Company, Section 4593
Electronics Park, Syracuse, New York,

777 %

G-E POWER AMPLIFIER

21

G-E DUAL COAXIAL SPEAKER
Model A1-400

New approach to coaxial speaker de-
sign—high sensitivity at low cost. Ex-
ceptional balance between spcakers
with G-E baffle plate development.
Revolutionary Tweeter Heart...a
wavefront shaping plug ... provides
smooth tweeter response.

G-E PREAMPLIFIER-CONTROL UNIT
Model A1-200

Combines functions of equalized pre-
amplifier plus adjustable record com-
pensation, program input selection,
tone controls and volume control.
Matching unit for the “Custom Music”
amplifier. Self-powered for use with
any installation.

Model A1-300

The G-E A1-300 is a medium power,
compact amplifier designed to provide
needed speaker power. An essential
element in the new General Electric
“Custom Music”’ Ensemble. It will
deliver high-fidelity performance at
very low cost.

G-E DELUXE TONE ARMS
Model A1-500 (12”)  Model A1-501 (16”)

For home or broadcast station use.
Compatible with the exceptional qual-
ity of G-E cartridges. Calibrated stylus
pressure adjustment...1 gram to 10
grams. They were developed to im-
prove record reproduction in any home
or broadcast studio installation.

% carn pul “your coy literece are_ T8 o 'R
=

R e G-E SPEAKER ENCLOSURE

Sy Model A1-406 (6 cu. it
Attractive corner or wall cabinet in
G E N E R A L E L E c T R I c hand-rubbed blond or mahogany ve-
neers. “Distributed port” design offers
tone realism from 40 to 15,000 cycles.
SEPTEMBER, 1953
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FACTS YOU
SHOULD KNOW
ABOUT UHF
CONVERTERS

Many converters on the market to-
day are unsatisfactory in fringe and
shadow areas where signal strength
is low. Before you install a UHF
converter in these areas you should
know these facts:

Signal power loss in the preselector
seriously affects picture quality.
Most UHF converters use sliding-
contact shorted line tuners in the
preselector with a fixed power loss
of 6 db. The Turner converter uses
High Q coaxial cavity tuners with
no sliding contacts. Signal power
loss is cut to 3 db. The resulting low
noise figure keeps picture quality
high.

Oscillator radiation often causes dis-
turbing interference with neighbor-
ing sets. In the Turner converter the
oscillator tube socket and all asso-
ciated circuits are inside the coaxial
cavity, self-shielded. Removable cov-
ers provide a second shield against
radiation.

High amplifier noise figure can fur-
ther damage picture quality. The
Turner converter uses a special
broadband amplifier with Cascode
circuit. It retains the preselector
signal savings without appreciably
increasing the noise figure. The
Turner amplifier noise figure is
only 4 db.

Whether you're selling converters
for installations in shadow or fringe
areas or putting one in your own
home, remember . . . the Turner
converter often means the difference
between good reception and bad.

EXCLUSIVE TURNER FEATURES
Higher sensitivity

Extremely low noise figure
Exceptional frequency stability
Double shielding

Hi-Q silver ploted coaxiol covities
No sliding contocts

OTHER MAJOR TURNER FEATURES

Continuous single-knob tuning. lilumi-
nated slide-rule diol. Smoller size:
8"x6"x6'. Use with UHF or combina-
tion ontennas. Self powered, uses chon-
nels S or 6. Complete instollotion in-
structions for 110-120 volts 50-60 cy-
cles AC. Schemotic included.

List
price

$49.50

In VHF fringe and shadow
areas, the Turner Booster is
a superior performer,. too.

tHe TURNER company

933 17th St.,, N.E.,, Cedor Ropids, lowe
Export: Ad Auriemo, Inc.,
89 Brood St., New York 4, N. Y.
Conodo: Conodion Morconi Co.,
Toronto, Ont. & Bronches

RADIO BUSINESS

Wit
Sowe Insallation Post;

2.3 4 TV CETS =1 ANTENN?

JFD Tele-plex set couplers as well
as additional TV sets in the home. The
campaign is highlighted by a four-color,
three-dimensional display for window
or counter. Pamphlets for direct mail
or point of sale are also included.

Radiart Corp.. Cleveland, designed a
new point-of-sale display for its CDR
rotor which permits the customer to
operate the rotor.

Webster Electric Co., Sound Sales
| Division, Racine, Wis., is offering parts
distributors a cartridge dispenser which

'\Q“
o
=~
x
=~
~
"‘."I
~

will hold 50 crystal cartridges. A re-
placement chart is included with each
dispenser. END

NEw FEATURES make
PHOTOFACT

more useful than ever

for foster, more profitable servicing

Alignment Frequencies
'ighl on photos adjacent to
a

justment number—to speed
\‘ll up odjustment.
\—
| o
| ©%%.  Voltages on Schematics

10 help speed volvo‘ga analysis
for quick locotion of trouble.

Waveforms on Schematics

"By teproduced right on the diagram
s~ at vital points for rapid analysis
—Ll by 'scope.

Series Filament Schematic

for quick reference when receiver
., * employs series or series-porallel
= combination filoment string.

¥ Blank Pin or Locating Key

shown on each tube in placement
chart (top view) to aid in substic
tuting and replacing tubes
without chassis removol.

o Tube types on chossis top photo views
o Tube failure check chart in TV Folders
® Fuse location on tube pl t chart
® TV Trouble-Shooting Aids Chart

o Tips on TV servicing in the field

o Color code on transformer lead

NOW! GET THE PROOF FOR YOURSELF!

We'll send you a Free Photofact
Folder on ony receiver covered
in Sets No. 101 and following

Learn for yourself—at our expense—how

PHOTOFACT pays for itself by earning bigger

profits for you! Select any Folder appearing

in PHOTOFACT Sets Nos. 101 and following,
from the PF Index. (If you haven’t a copy,
see your distributor.) When you write for
your Free Folder, be sure to state Photofact

Set and Folder Number as shown in the

Index (offer limited to Folders in sets subse-

quent to No. 101). Get your Free Folder now.

Examine, use, compare—see why PHOTOFACT

helongs in your shop!

HOWARD W, SAMS & CO,, INC.
2205 E. 46th St., Indianopolis 5, Ind.

|
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No matter where you live VETE RANS'
or what you are doing now... CIV|L|ANS!

Theusands of new jobs In TV are opening wp In
every state as new statlons go on the alr. You
too can take your place in America’s booming
TELEVISION and Electronics industry . .. enjoy
the success and happiness you always wanted
out of life! Now...prepare for a life-time
career as a trained TV TECHNICIAN, oftem withi

months . . . using the same successful
S, A, “jearn-by-doing” homg study

A S TELEVISION &= S
0 $S
teq EXPERIENCE NECE

P nev TELEVISION X

N W IN Y
' & GET MORE! LEARN MOR

1 give you ALL the equip"ient anc. v E E E R A N S [

e

JeEARN MORE!

trainimg ycu m}ed to prepare for the
ing. Ty of my students mle $550 MY SCHOOLS FULLY APPROVED TO (2
a week repairing Radio-TV sets in thei-  TRAIN VETERANS UNDER NEW G.1. BiLL!
:gxﬁé?:sié:;_an SHowRowhiEroietbin ST ¢ discharged after June 27, 1950 —
MORE EQUIPMENT! CHECK COUPON BELOWI| Also approved
for RESIDENT TRAINING in New York p

ou tui ceep this protessional GIANT
SCREEN TV RZCEIVER complete with big City . . . qualifies you for full subsistence @‘
allowance up to $160 per month. ;

pictur> tube (desigred and engineered to take
Slodog p eny size up to 21-inch . Also all units illustrated,
plus additional e juipnent! Everything supplied
complete with al tnbes.

FREE FCC COACHING COURSE!

=% “repaces vou at home far your FCC License.
= i The test jobs in TV and radio require an FCC HOW AND WHERE TO GET A =~
eT,. —icenie. My FCC Coaching Course is given to BBETTER PAY JOB IN TELEVISIONI. -.»
ewer Supmy 0u ¢t NO EXTRA COST after TV Theory -See for yourself how sk 0

and Fractice is completed. my simple, practicat =
BECOME A TV CAMERAMAN! Wlimethods make sucy
.CeSS easy. ‘

MAIL COUPON TODAY!
m"Y 4 FREE AIDS SHOW YOU .,

TV CaMmErartan & Stupio COURSE
Advanced train ng for men who have had
-adio & TV training oc experience). I train you
or zn exciting, Hga pay job as the man behind
‘he TV camera. Work with TV stars in TV

itudics or “on losatior.” at remote pick-ups.

AM-TV TECHNICIAN TRAINING!
g, My FM-TV Technician Course will save you
mounths of trainimg. if you have previous Armed
¥orces or civilien ralio experience. Complete
Pavith Lits, BIG SCREEN TV RECEIVER, and

FREE FC Cocching Course.
" °p NEW YORK ROUND TRIP!
C-W Teleprone
Resiae Exclugive! Only RTTA gives you a ROUND TRIP TO

_ NEW YORK CITY &t ND EXTRA COST! Yes, from any-
puhere in the cortimen-al U.S. or Canada, I'll pay

inat.oe
Voltmeter.
Ammeter-Ohmmete-

NO SALESMAN WILL CALL!

Mr. Leonard C. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION
1629 Broadway, New York 19, N. Y. Dept. R-9A
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 I am
under no obligation and no salesman will call.

(PLEASE PRINT PLAINLY)

' fyour way to New York ard return after you finish your
\ omdEte Radio TV couse. Get 2 FREE weeks, 50 NAME. AGE.
! A hours of advanced study at our affiliated PIERCE
[ Q== | SCHOOL OF RADID % TV. Jperate modern TV studio and ADDRESS.
i ‘h n r' (3] camesa equipment. ge behind the scenes of New York's
(3] blf Radio-TV ceters! (Lvailable only to students en- Crry. ZONE____STATE
3 tr soear rolled for comp ete Radio-TV Technician Course.) I AM INTERESTED IN:
O Radio-TV Technician Course VETERANS! Check here
_ O PM-TV Techaician Course for Training under NEW
RADID-TEIEVISION TRAINING ASSOCIATION O TV Cameraman & Studio Course  G.L Bill ... ........ o n

1629 Erecadwey, Radio City Stateon. N2w York City 19, N. Y

LICENSED BY THE STASRE OF NEW YORK L... .-. ..--..-
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12 reasons why it pays to replace with

SYLVANIA | RE TUBES

ll

Independeni laboruiory tests show these
12 outstanding qualities of Sylvania Picture Tubes

No tube failures (after 1500 hours). 7. No stray emission.

No trend toward slumping emission
or low light output.

No excessive leakage.

No excessive gas present.
Excellent grid control.

Excellent emission characteristics.

8. Low electrical breakdown.

9. Very good color control.

10. Excellent spot centering.

1. Low screen burning (no rejections).
12 Excellent physical conditions.

Only Sylvania showed
no tube failures

— 7
Here is proof that Sylvania Picture - ;
Tubes are first in long life and finest P ;I“hﬁ ll:'lc“;{e '{‘ube t I
in all around performance of all or Reliable Replacemen o e Send
tubes tested. Of course, the name Sylvania has e for this
The above record was established  always stood for highest quality.
in comparison tests of the tubes of Now, more than ever before, Syl- ® report

9 different manufacturers. All tests
were conducted under identical con-
ditions by an outside testing agency.
Set owners everywhere are being
told agaln and again about Syl-
vania’s superiority on the big, nation-
wide TV show “Beat the Clock.”

vania Picture Tubes mean better
business for jobbers and service-
dealers alike. If you would like the
full story of these recent tests to
show vour customers how Sylvania
Picture Tubes won over all others
tested. simply mail the coupon now.

v SYLVANIA ~

LIGHTING e RADIO o ELECTRONICS o TELEVISION

ta Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg.
St. Catherine St., Montreol, P. Q.

r---—-——--—

Sylvania Electric Products tnc.
Dept. 3R-1709, 1740 Broadway, N.Y. 19, N.Y.

Please send me the official report of the tests
made on Sylvania Picture Tubes in competi-
tion with other makes.

Name,

Company

Street

City Zone State




25

ONEY BACK GUARANTEE

TO RECEIVE ,4¢ UHF and
(LVHF STATIONS IN 4

DIRECTIONS FOR 60 MILES

WITHOUT A ROTORMOTOR 0!’ ANY KIND!!

WORLD’S MOST POWERFUL UHF —VHF
TELEVISION ANTENNA

While antenna reception is guaranteed
for 60 miles, perfect pictures have been con-
sistently received as far as 160 miles from
stations.

“ NEW DESIGN FOR '54

® LOW-LOSS SWITCH
® LOW-LOSS PHENOLIC INSULATORS

® USES NEW 4.CONDUCTOR
MATCHED IMPEDANCE LINE

® ONLY 10 INCH SPACING
BETWEEN ANTENNA BAYS

ONE INSTALLATION ONE ANTENNA
ONE TRANSMISSION LINE

#2,585,870

#2,609,503
#2,625,65%
# 2,644,091

LIST PRICE

36"

JOBBIB

The 9 position

telector switch PRICE INCLUDES
electranicolly Complete stocked orroy ® 4 stock-
:::;’:';“'“: .‘:: ing bors ® 9 paiition switch
Tionotyipesiilan. Switch-fo-1et coupler © 3 . 71"
stond offs © Individvolly boxed in
BE READY NOW — FOR THE FUTURE moiloble corton

AI.I. CHANNEL ANTENNA CORP., 7% 37 o Naw vomk

SEPTEMBER, 1953
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You can see the difference...

ARTHUR GODFREY, FAMOUS CBS-TELEVISION STAR

Now CBS-HYTRON MIRROR-BACK Big-SCREEN TUBES
27EP4 . .. 24TP4 GIVE YOU BRIGHTER PICTURES !

Leading TV set makers demand maximum brightness from their large-
screen sets — without strain on component parts. For them. CBS-Hytron
introduced its Mirror-Back 27EP4 and 24TP4 (both spherical. electro-
magnetic types). Mirror-like effect of their aluminum-backed screens
reinforces light output. Gives brighter, sharper pictures.

HOW MIRROR-BACK TUBES ARE MADE

GLASS FACE PLATE

screen— SRS ~{—)

s b You, too, will want CBS-Hvtron Mirror-Back big-screen tubes for re-
I Normal light placement. In 27- and 24-inch sizes, they are a must. Take a tip from
§ i o e leading TV set makers. Try the CBS-Hytron 27EP4 and 24TP4. See the
Screen phosphors are ap- % s ST i e differeice for vourself. Let your customer see it too. Order performance-
plied to the face plate as | tested Mirror-Back tubes from your CBS-Hytron distributor.
usual, Next lacquer is ap- f‘ N«
plied over this screen. Fi- | . Reirforcing light

" ovtpot reflected |

nally the screen is vacuum-
¥ by Mirror-Bock

spraved with aluminum. .
Baking removes lacquer, —~e—
leaving the brilliant Mir- MAGNIFIED CROSS-SECTION
ror-Back coating. Mirror-Back reflects light that
would otherwise be lost to the rear of the screen.
Boosts light output. Brightens picture.

AOVANTAGES OF CBS-HYTRON MIRROR-BACK TUBES
. Stepped-up light output.

New .. .FREE CBS-HYTRON Just ]wh:n
ave
TRANSISTOR MANUAL i o
ing for: A down-to-earth, complete, 8-page intro-
duction to transistors. In three parts: 1. Theory.
2. Data. 3. Apphcation. CBS-1ivtron Transistor
Manual s profusely illustrated. Contains nine hasic
transistor applications. Explains by vacuum-tube
analogy both point-contact and junction transistor
operation . ..conduction by “holes’” .. P-N-I* and
N-P-N transistors . . . advantages and limitations
of transistors.
An easy-to-take introduction to how (ransistors work . . . their characteristics « - » and
how to apply them, this CBS-Hytron Transistor Manual is also free. Get it from your
CBS-Hytron distributor. Or write direct today.

. Brighter picture.
. Greater contrast.
. Reduced strain on component parts.

[T N0 T X N

. Full eflective screen potential maintained by
melallic contact between anode and screen.

' ? CBS'HYTRON Main Office: Danvers, Mass.

A Division of Columbia Broadcasting System, Inc.

. Longer life . . . drain on cathode materially re-
duced.

Manufactyrers of
Receiving Tubes Since 1921

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES ¢ GERMANIUM DIODES AND TRANSISTORS
RADIO-ELECTRONICS



ATTRACTIVE YELLOW MOLDED

PLASTIC SHELL
Will  not
burn or melt under soldering

Non-inflammable.

iron or flame.

BONDED SEAL
Positive, heat resistant, non-
inflammable bond seols
leads and shell, locks out
humidity.

/—————ASTRON

T
K # 4///3.,.

~

POINT

MOLDED PLASTIC PAPER
A ipeS
Yes, the ASTRON BLUE-POINTs tighter seal
and fougher shell give yvou heat and moisture
protection to a degree never before possible—
providing a longer life and greater dependabilitv
than has ever been achieved in a molded plastic
capacitor! BLUE-POINT is a capacitor vou
can rely on completely, under every condition.
BLUE-POINT is suitable for continuous
operation at 85°C. The bonded seal uses a

special thermo-setting, heat-resistant, non-in-
flammable bonding agent—positive protection

iron heat.

27

FIRMLY SECURED LEAD
Can't be pulled out,
even under soldering

PATENT
PENDING \

THE NEWEST ADDITION

I
TO THE SM LINE

against moisture. Solder leads as close to the
capacitor as you like—they won’t pull out!
Every BLUE-POINT is clearly marked with
voltage and capacitance, bears outside foil iden-
tification. Iivery BLUIL-POINT is tested and
guaranteed. Look for the ASTRON BLUE-POINT
when you buy capacitors from your jobber, or
if he doesn’t carry it, send us his name. Insist on
ASTRON BLUE-POINT, the capacitor you
know vou can depend on. Order a supply today.

N

For complete performance characteristics, specifications and listings, write for Bulletin AB-20A

%

& ASTRON CORPORATION

Patent Pending

DEPEND ON—INSIST ON

CORPORATION

255 Grant Ave., E. Newark, N. J.

1tTrode Mork Sofety Morgin copocitors for every rodio, television and electronic use.
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Only EICO Has Al Thesa Features:

e AC & DC volts:
0-5, 10, 100, 500,
1000 V (30 KV with
HVP-1 probe). @ 5
ohm ranges from .2

® Covers all TV &
FM freqs. between
500 k¢ & 228 mc in
continuous sweep.
® Sweep width var-

VERTICAL FREQ. RESPONSE:
flat = 2 db W0 cps — 1 mc

VERTICAL SENS.: 01 volts
tms/inch

HOR. FREQ. RESP: flat = @ db
10 cps — 200 xc, —4 db at 50D k<

HOR. SENS.: .3 volts rmsz/inch
SWEEP RANGE: 35 ¢ps-100 ke

3-STEP FREQ.-COMPENSATED
ATTENUATOR «iim nates fregq
distortion, overloading.

CATHODE FOLLOWER inputs te
both ampiifiers

PUSH-PULL outiuts In both ampiifiers
RETURN TRACE BLANKING
INT, VOLTAGE CALIBRATOR

YV & H TRACE EXPANSION & CEWNYERING;
1.5X full screen without distortien,

DIRECT CONNECYION to vert. CRY piates. KIT $79.85,
PHASING CONTROL of intemzl 60 cps sine wave sweep,

AT FRONT PAREL: intensity mod. input; &0 cps, sawtoqth outputs.

MODEL 470K

Aisa Available:
423K 5” PUSH-PULL SCOPE KIT $44.95. WIRED $79.95.

NOW! ony

the largest manufacturer of its kind in the world — gives you

LIFETIME SERVICE & CALIBR

WIRED $129.50.

ohm to 1000 megs. iable 0-30 mc.
e DC input Z 26 ® Crystal marker
megs. @ 415" meter oscillator, variable
movement in can’t- amplitude.
burn-out circuit.

=~ e 1% mult resis-
tors. |

221K VIVM KIT $25.95. WlRED $49.95,

HIGH VOLTAGE PROBE $6.95
® Extends range of VIVMs
& voltmeters to 30 KV.

PIX TUBE ADAPTER

for Yube Testars $4.50.
Checks TV picture tubes
while In set.

o [ltum. gear—driven|
“Speed Rolichart.”

® New lever-action
switches for individ- S
ual testing of every
element.

® Tests all conven-
tional & TV tubes.

625K TUBE TESTER KIT $34.95.
WIRED $49.95.

ATION GUARANTEE*

... the Indvstry’s greatest protection for your test equipment investment!

’ SR T— =
* c? less than per cost of hondling (see the EICO Guar-

ontee Cord enclosed with each Kit ond Instrument).

SCOPE VOLTAGE CALIBRATOR KiV
495K KIT $12.95. WIRED $17.95.
o S$q. wave output at power-line
freq. with jull-scale readings of

.1, 1. 10 or 300 V. peak4o-peak.
e Accuracy = 5% of fuil-scale
on each raage.

Y & 129 BATTERY ELBMINATOR KiT
1050K K'T $29.95. WIRED $38.93,
o DC sutput: 0-8 V or 0:15 V,
@ Contiruous cureent nmm

10AMEY, 6AI2Y

o Interm'ttent currert mm:
20 A6V, 12A2032YV,

® Sepsrate Yoitmeter &k Am-
meter.

DECADE COEDENSER BOX KIT
1180K KIT $14.95. WIRED $19.95.

» All cspac: brs precision siiver
mica, accuraly > 1%.

» Range from 100 mmf — 0.111
nid In st2ps of 100 mmf.

o Smooth-sctien positive detent
ceramic switches.

and prices nddect to chanse without notice

Trices 3% digher @@ West Coast. Specifications

® 1000 (/V; 31 ranges
@ DC/AC voits: Zero to
1, 5, 10, 50, 100, 500,
5000.

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

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

@ Complete sine
wave Coverage, 20- J
200,000 cps in 4
dirsct-reading §
rangss.

® Complete square §
wave coverue, 60-
50,000 cps.

o Cathode follower
output circuit.

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

e 20,000 /Y% 31 ranges.
e DC/AC/Output voits:
0-2.5, 10, 50, 250, 1000,
5000.

® DC Current: 0-100 ua; 10,
100, 500 ma; 10 A.

® Ohms: 0-2K, 200K, 20
meg.

565K MULTIMETER KIT $24.95
WIRED $29.95.

You Euild EICO Kits in one evening, but . . .
See the famous

And vou SAVE OVER 50%!

320K SIG.

SWEEP GEN. KIT $34.95.

WIRED $49.95.

® Large 712" meter,
can't-burn-out circuit.
® AC/DC volts: 0-S,
10, 100, 500, 1000
(30 KV with HV Probe).
® 5 ohms ranges
from .2 ohm to 1000

megs.
e DC input Z 26
megs.

® 1% mult. resistors.

VIVM KIT $34.95. WIRED $54.95.

® Measures & tests all
1 resistors; .5 ohm to 500
} T] megohms.
7 l e Every type conden-
ser, 10 mmf to S000 mfd.
| @ 0-500 DC voltage
| source for capacitor
leakage testing.

950A-K R.C BRIDGE & R-C-L COMP. KIT $19.95.

WIRED $29.95.

@ Audibly signal traces
‘sl IF, RF, Video & Audio
circuits from ANT to
SPKR or CRT In all TV,
FM, AM, eté. without
switching.
o Germanium crystal
diode probe responslve
to over 200 me.

# o |Integrat test speaker.
145!( $16. TRACER KIT $19.95.
WIRED $28.95,

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

® 5-step band switch-

ing

) Colpltts audio oschl
lator generates 400 ¢ps
pure sine wave voltage.
e Permits pure RF,
:\Fodulated RF, or pure

GEN. KIT $19.95. WIRED $29.95.

@ Resistance values trom 0 to
99,999 ohms with 0.5% precl-

sion.
@ All resistors have 0.5%
accuraey.

1‘171K RES. DECADE BOX KIT $19.95,
WIRE

D $24.95,

@ Covers range of 75
N ke to 150 mc.

M @ 7 calibrated scales:
i accuracy better than
b 1%.

o Bandspread vernier
tuning.

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

315K DELUXE SIG. GEN.
KIT $39.95.
WIRED $59.95.

they last a lifetime!

© 1953

EICO line TODAY, in stock at your local jobber.

ELECTRONIC INSTRUMENT CO.,

Inc., 84 Withers Street, Brooklyn 11,

N. Y.
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SERVICE DIGEST

.« « Useful Information For Service Technicians . . .

EXTRA SERVICE. Many scrvice technicians continne to com-
plain in letters to the editer how difficult it is to make a living
these days. This is not particularly new, because it has been
woing on ever since radio servicing started. Nor is it a complaint
of radio and television technicians alone—it seems to be uni-
versal in all branches, whether radio, plumbing. automotive,
typewriter repairing, watch repairing, or hundreds of other
servicing lines.

There will always be those serviee technicians—and they are
by far in the majority—who do make a good living and always
have more work than they can handle, Then there is the minority
who never can make ends meet, complain of eompetition and
other troubles, This, too, is true of all services of every kind.
After all, the wide-awake, businesslike individual knows what
he is about. ix a good student of human nature, and gives service
phis. Usually he complains little.

This brings to mind a recent case we came across and which
might be apropos.

A householder had called in a radio technician to make a
minor television repair. There was one tube to be replaced and
within ten minutes the service technician had finished the joh.
This man, however, is the type who gives ertra service. le
always carries with him a weod finishing kit. which takes up
remarkably little room. He proceeded to polish the television
set, which had a few scratehes on it. This took less than five
minutes, HHe did not charge for this. The lady of the house was
amazed at thix, it being the first servicing call this technician
had made on her. She was so pleased that she asked him to
call on her sister. who lived a few blocks away. and who owned
a very expensive television set that had a bhad dent in it. She
wondered if he eould fix it: he affirmed he could.

A phone conversation arranged that the service techmician
should make the eall immediately.

At the other house he found a rather large and deep dent in
the top of the expensive walbut cabinet, It was caused by a
large oil painting falling upon the sct when the rusty wire
holding the painting had given way. The service technician filled
up the hole with a special plastic cement he carried for that
purpose, and told the new customer that no one was to touch
the set until the cement had set. He would be back after 48
hours to finish the job. This he did, and after sandpapering the
cement and refinishing the top, the dent had become almost in-
visible.

The lady of the household was so impressed with this job. for
which he had charged a reasonable sum that she asked him to o
over the TV set and replace all weak tubes. As she was living
alone and used the television reeeiver eonstantly, she arsked
the technician to come back onee every six months and put in
new tubes wherever required. Evidently well-to-do, she could
well afford this,

The moral of this story is that extre serrice usually pays real
dividends at little extra cost to the service technician.

TV IMPLOSION. Television pieture tubes are well proteeted
in the average receiver by glass or heavy plastic in front of the
sereen. But when the ehassis is removed from the cabinet. the
service technician no longer has adequate protection. Sometimes
he becomes careless and forgets what may happen when a
picture tube “lets go.” It should always be remembered that
the vacuum in such tubes is high and in consequence, the at-
niospheric pressure exerts a tremendous force on the face of
the tube. Thus a 17-inch screen tube supports a pressure of
3322 lba, or 1.66 tons; a 39-inch tube supports a weight of
10,378 1bs., or 5.19 tong!

If a pieture tube caves in suddenly, the air within the vieinity
is pulled into the tube violently, creating a powerful implosion.
Immediately thereafter particles of glass are ejected forecefully
on the rebound and frequently also the electron gun is pulled
out and possibly hurled a varying distance.
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— By HUGO GERNSBACK

Recently in Chicago. at a hospital which we visited, we met
a TV service technician who told us the following account. He
had taken a set apart and when he was carrying the picture tube
to his benely, it “let go.”” His face was showered with glass and
hix nose in particular was fearfully cut. He did not know what
had caused the implosion and had to be hospitalized.

While picture tube implosions are comparatively rare, tech-
nicians frequently handle these tubes carelessly. Often they
are touched while the technician has a screw driver or other
tool in one hand. It should be noted that a tiny scrateh on the
face of the tube ix a serious matter: such a tube may implode
at any time thereafter. The face of the tube should nerer he
touched awith anything metallic, sueh as screwdrivers or pliers.

Not xo long ago, while we visited a large tube plant, one of
the men was severely reprimanded by his superior beeause he
used a steel, 6-inch pocket ruler to make a measurement on the
face of the tube, Most vulers of this type have sharp corners
which may seratch the face of the picture tube—eren a micro-
scopic serateh may spread and cauge an implosion later.

When picture tubes must be handled by the service teeh-
nician, a piece of heary cloth should alicays he used, and the
bare hand should never be placed on the faee of the tube.
“Insulate” yourself with a thick piece of eloth, wool preferably.

FREE TV SERVICE. A BufTalo appliance store—>Meyvers—offers
“3-Year Free Nervice” with each TV recciver it sells. The
“free service” does not inelude parts ont of warranty, however,
About 909 of the firm’s service calls are completed in the
customer’s home and service is restricted to the hours heticeen
9 am and 530 pm. The store has been offering similar free
service on other applianees since 1936, It does a big business,
selling television sets at list price. Presumably this idea may
spread. It would seem to be good business for a retail store,

Naturally, this is not good news for the independent service
technician. But inasmuch as he has come across free deals of
all types before. this threat is probably no more of a menace
than other “free” deals. To begin with. only large stores. doing
an annual business of over a million dollars, can give such free
service—if it is really free, which we doubt—so the competition
probably will not be too severe for the independent service
technieian in the future.

In the nature of the thing. after-hours service probably will
not be given by such establishments. and it is here where the
independent technician. if he is alert, ean cash in. In his com-
munity or in his servicing zone, where he normally operates,
it should not be too difficult to find ont who owns television sets,
Every up-to-date independent service technieian should have a
mailing list of all the owners of television sets in his neighbor-
hood. If he ean possibly arrange it, either he or a partner or a
speeial employee should be able to give service after hours, say
from 5 to 9 pm. Inasmuch as most people use television sets in
the evening, a large pereentage of television troubles occur—or
are diseovered—during that period. Often an important program
is to go on the air that evening and the owner wishes to see it;
therefore he requires immediate service. If the service technieian
can circularize his prospective c¢nstomers with a post card
which may read “Get TV Service When You Need Tt. We make
calls from 5 to 9 pm at reasonable prices. Phone us in case of
trouble”, he is sure to find it worth his while. This or similar
literature to prospects will often bring in a good deal of business,
particularly over the weekend when most people do not wish to
be without a live radio or TV set. Such special service rates
higher prices too.

As has often been experienced. once you get a new customer
and have done him a favor, he will vemember it. It is true that
night service may be a nuisance. hut the work can be arranged
in such a manner that if the service technician himself eannot
take on the jobh. he may have an alternate or alternates who
can be reached by telephone, That is up-to-date servicing that
pays dividends. -
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Part I of a series

of articles devoted

to ear-pleasing audio
and methods by which
it may be attained

By RICHARD H. DORF*

VEN if you are not a devotee of
Bach, Beethoven, or boogie-woogie,
you would have a hard time clos-
ing your ears to the growing boom

in high-quality audio. The technical
press is full of it; for the first time in
electronics history nontechnical and
semitechnical friends and neighbors
wrap their tongues around words like
“intermodulation” and “transient re-
sponse” and discuss the merits of woof-
ers and tweeters with the same non-
chalance that used to accompany their
critiques of the latest movies. If your
list of acquaintances is anything like
ours, you probably can’t accept an
invitation to dinner or a friendly eve-
ning of cards or conversation without
being asked to lend a critical ear to
your host’s latest acquisition from the
sound department of the local elec-
tronics jobber.

Yes, large segments of the public
have caught on to the fact that there is
such a thing as good sound reproduc-
tion, and out of that realization is
growing a good-sized industry of manu-
facturers and installers of custom home-
music systems. To the service tech-
nician the new audio era means that
the old knowledge and techniques which
were sufficient to take care of ailing
radio-phonograph combinations are no
longer sufficient. Not only are the new
home-music systems more complex and
of higher quality, but the owners are
vastly more critical, and many have
picked up enough knowledge to know
what repairs should he made and to
detect lack of knowledge on the tech-
nician’s part.

This series of articles is written
not only for the benefit of the service
technician, but for everyone who would
like to have a thorough look into the
purposes, ingredients, and techniques
of high-quality home-music systems. We
shall try to tie together and systematize
much of the information that has been
available up to now only in scattered
form.

A little history

For many years we listened to rec-

¢ Audio Consultant. New York

ords and radio programs as they were
reproduced by what we might now call
“department-store audio.” The instru-
ments themselves were ordinary AM
radios and radio-phono combinations.
The first step toward improvement
was the advent of FM back in 1941.
FM gave us noise-free reception and—
at least at the broadcast-station end of
the link—made it possible to transmit
a wide audio-frequency range with rel-
atively low distortion.

But the FM receivers were still of
the department-store variety and in
the AM tradition. Most were table
models: their small speakers could not
reproduce bass; and because their audio
circuits were traditional, inexpensive,
minimum-quality types, they generated
a good deal of distortion. But they had
good treble ranges (though response
was not smooth), and these made the
distortion all the more apparent. As a
result, most people who were introduced
to these receivers as *“high-fidelity”
models decided they did not like high
fidelity.

For many years department-store
radio-phonographs were built to mini-

mum or—at best—mediocre fidelity
standards. Speakers had restricted fre-
quency ranges with response curves
far from smooth. The ordinary cabiret
—though much emphasis was placed
on it as a piece of furniture—was a
dismal failure as a speaker enclosure.
Single-ended audio-output stages were
the rule. Crystal phonograph pickups
worth only about a dollar or two at
retail prices were found in practically
all machines; they too had an ex-
tremely restricted range, with sharp
peaks and valleys in response. Tone
controls were always provided so that
the customer could reduce the needle
scratch caused by inferior records and
equipment, and could produce the boomy
juke-box effect which was euphemisti-
cally labeled ‘“mellow” on the control
panel.

Even the best records (with a very
few foreign exceptions) were noisy, re-
stricted in both frequency and dynamic
ranges. They were all 78's, with playing
times of only 3 to 5 minutes. Changers
were often cruel to records. Pickups
and arms, with steel needles and heavy
stylus pressures, were crueler still, so
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A Conrteay of Stromberg-Carlson (e N
Fiz. 1—A custom-built high-quality home-musi¢ system plus television.
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that almost any record was sure to be
permanently damaged after two or
three playings.

The first major glimmer of the high-
quality audio era came shortly after
the end of World War II with the in-
troduction of G-E’s variable-reluctance
phonograph pickup. It was good to
records and produced clean, faithful
sound. Better amplifiers began to ap-
pear; then high-quality speakers, which
had been available for some time in the
broadcast and motion-picture industries,
were offered to home users. Other pick-
ups, speakers, and amplifiers of ex-
cellent quality were developed and mar-
keted. Then first-class accessories—
turntables, arms, equalizers, FM and
AM tuners, joined the parade.
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low-paid, nonunion musicians. The or-
dinary individual could buy at reason-
able cost a device which enabled him
to preserve anything originating in his
home or on the air. More important,
he himself could produce almost perfect
tape recordings without being forced
to learn the special techniques neces-
sary with disc recorders. As a result,
the tape recorder is an important ele-
ment in many home music systems.

The home music system

A home music system like the one
pictured in Fig. 1 represents the culmi-
nation of many years of development
in the audio field; it also represents
a typical product of the audio system
custom-builder or assembler—a unique

which appear in this section.

As an important part of our new program of extended high-
quality audio coverage, Rapio-ELecTrRoNICS commences in this
issue a series of articles which will deal with high-quality
audio from the human point of view. It is, as Mr. Dorf points
out, perhaps possible to design a calculator or a multiband
receiver on a purely slide rule basis; but the development of
high-quality audio can neither be sparked by or judged in
the light of science entirely, for its purpose is to arouse the
emotions of human beings—animals who cannot be measured
by objective means and whose responses are not predictable
except in the light of long experience. It will be an important
purpose of these articles to go beyond the purely technical
details and treat the subject of music reproduction as an
extension of the art of music in general, thus complementing
and completing the more electronic and technical articles

The year 1948 brought the first major
advance in the development of the rec-
ord industry since the introduction of
electronic recording and reproduction—
Columbia’s LP Microgroove record. Not
only did this convert and reconvert
millions to record-listening by eliminat-
ing mood-breaking pauses: the LP rec-
ord was almost noiseless and it could
be used with wide-range equipment be-
cause of the vast improvement in sig-
nal-to-noise ratio. RCA followed with
the 45-r.p.m. record, also almost com-
pletely noiseless and capable of superior
sound quality. Today all major com-
panies and a flood of smaller ones make
small-groove records; the sale of 78's
is almost at a standstill.

The postwar development of the tape
recorder was an important adjunct to
all this. Tape made it possible to record
complete works without interruptions
and to edit them for perfection. Smaller
recording companies found it feasible
to get in on the business by having
tapes made abroad with comparatively
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present-day phenomenon, or the skill of
the audio hobbyist—a breed quite apart
and distinet from the electronic tech-
nician or even the time-honored radio
experimenter. The picture shows a com-
bination FM-AM-television-phonograph
system. The center cabinet contains the
television chassis only. The right sec-
tion holds the FM-AM tuner and the
audio amplifier. The left-hand cabinet
is devoted entirely to the loudspeaker.

Now, what distinguishes this system
from the department-store combination
set? The over-all answer is that the
sound it produces is much closer to the
original sound of the orchestra or singer
or string quartet or soap opera, ap-
proaching what you would hear if you
were actually in the studio or concert
hall. It produces, in other words, high-
quality sound. (This is often referred
to as “high-fidelity” sound, but the
term has been so misused that it is in
bad taste with many.) To achieve that
high-quality sound its builder selected
a chain of separate components accord-

ing to his (or the customer’s) taste and
pocketbook and assembled them in either
custom-made or standard cabinets in an
arrangement to suit highly personal
ideas of maximum convenience and best
appearance.

The number and selection of com-
ponents in the system and the over-all
arrangement are subject to very wide
variations, The basic system always
includes at least an amplifier and a
speaker system. A surprising number
of builders and clients include phono-
graph but no radio, or FM but not AM.
TV is definitely an extra. The “purists”
prefer plain turntables (good ones, of
course) to record changers. There may
or may not be a separate phonograph
preamplifier, which, in turn, may or
may not be the central control point
for the whole system. The speaker may
be a single unit, or a whole system in
itself, with anywhere from two to as
many as four or five separate speakers.
The cabinetry varies as widely as the
human imagination. Sometimes there is
little at all, with components mounted
in bookcases, walls, closets—in the most
unlikely as well as the most obvious
places. The whole system may be com-
pressed into an all-in-one chairside
set, or housed in a single large com-
bination cabinet. In contrast to this
very compact idea, some systems are
spread all over a home-control unit at
chairside, amplifier in a linen closet,
speaker in or against the opposite wall,
phonograph and radio tuner equally
dispersed. The sky is the limit!

What is high-quality sound?

The prime characteristic—indeed the
raison d’étre—of any home music sys-
tem is its high-quality sound, so we are
justified in trying to see from a purely
subjective viewpoint what the term
means. Later on in this series we will
analyze the term more precisely and
technically.

The primary characteristic that de-
termines quality in sound reproduction
is not wide frequency range but free-
dom from harmoniec, intermodulation,
and transient distortion. Before we try
to make music sound more lifelike we
must remove several definitely annoying
and fatiguing troubles in reproduction.
These troubles stem from the three
kinds of distortion we have mentioned.
A fourth kind, frequency distortion,
may also be annoying, but not to the
same degree. Still another type, spatial
digtortion, is almost inevitable and is
one of the limitations we must learn
to accept, like the lack of a fourth wall
in a stage setting. Let us take them
up one by one.

Harmonic distortion occurs when
some part of a reproducing system con-
tains a nonlinearity which adds to the
tones passing through it, new frequen-
cies which were not present in the
original tones. Suppose we feed a sine-
wave tone (Fig. 2-a) into the system
from a radio or a record. Somewhere
in the amplifier there is a tube whose
grid bias is smaller than the peak
value of the sine wave. At a certain
point on the positive half-cycle (the
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instant the signal amplitude exceeds the
grid bias) the tube begins to draw grid
current. This limits further rise of the
sine wave. The output of the stage—and
of the loudspeaker (disregarding any
polarity reversal in the amplifier, which
will not alter the effect on the ear)—is
now a sine wave with a flattened top
(Fig. 2-b). Our original sine wave is

AWAWA
VARV
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Fig. 2—(a) Harmonic-free sine wave.
(b) Inadequate bias on amplifier grid
flattens peak of positive half-cycle.

Resulting quasi-square wave contains
harmonics not in the original signal.

now beginning to resemble a square
wave which we know is very rich in
harmonics, while a sine wave is not.
Thus the output obviously contains har-
monics that were not in the original.
The sound will be much more harsh
and strident than the original. Aside
from the annoyance, the waveshape has
been changed by the amplifier and no
longer represents the original sound
quality.

Intermodulation distortion is still
more annoying. It occurs when two or
more tones pass simultaneously through
a nonlinear part of the system—which
again may be a badly biased grid or a

5

Fig. 3—One effect of transient dis-
tortion. (a) Steep-sided waveform of
original signal. (b) The shock of the
sudden rise and fall in voltage sets
up damped oscillations (“ringing”) in
a speaker cone or other component.

saturating transformer or any one of
a thousand troubles that might make
output not proportional to input. When
two or more tones are present the non-
linear device acts as a detector, or like
the mixer in any superheterodyne re-
ceiver—that is, it produces sum and
difference frequencies in addition to the
originals.

Suppose, for instance, the tones E
and G above middle C passed through
the system. These tones are harmonious;
their frequencies are 329.6 and 392.0
cycles respectively. The nonlinear
“mixer” produces the sum frequency
of 721.6 cycles, and the difference fre-
quency of 62.40 cycles, neither of which
is even in the musical scale, much less
being in harmony with the original E

and G. The result is an unpleasant dis-
sonance, complicated still further by
more spurious frequencies produced by
the new frequencies beating with each
other and with all the new and old
tones—plus all their products!

Transient distortion occurs when the
loudspeaker cone continues to move
after the electrical impulse that drives
it dies out or is removed. Suppose in the
middle of a symphony we have a sudden
sharp drumbeat, causing the speaker
cone to move quickly outward. Ideally,
the cone should now move back to its
center position and stay there until the
next audio signal comes through. But
the cone has mass—and mass means
inertia; furthermore, its support is not
rigid. Therefore, if we strike it sud-
denly with a single short electrical im-
pulse it tends to vibrate back and forth
until the energy it has accumulated
from the electrical kick of the drumbeat
has been expended. Any movement
other than the single outward and back
movement dictated by the drumbeat is
spurious, and creates additional false
sound waves in the air. The total effect
is that instead of a single clear impulse,
a sharp drumbeat produces a muffled
blur of sound, because it sets the
speaker cone vibrating in a train of
damped oscillations.

Transient distortion can also take
the opposite form—that is, excessive
inertia or overdamping can prevent the
cone from responding at all to a short
impulse like our single drumbeat. This
can be as objectionable in its own way
as the other form, since it deprives us
of some of the most effective parts of
the music. Both forms of transient dis-
tortion can be produced not only in the
speaker, but in other parts of the sys-
tem as well.

Transient distortion is usually evalu-
ated by feeding a square wave (Fig.
3-a) into the system and watching an
oscilloscope across the speaker. Fig. 3-b
shows the damped-wave train represent-
ing spurious oscillation. It gives a
muddy effect to reproduction.

Frequency distortion occurs when the
frequency range and linearity of the
system are not good enough to provide
at the output the same frequency con-
tent in the same relative quantities as
the input contained. There are two im-
portant facets of frequency distortion:
range and linearity.

The range of human hearing in-
cludes sounds from roughly 20 to 17,000
cycles, depending on the individual. For
this reason, any system which does not
produce some output when excited at
any frequency between at least 40 and
15,000 cycles lacks the frequency range
to merit the title of “high-quality,” es-
pecially today when it is so easy to at-
tain this range even in loudspeakers,
traditionally the final stumbling block.

Even more important is frequency
linearity. The sound of the cello, for
instance, consists largely of fairly low-
frequency fundamental tone; but its
peculiar, recognizable quality stems
from its harmonic content and from
the particular combination of harmonices

it produces as distinguished from those
produced by, say, a trombone. To carry
that recognizable quality to the ear at
home the music system must present
each harmonic in its true perspective.
If the fifth harmonic at 523 cycles is
the most prominent in the original tone,
but the system response has a dip be-
tween 400 and 600 cycles, the harmonic
will not be reproduced with its true
value and the character of the cello
tone will not be really cello-like. The
importance of frequency linearity can
be realized from a knowledge of the
formant nature of musical tone quality,
outlined in the writer’s articles in the
August and December, 1951, issues of
RADI0-ELECTRONICS.

In addition to sometimes making in-
struments unrecognizable, frequency
distortion may also be highly annoying
in other ways. Many phonographs have
strong peaks in the region around 3,000
cycles, caused by mechanical resonance
in the crystal-pickup cartridge. Such
peaks emphasize record surface noise
and cause that trident, harsh quality
so unpleasantly familiar in department-
store audio. Peaks in the bass range are
common, too, usually caused by reso-
nance in the pickup-arm, the loud-
speaker, or by a poor speaker enclosure.
The result is a typical juke-box boom,
where all bass notes have the same
apparent pitch or none at all.

Spatial distortion occurs in every
music system where all sounds issue
from a single location rather than from
a separate location for each instrument
to correspond with its actual placement
on the studio or concert-hall flioor. Spa-
tial distortion also stems from the dif-
ference in character between the living
room in which we listen and the hall in
which a recording or broadcast was
made—and from the difference between
the volume levels at which the sound
is present in the two places. There is
very little we can do about either of
these problems, and the “point source”
must simply be accepted as a physical
limitation; but fortunately, it is not
inherently annoying or discordant in
any way. So-called “binaural” sound is
a fad in some quarters today, with
separate channels feeding two speakers,
each channel and speaker representing
one of the two human ears. Since there
is no way to prevent sound from the
“left-ear” speaker from reaching the
right ear of the listener, and vice versa,
binaural sound is perhaps a slight im-
provement at relatively tremendous
cost. But as an answer to spatial dis-
tortion it is simply a snare and a
delusion—unless we listen to the two
channels with individual headphones.

So far we have concentrated on what
the high-quality home-music system
does mot contain—distortion. (Natu-
rally, there is always some distortion:
the measure of a system’s quality is the
relative amount.) Next month we shall
discuss what it does contain, and begin
to analyze in detail each of the com-
ponents that contribute to the happy
end result.

(TO BE CONTINUED)
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he “goodness” of an amplifier is not shown by its circuit dia-
gram. Circuits have no inherent magic properties, but are
merely the tools with which the designer seeks to achieve a cer-
tain result, and different designers—provided always that they

have the same high standards in view—may achieve the same re-

-D. T. N. Williamson ~

High-Quality Circuits

Observations on Ultra-Linear,

plus circuit features of three

high-quality power amplifiers

By JOHN K. FRIEBORN
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Fig. 1—Schematic of the Brociner model
UL-1 amplifier, an Ultra-Linear type.

first description of his “High-

Quality Audio Amplifier”2, in

1947, other audio amplifier de-
signers have had two apparent choices,
“beating him or joining him.” A popu-
lar compromise is to adopt his general
circuit arrangement, bet to replace the
class-A triode output stage with another
type giving higher efficiency. The
Ultra-Linear version of the Williamson
amplifier is the solution which recently
has received the largest amount of
publicity in this country. Amplifiers
made by two American manufacturers
utilize a type of output stage which is
less well-known, but which Williamson
himself regards as a more substantial
improvement than the Ultra-Linear.
Still another American amplifier uses
a type of output stage which apparent-
ly can give results better than some
of us expect of it.

SINCE Williamson published the

Ultra-Linear

Where the original Williamson cir-
cuit uses triode-connected beam tetrodes
in this output stage, the Ultra-Linear
version has the screens connected to
taps on the output transformer pri-
mary. A typical example of an Ultra-
Linear Williamson is the Brociner
model UL-1. (Fig. 1.) One explanation
of the low distortion of this output
circuit is that, since connecting the
screens to the plate terminals of the
transformer primary (the triode con-
nection) produces a plate characteristic
which is nonlinear in one direction and
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connecting the screens to the E plus
terminal of the transformer (the te-
trode connection) produces a character-
istic which is nonlinear in the other
direction, screen connections to points
semewhere between the center and the
ends of the primary will produce ap-
proximate linearity’. (Scz Fig. 2)

Williamson points out'® that the
Ultra-Linear circuit is in effect a
tetrode circuit with negative feedback
from plates to screens and that the
same improvement in linearity can be
obtained with other circuits which give
equivalent amounts of negative feed-
back. In fact, he remarks that equally
good results can be obtained with an
ordinary beam-tetrode output circuit by
using sufficient feedback around the
entire amplifier. The disadvantage of
that arrangement is that sufficient over-
all feedback to enable a tetrode output
circuit to better the performance of the
original triode Williamson may be dif-
ficult to obtain without instability. It
can be done, as one of the amplifiers
to be discussed in this article demon-
strates. Inserting some feedback in the
output stage makes it possible to re-
duce the distortion any specified amount
with less over-all feedback.

Coupling from plates to screens is
only one way in which feedback can be
produced in the output stage. Feedback
voltage can be inserted between the
grid and cathode and it would be more
effective than feedback voltage inserted
between the screen and cathode. Such
an arrangement has been used in a
British amplifier, the Acoustical’, and
in the two American amplifiers re-
ferred to above, the Bell model 2200
(Fig. 3) and the Bogen model DB20
(Fig. 4). It can be seen from the dia-
~rams that the voltage across the feed-
back winding of the transformer ac-
tually varies both the cathode-to-grid
voltage and the cathode-to-screen volt-
age (inverse feedback is applied to both
the grids and the screens). Figurcs
given by Williamson' indicate that this
arrangement gives less distortion in the
output stage alone than either the
triode or the Ultra-Linear tetrode cir-
cuit. Specifications published by the
manufacturers of both the Bell and the
Bogen amplifiers indicate a harmonic
distortion of 0.3% for a.. output of
20 watts. Vari-tions of distortion in
the Bogen model DB20 with power and
with frequency are shown in the curves
of Figs. 5 and 6, which were furnished
by the manufacturer.

Bell model 2200

The Bell amplifier has a few notable
variations on the conventional arrange-
ment, aside from the output stage. The
arrangement of two resistors and one
capacitor in the cathode circuit of the
first stage serves two purposes. First,
the cathode resistor is partially by-
passed, so that there is less feedback
within this stage and greater over-all
gain without feedback. For the same
amount of over-all gain with feedback,
the amount of feedback which can be
used, and the reduction in over-all

distortion, is greater. Second, since
the negative feedhack path is through
the capacitor, less feedback results at
low frequencies and the gain is in-
creased to compensate for the low-fre-
quency loss in the coupling capacitors.

The phase inverter in this amplifier
is not direct-coupled, as it is in most
variations of the Williamson amplifier.
No 1% resistors are used in the push-
pull stages, but other provisions are
made to reduce the amount of unbal-
ance. The push-pull voltage amplifier
has an extra resistor, R1, common to
the cathode circuits of both tubes. The
usual cathode potentiometer for bal-
ancing the output stage tubes is used.

(The tube heater which is connected
in the cathode circuit of the output
stage belongs to the preamplifier. Each
of the amplifiers described in this ar-
ticle, except the Brociner, includes a
four-stage preamplifier, equalizer, and
tone-control circuit, using two twin
triodes. Only the main power amplifiers
will be described in detail.)

Bogen model DB20

The Bogen amplifier has other un-
usual features in addition to the output
stage design. It is particularly notable
for its many uses of feedback. In ad-
dition to inverse current feedback in
six of its eight stages, due to unby-
passed cathode resistors, interstage
negative feedback is used in the equal-

izer and in the tone-control circuit (not
shewn in Fig. 4). The power-amplifier
section has not only the output-stage
cathode feedback previously mentioned
and over-all negative feedback, but also
positive feedback between the cathodes
of the last two stages.

This ampliier has the conventional
direct-coupled phase inverter (V1-b).
The plate voltage of V1-a and the grid
voltage of V1-b are adjusted with R1
so that the distortion in the V1-b stage
will be a minimum. Few critical com-
ponents or adjustments are used. The
phase inverter load resistors, R2 and
R3, are matched by selection of pairs
from ordinary production tolerance
types. Other resistors are unselected.
TlLe common cathode resistor in the
push-pull voltage amplifier stage im-
proves the balance in that stage. The
use of multiple feedback loops in the
amplifier makes it possible to obtain the
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Fig. 2—Triode, tetrode and ultra-lin-
ear circuit plate characteristic curves.
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Fig. 7 (above)—The Stromberg-Carlson
AR-425 amplifier in the schematic has
a sensitivity of 2 volts input for full
rated output. Fig. 8 (left)—A graph
of the harmonic distortion variation in
the AR-425 amplifier at different fre-
quencies as well as power output levels.
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specified level of distortion without
critical balancing of the output stage.

Stromberg-Carlson model AR-425

The power-amplifier section of Strom-
berg-Carlson model AR-425 custom am-
plifier is shown in Fig. 7. A direct-
coupled phase iaverter circuit is used,
but the push-pull voltage-amplifier stage
does not have a common cathode re-
sistor and close-tolerance resistors are
not used for balancing. A simple beam
tetrode power stage is used in this
amplifier, with no intrastage feedback,
yet the harmonic distortion at 20 watts
output is approximately the same as in
the other amplifiers described in this
article, according to curves furnished
by the manufacturer (Fig. 8). Using
frequencies of 60 cycles and 7 kilo-
cycles in a 4 to 1 voltage ratio, this
amplifier develops only 0.7¢% inter-
modulation distortion at 15 watts out-
put. Using 40 cycles and 7 ke, the inter-
modulation distortion is 1.29% at 15
watts. When making power runs to
determine the percentage of inter-
modulation distortion, the 15-watt com-
plex waveform measured by the dis-
tortion meter is equivalent to 23.5
watts of sine-wave signal having the
same peak value as the resulting signal
produced by intermodulation within the
audio amplifier.

The low distortion is accounted for
partly by the large amount of over-all
negative feedback used. To overcome
the resulting tendency to oscillation at
high frequencies, the gain of the first
two stages at high frequencies is re-
duced by two separate means.

The output of the first stage is
shunted by a combination of two capaci-
tors and oire resistor, C1, C2, and R1, so
that the effective load impedance at
high frequencies is reduced. Also, nega-
tive feedback at high frequencies is
provided between the plate of the sec-
ond stage and the cathode of the first,
through C3 and R2.

All four of the amplifiers discussed
in this article have damping factors of
around 15, compared with 30 for clas-
sical triode versions of the Williamson.
That is, the various tetrode versions
have an output impedance of about one-
fifteenth the speaker voice-coil imped-
ance, against one-thirtieth for the tri-
ode circuit. Williamson points out!
that the effective damping resistance
is the sum of the amplifier output re-
sistance and the speaker voice-coil re-
sistance. The tetrode circuits therefore
have total damping resistances, not
twice as great as the triode circuit, but
only about 3% greater. END
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Some unexpected things
happen in feedback
amplifiers. This article
tells the reasons and
cures for some of them

enough: Plenty of feedback

improves amplifier perform-
ance, and to get a large amount of
feedback we must feed back a voltage
from the output to a stage where the
signal voltage is quite small. Bland
acceptance of this fact as the only re-
quirement has encouraged the design of
a number of amplifiers in which feed-
back is applied from the output stage
back almost, if not quite, to the input
stage.

The snags

The owner of such an amplifier will
probably be all too familar with some
of the snags attending over-all feed-
back, but there are others that are
perhaps less obvious. Many proud pos-

[MPLOUT I—-1Em LOAD [AMPL T T0 LOAD

pamnilil
VOLTAGE FEEDBACK
q

Fig. 1—The standard feedback systems.

T first glance, the general idea
behind feedback seems sound

OJRRENT‘FEEDBACK

sessors of high-fidelity equipment have
been puzzled by experiences like this:
The complete chain sounds horrible—
shrill resonances, intermodulation, and
other forms of distortion; a check of
the amplifier with dummy load shows
everything O.K. in that part of the
system; the speaker sounds fine on
another amplifier; all impedances match
correctly: the chain works nicely on
phono input but not on radio (or maybe
vice versa): but everything is O.K.
when a different speaker is used. Where
does the trouble lie? To see how such
snags arise let’s consider first how
feedback is obtained.

FROM SIG SOURCE  AMPL IN \ FROM SIG SOURCE | AMPL IN

| et |_rewat

SERES INJECTION SHUNT INJECTION
a

Fig. 2—The two methods of injection.

From the viewpoint of the output
end there are two kinds of feedback:
voltage and current. See Fig. 1. In the
first (Fig. 1-a) the signal fed back is
proportional to the voltage developed
across the output load; in the second
(Fig. 1-b) it is proportional to the cur-
rent drawn by the output load.

From the viewpoint of the input end

so far?

there are two methods of applying the
feedback: series injection and shunt
injection. See Fig. 2. In the former
the signal fed back is injected in series
with the original input signal (Fig.
2-a), while in the latter (Fig. 2-b) it
is injected in shunt with it.

A point that is often overlooked is
that when the feedback loop includes
both the input and output circuits of
an amplifier, the impedance of the in-
put-signal source, and the impedance
of the output load affect the amount
of feedback.

For example, with voltage feedback,
if the load impedance is reduced to
zero there will be no feedback at all;
similarly, when current feedback is
used there will be no feedback at all if
the load impedance is an open circuit.

At the input end of the amplifier the
method used to inject the feedback
depends on the impedance of the signal
source. With series injection the source
impedance connected to the input must
be low compared to the grid-circuit
impedance of the first stage, or it will
reduce the amount of feedback; if the
input source impedance becomes an
open circuit there is no feedback.

In practice the input circuit is closed
either by the secondary of an input
transformer or by a grid resistor, so
that there is always a complete feed-
back path, although the impedance con-
nected to the input will still modify
the feedback characteristic somewhat.

Shunt feedback injection depends on
the source impedance connected to the
input being high, since a short circuit
across the input will reduce the feed-
back to zero.

The reader is probably quite familiar
with the properties of inverse feedback
in improving frequency response, re-
ducing distortion, and modifying input
and output impedances. For example,
the internal output impedance of the
amplifier, which serves as loudspeaker
damping, can be reduced considerably
by the liberal use of inverse feedback.
Similarly, the input impedance can be
modified—made either higher or lower
—according to whether series or shunt
injection respectively is used.

Where an input transformer intro-
duces an undesirable resonance peak,
appropriate connection of the feedback
circuit may damp out this resonance,
and produce a satisfactory over-all re-
sponse; but a change in the load im-
pedance connected across the output
will alter the actual amount of feed-
back reaching the input, and thus
change the effective response of the
input transformer again. Similarly,

why feed back

By N. H. CROWHURST

changing the input impedance can some-
times affect the damping at the output.

With over-all feedback this interac-
tion is always present, even though it
may pass unnoticed. An effect that does
not pass unnoticed, however, is that the
stability of the amplifier depends on
the impedances connected to it. For
example, an amplifier with over-all
feedback like the one in Fig. 3 may
be perfectly stable with a 3-ohm loud-
speaker of one particular make; but
some form of instability may show up
when another speaker of slightly dif-
ferent impedance is connected. In addi-
tion, many amplifiers with over-all
feedback are not stable when the out-
put load is disconnected, or if a 15-
ohm loudspeaker is used in place of a
3-ohm type.

Various arguments in their favor
have been used by designers and manu-
facturers of such amplifiers, but I be-
lieve that with a really good amplifier
we should not be so fussy about the
impedances connected to it. Correct
matching is obviously desirable, but
one cannot prevent the loudspeaker
impedance from having a frequency
characteristic (Fig. 4) and affecting
the feedback.

Internal noise

Another feature detracting from the
advantages of over-all feedback is its
effect on output hiss and other noises
generated in all high-gain amplifiers.
It has generally been preached that
inverse feedback, however used, reduces
distortion and noise, but this is not
quite true. Harmonic and intermodula-
tion distortion are periodic signals
added to the original signal; with in-
verse feedback we can build up an out-
of-phase component of the distortion
signal and combine the two so as to
reduce it; but noise, especially output
hiss, i8 not a periodic signal. Rather,
it is a random movement of charges
or currents occurring over an infinitely
wide range of time intervals so that
it contains frequency components ef-
fectively from zero to infinity. It is
true that the frequency response of
the amplifier restricts the range of
noise frequencies that reach the output,
but the foregoing statement is true at
the point where noise 8 generated.
This means that to neutralize noise
completely, an out-of-phase signal of
the same amplitude must be fed back
absolutely instantaneously coincident
with each “happening.” The fact that
every amplifier has a restricted fre-
quency response makes this impossible,
so it is obviously impossible for feed-
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back to produce the same cancellation
for noise that it does with distortion.

Taking the over-all result when in-
verse feedback is used, extra gain is
required to offset that used up by the
feedback. This means that in a feed-
back amplifier the output noise will
receive far more amplification than in
the same amplifier without feedback.
If feedback could cancel noise to the
same extent that it can cancel harmonic
distortion, the noise would finish up at
about the same level as in the amplifier
without feedback, provided the over-all
gain remained the same; but because
the inverse feedback is unable to cancel
the noise as completely as it does the
periodic distortion waveforms, the re-
sulting noise in the output of the feed-
back amplifier is actually higher. This
explains what some workers have
noted: that a feedback amplifier seems
to have more hiss than a non-feedback
amplifier with the same gain but with-
out feedback.

The alternative

All these disadvantages of over-all
feedback can be overcome by restrict-

the driver stage—will prevent instabil-
ity troubles with changes in the output
load. It can even improve amplifiers
that are perfectly stable with over-all
feedback, but whose performance may
be affected in other ways by changes
in the output load.

The next question is: Why don’t
more people use this short-loop feed-
back arrangement?

The difficulty

When it comes to applying feedback
from the output of an amplifier to the
driver stage, the difficulty that arises
is that the signal at the point to which
feedback is applied is not very much
smaller than at the point from which
it is obtained. If the feedback is taken
from the low-impedance secondary of
an output transformer (Fig. 5-a) the
voltage may not be high enough to give
as much feedback as you want. On the
other hand, if feedback is taken from
the primary of the output transformers,
(Fig. 5-b) there is plenty of voltage
available, but the voltage-divider re-
sistors required to produce sufficient
feedback at the cathode of the pre-
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Fig. 3—Circuit of a typical amplifier with over-all voltage feedback.

ing the number of amplifier stages
over which feedback is applied.
Fortunately, coupling impedances be-
tween stages are not subject to varia-
tion as source and load impedances are,
so the possibility of impedance changes
at both ends of the loop no longer
arises. Besides, it is generally unneces-
sary to apply feedback to reduce dis-
tortion in the early stages of an am-
plifier where signal level is so small
that curvature distortion cannot arise
anyway; in fact, it is better to operate
the low-level stages at maximum gain
to maintain a good signal-to-noise ratio.
Sometimes single-stage feedback may
be used in a low-level stage for tone
control, but this can still be applied
after sufficient amplification has been

T A
J’ T T
| I.';III_"_"T [
IMPEDANCE —l—.-. 4 1 I—.-. —
oSy - e
T 1] AT
Pl ol AT
[ B T
e | 1 | |‘
LT T i1
20 1 [
FREQ-CPS K=1000

Fig. 4—Voice coil impedance variation.

provided to overcome output-hiss trou-
bles.

Applying inverse feedback from the
output over nof mare than two stages
—and preferably only as far back as
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ceeding stage are so low that they ab-
sorb an appreciable proportion of the
available output power, which is clearly
undesirable.

The solution

Basically, the solution is fairly sim-
ple, but (as usual) there is a practical
snag which explains why it has not
vet been more widely applied. As we
explained above, the impedance on the
primary side of the output transformer
is high, so that, although more than
adequate voltage for feedback purposes
is available, the feedback resistor chain
will absorb more current than can be
spared. On the transformer secondary
the resistance of the feedback arrange-
ment absorbs negligible energy because
plenty of current is available, but the
voltage is insufficient. What we need is
an impedance between these extremes.

An amplifier designed to feed con-
stant-voltage lines makes the matter
quite simple because both the voltage
and the impedance are about right to
give a reasonable degree of feedback
without absorbing an undue proportion
of the output power. But it is not neces-
sary to use constant-voltage output
with an additional transformer in the
loudspeaker merely to get satisfactory
feedback.

The output transformer can still pro-
vide for direct connection to the voice
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Fig. 5—Types of short-loop feedback.

coil, if it has taps on the primary (Fig.
6-a)or an additional winding, (Fig.
6-b) so that a suitable intermediate
impedance point is available for feed-
back purposes. The separate-feedback-
winding (tertiary) method is prefer-
able because it eliminates the blocking
capacitors needed when taps on the
primary are used. Because the feed-
back circuit consumes negligible power,
the tertiary can be wound with fine-
gauge wire, and need occupy only neg-
ligible space.

The idea of a separate feedback
winding on the output transformer is
not new; in fact, several transformer
manufacturers already include models
with this provision in their lines.

There is another advantage in hav-
ing an extra tapped winding on the
output transformer from the develop-
ment angle. When the development en-
gineer has his amplifier on the bench,
and is experimenting with various
values in the feedback circuit, he can
select different values of resistors and
capacitors immediately from stock and
simply connect them in until suitable
results are achieved; but if he wants
an additional winding on the output
transformer it involves a tantalizing
delay; it cannot just be connected in
but means ordering another trans-
former or waiting while the winding
shop produces the modifications. END
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Fig. 6—Two better feedback circuits.
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BULD THIS
TRANSISTOR |
HEARING: AID

By RUFUS P. TURNER

OMMERCIAL transistor hearing
aids employ type CK718 junction
transistors. The CK718 is special
type supplied to manufacturers

of hearing aids. The simple hearing
aid described in this article uses type
CK722 transistors which are available
to the experimenter.

The task of developing a transis-
torized hearing aid that might be
duplicated by any electronic-technician
proved intriguing, but this author met
obstacles at every turn. First, no
amount of experimenting with the
CK722 in resistance-coupled circuits
seemed to give the required gain and
power output with tolerable noise level,
even when four R-C stages were
cascaded. Transformer coupling finally
was used. Also, the much desired op-
eration on a single 1%-volt cell did not
pan out. We had to go to 15 volts.
Undoubtedly, the CK721, with its higher
power gain and different coefficients,
would furnish the required drive. But
this is an expensive type, and is not as
readily available to the private experi-
menter as the CK722. And finally, most
of the subsubminiature circuit compo-
nents we wanted to use just were not to
be had. So we used the smallest parts
available to the general radio public
and made them work in a small space.

The finished hearing aid is shown in
photo. It is built into a du Maurier
cigarette tin. Many types of inexpen-
sive housings were considered, but
preference finally was given to this
extra-light, attractively colored alumi-
num box with hinged lid. Over-all
dimensions are 3% inches high, 3 inches
wide, and % inch thick. As Fig. 1
shows, the instrument is just slightly
larger than the standard cigarette
package beside which it is posed. In
fact, it is only 2.8 cubic inches larger
and it weighs only approximately 3
times as much as the full pack of
cigarettes.

This hearing aid will fit easily into
a man’s shirt pocket. It is entirely self-
contained except for the miniature ear-
phone. Operating current is supplied
by a single 15-volt Burgess Ul0 hear-

Fig

ing-aid battery, 1% x 15/16 x % inches
in size; total current drain is 1.4 milli-
amperes.

Fig. 2 is the complete circuit
schematic. Three ground-emitter am-
plifier stages are used. Transformer
coupling is used between stages and
between the crystal microphone M and
the first stage. The crystal earphone
P is bridged directly across to the
collector-output circuit of the last stage.
It is possible also to use a 1,000-to-
3,000-ohm magnetic earphone by con-
necting it in place cf the 25,000-ohm
resistor. If the magnetic unit is used,
some system of volume control other
than that shown in Fig. 2 must be
employed. A satisfactory alternative
would be a 10,000-ohm potentiometer
connected across the secondary of trans-
former T3, with the wiper (center con-
tact) of this potentiometer connected
to the coupling capacitor.

To match the high collector imped-
ance of one stage to the low base-input
impedance of the following stage, trans-
formers T2 and T3 are used backward.
That is, the collector is connected to
the normal secondary (high-impedance
winding) and the following base to the
normal primary (low-impedance wind-
ing). Input transformer T1 is connected
80 that its high-impedance winding goes
to the microphone, and its low-imped-
ance winding to the base-input circuit
of the first transistor. While the sub-
subouncer transformers shown here do
not provide perfect impedance matches,
the discrepancy does not appear to
hamper good performance, and an im-
portant point is that these transformers
are available now at radio stores. Un-

doubtedly, the tiny new Stancor

transistor transformers (type UM-110
K722 (3)
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1—Hearing aid is cigarette-case size.

inter-stage, and UM-112 crystal micro-
phone) would do the job more satis-
factorily, and by the time this article
is printed they probably will be obtain-
able from jobbers’ stocks.

The coupling capacitors are necessary
to prevent short-circuiting the tran-
sistor bases to ground through the
transformer windings. They should be
as high in capacitance as possible for
the necessary small physical size, in
the interest of good low-frequency re-
sponse. One microfarad is as high as
the author could obtain readily in
“smallish” size. The components shown
here are Astron Metalite 200-volt metal-
lized-paper 1-uf tubular units. The new
tantalum electrolytic capacitors, when
available will be considerably smaller,
and should aid materially in reducing
the size of homemade hearing aids.

The four fixed resistors must be
selected BY EXPERIMENT for the indi-
vidual transistors. There is enough nor-
mal variation in CK722 characteristics
to necessitate this picking process. The
base resistors may be expected to vary
between 100,000 ohms and 3 megohms.
The collector resistance in the output
of the last transistor will vary from
15,000 to 100,000 ohms. At least, that
has been this author’s experience. The
best test procedure is to connect a
variable resistor (potentiometer) tem-
porarily in the position to be occupied
by the base resistor, and then to vary
it until the best compromise is obtained
between low collector current, loud sig-
nal with minimum distortion, and lowest
noise output. When the best setting has
been obtained, remove the variable
resistor from the circuit, measure its
resistance setting carefully, and replace
it in the circuit with the same amount
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Fig. 2—Schematic of the hearing aid.
experiment.
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Asterisked components were chosen by
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of fixed resistance, Finally, try it in
place of the single collector resistor,
and adjust for highest undistorted out.
put with low collector current.

To facilitate these tests, the reader
may start out with the author’s values
as given in the schematic, then sub-
stitute the variable resistor progres-
sively in each position. In this way,
the entire system will be in operation
while one stage is being “pruned.”
During this test, the microphone may
be disconnected temporarily and a
1,000-cycle signal fed into transformer
T1 from a low-distortion audio oscil-
lator. An a.c. vacuum-tube voltmeter
or oscilloscope may be connected in
parallel with the earphone for quanti-
tative observations of output while
listening to the signal.

In general, it is a good procedure
to minimize the noise level by making
adjustments in the input stage, and to
maximize output by means of adjust-
ments in the output stage, although
some compromise necessarily must be
reached between adjustments in each
of the three stages.

Once the fixed resistors have been
installed, swapping transistors between
stages will not be practical. But no
inconvenience should arise from having
to keep each transistor in its own
stage, since their life is said to be
70,000 hours (approximately 8 years
if you run the hearing aid 24 hours
continuously each day!).

Speech at a comfortable conversa-
tional level originating about 4 feet
from the microphone will produce a
1-volt swing across the crystal ear-
phone when the VOL control is set for
maximum volume. At this setting, the
residual noise level varies from 0.05
to 0.1 volt and is a gentle rushing
sound. The noise level may be higher
or lower with other transistors. It does
nct appear that any noise sorting goes
into selection of ordinary CK722’s.

The volume control is a Centralab
type B16-218 subminiature potentio-
meter with ganged switch S. This unit
is smaller than a dime, and is in the
lower right-hand corner of the case in
Fig. 1. The back of the control, show-
ing the three potentiometer lugs and
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Fig. 3, left, and Fig. 4, right, show the interior of the case and the w
The transistors are mounted on the card b

the two switch lugs, can be seen in the
lower left-hand corner of the opened
lid in one of the other photographs.

Construction

Construction details are shown in the
photographs.

The microphone is mounted in the
upper center portion of the hinged lid
of the cigarette case. A %-inch-diameter
hole is cut with a socket punch. This
hole is then covered with a square of
gauze cloth which serves as a grill
when Duco-cemented inside the lid back
of the hole. A square washer of thin
sponge rubber then is cemented around
the hole, over the cloth, and the micro-
phone is cemented to this rubber. This
makes a good shock mount.

The volume control is mounted
through another S54-inch-diameter hole
in the lower right-hand corner of the
lid. One switch lug must be bent tem-
porarily slightly perpendicular to allow
passage of both lugs through the hole.
The control is held by small screws
(furnished) which pass through holes
in the switch lugs. One of these screws
(and the corresponding switch lug)
accordingly must be insulated from the
metal lid. This is the lug connected
to the positive terminal of the battery.
Cellophane (Scotch) tape was used for
this insulation in the author’s instru-
ment.

One photo (Fig. 4) shows how the
circuit components are mounted on
a thin plastic card. The three trans-
formers are Duco-cemented to the card,
and their leads are passed through
holes. The pigtail leads of the transis-
tors and of the three 1-uf capacitors
likewise are passed through holes. Cir-
cuit connections are completed under
the card by soldering together appro-
priate pigtails. The four fixed resistors
are under the card. To prevent short-
circuits, leads that must cross each
other are covered with thin spaghetti
tubing. After the under-card wiring is
completed, coil dope is brushed copiously
over the wiring to form a solid cake
that prevents grounding to the metal
case. Leads are soldered directly to the
battery terminals and a covering of
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ay the parts are mounted on a plastic card.
etween the cylindrical capacitors. The one farthest to the right is amplifier V1

Scotch tape is used to insulate the
terminals after the connection has been
made. As can be seen in the photo-
graphs, the thin earphone cord passes
out of the edge of the case through a
hole lined with a baby rubber grommet.

Very thin plastic-covered flexible wire
is used for the connections from the
volume control, switch, microphone, and
battery. Note that the transformers
have been mounted with their cores at
right angles to minimize undesired
coupling. The transformer lead colors
are indicated in the schematic, to per-
mit proper connections to be made with
least confusion. If oscillation should
arise, reversing the leads of one of the
transformer windings usually will cor-
rect it.

Howling due to acoustic feedback will
occur whenever the earphone is held
close to and pointed at the microphone.
With the plastic ear plug attached, the
earphone must be placed within 1 inch
of the microphone to start the howl.
The plug’s narrow canal introduces
some attenuation of sound, and without
it whistling occurs when the earphone
faces the microphone from 1 foot away.

Conclusion

Without apology, it should be pointed
out that this instrument does not rep-
resent the ultimate in subminiaturiza-
tion and low power drain that may be
possible to obtain in transistorized
hearing aids. Rather, it is an answer

Materials for hearing aid

Resistors: 1—25,000, 2—100,000 ohms, 1—2.2 meg-
ohms, !, watt; 1—500,000-chm potentiometer with
switch, Centralob Bl6-218,
Capacitors: 3—t-uf, miniature 200-volt
Metallite.

Transistors: 3—Raytheon CK722 junction type.
Tronsformers: |—UTC type $506 subsybouncer {(Tn);
2—UTC type $502 subsubouncer (T2, T3).

Other equipment: B—Miniature hearing a[d battery,
Burgess UI0. M—Crystal-type hearing-aid micro-
phone, Brush BB-142.2, P—Crystal-type hearing-aid
earphone, Brush EB with cord and ear-plug. iga-
rette case, etc., as described in text.

Astron

to a challenge to develop the smallest
practical instrument that can be built
from parts obtainable, which would
use the readily available CK722 tran-
sistor, and which we might reasonably
expect a radioman to duplicate with
ordinary tools. END
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EXPERIMENTAL SUBMINIATURE A.F.

|

AMPLIFIER

Subminiature
audio amplifiers
need not lack
power.

This tiny job de-
livers about

3 watts of audio

By HARRY D. PARKER, JR.

ERE is an experimental sub-

miniature audio amplifier that

packs an amazing amount of

power. The entire circuit—ex-
cept for the output transformer—fits
on a 4 x 1%-inch chassis, and the push-
pull output stage delivers a full 3 watts
of power. The over-all voltage gain is
5,400.

Fig. 1 shows the amplifier circuit.
Alternative types are suggested for
some of the tubes, since the current
military demand for subminiatures may
lead to short supplies for civilian equip-
ment.

The interstage transformer is a
U.T.C. Ouncer type #0-6, single plate
to push-pull grids. Since this trans-
former is not designed to carry any
appreciable amount of d.c., the plate
current in the primary circuit must be
limited. By keeping the plate voltage
on the driver tube (6K4 or CK5703) to
between 90 and 100 volts, the current
drawn will be about right. (The bias
resistors shown in Fig. 1 and in Table
I will do this).

The miniature-electrolytic filter and
decoupling capacitors are standard, but
it took considerable shopping around
to find them. These are Cornell-Dubilier
type BBR’s. The 20-pf, 150-volt units
measure a mere 1% inches high by
1% inch in diameter, while the 25-uf,
25-volt cathode-bypass capacitors are
only 1% inches high by 3 inch in
diameter.

The push-pull output transformer is
mounted on the speaker. The amplifier-
output leads are tied to three minia-
ture tie-points on the chassis, and
connected to the speaker through a 3-

This 3-watt a.f. amplifier is pocket size. Special miniature parts are used.

2.28,IW

100MA_, SEL RECT 200, 5W
» AA
VWV
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+ L the et
T
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HIVAC

X = FILS=SEE Fig 2~ 1Y

Fig. 1—Schematic of the subminiature audio amplifier. A screen-grid drqpping
resistor and bypass capacitor will have to be added if a 5702 is used in the

input stage. See Fig. 2 for heater circuit.

conductor ecable.

A filament transformer was out of
the question in a self-powered unit as
small as this. A series-parallel filament
hookup was required, as the various
tube heaters have different current

ratings. Fig. 2 shows two alternative
arrangements, depending on the tubes
used in the first and second stages. The
shunt resistor across the low-current
tube heaters was made from an adjust-
able 5-watt wirewound unit. After set-
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ting the slider to the exact value, the
excess resistance was sawed off, and
the slider end was soldered directly to
the chassis. Of course, the necessary
values can also be obtained by con-
necting small composition resistors in
series or parallel.

If you have to use a combination of
one 200-ma tube and one 150-ma tube
in the first two stages, the shunting
resistor across the paralleled heaters

4.7, \ 579 0R 5702
200Ma

§

cord B

62/W, 111 wiA,

x 220 '5902‘

UNE CORD RES - 450Wa =~
'—|
Fig. 2—Alternative heater arrange-
ments. See text for other combinations.

126/W, 50uA|

should be 63 ohms. Of course, with an
external 6.3-volt filament transformer,
all heaters can be wired in parallel.

Construction

Some of the tubes used were experi-
niental subminiature types which are
probably not now obtainable. The
present-day commercial equivalent is
given in all such cases. The
CK5702 and the CK5703 use in-line
subminiature 5- and 7-pin  sockets,
available from most supply houses. The
clamps for mounting the tubes and the
filter capacitors were made from shim
brass strips %-inch wide. These were

CK5702 CK5703
IRED DOT _}R[D)O*
6l 63 H_P KGHHP
K H
5719 64
°p RO
OH "Ho ARROW
o, o e U ® oH
o Po ok
5902
)

G3 CONNECTE INTERNALLY TO K

Fig. 3—Basing diagrams of submini-
ature tubes suggested for the amplifier.

cut long enough to surround the tube or
capacitor and allow a lip at each end
which is drilled to take a small bolt and
nut to facilitate replacement. Gne edge
of the clamp is soldered to the chassis
as shown in the photographs. Shim
brass solders beautifully and is carried
by most hobby and metal-supply houses.
The chassis is 4 inches long by 11
inches wide by 13 inches high, and
was also made of shim brass. All holes
were laid out carefully and drilled be-
fore forming. Since the 110-ma selen-
ium rectifier has to be mounted close to
the chassis, it is a good idea to put a
piece of thin fiber insulation under it
to avoid possible shorts.

When wiring the circuit, wire in the
resistors first, then the filament and
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Fi_g. 4—Frequency response of the am-
plifier measured across 500-ohm load.

B plus leads. Keep all units as close to
the chassis as possible to allow suffi-
cient room to mount the cathode bypass
capacitors and filament resistor. Solder
cathode bias resistors as close to the
tube bases as possible and cut away the
excess lead lengths. Solder insulated
extension leads to these points to con-
nect to the bypass capacitors. Use the
same method with the filter capacitors,
This eliminates the possibility of these
leads shorting later on.

Be very careful when soldering close
to the tube bases. Use a good, clean,
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soldering, are practically a must for
subminiature work. Use a pencil-type
soldering iron with good-quality solder
and rosin flux. No. 22 stranded, tinned,
plastic-covered hookup wiie was used
to wire the amplifier.

The 1-megohm volume control is a
miniature unit measuring only % inch
in diameter. A standard RCA phono
jack is used as an input connector.
Typical operating values for various
tubes are given in Table I. Note that
type 5702 is a pentode. If one of these
is used in place of the 5719, a
500,000-ohm screen resistor and a 0.1-

Materials for amplifier

Resistors: 1—4.7 megohms, 1--220,000, 1—39,000,
{—820, 1—330 ohms, |4 watt; 1-~2,200 ohms, | watt:
1—I150 ohms, 2 watt; |—200 ohms, 5 watt: 1—220-
ohm, 50-watt line-cord resistor; heater shunt ({see
text); |—Il-megohm potentiometer.

Capacitors: (Electrolytic) 5—20 uf, 150 volts: 3—
25 pf, 25 volts, Cornell-Dubilier type BBR or equiv-
alent. (Paper) 1-—.05 uf (Cornel)-Dubilier type MP,
MTW, or equivalent).

Miscellaneous: |—interstage a.f. transformer, single
plate to push-pull grids (U.T.C. type 0-6 or equiv-
alent): | push-pull output transformer, 6,000 ohms
to voice coil; 1—100-ma selenium rectifier; tubes:
as indicated in schematic and text; miniature
sockets to suit; shim brass for chassis and brackets:
terminals; wire; solder: hardware.

TABLE |
| Heater | plate screen Cathode | Amp.
Tube v__amp v mo v ma | resistor | factor| Watts Out_
5702 | 63 | 0.2 120 | 7.5 | 120 | 2.5 200 o
5703 [ 63 | 0.2 120 9 - - 220 | 28 cee
5902 | 6.3 | 0.45 10 | 30 1o 22 270 .. !
6K4 6.3 | 0.15 100 13 . L. 150 20 ..

hot iron and rosin flux. Pick up a tiny
bit of solder on the iron and Jjust touch
it to the joint. Solder all joints as
quickly as possible, with a minimum
amount of heat.

Tiny jewelers’ side-cutters and long-
nose pliers, as well as tweezers for
holding small parts in place while

uf bypass capacitor will have to be
added. Also note the recommended
cathode resistor for each type. Basing
diagrams for the subminiature tubes
are shown in Fig. 3. Fig. 4 shows the
frequency response of the subminia-
ture amrlifier as measured across a
500-ohm output load. END

»
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“I Keep Getting People!”
Suggested by I’fe. 1. Holdsworth, Fort Monmouth, N. J.
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Undistorted wideband

response is a must for

hi fi. The author tells

you how to achieve it.

extending

By JOSEPH

PART |

T IS NOT very many years since we
judged the quality of an audio am-
plifier in terms of its behavior over
the audible range of 20 to 20,000

cyeles, and considered that any ampli-
fier flat within those limits met the
specifications for high-fidelity. But to-
day we design audio amplifiers for flat
response between 10 cycles and 100,000
cveles and even try to extend this an
additional octave or more at each end.
To many people this seems like gild-
ing the lilv, especially in view of the
fact that very few program sources—
whether broadeast or recorded—pro-
vide much if any signal material below
50 cycles or above 15,000 cycles. But
there are excellent reasons for extend-
ing the response of high-fidelity am-
plifiers as much as two or three octaves
above and below the audible range, and
the fine performance of many modern
amplifiers is due to the fact that they
possess this extreme bandwidth.

Nonlinearity

First of all. distortion is always the
product of some form of nonlinearity.
Obviously, the way to eliminate or
minimize distortion is to make the ecir-
cuit as a whole, as well as its individual
elements, as linear as possible. There
is a naive tendency to believe that non-
linearity (and therefore distortion), is
limited to vacuum tubes. Nothing could
be further from the truth. Vacuum
tubes are merely circuit elements,
fully comparable and indeed reducible
to combinations of resistance, capaci-
tance, and inductance. The fact is that
any circuit element which departs from

fier

Ampl

MARSHALL

linearity in any way can produce dis-
tortion.

Moreover, a vacuum tube does not
operate by itself, but in combination
and relation with its associated capaci-
tances, resistances, inductances, and
voltage sources; and behaves as a sort
of organism composed of all these ele-
ments or behaving as a unit. Similarly,
a complete audio amplifier is simply a
more complex organism, and its per-
formance is based not only on the be-
havior of the individual elements which
comprise it, but also on its behavior as
a unit. In other words, not only may the
individual circuit elements in an am-
plifier produce distortion, but the am-
plifier itself as a unit also may pro-
duce distortion in the nonlinear portion
of its operating characteristics.

If audio waveforms were composed
only of frequencies strictly within the
audible range, it might be sufficient to
demand linearity only over the audio

range. But typical audio waveforms
contain frequency components that lie
below and above the audible range.

These are beat notes, transients, har-
monics, and subharmonics. Even if they
did not have all these frequency com-
ponents originally, they would acquire
them in passing through the amplifier
if any element in the circuit is non-
linear. And although these frequency
components are not audible in them-
selves, they can produce serious distor-
tion within the audible range by in-
termodulation, by driving tubes into
their nonlinear regions. or by trigger-
ing resonant circuits into oscillation,
which, in turn, can drive the amplifier

WIDTH

H

into nonlinear operation, not only in
the nonaudible range but also in the
audible range.

Bandwidth requirements

Because pure audio tones are sine
waves, we tend to labor under the mis-
conception that an audio amplifier deals
with sine waves exclusively. Nothing
could be further from the truth. Almost
all musical tones have very complex
waveforms and actually resemble
square waves more than sine waves.
Television has taught us that to re-
produce square waves accurately we
require at least ten times the bandwidth
that we need to reproduce sine waves.
Because the complex waveforms of
musical sounds—composed as they are
of fundamentals, harmonics, beat notes,
and transients—resemble square waves
more than sine waves, it is obvious
that to reproduce them accurately we
require a much greater bandwidth than
would be necessary if we were in fact
dealing with sine waves.

Finally, there is one more compel-
ling and highly practical reason for
extending the bandwidth of amplifiers
for two or three octaves above and be-
low audibility. Although it may be
theoretically possible to design per-
fectly linear, distortionless amplifiers,
in practice we always generate some
distortion. We can minimize it by op-
erating tubes far below their normal
output ratings, by push-pull operation,
by maintaining the best possible bal-
ance; but in spite of these measures
we normally have to face a residual dis-
tortion of perhaps 2 percent. This is
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still too great for acceptable reproduc-
tion of the whole audible spectrum.
Fortunately, we have a wonderful
weapon for reducing this to an insig-
nificant minimum: inverse feedback.
By proper design we can obtain feed-
back factors of anywhere from 10 to
50, which means reducing distortion by
a factor of 10 in the first case and 50
in the second. Thus, our 2-percent resi-
due could be reduced to % of one per-
cent in the first case, and only 45 of
one percent in the secornd case. Some-
where within that range the distortion
could be dismissed as of no practical
consequence even to a “golden ear.”

Feedback problems

Unfortunately, we can apply this
much feedback only at the risk of in-
troducing other types of distortion,
namely: hangover, ringing, or outright
oscillation. This is because inverse-feed-
back cancels distortion only over the
frequency range in which the waveform
fed back is 180 degrees out of phase
with the input voltage. To maintain
that relationship we must keep the
phase shift of the amplifier constant
not only over the entire audible range
but far below and above it. If an am-
plifier were absolutely flat from d.c. to
infinity there would be no limit to the
amount of feedback we could employ.
Actually, however, even the best am-
plifier will have some phase shift at
the low end and a resonant peak at
some high frequecy. At very low fre-
quencies the feedback may be suffi-
ciently in-phase to produce regeneration
—if not outright oscillation (motor-
boating). The high-frequency resonance
peak will reverse the phase of the out-
put signals at the resonant frequency,
and shift those near it enough to start
parasitic oscillations. To obtain the
large amounts of feedback necessary to
reduce residual distortion to an accept-
able minimum without generating tran-
sient distortion, we must reduce the
phase shift of the whole amplifier, not
only throughout the audible range, but
for several octaves above and helow it.

This is precisely the same thing as
saying that we must extend the band-
width of the amplifier at each end of
the audible range.

So much for the necessity. Now how
do we extend the bandwidth of an
audio amplifier? The place to start is
at the weakest point—the output trans-
former. The development of excellent
phase inverters, and the use of big
tetrodes as triodes, with low driving
requirements, have eliminated the need
for interstage and driver transformers
in high-fidelity amplifiers. There have
been attempts to dispense with the out-
put transformer as well. At least one
commercial amplifier couples the output
tubes directly to a 500-ohm voice coil.
There are several circuits also that have
multiple output tubes either as parallel
cathode followers or in bridge circuits
for coupling directly to low-resistance
voice coils, and eventually—especially
with transistors—we shall probably
eliminate output transformers alto-
gether. At present, however, the ap-
plication of these circuits is handi-
capped either by their very poor effi-
ciency or by limitations in voice-coil
design. For example, one amplifier that
uses 8 or 16 large triodes in a cathode-
follower output circuit requires an in-
put of 1 kilowatt for an output of less
than 10 watts. On the other hand, ex-
cept in bridge-type output circuits, di-
rect coupling to the loudspeaker re-
quires that the voice coil carry at least
part of the d.c. plate current. This
introduces serious difficulties in wire
sizes, mass, and heat dissipation.

So, for the moment at least, we are
still dependent on output transformers.
Fortunately, these have been improved
tremendously in the past few years.
Whereas previously even the best ones
had flat frequency response only with-
in the audio range, there are trans-
formers available today that are in-
herently flat from 10 cycles to nearly
100,000 cycles.

The use of one of these transformers
is a very long step on the way to that
extended bandwidth. But it goes only
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part of the way (which is not final.
because few designers have troubled
to go the rest of the way). Some of
these wideband transformers permit
us to use as much as 30 db of feedback,
and in most cases this is sufficient to
reduce distortion to an inconsequen-
tially low level. Nevertheless, even this
has not completely satisfied the critical
ear, Perfection is a hard taskmaster
and the new output transformers do
not, of themselves, satisfy the demands
of the most critical. The horse and
cart have been reversed, so to speak.
Instead of the output transformer be-
ing worse than the rest of the am-
plifier, it is now much better. Fortu-
nately, it is not too ditficult or too ex-
pensive to make the rest of the amplifier
as good as the output transformer and
thus bring the entire reproducing sys-
tem another step nearer perfection.

Improving I.f. response

The low-frequency response of an
amplifier is limited principally by the
series or coupling capacitances. To ex-
tend the response downward we must
reduce the series coupling reactances
and increase the time-constants. One
way to do this is to use larger coupling
capacitors. Unfortunately, we cannot
get very far with this method. While
it improves the low-frequency response,
the need for better high-frequency re-
sponse as well calls for reducing the
plate and grid loads; so, if we do both.
we may actually end up with the same
time-constant as when we started.

A fruitful form of design logic is to
start with the theoretically best means
of achieving an end, and work down to
a less perfect, but more practical com-
promise. Obviously, then, as far as low-
frequency response is concerned, the
best thing would be to eliminate the
coupling capacitances altogether. A
few years ago much work was done on
direct-coupled amplifiers and this maga-
zine published a great deal of material
on the subject. These old direct-coupled
amplifiers produced the finest reproduc-
tion of their day, but they were difficult

Fig. 1—Cross-coupled phase inverter with a direct-coupled
voltage amplifier. The elimination of coupling capacitors—
except at the input—reduces phase shift at very low fre-
quencies and makes it possible for us to use more inverse

+400v

?II

12407 12407
L. | DAIVER
*
)
£220K
120K ATOK ¢ o7y,
b3
- 15K
] 22k +300-400V Py
:-27K
120K 4
4”0
220K i
s | ]
~—)
~108V
HSV *see text S

driver.

feedhack to extend the bandwidth of the amplifier.
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Fig. 2—Fixed-bias output amplifier with a direct-coupled
Suitable methods for coupling this combination to
the preamplifier unit shown in Fig. 1 are discussed in the
text, hoth in this installment and the next one.
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to adjust, had poor stability, and re-
quired high-voltage or multiple power
supplies.

Though the all-direct-coupled ampli-
fier is a rarity today, most high-quality
amplifiers now employ some direct-
coupled stages. The Williamson uses
direct coupling between the voltage am-
plifier and the phase inverter; and
many others use direct coupling be-
tween cathode-follower drivers and out-
put tubes. Today, fortunately, many of
the original difficulties can be eliminated
or minimized.

As one illustration, the cross-conpled
phase inverter provides completely bal-
anced inversion and a means of adjust-
ing and maintaining balance over sev-
eral direct-coupled stages, so that a
two- or three-stage direct-coupled am-
plifier is quite practical today. Fig. 1
shows a three-stage inverter-voltage
amplifier which might be used as the
input section of a high-fidelity system.
The first two tubes provide the phase
inversion and have a gain of about 25.
The total gain depends on the tube used
in the third stage. A 12AU7 will give
an output of around 125 volts plate-to-
plate and a gain of about 300, while a
12AX7 will give a slightly lower output
voltage but will increase the over-all
gain to between 750 and 900. The low-
frequency response is flat right down
to zero cycles—in other words, the am-
plifier responds to d.c. Thus there is
no phase shift whatever at the low end.

But what happens now? We could
direct-couple this amplifier to an output
stage, but there are serious deterrents.
First of all, the circuit calls for between
300 and 400 volts at the plates of the
third tube. Since modern power tubes
require an effective plate voltage of
about 400, such direct coupling would
call for a 700- to 800-volt power supply
or two 400-volt supplies in series. More-
over, there is the problem of providing
proper bias for the output tubes, since
their grids would be some 250 volts
above ground. These problems are not
insuperable, but they call for a simpler
solution. Fortunately, there is one.

Reducing phase shift

Phase shift is cumulative. The over-
all phase shift in an amplifier is the
sum of the phase shifts of the individ-
ual stages. Obviously, if we can reduce
the number of phase-shift points in
the amplifier, we can achieve a great
improvement. By using the direct-
coupled voltage amplifier of Fig. 1 we
eliminate two phase-shift points, and
minimize one other: The input stage is
a cathode follower and its input imped-
ance is many times higher than a con-
vential amplifier. This allows us to use
a very high value for R,, and thus the
phase shift with any reasonable input
capacitor will be several times better
than with the same capacitor in a con-
ventional circuit. If we are forced to
use a coupling capacitor at the output
of this voltage amplifier as well, we
will miss perfection but still will
achieve a great improvement over the
conventional design.

Let us see what happens in the two
possible cases—that is, coupling to out-
put tubes with self-bias and to output
tubes with fixed-bias. Cathode bias per-
mits a grid resistor of around 500,000
ohms maximum. An 0.5-uf coupling
capacitor would therefore yield a time-
constant of 0.25 second, and bring down
the frequency at which phase shift is
noticeable to 4 cycles or less. In
any case the phase-shift characteristic
would be as least one octave and pos-
sibly two octaves better than that of
the best output transformer. As a
matter of fact, we can even improve on
this, as we shall see later on.

The solution with fixed bias is even
more satisfactory. Unless we use a
driver transformer—which is undesir-
able for many reasons—the only really
satisfactory way of coupling fixed-bias
output tubes to an R-C-coupled ampli-
fier is through a cathode-follower driver.
But the driver itself can be direct-
coupled to the output tubes as shown
in Fig. 2. We now have two direct-
coupled sections: the first one includes
the cross-coupled phase inverter and
the voltage amplifier, and the second
takes in the driver and output tubes.
Coupling these sections directly would
present many serious problems. But
fortunately it is not at all necessary.
Remember that a cathode follower has
an extremely high input resistance—
some 10 times the grid resistor, or 5
megohms in this instance. Therefore
if we used 0.5-pf capacitors to couple
the two sections together, the time-
constant would be 2.5 seconds, yielding
a frequency of 0.4 cycles at the phase-
shift point. This is unnecessarily low.
If we used 0.1-uf coupling capacitors,
the point of phase shift would be 2
cycles. Even this is better than we need,
and we would now have an amplifier
which, though not direct-coupled all
the way, would be just as good at audio
frequencies as an all-direct-coupled am-
plifier, and which requires only a single

power supply, and also is much more
stable.

In any case, whether we use fixed- or
self-bias in the output stage, we would
have an amplifier with only a single
internal coupling capacitance and a
single point of internal phase shift.
The amplifier would now have good
enough low-frequency response for any
output transformer and indeed be good
enough to improve the performance of
the best available transformers by allow-
ing us to use more feedback.

Moreover, unlike the older types of
direct-coupled amplifiers, these ampli-
fiers—which we might call virtual di-
rect-coupled—are easy to balance and
keep in balance. The 2,000-ohm balanc-
ing control (R1) in the cathode legs of
the input stage not only will balance
the direct-coupled front section for d.c.,
but also will balance the entire ampli-
fier at audio frequencies. The d.c. bal-
ance is checked by connecting a high-
resistance voltmeter from plate to plate
of the third stage and adjusting R1
for zero voltage. (We are assuming, of
course, that the circuit has been bal-
anced physically by the use of matched
resistors and tubes throughout.) The
output tubes can be balanced for d.c.
with the 50-ohm potentiometer in the
cathode return.

Over-all dynamic balance is obtained
in this way: Disconnect the grid of the
lower triode in the input stage from
ground and connect it to the grid of
the upper triode (input grid). Feed a
single-frequency signal into the ampli-
fier and adjust R1 for zero or minimum
output. (This may upset the d.c. bal-
ance of the input section slightly, but
this is inconsequential in an R-C cir-
cuit.) The balance obtained by this
method should hold over almost the
full dynamic range of the amplifier.

Part II of this series will cover
methods for extending the high-fre-
quency response of the amplifier.

(TO BE CONTINUED)

“Don’t mention fringe area again — Rodney is very sensitive!”
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Broadhand

The basic Yagi is
a narrow-band an-
tenna. Designers use
various tricks to
widen the bandpass
for TV applications.

OR fringe-area reception few an-
tennas can match the popularity
of the Yagi types. They are less
cumbersome than other high-gain
antennas and have excellent rejection
for signals from the sides and back.
The special gain of the Yagi is achieved
by using a reflector behind the antenna
and one or more directors in front.
While adding directors to an antenna
system increases its gain and sharpens

DIRECTOR

DIRECTOR

RADIATOR

REFLECTOR

Fig. 1—Basic Yagi antenna. Extra di-
rectors may be added to raise gain
and sharpen forward-directivity pattern.

its forward directivity, the span of
frequencies which the antenna will
handle is materially reduced. Thus a
Yagi antenna such as shown in Fig. 1
has maximum gain on only one tele-
vision channel, and will not work well
on adjacent channels unless the stations
are quite close to the receiver.

The conventional design formulas for
a Yagi antenna specify that the re-
flector be cut 5% longer than the an-
tenna and the directors 4% shorter.
There is no theoretical limit to the
number of directors that can be used,
though an excessive number may make
the antenna useless for television re-
ception by narrowing the frequency
range enough to cut off vital sideband
components of the video and sound
signals. Few manufacturers use more
than 10 directors even in their most
elaborate models.

The reflector is most effective when
it is spaced approximately 0.15 wave-
length behind the antenna. Additional
reflectors generally do not improve re-
ception because the first reflector shields
those behind it from the source of sig-
nals. Directors, on the other hand, are
between the antenna and the desired
signal source, and for this reason more
*Authors: Television and FM Antenna Guide
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By MATTHEW MANDL
and EDWARD M. NOLL*

director elements mean higher gain.
For maximum efficiency the directors
should be spaced 0.1 wavelength from
each other and from the antenna.

Manufacturers sometimes space the
reflector and directors at greater dis-
tances to minimize the decrease in an-
tenna impedance which results from
such close element spacing. If the re-
flector is spaced 0.15 wavelength be-
hind the antenna the gain is 5.5 deci-
bels over a dipole, but the antenna
impedance drops to 35% of the original
value. If the reflector is spaced 0.25
wavelength behind the antenna the gain
over a dipole would be 4.5 db, but the
influence of the reflector will reduce
the dipole impedance only about 20%.
Unless special measures are taken to
raise the antenna impedance again it
would be preferable to use the wider
spacing—even with its lower gain—
to minimize mismatch between the an-
tenna and the transmission line.

The four-element Yagi shown in Fig.
1 would have a 9-db gain if the di-
rectors were spaced 0.1 wavelength
and the reflectors 0.15 wavelength. The
antenna impedance, however, would
drop to only 10% of its original value!
Thus, if a straight dipole were used,
its impedance would drop from 73 ohms
to 7.3 ohms, while a folded dipole with
a normal impedance of 300 ohms would
have an impedance of only 30 ohms be-
cause of the influence of the nearby
reflector and directors.

The antenna impedance can be raised
by any of the methods shown in Fig. 2.
One variation is to make the unbroken

¢
LEAD-IN

Fig. 2—Three methods of raising the
impedance of a dipole antenna. (a) A
folded dipole with arms of unequal di-
ameter. (b) Double-folded dipole. (c)
Delta-match system to straight dipole.
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element of a folded dipole larger in
diameter than the fed element as
shown at a. Another method often
used is to employ two unbroken elements
as shown at b. This is equivalent to
doubling the diameter of the unbroken
element of the folded dipole. The delta-
match arrangement can also be used
as shown at ¢. Here a single unbroken
antenna element is used and the trans-
mission line is fanned out until the
right impedance match is secured. This

Five
5.8+
285"
o
29.2"
[ .
L y 4 J
L
e 31.8*

Fig. 3—Dimensions of a broad-band
Yagi for covering channels 8, 9, and 10.

is possible because the impedance of a
half-wave antenna is virtually zero
at the exact center and rises sharply as
each end is approached. The arrange-
ment at ¢ is particularly advantageous
because it eliminates the need for an
antenna insulator. The antenna (as well
as the reflector and directors) can be
grounded at its mid-point to the mast.

Broad-band design factors
Whether used for v.h.f. or u.h.f., the
basic Yagi shown in Fig. 1 can be
modified to accept more than one chan-
nel at peak gain by violating some of
the rules mentioned above. For instance,
if you want a single Yagi to cover
channels 8, 9, and 10 the design would
be similar to that shown in Fig. 3. Here
the reflector is cut for channel 8 and
has a length of 31.8 inches. The double
folded-dipole antenna has a length of
29.2 inches, which is just right for
channel 9. The first director is cut for
a frequency betwe¢en channels 8 and 9,
and is 28.5 inches long. The second
director is cut for channel 10 and is
7.2 inches long. The spacing between
the reflector and antenna is 9.5 inches,
while the spacing between the antenna
and the first director is 6 inches. The
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spacing between the two directors is
5.8 inches.

By thus proportioning the lengths
of various elements to meet the re-
quirements of the three channels de-
sired, the antenna takes on wider band
characteristics than a conventional
Yagi. The advantages of broad-band
reception, however, are not obtained
without some sacrifice in gain, and
there will be a loss of approximately
2 db with this arrangement compared

DIRECTION OF PICKUP
fHALF WAVE FOLDED DIPOLE
- T
A/41(90%
(e )
/e

Fig. 4—End-fire twin driven-dipole ar-
rangement for high forward directivity.

with the four-element Yagi shown in
Fig. 1. The lost gain can be salvaged,
however, by adding several more di-
rectors to the array. With the right
lengths and spacing of the extra di-
rectors, a six-element broad-band Yagi
will give the same 9-db gain as the an-
tenna in Fig. 1.

When this broad-band design is ap-
plied to a u.h.f. antenna the frequency
acceptance in channels increases con-
siderably. This is indicated when we
consider the frequency span of the
antenna shown in Fig. 3. This takes in
everything from the low end of channel
8 (180 mc), to the high end of channel
10 (198 mc). This span of 18 mega-
cycles is 109% of the lowest frequency,
and the same type of antenna designed
for u.h.f. reception would have the
same 10% ratio of bandwidth to fre-
quency. For example, at channel 27
(542 mc) the u.h.f. version would have
a bandwidth of over 54 me. This would
cover 9 channels in the u.h.f. band.

Several manufacturers have further
improved the broad-band characteristics
of the Yagi by utilizing an end-fire
arrangement.’ This is based on the
principle that two antennas connected
as shown in Fig. 4 and spaced one-
quarter wavelength apart, have the
uni-directional pattern shown in Fig. 5.
This is similar to the popular double-
V type of antenna. This employs
the same principle except that straight
dipole elements instead of folded
dipole elements are used. The end-
fire arrangement can be applied to
a Yagi antenna by the method shown
in Fig. 6. Here the reflector would be
cut for the lowest channel to be re-
ceived (say channel 2). The first folded-
dipole section would be cut for channel
3, and the other folded dipole cut to
the mid-frequency between channels
4 and 5. The first director would have
a length designed for channel 5, while
the last two directors are shortened to
aid reception on channel 6. Naturally,
this antenna will not have the peak
gain that would be achieved if all ele-
ments were cut for the same channel,
but it has more gain than a biconical
with reflector on the lower channels.

For u.h.f. a similar arrangement

would accommodate considerably more
stations than its low-frequency counter-
part. The end-fire folded-dipole ar-
rangement gives a good match between
antenna and transmission line to mini-
mize losses. It must be pointed out here
that a mismatch between the antenna
and the transmission line is not as
undesirable as a mismatch between the
receiver and the transmission line. The
latter causes line reflections because
the receiver cannot accept all the energy
sent down the lead-in. The unaccepted
signals may travel back up the lire
and down again several times, and pro-
duce enough ghosts to blur the detail.

All the antennas previously discussed
can be stacked for increased signal
pickup. Generally, stacking increases
the rated gain of an antenna by 3 de-
cibels. A spacing of one-half wavelength
at the frequency of the lowest channel
will give best results. If you want more
gain on the higher channels, space the
antennas a half-wavelength at the cen-
ter frequency of the group desired. This
arrangement will diminish the gain
somewhat on the lower channels because
the spacing at their frequencies will
be less than a half-wavelength. Most
manufacturers of broad-band conical
types space stacked arrays a quarter-
wavelength at the low end to favor
the higher channels and minimize the
higher transmission lines losses which
will be found there.

Calculating lengths

The experimenter can try various
antenna lengths and different sizes of
reflectors and directors in any desired

Fig. 5—Directivity
pattern of the end-
fire arrangement
shown in Fig. 4.

PLANE OF ANT

combination to favor higher or lower
channels in a particular group. For in-
stance, if the higher-channel stations
of a group you want to receive are
nearer than those at the lower fre-
quencies, the latter can be favored by
making most of the elements nearer
the size required for low-frequency
channels. Thus, if channel 2 is farther
away than channels 4 and 5, the anten-
na and reflector can be cut for channel
2, while the directors can be made the
proper lengths for channels 4 and 5.
If the end-fire antenna arrangement is
used, the second antenna can be de-
signed for the frequency between chan-
nels 4 and 5. In this manner the gain
of the antenna system can be altered
to suit the locality.

The length of a half-wave antenna
in inches is equal to:

5,540
Frequency in megacycles

This calculation is suitable for both
v.h.f. and u.h.f. stations. For reflectors
add 5% to the length calculated, and

deduct 4% for directors.

Calculations for channel 27, for ex-
ample, indicate that the antenna should
have an over-all length of 10 inches.
The reflector should be 10.5 inches long
and the directors should each have a
length of 9.6 inches.

Commercial types

A number of manufacturers utilize
the principles detailed here. The Taco
1800 twin-driven Yagi is shown in Fig.
7. This model has two antennas in a
phased end-fire arrangement, one re-
flector, and seven directors. According
to the manufacturer, the gain of this
antenna over a matched reference di-
pole is 11 db. When two of these units
are stacked the gain increases 3 db as
mentioned previously, bringing the total
gain of the array up to 14 db. The model
1800 covers channels 2 to 6 inclusive,
with maximum gain on channels 3, 4,
and 5. A similar model also is available
for channels 7 to 13.

Channel Master Corporation uses the
double-folded-dipole principle in its
Futuramic Yagi shown in stacked for-
mation in Fig. 8. Single-bay antennas
of this type also are available for both
the low and high v.h.f. bands. Spacing
between the folded-dipole elements is
45 degrees (equivalent to one-eighth
wavelength). The dipoles are inter-
connected with a section of twin lead,
and the latter is transposed so that its
effective length is 135 degrces. This
assures a substantially constant impe-
dance over the span of frequencies to
be covered and minimizes mismatch
between the antenna and the 300-ohm
lead-in. Fig 9 shows the spacing and
feed arrangements used in this system.

Model 1125 covers channels 2 to 5
inclusive with substantially uniform
gain of more than 8 db, over these
channels. Stacking gives an additional
3 db increase. Model 1136 is for chan-
nels 3 to 6 inclusive, while model 1173
covers channels 7 to 13. (Theory and
construction of the Channel Master Fu-
turamic was described in the October,
1952 issue of RADIO-ELECTRONICS.—
Editor.)

The Snyder Manufacturing Company
uses the type of broad-band design
shown in Fig. 10. Here, two reflectors
A are used with one mounted over the
other so that both are effective. In the
low-band version one reflector is cut

CHAN G

CHAN §

CHAN 445

CHAN 3
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LEAD-IN
CHAN 2

Fig. 6—End-fire broad-band Yagi for
covering channels 2, 3, 4, 5. and 6.
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for channel 2 and the other is cut to
the mid-frequency between channels 3
and 4. The antenna elements are inter-
connected with a transmission-line
phasing section. The folded dipole B is
cut for a frequency between channels
2 and 3, while D is cut for channels
4 and 5. Director C is cut for channel
5, while directors E and F are cut for
channel 6. The gain of this antenna
averages 9 db for channels 2 to 6.
A similar version of this antenna
covers channels 7 to 13. The u.h.f.
broad-band types are also similar in
design and a typical arrangement for
the UHF-3 series is shown in Fig. 11
The UHF-3A covers channels 14 to 48;
model UHF-3B covers channels 27 to
62; and UHF-3C covers channels 47
to 83. The number of elements em-
ploved, plus the end-fire arrangement
of antennas, permits somewhat greater
spacings between elements than the
0.15 and 0.1 wavelength previously dis-
cussed. This minimizes the drop in
impedance and provides a gain that
compares favorably with the conven-
tional narrow-band Yagi types (9 db).
Stacking two units increases the gain
by 3 db the same as for v.h.f. types.
Other manufacturers also have broad-
band u.h.f. Yagis. These antennas have
much higher gain than the popular
bowtie type though they do not, of
course, provide the same full-band re-
ception. Generally the bowtie u.h.f. an-
tennas will give a substantially flat
response from channels 14 to 83, though
gain is nowhere comparable to the

Yagi types even with flat-screen re-
flectors. For a bowtie type antenna to
even approach the gain of Yagi an-
tennas, it would have to have a corner
reflector.

Fig. 7—Taco 1800 twin-driven Yagi has
two driven elements, seven directors.

|
ter Futuramiec broad-band Yagi antenna.
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Fig. 8—A double-stacked Channel Mas-

Stacking factors

In stacking antennas, a common
transmission line is recommended only
when the antennas are identical. If
dissimilar antennas are stacked (such
as a low-band Yagi and a high-band
type) one will load down the other and
reception will be poorer than if either
one were used separately. When dis-
similar antennas must be employed it
is best to use separate transmission
lines for each. A double-pole, double-
throw switch can be installed at the
receiver for selecting the desired an-
tenna. When both antennas are in-
stalled on one mast the spacing between
the two should be greater than a half-
wave length at the lowest frequency to
minimize interaction.

Only when both antennas are iden-
tical in design and oriented in the
same direction is the 3 db increase in
gain realized. Thus, when four Yagi
antennas are stacked, as much as 18 db
can be aticined as compared with a
reference matched dipole.

The advantages of stacking are eas-
ily obtained at u.h.f. because of the
small physical sizes of the antennas
involved. In a 2-bay system the trans-
mission line is attached to the center
of the stacking bars as shown in
Fig. 12-a. For a 4-antenna system,
the arrangement shown in Fig. 12-b
can be used. This effectively parallels
the two double-stacked arrays by at-
taching the lead-in to the center point
of the structure,

Installation precautions

Of primary importance in u.h.f. an-
tenna installation is to keep all losses
at an absolute minimum. Use a good
grade of lead-in and keep it as far
away as possible from drain pipes, tin
roofs, conduits, etc. Shunt-capacitance
effects are much more pronounced at
the higher frequencies, and the tech-
nician should not overlook any precau-
tions which will minimize losses. Since
the length of the transmission line de-
termines the db loss, it is important
to make the run from the antenna to
the receiver as short and straight as
possible. Under no circumstances should
excess transmission line be rolled up
at the receciver terminals. Leave only
enough slack so the receiver can be
pulled forward for cleaning or adjust-
ment.

If there are standing waves on the
lead-in due to an impedance mismatch,
a section of tinfoil wrapped around
the transmission line will help consid-
erably. A 2 x 6-inch length will be
suitable, and it should be moved up
and down the line for each station
to get maximum results. This is usu-
ally most effective on channels 7 to 83,
but results vary depending on the ex-
tent of the mismatch and the ability
of the receiver to maintain a fairly
constant input impedance for the dif-
ferent channels.

Generally, the higher the antenna
the greater the signal pickup, though
results are often unpredictable, par-
ticularly at u.h.f. Sometimes an in-
crease in height puts the antenna in

TELEVISION | 47

a ‘space node” of lower than normal
signal strength, and it has to be raised
still further to realize any benefits.
Points of minimum and maximum sig-
nal strength are more numerous at
u.h.f. than at v.h.f,, and in ultra-fringe
areas a little investigation of existing
conditions can save considerable time.

Even in metropolitan areas of high
signal strength, the technician can im-
prove reception by increasing the an-
tenna height to minimize noise, or by
replacing an indoor antenna with an
outdoor type. Indoor types are af-
fected by persons near the antenna,
room reflections, and even by passing

cars. END
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Fig. 9—Dipole spacing and phasing
section used in Futuramic antennas.
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IFig. 10—Snyder broad-band Yagi with
double reflectors and spaced dipoles.

Fig. 11—Mechanical arrangement or
Snyder u.h.f. broad-band Yagi. Note
that reflectors are mounted one above
the other, and lead-in goes to front
dipole.
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Fig. 12—Vertical stacking arrange-
ments for broad-band Yagi antennas.
(a) Two-stack. (b) Four-stack array.
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SPOTWOBBEER

The

bler coil as

wob-

it appears
in the Brit-
ish EKCO

TV receiver,

HE EVER increasing size of tele-
vision picture tubes has intensified
the problem of visible line struc-
ture in the picture. This is espe-
cially true in the home, where in-
grained viewing habits, furniture ar-
rangements, and space limitations gen-
erally make it impossible for the view-
ers to move far enough away from
the screen so that the normal loss
in resolving power of the eye can
allow the lines to be blended together.
Some way of overcoming this diffi-
culty had to be found, and at least two
methods have been developed. One is to
alter the spot shape from circular to
elliptical by a magnetic field. This is
the simplest and cheapest method, but
it has been found extremely difficult to
maintain the desired elliptical spot
shape over the entire raster, and espe-
cially in the brightest parts of the pic-
ture.

*E. K. Cole, Ltd.
Southend-on-Sea,
Essex, England.

Spot wobbler mounted in position.

The other method—which is described
in detail in this article—is to wobble
the spot vertically at a very high
frequency. This increases the apparent
thickness of each line, and fills in the
raster structure.

A number of methods of applying
spot wobble have been tried with vary-
ing degrees of success.

The first and simplest method from
the point of view of components, wir-
ing, and ease of operation is to put
a pair of deflecting plates inside the
picture tube close to the gun structure;

The increasing size of our picture
tubes may make the scanning lines
prominent enough to become annoy-
ing to the more exacting viewer. In
England, where the smaller number
of lines makes the problem more
acute, it has been attacked in more
than one way. This spot wobbler
represents perhaps the most success-
ful approach. It may not be adapted
to American conditions, particularly
in areas where there are several TV
stations, due to the difficulty of pre-
venting harmonics of the oscillator
from breaking up one or more of the
channels. However, some modifica-
tion of it may prove entirely prac-
tical. This article is presented for
its interest to television technicians
and design engineers and in re-
sponse to the large number of in-
quiries from readers who experi-
mented with an earlier model of the
spot wobbler.

By

G. H. HART,

N. T. ATKINSON and
A. W. MARTIN*

A successful
British approach
to the problem
of overcoming
“lineiness”

on the TV screen

and wobble the beam electrostatically
by applying a suitable a.c. voltage to
the plates. This method would require
no nmechanical alignment and would op-
erate on a very small amount of power,
but it is considered impracticable be-
cause it would entail the development
and manufacture of special nonstandard
picture tubes.

The second method is to use magnetic
deflection, applied in the same manner
as the normal electromagnetic vertical-
deflection field. This may be done in
three ways:

1. By superimposing the wobble cur-
rent on the normal sweep current in
the vertical-deflection windings of the
yvoke.

2. By adding a small additional wind
ing to the yoke to carry the wobble cur-
rent only.

3. By using a separate wobbler coil,
isolated from the deflection voke.

In the case of method 1 there does
not appear to be any simple practical
method of introducing the wobble cur-
rent into the vertical yoke windings.
Although only a small amplitude is re-
quired, the large distributed capaci
tance of the voke windings, the copper
losses due to the proximity of the hori
zontal coils, and r.f. losses due to the
iron yoke core, would require an im-
practicable amount of power to make
it operate satisfactorily.

Method 2 has been made to work in
the laboratory by making the small ad
ditional field-coil winding part of the
wobble-oscillator tank circuit. How-
ever, this suffers in the same manner
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as method 1 from the damping effects
of the other yoke windings and the iron
core to such an extent that it requires
an excessive amount of r.f. power. This
has two main disadvantages. First, a
large oscillator has to be used, which
means a heavy drain on the receiver’s
B supply. Second, but by no means less
important, is the problem of shielding.
Radiation from the wobbler winding
will produce considerable interference
in the short-wave broadcast bands, and
its harmonics may also affect one or
more picture channels.

In view of these difficulties, method 3
was finally adopted, and a small pair
of deflector coils was fitted to the pic-
ture-tube neck close to the deflection
yoke but as far as possible from the
focus coil or magnet. This latter con-
sideration is highly important, as the
iron in the focus magnet will introduce
severe losses at the high wobble fre-
quency if too close to the deflector coils.

Another advantage of using separate
wobble deflector coils is that they may
be rotated on the tube neck until the
wobble is in exactly the same direction
as the normal vertical deflection. Al-
though the wobble plane may vary 10
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Fig. 1—Circuit of the 10-mec spot wob-
bler used in British-made EKCO tele-
vision receivers. The oscillator tank
coils are wrapped around the picture-
tube neck as described below.

to 15 degrees either way without dis-
torting the picture noticeably, it is ob-
vious that any wobble in a direction
othir than vertical at the viewing
screen will require more amplitude
to close the line structure. Even more
important is the fact that as the wob-
ble tends to approach the direction of
scanning it will result in a loss of hori-
zontal definition.

Wobble frequency

From the point of view of achieving
the required result in the picture the
exact wobble frequency is not very
critical but it should be high enough
to produce about 1,000 complete cycles
or equal up-and-down wobbles in each
line. In the British system, the visible
portion of each line represents 83.5%
of the whole horizontal sweep time, and
1,000 wobbles per line will produce 835
wobbles across the width of the picture;
the wavelength of each wobble in a
picture 13 inches wide is then 13/835
inch, which is roughly .015 inch. The
wobble amplitude required depends of
course on the vertical spread.

For Britain’s 405-line, 25-frame sys-
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tem, 1,000 wobbles per line call for a
wobble frequency of slightly over 10 me.
In practice, this frequency is adjusted
to a value near 10 mc whose harmonics
will not interfere with reception—in
fact, this adjustment is made with the
receiver tuned to the desired channel.

The wobbler circuit

The circuit of the wobbler used in
the Ekco type T164 TV receiver is
shown in Fig. 1. The wobble coils them-
selves are the tank inductance of a
normal Colpitts oscillator, with the con-
necting leads between the coils and the
oscillator socket twisted to reduce radi-
ation. These leads are covered with
good-quality sleeving.

Fig. 1 shows three controls. First, an
on-off switch in the B plus line which
allows the wobbler unit to be switched
off to permit accurate focusing of the
line structure. Second, an amplitude-
control potentiometer which is ad-
justed to the point where the line struc-
ture just barely disappears. (Exces-
sive wobble amplitude results in the
apparent reappearance of the line strue-
ture coupled with loss of vertical defini-
tion.) The third control is a preset
“postage-stamp” trimmer for setting
the oscillator frequency so that its
harmonics fall outside the normal tele-
vision channels, to prevent objection-
able audio squeals and herringbone pic-
ture interference.

The wobbler coils are two 6-turn
“pancake” windings, with the dimen-
sions shown in Fig. 2. These are wound
flat between two plates, then impreg-
nated with low-loss coil dope and al-
lowed to dry. After drying, they are
formed by bending along the dashed
line until they fit the tube neck. They
are then mounted in a plastic sheath
which holds them on opposite sides of
the neck, and are connected in series-
aiding. (If wired in opposition, it will
be impossible to obtain sufficient wobble
amplitude.)

These coils are then slid along the
neck close to the yoke. (Note: English
tubes are apparently longer than ours,
with considerable space between the
yoke and focus coil. We found it neces-
sary to take the coils out of the sheath,
lay them in position on the neck of the
tube and wrap one layer of Scotch
electrical tape over them. Then it was
slid carefully inside the yoke, posi-
tioned near its rear end. Besides being
a good position for deflection, it also
shields the coils rather well.—Editor)

When setting up the wobbler unit for
the first time, it is easy to obtain an
approximately correct frequency by
bringing the antenna lead of a short-
wave receiver near the wobble coils and
tuning the receiver to about 10-mc
(15.75 mc in the U. 8.) Then the trim-
mer is adjusted until the oscillator is
heard on the set. Final frequency ad-
justments are made with the television
receiver operating and with the trim-
mer opened or closed as much as may
be necessary to leave the sound free
from whistles and the picture clear of
herringbone patterns. Next, the ampli-
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tude control is turned up until the pie-
ture lines show signs of disappearing.
At this point the wobble coils are ro-
tated slightly on the neck in either
direction until the wobble has maxi-
mum amplitude. The optimum position
is generally with the axis of the pair
of wobble coils about 45 degrees from
the axis of the vertical deflection coils
in the yoke. The wobble amplitude con-
trol is then readjusted until the line
structure just disappears.

The Ekco television receiver, type
T164, was the first commercial receiver
to employ spot wobble, although it is
not claimed that the idea was original.
It has met with considerable success
in Britain on 15- and 16-inch tubes.

It would appear that with larger
tubes and with 525- or 625-line systems
spot wobble would be even more valu-
able.
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Fig. 2—Winding details of the wobbler
coils. Two identical windings as shown
above are required. Spacing between
turns in the drawing is only for clari-
fication—coils are close-wound with
No. 28 silk-covered wire and doped.

(To apply the same standard of
1,000 wobbles per line to American TV
receivers would call for a nominal wob-
ble frequency of 15.756 me, with a simi-
lar range of adjustment to avoid har-
monic interference with the TV picture
or sound carriers. There is also the
serious problem of possible interference
in the i.f. amplifier itself, especially
with the new 44-mc i.f. strips.

(Another factor that complicates the
application of spot wobble to multi-
channel American receivers is the
probable need for a different wobble-
oscillator frequency for each channel.
This calls for either an extra front-
panel tuning control, or some type of
switching arangement ganged with the
channel selector. This might not be
too difficult on v.h.f.—but adapting it
to u.h.f.,, especially with continuous
tuners, is another matter.

(And how about interference to other
receivers? It may be comparatively
easy to get the wobbler harmonics off
the channel you are tuned to, but they
are certainly going to fall on another
one. One solution, of course, is to shield
the receiver as completely as possible.
Several methods have been suggested—
for example, painting the inside of the
cabinet with colloidal graphite, or lining
it with metal foil, grounded of course).

(But the idea is certainly worth
trying, especially with 24- and 27-inch
rectangular and 30-inch round pi ture
tubes. The authors say the wobbler
oscillator can be built on a small sub-
chassis, or on the main chassis itself,
as long as the leads to the wobbler coils
on the neck of the picture tube are not
more than a foot long.—Editor) END
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UHF INDOOR INSTALLATIONS ... e

1—Combination v.h.f.-u.h.f. in-

Fig.
door antenna. (Left) v.h.f. position.
(Right) Elements locked automatically
at correct horizontal angle for u.h.f.

ROM a theoretical standpoint, re-

ception of u.h.f. TV signals on an

indoor antenna ought to be prac-

tically impossible. The factors work-
ing against it are: the greater signal
requirements of u.h.f. receivers (2
millivolts minimum) ; increased atten-
uation by dielectric materials such as
foliage, building walls, and windows;
reduced signal strength during bad
weather; and sensitivity of signals to
the movement of human bodies within
the area of the antennas.

In spite of all these theoretical ob-
stacles, the fact remains that many
successful u.h.f. indoor-antenna instal-
lations have been made, starting with
the first ones in the Portland area and
continuing everywhere that new u.h.f.
stations open up. Tests in Chicago and
New Jersey have confirmed the fact
that u.h.f. signals can be received suc-
cessfully with indoor antennas even in
congested metropolitan districts inside
the primary service areas of the sta-
tions.

From an evaluation of these tests it
should be understood that each installa-
tion is an experiment and the results
are completely unpredictable. Some
amazing results have been obtained even
in rooms that were completely blocked
off—without even a window facing the
u.h.f. transmitter. One logical explana-
tion for this successful performance is
that the home or the apartment had a
metal structure which functioned as a
waveguide for the particular u.h.f.

Fig. 2—Bowtie indoor antenna for lo-
cations with u.h.f. TV channels only.
Its light weight and flexible mount-
ing allow installation in any position.

channel or channels. It is well known
in radar work that u.h.f. signals can be
guided along many paths by suitable
waveguides. Therefore we can assume
that u.h.f. TV signals can enter one
room and be reflected or guided to
another room where the indoor antenna
is installed. But even with such favor-
able possibilities, one of the more ir-
ritating customer complaints about in-
door u.h.f. installations will probably
be about the way the pictures flicker
when some member of the household
walks in the path of the TV signals.

Universal antenna

As we must develop the largest signal
possible with the u.h.f. indoor antenna,
a horizontal-V design is recommended.
This has higher gain than the familiar
vertical-V (“rabbit-ears”) used for in-
door v.h.f. reception. (A horizontal-V
design would probably work better at
v.h.f. too, but has never been used for
indoor antennas because the element
lengths would make it a hazard in the
living room.)

The simple horizontal-V antenna for
u.h.f. gives best results when adjusted
for 18-inch element lengths with an
angle of 90 degrees between them. The
indoor antenna shown in Fig. 1 is an
example of a good combination v.h.f.-
u.h.f. type. Each element has three tele-
scoping sections which can be adjusted
as required in length and position for
v.h.f. reception. A special eccentric ro-
tating joint allows the user to flip the

elements to a horizontal-V position for
u.h.f. reception and locks the elements
automatically at a 90-degree angle.
With the telescoping sections fully re-
tracted, the elements are approximately
18 inches long, which gives a desirable
ratio between the 90-degree angle of
the V and the element length for mateh-
ing 300-ohm line. (The original idea
for the theory behind this universal
antenna is credited to J. D, Callaghan
of the RCA Service Co., Inc.)

The type of 300-ohm lead used with
u.h.f. indoor antennas is of little im-
portance, as they are not exposed to the
weather and the lead length is usually
only a few feet so that the attenuation
is negligible. But take care not to run
the 300-ohm lead over metal objects.
These can produce troublesome stand-
ing waves. Even a lead as short as five
feet is several wavelengths long at the
upper end of the u.h.f. band.

Preliminary tests show that surface
corrosion on brass antenna elements
attenuates u.h.f. signals; therefore
plated-brass antenna elements are rec-
ommended for dependable u.h.f. indoor
reception.

Bowties

Fig. 2 shows a bowtie u.h.f. indoor
antenna which should be useful in areas
which have u.h.f. transmissions only.
The bowtie is bidirectional like any
simple dipole. (Its triangular elements
give it the necessary constant-imped-
ance characteristics for uniform re-
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sponse over the entire u.h.f. band.)
This bowtie is elevated on a plastic
base to prevent a metal-top TV set
from influencing its performance.

The bowtie is built of lightweight
corrosion-resistant aluminum which
makes it easy for the customer to han-
dle. The main difficulty in adjusting
this antenna is to keep the hands and
body away from the bowtie when ad-
justing the base. The unit shown can
be placed on a window sill, table, or
any other flat surface, but the antenna
elements are so light that the base can
be fitted with suction caps, hooks, or
brackets, so it can mount on a wall or
even hang from the chandelier if that
proves to be the best location for the
antenna.

Interior decorators will probably have
some influence on indoor bowtie design,

and some weird bases will surely be
developed. It is possible to perforate the
bowtie and round the edges to improve
its style without seriously affecting its
performance.

Service technicians who expect to
make or install u.h.f. indoor antennas
are offered the following advice on their
business relationships with the con-
sumer.

Charges: It may cost almost as much
to install a u.h.f. indoor as an outdoor
antenna, especially in combined u.h.f-
v.h.f. areas where the customer may
have to be given considerable instruec-
tion in finding the best operating posi-
tions for each one of several u.h.f.
channels.

Guarantees: Experience may finally
show that seasonal changes—both out-
side the home (summer foliage), and

inside (rearrangement of furniture,
drapes, etc.)—may make an otherwise
satisfactory installation unsatisfactory
during certain periods. Also, in u.h.f.
areas where no TV reception was pre-
viously available, the new set-owner
may accept almost any kind of picture
at first, but he’s certainly going to
squawk later when he sees what beauti-
ful pictures his neighbor gets with an
outdoor antenna.

Indoor antennas — successfully in-
stalled—are always gratifying to the
TV-set owner and profitable to the TV
dealer who likes to give away the indoor
antenna as part of his merchandising
technique. We can therefore expect that
in 1953 many consumers and service
technicians will take on the project of
experimenting with u.h.f. and combined
u.h.f.-v.h.f. reception indoors. END

DISMANTLING BOM

Television has taken over the Ord-
nance Department’s highly dangerous
job of renovating and rebuilding World
War II bombs for further use. Bombs
are disassembled either because their
explosive contents or metal components
have become unserviceable with age,
handling, or exposure to the weather,
or because the design of the bomb does
not meet present combat requirements.

The hazards arise out of the manu-
facturing process of casting the ex-
plosive charge inside the body of the
bomb. This sometimes leaves a residue

Capt. Guy F. Bohn, bomb-renovation
officer, watches plug-unthreading proe-
ess on the television screen inside the
bombproof shelter where he controls
the entire dismantling operation as he
watches the screen for any sign of
untoward activity during the process.
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of explosive in and around movable
parts—especially the threads in the
tail plug. The friction of turning these
threaded parts in the dismantling op-
eration may ignite the residue and ex-
plode the bomb.

At the Umatilla Ordnance Depot,
Ordnance, Oregon, all types of bombs
are disassembled safely with the aid
of television. As shown in the photo-
graphs, the bomb is mounted on a
cradle, and the tail plug is unscrewed
by a motor-driven shaft controlled by
an operator inside the bomb-proof

S BY TV

shelter. The television camera is fo-
cused on the moving parts, and the
operator watches the entire operation
on a receiver in the shelter. If he de-
tects the slightest smoke rising from
the operation, he stops the motor im-
mediately. He is protected by the
shelter if the bomb explodes.

Faulty bombs are destroyed. Dis-
mantled bombs are washed out, the
explosive salvaged and reprocessed for
use in other bombs. Taxpayers are
saved millions of dollars every year by
this renovating process. END

An engineer at Unatilla Ordnance Depot (Oregon) focuses TV camera on the
tail of a 2,000-lb bomb, at the point where the plug will be unthreaded.
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New Printed Circuit I. F. Amplifi

COVER FEATURE

This new approach to production of

critical assemblies

may herald great

changes in manufacturing techniques

T'he printed-circuit i.f. transformer, as compared to one of the wirewound type.

S FREQUENCY goes up, so does
the importance of close tol-
erance on components, exact

lead dress and uniformity in
Yet with increasing

circuit constants.

frequency, it becomes increasingly hard
to maintain uniformity and close tol-
erances. Broadeast coils can be wound
with a uniformity within a few percent
with ease; at 40 me the small physical
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By ERIC LESLIE

dimensions of coils cause a slight ir-
regularity to make a much bigger dif-
ference. Tolerances of as much as 15
to 20% in bandwidth may be found in
some 40-mc i.f. transformers.

The difficulty of maintaining close tol-
erances was only one of the reasons for
the development of the RCA printed-
circuit tandem 40-mc i.f. TV amplifier,
but the high degree of uniformity ob-
tained was enough to make th: work
worth while.

The circuit might better be termed
“photo-engraved” than “printed.” The
chassis consists originally of a plastic
sheet covered with a layer of thin cop-
per foil. The foil is coated with a photo-
sensitive material, on which is printed
(photographically) the image of the
circuit. Then the rest of the photo-
sensitive mnterial is renmoved by a
process similar to the development of
a photographic negative. The plate is
then etched, and the parts not protected
by the photosensitive material are eaten
away, leaving the circuit lines in cop-
per. See “Plated Chassis” in the De-
cember, 1952, issue.

All components such as resistors and
capacitors are mounted on top of the
panel, with leads brought down through
holes to make contact with the leads
below. Then the lower surface of the
plate is contacted with the surface of
a bath of molten solder, making firm
contacts with all the leads in a single
operation. Components such as i.f. cans
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Schematic of the 207E1 tandem i.f. amplifier. The amplifier proper is enclosed in the dashed lines; the 6J6 is part of the tuner.
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are mechanically secured in place as
well as grounded by the soldering op-
eration.

The printed circuit has other advan-
tages over the older system of wiring.
Some of the larger areas of metal left
on the bottom of the chassis sheet are
there for shielding purposes. Thus the
“wiring” serves both for shielding and
for connections. The system is used for

. RuC 44.9%C

Fig. 2—Response of the last stage,
with transformers T1 and T2 aligned.

shielding in another way. Wherever it
is expedient to run two wires close to-
gether, they can be decoupled if advis-
able by running another—connected to
ground—between them. This not only
shields them electrostatically, but also
prevents any electrical leakage from
one to the other.

The i.f. transformers also use the
printed circuit technique, as well as a
special type of trimmer. Metal discs
may be screwed closer to or further
away from the coils, reducing their in-
ductance as they approach it, somewhat
in the manner of brass slugs in conven-
tional coils. The discs are adjusted
through the holes in the side of the can.
Note these holes in the can held in the
photograph. The screw lugs indicate
that it is a type intended for use with

2540 4A5NC

a25m
Fig. 3—The notches at 41.25 and 47.25
mc are made by tuning the two coils of
L5. L3 and L4 are adjusted to bring up
response and produce the curve above.

conventional chassis—cans put into
manufacturers’ equipment have flat
metal lugs which are secured in the dip-
soldering process. The leads on this
transformer are also slightly different
than thmé supplied to manufacturers
for original equipment. The coils can be
inductively coupled by leading an end
turn—or part of a turn—from one coil
around the other, or alongside part of
one of its turns. Thus any degree of
coupling—from very loose to over-
coupled—can be attained very easily,
conveniently, and precisely.
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4125MC
Fig. 4—Final curve for the completely
allgned amplifier. The notch at 39.75
me_is made by the lower coil of L2,
which acts as an acceptor at that fre.
quency. Upper coil of L2 is adjusted
to brmg up response, and plate load
coil L1 in the tuner is also adjusted.

The circuit (Fig. i) is most interest-
ing. Besides the usual transformer-
tuned circuits (in the output stage) it
uses a special tandem trap and band-
pass filter coupling coils. L2 (top sec-
tion) is a coupled coil, and is tuned
for maximum response. The bottom
section of L2 is a trap for the ad-
jacent-channel picture i.f. channel, and
is tuned for greatest rejection at 39.75
me. L3 and L4 are coupled coils, tuned
for maximum response, in accordance
with specimen curves given on the serv-
ice sheet. L5 is composed of two coils
which act individually as traps, one
tuned to 41.25 and the other to 47.25
mc. The two in combination act as an
antiresonant circuit tuned approxi-
mately to the mid-point of the pass-
band, and supply mutual coupling
between L3 and L4. The 24,000-ohm
resistor between grid of V3 and plate of
V2 is in a bridging circuit, serving
effectively to neutralize the apparent
resistance introduced into the circuits
by L5.

The circuit is prealigned, but instruc-
tions for realignment, whenever that
might be necessary, are provided, and
give an excellent idea of the functions
of each of the circuits. The last two
transformers are alignec—using sweep
generator and scope—to give the curve
in Fig. 2. Then the upper screw disc
of L5 is adjusted for minimum response
at 47.25 mc and the lower disc to give
minimum response at 41.25 mec. L3 and
L4 are then adjusted to give the, re-
sponse curve of Fig. 3. The lower screw
disc of L2 is next adjusted to give mini-
mum response at 39.75 mc and the up-
per one—as well as the inductance of
L1 on the tuner—to give the final re-
sponse curve of Fig. 4, at the head of
this column.

Thus aligned, the 207E1 has a fuil
3.9-mc bandpass, with maximum usable
selectivity, and delivers an output
of 1 volt for 500 microvolts input at
the first i.f. grid. This means that with
a good cascode tuner, an input of only
7.5 microvolts at the antenna terminals
is needed. It is extremely likely that this
amplifier will be the pioneer of a new
type of construction, which will find
wide use where the need for close toler-
ances and uniformity of output are dom-
inant or influential factors in design. END
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HOUGH sporadic-E dx will be a rar-

ity for several months to come, the
next few wceks can still be packed with
interest for the enthusiast. The last
days of summer and the first fevww weeks
of fall provide us with the best tropo-
spheric dx of the entire year. To be
sure, this is not the flashy, here-one-
mmute, gone-the-next sort of thing,
we've been chasing earlier in the sum-.
mer, but with the advent of better”
receivers and more awareness of the
causes of tropospheric bending, the fall
of 1953 can be expected to produce some
TV dx that will be well worth watch-
ing for.

This is the time when you can use
well-known weather signs to tell when
dx will be coming through. When the
barometer is high, and holding steady:
when the days are warm and czlm, and
the nights cool; when therz has been‘a
spell of fair weather and a change is
in prospect—these are the times to be
checking up on all the channels, but
particularly the high ones. There
should be something doing in u.h.f.,
too, particularly if you have a really
good receiver and antenna installation.
Nobody can be quite sure just what is
in store for us on the u.h.f. channels,
so this fall we will all have a chance
to_ make worth-while contributions to
propagation knowledge.

Let’s not sell u.h.f. short on the basis
of the short ranges.currently reported
in most areas. Very few of the receivers
in use have appreciable sensitivity as
yet, but already dx is being reported.
First place in the u.h£f. dx marathon
is now held by R. J. Walker, Daytona
Beach, Fla., who has received WCOS,
Columbia, S. C., (26) on at least two
occasions. His anteuna is a rhombie,
about 165 feet over-all, cut for channel
2, 55 feet high. The distance is well
over 300 miles, mostly over water.

A word of caution about when to
try for u.h.f. dx reception: Don’t rely
too completely on the condition of v.h.f.
reception. Experience in amateur work
on the 144- and 420-mc bands is show-
ing that fairly often signal levels on
the higher frequency outrun those on
the lower. U.hf. is not likely to be
good if v.L.f. is really poor, but if v.h.f.
is fair to good, u.h.f. may be better.

Watch for u.h.f. dx in the early
morning, around sundown, and in the
late evening hours, particularly, though
we don’t know enough about it by any
means to be too positive in these rec-
ommendations. Your reports, particu-
larly where it is possible to compare
u.h.f. with v.h.f., will make interesting
reading for other dx-ers. What have
yor. been getting? END
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TELEVISION?

... it's a cinch!

By E. AISBERG

Sixth conversation, first half:
In which Will learns something
about teaching methods, as well

as time bases using thyratrons

From the original "'La Television?
... Mais c'est trés simple!” Trans-
lated from the French by Fred
Shunaman. All North American
rights reserved. No extract may
be printed without the permis-
sion of Raoio-ELectronics and
the author.
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The thyratron—a gas triode

KEN—GIlad to see you back, Will. How’s fishing?

WILL—You ought to know, after baiting your hook with
that neon triode of yours! I suppose that’s what you call it,
isn’t it?

KEN—You can call it that if you like. But the ordinary
name for a triode that contains gas (neon, argon, or helium)
at low pressure is a thyratron.

WiLL—Don’t tell me we’ve got to study gas tubes now—
from the diode to the octode—same as we did ordinary high-
vacuum tubes?

KEN—No danger! The three electrodes of the thyratron
are plenty to make a fine switch and discharge circuit—just OUT.?UT
what you need for a good time-base. There are thyratron
tetrodes, but we won’t have to talk about them.

WILL—That’s better! But how do you use this thyratron? SYNC
You can’t hook up a triode like a neon lamp. d

KEN—Here’s the complete diagram. You see it’s quite a
bit like the neon-tube circuit. First of all, here’s the charg-
ing circuit—capacitor C and resistor R across the B plus
line.

WiILL—But why’s the resistor at the negative end instead
of the positive end of the circuit?

KEN—It doesn’t make any real difference. The resistor
and capacitor are in series; it doesn’t matter which comes
first. But you can switch the resistor around to point A
if it’ll make you feel any better.

WILL—No need. I can see that in this case it doesn’t make
much difference which of the components the electrons run
into first while they’re making their trip around the circuit.

KEN—Now take a look at the discharge circuit. It’s the
cathode-anode space of our gas tube—again like the neon
tube.

WILL—Not exactly. You have R2 and R3 in series with
that space. Now the discharge circuit is two resistors and
the tube resistance in series with capacitor C.

KEN—Yes, R2 does look like a plate load. Actually it’s a
small limiting resistor of just a few hundred ohms. The
cathode-anode resistance of a thyratron is so small that
when it discharges it can pass enough current to damage
itself if it doesn’t have some such protection.

WILL—And I take it that R3—between cathode and
B minus—is a standard bias circuit?

KEN—You’re right. R3—together with C2 across it—is
the standard bias circuit. And will you please do me a favor
and—for just a few minutes—forget about C1, which cou-
ples the grid to something called “synchronization”?

SEPTEMBER, 1953




56 | TELEVISION

The grid has something to say

WiLL—This looks practically the same as a neon-lamp
circuit. I suppose capacitor C charges till the voltage across
it is high enough to ionize the gas in the tube. Then the
tube’s cathode-anode resistance falls to a very low value
and the capacitor discharges till the voltage across it gets
low enough to stop the ionization. At that point the tube
stops conducting and the cycle starts all over again.

KEN—You have it exact.

WiLL—But then why go to the trouble of using a thyra-
tron, if it works just like a simple neon diode?

KEN—The grid is what makes the difference, Will. Its
bias determines the anode voltage the tube will ionize at.
For example, if you have a high negative voltage on the
grid, the plate voltage has to be much higher before the
tube will break down than if the grid voltage were zero.

WiLL—I think I see. Where the grid voltage in a high-
vacuum tube controls the amount of current that will flow
through the tube, in a thyratron it sets the ionization
voltage.

KEN—Exactly! But the instant the anode voltage is high
enough to give the electrons sufficient velocity to break
down the molecules of gas they collide with . . .

WILL—. . . then, in the shock of those collisions, one or
more electrons are likely to be knocked off each of the gas
molecules that get in the way, and so the current of elec-
trons moving toward the anode is increased correspondingly.

KEN—And what do you think happens to those wrecked
molecules that the electrons have left along the road?

WiLL—Losing electrons leaves them positive. So they’ll
drift off looking for negative electrodes.

KEN—And which is the most negative electrode in the
tube?

WiLL—The grid, of course!

KEN—So the grid will be buried in a big cloud of positive
jons as soon as the tube starts to conduct. But let’s go back
for a moment. In a neon tube, the anode voltage that starts
jonization is always the same; but in a thyratron it depends

4 on the grid voltage.
% WILL—Sure! The more negative the grid is, the more
‘g positive the plate has to be to neutralize the grid’s influence.
R fo0 KEN—That’s it! And, for each type of thyratron, there’s
X a constant relation between the ionization voltage and the
% Mg g negative grid voltage. You can call it the control ratio. It
] 400 n usually runs between 10 and 40.
§ Sho \.VILL—If I understand you, a thyratron with a control
:: ratio of 20—for example-——and with 15 volts negative on the
§ W0 -— grid, would need 15 x 20, or 300 volts, on the anode, before
Y /oo 4 it would break down?
§ KEN—Your figures are absolutely correct, Will. Now you
-40 3¢ -Jo - o see that the ionization voltage can be fixed simply by adjust-
A W .t 9 ing the grid voltage. That’s why R3 is made variable.

ERIO VOLTAGE WiLL—I suppose the grid voltage sets the extinction

voltage of the tube, too?
KEN—You never were more wrong in your life! This grid

atoN vo A of ours is so wrapped up in its cloud of positive ions that
o‘.\“' 200V gy 4% it’s completely isolated from the rest of the tube and can
b (4 have no effect on the electron flow whatever!

WILL—Then the grid lets us regulate the plate voltage
that starts the discharge, but the voltage at which the dis-
charge finishes is always the same. So, by adjusting the grid

S]’op voltage, we can vary the size of our sawtooth waves, instead
of having them fixed for us they were with the neon lamp.

KEN—That’s right. And you can get oscillations several
times bigger with a thyratron than you could with a neon
tube.

WiLL—So I have to think of R3 as the sawtooth ampli-

(“ tude control. And I suppose that C2 is there to pass the a.c.
component of the current?

P|3 KEN—Roughly, ves. To be more exact, it equalizes the
large variations in the anode current so that the grid bias
J remains practically constant. At the instant of ionization,
the heavy current charges it. Then—at the end of the dis-
B~ charge, when there’s practically no current—it starts to
discharge through R3. If C2 is big enough, the current
through R3—and therefore the grid voltage—will stay

pretty much the same throughout the whole cycle.

(To BE CONTINUED)

RADIO-ELECTRONICS

(s]
Y

0]



TELEVSION

ABC TV SERVICE CO.

Serviceman: i s

DAILY ROUTE CARD

Date: /0/?‘:/{’&

S

7

19/3  roly

F— e

L7y
1 [ [ luredtc VE 7.7133

" Calls What was done,remarks, etc. |[Charges
Pl g sef -65/7 24

35 H.Jaes /618 Doy Koad = 7

sz; howee Lu_g 77zzm Véf/f m‘f/};d[ Z/nuaﬁd%«-bi?

—? Tlacy  wo Veut e tes e[)‘} SpT - 2oy 3 deg,

Cd,[//ﬂ""f

S ’ | | AdjwTed e TtaT petle, ., (.S .00
1Y/ 1Y R-DDrenell” 172 KL
b Ee Neo Sct. a/}wgff;f&«, C“‘n"u'&"/ /4'-«‘/(% M- o
{ {3

AN,

L

beaec 6(«/,&,’ A G C, 7 frne s o _{ o0

M {2137 4 Seaiteg 20y Pormee §

MArT ez Th-2.5/53 A< ¢
RehA popik woe saq’. |

0] 10(~ /o/zf AA t

$ Y1 4.

TV service organizations
have gone broke for lack
2f good records. Here is
a system to prevent that.

OW do you handle your incoming
service-eall records? Is your
system foolproof? Does it auto-
matically assure that each cus-

tomer will be taken care of? Is it
simple and inexpensive? Does it provide
a permanent record of the call while
giving the outside service technician
full and accurate information without
further writing? Does it expedite bill-
ing? If the answer to any.of the above
questions is NO, you ought to be inter-
ested in the following system. It is
simple and as well-suited to the one-
man shop as to larger organizations.
The basic elements of the system are
the perforated sheets of 81 x 11-inch
gummed paper which are sold in all
office-supply or large stationery stores.
These sheets usually contain 33 gummed
labels and are used most commeonly for
typing addresses to be pasted on en-
velopes. They come in several colors
and cost about 2 cents per sheet. To
make up the call-record book, assemble
the sheets in sets of three: a pink label
sheet on top, a blue label sheet in the
middle, and a sheet of plain white
typewriter paper (unperforated) on
the bottom. The three sheets may be
stapled (at the top only) to a card-
board backing, or may be held in a clip-
board after moistening the label sheets
at a few places at the top edge. Two
carbon paper sheets complete the set.
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Part of a specimen record sheet is
shown above.

TV SERVICE RECORD SYSTEM

By MILTON LOWENS

At the top of the backing (which
should be a few inches longer than the
sheets) the data to be recorded on each
label should be listed in a logical
sequence. This might.include: (1). The
name of the customer. (2). Address.
(3). Apartment number. (4). Phone
number. (5). Set make and model.
(6). Complaint. (7). Date call received.
(8). Date and time of appointment for
technician.

Whenever a call comes in this data
is recorded in propér sequence on the
next available label. All labels are
numbered in advance.

How the labels are used thereafter
depends on individual preferences and
requiréments. The following are merely
suggested:

Pink labels—used for scheduling calls.
At the end of each day the labels are
separated and pasted on daily route
cards in the most desirable order. The
route cards should have enough space
next to each label to tell what was done
(for example: “set pulled and brought
to shop,” or “fixed in customer’s home”).
If money was collected the amount is
listed. If the set is pulled, the service
technician marks the chassis with the
same serial number as appears on his
label.

Blue labels—used for checking calls
for completion. The service technician
must either turn in the payment re-

ceived for the call, deliver a chassis to
the shop, or explain. Completed calls for
which the service technician delivers
cash or satisfactory explanations are
charged off at once by pasting blue
labels over the corresponding pink ones
on the route cards. The blue labels of
sets being worked on in the shop re-
main in the call book until the jobs are
completed, returned, and paid for.
Since the route cards are dated and
may be hung on a wall until closed
out, the pink labels stand out as warn-
ings of uncompleted calls, unpaid bills,
or any unusual delay.

The white bottom sheet constitutes a
master record in case any labels are
lost. It also forms a valuable list for
direct-mail advertising and follow-up
business, To make up a batch of address
labels, a typist puts a sheaf of the
perforated label sheets in the type-
writer and copies the names and ad-
dress from the white sheet. As many as
five duplicate addresses can be made at
one time by this method so prospects
can be reached several times with mini-
mum clerical cost. )

The system can be elaborated by
using more sheets if desired, or simpli-
fied for the one-man shop by using only
one label sheet and one carbon. Either
way the system will be found to be
handy, inexpensive, and practically
foolproof. Try it—it works. END
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CASCODE TYPE FRONT ENDS

8y DAVID T. ARMSTRONG

Fig. 1—Standard Coil model TV-2232 television tuner with cascode r.f. amplifier
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has direct coupling between input and output sections of the 6BQ7.
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Fig. 2—Front end of the Browning RV-31 FM tuner has a 12AT7 twin-triode

-

cascode r.f. amplifier, and a.f.c. on the local high-frequency oscillator.

Fig.

3—Cascode-type r.f. amplifier using separate 6C4 triodes in the Altec-
Lansing model 303A FM tuner. Both 6C4’s are operate:

d with grids grounded.

Cascode tuners are
not all alike. The
author discusses

three different types.

{Second of two parts)

N THE preceding article we dis-
cussed the origin and advantages
of the cascode amplifier. In this
part we will consider two practical

RF-4-250v CAPS IN pyt X :

L/ — forms of the cascode circuit.

T Pentodes versus triodes

- 4|“ The basic design problem of the r.f.
v MIXER - 130V stage is a compromise situation of de-

vising an amplifier that contributes
maximum gain with minimum noise.
It has long been known that pentodes
are more noisy than triodes, but triodes
have not been much used bhecause they

o ! 3',2,;”7(2) a;nzvm T have relatively low gain and require
3 E{ neutralization to prevent oscillation
o and regeneration. What is desired in
H 0 an r.f. section is a combination to pro-
3 ;" 7 duce the high gain and good stability
""T sl B ) of a pentode with the low noise char-
| T ’ acteristics of the triode.
— t 3 In addition to the noises listed in

last month’s article pentodes have “par-
tition noise” as a result of random
division of cathode current between
the plate and screen. The relative noise
of a tube is usually expressed as the
value of an actual resistor which would
contribute that much noise to a circuit.
Lower resistance values indicate lower
noise. A 6J4 triode (a special-purpose
type) has an equivalent noise resist-
ance of about 200 ohms, whereas a
pentode like the 6AK5 has a value of
approximately 1,880 ohms. It is possi-
ble to reduce the noise figure of a pen-
tode by connecting it as a triode; with
a 6AK5 this reduces the equivalent
noise resistance to 400 ohms. The 6J6,
12AT7, 6BK7, 6BQ7, and 6BZ7 dual
triodes, and the 6J4, 6C4, 6AB4, ete,
in the single-triode types are all suit-
able for cascode application.

There is one serious disadvantage
in a circuit employing triode ampli-
fiers. In the grounded-cathode r.f. am-
plifier the plate-to-grid capacitance
provides feedback which makes the
amplifier unstable and encourages it to
oscillate; this tendency increases with
improvement in gain. Neutralization
may prevent oscillation and reduce in-

RADIO-ELECTRONICS



stability, but it is better to use a cir-
cuit that utilizes the triodes in relatively
low-gain amplifier stages. This is an
inherent virtue of the cascode r.f.
amplifier.

On the other hand, a grounded-grid
amplifier has excellent stability because
the grid shields the input from the out-
put circuit. But gain attainable with
a grounded-grid amplifier is much less
than the gain possible with a grounded-
cathode amplifier. Any signal voltage
which tends to make the cathode nega-
tive with respect to the grounded grid
and increase the plate current is op-
posed, since the increased plate current
flowing from ground to cathode tends
to make the cathode more positive than
the grid. This reduces both gain and
sensitivity to weak signals.

Design considerations
Some careful attention to these de-

sign considerations will provide opti-

mum amplifier performance:

1. The antenna input circuit should be
balanced to ground since 300-ohm
lead-in is standard for practically
all TV and FM receiver inputs. This
may be accomplished most readily
by transformer-type coupling, but
in some cases balanced impedance
coupling may be used.

2. The antenna impedance should be
transformed by the input circuit to
a value close to the optimum source
resistance for the triode used. This
requirement may be most nearly met
by winding the transformer for op-
timum noise rather than for perfect
impedance match.

3.If possible, the input transformer
should be so wound that a voltage
ratio step-up is provided.

4. Capacitance tuning is undesirable for
TV because it will vary the band-
width of the circuit unless consid-
erable loading is used. It may be
used for FM because the frequency
coverage there is relatively narrow
(about 1.2/1).

5.If broadbanding is necessary it
should be accomplished by some
means other than by the use of load-
ing resistors. Resistors in low-level
circuits contribute thermal noise.
This would defeat the basic design
virtues of the cascode.

Source resistance

Optimum source resistance varies in-
versely with frequency. Thus for the
TV band it will be necessary to design
the turns ratio of the primary and sec-
ondary of the input transformer so
that the apparent antenna resistance
is the optimum source resistance at the
grid of the input section of the cascode
amplifier.

The optimum source resistance for
a triode-connected 6AK5 is approxi-
mately equal to 70,000 ohms divided
by the operating frequency. For 50 mec
this would mean an optimum driving
resistance of 1,400 ohms; for 100 me
this would mean an optimum driving
resistance of 700 ohms; for 200 mc
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this would mean an optimum driving
resistance of about 350 ohms.

It is usually unnecessary to tune the
interstage coupling circuit because the
coupling between the grounded-cathode
and the grounded-grid stages is loaded
with the very low input resistance of
the grounded-grid stage. Hence variable
tuning is generally desirable only at
the input to the grounded-cathode stage
and in the output circuit of the ground-
ed-grid stage (the input circuit of the
mixer). In some cases it may not be
desirable to tune the input to the
grounded-cathode stage to eliminate
feedback through the rotor shaft com-
mon to r.f., mixer, and oscillator stages,
or to simplify tracking problems.

Fig. 1 shows a popular commercial
application of the cascode circuit. This
is the Standard Coil TV-2232 television
tuner. The coils L1 and L2 are wound
on one snap-in strip (as shown by the
dashed outline), and L3, L4, and L5 are
wound on another. Both strips are
changed automatically when changing
channels. L7 is a peaking coil which
improves the over-all gain—particular-
ly on the high-band v.h.f. channels.
Grid-plate neutralization is provided
in the grounded-cathode half of the
6BQ7 by C9, which feeds approximately
the same voltage to the bottom end of
L2 (terminal 11) as the plate-grid ca-
pacitance of the triode feeds to the top
end (terminal 7). The identical feed-
back voltages at both ends of L2 cancel.

The variable capacitors C3, C6, and
C13 are adjusted for full-channel band-
width and maximum gain on channel
10. This gives substantially uniform
results on all channels.

Cascodes for FM

Fig. 2 is the circuit of the cascode
front end used in the Browning RV-31
FM tuner. Like the Standard Coil TV
tuner, this has direct coupling between
the grounded-cathode and grounded-
grid sections. L1 resonates with the
output capacitance of the grounded-
cathode stage and the input capacitance
of the grounded grid stage to form a
low-pass filter. The 6J6 a.f.c. tube, of
course, has no relation to the cascode
r.f. section, but keeps the oscillator
tuned 10.7 me above the signal.

Fig. 3 is a somewhat different form
of cascode circuit used in the Altec-
Lansing 303A FM tuner. Separate 6C4
triodes are used in the cascode stage,
both operated as grounded-grid ampli-
fiers. This eliminates the need for neu-
tralization, and allows practically di-
rect coupling (through Cl1 and C2)
between the antenna and the input
stage for a high signal-to-noise ratio.
L1 resonates broadly in the FM band.
Putting the first variable-tuned circuit
between the two halves of the cascode
amplifier raises the coupling impedance
and increases the gain of the input sec-
tion. Note that capacitance signal cou-
pling is used between the two sections,
so that both cathodes are only a few
volts above ground for d.c.

END
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MY MOST UNUSUAL TV
SERVICE 108

HE job that will live longest in my

memory was on a G-E 1949 10-inch
set. The picture tube was a 10FP4,
with an aluminum-backed screen, re-
quiring no ion-trap magnet. The com-
plaint was unstable sync. Everything
from tube changing to a modification
of the sync take-off circuit was tried
on this set, but to no avail. With the
contrast control set at minimum, the
picture would roll vertically, but the
horizontal synec was O.K. When the
contrast was advanced to overcome the
vertical roll, the picture would pull
horizontally at the top of the frame,
and at times would tear out altogether.
In sheer desperation, after many, many
hours of sweat and tears, we substi-
tuted another picture tube—a 10BP4
with an jon-trap magnet. Lo and behold,
the set worked perfectly!

T0 VIDEO AMPL 'r.‘ . 2 PIX TUBE
i
DC RESTORER N e
Qe
20K 500K
1:amomm:ss
TO SYNC CKTS daur
&
*

Our guess is that the original tube
was drawing too high a beam current,
and was loading the low-voltage supply
to cause instability in the sync circuits.
What's your guess?—Harry M. Layden

(Many of these early G-E TV re-
ceivers had the picture-tube input cir-
cuit shown in the diagram. This one
is taken from the model 800 schematic.
The sync take-off point is at the plate
of the d.c.-restorer diode. If the orig-
inal picture tube was gassy, had a
contaminated grid, or a high-resistance
leak between grid and cathode or be-
tween grid and heater, it would act as
a short—or at least a shunt—across
th» d.c. restorer circuit. This would
reduce the amplitude of the sync
pulses enough to cause the trouble you
described.—Editor) END

“I'm  afraid it's time we transferred
you out of television, Ferguson.”
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Conducted by
MATTHEW MANDL®

E get so many questions

regarding the function and

adjustment of the drive con-

trol that we feel a restate-
ment of the factors involved would
benefit a number of readers.

The drive control is either in the
plate circuit of the horizontal oscillator
or in the grid circuit of the horizontal
output tube and sets the amplitude
of the sweep signal fed to the output
tube. Two typical drive-control cir-
cuits are shown in Fig. 1. The grid
of the output tube draws current on the
positive peaks of the sweep signal. This
charges the coupling capacitor, which
in turn discharges across the grid
leak during the time the signal swings
in a negative direction. The bias de-
veloped across the grid leak controls
the plate current of the output tube.
With insufficient bias the average d.c.
plate current in the output tube runs
high and the tube may overheat. With
too much bias the peak voltage and
current developed at the plate during
the retrace interval becomes excessive
and may break down the tube. Since
the bias depends on the amplitude of
the drive signal, it is very important
that the drive control be adjusted prop-
erly. Even a slight amount of over-

Author: Mandl’s Television Servicing

V2 6SN7-GT
HORIZ 05C

Fig. 1—Two methods of drive control
used in late-model TV receivers. Top—
Potentiometer in oscillator plate circuit
(Du Mont RA-164, -165). Bottom—Ca-
pacitor in amplifier grid circuit (Arvin
chassis TE-319).

000

Fig. 2—Left-hand stretch
and sync instability (top
center) caused by overdriv-
ing horizontal output tube.

drive will shorten the life of the hori-
zontal output tube.

Besides this, overdrive may increase
the high voltage to the point where
corona and arcing occur. Excessive
high voltage also tends to reduce the
size of the raster because the resulting
increase in beam velocity makes it
more difficult to deflect the beam fully.

Overdrive also increases the signal
amplitude in the horizontal deflection
coils and thus produces greater flyback
voltages. These may overload the
damper tube, and, besides affecting
its life, white-bar interference may ap-
pear on the screen.

The most common symptom of over-
drive is left-hand stretch, as shown in
Fig. 2. You will note that the left-hand
wedge is so wide that the black sec-
tion at the end of the flare is off the
screen. Since the grid of the horizontal
output tube consumes power, overdrive
will often impose an extra load on the
horizontal oscillator and lead to sync
instability. This may cause weaving at
the top of the picture or make the
hold-control setting critical. Note the
curvature of the vertical wedge at the
top of Fig. 2. A further increase in
drive would compress the picture at
the center and possibly produce a white
vertical transient bar. See Fig. 3.

The drive control should never be
used to increase picture width. If the
picture does not fill the mask properly,
even at the maximum setting of the
width control, tubes, voltages, and
component parts should be checked to
find the defect which is causing re-
duced width. Increasing the drive to
fill the mask will not only result in
poor linearity, but will also cause re-
peated tube and component failures.

The left-hand stretch may not always
be too clearly evident, especially if the
width control has been adjusted to de-
crease picture width. As shown in
Fig. 3, however, several clues are pres-
ent. The white vertical bar near the
center of the picture indicates excessive
drive, while the dark area at the flare
of the left horizontal wedge is wider
than the right wedge. In a case like
this the drive should be reduced and
the width control advanced to improve
the linearity. In the absence of a sta-
tion pattern, use a cross-bar generator
and set the drive control just below the
point where left-hand stretch and center
compression occur. After that, adjust

the vertical and horizontal linearity
controls for best linearity and use the
centering lever or control for proper
picture positioning within the mask.
This may call for readjusting the
height and width controls and a final
touch-up of both linearity controls.

If the drive control can’t eliminate
left-hand stretch or the white bar,
check the resistors and capacitors in
the grid circuit of the horizontal out-
put tube against the values given in
the service notes for the receiver. Also
check the B voltages in the entire hori-
zontal sweep system.

The single white vertical bar near
the center must not be confused with
the one or two vertical bars which
often appear at the left of the screen.
The latter are caused by improper
damping, and usually call for a new
damper tube or a check of component
parts in the damper circuit. Even
though the drive control is adjusted
properly, such transient bars will ap-
pear when trouble occurs in the damper
circuit.

Excessive blanking

I have applied a retrace-blanking
circuit to an Ambassador model T1720
receiver. It eliminated all the vertical
retrace lines very effectively, but now
three vertical shadows appear on the
left side of the screem which vary in
width from 1 to 2 inches. What could
cause this trouble? J. B., Rego Park,
N.Y.

This indicates excessive blanking-
signal amplitude. This can be mini-
mized by juggling the R-C values of
the retrace-eliminating circuit. Try
various values until the shadows are
no longer visible.

High-voltage resistors

In a Philco 52T2256 there i3 a blu-
ish glow around resistor R1 (Fig. 4).
This condition prevails when the bright-
ness control i8 only slightly advanced,
and when the control is advanced fully
the resistor arcs over to the envelope
of the 1B or to the cage. With the
high-voltage probe connected to test
point A, I get a reading of 5,000 volts
with the brightness turned down. This
drops to zero when the brightness con-
trol is advanced. The reading at point
B is 11,000 volts. I have tried changing
the high-voltage rectifier, the damper

RADIO-ELECTRONICS
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tube, horizontal output tube, and have
tested the filter capacitors. Resistors
R1 and R2 read over $ megohms each.
Could these be causing the trouble?
S. N., Hallwood, Va.

The values of the two resistors in the
high-voltage compartment should be
2.5 megohms each. It is evident that
these are defective and cannot handle

Fig. 4—Doubler-type high-voltage cir-
cuit in Philco 52T2256 receiver.

the voltage and current during load
changes. Install new resistors and use
exact replacements—not ordinary car-
bon resistors.

Intermittent streaks

In an Admiral 321DX there is bad
intermittent gtreaking across the pic-
ture tube, plus an arcing sound in the
receiver. At times the whole raster 1is
torn by this interference. Recently the
ratio detector was replaced and I am
wondering whether this change caused
the trouble. M. A. D., Cheney, Kan.

It is highly unlikely that the ratio-
detector tube would arc. This trouble
usually occurs in the high-voltage com-
partment of the receiver. You can gen-
erally locate the source of the arc by
turning the receiver on and watching
the back while the room is darkened.
If a tube is not at fault, inspect the
insulation at the point where the arc
occurs and replace any leads which
have poor insulation. Also a plastic
cement or anti-corona spray can be
applied to such sections to provide ad-
ditional high-voltage insulation. Lead
dress also is important and it may be
necessary to space wires farther apart
and round off any sharp joints. Also
check the drive control setting.

RCA 621 conversion
I would like to install a 12LP} tube
in an RCA 621 receiver. What changes
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Fig. 3—White vertical bar
and compressed center
caused by overdrive.

are necessary in using this tube? E. Z.,
Milwaukee, Wis.

This receiver uses a 7-inch tube with
electromagnetic deflection and electro-
static focus. The high-voltage output
in this receiver is 7,500 volts, which
may not give adequate brightness with
the 12LP4. For best results a new
horizontal output transformer and
matching yoke should be installed. Kits
are available for this purpose, with
complete instructions regarding the
change. A magnetic-focus assembly and
a double-magnet ion trap will be needed.

14HP4 to 14BP4

I have a Motorola 14T} with a bad
14,HP) picture tube. I have been ad-
vised by my parts distributor that this
tube has been discontinued by the tube
manufacturers. Would you please ad-
vise me on a substitute tube and neces-
sary circuit changes? J. L., Altoona, Pa.

A 14BP4 can be used instead of the
14HP4 in this receiver. The 14HP4 is
an electrostatic-focus type, and has the
focus-control circuit shown in Fig. 5-a.
This control should be removed and the

HEATER PINS 1,12
[ 4 '3

Fig. 5—(a) Original focus circuit in

Motorola 14T4 receiver. (b) Revised

wiring for 14BP4 replacement.

circuit rewired as shown in Fig. 5-b.
A focus-magnet assembly and a double-
magnet ion trap will also be needed
with the 14BP4.

Yoke matching

I would like to convert a Tele-King
model 310M from a 10-inch receiver
to ¢ 17-inch type. I have a Merit HVO-
7 transformer and am wondering if I
could use a yoke by another manufac-
turer. If mnot, what is the matching
yoke for the transformer mentioned?
G. B., Milwaukee, Wis.

We recommend using a matching
yoke made by the same manufacturer.
In most instances we have found less
trouble v-ith conversions if the yoke
and transformer are made by the same
concern. Even a slight mismatch often
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results in insufficient width or other
conversion difficulties. For this reason
a matched kit is usually preferable.
For additional information on replace-
ments, see pages 64 and 68 of the
January, 1953, RADIO-ELECTRONICS.

Du Mont RA-113 dial cord

In a Du Mont RA-118 television re-
ceiver the dial cord is broken. No dial-
cord replacement information is avail-
able in service publications which I
have checked. This receiver uses the
Du Mont Inputuner with a variable-
pitch cam wheel on the tuning shaft.
The cord has to be strung over this
to operate another wheel which turns
the indicator meedle over the tuning
scale. All my efforts to replace this
cord in the proper manner were futile
and I would be greatly indebted to you
if you would let me know how to do it
or tell me where I can obtain the neces-
sary information. G. T., Plainfield, N. J.

Fig. 6 shows the dial stringing dia-
grams which appear in the Du Mont
manual for this receiver. First remove
the three pilot lights with their clips
and also remove the dial pointer by

STRING THIS HALF OF ——s-
CABLE WITH LEFT HAND

STRING THIS HALF OF CABLE
WITH RIGHT HAND

IF DIAL CABLE IS NOT AVAILABLE, MAKE UP AS BELOW
BENDING CLIP BENDING CUIP

P ———

Fig. 6—Dial-cord dimensions and re-
stringing diagram for Du Mont RA-113.

pulling outward. Straighten the four
twisted tabs which hold the dial to
the mounting plate, and remove the
dial. Remove the defective dial cable
retaining the tension spring B. Rotate
the tuning shaft full counterclockwise,
which places the cam assembly D in
the position shown. Place the pointer
pulley E in the position shown and
fasten the cable tension spring to the
loop at the end of the dial cable. Now
string the dial cable as shown. Start
by placing the cable guard F in posi-
tion. Use both hands and string two
halves of cable as illustrated. Make
sure the cam follower is not disengaged
from the cam D. If there is insufficient
tension in the cable, run the cable ten-
sion spring B around the pointer pulley
E hub in the direction opposite to that
shown.

Now replace the dial, and fasten
by slight twisting of the four tabs.
Replace the pilot lights and the re-
ceiver is ready for operation. Tune in a
known high-channel station and set the
dial pointer in the correct position.
It will then be calibrated. END
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Part 11—All changers
have common troubles.
These troubles and

their cures are listed.

ART I of this series, in last month’s
RAD10-ELECTRONICS, described the
general types of mechanisms found
in modern automatic reéord chang-
ers, and gave procedures for maintain-
ing them in good running order. The
following service notes may help you
find and correct specific troubles in
many standard types of 1-, 2-, and 3-
speed record changers. (In actual trou-
ble shooting, it will pay to remember
that most troubles will he due to one
of four things: lack of lubrication;
overlubrication, or greasing at the
wrong places; dirty, clogged mecha-
nisms; improper adjustments. Very
rarely will the trouble be caused by
actual failure or breakage of parts.)
Remember also that various manu-
facturers use various methods to ac-
complish the same results; so that al-
most any trouble given here can—on
certain changers—be caused by some
other fault than the one given, and that
the given sympton may indicate a dif-
ferent trouble on some equipment. Also
manufacturers use varying terms, so
that a part may be referred to by one
name here but by an entirely different
name by the manufacturer. The fol-
lowing notes were based to a great ex-
tent on the RCA RP-176 changer, a
typical one now commonly found in
service shops, and it is hoped that they
will also be of value in dealing with
widely different changers. As stated in
the first article of this series, the
manufacturer’s literature is always
valuable in dealing with any specific
record changer.

Turntable does not revolve.

1. Drive wheel oily or not engaging
turntable rim. (Wipe off inside rim of
turntable to remove flock and foreign
matter; clean rim and idler tire with
naphtha or carbon tetrachloride if oily;
replace drive-wheel tire if worn or flat.)

. En—g—._wriier.- (.Ion-vair.

By JOHN B. LEDBETTER*

2. No current at motor. {Check a.c.
leads, plug, and switch, for open or
cold-soldered connections.)

3. Defective motor. (Remove turn-
table and check motor without load. If
current is reaching motor but drive
spindle does not rotate, remove motor
for repair or replacement.)

Mechanism jams;
irregular operation.

1. Ratchet lever or pawl on drive
cam loose or improperly adjusted (See
Fig. 1).

2. Separator link-and-lever assembly
not nositioned correctly.

C~ SPRING

N5, RATCHET LE

®

MAIN CAM & GEAR

A-DEFECTIVE; B-TOO LONG OR BLUNT;C-TOO WEAK; TOO NEAR EDGE,OR
ROUNDED EDGE

Fig. 1—Drawing of the mechanism of
the RCA type RP-176 automatic record
changer. The codes indicate points which
are potential sources of trouble. Keys
to the codes are below the drawing.

3. Mechanism clogged with dirt or
foreign matter. (If mechanism has
slipped adjustment or jumped gear,
disassemble or remove the drive cam—
see manufacturer’s instructions or serv-
ice manual—and re-assemble in the
correct position with relation to the
pawl or ratchet wheel. Check the sep-
arator link and assembly for binding,
clogging, and proper positioning. Clean
the mechanism if necessary with carbon
tetrachloride.)

Records jam or bind between
separator knife and support shelf
(slicer-type changers).

1. Slicer blade is set too low. (If
blade has setscrew adjustments, loosen
blade and raise for proper clearance.
If blade is fixed to the separator shaft,
it may have to be warped carefully or
filed for proper clearance.)

Separator blade catches on
record above; may drop two at
once.

1. Separator blade is set too high.
(Check adjustment and clearance as
described above.)

One edge of record releases
before the other; center hole
cracks out or pinches
{slicer-type changers).

1. Separator blades out of adjust-
ment. (Check for loose or improper ad-
justment of one separator shaft; tighten
and re-align hlades so that both clear
edges of record simultaneously. Also
check separator blades for binding or
improper clearance between blades.)

Records jam or stack is unsteady.

1. Record is warped, too thin, too
thick, or has rough edges.

2. Spring inside separator-knife as-
sembly is too strong.

3. Teeth on hottom of separator knife
and on top of separator shelf are bind-
ing or, burred.

4. Edges of separator
sharp, burred, or bent.

5. Record sitting unevenly on sup-
port shaft. (Center hole may be out-
of-round or off position.)

knife too

Records do not drop at proper
time (slicer-type changers).

1. Record-separator knife incorrectly
adjusted. (Typical check: Turn record
supports to “10-inch” position and
place a 10-inch record on support shelf.

RADIO-ELECTRONICS



The knife-edge of the separator should
be approximately %. inch from the
edge of the record. If not, loosen the
record-separator set-screws and turn
separator shaft for the proper clear-
ance. A slight readjustment may be
required if 12-inch records do not then
drop correctly. See Fig. 2 for typical
adjustments on RCA RP-176.

m'sm-ow 2°5UPPORT

ADJM{NAV UP SLOPE

FRONT

SLOT IN WHICH RECORD SEPARATOR MOVES

LEFT
(o]

STOP BRACKET SPOT WELDED TO MOTORBOARD
(PROJECTED OVER SLOT APPROX 3/64°)

BOTTOM VIEW OF MOTORBOARD

Fig. 2—Drawings showing the top of
the record support, the front view,
and the left-hand underside of the
motorboard of the type RP-176 changer.

Two records drop at once.

1. Hole in record too large.

2. Record too thin.

3. Spindle slide not fully down (tog-
gle-post changers).

4. Foreign matter in spindle offset,
causing release latch to stick.

5. Spindle warped or bent out of
shape.

6. Record support is binding or spin-
dle is bent out of square with record-
support shaft. (Bend spindle carefully
with fingers if necessary, and straighten
record support if it is not square with
shaft. See that hole in record support
is centered over spindle; bend support-
shaft post if necessary for proper cen-
tering. If record support is loose on its
shaft, retake it carefully with a ham-
mer and punch.)

7. Record pusher (toggle-post chang-
ers) is deformed or defective. (Replace
if necessary.)

Records strike tone arm
(toggle-post changers).

1. Pusher inside spindle does not
move far enough to eject record.

2. Loose set-screw in lift arm.

3. Pusher extends beyond outside di-
ameter of spindle.

4. Tone arm is not properly adjusted.

Records strike separator post or
will not stay on record shelf.

1. Incorrect spacing between record
posts, or between spindle and record-
support or separator posts. (On a
changer like the RCA RP-176, set the
record-support post on “10-inch” posi-
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tion and loosen support-post set-screws.
See Fig. 2. Hold separator post against
end of slot in motorboard, turn belt
drum to take up extra slack in belt, and
tighten separator-post set-screws. Then
loosen set-screws which adjust the
reach of the record-support plates and
move shelf out until edge of 10-inch
record sets about halfway up the slop-
ing knife-edge of the shelf. Turn sup-
port shelf to “12-inch” position and
repeat this adjustment on the 12-inch
shelf with a 12-inch record in place.
These adjustments will be essentially
the same with other slicer-type chang-
ers. The only difference is the method
»f varying or moving the separator
knife under or away from record.

Record fails to drop when
changer cycles (toggle-post
changers).

1. Spindle shaft broken.

2. Pusher inside spindle is not mov-
ing forward enough to eject records.

3. Loose set-screw in lift arm.

4. Pusher raises outside of spindle
body. (If this happens, record will be
raiged un instead of being pushed off
spindle. Replacement of spindle assem-
bly is necessary in this case.)

5. Lift-arm roller is broken off, keep-
ing lift arm from turning when main
cam revolves.

Tone arm lands incorrectly on
records.

1. Binding in tone-arm pivot (See
Fig. 3.)

2. Top or bottom of pickup-elevating
rod (inside the tone-arm swivel bush-
ing) is burred or gummed with foreign
matter.

3. Wires from pickup are too taut
or imnroverly dressed.

4. Stud on trip lever is loose or bent.

5. Set-screw on trip lever improperly
adiusted.

6. Loose stud on trip lever.

7. Retard lever binding against trip
lever.

8. Spring on stabilizing lever (some
changers) loose or missing.

9. Spring on tone-arm return lever
is too weak.

10. Tone-arm pivot bearing is burred
or binding.

11. Segment cams for 10-inch or 12-
inch records improperly adjusted for
tone-arm landing.

12. Index finger on tone-arm return
lever is bent.

Tone arm lands incorrectly on
rest, drifts off rest, or jumps
suddenly when moving in for
landing.

1. Limit stop on tone arm incorrectly
adjusted. (On some changers a steel
retainer spring contacts the trip-lever
stud and keeps the tone arm steady
while it is on the rest or in the outer
groove of the record. Bend this spring
just enough to make positive contact
with the trip-lever stud. Too much
pressure will make the tone arm jump
suddenly when it starts moving.)

Vertical movement of tone arm is
rough or erratic.

1. Eject lever or tone-arm lift pin
is binding. (Clean out dirt and lubri-
cate.)

2. Slide and cam are binding. (Check
all bearing points; clean and lubricate.)

3. Burrs in main slot in slide and
am. (Remove burrs with a small file.)

4. Tone-arm shaft binding against
sleeve. (Clean and lubricate.)

Horizontal movement of tone arm
is rough or erratic.

1. Tone-arm return
tight.

2. Tone-arm return spring too weak
or improperly hooked up.

3. Washer (under tone-arm return
locator) missing, broken, or bent.

locator is too

Pickup repeats grooves.

1. Tone-arm pressure too light (coun-
terbalance spring too strong).

2. Binding in tone-arm swivel.

3. Metal filings or foreign matter in
ball bearings of tone-arm swivel.

4. Spring on trip lever too strong.

5. Binding in trip-lever pivot.

6. Trip-lever pawl too blunt.

7. Trip-lever ratchet defective or
binding.

8. Record defective or chipped.

Cartridge drags on record.

1. Needle bent or cartridge mounting
screws loose. (Tighten screws; replace
needle if necessary.)

Needle will not track across
record.

1. Changer not level (this is ex-
tremely important in some models).

2. Excessive vibration (unsteady
mounting, floor vibration, passing of
heavy traffic) especially noticeable on
long-playing records.)

3. Needle clogged with lint, dirt, etec.;
sapphire chipped or dulled.

4. Locator housing or set-down mech-
anism fails to disengage after comple-
tion of cycle. (Check all associated parts
for binding, burrs, clogging, and lack
of lubrication.)

Incorrect feed-in to record (tone
arm does not set down at right
place).

1. Trip-lever spring missing.

2. Stud on trip lever loose.

3. Spring on feed-in lever missing.

Tone arm will not clear record
stack.

1. Loose or improperly adjusted set-
screws in tone-arm elevating mecha-
nism (elevating rod in some changers,
a disc, cable, link, or cam-lever in
others).

2, Tone-arm elevating rod or mech-
anism bent. (Realign or bend care-
fully for proper clearance.)

Needle does not set down
properly on 7-inch records.

1. Bent or damaged tailpiece on set-
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down locetor plate (some changers);
similar mechanism on others. (Some
models use segment cams, index fingers
on ratchet lever, etc. Straighten care-
fully and adjust, or realign. Replace-
ment may be necessary in some of
these cases.)

Needle does not set down
properly on 10-inch records.

1. Tone arm improperly adjusted.

2. Hinge catch (or segment cam in
some changers) not returning to “10-
inch” position when changer -cycles.
(Lubricate hinge bearings with Lubri-
plate or light grease; try readjustment
in case of segment cams.)

3. Safety spring binds acainst loca-
tor housing of tone arm. (See if loca-
tor casting turns freely in locator hous-
ing; remove, burrs or sharp edges on
safety return spring, and stretch spring
slightly if necessary to increase ten-
sion. Check clearance between locator
plate and its housing; remove burrs if
present with fine file.)

4. Hinge catch (some changers) not
disengaging from hinge cam. (Check
for proper clearance; file edge of hinge
catch for slight clearance—at least 144
inch—if nec.ssary.)

5. Needles bent (rough handling
may have bent one or hoth styluses
th dual- or 3-speed changers).

Needle does not set down on
12-inch records.

1. Diameter of 12-inch record is un-
dersize.

2. Center hole in record is too large.

3. Tone arm improperly adjusted.

4. Safety spring (some changers)
binding against locator housing of tone
arm.

5. Index lever on trip mechanism
does not cock when 12-inch record
drops. (Some changers use segment
cam which engages the index lever on
tone-arm return lever. See Fig. 3.)

6. Hinge cateh (where used) does not
engage catch properly when index
finger is depressed. (Check for binding
between hinge body and hinge bearing.
Burrs on bearing surfaces or lack of
proper lubrication may be causing this
difficulty.)

PRING S gty
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Set-down position of tone arm
cannot be adjusted.

1. Defective tone-arm shaft and
sleeve assembly, or loose or stretched
cable in some changers. (In the first
case, assembly replacement may be
necessary.)

Tone arm holds records against
spindle when it rises, or strikes
tone-arm rest when it moves out.

1. Height of tone arm improperly ad-
Jjusted. (Adjust by bending carefully,
or by set-screw adjustments where
used. In some models it may be neces-
sary to place shims or washers under
the tone-arm support if arm is too
low, or file small amount off support if
tone arm is too high.)

Needle sets down properly on

12-inch records, but glides over

several grooves before seating.
1. Pickup leads dressed too tightly,

interfere with movement of the tone

arm. (Allow sufficient play in leads.)
2. Floor or changer not level.

Needle touches first groove
properly, but jumps back across
grooves.

1. Needle pressure too light.

2. Pickup leads too tight.

3. Incorrect needle tip (be sure the
microgroove or L-P needle is used on
331%- or 45-r.p.m. microgroove records.)

4. The needle may be chipped or
damaged.

Changer trips before record is
finished.

1. Ratchet-lever spring too weak
(may have been stretched or replaced
with improper spring).

2. Defective ratchet.

3. Notch where ratchet lever con-
tacts main drive cam may be too wide
or blunted.

4. Drive-cam pawl misadjusted (edge
of pawl rounded or hits tripping edge
of ratchet lever too soon). See Fig. 1.

5. Spring on tone-arm return lever
is too strong.

6. Pivot of trip pawl binding.

7. Trip pawl is blunt or not properly
aligned with respect to ratchet lever.

——APFAING
- TRIF LEVER
s — PR
T OhE AP LEVER
— ——=FED N LEVES
— —SEFARATOR DAL
———~RATCHIT LEYER
—_— — - APAINT

T MOWERT Gl
= APATEG

SELTCT -hakUAL DOMTROL BLIDE

i

Fig. 3—Underside of the RCA RP-176 changer. Other manufacturers may use
different nomenclature for similar parts which perform the same functions.

Change cycle starts before end
of record.

1. Not enough vertical clearance be-
tween lip of velocity-trip lever and
edge of main cam (hooked end of trip
lever will not engage trigger on main
cam). t

2 Trip lever rubbing or binding
against cam drive gear.

3. Insufficient clearance between hook
end of velocity trip and the main-cam
actuating gear. (Bend lever slightly if
necessary.)

4. Manual-trip lever is binding.

5. Disengage roller on velocity tnp
(some changels) broken.

6. Hole in record too large (grooves
may be eccentric to the spindle under

' this condition, causing trip mechanism

to work or trigger
prematurely.)

7. Trip link or ratchet binding or
clogged.

into 'operation

Tone arm continues to come down
on "Rest” position (some
changers).

1. Improper adjustment of index fin-
ger and segment cam (on tone-arm
return. lever).

2. Pivot bearmg‘ of tme-alm-retum
lever binding or clogged.

3. Spring on tone-arm return lever
missing.

4. Record-separator shaft binding,
either inside the separator support or
below the separator segment cam
(slicer-type chaneers).

5. Tone arm binding above or below
tone-arm swivel bearing.

Changer trips continuously.
(Typical action shown in fig. 1.)

1. Ratchet-lever spring loose or miss-
ing.

2. Excessive play
bearing.

3. Notch in drive cam burred.

4. Surface of ratchet-lever tip
rounded; will not hold drive-cam pawl.

5. One or more points on the OPERATE
or REJECT-MANUAL control are burred or
binding.

in ratchet-lever

Motor rumble and wows.

1. Distorted or damaged rubber rim
on the idler wheel.

2. Bent or warped turntable.

3. Turntable may hang too low and
drag on motorboard. (Make sure that
the turntable is level and that all ship-
ping bolts have been removed.) e

4. Motor armature (rotor) may be
bent, unbalanced, or out of alignment.

5. Blades of cooling fan on motor
may be bent out of alignment.

6. A low-pitched rumbhng‘ sound is
heard when a record is being played.
Check the motor mount to be sure that
the motor is suspended freely on
springs or rubber grommets. Power
cord to motor may be too tight to per-
mit the motor to float freely. Lengt}ien
leads so the motor floats.

Thanks are due RCA and Phileo for
photos and service information. A
further article in this series may appear
in an early issue. END
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yours to keep . . . you have practically expect to be in the armed forces later, there
everything you need to set up your own is no better preparation than practical

l‘f i i profitable Radio-Television service shop. Sprayberry Radio-Television training.

SPRAYBERRY ACADEMY OF RADIO oo, "cricase s, i

r.‘-----!‘--------------------i‘----.-i---i
M‘lrla::‘yltoﬂ SPRAYBERRY ACADEMY OF RADIO, Dept. 20-A

111 North Canal $t., Chicago 6, lil.
NO OBLIGATION

Please rush to me all information on your 10-MONTH Radio-Tele-
vislon Training Plan. I understand this does not obligate me and that
no salesman will call upon me. Be sure to include 3 books FREE.

You BUlLD the Television set and

the powerful superhet radio recelver shown
above. IN ADDITION to the other test units
shown here (many are not ahown because of
lack of space). All equipment I send you i3
YOURS TO KEEP.

1 invite you to ﬁ; all the facts—

. YOU
A RADI0- TELEVISION BOOKS

> 1 want you to have ALL the tacts about
o \“\\‘ my new 10-MONTH Radlo-Television Training ]
\‘ N —without cost! Rush coupon for my three blg Radio- "
A Ll Television books: “How to Make Money in Radio- 3
\‘-‘1“ Television " PLUS my pew Uiustrated Teievision Bul- M
A\ '
L]

3017 IR i o S e e e 8 gk T e .

TR g s L L L e e e erare s el o

letin PLUS an actual sample S8prayberry Lesson—ALL
FREE. gg&!glwnlon mg 0o 3alesman will call. Mall

L coupon
SEPTEMBER, 1953

CItY ot nece e alhn s et astlZone i, N SISkE oWy o -

L------------------.--------"----------‘



8
A
|
.
.
—
o+

1

3
-
]

|

£

hed

66

Heathbit
IMPEDANCE
BRIDGE KIT

1

q

Another new, outstanding instrument design so typically - character-
istic of Heathkit operation in producing high quality instrument kits
! at the lowest possible price.” A new, improved model Impedance
. Bridge kit featuring modern cabinet styling, with slanted panel for

convenience of operation and interpretation of scales at a $10.00
price reduction over the preceding model. Built-in adjustable phase
shift oscillator and amplifier with all tubes of the battery operated
type completely eliminates warm-up time. The instrument is en-
tircly AC line operated. No bothersome battery replacements.

The Heathkit 1B-2 Impedance Bridge Kit actually represents
four instruments in one compact unit. The Wheatstone Bridge for
resistance measurements, the Capacity Comparison Bridge for capa-
city measurements, Maxwell Bridge for low Q, and Hay Bridge for
high Q inductance measurements. Read % D, DQ all on one dial’
thereby eliminating possible confusion du

MODEL 1B-2

SHIPPING WT.

s

@ Simpson 100-0-100 microampere
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.

@ %1% precision resistors and silver
mica condensers.

5 LBS

essary for any measurement function. Panel provisions provided for |
external generator use.

A newly designed two section CRL dial provides ten scparate
“units” switch scttings with an accuracy of .5%. Fractions of units
are read on a continuously variable calibrated wire-wound control. |
A special minimum capacity, shielded, balanced impedance match-
ing transformer between the generator and the bridge. The correct |
impedance match is automatically switch selecred to provide con-
stant load operation of the generator circuit. The instrument uses
15% precision resistors and condensers in all measurement circuits.

The new Heathkit 1B-2 provides outstanding design features not
found in any other kit instrument. The single low price includes the

] i power supply, generator, and amplifier stages. No need to purchase
a e to the incorrect dial  separate instrument accessories in order to obtain the type of oper-
reference or adjustment. Only one sct of instrument terminals nec-  ation desired.
; v S B A 3 i - e - - - L — .7'7 &Y 7 W -~
) § P ) [
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MODEL AW-1

$29°°

‘SHIPPING WT.
6 LBS.

dio engineer, serious hi fi enthu-
siast, recording studio, .or broad-
cast station; the Heathkit Audio
Wattmeter Kit. This specialized
instrument instantly indicates the
output level of the equipment
under test without requiring the
use of external load resistors. All
readings are taken directly from
the calibrated scales of a 415"
200 microampere Simpson meter.

The Heathkit Audio Wattmeter
features five full scale power meas-

4 urement ranges from 5 milliwates up to 50 watts with db ranges of

]

—15 db to +48 db. The instrument has a power measurement
rating of 25 watts continuous and 50 watts maximum for inter<
mittent operation. Non-inductive resistance load impedances of 4,
8, 16, and 600 ohms are provided through a panel impedance
selector switch. Frequency effect is negligible from 10 cycles to 250
ke. A conventional VTVM circuit utilizes a 12AU7 twin triode tube.
The meter bridge circuit uses four germanium diodes for good line-
arity.

. With the Heathkit- AW-1 desired information can be obrained
instantly and conveniently without bothering with the irksome setups
and calculations usually required. Useful for power curve measure-
ments, frequency response checks, monitoring indicator, etc. Con-
venient calibration directly from 110 volt AC line source. This new
instrument will help to supply the answers to your audio operating

gt;\. or power nutput problems.
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A new Heathkit design for the au-

GENERATOR KIT

253950

O..;

—

|
|

Another welcome
new addition to
the popular line of Heathkit
instruments, the Heathkit Lab-
oratory Generator. Specifically
designed for flexibility of operation, accuracy and versatility
beyond the performance level provided by the conventional
service type generator. Frequency coverage of the Colpitts
oscillator is 150ke to 30mc in fve convenient ranges with
provisions for internal or external modulation up to 50%,
and .1 volt RF output throughout the frequency range. Panel
mounted 200 microampere Simpson meter for RF “set refer-
ence level” to provide relative indication of RF output. In-
dividually shielded oscillator and shielded variable and step
attenuator provide flexible control of RF output.

The circuit features a 6GAF4 high frequency oscillator, a
6AVS amplifier with grid modulation, 12AU7 400 cycle
oscillator and modulator, OB2 voltage regulator tube, and
a selenium rectifier for the transformer operated power supply.
The smart professional instrument appearance and over-all
flexibility of operation will prove a decided asset to any in-
dustrial or educational laboratory. The Heathkit Laboratory |
Generator sets a new level of operation, far superior to any |
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NEW 5”7

CHECK THESE 764&0&64«

¥ New 5UPT CR tube

¥ Re-trace blanking

¥ Voltage regulation

¥ Extended band width

¥ Peak-to-peak calibrating provisions

1” Good square wave response

¥ Astigmatism control

” New heavy duty shielded power
transformer

‘Announcing the latest 2ddition to a brilliant series of Heathkit Oscillo-
scopes, the new Model O.9. This outstcanding 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 new design features for truly
outstanding performance. This new scope features a brand new (no sur-
plus) commerciatly available SUP1 cathode ray tube for finc focusing,
high intensity, and freedom from halacion. The 5” CR tube is the stand-
ard size for design and industrial laboratories, development enginecrs,
and service men. The only size CR ube offering a wide range of types,
colors, phosphors, and persisience. The answer to good oscilloscope per-
formance lies in improved basic design and operating characreristics, and
not in the use of larger CR tubes.
VERTICAL AMPLIFIER — New extended band width vertical amplifier
with sensitivity of .025 volts per inch, down 3 db at 2 mc, down only
52 db at 3 mec. Three step verdical input awenuator, quality ceramic
variable capacitors for proper input compensation, provisions for cali-
brated 1 volt peak-to-peak reference, with calibrated screen for direct

0SCILLOSCOPE %% |
KIT .

MODEL

59

SHIPPING
WT. 28 LBS.

HORI
FIE
lector switch provides choice of hori-

reading of TV pulses,
. L S Gy o e s -
9
Peathki! LOW CAPACITY s Feathket
PROBE KIT ° SCOPE DEMODULATOR
Oscilloscope investigation of high frequency, @ P R O B E K I T
! high impedance, or broad bandwidth citcuits @ ,—-—<
encountered in television work requires the @ I licari h ble shooti
use of a low capacity probe to prevent loss of @ ;‘ app 'c.“r'\‘?"sRls:“c]F” ‘éo‘{.de shooting :"
NO. 342 gain, distortion, or false service information. @ ?'3"'"3 v duse S, ran (‘1" €0 .5”5'55- tde
The Heathkit Low Capacity Probe features o NO. 337-8 requency ranges encountered require demod-
s 7 4 . ularion of signals before oscilloscope presen-
s B0 SsHIP. wr. a variable capacitor to provide the necessary o 5 Tl ly-styled Heathkic D aul
degrec of instrument impedance martching. o fauon. lhe newly-styled Heathkit Demodula.
[ ] 1 LB. S 1 A ¥ H s $ 50 tor Probe in polished aluminum housing will
e New probe siyling with bright polished alu 4 ° fulfitl chis function and readily prove its
525 ot o minum housing and polystyrene probc ends. o value as an oscilloscope service accessory. De.
= ° SHIP. WT. 1 IB. tailed assembly shect provided, including in- |
I = e . structions for probe operation.
e IR—
! Heathkit - —
, eat: b -
VOLTAGE CALIB : cathbit
o [ J
AGE CALIBRATOR KIT : F
o
The Heathkit Voltage Calibra- ° E L E T R O l s w l T C H
tor provides a convenient meth- o
od of making peak-to-peak volt- g
age measurements with an os- g K l T
cilloscope by establishing a re. ¢
lationship on a comparison ba- @ .
sis between the amplitude of an @ glhc basic sfuqct|ior]1\ of the Heathkit S-!2
. o a Clectronic Switch Kit is to permit simul-
unknown wave shape and the o o0 oscilloscope observation of two
known output of the voluge o separate traces which can be cither sepa-
calibrator. Pcak-to-peak voltage © rated or superimposed for individual
o swdy. A typical example would be ob-
servation of a signal as it appears at both

MODEL vC-2

s]]3°
®
SHIPPING WT.
4 LBS.

values are read directly on the
calibrated panel scales. To off- p:
set line voltage supply irregu- o
larities, the instrument features o
a voltage regulator tube.
With the Heathkit Voltage Cali-
brator, it is possible to measure all
types of complex wave forms within
a voltage range of .01 o 100 volts
peak-to-peak. A convenient “signal”’
position on the panel switch by-passes
the calibrator completely and the sig-
nal is applied 0 the oscilloscope in-
put thereby eliminating the nccessity
for transferring test leads.
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ZONTAL AMPLI-
R — New input se-
zontal input, G0 cycle sweep input, line sync, internal sync, and external
sync. Expanded hotizontal sweep produces sweep width several times the
cathode ray tube diameter. New blanking amplifier for complete recrace
blanking and new phasing control. .

POWER SUPPLY — New high voltage power supply and filtering cir-
cuit for really fine hairline focusing. New heavy duty power transformer
with adequate operating reserve. Voliage regulated supply for both vertical
and horizontal amplifiers for absolutely rock steady traces and complete

freedom from bounce and jitter due to line variations.

The acid test of any oscilloscope operation is the ability to reproduce Y

high frequency square waves and the new Heathkit O-9 will faichfully re-
produce square waves up to 500 ke. This is the ideal all around, general
purpose oscilloscope for educational and industrial use, radio and TV serv-
icing, and any other type of work requiring the instantaneous reproduction
and observation of actual wave forms and other electrical phenomena.
- —_—.3 3 i

the input and output stages of an ampli-
fier. It will also serve as a square wave
generator over the range of switching fre-
quencies. often providing the necessary
wave form response information without
incurring the expense of an additional
instrument.

Continuously variable switching rates
in three ranges from less than 10 c¢ps to
over 2,000 cps. Individual controls for
each input channel and a positioning con-
trol. The five tube transformer operated
circuit utilizes two 6S)7, two 6SN7, and
one 6X5 tubes. Buy this kit and enjoy
increased versatility of operation from

your oscilloscope.

MODEL §5-2

$2350°
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“eathbct

VACUUM

The beautiful Heathkit Model

V-6 VTVM, the world’s largest

selling kit instrument, now
offers manv outstanding new fearures in addition to retaining all of
the refinements developed and proven in the production of over
100,000 VTVM's. This is the basic measuring instrument for every
branch of electronics. Easily meets all requirements for accuracy,
stability, sensitivity, convenience 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 115 volt full scale low range provides well over 214” of
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges
0-1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0-1.5,
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm-

Aeathtit 30,000 voLT DC
PROBE KIT

For TV service work or any similar application
where the mecasurement of high DC voltage is
required, the Heathkit Model 336 High Voltage'
Probe Kit will prove invaluable. A precision
muitiplier resistor mounted inside the two-color,
sleek, plast.c probe body provides a multipli-
cation factor of 100 on the DC ranges.

of the Heachkit 11 megohm VTVM.

The entire kit includes precision resis-

tor, two-color plastic probe, tip con-
nector  spring, test lead, phone plug

panel coanector, and complete assembly
1nstructions.

Peathkis rux-ro-rux.
PROBE KIT

Now read peak-to-peak voltages on the DC
scales of the Heachkit 11 megohm VTVM.
Readings can be directly- made from the VTVM
scale without invclved calculations. Measure-
ments over the frequency range of 5 k¢ to 5
mc. Use this probe to extend the usefulness
of your VIVM in radio and TV service work.
The Peak-to-Peak Probe Kit features the new
polished aluminum housing with two-color
polystyrene probe ends. Detailed assembly sheet
including instructions for probe operation.

No. 338-B

$5s50

SHIP. WT. 2 LBS.

Wearlkdt v
PROBE KIT

The Heath<it RF Probe used in conjunction with
any 11 megohm VIVM will permit RF meas-
urements up to 250 mc, & 109%. A useful, con-
venient accessory for those occasions when RF
measurements are desited. The RF probe body
is housed in the new, smartly-styled polished
aluminum grobe body featuring two-color poly-
styrene prcbe ends and a low capacity flexible
shielded test lead. The kit is_complete with all
necessary material and a detailed assembly sheet-
as well as instructions for probe operation.

o

No. 309-B

$350

13t a0 §7
3 NEW YORK CITY i1e
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& VOLTMETER

KIT

MODEL V-6

$2459

SHIPPING WT. 6 LBS

SHIP. WT. 2 LBS.

Peatures
TUBE

#” New 12 volt full scale low range
#” 1,500 volt upper limit DC range

3 Increased occuracy through 50%
greater scale coverage

»” High impedance 11 megohm input
” Center scale xero adjust

¥ Polarity reversal swifch

” 1% precision resistors

3” 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 smartly styled, compact, sturdy, formed zluminum- cabinet
is finished in an attractive gray crackle exterior. The beautiful two-
color, durable, infra-red, baked enamel panel further adds. to the
over-all professional appearance.

Top quality components used throughout. 1% precision’ resistors
—silver contact range and sclector switches — selenium 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 still add further
to over-all instrument usefulness.

ﬂ(edz'éé(t AC VACUUM TUBE
VOLTMETER KIT

A

MODEL AV-2

$2959

SHIPPING WT.
5 LBS.

The new Heathkit AC VIVM

that makes possible those sensi-

tive AC measurements required

by laboratories, audio enthusi-

asts, and experimenters. Especi-

ally useful for hum investiga-

tion, sensitive null detection,

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 complete voltage coverage of the
instrument and the one knob operation.

The large 200 microampere Simpson meter has clearly
marked and easy to read meter scales. Ten voltage ranges
covering from .01 rms full scale to 300 volts ems full scale,
with frequency response = 1 db from 20 cycles to 50,000
cycles. Instrument input impedance 1 megohm, ten db ranges
from —52 db to +52 db. For stability and good linearity
characteristics the meter bridge circuit features 4 germanium
diodes. Attractive instrument styling, a2 companion piece for
the populac Heathkit VIVM and the new AW-1 Audio
Wattmeter.




NEW Heathkit

MULTIMETER
KIT

CHECK THESE 764&02&1«

1* 20,000 ohms per volt DC sensitivity,
5,000 ohms per volt on AC

Polarity reversal switch
1% precision multiplier resistors

50 microampere 42" Simpson meter

XYY X

Meter ranges for service

convenience
New resistor ring-switch assembly

Total of 35 meter ranges

ASAYAY

New Modern cabinet styling

The most important Heathkit announcement of the year, the
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1.
The universal service measuring instrument, accurate, sensitive,
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. Full 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on  AC —polarity reversal switch, no bothersome
transferring of test leads— 1% precision multiplier resistors
— large 415" recessed non-glare 50 microampre Simpson me-
ter — conveniently slanted control panel — recessed safety type
banana jacks —standard universally available batteries —
rugged practical sized cabinet with plastic carrying handle, and
a total of 35 calibrated meter ranges.
RANGES

Voltage ranges selected entirely for service convenience. For
example 114 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 volts. DC current ranges, 0-150 microamperes—
15 milliamperes—150 milliamperes—500 milliamperes—15
amperes. Resistance measurements from .2 ohms to 20 meg-

| = S
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Feathkit
BATTERY TESTER KIT

The Heathkit Battery Tester measures all
types of dry batteries between 1145 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 test leads be connected
to the battery under test. Only one control
to adjust in addition to a panel
switch for “A” or "B™ battery
types. The Heathkit Battery Test-
er features compact assembly, ac-
and a

OOOGOOOO

=

MODEL BT-1 curate meter movement,
three deck wire-wound control,
s 8 5 o all mounted in a portable rugged
® plastic cabinet. Checks portable
SHIP. WT. radio batteries, hearing aid bat- ©
9 2 LBS. teries, lantern batteries, etc. °
TR o

FEPORT aGINT

ROCKE INHINAIIOMA[ CoRp.

ST
NEw VOIK CI'V (1s)
CABLE ARLAD. M Y.

MODEL

$2659

SHIPPING WT. 6 LBS.

s1459

SHIPPING WT.

MM-1

ohms x 1 x 1,000 x 10,000.
DB coverage from —10 db
to 65 db.

CONSTRUCTION

Entirely new design permits assembly, mounting and wiring
of precision resistors on a ring-switch assembly unit. The major
portion of instrument wiring is completed before 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 x 714"
high. Good cabinet physical stability when operated in vertical
position.

The Heathkit MM-1 represents a terrific insttument 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 ateractive appearance, all com-
bined in one low priced package.

Feathkit
HANDITESTER KIT

The Heathkit Model M-1 Handitester readily
fulfills major requirements for a compact, port-
able volt ohm milliammeter. Despite its com-
pact size, the Handitester is packed with every
desirable feature required in an instrument of
this type. AC or DC voliage ranges full scale,
0-10—30—300—1,000—5,000 volts. Two
ohmmeter ranges, 0-3,000 and 0-300,000. Two
DC current measurement ranges, 0-10 milli-
amperes and 0-100 milliamperes. The instru-
ment uses 2 Simpson 400 microampere meter
movement, which is shunted with resistors to
provide a uniform 1 milliampere load on both
AC and DC ranges. Special type, easily access-
ible, battery mounnng bracket — 19 deposited
carbon type (Frecxsxon resistors — hearing aid
type ohms adjust control. The Handitester is
easily assembled from complete instructions and
pictorial dmgrams Necessary test leads are in-
cluded in the price of this popular kit.

MODEL M-

3 LBS.
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MODEL

New Hearitcr 12 Volt

BATTERY [

” Either 6 or 12 volt operation
¥ Continuously variable voltage output

¥ Constant ammeter and voltmeter
monitoring

BE-4 ¥ Avtomatic overload relay — self-
resetting

»* Two 10,000 mf condensers

$ .
3 I ¥ New 18 disc split type heavy duty

rectifier unit

SHIPPING WT.

18 L

Here is the new Heathkit Battery Eliminator necessary for
modern, up-to-date operation of your service shop. The Heath-
kit Model BE-4 furnishes either 6 volts or 12 volts output
which can be selected at the flick of a panel switch. Use the
BE-4 to service the new 12 volt car radios in addition to the
conventional 6 volt radios.
[ This new Battery Eliminator provides two continuously
variable output ranges, 0-8 volts DC at 10 amperes continuously,
or 15 amperes maximum intermittent; 0-16 volts DC at 5
amperes continuously or 7.5 amperes maximum intermittent,
The output voltage is clean and well filtered as the circuit uses
two 10,000 mf condensers. The continuously variable voltage
output feature is a definite aid in determining the starting point
of vibrators, the voltage operating range of oscillator circuits,
¢ etc. Panel mounted meters constantly monitor voltage and cur-

BS. ¥ Fuse protection

rent output and will quickly indicate the presence of a major
circuit fault in the equipment under test. The power trans-
former primary winding is fuse protected and for additional
safety an automatic relay of the self-resetting 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 full wave rectiher or voltage doubler according to 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 charger. Another new application for the Heathkit
Battery Eliminator is a variable source of DC filament supply
in audio development and research. More than adequate vari-
able voltage and current range for normal applications.

l — -

Featéécz VIBRATOR
TESTER KIT

Your repair time is valuable, and
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
proper starting and the easy to read
meter indicates quality of output on
a large Bad-?-Good scale. The Heath-
kit VT-1 checks both interrupter and
self rectifier types of vibrators. Five different
sockets for checking hundreds of vibrator MODEL VT-1

types.
The Heathkit Vibrator Tester operates $'45°
°

from any battery eliminator capable of de-

livering continuously variable voltage from

4 to 6 volts DC at 4 amperes. The new SHIPPING WT.
Heathkit Model BE-4 Battery Eliminator 6 LBS.
would be an ideal source of supply.

- - B =

BINDING POST

Binding post kit now available so that
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 assemblies. Each assem-
bly includes binding post, flat and shoul-
der fiber washers, solder lug, and nut.
120 pieces in all. Kit 362, $4.00.

@
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. AC-DC radios (not an auto trans-
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NEW eatikidt VARIABLE VOLTAGE

ISOLATION
TRANSFORMER KIT Fii

The new Heathkit Isolation Trans-
former Kit provides line isolation for

former), thereby eliminating shock
hazard, hum problems, alignment dif-
ficulties, etc. The output voltage is
variable from 90 to 130 volts AC
and is constantly monitored by a
panel mounted AC volt meter. Use
it to increase AC supply voltage in
order to induce breakdown of faulty
components in circuits thereby saving
service time. Use it also to simulate vary-
ing line voltage conditions and to de-
termine the line voltage level at which
oscillator circuits cease functioning, par-

MODEL IT-1

ticularly in three-way portable radios.
" Rated ar 100 watts continuous operation $|65°
and up to 200 watts maximum intermit- o

tent operation. A useful radio and TV
p< N i) SHIP. WT. 9 LBS.

=

Featlhkeit

TECHNICAL
APPLICATION BULLETINS

2808

An exclusive Heathkit service. Tech-
nical application bulletins prepared
by recognized instrument authori-
ties outhining various combinations
of instrument applications. Avail-
able now with 40 four-page illus-
trated bulletins and an_ ateractive
flexible loose-leaf binder. Only $2.00.
(No c.0.d. on this item, please.)

A




+# INCREDUCTOR controllable inductor

sweep

+# TV and IF sweep deviation 12-30 me

¥ 4mc- 220 mc continuous frequency
coverage

¥ Oscillator operation entirely on fun-
damentals

¥ Output in excess of 100,000 micro-
volts

¥ Avtomatic amplitude circuit

# Voltage regulation
# Simplified operotion

Proudly announcing an entirely new, advanced model TV and FM
Sweep Generator, the Heathkit Model TS-3. This ncw design pro-
vides features and combinations of functions not found in any
other service type inscrument. Every design consideration has been
given to the requircments of the TV service man to provide a
flexible, variable sweep source with more than adequate RF out-
put and complete frequency coverage throughout the TV and FM

spectrum.

The frequency range of the TS-3 is from 4 mc to 220 m¢ in four
switch selected ranges. All frequency ranges are overlapping for
complete coverage. A particularly important feature of the instru-
ment is that the oscillator operates entirely on fundamentals, there-
by providing complete freedom from spurious oscillation and
parasitics normally encountered in beat frequency type oscillators.
This circuity assures a much higher total RF output level and
simplifies :mcnu:uion problems.

The new TS-3 features an eatircly new principle of sweep oper-
ation. Sweep action is entirely electronic with no moving parts of
electro-mechanical devices so commonly used. The heart of the
sweep system is a newly-developed INCREDUCTOR controllable

inductor. With this system, the value of inductance of each oscil-

NEW Feathbit
SIGNAL GENERATOR KIT

. MODEL $G-8
. $'|9s?

» SHIPPING WEIGHT
8 POUNDS

@ |
L 4 . b} Announcing the new
‘ . Heathkic Model SG-8
.Q service type Signal Generator, in-
— corporating many design features

not usually ROund in an instru-

| ment in this price range. The RF
output is from 160 k¢ to 100 mc in five ranges, all on funda-
mentals, with useful harmonics up to 200 mc. The RF out-

ut lcvcl is in excess of 100,000 microvolts throughout the

! requency fange.
The oscillator circuit consists of a 12AT7 twin triode tubec.

| One half is used as a Colpitts oscillator, and the other half
as a cathode follower output which acts as a butfer between
oscillator and external load. This circuity c!imnpntcs

| the
oscillator frequency shift usually caused by external circuic

' loading.
All coils are factory wound and adjusted, thereby com-
pletely eliminating the need for calibration and the use
f of additional calibrating equipment. The stable low
impedance output fcatures a step and variable atenuator
for complete control of RF level. A 6C4 triode acts as a
{400 cycle sine wave oscillator and a panel switching sys-
tem permits a choice of cither external or internal modu-

lation.

The transformer operated circuit is easy to assemble,
requires no calibration, and meets every service require-
ment for an adjustable level variable frequency signal
source, cither modulated or un-modulated.

1XPORT AGEINT

ROCKE II"IIANOIA[ core.

e
NEW von C"' (18)
CABLE: ALAS. MY,

GENERATOR

KIT

MODEL 15-3

54450
®
SHIPPING WEIGHT
18 POUNDS

lator coil is electrically varied with an AC control current, and
the inductance variation is achieved 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 m¢ on all
TV frequencies, and up to a maximum of 30 mc on TV IF fre.
quencies. The high RF output level throughout the instrument
frequency range Overcomes the most common complaint of the
older type_sweep generators. A new, automatic amplitude control
circuit maintains the outpue level flat 10 = 2 db throughout the
instrument range. For convenience of operation a low impedance
S0 ohm output is used.

Operation of the instrument has been simplified through the
reduction of panel controls and separatc panel terminals provide
for external synchronization if desired. The circuit uses 2 voltage
regulator tube to maintain stable instrument operation. A built-in
variable oscillator marker furcher adds to flexibility of instrument
operation. Provisions are also made for the use of an external
marker, such as your service type signal gencrator, if desired. Use
the Heathkit TS-3 for rapid, accurate TV alignment work, and
let it help you solve those time consuming, irksome problems so

frequendly encountered.

°
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s NEW THeathkit

-]

°

: BAR GENERATOR KIT

°

e

e

° MODEL BG-1

<]

: 51450

@ o

o

4 SHIPPING WEIGHT

g é POUNDS

3 The Heathkit BG-1 Bar Gener-
¢ ator represents another welcome
P addition (o che fast growing
) line of popular Heathkits. The
® station transmitted test pattern is rapidly disappearing, and the bar
g generator is the logical answer to the TV service man’s problem
» in obuaining quick, accurate adjustment information withour waiting
@ for test patterns,
° The Heathkit BG-1 produces a series of horizontal or vertical
g bars on a TV screen. Since these bars are equally spaced, they will
o quickly indicate picture linearity of the receiver under test. Panel
@ switch provides ‘'stand-by position” — “‘horizontal position” -—

The oscillator unit utilizes a 12AT7 twin triode

“vertical position.”

BENTON HARBOR 20,

for the RF oscillator and video carrier frequencies. A ncon relax.
ation oscillator provides low frequency for vertical linearity tests,
The instrument will not only produce bar patterns but will also
provide an indication of horizontal and vertical sync circuit stability,
as well as overall picture size.

Instrumient operation is extremely simple, and merely requires
connection to the TV receiver antenna terminal. The unit is trans-
former operated for safety when used in conjunction with universal

or transformerless type TV circuits.
= -
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KIT

MODEL TC-2

$2950

The new Model TC-2 Heathkit Tube
Checker features many circuit improve-
ments, simplified 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-
i ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and
! 9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon
shore indicator, individual three-position lever switch for each tube element,
| spring return test switch, 14 filament voltage ranges, and line set control to
compensate for supply voltage variations, all represent important design fea-
tures of the TC-2. Results of tube tests are read directly from a large 415"
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 interpretation.
Improvement has been made in the mechanical roll chart 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 multi-

| 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. Completely
detailed information is furnished in the new step-by-step construction manual,
regarding the set-up procedure for testing of new or unlisted tube types. No
delay necessary for release of factory data.

The new Heathkit Tube Checker will prove its value in building service

prestige through usefulness — simplified operation ~— attractive ptofessiOna} p—— }:: 'l;‘ﬁssi::(k:r:om“ gtu(icklzynﬁheé:::
appearance. Don’t overlook the fact that the kit price represents a savings ol o. P be qualicy. Con-
$40.00 to $50.00 over the price of a comparable commercially buile instru- Ship. Wt. $4s.o Siors af ssmwrd 10 ﬁ.“n’ TV tube
ment. At this low price, no service man need be without the advantages 11tb. socket, four feet of cabia, g““l
offered by the Heathkit Tube Checker. socket connector, and data sheet. !
>4 |
Featttce POWER SUPPLY KIT - CACCRAN TRy KNS |
= o SERVICE SHOP '
B L ] The Heathkit Laboratory Power Supply
3.4 " features continuously variable, regulated e B O O K l- E T S !
voltage output with good stuability under o E‘«;: e “Planning Your Service Business’ by John !
f I

wide load wvariations. A 414" Simpson

CHECK THESE ]

NEW Pealures ,
¥ Simplified harness wiring ‘ i

¥ 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

1 Simplified test set-up procedure 1"
¥ Line adjust control

¥ 4%" three-color meter

HEATHKIT
PORTABLE

TUBE CHECKER
KIT /

MODEL TC-2pP

34
SHIP. WT. 14 LBS.

The portable model is sup- |
plied” with a strikingly at- I
tractive two-tone cabinet finished in rich maroon, proxy-
lin impregnated, fabric covering with 2 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 Checkers.
Shipping weight 7 lbs. Cabinet only, 91-8, $7.50.

“Feathkil TV PICTURE TUBE

TEST ADAPTER

The Heathkit TV Picture Tube =
Test_Adapter used with the Heath- 3

. Frye, and “Establishing the Industrial | .

. © Electronics Laboratory™ by Louis B. Garner,
plastic enclosed panel mounted meter pro- e i)cr are booklets availabl:e [ }:ll'el:th'

. . . 3 1t customers at no charge. ese o
vides accurate meter output information . booklets, written by nationally recog- |
of voltage or current. All panel terminals e nized authorities, outline the various

| R X © requirements and considerations for
MODEL PS-2 completely isolated from the cabinet. Sep- establishing your own scrvic(ti bus:i
ness or for sewing up an industria
50 arate 6.3 VOlt'AC supply at 4 amperes for * electronics laboratory. Full ateention
: s filament requirements. Ripple component is given to various details thac are
| ° 3 ! - frequently overlooked when projects
SHIPPING WT exceptionally low, stand-by switch pro- b4 of this nature are u:daaktn. Just
* i imi 4 4 write in to the Heat mpany re-
17 LBS. vided to el.nmu':ate warm-up time of the é Sosdng seur (e Copy, ©F Aol B

\ Bve tube circuit. ° memo (o your next order.
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CHECK THESE 764&0!84

¥ Visuval and avral signal tracing
¥ Two channel input

¥ High RF sensitivity

¥ Unique noise locater circuit

¥ Calibrated wattmeter

+” RF, avdio probes and test leads included

An entirely new type of signal tracer incorporating 2 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 difficulty.

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 permits 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 feawure is a noise localizer circuit in con-
junction with the audio probe. With this system, a DC potential
1s applied to a suspected circuit component and the action of the

7

KIT

Heathket °
®
DECADE RESISTANCE KIT :
o
MODEL DR-1 The Decade Resistance Kit provides @
individual switch selection of re- ©
51950 sistance values using twenty 19, ©
e resistors providing a choice of 1 @
SHIP. w1, '© 99,999 ohms in 1 ohm steps.
. * Ceramic wafer switches, silver-
4 185, plated contacts, smooth, positive de-
tent action, baked enamel panel, and handsome,
polished birch cabiner. e
3
{ . 2
Feathket »
| ®
'DECADE CONDENSER KIT :
Q®
The Heathkit Decade Condenser Kit MODEL DC-1 Q
seaturcs sil;"er mica, precision ;:on~ :
ensers with a rated accuracy of =
19%. Capacity values are arranged in $I65° o
three decades from 100 mmf 0 .111 & ®
mf in steps of 100 mmf. Ceramic SHIP WT °
wafer switches with silver-plated con- 4 1BS. ]
| tacts and smooth detent action. Use- o
! ful in laboratory work, for circuit development. o
o

Weatbkit RESISTANCE
SUBSTITUTION BOX KIT

The Heathkit Resistance Sub-

MODEL RS-V gjcution Box provides indi-

vidual switch selection of any

5550 onc of 36 RTMA 1 watt
e

109% standard value resistors,

ranging from 15 ohms to
SHIP. WI. 10 meghoms. Many applica-
2 LBs. tions in circuit development
work, and also in radio and
TV service work. Ideal for experi-
mentally determining resistance values
and for quickly altering circuit oper-
ating characteristics. Entire unit
housed in attractive Bakelite cabinet,
featuring the new universal type
Heathkit binding posts to simplify-
circuit connections.

%%000000,,

FXPORT AGENT -
$ROCKE INTERNATIONAL CORP. I8
13§, 4O ST. P
NEW YORK CITY (18)
CANE ARLAD. N Y,

... BENTON HARBOR 20,

MODEL T-3

¥ Substitution test speaker $ 2 , so
ope .
l ¥ Utility amplifier

SHIPPING WEIGHT
1O POUNDS

voltage in the component can be seen =

as well as heard. Invaluable for ferreting out noisy or intermittent
condensers, noisy resistors, controls, coils, IF and power transform-
ers, etc. A built-in calibrated wattmeter circuit 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 purposes.
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 equipment, 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
crystals, 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 money. The kit is supplied complete with all
tubes, circuit components, demodulator probe, audio probe, and
additional test leads.

Heathket
CONDENSER CHECKER KIT

MODEL C-3

e 9
- fiT SHIPPING WT.
- ' 8 POUNDS
G & 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 calculation. Capacity meas-

urements in four ranges from .00001 mf to 1,000 mf. Checks paper,

mica, ceramic, and electrolytic condensers. A power factor control is

available for accurate indication of electrolytic condenser measurements.

A leakage test switch with switch selection of five polarizing voltages,

25 volts to 450 volts 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 measurements 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 electron 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 characteristics.

MICHIGAN

3




Heatikit AMATEUR

TRANSMITTER
KIT

MODEL

Here is the latest Heathkit addition to the ham radio field, the
AT-1 Transmiuer 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 shielding, etc. VFO or crystal excitation — up to 35 watts
input. Built-in power supply provides 425 volts at 100 ma.
This kit features pre-wound coils, single knob band switching, 52
ohm coaxial output, plug in chassis provisions for VFO or modu-
lator and rugged clean construction. Frequency range 80, 40, 20,

NEW Weatéétt
ANTENNA COUPLER KIT

New Heathkit Antenna Coupler, specie
ally designed for the Heathkit AT-1
Transmitter. The Antenna Coupler can
be used with any 52 ohm coaxial in-
put—up to 75 wats power. Low
pass filter with cut-off frequency of

7| o
approximately 36 mc — L section ? ¢
tuning network — neon tuning indi- ©
cator — rugged, compact construction =——

MODEL AC-1

5145

Heathkit
COMMUNICATIONS RECEIVER KIT

MODEL AR-2
$2 5 B O sHip.wr
® 12 LBS.
Here is the new receiver kit you have
repeatedly asked for, the Heathkit
Communications Receiver. The per-
fect companion piece for the AT-1
Transmitcer kit. Many outstandingly desirable

features have been incorporated in the design

of the AR-2; such as, electrical bandspread
for logging and tuning convenience — high gain miniature tubes — IF

transformers for high sensitivity and good signal to noise ratio —
separate RF gain control with optional automatic volume control or
manual volume control, in addition to the conventional audio gain
control. Noise limiter — stand-by switch — stable BFO oscillator circuit
— headphone jack — transformer operation, etc., all contribute 10 2a
high performance standard.

Frequency coverage is continuous from 535 kc to 35 mc in four
ranges. For added convenience, various ham bands have been separately
identified in respect to their relative placement on the slide rule tuning
scale. A chassis mounted, 515" PM speaker is inctuded with this kit.
Tube line up 12BEG mixer oscillator, 12BAG IF amplifier, 12AVG6 de-
tector AVC audio, 12BAG BFO oscillator, 12A6 beam power output,

SY3GT rectifier.  RECEIVER CABINET
Proxylin impregnated, fabric covered, plywood cabinet with aluminum

panel designed expressly for the AR-2 Receiver. Part 91-10, shipping
weight 5 Ibs., $4.50.

transmiteer type variable condenser, and
high Q coil are all outstanding features.
The AC-1 has both inductance and capa-
city tuning for maximum operating versa-
ulity. Dimensions 81" wide x 43"
high x 473" deep.

SHIP. WT.
J LBS.

£2PORT AGENT

o RoCKE INTERNATIONAL Core.
n 401

E. 40 ST,
NEW YORK CITY (18]
CABLE ARCAD N T

ANTENNA IMPEDANCE METER

Use the Heathkit Antenna Impedance Meter
measuring antenna impedance for line matching pur-
poses — adjustment of beam antennas — phone mon-
1tor

resonance,
SWR, determine receiver input impedance, and pro-
vide a rough indication of
germanium diode, 100 micro-
ampere Simpson meter.

calibrated from 0-500 ohms.
Shielded aluminum cabinert.
long x 212" wide x 314" decp.

QCOOCOOO‘

The HEATH COMPARNY

... BENTON HARBOR 20,

AT-1

s2959

SHIPPING WEIGHT
16 POUNDS

CHECK THESE

NEW Peaturnes

1 Single knob band switching
” Pre-wound coils

1” Metered operation

¥ 52 ohm coaxial output

¥ Crystal or VFO excitation
4” Built-in power supply

¥ Rugged, clean construction

15, 11, and 10 meters. Tube line-up GAGT oscillator-multiplier,
6LG amplifier-doubler, 5U4G rectifier. Physical dimensions 814"
high x 1318"” wide x 77 deep.

This amazingly low kit price includes all circuit components,
tubes, cabinet, punched chassis, and detailed construction manual.
The ideal kit for the novice just breaking into ham radio. It can

be used later on as a stand-by rig or an all band exciter for higher
powered transmitter.

/&

Featlhkit

for

etc. It will determine antenna resistance at
match transmission line for minimum

WR. Precision resistors,

$1450

SHIP. WT. 3 LBS.

Dial

MODEL AM-1

IMPROVED Heatikit

GRID DIP
METER KIT

sl 95. 418s.

MODEL GD-1B
The invaluable instrument
for service men, hams, and
experimenters, Useful in TV
service work for alignment
of traps, filters, 1F stages,
peaking compensation networks, etc.
Locates spurious oscillation, provides
a relative indication of power in
transmitter stages, use it for neutralization, locating para-
sitics, correcting TVI, measuring C, L, and Q of compo-
nents, and determining RF circuit resonant frequencies.
With oscillator energized, useful for finding resonant fre-
quency of tuned circuits. With the oscillator not energized,
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 three prong coil mount-
ing, GAF4 high f‘:equency triode.

Two additional plug-in coils are
available and provide continuous
extension of low frequency cover-
age down to 355 kc. Dial correla-
tion curves included. Shipping
weight 1 1b., kit 341, $3.00.

MICHIGAN
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f CHECK THESE 766%'60264

# First popular priced Q Meter
Reads Q directly on calibrated scale

Heathhbit
'Q" METER}

144

# Oscillator supplies RF frequencies of
150 ke to 18 me

14

I Calibrate capacitor with range of
40 mmf to 450 mmf with vernier of
-+ 3 mmf

Measures Q of condensers, RF resis-
: | tance, and distributed capacity of
| coils

MODEL QM-

54450

SHIPPING WT. 14 POUNDS

X

Many applications in design and de-
ped velopment work

X

+# Useful in TV service work for check-
ing deflection yokes, coils, chokes, etc.

Another outstanding example of successful Heathkitr engincer-
ing effort in producing a Q Meter Kit within the price range
of TV service men, schools, laboratories, and experimenters.
This Q Meter meets RF design requirements for rapid, accurate
measurement of capacity, inductance, and Q at the operating
frequency and all indications of value can be read directly on
the meter calibrated scales. Oscillator section supplies RF fre-

quencies of 150 ke to 18 me. ‘Calibrate capacitor with range
of 40 mmf to 450 mmf, with vernier of + 3 mmf.

Particularly useful in TV service work for checking peaking
coils, wave traps, chokes, deflection coils, width and linearity
coils, etc. At this low kit price research laboratory facilitics
arc within the range of service shops, schools, and experi-
menters. ‘

Fearhéit INTERMODULATION ANALYZER KIT

The Heathkic IM-1 is an extremely versadile instrument specifically designed

for measuring the dt,grcc of inter-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 loud-speakers. High and low

test frequency source, intermodulation unit, power supply, and AC vacuum

tube volt meter all in one complete instrument. Per cent intermodulation is o]
directly read on the calibrated scales, 30%, 10%, and 3% full scale. Both 4:1
and 1:1 ratios of low to high frcquency casily sct up. With this instrument the
performance level of present equipment, or newly developed equipment can
be casily and accurately checked. At this low price, you can now enjoy the
bencfits of intermodulation analysis for accurate audio interpretation.

. = | |

Hearikce AUDIO OSCILLATOR KIT

Sinc or square wave coverage from 20 to
{f'f‘m
;Lg_._!__{_ 1

20.000 cycles in three ranges at a control-
MODEL AO-1

x lable output level up to 10 voles. Low dis-
s 2 4 ° |

tortion, 19 precision resistors in multi-
SHIP. WT. 11 LBS.

plier circuits, high level output across ¢n-
tire frequency range, etc., readily qualify

Heathkit : -
SQUARE WAVE GENERATOR KIT |

this instrument for audio experimentation

and development work. Special circuit de-
The Heathkit Square Wave Generator pro-
vides an excellent square wave frequency

sign consideration features thermistor op-
cration for good control of linearity.
source with completely variable coverage from
10 cycles to 100 ke. This genecrator features
low output impedance of 600 ohms and the

39

17 POUNDS

Heatikie AUDIO GENERATOR KIT

A Heathkit Audio Generator with frequen: MODEL AG-8
¢y coverage from 20 cycles to 1 mc. Re- -
sponse flac = 1 db from 20 cycles to 400 B -

ke, down 3 db at 600 ke, and down only ‘\

8 db at 1 mc. Calibrated, continuously vari-

able, and step attenuator output controls

rovxdt comcmcm reference outpur level.
SHIP. wr. ” LBS.

istortion is less than .4¢% from 100 cps
through the audible range. The ideal con-
trollable extended  frequency sine wave
source for audio circuit investigation and
development.

[ .

* ?/eatééct
AUDIO FREQUENCY METER KIT

The Heathkit Audio Frequency
Meter provides a simple and con-
venient means of checking un-
known audio frequencies from 10
cycles to 100 ke at any voltage
level between 3 and 300 volts rms
with any non-critical wave shape.

[ | £ Instrument operation is entirely © output voltage is continuously var!'nl')lc be-
MODEL AF-) cflci;ronic‘ l’{Just seft the range swl;vitc'h, p MODEL 5Q-1 ;\chccsr;a?ya:i\;]‘;i(c) ;(f)lt;;)::;c&ff;y ﬂpcr\on‘ll)lj::;g ![{l:
s 3 4 50 s::rem:cnmuna::])w;ncrleqt:incgfr;::z;c;c :ﬂ- : 50 invaluable instrument for those specialized
| ° rectly on,the calibrated scale of the Simp- © s 2 9 tirc'ui( investigations requiring a good, stable,

_ _%\smp. WT. 12 LBS. son 415" meter. % SHip. wT. 12 s, 'riable squarc wave source.

e
NEW VOlK (I'V ite)
alif avias Wy
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WILLIAMSON TYPE

AMPLIFIER

PRICES OF COMBINATIONS

W -2 Amplifier Kit including

main amplifier, power supply, s 50
and WA - P1 Preamplifier Kit.
Shipping Weight 37 Ibs. Ship-

ped Express only.
MODEL W-2

Particularly designed for

; Sheet metal work finished
in attractive gray ham-

! | ’ . mertone for smart aop-
1 peorance. All control
shafts of the adjust-

able length break-off

0
ped Express or Parcel Post.

operation, providing either the conventional triode output circuit or the
new extended power circuity in which the screen supply voltage is ob-
g:uns:] flro?bse arate transformer primary taps, Frequency response with-
n =

from 10 cydes 10 100 kc. Tube complement — GSN7

cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881
. . ] push pull power amplifiers, one 5V4G cathode type rectifier.

When selecting an amplifier for the heart of your high fidelity audio Marching preamplifier available providing three switch selected inputs,

system, investigate the outstanding advantages offered by the Heathkit correct_compensation, and individual bass and treble tone conurols, Uses

Williamson Type Amplifier. Meets every high fidelity audio requirement 12AY7 (or 12AX7) preamplifier — 12AU7 tone control amplifier.

and makes listening to recorded music a thrilling new experience.

This outstanding amplifier is offered with optional output transformer

fi
. Particularly designed for the novice kit builder and requires no special-
ized knowledge or equipment for successful assembly and operation.

NEW THealbkil 20 WATT

High Fidelity AMPLIFIER KIT

. A new 20 wate high fidelity amplifier, de-
] MODEL A-9A signed especially for custom audio instal- o
. ¢ lations demanding clean reproduction,ade- o
] u quate power, and flexibility to meet indi- o
vidual requirements. Separate treble and o
bass tonc controls provide up to 15 db

= |

Healhhct EconomMY 6 WATT

e00e 00

The new Heathkit Model A-7B Amplifier:
offers many unusually fine features not_nor-
m:lLy expected in this low price range. Either

4 of ¢ ; rwlo ireuguft cin.;:xits may be individually
switch select or ono or tuner operation.
boost or cut. Four switch selected inputs, @ Separate bass and f)reble tone conml;ls. Out-
each with the necessary compensation for @ MODEL A-7B puc_impedances of 4, 8, and 15 ohms. Push
the service desired. Output transformer @ F pull beam power output stage for balanced
AT e oS nd o L gis v Bl s gy
50 l}.)t';iam[’l‘ﬁ?" to.‘i‘.e c%mrpl, and pbaje : ° watts power output. 12J5 amplifier, 12SL7
535 putter circults utilize J pin twin triode second amplifier and phase splitter, two 12A6 |
° miniacure tubes for low hum and noise ¢ SHIP. WT. 10 LBS.  peam power output, one 5YS GT rectifier.
SHIP. WT. 18 LBS level. Two GLG push pull power output 1 A-7C incorporates preamplificr stage with special compensated nerwork |
. ‘ * tubes provide full 20 waws power. Fre- . to provide necessary gain for operation with variable relucrance or low |
quency response =+ 1 db, 20-20,000 cycles. Total harmonic distor- o ‘output level phono cartridge. Circuit is properly compensated for micro- |
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- phone operation. $17.50.
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voliage ® -
amplifier and phase splitter, two 6LG push pull pentode power out- °
put(.i SU4G rectifier. Truly outstanding amplifier performance cou- =
pled with low cost.

Heathkit
FM TUNER KIT,

The Heathkit FM-2 Tuner
was specifically designed for
simplified kit construction.
Can be operated through

BROADCAST

vano ' RECEIVER KIT

Another new Heathkit for the student,
beginner, or hobbyist. If you have ever
had the urge to build your own radio
receiver, this kit warrants your attention,

New eathkit .

the "‘phono’ portion of ~ Mg
your radio or with a sepa- !

New high gain miniature tubes and rate amplifier. The kit fea- M EM-2
IF transformers provide excellent sensi- tures a pre-assembled and adjusted ODEL FM-
tivity and good signal to noise ratio. A tunin
built-in ferrite core rod type antenna has

unit, three double tuned.lF

transformers, and a discriminator 522 5

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.

been provided. A chassis mounted 515"
PM speaker provides excellent tone and
volume. Convenient phono input. Can
be operated either as a receiver or tuner.  MODEL BR-2
Simplified construction manual outlines

SHIP. WT. 9 1BS. |
. WT.
circuit theory. Ideal for students. Tube $l75° S};IlPlB\'Qs/
linc-up: 12BEG mixer oscillator, 12BAG [ .
IF amplifier, 12AV6 detector-AVC-first

audio, 12A6 beam power output, SY3GT rectifier.
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o Write for free catalog containing latest price . information,
e schematics, specifications, and descriptions of all Heathkits,

CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship-
ping weight 5 lbs. Part number 91-9, $4.50.

AXPORT AGINT
E ROCKE INTERNATIONAL CORP.
D E
[ ‘

L
NEW YORK CITY (18)
CARLE, ARLAL-N Y. s

MICHIGAN

W.-2M Amplifier Kit includes $ 7
custom installations, fea- main amplifier and power
turing ;eparat: cable supply. Shipping Weight 29 @
connected units for sim- i
plicity of installation.$ i, S hipped Exprovicaly.
[ ]

WA - P1 Preamplifier Kit only. $ 75
Shipping Weighr 6 Ibs. Ship-

AMPLIFIER KIT |

)
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HEATHKIT EW

RECORD
PLAYER KIT

CHECK THESE
NEW ‘Features

X

Plays all record sizes, all speeds

X

Newly developed ceramic cartridge

AN

Avtomatic shut-off for both changer and
amplifier

MODEL RP-1

Acoustically correct cabinet enclosure
Modern attractive styling

Two 6" PM matched speakers

A W WA

Compensated volume control

3 Easy to assemble

An entirely new introduction to quality record reproduction, a simple
to operate, compact, table top model with none of the specialized
custom installation problems usually associated with high fidelity
systems. Two matched, synchronized speakers mounted in an acousti-
cally correct enclosure reproduce all of the music on the record.
Musical reproduction with the unique sensation of being surroundel
by a halo of glorious sound. This spectacular characteristic is possible
only because of the diffused non-directional properties of the matched
dual speakers. The Heathkit Dual makes listening to fine recorded
music a thrilling new experience through naturally clear, life-like
reproduction of sound at all levels throughout the tonal system. The
performance level is vastly superior to that of the ordinary phonograph
.or console selling for many, many times the price of the Dual.
Record Changer plays all sizes —all speeds-automatic shut-off for
changer and amplifier after the last record is played. A wide tonal

5959

SHIPPING wWT. 30 LBS.

range ceramic cartridge features an ingenious turn-under twin sap-
phire stylus for LP or 78 rccords without turning the cartridge.

Simplificd, easy to assemble, four tube amplifier features compen-
sated volume control and separate tone control. Proxylin impreg-
nated fabric covered cabinet supplied completely assembled. You
build only the amplifier from step-by-step construction. No special
ized tools or knowledge required, as full recognition has been given
to the fact that many purchasers of this kit enjoy good musical re-
production on a purely non-technical basis, and the construction
manual has been simplified to.the point where even the complete
novice can successfully construct the Heathkit Dual. The price of the
Heathkit Dual includes cabinet, — Record Changer, two 6” PM
speakers, tubes, and all circuit components required for amplifier
construction.
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EASIEST USING, EASIEST READING
VACUUM TUBE VOLT-OHM METER

Model 709

New TELE-VOLTER by Jackson

SERVICING—TEST INSTRUMENTS

NON-DESTRUCTIVE METHOD
OF PRESERVING ARTICLES

RADIO-ELECTRONICS and other maga-
zines for technicians are goldmines of
useful servicing information, often con-
taining hints that can’t be found in the
most complete files of Sams’ or Rider’s
manuals (even if every technician were
fortunate enough to have complete sets
of these manuals). The information
contained in these magazines can be
much more useful, however, if you can
locate it quickly when vou need it.
Haven't you often run across a servic-
ing or experimental problem that you
remember was discussed in a back issue
of a publication; but vrather than
search through several years’ issues,
vou went ahead and solved it the hard
way, perhaps wasting several hours?

I use a card-index system similar
to that found in meost libraries. An
ordinary 3 x 5-inch kitchen-recipe tile
box with alphabetical dividers and
standard ruled tile cards is ideal for
this purpose. A basic unit of this type
can he obtained complete for as little as
fifty cents at many ‘‘five-and-dime”
stores, and additional units can be pur-
chased as required.

I have indexed all articles that I may
want to refer to in my collection of
back issues, and I bring my file up to




SEPTEMBER

15 reasons why VEEDX B

MODEL BT-U
aristacrot of Bow-Tie
antennas. Superior in
both construction and
performance. Can be
stacked for extra gain.
Comporel

i
b

MODEL LJ-U

— The

MODEL CA-U

Fomous Co-
linear that has
highest gain of
all bread band
fringe orea UMF
antennas. Also
available in Dual
Je. models for
specific area re-
quirements.

MODEL COR-U
— The Corner Re-
flector has 40%
higher gain than
a single Bow-Tie.
Finest .construc-
tion with rugged
Fiberglos boom

and solid alumi-
num elements.
Minimizes prob-
ing.

areas. Compact,

eosy-to-install.

MODEL LLJ-U —The most pow-
erful of all single channel UHF
antennos. Has rugged Fiberglas
baom and solid aluminum ele-
ments.

MODEL UQT - Fomous Ultro
Q-Tee all-chonnel (2-83) UHF-
VHF antenna. Has printed, cie-

cvit filters — ideol for primary
areas.

3 NEW IMPROVED moptLs of THE FAMOUS

VEE-D-X MIGHTY

Finest Mest tficiont Cress-over
Notwerk Fiters tver

S

MM-25 (green case) —
e the use of @

Permits

transmission
rate high and

MATCH

portected

NEW MM-40 —(Yel-
low case) (For com-
bining separate U
% and VHF antennas to
" asingle transmission
line.) New, more z;
* ficient patentec
prin'od circuit.
Amazingly fow in-
sertion  loss. New
2 type yerminals. New
moisture® .resistant

case.

MM-40A
':Eﬁ\o ideol single
line termination filter
for use at set or €0
verter hoving sepo-
Qerm'm:}s Paoﬁ'

d VHF. Pat-
o printed ©"-

g

single
line between seRa.
low

ontennas.
en'fd'
ingly ]
type jerminals. Ne
resistont cose-

= The
UHF Long John. Single-
channel, B-element yagi
for primary and fringe
effi-
cient, pre-assembled,

NEW
VEE-D-X

UNIVERSAL L
VHF

For UHF —

16

Takes all popul
flat tubular oV

MODEL ULA is the
lightning arrester

finest, mos! eff
ever periec'ed. Com-

letely eliminates the need for separate

lightning arresters

itk

fn ?(&WYW’“

"
yasenssy

an®

*lic. A.AAK. Pots. 2,422,458; 2,282,292;

,?,6”,066; others pending.

1953

for each type ©
transmission line. This one
arrester takes ‘em all. Com-
pact, clean-cut, inexpensive
and employs new'rly 'devel-
oped printed circuits. it
literally obsoletes all other
lightning arresters.

FREE

Write for your copy
of this camplete new
36 poge pocket guide
to the world’s finest
@ntenno systems.

the one
and only
all-channel

yes

Ac

Model SP

HIGH GAIN
FRONT-TO-IACK
DIRECTIVITY

ink of it — all the desir-
?liale features of a ya@' —
yet with all-channel pler-
formance in a single,
easy - 10~ install umenntx:.
Technically, the VEE-D- -'
tra Specio is o 9-elemen

i s

hi-low yagi (5-elemen
iah channel — 4 on
T:wh‘g"f" matched. The

i has-

hi-low sections are P
with a new
ed together MM-2|5|.
i for all-
he ideal antennd all-
Ihonnel powev—fov' direc
yivity—ond for ehmma'm'g
interference from unwu: -’
ed stations. A honey tol

IS YOUR

EST CHOICE

MODEL JC — For the most
powerful single channel per-
formance. A popular 5-element
yagi. Easy-to-install.

e

MODEL DC — The famaus VEE-
D-X low cost S-element yagi
with original VEE-D-X Delta
Maitch construction.

e

MODEL DX — The fomous
economy super power yagi.
Has 30% higher gain on
high channels than any
other 10-element yagi.
Deita Match and boom
braced.

use withV

EE-D-X Rotator.

ANTENNA
ROTATOR

caimed the finest in de-

sign, canstruction and per-

formance.

Clean-cut, insline

styling. Fast and easy to in

stall. Beautifully

styled Con-

trol Cansole operates with

convenient

downward pres-

sure. Choice of two colors.

Lo PoinZ

ROCKVILLE, CONNECTICUT

copies of your new complete antenna booklet.

NEW BROAD BAND
YAGIS — Finest of all.
Available in both 10-
element ’X*’ series and
5.6 element “V*’ series,
each in 3 cuttings, cover
entire VHF channel
range.

.

MODEL QT — The
brilliant Q-Tee all-
channel YHF antenna
with patented®
printed circuit chan-
nel seporators. New
fmproved construc-
tion ond perform-
ance. Can be stack-
ed for additional
gain,

ELECTRONICS INC.
RE9

ZONE STATE
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New Volt-Ohm-Microammeter

HE new Simpson model 269 volt-

ohm-microammeter is an ultra-

sensitive instrument. Its sensi-

tivity of 100,000-ohms-per-volt is
greater than that of a vacuuin-tube
voltmeter on all the higher scales. For
this and other reasons it has a number
of advantages over the v.t.v.m., usually
considered the basic test instrument for
radio, TV, and industrial electronic
servicing and maintenance. The 269 is
built around a I10-microampere move-
ment of radically new design, which
n.akes the meter as rugged in portable
use as former instruments with a much
higher current drain.

The electronic technician is more or
less familiar with the standard D’Ar-
sonval meter movement. It consists of a
horseshoe magnet filling the greater
part of the meter case, and a coil of
wire which turns in the field between

Front view of the
Simpson 269 volt-
ohm-microam-
meter.

1—Photo of the

Fig.
meter movement used
in the 269 multimeter.

the poles of the magnet. The wire is
wound on a very light frame and
pivoted on jewel bearings, and shaped
soft iron pole pieces are added to the
magnet for even distribution of mag-
netic flux. Another piece of soft iron,
circular in shape, is mounted inside
the coil to decrease the magnetic air
gap. The coil is so positioned that when
current flows through it, it turns on
its bearings, bringing the pointer or
indicator around with it. Spiral springs
resist the tendency of the coil to turn.
These springs return the indicator to
zero when no current flows through
the meter, and varying their tension
varies the meter range within limits,
thus making it possible to calibrate it.

In the new movement, Fig. 1, the coil"

is the same as hefore, but the magnet
is now the round center slug. Outside
the coil is a round soft-iron ring, which

electronic

A new 33-range multimet-
er challenges the v.t.v.m.
for top honors in TV and
maintenance.

acts to decrease the magnetic gap as
before, and also confines the field of
the magnet and protects the coil from
stray magnetic fields.

Advantages of the 269

1. No external power is required.
Therefore it may be used to service
industrial apparatus in plants which
use d.c. or a.c. Being free from the
need for a power line, the problem of
finding an outlet close to the equipment
to be serviced also disappears.

2. The meter is always ready to use.
There is no warmup or stabilization
period.

3. The accuracy of the meter is often
greater than that of a v.t.v.m. covering
the same range. The accuracy of an
electronic meter may vary because of
weak or bad tubes, low line voltage,
or troubles in the electronic circuit.

RADIO-ELECTRONICS
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by an extensive consumer
0“’ campaign in TELEVISION and

NEWSPAPER...in KEY ROTOR
MARKET AREASF

The TR-12 is o special combination
value consisting of com-
plete rotor including
thrust bearing ... hand-
some modern design
plastic cabinet with
meter control dial —

. The TR-2 is the HEAVY DUTY rotor es.
¥ pecially suited for special TV

antenna installations. Com.
plete rotor with "Compass
Control” cabinet having
illuminated “perfect pattern®

9 The TR-11 is the same unit without dial.

the thrust bearing.

A
Q§§ THE RADIART cORPORATION
CLEVELAND 13, OHIO

CORNELL-DUBILIER ELEC. CORP.

SOUTH PLAINFIELD, NEW JERSEY
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All-Purpose Crystal

MICROPHONE

MODEL 777
List Price $18.93
MODEL 7773
(with switch)
List Price $20.95

(Price includes
cradie

for mounting
on stond)

Its Versatility and
"Hand-a-Bility' maoke it
an ideal low-cost
all-purpose microphone

LIGHT! The new “777” Slim-X Micro-
phones are rugged little mlcrophonea
weighing only 6 ounces! They are
deslgned for good-quality voice and
music reproduction. Their versatility
and “hand-a-bility” make them ideal for
use by lecturers, announcers, instructors,
and Hams; for audience paruclpauon
shows; carnivals; panel and quiz shows;
and use with home-recorders. When
mounted on either cradle or swivel, the
“777” can be removed in a flash (no
tools necessary)—simply by lifting it out
of the holder. This makes it an ideal
“walk-around” hand-held microphone.

TECHNICAL INFORMATION: Smooth
frequency response—60 to 10,000 c.p.s.;
special-sealed crysta! element—for long
operating life; high impedance; 7’
single-conductor cable, disconnect type.
Dimensions: (Mlcrophone only) Length

4%”; Diameter 1”. Finish: Rich satin
chrome overall.

NOTE: Lavalier cord for suspension of Micro-
phone around neck is available. (optional).

ACCESSORIES FOR 777"
MODEL $38 STAND ic a heavy die-cast bue.

Includes metal screw hine stud for ¢
microphone adaptor to stand hase.

List Price: $3.00
MODEL A25 SWIVEL ADAPTOR fcatures a

long-life, high-quality swivel connector. Is lined
with a long-llfe nylon sleeve—for noise-free and
scratch-free insertion and removal of microphone.

List Price: $5.00

With

Lavalier

On Floot
Stand

On $38 Desk Stand
{With A28 Swivel)

]

SHURE BROTHERS, Inc.

MICROPHONES and ACOUSTIC DEVICES
225 W. Huron St., Chicago 10, 1Il., Cable: SHUREMICRO

SERVICING—TEST INSTRUMENTS

Since the nonelectronic meter is free
from these weaknesses, its inherent ac-
curacy is higher.

4. Simple operation. There are two
controls, one for range and function
selection and one for bringing the in-
dicator to zero on resistance measure-
ments. Reduction in the number of con-
trols reduces the chance of error in
making measurements.

5. The meter’s extreme sensitivity
makes it possible to measure the direct

output of thermocouples, photocells, and
other types of low-output transducers
and reproducers without using prcam-
plifiers.

6. The input resistance, higher than
that of a typical v.t.v.m. (usually about
11 megohms) when the 269 is used on
its 160-volt or higher range, loads cir-
cuits very lightly. Even on the 40-volt
d.c. range where the input resistance
is 4 megohms, a.g.c. and a.v.c. voltages
cen be read with accuracy approaching

Key to Switch Positions

Position Function
Number

Open

800 volts a.c.
160 volts a.c.
40 volts a.c.
8 volts a.c.
3  volts a.c.
1.6 amp

160 ma

16 ma and 16 amp
10 1.6 ma

11 160 na

12 16 na

Lo0=IC Uk CO N =

Position Function
Number
13 R x1
14 R x 10
15 R x 100
16 R x 1,000
17 R x 10,000
18 R x 100,000
19 1.6 volts d.c.
20 8 volts d.c.
21 40 wvolts d.c.
22 160 volts d.c.
23 400 volts d.c.
24 1,600 and 4.000
volts d.c.

250K OHMS ADJ

T2i0mc | b
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Fig. 2—Schematic of the model 269
multimeter. D.c. voltages are measured
with a sensitivity of 100,000-ohms-per-
volt.
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uE BELIEVE Norman Foster’s recent advertisement in the Chicago
“TV Guide” is of interest to the entire television and radio industry. Consequently, with Mr,
Foster's permission, we are reprinting it here as a public service for every television and radio

service technician in America.

‘:
-
-

NORMAN FOSTER

UNFORTUNATELY

bt

(HARRY KALKER, President)

SPRAGUE PRODUCTS COMPANY

{Distributors’ Division of the Sprogue Electric Company)
North Adams, Massochusetis

Becawse of the Greed of a Few,

THE ENTIRE TV SERVICE INDUSTRY MUST SUFFER

HERE IS WHAT | HAVE DONE TO GUARANTEE YOU HONEST TV SERVICE

1. The name, Foster Television is not taken from a street, a deck
of cards, or a country, and it is not an adjective. It comes from
the name of its sole owner, Norman Foster. I have spent 22 years
in the Radio, Electronics and Television service business, and in
these years I have worked for just about every type of Operator,
good, bad and indifferent. When the time came that I comhd open
my own business, I decided that because of the reputation that
the Radio and Television repair business has always had, a com-
pany operating so honestly t&mt they could invite their customers
into the shop to watch their work being done could be a success.
The volume of business we did last year proves I was right.

2. The reason that a service man would attempt to sell you
something you do not need is because he had something to gain
personally. Many Television service operators hire men, driving
their own cars, on a percentage basis. This is advantageous be-
cause the service company can be in business with practically no
investment. Under these conditions if this man needs money,
it's only human nature that he is going to want to do the thing
to your television set that will make him the most money—
whether it be 5 tubes or haul it to the shop.

3. Every man that I have, works by the hour and punches a time
clock. He drives a company owned new truck bearing my name
and his equipment and uniforms are furnished to him without
charge. He has orders to repair your set in your home whenever
possible. He receives the same amount of money whether he re-
pairs 1 set or 10, and whether he charges $1 or $10. His rate of
pay and his advancement are based on the number of sets he can
repair in the home.

4. Our service call price is a flat $3 and covers all labor necessary
to make any repair possible in your home except cleaning a
screen, for which we charge $1 extra. It is evident that on this
basis we do not make money on every job, but with the large
volume of business we do, it has averaged out to a modest profit
at the end of the year. You can bring your set into our shop and
not only save this service charge, but also see it repaired while
you wait. There is no minimum charge on this service. You pay
only for the actual time spent on your set.

SEPTEMBER, 1953

5. How fast can service be? I have a large fleet of trucks operat-
ing throughout Chicago from 9:30 A.M. to 11:00 P.M. T do not
advertise one hour service and I do not believe that anything but
a coincidence could give such fast service. Because it is impos-
sible to predict in advance how long each job will take a man, the
best we can do is to offer same day service. Occasionally at this
time of the year, bad weather causing slow driving, makes it
necessary to postpone calls received late, until the next day.

6. Quality of parts. I use only nationally advertised tubes and
parts. Every tube I sell is new, fresh and cartoned, bearing a
name and a date, and is coded by the manufacturer to indicate
that it is a tube manufactured and guaranteed for replacement
use. I do not use bulk or surplus tubes. Every picture tube 1
sell bears a serial number and has a factory registration certificate
to guarantee that it is a new first quality tube. I do not sell re-
built or rejuvenated picture tubes. 1 use only Sprague plastic
sealed condensers, which are far superior to the parts used in
many TV sets.

7. I guarantee every part I replace for 90 days. If a part or tube
I have replaced fails, it is replaced at absolutely no charge to
you. Our guarantee is further underwritten by the American
Mutua! Liability Insurance Co. by arrangement with the Ray-
theon Manufacturing Co.

8. I have not satisied everybody and T do not claim to. I can-
not repair a set that needs a new picture tube for $3 and 1
cannot give a $60 service contract with each call. Nothing less
would satisfy certain people. However, if you hear a complaint
against Foster Television, that same person will generally have
one against the plumber, the auto mechanic, the dentist and
nearly everyone else who is unfortunate enough to do business
with him. I need and value your patronage and I will sincerely
,‘ / -
y 4 CO»77ctn

respect it.
- -

“F— Open 9:30 am-8:30 pm

TR e

TELEVISION

/
7

e Home Service to 11 pm

FOSTER

1] ¢ Sundays 11 am-3 pm

e HUmboldt 9-0911

o FOSTER TV

2922 MILWAUKEE AVENUE
CHICAGO
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SERVICING—TEST INSTRUMENTS

that of a v.t.v.m. With the 269, the
input resistance on the 40-volt range is
the same as on the 200-volt range of a
conventional 20,000-ohms-per-volt in-
strument. At low voltages, the 269 can
be read with greater accuracy on the
40-volt scale which is calibrated with
0.5-volt divisions.

On the 160-volt range, the resistance
(16 megohms) is nearly half again as
large as the input resistance of a typi-
cal v.it.v.m. On the 400-, 1,600- and
4,000-volt ranges, the input resistances
of the 269 are 40, 160, and 400 megohms,
respectively.

The circuit of the 269 is shown in
Fig. 2. Full-scale d.c. voltage ranges
are: 1.6, 8, 40, 160, 400, 1,600, and
4,600. A 240-megohm resistor in a
screw-on prod adapter is supplied with
the instrument for measuring voltages
on the 4,000-volt range. A special high-
voltage probe is being manufactured as
an accessory to permit the 269 to be
used to measure voltages on the second
anode of present-day picture tubes.

A.c. voltages are measured with
5,000-ohms-per-volt sensitivity on full-
| scale ranges of 3, 8, 40, 160, and 800
| volts. Resistance ranges are 2,000,
20,000, and 200,000 ohms; and 2, 20,
and 20C megohms with center-scale
readings of 18, 180, 1,800, 18,000, and
180,000 ohms, and 1.8 megohms. Full-
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] — 1w scale current ratings are 16 and 160
| [ pna, 1.6, 16, and 160 ma, and 1.6 and
¥ 16 amp.

Although the meter has a 10-pa
movement, its lowest full-scale current
range is 16 pa. Since the meter is
shunted on all current ranges, the
shunt damps it and minimizes the
chances of damaging the meter when
it is used on the lowest range.

A separate tip jack is used to insert
a 0.1-uf blocking capacitor in series
with one of the test leads when meas-
uring a.f. output voltages. The ranges
are the same as on a.c. except that the
maximum voltage is 160. Audio volume
level can be read by using the a.c.
voltage circuits and a decibel scale. The
scale is calibrated from -12 to +11 db
and is based on a zero power level of
.001 watt across 600 ohms. The scale
is read directly with the selector in
the 3-volt a.c. position. When the selec-
tor is in the 8-, 40-, and 160-volt a.c.
positions, the readings are corrected by
adding 8.5, 22.5, and 34.5 db respec-
tively to the scale readings. END
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“It plays only when the plug is out!’
RADIO-ELECTRONICS
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this TV set IMPROVES WITH AGE

Five years old next week—and
now better tham evor. When
the origing

was rep

Now pi

sharper

Raulang

cue to sel

replaceme

and chalk

THE RAULAND CORE]
CHICAGO 41, ILL!
ZENITH SUBSIDI.
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e+ s« tO servicemen
who really want to
learn to use the

0SCILLOSCOPE,

fully and accurately!

A complete
guide to using
the handiest
service instru-
ment of all...
... 0n all kinds
of jobs!...
Written so you
can really
understand it

MODERN OSCILLOSCOPES
AND THEIR USES

8y JACOB H. RUITER, Jr.
of Allen 8. DuMont Laboratories,

326 pages, 370 illustrations, $6.00

Inc.

Like most sefvicemen. you've probably read

a let about oscliloscopes—hut sfill don't
know how fo use them as well as wou'd like

io.
Tt 30, here’s the book you've been look- |

ing for

In MODERN OSCILLOSCOPES AND THEIR USES.
Mr. Rulter starts right at the beginning. He showd how
oscilloscopes are designed and how they work. Then he ex-
pluins exactly how, why and where to use them. |

No involved mathematles, No puzzllng theoretical dis-
cusslons. Instead. this world famous authority gets right
down to earth In answering the questions that have prob-
ably kept you from taking full adrantage of the money-
making service possibilities tn oscllloscopes

HOW TO HANDLE TOUGH JOBS
EASIER AND FASTER

From routine troubleshooting to hagdllng
the toughest reallgning and adjusting| jobs.
each operation Iz carefully explained. These
include determining where and how to use
the oscllloscope; how to make connections:
0w 10 adjust efrcult components: how to |
set the controls--AND, ABOVE ALL, HOW TO ANALYZE
PATTERNS. From dozens of pattern photos you see and
learn 1o recognize patterns that are wrong, nearly right |
and exactly right! |

SAVE HUNDREDS OF DOLLARS
IN AM-FM-TV SERVICE TIME!

Busy servicemen have told ns that the tele-
vision service sectlon of MODERN 0SCIiL-
LOSCOPES alone s worth the entire price of
the book. Here you get éxact procedures for
allgning the I-F stages;allgning V-F tuned
eireuits in the mixer stage: checking gain
of the pleture I-F stage by stage; troubleshooting the
sweep clreuits and dozens of other jobs. Similsr big
sections cover use of the oscllioscope i ‘™M =g B

servieing and other electropic ug

SERVICING—TEST INSTRUMENTS

Above—Front view of the Zenith Crest.
The set measures 7 x 4 x 4% inches,
and weighs a little less than 3 pounds.
Right—Rear view of the same receiver.

New Features

Some new techniques have been used
in one of the latest small a.c.-d.c. re-
ceivers. Zenith’s Crest, smaller than the
average portable, employs some features
normally found only in portables, but
for special reasons.

The Zenith K412 (chassis 4K01) is a
4-tube plus selenium rectifier set, with
a ferrite rod antenna. In this, it follows
the general trend in modern midget re-
ceivers. But the tubes are not the minia-
ture 12- and 50-volters expected in such
a set. The oscillator is a 1R5, the if.
amplifier a 1U4, the detector-first audio
amplifier a 1U5, and the audio tube a
3v4.

The main reason for the tube comple-
ment is instant warmup. Since there is
no time lag in the selenium rectifier, it
is possible with filament-type cathodes,
to have the set start immediately it is
turned on.

in Midget Set

increasingly used for long-term (in
minutes) entertainment, and the radio
more important as a source of news
reports, weather bulletins and similar
material, perhaps this start-up-and-go
featnre will assume considerable im-
portance.

The antenna is in the handle, where it
is clear of the set when the handle is
raised. Wires entering the ends of the
handle can be seen in the ends of the
handle bearings in the rear photograph.

The receiver uses printed-circuit tech-
niques. The audio coupling unit enclosed
in dashed lines and marked U-1 is a
Centralab Couplate.

Other than the antenna and printed
circuit unit, the most impressive feature
is the external appearance of the set,
which is possibly the most highly styled
unit of its size on the market. This can
be seen plainly from the photo at the

Now that the television set is being top of this page. END
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Get the picture!

Transistors, UHF, color will make sweeping
changes in television. High fidelity is
revolutionizing audio. Day by day, electronics
is striding forward. How can you keep up
with it? Read RADIO-ELECTRONICS regularly
and get the over-all picture. Subscribe

now at these low rates. Assure yourself

of getting the best technical articles

on TV, radio, audio and high fidelity every month.

3 YEARS $8.00 2 YEARS $6.00 1 YEAR $3.50
25 West Broadway New York, N. Y.

(SEPTEMBER, 1953



mehogany—Mode! HF
nclosure and Speaker
vina Model HF 100 8

SRILLANTE

RADIO PRODUCTS CO.,

XYore can SEE lhe (////ewn('e. v
HEAR /¢ (////é'm/z(*e

in them

o 170
e (/l//,(’lfll('(’. e oo o STYLING—A cabinet designed by Maurice—
. with simple. modern-classical lines that will smartly blend
in and grace any decor. The new Brillante will be admired
J by everyone.

BEAUTY—Glowing with the splendor and lustre
of fine woods—hand rubbed to a rich patina of
fine furniture—the new Brillante—in either
genuine honduras mahogany or blonde korina—
is truly a masterpiece of woodworking art.

1y
e (/l//("l(’ll('(’ e o o« o PERFORMANCE—An enclosure and
high fidelity speaker system designed as a unit that
reproduces smooth, fundamenta! bass and bright. clean
highs—every nuance of tone—from the softest pianissimo
to thunderous fortissimo.

QUALITY—The new Brilante marks an epoch in design
and engineering. Produced by Utah-—a pioneer and
leader for over 30 years in the field of sound engineering
—the name Utah assures the finest quality in design,
engineering, production and performance. Qualily is built
right in. Tt is right—because it is built right by Utah.

INC.

1250 Washington St., Huntington, Indiana

OPPORTUNITY ADLETS

Rates—45¢ per word (including name, address and
initials). Minimum ad 10 words. Cash must accompany
all ads except those placed by accredited agencles. Dis-
count, 10% for 12 issues. Misleadinz or objectionable
ads not accepted. Copy for November issue must reach
us before October 21. 1953.

Radio. Electronies, 25 W, Broadway, New York 7, N. Y.

SPEAKERS REPAIRED at wholesale prices. Gunranued
workmansbip. KFast service. Amprite Speakers Service,
70 Vese3 8t., New York 7, N. Y.

TUIH’)X AND bQUll’\lF\T l!OUGHT 8OLD AND E\-
CHANGED. For a fair deal send detalls to B. N. Gensler
W2LNI1. 138 Liberty. N. Y. 6 Y

WANTED- -USED COIN-OPERATED RADIOS GOOD
condition. Quote best price. B. Kugler. ¢/o Chas. C. Glles.
Clinton. Routh Carolina. =
'RADIOBUTLDER” MAGAZINE FOR EXPERIMENT-
ers. Berinners. 12 Issues $1.50; Copy 15¢. Unusual catalox
free. lahoratorles. 1131-B Valota. ledwoed City, Cali-
fornia.

WANTED: AN/APR-4, other “"APR-", “TS8-". “IE-",
ARC-1, ARC-3. ART-13. BC-348, etc. Microwave Equip-
ment. everything SBurplus. Special tubes, Tec Manuals, Lab
Quality Equipment, Meters, Fast Actlon. Fair Treatment.
Tob Dollar! Littell, Falirnills Box 26. Dayton 9. Ohio.
RITS ASSEMBLED, UNITS CONSTRUCTED FROM
schematics. Audlo amplifiers our specialty. Neil Lahora-
torles. Am "A 164 PProspect P’lace. Bro«)klyn N. Y
TUBES AND EQUIPMENT BOUGHT. SOLD AND EX-
CHANGED. For a fair desl send detulls to B. N. Gensler
W2LNI. 136 Liberty. N. Y.

TV FM ANTENNAS, ALL T\I'Eﬁ INCLUDING UHF
Mounts, accessories. Lowest prices. \Wholesale Supply Co.,
Lunenburg 2. Mass.

You can't keep up with u.h.f. TV without reading
the articles in future issues of

RADIO-ELECTRONICS

SERVICING—TEST INSTRUMENTS

'SOME UNUSUAL
SERVICE JOBS

The Missing-Coil Case

I was called in to repair a small
Canadian console combination AM radio
and phonograph. The owner explained
that it had been repaired only a short
while before and that it had not given
good service since. The set was dead. It
took almost 30 minutes to get at the set.
The chassis, two speakers, and record
player were all crowded into close
quarters.

At first glance, there seemed to be
something radically wrong with the cir-
cuit or chassis but I couldn’t put my
finger on it. On one side of the r.f. end
of the chassis was a 6SA7 with a wave-
trap coil and trimmer capacitors. On
the rear were two more capacitors
which appeared to be padders. At the
antenna end of the chassis were three
upright coils with trimmers and a mica
trimmer capacitor mounted on what
seemed to be the fragment of a coil
form. Although I studied this closely, I
could not confirm my suspicions just by
looking. Two-band sets like this one
may have up to eight coils or only two.
There was nothing to indicate that the
set had an r.f. stage, so I concluded that
the three coils were all that were
needed in the set.

Studying these coils closely, I noticed
that one coil form had a replacement-
type antenna primary coil pressed down.
over it and, strangely enough, both ends
of the primary were grounded. The
tubes checked good, so I set to work
with the signal generator. A 455-ke
signal applied to the 6SA7 signal grid
went through the i.f. transformers with
very little peaking being required. So
far, so good.

A check of the 6SA7 circuit showed
two leads going to the control grid. One
went through a 1l-megohm resistor to
the secondary of the first i.f. trans-
former. (This was probably the a.v.c.
lead.) The other lead went to the tuning
capacitor and band-switch through a
250-unuf capacitor and 56-ohm resistor
connected in series.

A 1460-ke signal would pass through
the set when applied directly to the grid
of the 6SA7 but it would not pass
through the 250-uuf capacitor. Close
observation showed that both ends of
the resistor were grounded. This effec-
tively grounded the stator of the tuning
capacitor. Removing the grounds from
the resistor made it possible to feed an
r.f. signal into the set from either side
of the resistor or the stator of the tun-
ing capacitor. The signal could not be
pushed through from the antenna post.

Finally, I was able to pull in a strong
local station at about 1420 ke. The
short-wave band was still dead. Tuning
toward the low end of the band I re-
ceived weak signals at 1,000 and 700 kc.

RADIO-ELECTRONICS
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THIS BOTTLE
TURNS

SEVEN YEARS
INTO

SEVEN MONTHS

‘ Test blocks of pole wood are fed to destructive fungi in
bottles like this at Bell Labaratories. Wood rests on soil
which controls moisture conditions and promotes fungus
growth. Test speeds search for better presercatives.

This year the Bell System is putting 800,000 new
telephone poles into service. How effectively are
they preserved against fungus attack and decay?

Once the only way to check a preservative was
to plant treated wood specimens outdoors, then
wait and see—for seven years at least. Now, with
a new test devised in Bell Telephone Laboratories
most of the answer can be obtained in seven months.

Cubes of wood are treated with preservatives,
then enclosed in bottles with fungus of the most
destructive kind, under temperature and humidity
conditions that accelerate fungus activity. Success
—or failure — of fungus attack on cubes soon reveals
the best ways to preserve poles. .

The new test has helped show how poles can
be economically preserved for many years. It is
another example of how Bell Telephone Labora-
tories works to keep down the cost of your telephone
service.

A boring is taken from a pole section to
see how far preservative has penetrated.
For poles to last, it must penetrate deeply
and be retained for a long time.

BELL TELEPHONE
LABORATORIES

Improving telephone service for America provides
careers for creative men in scientific and technical fields

SEPTEMBER, 1953



PAMPER

vour TV

AND

RADIO sers

WITH DEPENDABLE

OHMITE"

REPLACEMENTS

., op®
p COMPOSITION RESISTORS

Tiny, yes . .. but what dependability. rug-
gedness, and stability! And they provide
an extra margin of safety—being rated at
70C rather than 40C. Completely sealed
and insulated by molded plastic, they meet
all JAN-R-11 requirements . . . are avail-
&able in V2, 1, and 2-watt sizes in all RTMA

values.

TYPE AB NOISE-FREE POTENTIOMETERS

Because the resistance material in these
units is solid-molded—not sprayed or painted on—continued use has
practically no effect an the resistance. Often, the noise-level decreases
with use ... and they provide exceptionally long, trouble-free service.
Rated at 2 watts, with a good safety factor.

BROWN DEVIL® AND DIVIDOHM® RESISTORS

BROWN DEVIL fixed resistors and DIVIDOHM
adjustable resistors are favorite vitreous-

enameled units! DIVIDOHM resistors are avail-

able in 10 to 200-watt sizes; BROWN DEVILS in 5,

10, and 20-watt sizes.

WRITE FOR
STOCK
CATALOG

OHMITE MFG. CO.
4895 Flournoy St.
Chicago 44, Nl

Be Kight With ..

| OHMITE

RHEOSTATS * RESISTORS * TAP SWITCHES

SERVICING—TEST INSTRUMENTS

lThe 1420-ke signal came in again at

600 on the dial. The low-frequency pad-
ders had no effect on the performance
of the set. Suddenly, I realized that my
first guess was correct. There was no
antenna coil for the broadcast band.
Obviously it had broken off and had
not been replaced.

I installed a midget broadcast an-
tenna coil and was about to wire it into
the circuit when I noticed that there
was a ground across the short-wave
antenna coil. I completely rewired the
band-switch and connected the new
broadcast antenna coil and trimmer to
it. The broadcast antenna trimmer was
the one which was mounted on the stub
of the original antenna coil form.

Realigning the front end restored
normal operation on both bands.—
S. O. Harries

| The persistent buzz

I plugged the set in for a warmup.
After listening for a minute from cne
end of the band to the other, I advised
the customer his set would be ready in
ten minutes if he cared to wait.

It was an a.c.-d.c. table model emit-
ting an annoying buzz which changed
in pitch with slight taps on the chassis.
A microphonic tube, loose connection,
or at worst a rubbing voice coil in the
speaker, I quickly surmised.

After about thirty minutes of con-
tinuous checking, the customer reluc-
tantly left on other business. The prob-
lem intrigued him also, and I promised
to call him when the set was ready.

Another hour and a half and I was
ready to begin tearing hair. However,
other sets had priority, so I began to
tackle them. Then I could devote full
time later to the puzzle.

That night was a fitful one, but [
awoke with a hankering to attack this
little job with vigor. The set was
stripped piece by piece, including the
i.f. cans.

Now, satisfied that I had completely
overhauled the set from antenna to
speaker, I plugged it in again. What’s
that? The same old buzzing sound!

I grabbed for the telephone to call
the customer and tell him in no un-
certain terms to come and get his
radio or relieve me of responsibility
for my acts. We radio technicians must
be a curious lot, for I released my hold
on the handset. After all, admitting
defeat on a simple job like this! Push-

| ing the radio over to one end of the

workbench, I continued work on other
jobs at hand.

About two days later while servicing
another a.c-d.c. set I reached over and
switched the '47 pilot from “It” rather
than walk to the stockroom for a re-
placement. I turned on this other set,
and almost jumped out of my shoes
when I heard the familiar buzz again!

Afterward I was sorry my temper
had run loose enough to allow me to
crush that little pilot light to bits! My
only conclusion was that the filament
must have been minutely intermittent,
close enough to glow and yet arc over.

That a ten-cent service job could
unnerve a guy so much!—Don Luoma

RADIO-ELECTRONICS
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UHF-YHF
ANTENNA

on all channels
Uses conical element and re
flector for VHF and "‘bow-
tie’" for UMF Equipped
with printed Circuit
teano coupler for cxcellent
signal transfer into single
Eosy to

*11.20 '

an-

nstall.

Only

RADAR

I TYPE TV

ANTENNA 3

|

TY Antennas

For UHF and VHF

RECEIVES ALL CHANNELS

WE FINALLY DID

You ordered s0 many thousands of these ra

dar type TV Antennas,
tome down
production
WE ARE PASSING THESE
ON TO YOu!

that

through the savings of

10 Element

" = b rugged through-

out 5395

the Only

cost has
mass

Double bay array. with
stacking bars

SAVINGS

The only TV antenna with the money-bach

Ruarantee

Separators,
DX at this low, low price we ¢

manufacturer’s name

Less Mast

S ALUMINUM MAST heavy

diam. with Interloching end

tions together for a ten-footer
Each

with the

TELEVISION PICTURE TUBES

SIZE PRICE SI1ZE PRICE

SEND US YOUR 7 iach - ;511 93 16 Inch. . .$19.93

ORDER AND WE 8 inch. . 23. :o :: :nch. ... 20,98
10 inch. . 12.93 nch. .. .

WILLSHIP 1o joon' " 1698 20 inch.. e
FROM STOCK 34 inch... 17.95 21 inch. .. VEAR
IMMEDIATELY 13 inch. .- 19.93 24 inch. . . . WARRANTY

27 inch. . ON ALL
METAL TUBES 51.50 extra per tube TYPES

Electrostatic Tubes 51.30 extra per tube

WELLER SOLDERING GUNS

Brand New Models Modelogvm-

Sinzle heat
5-500—275

Single heat
wD-135
150.200

Dual heat

D-550

275-350
Dual heat

RESISTOR KITS

Insulated 1,3,
used values.
Speer, pte

1.R.C. Onmite,
100 for

300 OHM TWIN LEAD

55 mil. 100 1t
1000 1t

20 Ga. AO
1.000 ft

wmh,

UMF TUBULAR 300 OMM LINE
1.000 1t 534 50

1 and 2.watt assoriment of most

Stackpole. 32‘95

100 ft

150

$8.77 | Service

9.75 Price
50 mia
50 mt
10.73 0 mt]

Ixil mta
30 20 mig

%V

S50V
i50v
150v

11.71

10 mig 150v
40 40 mtd
40 mig
B0 mig

150v
150V 20-2%
150v
450
450V
450v

8 mig
8.8 mid
19 mig 450V
28V

20 mig 450V
40 200V

s 1.59 |1
13.9s ||
1.89
16 95

FILTER
CONDENSERS

Oealers
Fresh stock

\

Net

lgnl

39 ea
e

e
2l e
.29
e
Mo

BEST BRANDS AT
BESY PRICES
1Ta. 1RS.
1Ta. 1RS.
SR 00

Iva.

3Qa.

Value
only

155

3sa. 1Ta. 185
Value $7.80.

1RS
4:-Tubr

$1.98

1Va. 354, 155,

Valus $7.80
1VUs. 3Sa.
AC oce Forlahl;

12846,
508%

1$5.%2.19

Tube
$1

Four
Tubes for $1.98
IRS,

l:a(s
5 Tubes
$2.39

new Electronic Dipole
Unbeatable for fringe area and

4 Bay array. with har
ness and
bars

annot mention

$18.75

RAuge 1%,
Sllp two sec.

Slloo

6 Element Conical.
Only

and width coil.

|

b e w et A

VTVM
PRECISE |7

push-pull

List
L3
a8
List

Vacuum Tube Volt.
wit

Meter, 1% cu-
racy ceramjc preci-
sion resistors; Coax
DC connector: FM
zero allgnment
scale: burn-out
proof clrcuit, rukRed
oversize 442" meter.
Model 909, factory
wired $44.98.

volts.

List blanking

KH

17* Canversion Kit, ds sbove, compiete.
20" Conversion Kit, as above, complete.
217 Canversion Kit, as above, compiete .
24° Conversion Kit, as sbove, complete .
21° Canversion Kit, a3 above, complete .

with DC amplifiers throughout as found
only in scoPes selling for over $950.00
Exclusive, easy malintenance feature.

Write lor

our lieo
BARGAIN
CATALOG
I SPECIAL
l7l 10% 100 447
Pilot Lights
(1] DISCOUNT i
83 on erders of 10 feor
100 twbes o0 %
mors, 8% OIS
COUNT oo or
ders of BO te
9 tubes.
$20 list valwe
assertment of Picture
fliter condonsers tube
with erder of B0 bligh'ener
or more tubes. 51.69 eo.

" JED

censisting of rectangulor tube, 70 degree

Indees
canical UNF antenne
BOW $7.61
TIE
$7.75 UHF Antenna
Bowtle Reflector
Uttra-high Caln ¢ |
ey
SYaCking | compietety assembled— Outdeer
$14.95 |y io mount UHF antennc
r iwo $4.77
Single Bay
$2.95 Y vwo nav t s
Easily Installed
voke, beoutiful mask, flybock tronsformer RME
=4 converter.
320% Al UNE
29.95
31.95 channels
9.95 $29.63
89.95
Model 300
Precise
Oscilloscope TV Z: g
anfenno
Here Is the Buy couplers
$1.17 eo.
tube size, Sweep magnlfier, complete
frcm Input through output.
Vertical sensitlvity better than 10 mitil-
Bandpass 3db., O to
FIVE mc, comPlete with phasing control,
control, Intensity mod. and "'bo‘k
self.measurement peak to peak feature,
Tronsformer

TV Horizontol
sutput, univer-
sol replacement,

30 mia o 450V SOLEGT. 157567, 125Q7GT, "> 14.500 V.
4.95) % v 3854 fizsKre. iz A . $2.49 eo
P. M. SPEAKERS MISCELLANEOUS BUYS  SY-PASS CONDENSERS | Selenium
12" COAXIAL PM SPEAKERS. wigh | - F. TRANSFORMER—ase Ko, ..2%¢ in smckage 36 95 Rectifiers
;;""?{,"‘.'3 ‘c’roouongv:; filter attached. | PILOT LIGNTS. Type N:og"; - = ST re
wa' » - o s. e @I QR | e . "
e L Voies.can. s, $12.95 vol.lull cou*r-ol.sm-m swc::c:.' r 108 oo """|~”';; "
1 mea. 33 meq. Va meg. . d4c tic mil .81,
:;-ncg::;“:p'; i i 319 95 smal.l |o~ TRAPS . . o . 19¢ NEPCO TV WIAE 200 mi. .88 ”
Very best quality—NATIONAL BRANDS. Dl e N IS Ll N R B | B 70 degree
I:d’.’vldu'nllqy Packed ouTPUT 'rnulronunzf_ou%.& for Maximum Strength and Maximum Flexibilit 350 mil. 2.41 cosine yoke
$3.23 Constant imbedance under all conditions. ougei 400 mil. 2.88 a
$.10 | 8-foot LINE CORD UL... ...20 for $1.98 %Im- is ‘-n -w?'c’l‘lvl- casy to handle UHF tead | 200 M. 291 with 4 lecds
133 1TV INTERLOCK CORDS.......... aa. 49¢ | 1000 fie rarn e 8T 30 300 ft ... .. 33.09 | 500 mil. 2.64 and network
Teleron TV Wave 'I'rap TENNAKIT Lifetime Chimney Mount $2.95 ec.
For VMF Channels 3 ihropah ﬂT to Any ARTFRNa
o 33, Ciears VMF picturs. stovs Al :ﬂfgd':‘--hm:nti".l;‘:'»;;';: 1 . each
o fnitalecensdal onces 15 :smo ohm 1»\3:,‘ a._‘.:r ¢ .,.’.,::,:' 30 ., of Stcinless Steel Sfrq; -m:-. NEA"VY $3‘oo
i o4 Otk ' u?? e st s A washer Proet | ZINC BRACKETS for dealers whi se °“° ty
AN UMF channels ............c.00-....92 Mast 11 3.05 "+ Chimaey Maunt for TV and aaf.. consne$l 49 @a.
TERMS 259, DEPOSIT Witk orde' bal.nco C.0.D. ALL shipments F.0.B. Chi . ORDERS LESS THAN § 0—$l 00 SERVICE 1
CHARGE. CASLE ADDRESS: CONTULAS. ‘rn— prices supenedc all previousily advertised prlcn. subject te change = Al
wrgess
betteries
3237 West North Avenue, Chicago 47, lllineis ® ARmitege 6-5550 is steck
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PHILCO
FIELD STRENGTOI METER
MODEL M BI0S

Field Strength Meter

Model M-8104. More new features than
any other unit at this popular price.
Reads signal strength directly from the
dial from 10 to 100,000 microvolts.
A serviceman's time saver to mea-
sure actual TV picture signal strength.

Cross Dot Linearity Pattern

Model G-8004. Philco’s new
unit for the finest possible line-
arity adjustments whena station
pattern is not available. It pro-
vides extreme versatility of per-
formanceand designatamazing
economy of operation. Light,
rugged and portable it's the
new leader in test equipment.

VHF to UHF Signal Generator Adapter

Model G-8000. The most economical
system yet designed to produce UHF
signals for TV receiver tests. Through 2
conversion process using any VHF
meter this unit produces from an input
VHF signal, UHF signals having the
same characteristics as the VHF signal.

CHECK THESE

PHILCO

TEST EQUIPMENT
FEATURES

1/ New Ruggedness
1 New Versatility
1/ New Accuracy

1~ New Low Prices
1 New Circuitry
1/ New Styling

f

NOW YOURS
ON NEW EASY
PAYMENT PLAN

e ~)»_r_~_l}‘_ud'
- v ey
@ -

Dynamic Signal Tracer

Model 7031. An extremely versatile in-
strument . . . this unit is designed for
fast diagnosis of radio trouble by
audibly monitoring RF and AF circuits.
Can be used to accurately check P.A.
systems, microphones and phonograph
pick-upcircuits, alsolocalizes distortion.

Mutual Conductance Tube Checker

Model 7052, Tests more different type
tubes than any unit on the market, from
subminiature to acorn low power trans-
mitting tubes. Shorts 'on tube elements
can be easily determined, employs
roll chart instead of cards, for use
as a portable or counter top unit.

RADIO-ELECTRONICS



5-inch High Gain Oscilloscope

Model $-8202. This outstanding scope
1s built to the very highest standards of
test instruments . . . It features the high-
est gaint 10 millivolts/inch, and widest
frequency range at its popular price.
Wide sweep ranges allow extreme flexi-
bility in sweep circuit trouble shooting.

Philco Circuit Master

Model 8100. Designed to the most
rigid of engineering specitications, this
rugged metal-cased vacuum tube volt-
meter is by far the finest in its price
class. Provides unmatched accuracy
for measuring and aligning where plus
and minus indications are required.

Visua! Alignment Generator

Model 7008. Combines in one economi-
cal instrument functions that can be
approached only in a cumbersome col-
lection of costly devices. No special
scope connections are required for the
most accurate visual alignment and
calibration that is possible to achieve.

SEPTEMBER, 1953

3-inch TV Oscilloscope

Model $-8200. The most practical port-
able unit available for bench or field ser-
vicing. Preset horizontal and vertical
sweep rates take the guesswork out of
trouble shooting, aligning and mea-
suring. Ideal for television because of
its high sensitivity and wide response.

UHF Auto-Level Sweep Generator

Model G-8002. The most modern, most
inexpensive UHF sweep generator on
the market. Checks sweep alignment
with any test oscilloscope. Its output is
controllable and leakage is negligible
... makes possible over-all trouble
shooting and testing of low level units.

Appliance Tester

Model 5007. The ultimate in versatility.
A one package, all purpose, portable
appliance service unit. Permits over-all
analysis of refrigerators, ranges, air
conditioners and household appliances.
With ““pick-up” elements to deter-
minetemperature and built-in voltmeter.

Philco Circuit Tester

Model 8102. A general purpose volt-
ohmeter that challenges comparison.
Utilizes 1% resistors throughout to
insure maximum accuracy. Tests AC
voltage ranges of audio and high im-

pedance ACcircuits whereavacuum type
voltmeter would normally be required.

Cathode Ray Tube Checker

Model 7053, Will accurately test a//
picture tubes used in home TV receivers.
Special cathode-ray tubes are easily
checked by using plug-in adapters.
Eliminates trouble shooting guesswork.
Neon lamp indicates shorts and open
elements in the electrodes of the gun.

MAIL THIS COUPON FOR NEW
FREE BOOKLET
or see your Philco Distributor

PHILCO CORPORATION
Accessory Division
Allegheny Ave. & "A" St,, Phila. 34, Pa.

[[] Iam interested in the
Philco Test Equipment
shown here. Please send
me details of your SPE-
CIAL PURCHASE
PLAN for obtaining
these units.

] Please send FREE
copy of your new book-
let on Philco Test
Equipment.




9 models fo
choose from for
EVERY application

The performonce-proved ATLAS
Double Re-entrant (‘DR”) design com-
bines compactness with unequalled

high efficiency and uniform response
in a rugged, stormproof, demount.
able construction. The larger
size horns are excellent for greatest
efficiency and low-frequency
response. Where spoce and cost
fimits exist, the smaller horns

are rec ded. For comp!

details on ‘DR’ Projectors and
the famous ATLAS line of Public
Address and Microphone

Stand equipment . .

PN ATLAS

) SOUND CORP.

1443 39th St., Brooklyn 18, N. Y.

In Conade: Aties Radie Corp., Lrd,, Toroaro, Ont.

IT'S READY. NOW!
SEND FOR YOUR GIANT NEW

Concord (atalog

- FALL 1953
" EDITION

e Standard Lines
» Special Buys

@oncord Radio T

55 Vesey Street. New York 7. N. Y.

Phone Dlgby9-1132

80X 6898,

BETTER TV RECEPTION
New 2nd Edition, = =
1T COVERS ALL YOU WANT \‘ 2
TO KNOW ABOUT y

fringe and low-signal areas

BETTER TV RECEPTION has
become the standard guide
for the instollation techni.
¢ion and a populor text for
IV enthusiosts.

8ook No. ELE-TR2

TN

o
A\
$2.50 per copy *

{paperbound) at our store

"\

\
\

For Additional Coverage

5 : PUBLlCATIOéS ‘ |

RADIOTELEPHONE LICENSE MANUAL. Typical |

study questions with concise onswers for ony
commercial U.S.A. radiotelephone operators li-
cense. Book No, E&E-RLY.............. $3.75*

RADIO HANDBOOK. GIANT 13TH EDITION. A
one-volume library of radia information with
extensive, simplified theory. Detailed how-to-
build-it data on dozens of items of practical
radio equipment. Book No. EXE-RH13...$6.00*

SURPLUS RADIO CONVERSION MANUAL. YOL.
1. Practical conversions. Write for list of con-
tents. Book No. E&E-SMY.............. $2.50*
SURPLUS RADIO CONVERSION MANUAL. YOL.
2. Companion to Yolume 1.

Book No. E&E-SM2. ................... $2.50*

*Plus any tax.
BUY FROM YOUR DISTRIBUTOR

ADD 10% ON DIRICT {iAlL ORDERS TO
INEERS., L1d
SANTVTA BARBARA, CALIF

Boobt'o.rs 9:des from BAKER & TAVION Milud-. N J

EDITORS and ENG

MAGNIFICENT

BRITISH

Popular Demand
Hi Fidelity 5"
\ PM Speakers

i A sensational volue! 50-
12,000 CPS Ronge. Out-
performs most 8" and 10
units. Highly efficient for
general use in amplifiers,
radios, TV sets ond custom combinations.
4.6 ohms impedonce—1.5 oz. Alnico mog-
net. Buy now—while we still hove stock

Repeated by

e

'/

on hond!
Stock No. C-850 Singly. s] 5 9
$1.69. In lots of 4 . eo.

**All-Americon®’ *'Portable’’ KIT
TUBE KIT

125A7, 125K7,125G7, | RS 1U4 1US. 354
3575, 50L6—

$299 | 3295

ST

SERVICING—TEST INSTRUMENTS

SOME IMPROVEMENTS FOR
CLOCK - CONTROLLED RADIOS

By S. WALD

CLOCK-CONTROLLED radio receiv-
ers, popularly known as “clock-
radios,” are making a strong bid to
supplant the time-honored alarm clock
as a means of rousing people out of
their morning slumber. According to
the glowing advertising deseriptions of
these devices, we may now be lulled
gently to sleep to the soothing strains
of soft music and in the morning be
awakened by the cheerful voice of our
favorite announcer. These are worthy
objectives and should reduce night-
time insomnia and jangled nerves in
the morning.

In practice, however, it has been
found that a volume level low enough
to induce sleep is quite inadequate to
insure reliable morning awakening.
(We have the reverse trouble: a low
level at bedtime sounds too loud in the
morning!'—FEditor)

This article describes three simple
modifications, any of which may be
added to any clock-controlled radio to
provide two volume levels—one soft
for the bedtime operation and the other
loud for morning operation.

In Fig. 1, a double-pole, single-throw
relay is connected so that it may be
electrically latched in by a manually

MANUAL & CLOCK CONTROLLED SW - S1

VOICE COL TEAMINALS
e
e AcTORCR  QDUT TRANS
PYSH BUTTON SW b3
] ‘b
l" <
© EJ ]

QLOCK MOTOR
ISVAC DPST RELAY

Fig. 1—Low-evening, loud-dawn circuit.

operated push-button when the radio
is set for SLUMBER. The closed relay
contacts shunt a resistor across the
voice-coil terminals of the loudspeaker
to yvield the desired low volume range.
After a short time interval the clock
turns the radio off and the relay is de-
energized. When the clock turns the
set on again in the morning. the relay
remains unenergized, and the volume
level is up to normal.

In Fig. 2, a ratchet-sequence relay
is employved to eliminate the necessity
for the night-time push-button opera-

MINIMUM ORDER $5.00

Ly 3
York 7, N, ¥,

Concorp RADIO, 55 Votey St., New © DErT, c.p
Send Giant New FREE Concord Cotaiog a1 encq o
[z

e Hete.

3 ¥C TERMS
T 70 ouT TRANS | =)
NTVAC ;A TORCYVR ot 7,____;
* P Rl
H ::nz _5

[ NO ‘_—@

SEQUENCE RY r_J
——

H7VAC

I Fig. 2—An automatic loud-soft control.
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tion for low volume. The relay (a
Struthers-Dunn type A11AXA or
equivalent) is connected to give low
volume on the first operation, normal
volume on second operation, low volume
on third operation, and so on. These
relay coils are designed for intermit-
tent duty, so it is advisable to insert a
resistor R2 in series with the coil to
prevent overheating.

In Fig. 3, an ordinary single-pole,
single-throw relay (RY) is modified to
increase the air gap to the point where
it is unable to pull in when the coil
circuit is closed, yet will remain pulled
in when the armature is manually
pushed down. Then the relay may be
closed manually at night, and once
released, will not pull in again in
the morning. This method saves a push-
button switch. If desired, additional
relay contacts may be utilized to light
a lamp for the morning operation only,
as described below.

R1 in Figs. 1, 2, and 3 may be
adjusted experimentally to give the
desired slumber level when the volume
control is turned up high enough for
positive awakening in the morning

s VC TERMS
5 TO QUT TRANS
1VAC # TO RCVR e}
1‘ Ri
]
Tt
6 = [---‘-PUSHTULATCH!N
RY SEE TEXT

Fig. 3—Another two-level control job.

when the set is tuned to the favorite
station. The resistance will vary from
several times the voice-coil impedance
to only a fraction of its value. S1 is the
line switch, which may be controlled
manually or automatically by the clock
mechanism.

The relays in Figs. 1 and 3 may be
fitted with an extra set of contacts
which turn on a table lamp in the
morning. Fig. 2 shows how the norm-
ally open contacts may be used to
control the light. The lamp must, of
course, be operated from the “radio”
side of the clock-operated line switch,
so that it will light only when the
radio is turned on in the morning. END

ERRATUM

Through an error, the price
of the Simpson model 480
Genoscope, advertised on
page 85 of our July issue, was
listed as $395. The correct
price of this instrument is
$475 (four hundred seventy-
five dollars). We regret any
inconvenience our readers
may have been caused by this
mistake.
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For Inverting D.C. to A.C. . . . Specially Desig

Systems, Radio Test Equipment and most small e

Ships, Trains, Planes and in D. C. Districts.

AT NEW
LOW COST

' ‘ ‘. » i 525

e
%59 INVERTERS

ned for

operating A.C. Radios, Tape Recorders, Wire Recorders,
Record Changers, Television Sets, Amplifiers, Address

lectrical

and electronic devices from D. C. Voltages in Vehicles,

Input A.C. Output OutputrWaltage Consumer

Type DC Volts | 60 Cycles Int. Cont. Net Price
- 6-LIF 6 110 volts 40 35 $25.55
d ? “12-LIF 12 110 50 35 25.55
2\‘ ) ¥ 6-RSD__ 6 110 S5 5 39.25
5 *12-RSD 12 110 125 100 39.25
3 T32-RSD 32 110 150 100 39.25

W X 110-RSD__ 110 110 250 150 39.25_
*12T-HSG 12 110 250 200 96.45
110AT-RHE 110 110 325 250 56.95

+/ NEw moDELS
A/ NIW DESIGNS
A/ NIW LITERATURY

VSuyom/o&’a
ox write jactory

Luality Products Since 1937
SAINT PAUL 1, MINNESOTA—U. S. A.

A’ Battery Eliminotors, DC-AC Inverters, Auvte Radio Vibrators

American Teevision & Ravio Co.

95

% There is on ATR model for most any applicotion.

* Availoble with leather carrying hondle
ot $1.00 odditiono/—oplionat.
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the Nepco Line

Your name and reputation depends on your customers' satisfaction.
That's why it pays you to take a tip from the growing list of dealer-
installers who have turned to the NEPCO LINE to make sure of
quality materials that won't let them down. They've learned this
complete line of TV Antennas, Mountings and Accessories provides
built-in ruggedness . . . meets the test of time and weather and
assures them of a reputation for good work.

You Get EXTRA ‘‘Dividends’’ with the NEPCO Line!
_buali'y materials with the strength to stay on the job . .

e All parts heavily zinc-coated plus boked enomel finish.

¢ Rigid heavy gouge Y&"' steel used in all mounts.

e Two 15’ stainless steel chimney bands (omple even for the larger
chimneys), %¢’" eye bolts, and four heavy gauge banding clips with
patented imbedding screws ovoilable with each chimney mount.

* All hordware corrosion-protected in the same complete manner
as the mounts,

e Every item in the NEPCO Line is engineered, tested and field
proved to ossure long service on the job.

Plus features for fast, easy installation and handling

* Unique adjustable mast clamp with one bolt mounting.

¢ Exclusive ontenna mast clamp with positive alignment in all planes.

e Slotted hex-heod bolts for screw driver or wrench installation.

e Versatile mounts thot occommodate all types of installations.

¢ A line designed with your hondling problems in mind . .
compoct boxes easy to move ond stock.

e Large easy-to-reod illustrated package labels.

. strong

T TRNERPCO .

THE COMPLETE LINE FOR FAST, PERMANENT INSTALLATIONS

Write for the Name of Your Nearest Jobber Today
Catalog on request.

National Electric Products |

\RADIO_& TELEVISION DEPARTMENT, PITTSBURGH, PA.
SEPTEMBER, 1953
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Used with 4’’ wall bracket for maunting masting to
homes with dormer where other roof type installa-
tians wauld be hazardous. Furnished with 6 lag screws.

MAST ADAPTER BRACKET

Far quick installation aof
UHF antennas on existing
mast. Two ta a unit.

ng' = .\l. .:‘,"
Adws'able-&tfronce_: ot
of 910 13", P R
p ey
Adw;'menl ronge l2'i’ b
10 194",
|
o
/",__L— .
@—’3 3
NEPCO STEEL PIPE— & H
With "Double” Weath: " _ 1l
er Pratection. "r
Nopca Telescoping Steel l
Pipe. Permit installotions
up to 40"
Nepca Mailoble Steel Pipe. -
Three 5 lengths to o carton,

g ] ,
?
two with exponded ends. \
] rc Jl I
_K T;"”( ﬂE i
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ELECTRONIC

FISHING

By RALPH W. HALLOWS

Electronic devices
improve on ages-old

fishing techniques

LECTRCNIC methods of fishing

are being increasingly (and most

successfully) used in the waters

around Great Britain and some
other northwest European countries.
The skippers of the many fishing ves-
sels that now carry electronic fish-find-
ing equipment no longer have to search
blindly for their quarry. They don’t
put out their trawls or their nets in
places which experience tells them are
likely to be good, simply in the hope
that fish may be there. Instead, the up-
to-date skipper sees schools oi fish
on the screen of a cathode-ray tube by
means of what may be called radar
television. He is even able to tell with
fair certainty what kind of fish they
are. If they are the sort he wants, he
has them located exactly and can set
about hauling them in with as much
certainty of success as there can be
in any human enterprise.

But let me begin at the beginning
and show how the systems now in use
have been developed—for they did not
just appear suddenly in a state of
perfection.

It started during World War II when
thousands of British fishermen served
in the Royal Navy. Not only individual
fishermen, but large fishing vessels
as well. A great number of these ves-
sels were used for mine-sweeping and
rescue work and were fitted with echo-
sounding apparatus.

In the early days of the war echo-
sounder operators often gave false
alarms, for the returning echoes would
sometimes suddenly indicate a depth,
not of the several hundred fathoms be-
low the ship’s bottom, but of something
far less. When recording echo-sounders
were installed it became clear (as you
can see from Fig. 1—a photograph of
an actual echo recording) that besides
the true echo from the seabed, there

Fig. 1—Photograph of echo-sounding
record made on a Marconi Seagraph.
The cloudy areas near the seabed out-
line are produced by schools of ftish.

was frequently a secondary echo from
some intermediate source below the
surface.

A few of the men who were fishermen
in civil life realized that these second-
ary echoes could be nothing but schools
of fish. They didn’t talk about their
discovery, but resolved to make full
use of it when the war was over.

They had their reward. Back in their
old jobs, they bought, almost for the
proverbial song, surplus echo-sounding
gear of the recording type and installed
it in their own fishing vessels. They had
already observed that the fish echoes
showed big differences. Some were clear-
cut, some rather fuzzy; some had
racged top or bottom edges; some
showed a striped effect; some came
from near the surface, some from mid-
water, some from near the bottom.

From their knowledge and experience
of the habits of fish they figured out
the species that each kind of echo in-
dicated. The ex-naval equipment wasn’t
ideal for the job and they weren’t
always absolutely right in the begin-
ning. But they found fish more quickly
than others could and they made far
bigger hauls. Electronic fish-finding
had proved itself.

Then the Marconi Company took a
hand by bringing out its Seagraph, a
compact and moderately priced echo-
sounding recorder, specially developed
for small fishing craft and designed,
so to speak, to keep one eye on the
seabed and the other on the fish lying
between it and the surface. This met
at once with remarkable success.

Meantime, other countries had not
been idle. A great deal of research and
experimental work was done on the
continent, and a German firm—Elec-
trcacustic G.m.b.H.—developed the

Fischlupe, one of the finest and most
successful fish-locators yet devised.

The German word Luzre means liter-
ally “magnifier” but *Fishscope” is per-
haps not a bad translation of “Fisch-
lupe.” The instrument works broadly
on echo-sounder lines—but with a big
difference. The supersonic echoes are
applied as voltage waveiorms to a
cathode-ray tube. See Fig. 2. In the
SURVEY position of the large dial the
screen of the tube shows a small-scale
cross section of the water from sea-
bed to surface. The sereen 1s calibrated
for a maximum depth of 300 fathoms
(1,800 feet). A shoal of fish appears
as a bright blob, and the depth at which
the school is swimming can be read off
from the scale on the screen.

A turn of a knob gives a large-scale
picture of a 45-foot layer of water at
any depth desired. A Y-SHIFT (vertical
positioning) knob allows the shoal blob
to be centered on the screen. Adjust-
ment of the Focus knob changes the
picture from a blob to a large number
of individual points, each representing
the echo from one fish. From the depth,
the size of the luminous points, their
arrangement, and their movements, ex-
perienced fishermen can tell with almost
absolute certainty what kind of fish
they are. If they are the kind wanted,
a good haul is practically in the net.

In the United Stdtes, both Bendix
and Raytheon make echo-sounding
equipment for navigation and fish-lo-
cation. Both companies make two types
of instruments—models in which a
pointer or a spot of light shows the
depth directly under the vessel on a
dial calibrated in feet or fathoms (See
Fig. 3); and chart-recorder models
(Fig. 4), which draw a continuous
map of the seabed and also show the
extent and depth of submerged ob-
stacles or schools of fish (Fig. 5).
Prices range from about $450 up to

CONTINUED ON PAGE 102
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VHF

RCP "DO-ALL” TV SIGNAL
GENERATOR MODEL 750

El INSTRUMENTS IN [

e Signal Generator
® Marker Generator

® Pattern Generator

Completely covered in one instrument— defiection. Designed for portable or
o Signal Generator, Marker Generator bench use, the 750 refiects the finest in
and Pattern Generajor covering all the construction ond appearance. It is hand-
UHF and VHF channels for every TV somely finished in an attractive brushed
and FM receiver. aluminum panel with a steel carrying case.

SPECIFICATIONS
BANDS: 9-11 MC, 21-47 MC, 54-220 MC,
465-690 MmC, 650-900 MC.

TUNING: Special anti-backlash drive combined 0 : @ Inductuner insures accuracy of
with the inductuner guarantees the extreme There's na need to put more mo.ney.m ithin % of l% over the 'Yn'i"
accvracy. Diol is continvously calibrated more instruments as long as Rodio City WATRNEY oy
through 340°. Products puts more in one instrument. range of 9 Mc to 900 Mc.

MODULATION: 360 cycles and 141.75 Kilo- This lotest "DO-ALL"engineered by RCP @ All VHF frequencies are on fun-
cycles internal modulation has been pro- Py th f in RCP desi 1
vide.d-—unmodvlofed carrier signal is also e e'c's e very finest in P design damentals,

s;ﬁve-‘lgt:/'e”— —— efficiency. ® RF's and IF's are clearly calibratea

WEIGHT: :, lb,:. * Versatile in concept the RCP Model 750 on a large etched aluminum dial.

PRICE: $79 50 con check, test and olign front ends, ® Steady horizontal bars, vertical
- IF's, sound and pix trops, lineority, bars and crosshatch pattern indi-
syncs, sweeps, positioning, focus and vidually produced on all channels.

Remember...You Can Do More With A “DO-ALL"”’

RADIO CITY PRODUCTS CO., Inc.

152 WEST 25th STREET ¢ NEW YORK 1, N. Y.

SEPTEMBER, 1953
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4 N\ #630 STANDARD TV KIT

4 wn THIS OFFER MAKES TV HISTORY . . . never ever so
> u" 0 low s price, never ever such high quality . . . Quality and

o improvements In components that will enable the finishec

u‘, , chassis 1o operate 107, 1216” and certain 16* pleture tubes

This STANDARD KIT eonsists of a complete set of
parts and TUBES; everything needed 19 included (less wire

& solder),.stmilar to those used in the famous RCA =630
29-tube chassis. including all tubes. speaker, resistors |
correct 5%. 10%. 20% tolerances, the new Cascode Tuner

and the Brooks LIFE-8IZE Instructions (les§ CRT & wire

31-TUBE | only o ..593-78

%630 TV CHASSIS ﬁsagﬂigglsnlgg:ug
With—u_ H_ F- COMPLETE READY TO PL'U:}: IN ’AGNI:nPIS.AY

including all tubes, CRT mounting brackets, 127

(' . ‘ speaker, etc. No charges for ‘extros of any kind.
With a #630 SUPER DELUXE 31-TUBE TV KIT including your Each set is factory aligned and air tested. All parts
favorite U.H.F. Station. Engineered in strict adherence to the genu- are guaranteed-3 months. Our booklet ""HINTS FOR
ine RCA #630 plus added-features ¢ « ¢« OPERATES ALL 16” to BETTER PERFORMANCE ON YOUR #630 TV RE-
24” PICTURE TUBES ¢ « ¢ CASCODE TUNER ¢ ¢ « COSINE CEIVERZHIcRsuppifedilvithiXsochrses:
YOKE ¢ ¢ ¢« LARGER POWER TRANSFORMER ¢ ¢ ¢ KEYED 97
AGC ¢ ¢ ¢ 12” SPEAKER ¢ ¢ ¢« CONDENSERS and RESISTORS R 0 $1 57' ;
at rated capacities and tolerances. You receive a COMPLETE SET o e

of PARTS and TUBES, everything needed is included (less wire

& solder). All ILF. Coils and Transformers are factory pre-aligned STANDARD PIGT“RE TUBES

and tuned. You will enjoy building it ‘with “LIFE-SIZE easy to
follow step-by-step ASSEMBLING INSTRUCTIONS” included with ST NS ion, ' SN, Vil 1 G mans

10 — #J0BP4A (Round) «......... e
each KIT. 12Va" —  12LPAA (Round) . ...n.eisos
OTHlNG [} 14" —  14CP4A (Rectongular) ..
N BETTER AT ANY PRICE! 16" — 16AP4A (Round, Meial)
16" -_— 186DP4A (Round) ........... 2
16” — 16GP4A (Round, Metal)
16 —  16TP4A (Rectangular)
U g —  17BP4A (Rectongular}
] 19~ — 19AP4A (Round, Metal) .
o o 20" — 220‘%P4A (secmngu_ar)
27" —_— P4A (Rectangular g
= 24" —  24CP4A (Rectongular 90°) ... 58.26
27” —  27NP4A (Rectongulad 90°)y ... 82.57

\. , S e
CUSTOM-BUILT CABINETS :#630 ‘or.:' TV SETS — FROM FACTORY TO YOU

5 LEADING STYLES in genuine mahogany or wolnut (blond 10% extra). Ready drilled for any #630 TV chassis and cutout for ony 147, 18, 177, 19", 20 or 21"
picture tube at no extras in price. Also supplied with undrilled knob panel for any other TV set. EVERYTHING NECESSARY for on easy perfect assembly is
included. Eoch cabinet is delivered complete os pictured with mask, safety glass, mounting brockets, backboard, backcup, hardware and assembling
instructions. Each cabinet is shipped in an air cushioned carton from FACTORY to YOU.

The YOGUE The MANHATTAN The MAYFAIR The PLYMOUTH The TOWN & COUNTRY
Most Popular Style, Quality, Price Exquisitely modern, with an ele- Choice of interior Decorators, patterned after the popular credenza.
Table Model. gance of simplicity in styling. truly superb in every detail. available for all size picture tubes 16" 10 27"

H-25%, W-267, D-22~

$30.89

VOGUE also available
for 24~ or 27~ plcture tube =
H.41%, W:25% D.23¢

H-31~, W.27% D-23~
s 54 $59n31 H-30%, W-267, D-25% ‘".40-. W.27%, D.23%
62' MANHATTAN for 24~0r 27 CRT 398.56 : s‘ 05.48 For 16" to 27" CRT 5109-62

146157, W-2734% D-24" $86.22

H.427, W.36~, D-24°

Brooks LIFE-SIZE Edition | | SPECIAL #630 TV PACKAGE | | THE NEW CASCODE TUNER

#630 TV Kit Builder—Set of Instructions Hints for Better Pictures on Your 630 TV 90 fiorpi o IR By ABVE (2 85

BUILDING YOUR OWN #630 TV CHASSIS is D »
now simplified with this COMPLETE SET OF | | 630 TV Diagram with Modification Al for | | “Brooks CASCODE MANUAL
BUILDING & WIRING INSTRUCTIONS. Covers ny

oll #630's, from the RCA 10" SET to the latesf IMustrated TV Conversion Manual .00 with IHustration, Schematics ond eosy to follow

SUPER DE LUXE 3I)-tube 14” to 24" RECEIVER. step-by-step Instructions.

Pulse Keyed AGC Circuit Diagram
$9.49 ; : ol 50¢ Postpaid
Pobular priced at only Postpaid RMA Resistor & Mica Code Charts pystpaid y

BROOKS RADIO & TV CORP., 84 Vesey St., vept. A, New York 7, N.Y. zzomers,

RADIO-ELECTRONICS
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#630 TV BASIC PARTS KIT

PUNCHED & DRILLED CHASSIS PAN
BRACKET & SHIELD KIT (I8 items)

YIDEO & I.F. KIT (19 |'ems) Oaly
FOWER TRANSFORMER #:

YERTICAL OUTPUT 'I'IANSFOIMEI s 4’
YERTICAL BLOCKING TRANSFORMER
FLYBACK TIANSFOIMEI #2IIT5

FOCUS . 470 ohms #20;

COSINE D!FL!CTION VOK! 70'

tncluding LIFE-SIZETV bulider Instructions

COMPLETE PARTS LISTING FOR ALL #630 TV SETS

Comprises set of parts for the original #630 STANDARD or the SUPER DELUXE.
Parentheses indicate amounts of parts needed in lots of two or over.
«'s Indicate alternate or extra parts needed for the SUPER DELUXE or AGC.

Modernize a #:630 or any TV Set

STANDARD CASCODE TUNER

For better all oround performonce
Complste with tubes. and Brooks s 49
CASCODE MANUAL with step. *
by-step instructiens and all sxtra
paris neede:

PULSE KEYED AGC KIT

Finest, most accurate ond the easiest Kit to in-
stall In a #4630 or in any other make TV receiver.
Improves performance, ond insures a steady pic-

ture on all channels. 34.59

COMPLETE SET OF PARTS

STANDARD CASCODE TUNER, incl. tubes.$22.49
ESCUTCHEON PLATE, for tuner ......... .69
COMPLETE SET OF KNOBS, incl. decals.... 1.34
POWER TRANSFORMER, 295ma. 20iTé.... 9.97
VERTICAL QUTPUT TRANS. 20412.... 2.69

VERTICAL BLOCKING TRANS. 20872.... 1.32
HORIZONTAL OUTPUT TRANS. 21IT1.... 2.47
*#HORIZONTAL OUTPUT TRANS. 2iIT5.... 3.98
FOCUS COIL, 247 ohms, 20201.... 2.29
#*FOCUS COIL, 470 ohms, 20202.... 3.42
DEFLECTION YOKE, 60° 20101.... 2.97
*DEFLECTION YOKE, Cosine 70° 204D1.... 3.98
SOUND DISCRIMINATOR TRANS.203K).... 1.12

1st PIX I.E. TRANSFORMER, 202K2.... 1.08
2ad PIX I.F. TRANSFORMER, 202K3. . 1.08
13t & 2nd SOUND [.F. TRANS, (2) 20IKI each 1.02

HORIZONTAL DISCRIM. TRANS. 20878 1.49
FILTER CHOKE, 62 ohms ................. 1.47
CATHODE TRAP COIL, 202K4 1.08
*WIDTH CONTROL COIL, keyed AGC lR4AG 79
NOIIZON‘I’AL LINEARITY COIL, 20iR3.. .39
rd & 4¢h PIX COILS, (2) 202L1 each .39
FILAMIN'I' CHOKES, ‘.5) 204L1 each .09
VIDEO PEAKING COIL, 203L0.... .18

VIDEO PEAKING COitL, 203L2.... .18
VIDEOQ PEAKING cCOILS, (2) 203L3 each .18
VIDEO PEAKING COILS, (2) 203L4 each .18
ION TRAP BEAM BEMDER, double 20303.... .98

PUNCHED CHASSIS PAN, cadmivm plated 54.l7
$30-KIT, screws, nuts, rivets, washers...... 69
HI YOLTAGE CAGE ASSEMBLY, compiete 3 73

VOLTAGE DIVIDER SHIELD & COVER 1.79
ELECTROLYTIC COND. SUB-CHASSIS.... .94
SOUND DISCRIMINATOR SMIELD ........ .19

DEFLECTION YOKE BRACKEY .
DEFLECTION YOKE MOUNTING HOOD . .59
FOCUS COIL BRACKETS

CHAZSIS MOUNTING BRACKETS. .set of 4 .44
BRIGHTHESS & HOLD CONTROL IIACK!T .59

WIDTH CONTROL BRACKET 06
TUNER SHAFT BRACKET . a7
*FUSE (.25 omp.) & HOLDER . .24
HYV RECTIFIER, SOCKET ASSE 79

*HV RECTIFIER, SOCKET ASSEMILV.doubIe 1.37
TV &' LINE CORD, with bofhéﬂu $. i .29
INTERLOCK SAFETY CONNECTOR (input)
COMPLI’TI TERMINAL STRIP KIT, set of 30 .98

AGC BRACKET & SOCKET 0
MINIATUIE WAFER SOCKETS (10)..20ch .07
MINIATURE MOLDED SOCKETS (2)..eoch .12
OCTAL WAFER SOCKETS (13)........ each .07
CATHODE RAY 'I'Ul! SOCK!T. 18" leads. .39
HY KINESCOPE LE '
AUDIO OUTPUT 'I'IANSFOIMEI (6K8). . 69
8” PM SPEAKER, heavy ainico #5 mognef 3.97

%12 PM SPEAKER, heavy alnico #5 magnet 6.94

c.nrlot._

Including band
that helds
plicturs tube.

Fits All
12%2° te 21° -~
plsturs tubes r ‘

i

BRIGHTNESS CONTROL, 50k ohms...........
HORIZ. CENTERING, wirewound 20 ohms....
HEIGHTY CONTROL, 2.5 megohms ...........

CRYSTAL-CLEAR LUCITE MASKS
Framed in Rich Gold Leaf Finish
Tube Size
14 — Rownd
1&' - Ruct, i

Overall Dimenslons

-

19~
20"

PLASTIC OPEN MASKS

Used in conjunction with safety gloss
17" — Rect, 144" x I7V,"

20" — Rect, 174" x 2344~

1872 22%

N” — Rect.
. 20" ¢ 287

27° — Rect, 214" x 27"

40/40/10 mfid —— 450/450/450 v 1.49
80/50 mfd —450/50 v ..... ... 1.49
1.37

40/10/10 mfd == 450/450/3 50 v
20/80 mfd — 450/350 v .
250/1000 mid —— 10/6 v .

including 8AUS tube & Instructions *ION TRAP BEAM BEMDER, single 203DI.... .79
®
Picture Tube
UNIVERSAL Jicveie,ine BRACKETS VARIABLE CONTROLS H.V. FILTER CONDENSERS —(Carmhest)
PICTURE & SOUND, 10k ohms | meg. & switch 1.14 15kv §00 mmf ... .iiiiiniiiiiia
VERTICAL & HORIZ. 50k ohms | meg......... 1.04 *20kv 500 mmf .............. {3) each .7,

4
2 LSO | |VeRticaL LHeARiTY, suo by i #630 PARTS & comms SETS
Pa - » wirewound. 20 ohms L] TV WIRE & SOLDER XIV,

ZZ ;7 / FOCUS CONTROL, wirewound. 1500 ohms "“o' N RS e i) e el £ ;::

LA PN L ITGITI® . ievveees .e »
o /////o HORIZONTAL DRIVE, 20k ohms ............ VARIASLE CONTROL KIT. 9 controti. ...l 5.83
. G e i e R
ELECTROLYTIC CONDENSERS — 85°C pRACKET AND SHIELD KIT |6 "e'vﬁ:'.’.'?.'.‘... .63
40/10/80 mfd — 450/450/150 v ............ 1.37 ELECTROLYTIC COMDEMSER_KIT, & cond.. 7.37

TUBULAR CONDENSER KIT, 38 condensers.. 4.28
CERAMIC CONDEMSER KIT, 28 condensers.. 3.37
MICA CONDEMSER KIT, |1 condensers...... 1.38
TERMINAL STRIP KIT, set of 30

COMPLETE SET OF TUSES, 29 'ubes

100" — hank ... .0eeeeiis $1.98
500" —spoo! ... ......... 8.9
1000' — two 500° spools ...17.82

T2 OHM COAXIAL CABLE

100" — hank .. ...........$ 4.84
500" — spool creeee.s 22.99
1000" — two 500’ spools .. 43.86

INDOOR TV ANTENNA

® Newest, panorama high-gain type
® Brass 3-section chrome plated dipoles
® Absolutely tilt and tip-proof

S

list orice §5 9§ specist at

'CONICAL TV ROOF ANTENNA

Sturdy, Efficient, covers oll TV ond, FM chon-
nefs. Um!orm spacing between dipoles and
reflectors insures greater concentration of signals
reaching the dipoles and reduces the number of
reflected rays. Made of seamless oluminum,

assembles in o jiffy.
only 53.84

SAFETY GLASS in POPULAR SIZES

13%" x 16V” -$2.96
15%% 2 20Ya” ceoeeeeeceen.s 3.72
16° X 22% (eevievenccnscees 4,29
17%” 2 23" .cocieececess 5,24
22%" % 25%% ceeeiiinecces 6,47
22" x 27* .. cecscscecs 6,98
Alse yosur exict size to oerder—prec.rate price

SKY SWEEPER TV ANTENNA

For The Most POWERFUL PERFORMANCE On Your TV Set

A flip of a Selector Switch (no rotor is used) instantly orients the Antenna
for MAXIMUM PERFORMANCE on any V.H.F. or U.H.F. Station, all the

way through TV Channels 2 to 82.

Complete Precision-built STACKED ARRAY ASSEMBLY ready to use.

Your special price...with an unconditional money back
guarantee, if you do not find it the BEST ANTENNA ever!

LOW-LOSS 4-CONDUCTOR LEAD-IN WIRE,

300-ohm, for use with above ......

52 1 90
$4-08

100 feet

-

TELEPHONE

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. cxzes.
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several thousand dollars, depending on
range and accuracy.

While the dial-indicator type shows
the depth only at a particular position,
experienced fishermen can use it for
locating schools of fish by comparing its
readings with the depth given on a
standard -navigation chart. For ex-
ample, if the chart shows a bottom of
50 fathoms over a certain area but
the echo sounder shows, say 30 fathoms
over the same area, the fisherman’s
experience will tell him whether or not
it pays to drop his nets for a haul.

A PLAN TO SAVE YOU MONEY

PACKAGE DEALS —Each containing an as-

sortment of the most desirable types and sizes,

at a cost of only |3 than if bought separately
Resistor & cond. code charts FREE with each order
I 0 0 ASSORTED TUBULAR
All Are Standard Brands
& Desirable Sizes P 4.69
$15.00 Valve Only
ASSORTED I, WATT  $4)
100 “ResTerons 3-97
== Asst. Radio Electrolytic $
15 — “gokveiisens 4™
—= Assorted TV Electrolytic $fR,
15 — "&ovioensirs: *6-88
ASSORTED MICA SA.
10 — CONDENSERS 4 9
ASSORTED CERAMIC  $A
100— CONDENSERS 4 9
ASSORTED | WATT $E
100‘— RESISTORS 5 8?
‘|o —ASST. PILOT LIGHTS s4’.83
#4445, 47, & 51
10 — ASSORTED SOCKETS 53.92
Octal, Loctal & Miniature
100_ ASSORTED KNOBS 53.97
SCREW & PUSH-ON
10— As’ég'a%'e'é‘ CONTROLS . 9294
, |. 2 meg. and others
10— “VOLUME CONTROLS $1.94
Assoneo LESS SWITCH
oo V2. 1. 2 meg. and others

Fig. 2—German-
made Fischlupe and
a Marconi Seagraph
installed side by
side in a British
fishing vessel. The
Fischlupe scans an
area 45 feet deep
at any level down
f to 300 fathoms
iy (1,800 feet), and
even allows the fish
to be counted. The
Seagraph makes 3
continuous record
of the seabed con-
tour and under-

water objects on a
roll chart.

All echo-sounding instruments oper-
ate by measuring the time required for
an ultrasonic pulse to travel from the
hull of the vessel to the bottom and
back again. Since sonic waves—and
ultrasonic waves, of course—travel at
a speed of approximately 4,800 feet
per second in salt water, the total dis-
tance traveled by the pulse is directly
proportional to the elapsed time. Ultra-
gonic frequencies are used not only
because their short wavelengths allow
the transmitting and receiving heads
to have small dimensions and high di-

reetivity, but also because they can
draw a more accurate picture of the
bottom than longer waves (lower fre-
quencies), just as a sharp-pointed pen-
cil can depict finer detail than a house-
painter’s brush.

As an example, the Bendix model
D1-1 depth indicator starts with a 50-
ke oscillator which is turned on and
off 240 times per minute by a motor-
driven keyer. It is on for only a few
thousandths of a second each time, so
that the effective interval between suc-
cessive pulses is approximately %4 sec-
ond, or long enough to allow each pulse
to travel a total distance of 1,200 feet.
Since the pulse has to travel to the bot-
tom and back in this time, the maxi-
mum depth it can indicate is 600 feet
(100 fathoms),

This model uses the same transducer
head—a magnetostriction unit mounted
in a waterproof housing on the outside
of the hull—for transmitting and re-
ceiving, but some types of equipment
have separate heads for each purpose.

Electricity catches them, too

Apart from purely electronic methods
of fish location much progress has
been made in actually catching fish by
electrical methods. These are now in
regular use in many inland waters
in Britain, and much experimental
work is going ahead both here and in
other European countries with a view

Model #DB-520
*Greater Pickup
*Greater Stability

,,,,.,.$19
REGENCY U.H.F.CONVERTER

Model #RC-600—Solves oll U.H.F. Problems!
Operates on ALL TV Receivers
Gets ALL U.H.F. Stations

Complete $ 3 7 '46

®
CUSTOM-BUILT AUTO RADIOS
Known Mfr. e e ¢ Licensed By RCA

6-TUBE SUPER (8-Tube Performance) Installs easily in I5
minutes. Appearance and tone quality squal to expensive

radios supplied by car manufacturers.

FORD - CHEVROLET - PLYMOUTH
DODGE - STUDEBAKER - HUDSON
1948 to 1953 Inclusive List Price $59.95

Any model complete

ready to install—Your price s4 1 '97

SELENIUM 'RECTIFIERS

Just plug in

65 ma 5.58 250 ma $1.37
75 ma .64 300 ma 1.62
100 ma .72 350 ma 1.83
150 ra .99 450 ma 1.98

e REGENGY BOOSTER

RADIO & TV TUBES
STANDARD TOP KNOWN BRANDS

At 14¢ each _ a7, 38, 39744, 77.

At 39¢ each _ 3525, 35w4, 573, sALS,
43, 80, &H6, 6597, 12847, 65, 7C5, TF5.

At 59¢ each __1Lps, ozs, 3v4, 5U4,
SATS, 6K6, 6SAT7, 6SKT7, 7F7, 11723, 45Z5.

At 69¢ each _ 45, 105, 114, 175,
6C4, 6C5, 6AB4, 5AUS, SBES, 12ALS, 125K7.
125A7, 50L6, 6BA6, HAGS, 6CB6, SSN7, TAS,
6AB7, ‘356, '50B5, 125G7, 12AT6, TV7.

At 72¢ each _ie3, 1rs, 154, 304.
305, 354, 12AT7, 12AU7, 12BE6, 35Y4, 14A7.

At 98¢ each _ 147, 183, 184, 5va,
SAC7, 6AHb, 8AKS, 66, bSH7, 678, 6SD7,
7F8, 25A6, 35A5, 50AS, 117Z6.

®
TUBE CARTONS in Lots of 100
SMALL PEANUT 1':1"2%" § .89

LARGE PEANUT 1"xI"x2%" .98
GT TYPE 1Ya"x1a"3%".... 1.06
SMALL G 12" 4lp". ... 1.39
LARGE G 2"x2"x8".......... 1.59

EXTRA LARGE 2"x2%"x!2" 2.97

°
PM SPEAKERS (\.nico #)

Ircnd-Ntw-Fcc’or‘ Guaranteed Stock
1 ox. mag. on 3” to 6, heavier mag. on 8 & 12"

3"$ .98 6" $1.98
4" 1.29 8" 3.97
5" 1.49 12" 6.94

BROOKS RADIO & TV CORP., 84 VeseySt., Dept. A, New York 7,N.Y.
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AMERICA'S MOST DEPENDABLE TV ROTATOR

FACTORY TESTED to equivalent of three
months normal use before shipment.
TEMPERATURE PROOF. Operates perfectly
at -50°, even under heavy icing condi-
tions.

FOOLPROOF. Stops itself at ends of rota-
tion. NO burned out motors: NO broken
feedlines.

IMPROVED BRAKE. NO coasting; NO drift-
ing.

TWO0 MOTORS. Separate motor for each
direction of rotation.

SMART—EASY TO USE Contro! unit. Indi-
cates direction without turning rotator.
TWO YEAR GUARANTEE instead of the
usual one.

*Write for literature.
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tv
service

factory-~

authorized

factory-
approved
for easy
tv servicing
tailor-made
for about
3000
models...
only
s2 per pack

{at your jobbers)

*dependable replacement
parts listing beginning
with Pack 57

| oo F Ruzer

Publisher, Inc.

480 Canal Street
New York 13, N. Y.
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| Fig. 3—Raytheon Fathometer dial-in-
dicator type echo sounder. The pointer
shows the depth of seabed or under-
water objects directly under the vessel.

to applying them to sea fishing. Briefly,
the principle is this: When an electric
field is set up in water around them,
fish of all kinds are irrestistibly re-
pelled from the cathode, or negative
pole, and attracted toward the anode.
In a weak field of only a few volts
the fish merely align themselves head-
| to-anode along the lines of force. Raise
the voltage somewhat and they move
toward the positive pole. Make it still
higher and they are stunned—though
only temporarily, for they recover
quickly when released from the field.
This method is regularly employed
nowadays in many British trout streams
for ridding the waters of cannibal fish
and other undesirables. The negative
pole of a gas-driven generator is con-
nected by cable to a metal plate set
upright in the water. A second cable
connects the positive pole to ti.e wire
meshes of a kind of landing net oper-
ated by a man in a boat. Fish swim
toward the net and the unwanted speci-
| mens are e€asily eliminated. In some
streams a more intense electrice field
is used for short spells. All fish then
come to the surface in a stunned con-
| dition. The undesirable sort are picked
out with landing nets; then the gen-
erator is switched off and the others
| are soon none the worse for the shock.
| Larger-scale use of this method at
|' sea is still only in the experimental
stage, though the experiments are di-
| stinctly promising. One system in par-

Fig. 4—Bendix recording-type depth in-
dicator maps seabed contour down to
400 fathoms on a roll chart. Switch
in center converts indications to feet.

ticular shows most signs of being cap-
able of useful development. When a
shoal of fish has been located by the
echo-sounding method already de-
scribed, a metal plate, carried by a
buoy and connected by a cable to the
ship, is dropped on one side of the
shoal. The ship then steams to the
other side of the shoal and her gener-
ators establish an electric field between
the plate supported by the buoy and
her own metal hull.

An extension of this method, on
which experimental work is already in
progress, is to fit the fishing vessel
with a suction pump connected to a
large underwater tube in her side, and
to polarize the hull positive. Moving
irresistibly toward her in the electric
field, fish are then drawn into the tube
and onto a grating. The water drains
away over the side of the vessel.

Some fear has been expressed that
the combination of electronic and elec-
trical fishing may rapidly deplete the
seas and leave us with no fish at all.
Just the opposite is more likely to
happen. Trawling and similar indis-
criminate methods lead inevitably to
the destruction of millions of immature
fish, too small to be of any value as
food. Electronic fishing means selective
fishing. Only the shoals whose members
are seen to be of useful size will be
dealt with. If the catch is pumped onto
a grating, the undersized fish will pass
through its meshes and return un-
harmed to the sea. END
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Fig. 5—A composite chart showing typical indications produced by various
underwater conditions on a Bendix model DR-10 depth recorder.
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ONLY TELCO UHF ANTENNAS
HAVE THE “WISHBONE”

UHF

HIGH DI-ELECTRIC
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s LY No. 8965—Butterfly
5‘ Wishbone Antenns,
® EASY TO INSTALL 5~ complete with
N |!o:iing bar.
® ELIMINATES GHOSTS *« List $7.50
A
® VERY HIGH GAIN s
.
p ]

THAT'S RIGHT . . . Only TELCO'S got this remark-
able new free air insulator . . . the "Wishbone” . . .
that absolutely prevents shorting out under any condi-
tions. Sturdy vibration-proof reflector and rugged air-
craft aluminum elements are fastened to the “Wishbone”
to prevent vibration and shaky pictures. Antenna per-
formance is proved by actual UHF field testing . . .
assures high gain on all channels. Better buy TELCO
. . . your all-ways best UHF Antennas!

No. 8984 Wishbone
Corner Reflector.

FREE! WRITE TODAY sor all-new 32-page List $14.50
TELCO Catalog. Send Postcard.

TELEVISION HARDWARE MFG. CO.
DIVISION OF GENERAL CEMENT MFG. CO.
910 TAYLOR AVENUE © ROCKFORD, ILLINOIS
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UHF "B0-NANZA"

All metallic canstruction, Na plastic
insulators to absorb moisture and

weaken signal . .. an all-weather

antenna. Shipped pre-assembled.

Model US-201 List $3.95. As shown, less mast

ust $3.95

Model US-202 List $8.25. Double Stack with Q-bars.

NEW UHF-VHF “BOW-X"" ANTENNA

UHF elements are completely isolated from VHF LIST $8 45
L

elements by metallic insulator. Unique construc-

tion permits use of single line to set for both

UHF and VHF signals. Pre-assembled.

Model US-761 List $8.45
Single Stack

Modal US-762 List $17.75
Dauble Stack with Q-bars.

goil\ i

{ hes300-ohml'me.9re-ossem
afc

7580 GARFIELD BLVD.

MANUFACTURING CO. CLEVELAND 25, OHIO
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Dr. Dreyfus-Graf, inventor of the Sono-
graph and the Phonetograph, with his
secretary above—is not on—his knee.

‘Machine Stenographer

Types Speech Direct

The Swiss physicist Jean Dreyfus-
Graf here presents another of his steps
toward a way of recording speech di-
rect on paper in common type. Readers
may remember his “Electron-Tube Ste-
nographer” in the September, 1950,
issue of this magazine. It wrote down
the sounds it heard in a kind of short-
hand. The new instrument, called the
Phonetograph, transforms spoken lan-
guage directly into phonetic script on
an electric typewriter. It breaks up all
speech sounds into groups of 9 im-
pulses, one in each of 9 frequency
ranges. An electronic brain compares
these impulses with standard impulses,
recording the results in a trinary sys-
tem of notation (+, —, 0, or greater,
less, equal).

A group of 9 impulses gives 8 ele-
ments, and makes it possible for the
machine to distinguish a maximum of
6,561 “informations” from which it se-
lects the several dozen phonetic ele-
ments which actuate the typewriter.

The prototype I, shown here, contains

| only six sets of filters instead of the

nine used in prototype II, now in the
breadboard stage.

The machine can distinguish a large
number of sound combinations. While
it often substitutes closely related
sounds for those intended, occasionally
producing a bizarre effect, the results
are such as to encourage further de-
velopment.

While neither prototype II nor any
other near it in the series appears likely
to become an efficient automatic stenog-
rapher, there are many applications for
such a machine even though it falls far
short of that degree of perfection. Ap-
plications could include secret or per-
sonal messages where occasional alter-
nate spellings of similar sounds (or
identical spellings of slightly different
sounds) would be unimportant; auto-
matic voice-actuated telephone control
(see “The Radio Month”, March 1953
RADIO-ELECTRONICS) ; elevator control,
or other operations demanding an “open
sesame” of only a few short, clear,
words. END

RADIO-ELECTRONICS



Radial type projectors and
poging speokers with
360° dispersion for maxi-
mum caverage at lowest
ease af

cost and

oy installation.

1254
2 \‘é//_;"/
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/I = W R,
S0\ -\rj
L
Wide angle and bi-direc-
tionol types for covering @
broad areas with a mini- 82

mum of speakers under nor- "7 l!g\ﬁ
.

mal ambient noise levels. n
o SN R

Refiex trumpets in vorious
sizes for incomparable
efficiency, distance and
noise penetration.

FREE_... 1953 copy of the
University Technilog ¢ Complete up-
fo-date manual of sound theory,
application and installation require-
ments o SEND for your copy today.
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UNIVERSITY LOUDSPEAKERS ¢ INC,
80 SOUTH KENSICO AVENUE WHITE PLAINS, N, Y,
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BE DONE!

Yet many have attempted to try it.

The round hole needs a round peg—

custom-fit to meet the need. In the

choice of a speaker, just as in the

choice of the peg, the point of applica-
tion should be the governing factor.

So why waste loudspeaker capacity
and amplifier power using the wrong
speaker for the job 2 University makes
available over 50 different models of

speakers, each designed to meet o

porticular requirement most efficiently.

University loudspeakers are appli-
cation engineered

to provide

optimum performance with maxi-

mum economy —technically and cost-

wise.

Whether the need is for music or
voice, or both—for either indoor or

outdoor use; whether in a fixed posi-

tion in a factory or for mobile use on

a vehicle, boat, train or airplane ...

there's a University speaker that can
do the job best. Don't spend more
for more than you need ... CHECK
UNIVERSITY FIRST!
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AN ECONOMICAL NOVICE TRANSMITTER

By RICHARD GRAHAM, W1VJV

LM1

POWER TRANSFORMER

SWITCH

Front view of the transmitter. Low-cost components and simpl
the novice to put a station on the air with the least expense
pilot lamp LMI1 replaces an expensive milliameter as the

w00 LI
F.ru‘o"o“nﬁ\_
s
I ;5 25put
74
1KY SPACING” §

6BQ6-GT

SEE TEXT

e circuitry enable
and trouble. The
tuning indicator.

b~ ANT

o

o OOND

CAPS 600V UNLESS NOT

Lwl
50, 2500 SEL RECT (SEE TEXT) &S
i3 +|7 =+ § N°33 PILOT
BTN 135V 2 403350V 100K ’lw

6C4 68Q6-GT

3 7
6.3V
4 2

Schematic diagram of the 33-watt Novice transmitter for ope

€0

ration on the 80-

and 40-meter c.w. bands. The Pierce oscillator simplifies the circuit. The Pi

network matches the rig to almost any type of antenna using

2.5mh

PARASITIC TRAP

Top view of the Novice transmitter. Note the placement
of the major components on the book-size chassis.

single-wire feed.

XTAL

LINE SWITCH

Simple circuitry and TV

components reduce the

cost of this 2-band rig

OW that the Novice class license
is available, there remains no
serious obstacle to keep anyone
interested enough to take the

FCC exam from getting on the air.
Of course equipment must be obtained,
but the cost can be held to a minimum
by purchasing and constructing wisely.
Before the novice undertalkes a project,
he should ask himself three important
questions:
1. Does this unit adequately
present need economically?
2. Are there any unnecessary frills in
the design or constructon that can
be done away with for the present?
3. How will this piece of equipment fit
in with my future operating plans?

I asked myself these questions and
obtained satisfactory answers before
constructing this rig designed specifi-
cally for the novice.

The transmitter shown in the diagram
and photographs has a power input of
approximately 35 watts which is ade-
quate for novice needs. Actually the
difference in the signal strengths of
the legal-limit 75-watter and the 35-
watt power input of this rig is barely
noticeable at the receiving end. The
difference is only a little more than 3
decibels which is about % S unit on
the S meter of the receiver on the
receiving end. This difference is difficult
to detect by ear. If your receiver doesn’t
have an S meter, check the difference
by tuning in signals of various strengths
the next time you visit a ham with a

fill my

60uf (30 X 30) LM

47K W

SELENIUM RECTIFIER

Under-chassis view showing parts layout for short, direct
r.f. wiring. The selenium rectifier is a voltage-doubler type.

RADIO-ELECTRONICS
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why it pay§
to sell...

TENNA -+ ROTOR

Madel No. T-10
Manval! control.
Shows antenna direction.

Model No. U-83
Fully automatic.
Set it and forget it!

Complete new styling-modern-with
new eye appeal. See how both manual

and automatic models have been improved More powerful .pre-sellmg than
outside and inside. And remember, only ever—TV, magazmgs, NEWIpUpErS.
Alliance has the rotator that's fully automatic! Sound reasons why Alliance Tenna-Rotors

will continue to be the profit line for
you! Better check your stock right now.

OVER 1,000,000 ALLIANCE TENNA ROTORS HAVE NOW BEEN MADE
ALLIANCE MANUFACTURING COMPANY, ALLIANCE, OHIO
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ALL CHANNEL
ALL DIRECTION
ROTOR-LESS

SWITCH-LESS

7.7U. Antenna
$19.95

To change stations — the only
knob you have to turn is the
channel selector switch.

Now an antenna wnsurpossed in volue
and performance for quick, low price in-
stallations!

We do not clalm this antenna to have stupendous (lln—
SINGLE BAY however, in extensive field tests ducted, its gain e d
by far our expectations.
Judge for yourself. here is the report which can be verified
by dealers and distributors who participated in the tests:
The two-bay model when installed at Lufkin, Texas, and
Henderson, Kentucky, brought in with good picture clarity
and low noise level, channels 2, 3. 4. 8, and 11, up to dis-
tances of 150 miles or more—actusl field strength meter
tests showed gain ratio between this antenna and a single
s’ 95 channel yaxi—! to 1% in favor of yagi—a small difference
provides clear sharp recep- :’:\dm::::;ezu‘llll!:‘y..nd little or no visibie difference in picture
tion of all local stations The single bay when installed at Houston, Texas, brought in
at distances of 40 miles and perfectly channels 2 and 8 In Houston, and channel 11 in
Galveston, which is approximately 50 miles away.

more.
JUST LOOK AT THE MARKET POTENTIAL

First: The single bay model will make MAKE A COMPLETE TEL-A-RAY
possibly a highly desirable price instal- “ROCKET"” INSTALLATION IN
lation that will appeal to the millions JUST A MATTER OF A FEW
of primary area consumers who are MINUTES.
getting limited reception with indoor Each antenns comes completely as-
or directional antennas. sembled—just tighten two bolts and
Second: The 2-bay model will bring sn- it's ready for mounting on mast.

tenna installstion costs within the
reach of the millions in fringe areas
who have not been able to afford TV
because of the expensive antenna in-
stallation necessary.

Third: The 2-bay model will make a
very eﬂecl‘ve advertising leader for
step-up selling of higher priced direc-
tional snd rotor installation to those
who can afford it.

TEL-A-RAY ENTERPRISES, INC., HENDERSON, KY.

Quickly installed—simply mount on
mast and orient for highest gain on
most distant stations — no crucial
spacing to work out—no book of
instructions to read — no maze of
switch wires to connect!

Get the jump on competition,

Please rush me prepaid 1 model BN-2 Rocket on

memo billing. I understand after I have ex- place YOur,
amined this antenna if it does not entirely meet order foday!
my satiswaction, I can return it freight colject

within 30 days for full credit.

Please rush me complete data on Tel-A-Ray

¢
“Rocket” antenna models BN-1 and BN-2. ' 7d'4'24¢

NAME

STREET ADDRESS

CITY AND STATE | Box 332 TM
Henderson, Kentucky

Business Classification e Dealer oo '
Distributor C

AMATEUR

receiver that has an S meter.

A power input in the 35-watt bracket
offers additional economy in that
ordinary receiver and TV-type com-
ponents can be used. They are very
much cheaper than their transmitting
equivalents. Power inputs very much in
excess of 35 watts would require a
more expensive line of transmitting
components throughout, yet little is to
be gained in signal-strength reports.

The economics become more apparent
when we consider the choice of the r.f.
output tube. The 6BQ6-GT is similar in
construction and power-handling capa-
bilities to the 2E26 transmitting tube.
It can be purchased from some sup-
pliers at less than one-third the price of
its transmitting equivalent. The cost of
construction was held down also by
television-type high-capacitance filters
and a bridge-type selenium rectifier to
make an eflicient and compact power
supply.

Another feature which rightfully
comes under the heading of economy is
that this rig is complete. No special
antenna tuner is needed. The n output
network allows almost any random
length of wire to be used as an antenna.
Furthermore this network is capable of
tuning to either 80 meters or 40 meters
with the same coil. Thus when you
obtain your General class ticket you’ll
be all set to operate anywhere on 80-
or 40-meter c.w.

Meters on the front panel of a rig
certainly are impressive, and-—in the
higher power rigs—are necessary for
proper and safe operation. They are
unnecessary in a transmitter of this
power. A pilot lamp in the plate circuit
performs all the essential functions of
a meter at a cost of only 10 cents for
the lamp.

The circuit

The transmitter uses only two tubes
and is quite straightforward, as you
can see from the schematic. Two tubes
were used rather than combine the
functions of oscillator and power am-
plifier into one tube'as is often done.
This assures better keying charac-
teristics and better frequency stability.
The 1-tube jobs often have a tendency
to chirp when keyed.

The oscillator uses a 6C4 tube in a
Pierce oscillator circuit, chosen because
it requires no additional controls for
the oscillator, thus simplifying opera-
tion of the transmitter.

The output of the oscillator is ca-
pacitively coupled through a 100-unf
capacitor to the grid of the r.f. power
amplifier., The positive peaks of this r.f.
voltage cause current to flow from the
grid end of R1 to ground and develop
a negative voltage on the grid of the
6BQ6-GT. This grid voltage should
measure approximately -45 to —55. The
exact value will depend upon the ac-
tivity of the crystal in the oscillatorl
circuit.

If the bias on the 6BQ6 grid is not
in the neighborhood of —50 volts, it may
be indicative of a weak or dirty crystal.
Careful but thorough cleaning of the
crystal with a mild soap and water is

RADIO-ELECTRONICS
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Millions of TV receivers in use today are equipped
with the famous TARZIAN TUNER. For, since the
early days of television, most manufacturers of the
best-known sets on the market have relied upon
the trouble-free TARZIAN TUNER.

Because so much depends upon the satisfactory
performance of the tuning mechanism, you'll find
most of the nation's leading manufacturers are
using the TARZIAN TUNER in the sets they make —
and sell—under their own brand names.

{t's only natural that the world'’s largest producer
of switch-type tuners should produce the best
UHF tuners for COMPLETE coverage.
Tarzian was first with UHF adaptability
engineered into VHF tuners.

Division « Bloomington, Indiana
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then in order. Handle the crystal by
— the edges after cleaning.

The amplified r.f. signal appearing
on the 6BQ6 plate is coupled through
the .001-uf blocking capacitor to the =

When reputstions rely ypon
b output network. This capacitor prevents
084(‘,,, - | the high-voltage d.c. f
gealty... PERMA-TUBE | trehicvvotuee i irom appesring on
L1 or th itors C1 d C2, but
Stands the test / Ml sty and S
]
HERE’S THE PERMA-TUBE RECORD AT
“MONESSEN RADIO AND TELEVISION

The parallel resistor and coil shown
in the 6BQ6 plate circuit is a parasitic

1800 installations without a single antenna

mast failure.

suppressor. The coil consists of 30 turns
of No. 30 enamel wire wound on any
| l-watt insulated resistor of 100,000
ohms or larger. Without this Sup-
pressor, the amplifier has a tendency to
oscillate all by itself. With it the am-
plifier is completely stable and free
from any spurious oscillations.

The output coupling network is com-
posed of the two variable capacitors C1
and C2 and a B & W Miniductor L1.
L1 is made semivariable by a shorting
jumper. This process of shorting out
turns to tune L1 does nothing more
than vary the inductance. Although a
current will flow in the shorted turns,
no appreciable power will be wasted.

The power supply consists of a trans-
former fed voltage-doubler circuit. This
supply delivers both 330 and 150 volts.
The lower voltage conveniently elimi-
nates the need for the voltage-dropping
resistor for the 6BQ6 screen grid and
the oscillator plate. These_ voltages are
higher than is normally obtained from
a voltage-doubler operating directly off
the line because of the slight step-up in
the power transformer. This trans-

2 Not a single claim for rusted, bent, twisted,

or broken masts since PERMA-TUBE was
adopted in 1949,

3 PERMA-TUBEinsfolloﬁons show no wear ofter
41 months (average antenna life 27 months),

4 Storm that flattened 100 antennas failed to
buckle PERMA-TUBE masts.

5 PERMA-TUBE supports shop’s fine reputation
for high-quality work.

Here’s why PERMA-TUBE backs up quality service

Facts listed are published

through the courtesy of I

Mr. Anthony Todaro, part

owner of a thriving radio
v :

::i_T‘M;:?:’:, ;A:::;;:’; 2 :f':M:nI;J"l:feE:eOnR:,OqildOP;lnP:OO:d A = former is a half-wave type having
e 0 side @, s il :

o | e e § | g ondary wltags ot 15 Becane of

| s se um r shou

upon a policy of "the best" 160-volt rati Th leni rectifi

. . - P i a 160-volt rating. e selenium rectifier

in material and service. 3 mi’::’\‘.;u:f;s EASILY IN§TALLED o« . if's the only used in this unit is one specifically de-
with both ends of the joint machine fitted, signed for voltage-doubler service and is

actually two rectifiers built into one

unit. We used .a Sarkes Tarzian type

; ros/o 108D.
Heres M of how Perma-tube res/sts cor n The 100,000-0hm resistor across the

PERMA-TUBE IS STURDY . ,

- it's made of i igh-
strength, J&L steel. s

. it's treoted

e

Section of PERMA-TUBE after
500 hours salt spray test shows

output of the supply serves as a

bleeder to discharge the filter capacitors
when the set is turned off. These high
values of capacitance can give you a

Section of ordinary conduit

tubing used for TV masts after

96 hours in a salt spray

test {(AS.T.M. Designation
B.117-49T) to accelerate cor-
rosion. ‘Extensive rust inside
the mast has reduced s'rengt.h
——caused rusty water 1o drain
onto the owner's home.

no evidence of corroa.ion.
Strength has been retained
and the chance of rust ?'reoks
on owner's home is eliminated.
Note sturdier wall thickness of

PERMA-TUBE sample.

nasty shock if you happen to come
across them.

The transformer is rated at 75 milli-
amperes. Since the transmitter is de-
signed for cw operation this unit can
be safely used at 100 ma. This is
hecause the transmitter actually draws
power from the transformer only when
the key is down (except for the fila-
ments). Thus the transformer is idle

for a great part of the time even when
L. the transmitter is in operation.

Construction hints

The rig is constructed on a standard
aluminum open-end chassis 9% x 5 x
1'% inches, similar to the ICA chassis
No. 29001. Unless one has had previous
experience in transmitter construction,
it might be well to follow the general
layout of parts as shown in the photo-
graphs. R.f. circuits have a peculiar

PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS . . . DIAMETERS . . o
WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON

Jo—nes & Lavghlin Steel Corporation
496 Gateway Center, Pittsburgh 30, Pa.

Without charge, [] Name of nearest distributor
please send me: [] Complete information on PERMA-TUBE

Nam way of developing spurious oscillations
Company all their own—often depending on the

layout. This is something that can’t be
Address predicted before construction is begun.

St |
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g midwest Iz

NEW 1954

/ 27 MIDWEST

TELEVISION

and RADIO Catalog
Featuring a Completely
NEW Line of Magnificent

2‘ and 27 )

TELEVISION

CONSOLES - TABLE MODELS
CHASSIS

ALL-CHANNEL RECEIVERS
with new
,,,,, built-in u H F

sy TR 30 DAYS TR 15[

Here Is a brilliant new line of magnificent long-distance 21” and 27" Television
receivers in beautiful console, table models and complete chassis —to mark
Midwest’s 34 years of leadership. 30 Days Trial .. . Easy Terms .. Low Factory
Prices. Send coupon for 1954 Catalog TODAY!

Also— Powerful New 1954 World-Ranging

MIDWEST 21°

4 Telcvislon Chas- Table Mod lT e
MIDW T L
1es l RADIOS gl vision Rec Srioes 23 Televie
St 125 sion Console.

In Beautiful Consoles and Complete Chassis

Once again Midwest
offers its famous series
16 five band AM-FM
radio chassis and the
& magnificent new Sym-
phony Grand Radio-

LOW FACTORY PRICES

WRITE IN NAME AND ADDRESS (PLEASE
PRINT) ON COUPON OR 2¢ POSTCARD

§ Phonograph with 3-
Speed Automatic Inter-
mix Record Player.
¥ Also, a complete line of
clock radios, table
radios, and portables.

1’ [ ]
IMIDWEST RADIO & TELEVISION CORP.!
! Dept. A-38, 909 BROADWAY - CINCINNATI 2, OHIO®

: Please send me your new FREE 1954 Catalog.

' NAME.

WIDWEST RADIO & TELEVISION CORP. o]
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e OO

Sangamo combines an amazing
new molding compound with a new
impregnant to bring you a com-
pletely new paper tubular capacitor
—developed by request to meet
rigid specifications so tough that
no previously existing paper tubu-
lar could approach them.
Thousands of Telechiefs have been
tested under actual service con-
ditions ... have proved their
ability to outlast and outperform
all other tubulars.

The new molding compound,
Sangamo Humiditite, greatly

Qt\ U.H.F. ...

"THE VERSATILE CRYSTAL PROBE”

Solve your U. H. F. ANTENNA PLACEMENT |
and ORIENTATION problems the easy way!
*

Get maximum picture strength - eliminate I

ghosts - no more roof-top shouting - no

expensive field strength meters needed!
ONE MAN*CAN poIr/

Write for FREE bulletin today and
other information about KLIPZON products.

UNITED TECHNICAL LABORATORIES
204 LITTLETON RD. % MORRISTOWN, N. J.

EXTRA VALUE"
a7 MO EXTRA 0087/

TRade whobnow ..

SANGAMO ELECTRIC CO.

SANGAMO’S #/£/¥ PREMIUM TUBULAR
CAPACITOR — designed to give

better TV performance!

lengthens capacitor life. It has
been proved, by severe tests, to
give the best seal against moisture
of any molding compound in the
industry.

The new Sangamo impregnant
holds rated capacity under all con-
ditions and makes the Telechief
really rugged.

Because we know that service men
want only the best replacement
parts—the new Telechief has been
released to the service trade.
Get in touch with your Jobber.

'."11

§CBI-6A

MARION
ILLINOIS

WE ARE QUICK & CASH BUYERS

We're looking for surplus inventories of all types of
electronic parts—receiving. transmiiting and speclal-
purpose Tubes, Anything in the ltadio-TV and elec-
tronic fleld.
SMALL or LARGE QUANTITIES—
SEND US YOUR LIST
Submlt samples where possible. amount of esch ftem

and prices. NAT ADELMAN
168 Washinaton St.. New York 6, N. Y.

WATCH FOR THE OCTOBER ISSUE
OF RADIO-ELECTRONICS
ON THE NEWSSTANDS

SEPTEMBER 25

S —————

l

AMATEUR

Keep all r.f. leads short and direct.
Thus, connect the three .01-uf bypass
capacitors right at the tube sockets
to "ground. Connect the parasitic sup-
pressor close to the plate cap of the
6BQ6-GT tube. The d.c. and a.c. power
and filament wiring can be run to suit
the builder’s own aesthetic tastes.

The lamp LM1 can be soldered
directly into the circuit if desired. It
is forced into a '%-inch grommet on the
front edge of the chassis. This makes a
simple and practical holder for the
bulb. Don’t try to dress up the front
by buying a colored glass jewel lamp
holder. Lamp LM1 is a type No. 44
pilot rated at 250 ma for full brilliance.
At 100 ma the filament just gives off
an orange glow which couldn’t be seen
if a colored jewel were used. Off reson-
ance the lamp glows very brightly
making the use of the smaller current
pilot lamps impractical.

Output coil L1 is mounted by solder-
ing the last turn of each end to lugs
mounted on two small 3%-inch ceramic
standoffs. The shorting clip is a Mueller
No. 88 Wee Pee Wee phosphor bronze
clip. The thin jaws just manage to slip
in between the turns of the coil.

A National type 100S 2.5-mh r.f.
choke is used in the 6BQ6 plate circuit.
It is mounted upright on its standoff
insulator to provide the short leads
desirable in this circuit.

Tuning the rig

Perhaps the most difficult problem
that the beginning amateur has to
solve is that of providing an efficient
transfer of r.f. energy from the trans-
mitter to the antenna. This problem is
eliminated by using a # type tank cir-
cuit and antenna tuner. The 7 net-
work is a variable-impedance tuning
system which will match random
lengths of wire as well as almost any
type of antenna which uses single-wire
or unbalanced feed.

The only adjustments necessary to
place the rig in operation are those in
the output circuit, C1, C2 and L1. First
place the shorting clip on the coil L1
somewhere near the antenna end. Its
actual and final position will depend
on the length of the antenna used. Turn
C2 to maximum capacitance (the plates
fully meshed). Connect the antenna
and turn on the a.c. to the rig. After
the filaments have warmed up, press
the key down and tune C1 for a dip
in the brilliance of lamp LM1. Don’t
leave the key down too long without
tuning C1 to the dip. Now turn C2 and
redip C1 to produce an orange glow
in the lamp. Move the shorting clip in
toward the tube end of the coil to
produce the correct bulb brilliance if
it cannot be obtained with C2 alone.
Actually, the tuning process consists of
a simultaneous juggling of these three.

If you're really out to squeeze the
most out of the rig, place a pilot lamp
in series withh the antenna lead. The
type of pilot lamp used will depend
upon the antenna current and hence,
the antenna length. Now tune C1, C2,
and L1 to produce the maximum bril-
liance on the series antenna lamp for
a given brilliance on the plate-circuit

RADIO-ELECTRONICS
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BUY TEST EQUIPMENT

“ON THIS RADICALLY NEW

NO INT[R[S TiI -

NO CARRYING CHARGES!!

Superior’s New
Model 770

VOLT-OHM
MILLIAMMETER

Sensitivity—1000 ohms per volt

Uses latest design 2% accurate 1 Mil. D’Arsonval type
meter. ® Same zero adjustment holds for both reslstance
ranges. It 1s not necessary to readjust when switching from
one resistance range to another. This is an important time-
saving feature never before included in a V.0.M. in this
price range. ® Housed in round-cornered, molded case. @
Beautiful black etched panel. Depressed letters filled with
permanent white, insures long-life even with constant use.

SPECIFICATIONS:
L3 \Alotl:t VOLTAGE RANGES: 0-15/30/150/300/1500/3000

3.
6 \Il)olcs VOLTAGE RANGES: 0-7.5/15/75/150/750/1500

4 D c CURRENT RANGES: 0-1.5/15/150 MA. 0-1.5
X 2 RESISTANCE RANGES: 0-500 Ohms 0-1 Megohm.
Mo:o: 7‘70 ts 61» a::urato $ -90
pocket-size V.0.M. Meas-

L, e NET self.contalned batterios. test leads and
5‘.’/:5. only 3/% x 5% x all operating Instructions.

SUPER-METER

A combination volt-ohm milliam.
meter plus copacity reactance in-
ductance and decibel measure-
ments

SPECIFICATIONS:

0 to 7.5/15/75/150/750/1,500/
0 to 15/30/150/300/1,500/3.000

Vol
Ol:{l'olsél‘l;v VOLTS: 0 to 15/30/150/300/1.500/
D.C. CURRENT 0 to 1.5/15/150 Ma. 0 to 1.5/15

Am|
RESISTANCE 0 to 1,000/100.000 Ohms 0 to 10

Megohms
CAPACITY: .001 to 1 Mfd. 1 to 50 Mrd. (Qual-

1ty test lor electrolytlca

The Model 770 comes complete wlith

Superior's New
Model 670-A

REACTA 50 to 2.500 Ohms 2,500 Ohms to
2.5 Mexohmu
INDUCTANCE .15 to 7 Henrles 7 to 7.000

ries
DECIBELS. ~—6 t0o +18 +14 to +38 +34 to +58

528 40 ADDED FEATURE

The Model 670-A Includes a speclal
Superior’'s Model 660-A—A NEW A.C. OPERATED

GOOD-BAD scale for checking the
Quality of electrolytic condensers at
a test potential of |50 Voits.
Provides Complete Coverage
for A.M.—F.M. and TV Alignment
¢ Generates Radlo Funuende: from 100
to 60 Megacy tals
andvromsnM yel toZZOM. ycles on
nowerful harmonics. * Accuracy and stabllity
are assured by the use of permeability
trimmed Hi-Q colls. = R. F. avallable
separately or modulated by the internal
audio osclllator. Built in 400 cycle sine
wave audio oscillator used to modulate the
R. F. slgnal also avallable separately for
audio testing of receivers, amplifiers. hard
of hearing aids. etc. » R. F. Oscillator Cir-
cuit: A high transconductance heptode i
used as an R. F. oscillator. mixer and am-
plifier. Modulation is effected by electron
coupling in the mixer section thus isolating
the oscillator from load changes and afford
ing high stability. « A. F. Osclliator Clr-
cuit: A high transconductance heptode ¢on-
nected as a high-mu triode ls ussd as an
audlo osciilator in a high-C Cotpitts Clr-
cult. The output (over 1 Volt) Is nearly
pure sine wave. o Attenuator: A 3 step
ladder type of attenuator Is used.

Comes housed in rugged,
crackie-finished steel cabi-
net complete with test
leads and onerltlnn in-
structions. Size 6%4" x 9%2”
x 4'%°,

® Tubes used: 1 -6RES as R, F. Oscillator,
mixer and amplifier. 1 —GBE6 as Audio Oscil-
lator. 3—8N6 as Power Rectifier.

The Model 860-A comels .95
complete with coaxial NET
cable, test lead and in-

structions

- TUBE TESTER
Model TV-11

® Uses the new self-cleaning Leves
Action Swlitches for individual ele-
ment testing. Becouse all elements
are numbered according to pin num-
ber in the RMA bose numbering sys-
tem, the user can instantly identify
which element is under test. Tubes
hovin?_ tapped filoments and tubes
with filaments terminating in more
than one pin are truly tested with the
Model TY-1l as any of the pins may
be placed in the neutral position
when necessary. ® Uses no combina-
tion type sockets. Insteod individual
sockets are used for each type of
tube. Thus it is |mposnble to damage
a tube by inserting it in the wron

socket. ® Free-moving built-in roll
chart provides complete dota for all
tubes. ® Phono jack on front panel
for plugging in either phones or ex-
ternal omplifier detects microphonic
tubes or noise due to faulty elements
and loose external connections.

Operates on 105-130 Volt 60
Cycles A.C. Hand-rubbed
oak cabinet complets with
portable cover

47
TV BAR GENERATOR

THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!!

M-

CONNECTS DIRECT
TO ANTENNA POST

NO CONNECTION
INSIDE RECEIVER

Feotures—

Can be used when no stations are on
the air. » Provides linear patterns
to adjust vertical and horizontai iine-
arity ¢ Provides vertical and horl.
zontal sweep signals » Provides sig-
nal for testing video ampilfiers.

TV Bar Generator comes com- s

plete with shielded leads and NET
detalied operating Instructions.

Only .. e

NEW TIME PAYMENT PLAN

ORDER BLANK

$12.95 down payment. Balance $5.00 monthly for & months.

lenciase S as down payment,
Ship C.0.D. for the down payment.

i MOSS ELECTRONIC DISTRIBUTING CO., INC.
1 Dept. B-72, 38 Murray Street, New York 7, N. Y.
] Please send me the units checked below. | am enclosing the down pay-
I ment with order and agree to pay the monthly balance as shown. it is
1 ynderstood there will be no carrying, interest or any other charges, pro-
! vided | send my monthly payments when due. It Is further understood that
¥ should 1 fail to make payment when due, the full unpaid balance shall
I become mmed:a'ely due and payable.
U OOMODEL 770 ... eiiise e eeeiieeinieeneaanns Tatal Price $14.90
1 $2.90 dovm paymen' Balance $2.00 mon'hly for & months
b [ MODEL TV:llnsrarss -~ 20 nanssanisyaassspiesrbage - hyes rmn Price $47.50
1 $11.50 dovm pcymon' "Balonce $6.00 monthly for § mon
[m)] MODEL MA ey b b v g AN e S - o'ol Price $28.40
vm payment. Balonce $3.50 monthly for & months.
O ‘IELEVISION BAR GENERATOR .............cccevnneen Tatal Price $39.95
$9.95 down payment. Balance $5.00 manthly for § months. X
OMODEL SB8eA ............coocnsinsshaohsop bieecombs Total Price $42.95
1

. Signature.

: Nome

1 Addrest

! Clty. Zone State.
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NEW

P T TPy
Amazing New Motorless
TV ANTENNA

All Channel TV RECEPTION
IN ALL DIRECTIONS

Rocket
DIRECTRONIC
MOTORLESS
TV ANTENNA

360° Electrically

Switched Beam

No Motors

No Roof Orientation
No Electric Power

No Ghosts

Flick of Switch Clears
Picture Instantly

AX-599 Di-
rectronic as

$16.95 Beam Selector
Provldes same clear pictures as rotating aerials costine
times as much. Electronically heams in all directions
wl(h full 360° rotation. \ou selecl direction “Ilh Direc-
tronic Beam Selector _loc; at set. Model AX-589
sucked array includes 18 hl lenulle aluminum elements.
set connecting stuba. Universal U-Clamps for mast,
Dlrec(mnic Heam Switch, and 75 feet of TREX lead:-in.

AMAZING BARGAIN PRICES ON
SENSATIONAL TV

ANTENNAS

From National Electronics

The TV Antenna Specialists

SENSATIONAL NEW HIGH GAIN == -
UHF YAGI e

Good UHF reception in fringe
areas now assured with new
Rocket Hroad.-band UHF Yagis.
Compact, easy to stack for ail
the galn required anywhere.
Three models cover ali UHF
channels. Rocket UHF Yagis
are completely pre-assembled
—you simply tighten mast
clamp. Serviceman's array in- zle . ...
cludes two reflectors. 2 di. Lots of 8...

poles, 4 directors and Univer. Matched stacking
sal mast clamp. bars— Vg wave.

f"‘!‘%\,
Model
UMF.1A~Cn. 14 thru 48

UMF-18-Ch. 27 thru 82
UHF-1C—~Ch. 47 thru 83

.78 pr.

ROCKET BROAD BAND YAGIS

® SENSATIONAL
GAIN
® SENSATIONAL PIC-
TURES IN FRINGE
AND ULTR.
FRINGE AREAS
Switch to Yagi Bmad
Band RI-Gain
tennas! These new Ylglq give you Yagi reception on
the 5 low-band and 7 hi-band channels—no restriction
to one single channel. A two.bay array. will out-| per-
form even a 10 or 12-element single channel Yagl.
Price 1s sensationally low, Compleh- serviceman's ar-
folded dipoles, 3 di-

ray includes 1 double reflector,
sy-to-assemble quick

rectors. universal mast clamp.
rig cons!nacllon

Mode) RB2-8 —Ch. 2 thru 8..
Model RB7-13—Ch. 7 thru 13
Matched stacking bars ..

..910.93 Ea.
S.95 E

UHF TELEYVISION CONVERTER

Sutco UHF lele\lnlon converter
with bulit-in  booster. Con-
llnuouilv varlnble for channels
14 thru 83, Bulilt-in wide ban-
VHF booster for channels 2
thru 313, Self-powered for 110
volt, 60 cycle AC obperation.
Selector switch gives choice
of VHHF or UHF antenna.

antenna may be fed ru the
broad band booster or direc
V set. Stock A

$34.95

UMF STRIPS_Now avallable for Standard Coll
tuners. To order specify channel No. -nd serses
dulvnnled by letter such as

n each strip of your Drebent (unor ¢
{Set consists of ose. & ant.) EACH

Radiart Telerotor
WITH DIRECTION INDICATOR

Streamlined. waterproof, sturdy.
12 heav; 2’ duty ball bearings, Heav.

. {ly reinforced die-eut housing. Pre-
. . Positive stop at end

zlvu immedlate indication of an-
tenna position.

Requires 8 Cond. Cable

o
$29.37

8 Conductor Wire
$ .08 ft.

FAMOUS ROCKET
Z0OOM-UP TOWERS

Sturdy @ Reliable ¢ ®asiest installation
Economize with Rocket Zoom-up Towers. Of-
fers quickest. easleat way to make an instal-
lation up to 30’. Fach section telescopes in-
side the other—to ereft simply slide out each
section in its turn—insert bolt thru section
below—tighten to keep mast from turning.
Each tower complete with guy rings, bolts,
and mounting hase sultable for pelk or flat
roof. Handsome and sturdy. Rocl Zoom-

ups offer you economy and long me Order
by size.

200 ..., $ 995 30 ..., $16.95
40 ..... .. 2V.95 50" ..... .. 32.95

i |

{Deduct 1094x discount in lots of 3)

Hi-Gain Slnglo Channel Yagls

5 element—Ch. 2, 3. 4....87.95 Ch. 3 or 6.
Ch. 7 $3.93

Specify exact channel desired

..$6.95

Lowest Prices en Antenna Accessories

1ast Steel (Dualcoated 5’ crlmp«ﬂ 114" 0 D . $1.05
fast Steel (Dunlcoated 10”) 114~ O0.D. $1.9%
Mast Connectors for 114% O.D. Mast .. .39
Chimney Mount Complete with Straps . 1.19
Peak Roof Saddle (will take up to 114" O.D.. 1.%9
Lightning Arresator-TV ............ . .89
Galvanized Btevl Guy Wire—6/ 20—!00’ coll cee .85
Rocket Twin-l.ead—7 /28 atranded. . 2e 1t
Int Stand-off Insulators—3~ .10

erew Type Stand-Off Inrulators—i=. ... 0000 .03
JHF Tubular Twin lead—LO-Loss—100" “Coit 4.95

CONPLETE TOWER MOUNTING KITS

Zu . hooks, all high qualt
mllerlul reaulred for permnnent Installation,

20’ Tower Kit $3.29 40’ Tower Kit $ 9.9%
30’ Tower Kit $5.50 50’ Tower Kit $12.93

NEW FALL AND WINTER CATALOG AVAILABLE

SAVE WITH ROCKET 35-FT. MAST KITS

Econamy mnst kit contains 3-.10’ seamlexs TRI.COATED

* 0.D, masts, one 5° mast. 300 feet of 6/20 gal-
vlmzpd steel ¥ wire, and evervthing else needed In.
cludine guy rings, mast connectors, insulators, cable
clamps, guy hooks, and swivel mounting base.

as- V?ot Mu! s‘ 5.9%5 23 '?ot Mast s“-’s

ALL PRICES F.0.B. CLEVELAND, OHWIO
Do not remit more than complete purchase price. Pav
shipping charges on recelpt of goods. 250% deposit on

all C.0.D. orders. please. Monev-hack guarantee. Price
-ub)ed to Change Without Notice.

OF CLEVELAND
THE HOUSE OF TV VALUES
| 209 Delco Building _Cleveland 3, Ohio |

oscilloscope.

of number of stages.

pletely bypasses unit being tested.

SUPER MARKER INJECTOR SMI-53

saves up to 75% alignment time

Designed to work with your present signal generator marker and

SAves TIME—Marker size determined by instrument setting only. Not
affected by characteristics or defects of circuits being aligned. Only one
setup for each section (video I.F., sound LF., detector or tuner) regardless

MoRe AccURATE—Marker will always be the same size whether on top
of I.F. curve, on slope, bottom, in middle of ratio detector, or in sound
trap. Marker cannot overload receiver or circuit being tested. Marker com-

SCALA RADIO CO., 2814-19th St., San Francisco 10, California

AMATEUR

lamp. This indicates that the most
power is being put into the antenna
for a given input to the final tube in
the transmitter. This is the point of
greatest efficiency.

One further point should be made
with regard to tuning, especially when
tuning the rig on 80 meters. The short-
ing clip on L1 can be moved down the
coil toward the tube where the amplifier
will be doubling the crystal frequency,
thus producing 40-meter output with
an 80-meter crystal. Thus, after tuning
up the rig, double-check the output
frequency by tuning the receiver to
both 80 and 40 meters and noting the
stronger signal. Short out the receiver
antenna terminals to reduce over-
loading. The stronger signal will appear
on 80 meters if the transmitter has
been tuned correctly. A simple wave-
meter as described in the ARRL Hand-
book will provide a more certain and
quicker check of the transmitter output
frequency. Such a' check should be
made a habit regardless of the trans-
mitter being tuned.

Materials for transmitter

Resistors: 1—47,000 ohms, '3 watt; 1—47,000, 2—100,-
000 ohms, | watt.

Copcclfurs‘ 1—10, 1—100_puf, 500 volts, mica; 2—
001 uf, 500 ‘volts, mica; 3—.0l uf, molded fubulor
600 volts; 2—325 juf, vcnoblo 1,000-volt spacing;
{—60 uf or 1—30 = 30 nuf 250 volts, i—40 nf, 450 volts,

electrolytic.

Miscelloneous: |—2.5 m.h. r.f. choke, National R100

or equivalent, |—25-mh, r.f. choke, National RI00S

or equivolent; |—B & W Miniductor type 3015; [—
135 volts at 75 ma or more, 6.3

power transformer,
volts at 500 ma; 1—100-ma, 1&0-volt voltage-doubler
1—4BQ&-GT tube;

type selenivm rectifier; 1—8C4,
I—Mueller type 88 clip. Sockets, switch, No. 44 pllo?
lamp, open-circuit key jack, crys?al standof insula-
tors, binding posts, hardware.

You can work this rig on 40 meters
simply by plugging in a 40-meter
crystal and moving the shorting clip
on the coil down toward the tube.
Once again, remember, its exact posi-
tion depends upon the antenna in use.
The general tuning procedure is the
same as before.

You’ll find this rig fine for use as
a stand-by or portable rig even after
you've advanced on to a higher power.
Perhaps you could even use it as a
driver for that higher power rig when
the time comes. In any event, it's a
rig sure to please and serve you well
long after you’ve passed the novice
stage. END

r/.

“Hmph! A man buys a radio in good
faith — and first thing you know""the

company goes out of business!



CONSTRUCTION
PHOTOTUBE CONTROL CIRCUIT

In many photoelectric applications,
the d.c. output of the phototube must
be amplified to a comparatively high
level before it is applied to control or
alarm circuits. To eliminate the dis-
advantages of multistage direct-coupled
amplifiers, the phototube output is
usually converted to a.c. by modulating
the light source with a chopper or by
applying a.c. to the phototube elec-
trodes. These methods have disadvan-
tages which may make the photoelectric
control impractical in some applica-
tions. Electronic Engineering (London,
England), describes a method of con-
verting the d.c. output of a photo-
tube to a.c. by periodically varying the
input impedance of a direct-coupled
phototube amplifier. Fig. 1-a shows the
basie circuit.

6T7-G

PHOTOTUBE

ouT

+300v

T0Y

I/?. 6H6

ouT

If we disregard the 6T7 triode, the
circuit becomes a conventional photo-
tube and direct-coupled cathode fol-
lower. The plate-to-cathode impedance
of the 6T7 is shunted across the 15-
megohm grid resistor of the 6S.J7.
When light falls on the phototube, it
conducts and a positive voltage appears
on the plate of the 6T7. The grid of the
6T7 is fed approximately 1 volt of
60-cycle a.c. from a potentiometer con-
nected across the 6.3-volt heater line.
When the grid of the 6T7 is negative,
the plate impedance rises and a posi-
tive pulse appears on the grid and
cathode of the 6SJ7. The pulse ampli-
tude varies with the light on the photo-
tube. When the 6T7 grid is positive,
the plate-to-cathode impedance is low
and the 15-megohm grid resistor is
nearly short-circuited, so little or no
signal is applied to the grid of the
6SJ7. The potentiometer (R1) is ad-
justed so there is no output when the
phototube is dark .

When the ambient light level is high,
it may be necessary to modify the cir-
cuit to provide proper operation. The
modification is shown in Fig. 1-h.
Points X and Y connect to correspond-
ing points in Fig. 1-a.

One-half of a 6H6 is used as a biased
diode in series with the output of the
cathode follower. R2 is adjusted so the
diode does not conduct until the actuat-
ing light 1is concentrated on the
phototube. END
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A CORRECTION

In our advertisement in tlie May and June issues of
RADIO-ELECTRONICS. there apheared by error a 630
chassis pictures with Incorrect prices of four cabinets,
listed by us us models 250, 8§50, 950 and 1050.
These cablnets & chassls are not manufactured or sold
by us. but are in fact manufactured by the Mattison

TV & Radio Corp. We regret these {nadvertent errors,
and bave taken steps to prevent thelr recurrence.

43) W, 28th St.,
New York I, N. Y.

TELESOUND CORP.

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining black and white pictures
into beautiful color tones. Seconds to attach. No tools
used, Helps eliminate glare and snow in fringe areas.
Order direct. Send S1 for screen size up to 167, $1.2%
size 177, $1.50 size 20", $1.93 site 217, we pay
postage excepl on €.0.D. orderl Satisfaction guaran-
teed. Dealers in TV areas needed.

Zingo Products, Johnstown 13, New York

111432048

Burton Ih‘nm' ‘od

EASY TO LEARN CUDE

It 1s easy 10 learn or Increase soeed
with an Instructoxraph Code Teacber.
Attords the quickest and most pruc-
tical method yet developed. For be-
uinners or advanced students. Avall-
uble tapes for bheginner’s alphahet IR
10 1ypical messages on all subjects.

Speed range 5 to 40 WPM. Always (%
ready—no URM.

ENDORSED BY THOUSANDS! £

The Instructograph Code Teacher \‘l.’
literally takes the place of an oper- -
ator-instructor and enables anyone Lo B
learn and master code without fur-
ther assistance. Thousanda of successful Opernwrn have
‘‘acquired the code with the Instructogra Syatem.
Write today for conveRient renfal and purc n!e plans,

INSTRUCTOGRAPH COMPANY

4701 Sherldan Rd..

Dept. RC, Chlcago 40. NI



an Amphenol antenna on the roof
means a satisfied customer

for mu_"

What is the reason that AMPHENOL antennas

are not only maintaining but increasing their front position as the
finest antennas ever offered? The answer, of course, is that the name
AMPHENOL has become synonymous with quality—to more and more
dealers and servicemen. They know, first, that antenna quality is
measured in performance and that the performance of AMPHENOL
antennas is outstanding. Dealers in cities where there have been severe
ice storms or high winds feel proud that the AMPHENOL antennas

they have installed are still standing when other antennas have collapsed.
They like, also, to hear the satisfied comments of customers about

the fine picture quality they are getting on their TV sets —and

dealers know how much that picture depends on the AMPHENOL antenna.
Important to dealers, and further proof of performance, are

published antenna measurements. Making all such measurements

in accordance with current RTMA standards, AMPHENOL provides
accurate information that can be relied on. Dealers realize they can
read the db gain of an AMPHENOL antenna and believe it.

CORNER
REFLECTOR

See the new
UHF-VHF Antenna et

l television

F||m antenna story

AMPHENOL has prepared an attractive new folder
with Kodachrome illustrations from the new
ampPHENOL film “The UHF-VHF Television Antenna
Story”. Besides giving a short version of the im-
portant facts in the film, it also encloses AMPHENOL
antenna and accessories catalog sheets—and is de-
signed to hold new sheets as they are issued. Write
ﬁmlgn':'nm today for your copy of “The TV Antenna

olio”.

INLINE
Reissve Patent 23,273

STACKED-VY

YAGI

See this complete antenna folder

The new ampHENoL film “The UHF-VHF Television An-
tenna Story" is now available for you to see by just con-
tacting your distributor. Done in slide-film and full color,

it gives helpful information on UHF and VHF television.

It discusses, fully and frankly, antenna characteristics for >
the different frequencies—shows gain charts and radiation
patterns. Be sure and see “The UHF-VHF Television
Antenna Story™.

remp—



By EDWIN A. KUCHARSKI

HIS Geiger counter uses standard
parts, employs a built-in speaker,
and has a meter which serves as
a high-intensity indicator. Head-
phones can also be employed, if one en-
counters a noisy environment. It has
no tricky circuits and has actually been
test-proven in the field. Last summer we
took this instrument all over New
York State and located radioactive ore
near an old quarry in Bedford, N. Y.
Although the quantity was very small
there is a possibility that other loca-
tions might prove more worth-while.
The heart of the counter is a self-
quenching Amperex 1-N GM tube, which
operates at 600 volts, supplied by two
Burgess 300-volt batteries. A 5-megohm
resistor (R1 in the schematic) is con-
nected in series with the high-voltage
batteries. This resistor also limits the
current in case one should accidently
short the GM tube. C1 and R2 control
the waveshape and quenching time. C1
should be varied to obtain a clearly
audible strong hiss. It is coupled to an
ordinary high-gain audio amplifier de-
signed to eliminate low-frequency re-
sponse. A 250,000-ohm potentiometer
hooked in series with a 67%-volt
battery also controls the radiation sen-

RP

P

POINT CONTACT ®P

TRANSISTORS PNP JUNCTION
Aveiiekls inje  TRANSISTORS
contralled types Tiny, stable high gain
suitable for baik vnits, most economical

of power, may be sol-
dered in place or sock-
eted in o recommended
RTMA transistor socket.
Svitable for audio am-
plifiers, servo ampli-
fiers and transformer
coupled carrier ampli-
fiers. In plastic or her-
metically sealed in
metal and glass,

Fast and medivm
speed switching cir-
euits and high fre-
quency amplifiers,

Hp

IUNCTION POWER
DI0DES

Useful in powar
wppliey, magnatic
amplifiers tabe-
phone systems, ehe,
thoy tha char-
scteristics of large
plota<typn pawer
and size

| +ond weight of a
emall eireuit com-

L---t.

Coming
Soon...

Our engineers will be glad to offer suggestions regarding your
Germanium Transistor and Diode applications without obligation |

Germanium Transistors 1
and Diodes

@RP> JUNCTION POWER
TRANSISTORS

G PHOTO TRANSISTORS

sitivity by varying the high voltage.
The 3S4 power pentode is biased 7
volts by a 850-ohm negative return
resistor. This pentode supplies power
through an output transformer to a
speaker or a high-intensity metering
circuit.

This metering circuit is unique and
operates as follows: The output trans-
former is used as a high-impedance
choke and delivers alternating current
to a 1N34 crystal diode which in turn
rectifies these pulses into d.c. voltage,
charging a 100-uf, 15-volt electrolytic
capacitor. A voltmeter consisting of a
22,000-ohm resistor and a 0-100-micro-

SPEAKER

Exterpal view of the counter. Geiger
tube is behind slot in side of case.
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The schematic. Two 300-volt batteries in series are used; not one as shown above,
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Peak Performance for Indoor UHF
and VHF Television Reception

Now — the nationally advertised, consumer accepted
HI-LO TV Indoor Spiral-Tenna is applicable for both VHF
and UHF with our exclusive UHF antenna adapter from
chunnels But, you still get the volume by selling
at the same low, low price,

Model
202 y-v

The Hi-lo UHF

y for all p

««.Write to Section RE-1

RADIO RECEPTOR CO.

Simec 1922 in Redia and

AN R TR

SEPTEMBER, 1953

Lisi Price $2.00.
LILET Sold by recognized jobbers

U. . Potent Ne. 2,493,579 Canadian patents 1931 = other patents pending

ORDER HI-LO UHF-VHF TV Spiral-Tenna TODAY!
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Our Newest
Catalog is
Now Available

TV TUBE

~BRITENER-

- ~
.*_‘é.-;_:*_ 7 % 7%

Here is Engineering
at its Peak!

IT’S PARALLEL!
IT’S SERIES!

IT’S ISOLATION!
IT’S ELECTROSTATIC!
IT’S UNIVERSAL!

5445

manuvfactured by

Poma e

Sold Through Better Jobbers

COMPANY

Chitogo 25, W

CONSTAUCTION

ampere meter is placed across this

capacitor, measuring the voltage which
is directly proportional to the number
of counts. When the radiation sensi-
tivity control has minimum resistance,
cosmic rays can be indicated on the
maximum resistance is

meter. When

2%0W POT

Internal view of the counter. The tube
and speaker are mounted on the lid, to
simplify construction. Most of the in-
ternal space is occupied by batteries.

approached very high radiation can be
measured. An 820,000-ohm resistor is
used as a voltage-dropping resistor. Ex-
periment showed that with this resistor
in circuit and with the potentiometer
set at zero, the meter is converted to
a 0-100 voltmeter. Since the voltage of
the 671 battery drops with age, before
each measurement is taken the sensi-
tivity control is set to read 50 volts on
the voltmeter, thus a constant voltage
is assured. Voltage change in the 300-
volt batteries is not so critical, as the
tube operates on a long plateau. If ac-
curate measurements are not desired,
the negative end of the two 300-volt
batteries can be connected to the posi-
tive terminal of the 67%-volt battery
thus adding 67% volts to the high volt-
age source.

Materials for Geiger counter

Resistors: 1—850, 1—10,000, —100,000, (—820,000
ohms, I—I| megohm, 1—2.2 1—3.3, |—4.7 megohms,
2 watt; 1—22,000 ohms, 1/, wott, 5%, §—250,000-0hm
potentiometer. Capacitors: 1—4-30 uuf ceramic
trimmer; |—100 uuf mica; —.02 uf, 50-volt, 1—
.05 nf, 400-volt, paper; I—100 uf, i5-volt electrolytic.
Tubes and crystals: |—Geiger-Mueller tube, Am.
perex |-N; —1U4, 1—354; [—IN34 crystal diode.
Batteries: 2—300-volt, Burgess Y 200 or equivalent;
| —47.5-volt; I—1.5-volt.

Miscelianeous: Transformer, Stancor A-3329 or equi-
valent; closed-circvit jack, speaker {2-inch or simi-
lar); meter, 100 jia; ceramic selector switch, Mallory
178C or equivalent.

The Geiger counter is housed in a
9% x 5 x 3-inch steel chassis, which had
one of the sides cut out. This chassis
was later chromium-plated. The speaker
and the Geiger tube are mounted on a
piece of %%-inch aluminum, as are the
meter and the selector switch, etc. A
piece of aluminum, 2 x 3 inches, was
bent and fastened by two screws. This
houses two tubes and the output trans-
former. The whole unit is very com-
pact and light. Practically all of the
weight is made up by the necessary
dry batteries. END

Here's how to
SAVE MONEY ON

INSTRUMENTS!

. « how to do faster, better testing
with fewer instruments

. . how to increase the usefulness of
your present instruments

. . how to choose the right instru-
ment for each job

. how to under-

/sfcnd instrument

operating princi-
ples

+ « how to evaluate
/ instrument read-
ings and put them
to practical use

¥ "pasic
ELECTRONIC TEST
INSTRUMENTS

By RUFUS P, TURNER

254 pages, 171 illuws., Price 54, 00

The instrument
book written especially for

SERVICEMEN ° AMATEURS
* EXPERIMENTERS

Here, at last, is a book that can save you
money on instruments and help you use your
present instruments lots more efficiently !
Over 60 instruments—from the most modern
TV pattern generators to special-purpose bridges—
are carefully described. Their uses are fully explained.
Valuable work-saving short cuts are outlined.

Included are complete details on simple meters
for current and voltage; ohmmeters and V-O-M’s;
V-T voltmeters; power meters; impedance meters;
capacitor  checkers; inductance checkers; special-

urpose bridges: oscilloscopes (this material alone
ts worth the entire price of the book to busy service-
men'); ¢-f test oscillators and signal generators;
audio test oscillators; radio frequency and audio
frequency measuring devices; audio-amplifier testing
devices; r-f signal tracers and tube testers.

Among other things, BASIC ELECTRONIC TEST
INSTRUMENTS is a complete training course in the
latest instruments including grid-dip oscillators. TV
sweep and marker generators; TV linearity pattern
generators, square-wave generators and others.

SEE WHAT IT CAN DO!

You are shown new uses for VOM's, ‘scopes. signal gen-
erators and other old standhys, You learn how easy 1t Is to
extend the range of many old instruments: how power
drain measufements can he used for fast TV trouhleshoot-
ing: how a useful and accurate bridge can he built from &
combination of famillar general-purpose instruments: how
to ralculate shunts and multipliers; how to measure r-f im-
pedance with a simple T-network: how to measure in-
ductance and capacitance with a grid-dip osclllator and
scores of other money-saving “‘tricks™.

Read RARIC ELECTRONIC TEST INSTRUMENTS
for 10 days at our risk! Send coupon today.

10-DAY FREE EXAMINATION

= Dept. RE-93, Rinehart Books, Inc.

fl Technical Division, "]
1232 Madison Ave., New York 16, N. Y.

Send Turner's BASIC ELECTRONIC TEST IN-H
!STRUMENTS for 10-day FREE EXAMINQTION..
. I1¥ | decide to keep book, | will then remit $4.00

! plus postage. Otherwise | will return book post-
paid promptly and owe you nothing. N

I Namie
Addrest -
'Cify, Zone, Stote e .
iEmploycn Name ond Address ———
.OUTSIDE U.S.A.,—Price $4.50, cash only. Money
W back I book Is returned postpaid In 10 days.
(*TT Y L L L L
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* TWE MOST RUNANGER
x\\‘:\‘“‘?\‘\“\\\\‘.\\\“\ {1\ BMERICA

GREATER POWER
GAIN

UP 70

88%

LESS NOISE
FACTOR

g F ACTS from one of America’s

leading, independent research laboratories
proved the WALSCO Imperial will
out-perform all other UHF converters . ..
anywhere!

P
S o

: ‘-?nr‘trmn .
""_'7_..70&5 :
] A .

NEW distinctive
cabinet design
available in

beautiful assortment
of COLORS

Average Power Gain | Average Noise Factor
] D8

S00 | 650 | 800 | 500 | 650 | 800
mc mc mc me mc me

WALSCO Imperial 110.0| 9.5 } 9.5 | 15.0 | 155 | 16.0

Converter A 6054 |35 )185)200]21.0

Converter 8 70|65 |50 |18.0]185|20.0

WRITE FOR COMPLETE INFORMATION

WALSED ELESTADNIGS BURPORATIVN

3602 Crenshaw Blvd. « Los Angeles 16, California
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PHILCO TV TUII!T TUNIR Pt "70 -3100,

lens coi) strips). For *48 and ‘49 models .. -91.49

PHILCO TUNER with 1 socket RF strip wired. . 1.98
mi CKE RIP

Lirds "R SRl A Preres Hehi
LIGHTNING ARRESTER
at the Price of a Midget QENCEERiee S Wk i

ET, Less tubes. €B8S€. ... .....c.00cnuannnn $2.49
SET OF 2 SUB-MIN. TUBES for above...... 2.98
bakelite. Ilu bber nuthpleve 5000 . 49¢ 12/3.00
2.8 F CHOKE, 12Sma. . ...... 39¢ mul.oo

X3 1%} for MUSICAL CONTACT
l\l KE, l)FTECT()PHO\F Low Impedance,
mh R
RADIO-TV RUILDERS LIIIAIV 2
dlugn & data sheets l'ur tho Ham, Student, eu: .98

”‘AllNﬂ AID 'AMFLIFI‘I CNASSI‘ ‘ tube) .
u MAKE A READ CEST FOCRET RaDIO OR AMPLL:
netie ty NOw O"AIY 1,98
CRYSTAL MiKE '(’ﬁl’t;‘iia’;-‘x’v'.;i " nigh b
WATT RHEOSTAT 15 ohm. ... 1.29
AR T LOYR oS T AT G s " Mgg e R

Colls,” ~ Resistors,
Lundenurl and

MUCH
MORI- ! (Shnl wt.

MIGNETIG CKT. IRIAKER . 100VDC, 63
....... . 1. 29 5/$S5.00

| llSVAC ELECTNOMAGNET .. 0 oz pull; n-
llnunua duty., TR* x 1* 0.1, .ea, .lt 6/5.00

Ac bC 'I.UNG!I SOLENOID (11 1" X 1”7
0 .} ~ travel . ... ... ... en 89¢ 6/4.50

SOUND 'Owll 'HONO ‘UNITS (ANH-H- 1A) ...
use as mike or recelver .....,, ea. 1,95 2/3.49
SCOPI vuson .. moulded vinyi .. ea 98¢ 0/500

5 R. TUBE FRONT BEZEL ............

MODEL TAS5 Real protection against lightning H scguz R ConviEx Len rﬂ-‘.‘n‘d““hr:"%e en' 1’

NS
and static charges — the RADIART Lightning Arres- :’;i‘:g' HARDWARE. . FULL L oA ot ua® 1

. ol Serewn, ‘Washera, Lu 89¢° 3 Ibs)2.49

ter has all the featurest Fits anywhere. .. inside or || saLL 'uu':m%; uas, ste f-Yd x':;/mf B Ved Gve
K R STy T 3¢ '571.00

out...handles standard or jumbo leads...no | TEAVE 333 m-uuum y(,‘m T qpn,\mq.,

wire stripping necessary. . . does not unbalance the | élbion. ‘CONE & Toick Ccor VAbsbETSey Pre

. . . . D' T

fine ... low internal capacity. .. no loss of signal 1‘ o "‘37:“.1 bRt ("ms’"

s . gt $1050: Any 40 % Ar_31.30; Any 8% x B SLS
... internal resistance “leaks off” static discharges! | ' '———i2 oy A x 673130 Anv 67 x b Biie0 |

UNDERWRITERS LABORATORIES APPROVED.

““DIRECT FACTORY SPEAKER REPAIRS SINCE 1927
Min. Order $3.00. 200% deposit req. on all C.0.D.'s.
Please add sufficlent Postage—excess refunded

tHE RADIART corporation |y RADIO CORP.
CLEVELAND 13, OHIO K lm New orr 7ML Y.
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RESULTS - NOT JUST CLAIMS. ..
YOU BE THE JUDGE

THE PICTURE ON THE TV SET TELLS THE STORY
TRY A DAVIS SUPER-VISION ALL-CHANNEL VHF ANTENNA

And COMPARE IT WITH ANY TYPE OF YAG!
Or OTHER TYPE OF ANTENNA YOU ARE NOW USING:

fF YOU DO NOT AGREE THAT THE

DAVIS SUPER-VISION

ALL-CHANNEL VHF ANTENNA
IS SUPERIOR,

RETURN TO YOUR JOBBER
for CREDIT or REFUND

REMEMBER - NO CLAIMS.

YOU BE THE JUDGE L i,
“The Original Antenna Sold With A

LIST PRICE 534.95 Money-Back Guarantee”’
ASK YOUR JOBBER —
The Backbone Of Your Industry’’
FOR COMPLETE INFORMATION

N

Trade Mark Res. | PA0 1243, Burbank, California e

l SIIS RUSH INFORMATION TO ME AS CHECKED: |

DAVIS ELECTRONICS | ooyonpetemu nossn |
ata on New

AMERICA’S FASTEST GROWING I [ Send Name and Address of NEAREST JOBBER, |

ANTENNA MANUFACTURER | Name |

BOX 1247 BURBANK, CALIFORNIA | Street I

L City. State |

FM

FILAMENT
TRANS.

FILTER
CHORE

BATE A
&J8 COMYEATER SALS DISCRA.

Top view of the FM set. The filter choke
is under the selenium rectifier, and the
output transformer is just above the
6AL5 discriminator. The tuning capaci-
tor C is in the lower left-hand cor-
ner, and the filament transformer
beside the selenium rectifier.

FM RECEIVER FROM
SMALL-SCREEN TV

HAT to do with small-screen TV

sets? This problem is sometimes
solved by converting to larger kine-
scopes. This often works out well, even
though changes may be needed in the
high-voltage power supply and deflec-
tion circuits. Conversion is hardly
worth while when the set has only a
7-inch kinescope.

We bought a new large-screen TV
and had to decide how to dispose of the
old one, an RCA 621TS with 7DP4
kinescope. It had been giving satisfac-
tory results since early 1947. This set
had a trade-in value of only a few
dollars, so we decided to keep it for
parts.

The kinescope (still working) was
given to the local TV service technician
for window display. Various capacitors
and transformers were reserved for
future experimental work. The high-
voltage cage became a shield for a
small transmitter. The sound i.f. chan-
nel seemed too good to “cannibalize.”
We felt that it might work out as an
FM receiver. Its circuits include a
6ATS6 first i.f., 6AUG second i.f., 6AL5
discriminator, 6 ATS6 first a.f., and 6K6-
GT power stage.

The 621TS has a sound i.f. carrier
of 21.25 me, and its discriminator band-
width (between peaks) is 350 kec. The
sound channel width is 250 ke, meas-
ured 809 down from the peak.

We cut around the i.f. strip with a
hacksaw, using the chassis only. The

RADIO-ELECTRONICS



FM |

power tube or volume control could
not be included. The tube is too far
from the tuner, and the control is
mounted on the TV panel. When com-
pletely cut, we had an FM tuner on an |
irregular-shaped chassis about 6%

inches wide and 7 inches deep. Angle Now! fast testing in Plate Conductance with convenient
brackets and long screws were added ohms readings for leakage and shorts with the new Simpson
as mounting feet to hold the chassis Model 1000
straight.

A single-tube 6J6 converter-oscillator ® tests any tube—including 9 pin miniatures and subminiatures—

for plate conductance. Dial shows percentage of rated plate

was added. See the schematic. L1 is 7 S
conductance for more positive, accurate results.

turns of any convenient size wire
wound to Y%-inch diameter and spaced
to Y%-inch long. L2 is 6 turns, wound e tests are made under conditions simulating actual use in

to same diameter and length. It is "1‘-& radio, TV, hearing aids and other electronic circuits.
tuned 21.25 mec helow the FJM signal | [

with the 3-plate variable midget C, the ® gives youreliable shorttests because the Simpson 1000 quickly
only tuning adjustment. 1.3 is a video and conveniently shows you the exact ohms values for inter-
i.f. coil from the 621TS, retuned to element leakage and tube shorts.

21.25 mec. This coil is held by a metal

bracket which also shields it. Capaci- e Simpson's toll chart service makes a new roll chart available
tors in the tuner may be ceramic or each year and complimentary roll chart supplements are
mica. A volume control also was mount- provided at regular intervals.

ed on the chassis.

ANT
I 6.6

10

| o and-—-the Simpson 1000 is as handsome as it is usetul. Front
a0 To1F panelisfinished in non-glare grey hammerloid. Rich burgundy
carrying case looks like expensive luggage. Comes complete
with Operator's Manual—all for only $135.00, net. 5

"
»
9] :b'

CAPS INpp! UNLESS NOTED pe

Diagram of the set’s converter-oseillator.

6AQ5 power stage and a simple
a.c.-d.c. power supply. using standard
circuitry, were incorporated into this
new FM set. The audio output trans- |
former from the TV was used also. We
use a 10-inch PJM loudspeaker and the
quality is excellent. Output from the
first a.f. may be stepped down and made |
available for tape recording. We find
that a 23-to-1 stepdown is satisfactory.
This may be provided by a 330.000 and |
a 15,000 ohm resistor, hooked up across

the output as a voltage divider, with lo]
the recorder input tapped in at the M“/pm MODEL 1000
junction of the resistors.

This FM receiver does not look much | SEE IT AT YOUR PARTS JOBBER
like a commercial product. since the
final layout had to depend on the
original TV design. However, we can
pick up more than a dozen stations in SIMPSON ELECTRIC COM PANY
the metropolitan New Yorl: area. Most
can be received on a ?'fOOt St,"?.":‘h.t' 5200 West Kinzie Street, Chicago 44, Ilinois
wire antenna. And the sound quality is EStebrook 9-1121

xcellent.
excallen’ IN CANADA: Bach-Simpson, ttd., London, Ontario

E‘n,?ée CONDENSER TESTER

Finds Intermittent
Condensers Instantly
NET

Pres-probe’s sliding tip
with variable resistance

END

WANTED

WE NEED YOUR SURPLUS
ELECTRONIC EQUIPMENT

TALLEN CO., Inc., Dept. RE
159 Carlton Ave., Brooklyn 5, N. V.

8000000000000 000000000000000086000800000

prevents condenser WE PAY TOP $8$ FOR:
healing. Tests with 4 RADIO RECEIVERS | w PLUGS
pows! on. ch;u‘es + l% lSMII"I’ERS : gg[‘gss
no adjustment. Stops *
’w . S & A % ARC.3 % TELEPHONE
guesswork, Saves 1
A time. Convenient WAHLLIC] * A“; 13 O rNATEleAELST -
' | probe size (73" long) . W ENGH ¥ fr?olc"Aorlbas = : Ve ecto
\,’ | Satisfaction guamntud % CLAMPS ANYTHING!
\ \}| See Your Dist. or Order Direct Write, Wire today! Tel} us what yow Aave.

PRES-PROBE CO.

“I think 1 found the trouble lady” 4034 N. Sixth St., Milwaukee 12, Wisc.
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f‘ON TOP

OF-THE-S TATION
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FR|NGE

These “BIG JACK”* Antennas are performing with
outstanding success in many areas. Near-station instal-
! lations of the BJ-1 provide a higher gain and clearer
Q.. picture on all VHF channels in range. The BJ-2, for
¢ fringe arca installations, has provided excellent recep-
3‘: tion where other antennas have failed.

Kay-Townes superior
constructions and cn-
gineering  details  plus
fringe arca “*Know-
How” make the BIG
JACK scries the greatest
high-gain VHF anten-
nas ever built.

CHANNEL NUMBER

KAY-'I'OWN ES
ANTENNA

BOX 586, ROME,

GA.

NEW DEVICES

VU METER

TapeMaster, Inc., 13 W. Hubbard St..
Chicago 10, lll.. has introduced a VU
meter, model I0VU, for visval record-
ing control of ony recorder.

The meter hos o stondard VU scale
and sensitivity, color differentiated
with percentage modulation (in black)
on the top arc from 0% to 100%, and
volume wunits (in red) on the bottom
arc from —20 to 43 VU. (0 VU equals
100%,). Basic sensitivity is 200 micro-
amperes. It uses a full-wave instry-
ment bridge rectifier gnd has dual
impedance for use with either high-
or low-impedance circuits.

3

The VU meter comes in 3/-inch
rectange Jlar semiflush mounting. com-
plete in black bokelite cose ready to
connect. Instructions and calibration
dota are supplied for use with oll
makes and madels of recorders.

TY SET COUPLER

Mosely Electronics, Inc., 8622 St. Charles
Rock Rd.. St. Louis |14, Mo., hos com-
bined o multiple TV set coupler and
lead-in socket in one unit. Each Tiny-
Mite unit will operate two sets from
one antenna, and under suitoble con
ditions. severol couplers moy be used
for four or five sets simultaneously.

The coupler is designed for use w ith
flot or tubular transmission line and
s' installed on the baseboard or back
ot set.

INDOOR ANTENNA

Tricraft Products Co.. 1535 N. Ashland
Ave., Chicago 22, |Ii., hos onnounced
o wu.h.f. indoor antenno, the model
210. The ontenno consists of o 2-element
array with o plone reflector ond meas-
ures 12 inches from side to side

Model 210 has o beam width of 46°,
in, a front-to-bock rotio of
ond o standing wave
mnder 2.4:1 averoge.

rotio

LR
LU0
-.".‘

s

P ™,
o

D00
t‘Q‘!‘i':.

TRANSMISSION LINE

Fretco, Inc., 406 N. Craig St., Pitts.
burgh 13, Pa., has announced a new
w.h.f-v.h.f. transmission line for lead-

N
NG
-

ins. The insulator is made of low-loss
material called polythemalyne. Imped-
once is 300 ohms.

LIGHTNING ARRESTER

JFD  Manufacturing Co., Inc., 6101
ith Ave., Brooklyn 4 N Y., 1S pro-
ducing a v.h.f-v.h.f, lightning arrester,
the 3-in-1, model ATI0. The unit
grounds static and lightning from flot
ribbon, tubular, oval-tube, double.
barrel or open-wire twin-lead.

WINDOW ANTENNA

Rodio Merchondise Soles, Inc., 201&
Bronxdale Ave., New Yark 60, N. Y.
has developed o window sill bowtie
ontenno for u.h.f.. the Swivel-8ow,
model WB-I10.

The antenno hos o rototing heod and
o swivel-action extension arm. It ac-
commodates windows from 32 to 42
nches wide. Extension mounts ore
avoilable for windows up to five ond
six feet.

SELENIUM RECTIFIERS

Radio Receptor Company's Seletron
Division, 251 W. 19th St., New York,
N. Y. has developed a line of encop-
suloted selenium rectifiers which oper-
ote as self-contained units at normal
voltage and current rotings. The stack
con be exposed to temperotures rong-
ing from —55° C. to over 150° C.
Encopsulation in many coses octs as

Po0

a sotisfactory substitute for hermetic-
ally sealing in oil. Several rectifiers
can be encapsulated in a single unit,
and they can be provided according
to any mounting specification.

GENERATOR ADAPTER

Philco Corp., Tioga and C Sts..
Philadelphia, Po., has announced the
model GB00O v.h.f.-to-u.h.f. signal

generator adapter. The unit permits
measutements to be made at u.h.f.
while controls, markers and attenua-
tors are opercted at the common
v.h.f. frequencies.

As the output of any v.h.f. signal
generator at 60 mc is fed into the
adapter, the v.h.f. sweep or marker

signal beats against the u.h.f. oscille-
tor of the unit, producing u.h.f, signals
at the sum of the two frequencies, and
having the same characteristics as the
input signal.

v.h.f.
o

|
|
|
L |
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THREE ANTENNAS

Neol Electronic Co.. 106 Seminole
Drive, Huntsville, Ala., is producing
a v.h.f. Yagi for channels 7-13. the
Thrifty; o u‘g.f. Yagi, mode! FB-U1000;
ond o u.h.f stacked V. mode! FB-V83,

B BATTERY

The Tube Dept., RCA Victor Division,
RCA, Hoarrison, N. J., has announced a
new, low-priced 75-volt B battery for
portable radios. It has conventional
LeClonche cell construction, and meas-
ures 8% x 1% x 1194 inches.

2-CHANNEL YAG!

Chonnel Master Carp., Ellenville. N. Y.
hos onnounced the model 525 Twin-
Tuned Yagqi, for channels 2 and 5.

The antenna, which features o trans-
former-type dipole, has o goin of 8l4
db on channel 2 ond almost 8 db on
chonnel 5 for a single boy. Stocking
provides higher gain,

__ L
UHF BOWTIE

Broch Maoanufocturing Corp., Division
of Generol Bronze Corp., 200 Central
Ave., Nework, N. J., has introduced
their u.h.f. bowtie antenna. model 489.

Designed to meet the reQuirements
of primary, ghost-free u.h.f. areas,
the model 489 can be stacked for

SEPTEMBER,
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NEW DEVICES

fringe-arec reception. Speciol feotures
include airspace terminals and a
molded resilient phenolic insulator.
One stocking bar is included with
each unit,

DESK STAND

Atlas Sound Corp., 145|
Brooklyn 18, N. Y., hos releosed o
desk stond. the model DS.10 for oll
types of microphones. The micraphone
coble is concealed in o slot under-
neoth the center seciion of chromium
trim ond is directed out at the reor

39th  St.

of the base. No removal of plugs or
connectors is necessary. All parts are
die-cost and finished in gun metal
enamel and chromium.

VIBRATOR TESTER

P. R. Mallory & Co., Inc,, 3029 E.
Washington St., Indianapolis 6, Ind.,
hos announced a vibrator tester, the
model 12VTID for auto radios. The
instrument will test & or |2-volt vi-
brators of the most popular types ond
all auto radio vibrators used since
1940. In conjunction with o filtered d.c.
power supPly, it will test self-rectify-
ing or tube-rectified vibrotors of ony
frequency from 100 to 250 cycles.

A push-button switch adiusts d.c.
input voltage for START ond CONDI
TION test. Condition of the vibratior is
determined by the reading on the
GOOD-BAD scole. The vibrator iester
measures 6% x 10% x 5% inches.

TEST INSTRUMENT

Electronic Measurements
tofoyette St.. New York. N, Y. has
announced o new tube-battery-ohm
capacity tester. Model 207 features a
7/3-inch meter for counter use. The
tester has 4-position lever-type switches
ond is housed in a portable oak case
with remavable hinge cover.

Corp.. 280

CRYSTAL CARTRIDGE

Webster Electric Co., 1900 Clark St.,

Racine, Wis., has announced a
2-needle. dual-output cartridge, the
model FX for replacement use. It is

adaptable to high- or low-output ap-

l 125

- THE Greatzet
L 7 UHF-VHF

| .27 ANTENNAS
‘ . EVER BUILT!

| . FAR-REACHING
1 _and PHOTO-CLEAR
| oo RECEPTION!

Original, revolutid .'
FIXED IMPEDANCE?

reception with a singfe
sion line. E

Kay-Townes' BJU Antennas ay
recognized leaders in the field of 4
picture, high-gain, trouble-free Ut
VHF antenna performance! Simplift
but more exacting and effectiv
engincering has resulted in “bug-free!"iy
antennas that provide photo-cledr.?
reception. One lead-in wirc only. No %
malching pads or isolation filters . . . !
no coils or condensers . . . which tend

to cut down signals.

T'THE BEST ALL CHANNEL
- UHF-VHF ANTENNA
"AVAILABLE" says _
. ‘kpbding Alabama Dealer
k ry N. Bailey of Mobile
; #We have tested more
?5 different antennas in
grck for a good perfor-

KAY-TOWNES
ANTENNA CO.

BOX 586, ROME, GA.
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BUILD 15 RADIOS

ONLY

AT HOME ${Q%

With the New Improved 1954

Progressive Radio “EDU-KIT”

NOW INCLUDES |

SIGNAL TRACER
and
CODE OSCILLATOR

FREE TOOLS WITH KIT :
e ABSOLUTELY NO KNOWL.
EDGE OF RADIO NECESSARY
o NO ADDITIONAL PARTS NEEDED
e EXCELLENT BACKGROUND FOR TV
e 10 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
“EDU-KIT" OFFERS YOU

The Progresasive Radio “!du-KI(" offers you a home study course at a rock
ttom price. Our Kit is designed to Radio Technicians, with the basic facts
Co i 5 vou.;-u

0

upveuod IIMPI‘ and clearl
involved in fadio Reception.

Radio Symbols and Diagrams: how to build

ehomuﬂu. how to mount various radio parts;

or Pro onat_manner. You will learn how to operate

Receivers, Transmitters, nna Audln Amnllﬁnl You will learn how to service and

ﬂouhlc-.hoot radios. You will learn code. You will receive training for F.C.C.
cense.

ident
!

In brief, you wilt recsive a basic education in Radio cxactly like the kind you
would onpecl to receive in a Radio Course costing 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
ts he world. It is not necessary that you have even the

ce or radig,
€du-Kit’’ is used by many Radio Schools and Ctubs
( is used by the Veterans Administration for Voca-

e nstructor.
are inciuded. All re individually boxed, and idontlﬁ«l by name, photograph
and diagram. Every p involved in building these sets is carefully explained.
You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive ladlo ““‘Edu-Kit'' comes complete with instructions. These
instructions are in a clear, simple and progressive manner. The theory
of Radio T Radio Audio Amplification and servicing by
Signal Tracing is :Iearly oxplnmed Every part |s iuonuﬁod by photograph and
diagram. You will tearn the function and theory of eve:

he Progressive Radio *‘Edu-Kit'’ uses the prlnelplo o' 'Lonm by Doing'‘.
Therefore you will build ndno- to |llunuto the principles which you learn,
Thn udno- are designed in a mode manner, aceording to the best prmeupln
of sent-day educational practice, Vou begin by bul ldlng a -Implo nd Th
nex( set that you build is slightly mor a
wnll ﬂna yoursely com(vuctmp still_more advanced r io nd
Radio T Altogether you will bu.la fﬂnn

B w lecuvnu Tvnn-munau. Amnlnﬁon. Code Osciltator and Signal
Tracer. These uh operate on 103-123 V. AC/DC.

THE PROGRESSIVE RADIO “EDU-KIT”" IS COMPLETE

You will veeeuvo every part necessary to build 15 different radio sets. Qur
kits contain (ul:nJ ube sockets, chassis, variable condensers, electrolytic con-
densers, mic. paper line cords, selenium recti-
tiers, tie nnp-. coils, h.'dwa sold:

very part that you need is m:lu

so that you can easil
tloc(rlcnl and Radio Complete, eal
ition, the CKdu-Kit'' now n

Prog - Signal Tracer, F.C.C. instructi
comple(e radio eouvle. down to !ho lmlllelt dehll

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be uu’m to recognize
nnu repair troubles. You will build and learn to operate a pro uuennl Slqnll
You receive an Electri io Tester, and learn to use io

airs. While you are Iearm q in practical way, you will be -blu Io do

a repair job for your, nenghbo which will
far exceed the cost of the :du-m to_learn radio
quickly and_ ecasily, and have others or it. Our on-ultahon Service will
help you with any technical pvobleml whlch you may have.

FREE EXTRAS
o ELECTRICAL AND RADIO TESTER e ELECTRIC SOLDERING
IRON o BOOK ON TELEVISION e RADIO TROUBLE-SHOOTING
GUIDE  MEMBERSHIP IN RADIO-TELEVISION CLUB e CON-
SULTATION SERVICE o QUIZZFS e TRAINING FOR F.C.C.
LICENSE

"ldu-mt" requires no Al instructions

(]
8 hook ~up wir
ed. Theu are mdlvmunlly Dn auod.
L) mcluded, as
structions -n p .
'or lorvlcmg with the
The “‘Edu-Kit’* s a

D D D N D D EN SN SN BN BN SN SN BN SN BN BN ED N BN En g
Il Send me the "Edu-Kit" with 10 Day Money-Back

Guuranho—mcludc All FREE extras.

Chock or M.O, enclosed—postage prepaid
l C.0.D. {U. S. Only)—1 will pay postage

NAME

{0 Send further informa- ]
tion.

Outside U.S.A.—cash I
| orders only; send “in- ||

J| ADDRESS

tern't't M.O, or chockl
an U.S. bunk Postage

Prepaid. “Edu-Kit'* for ll
210-250 V. AC/DC $22.45

I PROGRESSIVE_ELECTRONICS CO.

497 UNION AVE., Dept. RE-75, Brooklyn 11, N. Y.

NEW DEVICES

plications
‘capacitor.
! Without the copocitor the cartridge
!develops 4.4 volts at 78 r.p.m. ond 2.6

W 'volts ot 331/;—45 r.p.m. With the
capacitor it develops 1.2 volts at 78
r.p.m. and 0.6 volt at 33/3-45 r.p.m.
| The tracking pressure is 8 grams and
+he cutoff frequency 3,500 cycles.

by means of a shunting

U.H.F. CONVERTER

Turner Co., Cedor Ropids, lowa, is
producing o u.h.f.-TV converter for
low-signal oreo installotions. The unit
features a 2-section preselector with
two cooxiol covity tuners, o double
shielded fundomental oscillator, ond
broodbond amplifier with cascode cir-
cuit. According to the monufocturer,
signal power loss in the preselector is
reduced to 3 db ond the noise fiqure
is 175 db moximum ond 15/ db
minimurr,

BAFFLE KIT

Manvufacturing Co.,

Lowell
clede Stotion Rd., St.

3030 Lo-

Louis, Mo.. has

announced a speaker baffle kit for
mounting an extro speaker in outo-
mobile package shelves.

The kit includes o daoshboard 3-way
switch which permits operation of th»
car radio speaker alone, rear speaker
alone, or both simultaneously;: o
stamped baoffle plate with tamper-
proof perforated metol, mounting
It is designed

screws ond instructions.

for 6 x 9-inch oval car speakers. A
metal odopter is ovoiloble for round
speakers.,

CAPACITOR TESTER

Lee Electronic Labs., Inc., 233 Dudlev
St., Boston 19, Mass., hos developed
an electronic copacitor tester, and
leckoge indicator, model CT-1. The
unit features a built-in power supply
which provides a.c. and d.c. test volt-
oges. It contains o miniature selenium
rectifier and o dval copacitor R-C
filter network with o neon lomp leak-
oge indicotor.

EXND

All specifications given on these
pages are from manufacturers’ data.

October lssue

at your newsstand now.

A new high in science fiction!

SCIENCE-FICTION PLUS

SEE the first astronomically accurate color close-up of the
sun! READ what happened when the earth stopped! You'l
find these and many other challenging stories and articles in
the October issue af SCIENCE-FICTION PLUS, Buy a copy

Remember—don't say science fiction

SAY SCIENCE-FICTION PLUS!

RADIO-ELECTRONICS



After-WARD You'll Install
no Others.

WARD will give you the
“HI” in sales — the “HI"” in
profits you seek .. . WARD
Antennas always create
greater customer satisfac-
tion. Remember, WARD
will keep your inventory
lower and cut your

“call backs” . ..

Ask Your Distributor for the
new Ward Ultra Hi-line and
Signaline Catalog.

ZIP-HI MAST — Corrosion-proof 16

gouge permatube . . . easily ossem-
bled ... in 2, 3, 4, 5 section models.

3 X 3 — Original development for
UHF band composed of 3 stacked 3
element beams. Full wave spating be-
tween bays . . . clean cut pattern with
sharp forward lobe ond na side lobes
...cut to frequency . . . unsurpossed
for neor fringe ond fringe areas.

127

BOW TIE — Peok-A.Bow design with
the only adjustoble screen on the
market . . . Avoiloble in single and
stacked models.

CAN-CAN — New lazy H design for
entire UHF band . . . uni-directional
pottern . . . sturdy compact unit . . .
field tested ond thoroughly proven.

CORNER REFLECTOR — For semi.
fringe areas . . . ruggedly designed
to eliminate ghosts and vibration.

RHOMBIC — Highest gain of all UHF anten-
nas . . . for fringe and super fringe areas.

SEPTEMBER, 1953

1148 Euclid Avenue

HEAVY DUTY BASE — Ruggedly con-

structed to fit all masts from 14 to
2%"” 0.0.

e WARD

DIPLEXER — For seporate UHF.VHF
antennas . . . or for set and convert-
ers with separate UHF-VHF terminals
. . . Foolproof . . . easily installed.

10 ELEMENT YAGI — Multi-channel
series of 10 element UHF Yagis . . .
Excellent for fringe areas . . . very
directional . .. completely pre-ossem-
bled — single and stacked models.

PRODUCTS CORP.

DIVISION OF THE GABRIEL COMPANY

Cleveland 15, Ohio ¢ in Canada: Atlas Radio Co., Ltd.
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New Portable
Battery-Operated
Spring-Motor
Tape Recorder

The Magnemite™

For all field recording without AC power!
Smaller and lighter than a portable type-
writer, the Magnemite* actually makes
field recordings that can be played on any
studio console equipment. Completely
self-powered, the Magnemite* does away
with bulky and cumbersome generators,
storage batteries and rechargers.

Just check these unusual features:

® Noiseless and vibrationless governor-
controlled spring-motor assures constant
tape speed.

©® 100 operating hours per set of inexpensive
flashlight-type dry cell batteries.

o Earphone monitoring while recording, and
earphone playback for immediate quality
check.

©® Operates in any position, and is unaffected
by movement or vibration during operation.

® Warning indicator tells when to rewind,
and shows when amplifier is on.

® Broadcast models weigh 15 pounds. Slow-
speed models weigh only 10 pounds.

® Requires no more desk space than a letter-
head, measuring only 11 x8Y2 x5V inches.

There’s a choice of 5 different models for
any recording need. High fidelity units,
meeting primary and secondary NARTB
standards, which record and play back
frequencies up to 15,000 cycles, are avail-
able for broadcast stations, critical music
lovers, and scientific research. For investi-
gation, missionaries, reporters, and general
dictation while traveling, there are units
which play up to 2 hours per reel of tape.

Write Dept. RE today for complete descriptive
literature and direct factory prices.

AMPLIFIER CORP.
of AMERICA

398 Broodway, N. Y. 13, N. Y.
*Trade Mark Reg.

the new

BERNSBAL

top technical information at low cost

LIBRARY

Modern, handy-sized hooks on
all the practical aspects of TV,
high-fidelity and radio. Gerns-
back Library hooks cover serv.
icing, construction and theory on
a pre-engineering level. The
quality of the technical writing,
the scope of the contents and the
low price, make them unique in

the electronics field.

From the publishers of
RADIO-ELECTRONICS

Radio & TV Test Instru-
ments—No. 49,

TE5T w&ﬂﬁ

How to build just about
every instrument required
for modern TV.radio serv-
P icing. Plus chapters on
L. constructing a practical
" | servicing bench and carry-
ing case. 128 Pages. Over
100 Illustrations. $1.50

PSR

High-Fidelity — Design,
Construction, Measure-
ments—No. 48.

An audio man’s audio
book. How to get top per-
formance from a high-
fidelity system. New 3-
way approach. 21 top au-
dio men wrote this book.
128 Pages. Over 100 Illus- 3
trations, $1.50

et

g Radio & TV Hints—No. 47.

Offers over 300 sure-fire
hints. gimmicks, and short
| cuts on radio. TV and
audio. Gathered from the
hard-earned experience of
experts. Grouped in seven
sections. 112 Pages. 132
1llustrations. $1.00

Television Technotes—
No. 46.

Cut routine trouble shoot-
ing to the bone in TV
servicing. llere are the
symptoms, causes and cures
of over 600 troubles which
occur in scores of sets
made by leading manufac-
turers. 128 Pages. $1.50

o= Basic Radio Course—
No. 44.

John T. Fryes classic on
fundamentals! For the
W practical man who wants
to learn theory. Covers
everything from Ohm's
Law to advanced servicing
in a style which makes
learning fun. 176 Pages.
Cloth cover. $2.25

Best sellers on Radio and Audio

Radio Tube Fundamentals—No. 45
How and why tubes behave as they do in
modern radio circuits. Written for the
technician. 96 Pages. $1.00

High-Fidelity Techniques—No. 42
One of the best written and most informa-
tive high-fidelity books published—at any
price. By James R. Langham. 112 Pages.
%$1.00

Practical Disc Recording—No. 39

Covers theory and practical techniques. A
full chapter for each important recording
component. 96 Pages. 75¢

OUT SOON !!'!

TV REPAIR TECHNIQUES—No. 50
Watch for it at your distributor

Model Contro! By Radio—No. 43
Remote control of model planes. bogts and
trains. Theory and construction details. 112
Pages. 114 [llustrations. $1.00

Public-Address Guide—No. 41
Covers every phase of PA installation and
maintenance plus construction details. 80
Pages. 1llustrated. 75¢

See your distributor—or mail this coupon

| GERNSBACK PUBLICATIONS, INC., Dept. 93
1 25 West Broadway
New York 7, N. Y.

Enclosed is my remittonce of § .
| Pleose send me the following books postpoid.

§ O» O4 O« O6 04
: O4 O4 04 046 O

Nome
|

(_Pleose print cleorly)
| Street S

1 City . _Zone__Stote

RADIO-ELECTRONICS
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cars ond trucks

Becouse G maijority of the rodio-equ‘upped
that pass Your door have Delco radios their servicing
s a great business-building oppor'uni'y -

and Delco Radio's service program offers real help!
Delco Radio glone is the source for Delco Radio original
equipment and universal replacement ports——reodily
available through United Motors Electronics Distributors.
Delco Radio alone con supply You with its complete ond
Manual and its "Testing Tips,' ©
factory information

represent

comprehensive Service
monthly bulletin giving you the lotest
on testing and repairing Delco rodios——indud-
ing the Delco models equipped with the sensa-
gnol-Seeking Tuner! To geton the
United Moftors

tional new Si
Delco Radio team contact your
Electronics Distributor todoy!

DELCO RADIO

ORATION, KOKOMO.\ND\ANA

DIVISION OF GENERAL MOTORS CORP

A GINERAL MOTORS PRODUCT o Q‘w a UNITED MOTORS uNE
/ oros!

DISTRIBUTED BY ELECTRONICS WHOLESILERS EVERYWHER!

SEPTEMBER, 1953



WITH THE TECHNICIANS

FRSAP HOLDS PICNIC board of directors, and Donald Snell
STAN: Bu RN \ The Federation of Radio Service- and Norman McGovern to serve one-
of Pennsylvania year terms. The board is completed

' f - men’s Associations !
5# L‘)f; .+-’:?,- .{-r 'Eg held its July meeting at Lily Lake, Lu- by the unexpired terms of Abraham

zerne County. The mecting was held in Ander, Theod9re Cornish, Ed Fisk and
| conjunction with the Luzerne chapter’s Bertram Lewis.

« CATHODE ‘RAY TUBNE"SIPECIALS % | annual clambake and outing. This NATESA FALL MEET
ONK YEAR GUARA H
* - | event, which has now become famous . National Alliance of Television
¢ among ra lo-telev1smdn tecfthIOans, wa;s and Electronic Service Associations an-
‘f‘:(t)‘::d&i ::’e au:r:vdagusrr:untizizg :::t‘;: nounces definitely that the annual
* " X ; *  NATESA fall convention will be held
x? including a delegation of several ja;’s on October 9, 10, and 11 at the Morrison
AT New York City. The regular July  yote] in Chicago. The Television In-
* meeting of the National Electronic gy yjation  and  Service Association
* 1 Service pealers As§oc18tlons was also (TISA) of Chicago will be the host.
* held during the OUt"Tg' ) ¢ Plans have been laid for display
x «| B Furthe:‘l plfan‘s welte ({)eta}l]lel((ii dor'_an booths, seminars, discussions, banquets,
ANTENNAE SPECIALS thastefn;] A0 ell’ﬁr'llced loh'e 5 : u’t;]"g: and a floor show, with the idea of
X b bousLE “vr Antenna.... ABe  SOLEET et' L : ] ]aaeg:::;acatn:i Other  combining business and pleasure at
T e OEMENT comdhE e 2 : routine business was tr o vhat should be the biggest convention
* ;:.';‘.’S"ﬁ‘.’ s'!'...i.‘m‘io;.‘ w208 21 X The Television Service Dealers As- I\IATESA has yet he](fg
* winbow Comicais il i 378 * | sociation of Philadelphia is a member
* MASTS 37238 Pimn £44 153 x | of the Pennsylvania Federation. Louis G-E RECEIVES AWARD
T 9 1.49 o H H
. meN::c"‘,M;:':-" e ssamre & J. Smith heads the new Philadelphia John T. Thompson of General Elec-
K 127 Hea sl.'z :'uukcm\xun. .”::uolo:;:g;* R tl]‘iC'S ’I;.Ube Depz;{tr(;mn’;, ]]eft, rec’I(‘ﬁvis
* Heavy ug Speaker. . ...c.c00 H 1
i = plaque from the Radio Television Tech-
K CHER T aSa ARyt Coscode Tuner. 31%3i00 * ROCHESTER ELECTS nicians Guild of Boston, Mass., at a
WIRE RECORDERS IN STOCK The Radio Technicians Guild of regular meeting. Plaque is presented
* * . . . B
N e e P30 speed T it for Price. Rochester, N. Y., elected the following by Guild president Ben Sims, right, for
* "313.-”353".1?"” Amplifier. . .... Net s;z go* officers at their annual meeting: the Tube Departmcnt's work in insti-
e Eale AN e man Ammplier. | Net 99:30 % Alfred L. Best, president; William tuting and carrying out a nation-wide
A A T e e “WEnSTEn"Vims 5 | de Vries, vice-president; Francis G. public relations program for the TV
e SSRAKER Stoffel, secretary; and Bertram Lewis, service industry. In center, veteran
b (A T LA treasurer. Harold Eskin, the past presi- radio-television teacher and service
* 190 voke' i gt dent, and William Brewerton were technician organizer A. C. W. Sanders.
* 630 Vert 2‘,';::,'" petadpetL: elected to serve three years on the END
CASCODE TUNERS
N b
* AUTNOI;;ID‘“I;;;;HIIUTOIS for: G ral Electrie. *
S 2 St ity nee £ e, B
* ’r‘é‘.ﬂ"'::ﬁnfoﬁ?’."nﬂ"m'.";‘IJ.‘A'.’"’.?J:; P Ttk
K We carry a complete stock of HI-FIOELITY and W
fﬂ.‘.’ ':?",m."e'o'n?.'-m line ot :3,.."2':'--’.1“..’33’-.:?'
* tubes at 50/10% discount. Also many other s ] *
purpose and transmitting types, and all_el ronle
parts and equipment at lowest prices. Send
* list of your requirements for prompt uuouhon:
Terms; 200, with order. Balance COD. All pracu
Y% FOB. NEW YORK Warehouse. Minimum order $5.00. %
Write for our lotest price list end Hi-Fi
* Catolog to Dept. RE-9 *

B RN RADIO ond | Officers of the RTG of Rochester, N. Y.

ELECTROMICS CO. Left to right: Bertram Lewis, Wm. de
[€.8.5. THEATR] ELOG,| Vries, Alfred L.. Best, Francis G. Stoffel
1497 BROADWAY * NEW TORK 19, N.Y. and Harold Eskin (past president).
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LARGEST SELLING
BOOSTER

at any pricel
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~ \ FEATURES WITH

A

| SWEEP
A—N—'Y GENERATOR

There are 16 additional features incorpo-
rated, which make it a “must” for the
radio technician. All, together, emphasize
the superiority in dollar value of Triplett

3434-A. See this tester at your distributor’s.

: |9

i

And now compare the
Quality per dollar

TRIPLETT ELECTRICAL EQUIPMENT CO., BLUFFTON, OHIO
SEPTEMBER, 1953
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osA7 Precise

OSCILLOSCOPES

(IN KIT OR WIRED FORM)

THE NEWEST, THE ONLY ONE OF ITS KIND!

8'%2” OSCILLOSCOPE: PRECISE MODEL #308

Now another great Precise Oscilloscope!
The only 8'2” Oscilloscope on the
Commercial Market .. .in Kit or Wired
Form ... at an unbelievably low price.
Designed to bring you true TV picture
clarity and laboratory tested accuracy.

ALL THE OUTSTANDING FEATURES OF THE
MODEL 300 as shown below, PLUS:

% INTENSIFIER ANODE

% HI-LOW-NORMAL SYNCH. (A Precise First)
% 8%z INCH TUBE (A Precise First)

% VOLTAGE REGULATION (A Precise First)

“Seeing is Believing”—Go and See!

your nearest jobber
308K—kit form $129.50

SPECIFICATIONS: PRECISE MDOEL 300 OSCILLOSCOPE

VERTICAL - Vertical-ftat (3gb: OC through S megacycles with sensitivity of
greater than 10 millivoifs push-pull(3.94 Millwwoils ¢m). Constant Resist-
ance: Push-pull hput immediately Converted to single-ended normal or
reverse Phase by shorting bar at woputs | and 2. Frequency compensated
vertical stepping attenuator selects AC or OC inputs: Push-puil OC ampli
fiers from input through outPut: Intrnal eiectronic mising through inputs
1 and 2; five-way Dinding posts.

POSITIONING Brigke type pon:lioning on vertical and horizontal does
not vary tube characierishics

HORIZONTAL Frequency Compensaled stepping atlenuator in horizontal
amplifier: Push-pull Horizontal out

BLANKING — infernal (return teaCe blanked). external {return frace not
blanked), 60 Cycle or 120 <ycle Blanking through Blanking ampliber ¢ir
cult.

SYNCHRONIZATION External, Infernal Posilive. fEnlernal  Negative
tnternal 60 cycle or Internal 120 CyCle syn~hroniration

SWEEP RATE — Driven o non-driven linear sweeps from 1 Cycle to BOKC
in Five ranges (1-10 cyCles uses enternal C cireuit): Trigger potentiometer
MACNIFIER — Electeonic magmitier and magnifier positioner allows any
part of 2 signal to be magnilied up to ten fimes (eQuivalent 1o 70 inches
of horlzontal defection)

CALIBRATION — Internal square wave calibrator and pofentiometer for
using 0sCilioscope al 2 VIVM on Peak to Pean measurements.
CALIBRATION SCREEN Edge-illuminated scale and Rraticule may be
1urned on or off; fillered sCreen

OUTPUTS ON FRONT PANEL — Plus Gate outpul: Sawlooth output: 60 cycle
phasing oulpul: 60 Cycle unPhased outbut. Calibsation output.

FOCUSING Astigmatism, focus and Intensily control

CRT — NEW 77 Tube. normally subplied is medlum persistency type 7Jr1
{oscitioscope green trace high persistency types availavie at additional
cost

DIRECT — Defection plates svailable from sear of cabinet.

INTENSITY MODULATION — Z modulation through modulation amplitier
GENERAL — Low toss components: Dver-designed fused power supply for
additional Crcuitry. Deeply etched alumifum panel: New Darts HrOm ofiginal
manutacturers — (ND SURPLUS). Steel cabinet: 117 1 14° n 177 complete
with instruction book and ali components: Accessones Model 912T{MM)
Demodulator Probe and Model 960 CaPacity Altenualor Probe available at
eitea cost Piease see specifications on following pages

There are many additional features and circuits in 11t form. whith may be
added 10 the Modet 300 Please write us for descripiive hiterature

" wmooeL 630k
REAFTY B MARK. GEN. i
$33.95 MODEL 610K
RF SIG. GEN
$23.95

yoorL soik

DELURE VA

MODEL 909K

VAC. TUBE VOLTMETER TUBE VOLTMETER
$25.98 $38.98

ALL ABOVE KiTS AVAILABLE IN WIRED FORM

precise

DEVELOPMENT CORP.

OCEANSIDE, NEW YORK

300k—kit form _____$94.95
300W—factory wired —_ $199.50

MODEL 912
RF PROBE

MODEL 99y
HI-¥OLTAGE PROBE

" ﬁ $6.98

Prices slightly higher in the west. Prices and
specifications subject to change without notice
o -

MODEL 468K
RES. DECADE 80X
$18.93%

' PRECISE DEVELOPMENT CORP. Oept. RE 21 1
999 LONG BEACH ROAD » OCEANSIOE, L. I., NEW YORK 1
(]

GENTLEMEN: Without any obligation on my part, kindly send I
me the following: ]

[J PRECISE CATALOG [l

[J NAME OF DISTRIBUTOR NEAREST ME I
NAME 1
ADDRESS. :
cy. ZONE STATE H
a

TECHNOTES

STROMBERG-CARLSON TV SETS

No picture, weak high voltage, and
lower than normal screen voltage on the
6BG6-G horizontal output tube may be
caused by an open resistoir in the volt-
age-doubler supply in 19C, 119RP, and
119M receivers.

S00uuf
ok 2
X2(2) <
2
»
>
3 680K
d Jw
34
3
AN /\l
T 500upt/ 20KV I
4 2
3 E

Check the four 680,000-ohm resistors
which are connected in series between
the plate of one 1X2 and the filament of
the other as shown in the diagram.

Replace the defective resistor with a
high-grade 1-watt unit. Take care to
make smooth soldered connections to
minimize corona. —Clarence J. Tabor

ZENITH 23G22 TV SETS

We have had several sets come in
with shorts between one of the tapped
windings and the core of the flyback
transformer. In these and several other
makes and models, the output trans-
former is mounted on its side instead
of as its manufacturer intended.

Wax is used to insulate the winding
and keep it centered in the core. When
the transformer is mounted on its side,
heat softens the wax, and the weight of
the winding and core vibration cause
the winding to slide down until it shorts
against one of the sides of the core.

If the windings have not been dam-
aged by the short, the transformer can
be repaired as follows: Remove the
transformer from the set and hold it
over a hot soldering iron to soften the
wax. Push the winding back to its
original position and fill the space at
the sides with fish cloth or other high-
voltage insulation. Use coil dope to hold
the new insulation in place. Check with
a 20-megohm or higher ohmmeter to see
that windings are not shorted to each
other or to core before replacing the
transformer.—Fairbanks Tryon

G-E 16T3, 16T4, 17C102
Sync instability and loss of contrast

may be the complaint on these and
The trouble

similar models. is often

65L7-GT
SYNC AMPL &
SYNC CLIPPER

TO SYNC TAKE-OFF,
02

$2.2m8

{_B_BUS

caused by leakage in the coupling
capacitor, C354, connected to pin 1 of

| the 6SL7-GT sync amplifier and clipper.

RADIO-ELECTRONICS



N GET CLEAR
LN SHARP
) RECEPTION ='—'-
WITH THE
i OPEN
ARE YO WIRE
JULU " =
. ===
300 OHMS !IMPEDANCE
This results in maximum
signal transfer from an-
) tenna to set.

N EXTREMELYLOW LOSS
Air dielectric plus clear
polystyrene spacers re-
sults in the lowest pos-

; U K sible loss of signal.

LESS NOISE PICKUP

Close spacing plus per-
D fect impedance match re-
sults in lowest possible
noise pickup.
EASILY INSTALLED
Conventional  hardware

for 300 ohm ribbon lines

are perfect for LL300
open wire line.
LONG LIFE
Copperweld conductors,

polystyrene spacers, plus
light weight and low wind
resistance result in virtu-
ally indefinite life.

EASY TO USE SPOOLS
Pockaged on (00, 150,
200, 250’ convenient, easy
to use spools.

If not available through your
reqular Jobber, order di-

OR IR rect, immediate shipment via
parcel post, Dealer cost
$4.95 per 100 feet.

R. ). BUCH PERFECT FOR
! VHF-UHF

TECHNOTES

The diagram shows the location of this
capacitor. Replace this capacitor with
a 600-volt unit selected for low leakage.
—Herman F. Moe

GENERAL ELECTRONIC SIG GEN

If all the tubes blow, check the
leakage resistance of the input filter
capacitor. Since the rectifier is a 6C4,
it doesn’t take much current to damage
the cathode structure so that it shorts
to the heater and burns out the 12AU7
oscillator tube.

I had to learn the hard way by re-
placing the line cord and blowing two
new tubes before spotting the defective
filter capacitor as the source of the
trouble.—G. P. Oberto

ADMIRAL 19E1, 19G1, 19N1
In some 19E1, 19G1, and 19N1 radio-

TV chassis, the 3-amp fuse (M401)

may blow when the function switch is
rotated from the radio to TV position.
In some type 77B43 function switches,
the rotor contact of switch section
S701C is wide, and during rotation |
there is one position where all contacts
of this section may short. The resulting
current surge blows the fuse.

£502

DASHED LINES INDICATE PREVIOUS CONNECTIONS
Figd

This difficulty can be corrected by
revising the circuit as shown in the
under-chassis pictorial in Fig. 1 and
in the partial schematic in Fig. 2. All
series 19 chassis with built-in radios |
stamped RUN 18 or above have this
change.

To make the change in 19E1, 19Gl1,
and 19N1 chassis, proceed as follows:

1. Disconnect the blue wire from lug
4 of terminal strip A. This is the blue l
wire from terminal g of section S701C.

403 LUG 4 TERM STRIPA
2 INSTALLATIONS n ? - |
a ——— TO (423,R421, M4OIFUSE OORYA,I,"O
R432,ETC ¥ lq Y s © ’
Ry 4 ' _____-_‘v\ ey
SUBSCRIBERS B+ FROM (502 Ern BLUE |a+T0pm3
Fig.2 OF M20i l
If you're moving, please don't forget 2. Connect the blue lead removed

to send us your address as it ap-
pears on the copy of the magazine,
including the numbers shown beside
your name, as well as your new ad-
dress.

If we receive this information before
the 20th of the month, you will con-
tinue getting the magazine without
interruption.

Your cooperation will be most help-
ful and greatly appreciated.

SEPTEMBER, 1063

from terminal strip. A 'to pin 3 of M201.

3. Disconnect the red wire which
goes to fuse M40l from the positive
terminal of the 80-uf electrolytic ca-
pacitor C502. (Two red wires connect
to C502. Be sure to disconnect only the
one connected to the fuse.

4. Connect the red wire removed
from the positive terminal of C502 to
lug 4 of terminal strip A.)

These changes are illustrated in the
diagrams Figs. 1 and 2.—Admiral Ra-
dio & Television Service Bulletin

'SHARPER PICTURE
BETTER o weovindt
PERFORMANCE !

CHANNELS 2 TO 83

RECEPTIUN én

METROPOLITAN AND
PRIMARY AREAS

BE ‘“‘ALL SET’’ WHEN_ UHF
COMES TO YOUR CITY!

® One lead-in wire for all channels.
® Reception up to 50 miles, depending on
terrain and power of transmitter. .

® Quality construction throughout...double
plate dipole holders . . . heavy cast alum-
inum mast clamp.. . heavy gauge aluminum
cross arms. . .7/16” aluminum tubing for
extra strength and long life. .. micarta in-
sulator. . . over-all lightweight and partial
pre-assembly mean easy assembly and
erection.

The “best by test™. .. according to lcad-
ing technicians in arcas now receiving
both UHF and VHF! No matching
pads or isolation filters . . . no coils or
condensers which tend to cut down
signals and increase cost of installa-
tions. K-T enginecring has climinated
the “"bugs™ and the possibilities of fre-
quent service call-backs.

|1
/—4—:‘ >/
A
K-T Antennos ore sold
through selected distri-
butors only . .. write for

nome of your neorest o
jobber. 1

KAY-TOWNES

ANTENNA CO.
BOX 586, ROME, GA.




lEVlI

Sealed against heat humldlty

Now you can get the identical C-D
compact size metal-cased tubular
electrolytic capacitors that have
been used by the millions for the
past three years by the original
equipment manufacturers.

® Dyal-Triple and Quadruple section units.

® Direct-to-terminal internal lead construc-
hon reduces possibility of shorts. (Pure
inum wires crimped securely together
with outer leads within aluminum stud
terminals.)
® New high-insulation “ vinylite covered
leads.

NOW AVAILABLE ESPECIALLY FOR SERVICEMEN

CORNELL-

World’s Largest Manufacturer of Capacitors.

PLANTS INSO. PLAINFIELD. N.J.. SANFORD AND FUQUAY SPRINGS. N.C. PROVIDENCE. R.2.. INDIANAPOLIS,
IND. NEW BEDFORD. WORCESTER AND CAMBRIDGE, MASS.. SUBSIDIARY: RADIART CORP.. CLEVELAND, OHIO

® Sections sealed in aluminum tube for pro-
tection against moisture getting in, or
electrolyte drying out.

® Wax impregnated cardboard outer insy-
lation sleeve.

® Rubber diaphragm-type vent insures
ideal vent action under all conditions.

® |deal for operation at temperatures up
to 85°C.

Examine and compare them today

atyour Cornell-Dubilier Distributor.

He’s listed in Yellow Pages of your

’Phone Book. Cornell-Dubilier Elec-

tric Corporation, So. Plainfield, N. J.

DUBILIER

v

L

INDIVIDUALLY BOXED e FULLY
X TESTED o EACH TUBE GUARAN-
TEED FOR SIX MONTHS
Type Price Type Price TyPe Price Type Price
183GT $ .89 GASS $ .50 654 S .48 12BA6 S .48
1HSGT .46 BATE .38 6SA7GT .52 12BE6 47
1NSGT .57 6AUE 43 6SJ7CT 47 12BH7 63
1RS .56 6AVE .38 6SKIGT .80 12SA7GT .82
183 47 6BA6 .48 6SL7GT .62 12SK7GT .50
1Ta .58 68CS +53 BSN7GT 54 125L7GT .61
1x2 .87 6BES .47 6SQ7GT .42 12SN7GT .54
3QsaT .65 68G6 1.34 6T8 78 12SQ7GT 44
sa .59 6BME .57 6us (1] 258Q6 .89
3vae .58 68J8 .48 6VEGT 46 25L6GT .48
Susa .43 68LY .83 6WaGT 45 28Z6GT A2
Svaa .73 6BQ6 .89 6W6GT 37 3588 .47
5Y3a .34 68Q7 1.10 6X4e ¥ 3sL6GT a7
5v3iav .30 68Z7 3.10 6XSGT 33 aswae a1
6AB4 48 6Cae Jae 12ATS 8 35ZSGT .30
GAF4 1.40 L:14:1] .83 12AT7 68 50BS 47
B8AGS .54 6CD6 1.85 12AU07 55 50CS .47
G6AKS .95 6JSGT .40 12AVE 38 50L6 .47
GALS 40 6J8 «62 12av? .80 11723 .39
6AQS .46 6K6GQT .41 12aX7 .61 117z6 68
Each tube || performance-proven. 280, deposit must accompany all order: Balan
prices F.0.B., N.Y.C. If remittance is moude with order. you cn% dyeauc! ;0 : 'Sl.oa'.h::dlfng chlv‘:llel
' for orders under $10.00. Sublect to Prior Sale. Importer inauiries invite

2281'; Nostrand Ave.
Brooklyn 19, N. Y.
CLoverdale 3-80

PLEASE MENTION RADIO-ELECTRONICS
when answering advertisements

TECHNOTES

WESTINGHOUSE MODEL H-217

Insufficient width and picture tearing
may be the result of a poor connection
between the Aquadag coating on the
picture tube and its grounding spring.

To assure a permanent ground con-
tact, procure a 1 x 1%-inch piece of
aluminum foil and coat one side with an
adhesive. Fold one edge 1 inch over the
adhesive side of the foil. Place the foil
between the coating and the grounding
spring so that the adhesive holds the
foil to the Aquadag, the spring bears
against the uncoated surface of the foil,
and the uncoated side of the 4-inch
fold presses against the Aquadag.

The foil is stocked in 20-foot rolls
which may be ordered by part number
V-6237-2.—Westinghouse Service Hints

SENTINEL MODELS 412, 413, AND 415

A number of production changes
have been made in these models to re-
duce smear and increase picture reso-
lution. The changes are:

1. The 5-unf capacitor C-45 has been
eliminated from across the 6,800-ohm
plate load resistor R-47 in the 6AUS6
video amplifier cirecuit.

2. A 47,000-ohm, Y2-watt resistor has
been added in parallel with R-47.

3. The video load choke L-7 has been
changed and resistor R-24—a part of
the choke assembly—has been increased
to 10 megohms.

4. The 47-ohm resistors R-29 and
R-31 in the cathode returns of the first
and second i.l. amplifiers have been
changed to 10- and 100-ohm, Y%-watt
units, respectively.

5. The 680,000-ohm a.g.c. load re-
sistor R-20 has been replaced by a
330,000-ohm, 12-watt unit.

6. The 470,000-ohm a.g.c. filter re-
sistor R-14 has been changed to a
220,000-ohm, %-watt unit.

These changes have been made on all
chassis starting with series YD. If
they are made in chassis YA, YB, or
YC, realign i.f. transformer T-3.

Connect a 4.5-volt battery, with posi-
tive side to ground, across the 1-uf
a.g.c. filter capacitor C18. This capaci-
tor is located in the center of the chas-
sis opposite the second 6AG5 i.f. am-
plifier tube.

Connect a v.t.v.m. through a 47,000-
ohm resistor across the 8,200-ohm diode
load resistor R-35. This resistor is con-
nected to a tie-strip in the center of
the chassis opposite the 6AL5 video
detector socket. Turn the contrast con-
trol to minimum position.

Connect signal generator to adapter
and attach adapter to pin 1 on 6AGS5
mixer as described in the service
manual on these models. Set the gen-
erator to 25.75 me and adjust the
fourth i.f. transformer T-5 for maxi-
mum output; set generator to 24.9 me¢
and adjust second i.f. transformer for
maximum; set the generator to 23.4
me and adjust third and first i.f. trans-
formers, T-2 and T-4, respectively for
maximum reading on the v.t.v.m. At-
tenuate generator output so voltage
never exceeds 1 volt on the meter.—
Sentinel Service Bulletin. END

RADIO-ELECTRONHCS



NEW damper diode for 90-degree
deflection systems and a new B
supply rectifier are the only home-re-
ceiver tubes announced this month. The
damper is the Tung-Sol 6AU4-GT,
which was developed to handle the
high-amplitude sweep voltages associ-
ated with 24-, 27-, and 30-inch pic-
ture tubes. The 6AU4-GT has a 6.3-
volt, 1.8-amp heater, a maximum peak-
inverse plate-voltage rating of 4,500
volts, and a peak-current rating of
1,050 ma. It can handle a maximum
average d.c. load of 175 ma. The heater-
cathode insulation will withstand 900
volts d.c. (heater negative with respect
to cathode) and a combined d.c. and

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Di-
agrams Explained”, absolutely FREE! Just
off the press! Gives complete wiring circuits

(and Transistors)

a.c.-pulse voltage of 4,500. This elimi-
nates the need for a separate damper-
filament winding on the power trans-
former. The 6AU4-GT has an average
voltage drop of 25 volts. Basing is the
same as the 6W4-GT.

The 5TV4 B plus booster manufac-
tured by Workman TV, Inc., is a mer-
cury-vapor rectifier-designed to- replace
a 5U4-G in a television receiver oper-
ating under low line-voltage conditions.
According to the manufacturer, the
drop across the 5TV4 at full load is
only 120 volts, compared with 150 volts
across a 5U4-G. This raises the B plus
output 30 volts when the new tube is
substituted.

The new tube has special tempera-
ture-sensitive resistors installed in the
base which delay the application of full
output to the receiver for 60 to 90
seconds. This prevents sudden surges
which might blow the filter capacitors
before the heater-type tubes in the set
have warmed up enough to draw cur-

Get This Valuable Book ™  Just for Examining COYNE’S New &-Volume Set

NEW DESIGN | 135

Left—Workman-
TV 3TV4 “B plus
Booster’ replaces
5U4 where line
voltage is low. ’
Below—New Tung-
Sol 6AU4-GT
damper diode is de-
signed for 90° de-
flection systems.

{

§* PLUS BOOSTER
MODEL STV4

(=] -

'_1:

AIRKMAN TV INS
TEANECK. M)
pot. app. for

rent from the rectifie:.

A graphite shield coating on the
glass envelope of the 5TV4 reduces
radiation of the r.f. hash produced by
all mercury-vapor rectifiers.

Transistors
Raytheon has revised and expanded

the operating data on its CK721 and

and diagrams on the latest Radio and Television Sets.
Easy-to-read, large 874 x 11” pages, with full instructions on
how to read and use the diagrams. A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television™!

Here’s “Know-How” That Makes You Worth More!

Coyne’s great new 6-volume set gives you all the answers to
servicing problems-—quickly! For basic “know-how” that is
easy to understand, you’ll find everything you want in vol-
umes 1 to 5 which contain over 5000 practical facts and data.
They cover every step from principles to installing, servic-
ing, trouble-shooting and aligning all types of radio and TV
sets. So up-to-date it inciudes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest information on
TRANSISTORS.
802-Page Television Cyclopedia Inciuded

And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servicing, alignment, installa-
tion and others. In easy-to-find ABC order, cross indexed.
Use this 6 volume TV-RADIO LIBRARY free for 7 days;
get the valuable Servicing Book ABSOLUTELY FREE!

COYNE

SEPTEMBER, 1953

ELECTRICAL & TELEVISION-RADIG SCHOOL
500 S. Paulina St., Dept. EkMg] Chicago 12. 1.
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SEND NO MONEY! ;i man coupon for 6-volume set

on 7 days free trial. We’ll include book of 150 TV-Radio Patterns
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per
month until $22.50 plus postage is paid. (Cash price $20.95)..Or
ou can return the library at our expense in 7 days and owe noth-
ing. YOU BE THE JUDGE. Either way, the book of TV-Radio
Patterns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

H COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL, Dept.. 93-T1
4 500 5. Paulina St., Chicago 12, Ill. 1
8 YES! Send 6.volume "Applied Practical Radio-Television" for 7 days FREE |
: TRIAL per your offer. Include TV-Radio Paotterns & Diogrom Book FREE. ]
= NG i rsmatsroriamt By & Bnareigretererls. iy W akan's wussgo P b p4s s rasia AG®. sat < or bia e sstgosas |
| ADAREES,. i galacs bl hrers o cpoiororarassve o opbeimliinmmal s bu ke hAN/o o ofo]s s fols o s [slofs orelo o slolols A AMREAS ]
(TR e T TR Yoo i T lorarnggenegsorersie M roierons Zone....State.......oiiiiiilnen 1
WHSES" [EMDIOHOT i ¢bsicie il imabh o bt enbl o bk S o s . it el s o 1o 3 I
( Check here if you want library sent COD. You pay postman ]

$20.95 plus COD postage an delivery. 7-day money-back guarantee.
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ol oewedy BETTER LOOKING

SPEAKER BAFFLE KIT

Can be installed, using quality
for less than *'Complete 3ackage

Peatunes
p” Smartly Styled — all metal.

to harmonize with any car Interior.

Write for illustrated folder
which gives complete details.

speaker,

{}nils.“

g~ Avallable in grey, light blue or light bronze

g~ Fade-proof, tamper-proof perforated metai
grifle protects-speaker cone from damage.

g~ Kit includes dash-board 3-position switch
to permit operation of car radio alone,
rear speaker alone, or both simultaneously.

e

<— ~—
N N

-

look” and rep

"*HEARD EVERYWHERE"

Yes, the LOWELL is handsome
in appearance and is easily in-
stalled in the “package shelf” of
any auto. Highest quality through-
out to give a real “custom
roduce high fi-
delity, “Ear Level” sound!

L2l WANUFACTURING CO.

3030 LACLEDE STATION RD., ST. LOUIS 17, MO,

~

‘““Save with confidence”’

Completely
Wired

LOWEST PRICED SIGNAL
GENERATOR, BROADCAST BAND

New simplified circult provides the follow-
ing switch tuned. tone modulated fre.
quencies:

1. 455 K.C.—Intermediate 1.F. frequency
. 1500 K.C.—High frequency of Broadecast

Band

. 600 K.C.—Low frequency of Broadeast
Band

4. Audio tone—for audio amplifier trouble
shooting

5. An at control is Included for ad-
Jjustment of the output signal strength

Housed in small black bakelite cabinet size

6"x6"x3%,%. Can be useful for

alignment of atl Broadeast S A

Band radlo receivers.  conpjetely wired.

INTRODUCTORY OFFER
Deduct $1.00 if ordered with Kit 2 or 22

w

y K77
L >
S L

5 TUBE AC-DC SUPERHET KIT
Kit #!—Five Tube superheterodyne kit,
A.C.-D.C. contains all components re-
quired to canstruct this latest design,
highiy sensitive superheterodyne broad-
cast receiver, complete with black

bakelit binet clod
okelite cobine (fx (u)nT: 57-95

wire and solder)

Kit of § tubes (12ATé, 12BA6,
12BE6, ISWA, 50C5). Only $3.25.

EDLIE Electronics

6-TUBE RADIO KIT
Kit #2—A tow-priced 6 TUBE KIT de-

signed for high sensitivity, excellent
selectivity and good tone quality. Uses
2506, 25Z6, 6SQ7, 65A7, 65K7, 6SK7 in
an easily constructed circuit. The &
Tube Kit is shipped with all parts,
including punched chassis, resistors,
condensers, coils, sockets, PM Speaker,
hardwars, etc.

And at a closeout price of 1
only (less tubes and cabinet) 56 95
Matched set of six tubes 33_25

for kit

PHONO OSCILLATOR
Not a Kit!
Wireless phono oscillator transmits re-
cording for crystal pickups or voice
from carbon mike through radio with-
out wires. Can also be used as an

intercomm by using 3 P.M. speaker
as mike. Price (excluding
tubes) . 52'95

With Complete Set of Tubes.....$3.95

3-TUBE PHONO AMPLIFIER
Not o Kit!
An ossembled unit ready for installa-
tion using tone and volume control

and six feet of rubber X
cord (Not including Tubes) S2 95
...83.95

With Complete Set of Tubes

154 Greenwich St
DI 9-3143
New York 6, N. Y

The Lowest Priced Kits on the Market

Electronic Code
Practice Oscillator
& Blinker Kit

AC/DC or
Battery Operated!

Kit #3—One of the
most practical Code
Practice Oscillators
ever designed, yet
one of the simplest
to build ond aperate.
Can be used with any
number of head-
phones. Adjustable
Pitch Cantrol—Any
type of headphone
con be wused.

No warmup time—
reody to operote
instantly.

Simple and safe to
aperate.

Operates anywhere—
with AC or DC
power, or from a 90

volt Miniature Bat-
tery.
Learn Blinker Code

with flashing light.
Blinker can be wused
as signaling device.
internotional Morse
Code included.

Kit 51.95 Assem- 52.95
each bled

Terms: All merchan-
dise shipped F.O.B.
New York City,
prices are subject
to change without
notice. Include 20%
deposit for C.0.D."s.

WRITE FOR NEW
CATALOG—Free!

NEW DESIGN

CK722 junction transitors. In addition
to the characteristics given in RADIO-
ELECTRONICS for February, 1953, data
is now available on both types for op-
eration with -6 volts on the collector
and an emitter current of 2 ma. The
new data on the CK721 is as follows:

| Grounded-emitter operation—input re-

sistance, 650 ohms; load resistance,
20,000 ohms; power gain, 38 db.
Grounded-collector operation—input re-
sistance 300,000 ohms (may be in-
creased without reducing gain by op-
erating at lower collector current);
load resistance, 20,000 ohms; power
gain, 12 db.

Grounded-buse operation: input resis-
tance, 70 oh.ns; load resistance, 100,000
ohms; power gain, 29 db.

Following are the new ratings for
the CK722:

Grounded-emitter operation—input re-
sistance, 325 ohms; load resistance,
20,000 ohms; power gain, 34 db.
Grounded-base operation—input resis-
tance, 50 ohms; load resistance, 100,000
ohms; power gain, 29 db.

The current-amplification factors
given in the original Raytheon data and
reprinted in the February issue were
erroneous. All junction transitors have
current gains (alpha) of less than 1.
The actual current gains of the Ray-
theon transistors are 0.975 for the
CK721, and 0.9 for the CK722.

Sylvania has announced commercial
production of a tetrode transistor for
computer circuits. Details will appear
in this column next month.

Plasmatron

Bendix Aviation Corporation has an-
nounced an unusual helium-filled cur-
rent amplifier, the RXB-103005 Plasma-
tron. Still classed as a developmental
type, the Plasmatron apparently com-
bines the grid-control characteristics
and linearity of a vacuum-type triode
with the extremely low internal im-
pedance of a thyratron. In addition to
the anode and standard heater-type
cathode, the Plasmatron has an auxil-
iary hot cathode almost completely sur-
rounded by a control electrode called
a garrote. A negative bias of about 50
volts on the garrote sets up a gas dis-
charge current between the garrote and
the main cathode, and starts the flow
of plate current. As in all gas-filled
tubes, hombardment of the gas atoms
by plate-current electrons produces pos-
itive ions, which neutralize many of the
electrons and form a space charge, or
plasma, which prevents any increase in
plate current. In the Plasmatron, extra
electrons from the auxiliary cathode
combine with the positive ions and ef-
fectively cancel out the current-limiting
space charge.

CONTROL ELEMENT

I S RL
soviaprrox |2 @ T+

b 125V APPROX

+ pe
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A basic Plasmatron amplifier circuit.
RADIO-ELECTRONICS




CANNON
PLUGS

CANNON

Send for Cannon Bulletin RIC-6 |
... a special condensed catalog

Covers the Radio, Sound and Miniature
Connectors that are available to you through
Franchised Distributors, Electrical Whole-
salers and Radio Parts Distributors.

o XE § 2

o

3 55
FITTINGS: For audio, instrument and related uses.
3 contacts, 15a max., 14 basic shapes. Latchlock
coupling. Available at your Radio Pares Diseriburor.

e vf’l‘
TYPE P y -E“’

FITTINGS: For audio, TV and instrument uses.
2 10 8 contacts, 30a max., 16 basic shapes.
Universally used in sound and allied applications.

TYPE o

FITTINGS: 3.contact oval-shaped plugs and recep-
tacles, equipped with larchlock device. For micro-
phones and related uses. 6 basic shapes. 30a max.

- UA G-

FITTINGS: Designed in cooperation with RMA
Committee, combining all features of P, O and XL
Series. Gold plated contacts. Rubber relief collar

and bushings.
o2
rvee 49-E QYL
TEST POINT JACKS: High quality phone tip
jacks 0 accommodate ATMA phone tip for labora-

tory uses. Rugged construction, nylon insulation
precision-made for long life.

Tv CONNECTORS:

Specialized “LK” and "LKT" plugs used on cele-
vision cameras and relaced equipment.

TYPE u fﬁ’?

SUB-MINIATURE SERIES: Hermetic sealed, vitre-
ous insulated recepracles and Silcan insulated plugs
for instruments, relays, transformers and other
sealed components.

e D

SUB-MINIATURE SERIES: Gold plated concacts.
Rack-and-panel or cord mounted disconnect for
porable radio and relaced equipment. Hermetic
sealed if desired.

Additional related audio and power Cannon
connectors include Types X, XK, M1, GB and
BP, oll available through selected Cannon
Franchised Distributors. See your classified
telephone directory,

CANNON ELEC
__

[
CammOm
iy
4

Since 1915

CANNON ELECTRIC CO., LOS ANGELES 31, CALIF.
Factories in Los Angeles, Toconto, New Haven. Rep-
resenuatives in principal cities. Address inquiries co
Canooa Elecric Company, Department §-444. Lo
Aageles 31, California.

SEPTEMOER. 105

NEW DESIGN:

A varying signal voltage or imped-
ance inserted between the garrote and
the main cathode will modulate the elec-
tron stream emitted by the auxiliary
cathode. This varies the space charge
and modulates the plate current.

The RXB-103005 has a flat current

| gain of about 150 from zero to 10 ke
| (down 50% at 14 ke), and can handle

an average d.c. plate current of 300 ma.
Only enough anode voltage is required
to ionize the gas—about 25 volts maxi-
munt for helium.

A typical circuit setup fo: the Plas-
matron is shown in the accompanying
figure. The garrote and auxiliary
cathode are tied together and function
like the control grid in an ordinary
triode. Since the drop across the tube
may be a3z low as 1 volt, it can feed a
low-impedance load directly.

Subminiatures

General Electric has introduced two
new subminiature twin triodes in its
“5-Star” high-reliability series for mil-

itary and heavy-duty industrial service. |

Both types have 6.3-volt, 0.83-amp heat-
ers, separate cathodes for each triode,
and a maximum plate-voltage rating
of 165 volts.

GL6
Gl=6nz

Basing of new General Electric sub- |

| miniature types GL-6111 and GL-6112.

New General Electric subminiatures

The GL-6111 is a medium-mu general-
purpose type for audio cirecuits, multi-
vibrators, or oscillator-mixer service in
high-frequency receivers. Its average
characteristics as a class Al amplifier
(each triode) are: Plate voltage, 100;
cathode-bias resistor, 220 ohms; plate
current, 8.5 ma; amplification factor,
20; gm, 5,000 micromhos; plate resis-

put voltage across a 10,000-ohm plate
load resistor, with 15 g vibrational ac-
celeration at 40 cycles, .05 volt.

The GL-6112 is-a high-mu,low-micro-

verter applications. Each triode section
has the following characteristics in
class Al service: Plate voltage, 100;
cathode-bias resistor, 1,600 ohms; plate
current, 0.8 ma; gm, 1,800 micromhos;
amplification factor,. 70;.. maximum
noise output voltage (same conditions
as GL-6111) .025 volt. Both types have
a life expectancy of 5,000 hours at 30°
C ambient, and 1,000 hours at 176° C.

END

phonic type for audio and phase-in- |

tance, 4,000 ohms; maximum noise-out- |

-ELECTRONICS

Learr on REAL EQUIPMENT!
in Best Equipped School of its
kind in U. S.

Prepare for your future NOW 1 Come to the Great
Shops of Coyne. Get practical training in oppor-
tunity fieldgs—TELEYISION-RADIO—ELEC-
TRICITY—ELECTRONICS. Preparefora
better job in Industry or better service rating
if drafted.

WE TRAIN YOU IN CHICAGO
At Coyne you learn on real, full-size equipment.
Trained instructors show you how, then you do
shop jobs yourself. No previous experience or ad-
vanced education needed

Approved for Veterans

Finance Plan—Enroll now, pay most of tuition
later. If you need part-time work to help out with
living expenses while at Coyne. we'll help you get
it. Specsal tuition planYfor men of draft age.

Cli n for Big Free Illustrated
FREE BOOK 5ok Nosalesman will call, Act NOW.

CCl

810 8. Paulina St.,Dept. 83-810
Established 1899
APPROVED for VETERANS

12, ML, Dept. 63-01N
etailson;

| ‘OteLEViSION-RADIO D ELECTRICITY
¥ Name........

Lcm..................,...sute..........
- > . an b o> o > ad on e o» J

veswenn ceBevissserreas
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Cat. No. F-20 MOSLEY 3.
Way TV Antenna Switch ]

List Price .. $3.75

MOSLEY 3-WAY TV ANTENNA SWITCH

UHF and VHF ANTENNA INSTALLATIONS

MOSLEY £[Q£h0}uhd.. Ine.

8622 St. Charles Rock Road

for Multiple

Install anywhere. Extension rod supplied for bock of set
mounting.

Constant impedance—Laow loss—Solderless.
Sturdy rotory switch moking silver-ta-silver canrtoct.

In brown or
cose.

Also available in Flush Wall Plote
style.

ivary palystyrene

W\

At Radia Parts Jabbers

Z
Z
[
2

St. Louis 14, Missouri

You, too, can have the lines—that meet your exact
leadline conditions — whether you are a TV Set
Dealer or Service Organization making the finest
television reception installations, or a TV fan that
demands sharp, *“SNOW-FREE’’ pictures.

We specialize in the manufacture of television transmis-

sion lines — built with only one idea in mind: “THE FINEST
TELEVISION RECEPTION!’

For UHF and VHF

“'SHEATH-LEED'' — the all-weather leadline for the tough-
est conditions: Salt sproy in coostal areas; hot, humid
weather, or for frosty, icy, wintry wind-whipping conditions
which impose a severe tax...Pure Polyethylene Tubing
encasing Standard GOODLINE AIRLEAD.

“GOODLINE' AIRLEAD —standard of leadline excellence
—with 80% of the loss producing web removed. Correct
impedence for sharp, “‘snow-free’” pictures. Of pure poly-
ethylene with flexible stranded copper-clad conductors.
MANY IMPORTANT FEATURES.

NEW FULL-WEB “SHEATH-LEED' — the pure polyethylene of “SHEATH-LEED” and full
characteristics of GOODLINE AIRLEAD — but NO PERFORATED WEB. No 20 (7 strand 28)
copperweld wire in pure electronic golden clear polyethylene — with a pure silver-gray poly-
ethylene sheath overall — for Maximum Weather Protection.

SOLD BY LEADING
JOBBERS & DE

Send coupon NOW!

Get samples “in your hands”

~you’ll realize why

Don Good Products make

the finest television
reception possible.

DON GOOD, INC. 1-8
1014 Fair Ooks Ave., So. Pasadena, Calif.

Please rush Samples and Complete Infor-
mation covering Don Good Products.

Name_. ~

Street

City State

ALERS

Eliminates interfer-
ence caused by
Short Wave...F M.
Hams...Diathermy
...Atmospheric
disturbances, etc.

Witha TELEMATIC
Full Range FILTER KIT

SIMPLE — SPEEDY — EFFICIENT

o Eliminates antenna-fed interference!

® Covers full-range both I.F. and R.F.
Sharper, steadier picture!

® Fewer service recalls!

® Any fliter in kit replaceable separately!

FILTER KIY
contains 2 Hi-Pass Filters, 4 WAVE TRAPS
covering full range of interference signals.

Send for FREE Booklet on TV-INTERFERENCE

ONE JORALEMON ST,

BROOKLYN 2. N. V.

wRRN NG

WHY

pay more for questionable
quolity* tubular TV lead-in wire?

*subject to patent infringement,

LOOK @59

for highest quality license-
labeled* Tubular TV Wire ..

*JSC Tubular Wire is manvufactured under
license of Amphenol Pat. 2543696.

DEMAND @5©

the most for your wire dollar . . . get
BOTH Quality**! AND Low Price**!

**)JSC—Highest in Quality . . . Lowest in Price

JSC NEW Twin Tubular
TV Lead-In Wire...

The best low loss, low cost 300 ohm
lead-in for UMF and VHF televisian.

Rain, snow, dirt or salt deposits do
not materiolly offect impedonce and
electrical efficiency. £
JSC tubular canstruction contains and
protects the concentrated field of
energy ond reduces to O minimum
high ratio signal losses.

Always look for Orange and Blue Disc of Quality

RADIO-ELECTRONICS



TRAIN TELEPHONE
Patent No. 2,607,887

Frank E. Gissler, Denville, and
John F. Laidig, Mine Hill Township, N. J.
{Assigned to

Bell Telephone Laboratories, New York)

The Bell System has devised an effective system
for maintaining reliable telephone service to and
from trains. The train telephone is linked by radio
with fixed terminal stations through which com-

e e —

TERMINAL

T —

wmummu 0. c ~——
SOTHER RADIO-TELEPHONE - EQUIPPED VEHICLES

munication may be carried on with other mobile

or fized telephones. The train telephone is usually

located in the club car.
This train telephone is

LOCAL, TELEPHONE EXCHANGE

entirely unattended.

S2 P EQUIPMENT

i
gnc r—-l
S‘?F?\.IICE ;' - — RADIO RCVR

OR'S
SRt gs| 2 %

MEAVY LINESE SIG PATH 1 A
3 mLCH RY

$1- OPEN WHEN CALLING
Fig. 2—Block diagram of fixed-station
equipment for train-telephone service.

Just Out

Most - Often - Needed

1953
RADIO
DIAGRAMS

e Sersicing Iformatias

a whole year.

Automatic equipment indicates when the train s
within working distance of a fixed terminal sta-
tion, indicates when the radio channel is not busy,
and when the noise level is sufficiently low for
satisfactory communication in both directions.
Fig. 1 shows the system which services trains on
the New York-Washington run. Four terminal
stations cover the route. Approximate service
areas are shown by circles. To avoid interference,
these areas must not overlap. A ‘‘service avail-
able” sign outside the train booth is illuminated
so long as the train is within one of these areas,

e

=/

" BALTIMORE ,MD

Fig. 1—Train-telephone service areas.

provided also that the radio channel is not being
used by another train telephone and the noise
level is low enough for good transmission and
reception.

A block diagram of a terminal station circuit
is drawn in Fig. 2. There is a wire connection to
the local telephone exchange. S1 is normally
closed. If, at the same time, the codan (squelch)
relay is not energized, a 4,100-cycle generator
modulates the transmitter. When picked up at the
train receiver, this a.f. signal indicates that no
other call is in progress and that the signal
strength is sufficient to override the noise level.

Now you ean benefit and save money with Supreme amaz-
mg scoop of 1953. This one giant volume has all the service
data you need on all recent radio sets.
of all popular makes, home and auto sets, portable radios,
combinations, ch'mgers, all included. The full price for this
mammoth 1953 manual is only $2.50, nothing else to buy for
Other Supreme rquo service volumes for
previous years (mostly at $2), TV, and UHF mauuals are
deseribed below and at right.

PHILADELPHIA, PA

A full year of wmodels

NEW PATENTS | 139

This also lights the *‘service available” sign out-
side the booth, indicating to prospective custom-
ers that the telephone is ready for use, and that
the booth is empty.

When the operator puts a call through, S1 is
opened. Furthermore, when an incoming call is
received, the codan relay is energized. In either
case the 4,100.cycle generator is interrupted.
Whenever this occurs, the 'service available’* sign
outside the train booth remains dark and no out-
going calls may be made from the train telephone
until the call is finished.

Now it may happen that a train passenger may
complete his call and forget to hang up the in-
strument on its hook. This would keep the train
transmitter operating and create a *busy® signal
throughout the service area. When this happens,
the mobile service operator closes S2 momentaniy.

—_—
~

e ————

NEWARK,N.J.

Since the codan relay is energized (the train
transmitter is being received at the terminal sta-
tion), a 3,600-cycle generator is turned on. It
modulates the transmitter and is received on the
train circuits. This frequency actuates a relay
network which puts the train transmitter off the
air. It can then be put back into operation only by
returning the telephone instrument to its hook.
This may be done by the next passenger who
wishes to make a call. Instructions to that effect
are posted on the wall of the booth.

New Supreme 1953 Radio Manual

SUPREME TELEVISION SERIES

Here is your complete source of TV and
UHF service data. These manuals at only §3,
$2, and $1.50 each are amazing bargains and
defy competition. Each manual covers a
whole year of models, using original factory
material. Include ngt double-spread eir-
cuits and biueprints, alignment procedure,
voltage echarts, test patterns, wave forus,
factory re\hnons and helpful service hints.
Select volumes from list below and send

no-risk coupon. 1953 TV, $3

New giant volume

F I of TV factory daia
New Manual Mot - Ofcr: Nowdnd has eyerything you
Be prepared to repair quickly all need 02 recent
new 1953 radio receivers. In this 1953 sets. 192 pages,
big single volume you have easy-to- 1 81 x 11”7, + dou-
use. extra lame schematics. needed T L’Viﬁ"" ble-spread blue-
llstq voltag, :alules' and I'romns y v 3 : prints. Only....$3
tion’ on stiu “l;, locar(llorgmt;r SUPREME RADIO MANUALS FOR PREVIOUS YEARS Sy bernet 1952 TV Manual, $3
trimmers, and Use Supreme manuais to repair all radlios faster, easier; save time and muke more o 195¢ TV Manual, $3
strinxing, for ﬂ‘""m so money. Here is your lowest-priced service data. Covers all years, from 192-38 to Q_ 1950 TV Manual, $3
every 1953 rl"dlo Glant 1953 models, in 13 volumes. Used by 141.000 shrewd servicemen. Most volumes b - 4
size, 8%x11”; manual only $2 each, see coupon. Average volume 192 large pages, 8%x11 inches. Quality e 1949 TV Manual, $3
style, sturdy binding. printing. manual-style binding. Amazing values. Be wise, use these manuals to get g 1948 TV Manual, $3
Yrice, only ......... all needed diagrams, parts lists, alignment facts, and service hints. at the smallest L_//—/ | 1047 FM & TV, §2
cost. Send no-risk coupon. -_--.-_/ f

training.

FM, audjo, ete.

drawings, pictures,

Compares

NEW AMAZING HOME-STUDY COURSE OFFER

Here 18 the most amazing bargain in electronic
For only $3.95 (full price),
a complete course of 53 large lessons.
topic of radio, electronics, with large lessons on TV,
As an extra, every page has wacher-
comments to Euide you and supply uddmonal help.
Includes self-testing questions,

and dlaxrnma

lNon by-lesson wll.h

1953 UHF Units $1.50

NO-RISK TRIAL ORDER COUPON

Cyou recelve g
overs &Y€Y & [0 New 1953 Manual, sz.sol
= [J1952 Radio
1951 Dlagrams ERCH
[ 1950 Manual

(J 1949 Radio

ume,

1953

SEPTEMBER,

tu COIT:

i $4995
best $200 h dy
courses. Price complete, 3-in-1 vol-
53 lessons. only

1948 9 PRICED |C 1248 Tv, s3.

....... D7 £ AT ONLY | O 1 am enclosing $........ Send postpaid.
0 1946 : O Send C.0.D. .1 am enclosing $... .deposit.
D42 s $
D lg" 2 ------------
0 1940 s Nnme .......................
01939 & EACH

[ 19261938 Manual.

SUPREME PUBLICATIONS,

Radio Diagram Manuals | Send Radio Manuals checked [] at left and TV Man-
l uals below.
[0 Practical Radio & Electronics Course. . ..

$250 |2

D 1950 Televislon Manual, $3.

$2.50 , Address:

1760 Balsom, Highlond Park, ILL.

Satisfaction guaranteed or money back.
.$3.95
] 1953 UHF Units, $1.50
O 1951 Tv, $3,
O 1949 TV, $3.
] 1947 TV & FM, only $2.

1953 TV Manunl, $3.
1952 Television Manual, $3.
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(URRENT CONVERTERS
for Land...Sea... 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

51195

List

SIZE: 2'x2"'x3Yy**

Travlectic MIDGET

Model 6-11160, 60 Cycle, 10-15 Watis
0000000000000 0000000000000

OPERATES

® Test Equipment

® Turntables

® Lights

® Short, Long
Wave Radios

® Portable
Phonographs

® Electric
Shavers, etc.

SIZE: 2Y2"x2Y2 'x4Vs

TravElectric SENIOR 159
Model 6-1160, 60 Cycle, 35-40 Wotls List
0000000000000 0000000000000

OPERATES

® Curling Irons

® Radios

® Turntables

® Small Dictating
Machines

® TestEquipment,

® Electric Shaver

® Portable
Phonographs

52455

List

SIZE: 4"'x5"x6"

TravElectric MASTER
Mode! 6-51160, 60 Cycle, 40-50 Watls
00 0000000 OQOCOCOOOSIOOOONOINOSIOEONIORSTDS

OPERATES

® Wire
Recorders

® Amplifiers

® Soldering lron

® Radics

® Dictating
Machines

® Turniables

® Small Electric
Orill

® Electric Shaver

$3795

List

SIZE: 4"'x5"x6"

Travlectric SUPER

Model 6-71160, 60 Cycle, 60-75 Walls

FULLY GUARANTEED
See your Jobber or Dealer

Terado COMPANY

ST. PAUL 14, MINNESOTA

in Canada 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.

Caoble Address—Harsheel

NEW PATENTS

ELECTRONIC ORGAN

Patent No. 2,636,989
Russell W. Chick, Beverly, Mass.

{Assigned to Baldwin Co.,

This is an improved musical instrument de-
signed for high stability. It uses 12 master oscil-
lators, each of which generates a tone for the
upper octave of the orzan. These feed into slave or
subharmonic oscillators which generate all other

| frequencies. Thus 12 adjustable oscillators provide
all frequencies for the 88 notes of an organ.

| l EE ;; B+
6SN7-GT
ﬂ/"—‘ ] oRsmw
3
A TOSLAVE
2 4 YT OSCILATORS
3 3

Fig. l—StTabilized master oscillator.

The multivibrator in Fig. 1 shows one form of
master oscillator. V2-—the right half of the triode
in Fig. 1-—is the output triode, connected as a
cathode follower. A large silver mica capacitor C1
! (about .02 uf) loads the grid of Vi—the left-hand
| half of the triode above—to mask possible tube

Cincinnati, Ohio)

vari-triodes. The oscillation frequency is con-
trolled and adjusted by a high-Q coil L.

Fig. 2 shows one series of slave oscillators for
generating all “A’ tones for the organ. The mas-
ter oscillator feeds 3,620 cycles, the highest *A,”
into the first slave V1. This frequency is trans-
ferred from L1 to L2 by inductive coupling, to
energize V2, a blocking oscillator. Output of V2
is 1760 cycles, the next Jower A" note. In the
same way, the signal is transferred from each
inductor to the adjacent one. Each triode is a
subharmonic generator of the frequency fed to it.
Each triode is connected as a cathode follower to
prevent interaction between signals.

All inductors in Fig. 2 are wound on the same
core. Coupling between them is very critical. It
should be sufficient for transfer of signal from
one to the next. If it is too high. however, more
than one stage will be affected by the same fre-
quency.

A series of slaves similar to Fig. 2 is used to
generate the other notes of the keyboard. Each
frequency is passed through filters to shape the
waveform. Thus various orchestra instruments
may be simulated. Then the signals are amplified
and reproduced on a loud speaker.

The instrument also provides for a tremolo
effect. Frequencies differing by a few cycles are

1
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‘ Fig. 2—Frequency-divider chain for pro-

ducing subharmonics at octave intervals.

ations. V2 feeds voltage to V1 through a divider,
C2, C3. This keeps the output constant and pre-
vents overload. A large resistor R isolates the

taken from two slave oscillators. The beat is used
to control the gain of the amplifier. This gives
a vibrato result that may be used where desired.

PULSE STEP COUNTER

Patent No. 2,619,618
Bernard Adler, Haddon Heights, . J.
l (Assigned to Radio Corp. of America)

Most pulse counters show errors when fed
pulses of different amplitudes. For example, a
few large pulses may produce the same count as
many smaller ones. The accuraey of this improved
circuit is not affected by the size of the pulses.

The negative pulses to be counted are fed in
aeross Cl1 and C2 in series, through D2. This

V o
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T
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diode is binsed to conduction by the signals. The
pulses also charge C3, but this capacitor is so
lavrge that its potential remains low. Between
puises, C1 discharges through C3, R1 and DI, but
the charge on C2 is trapped. The polarity of the
voltage across C2 blocks D2, so the charge cannot
leak off through the diode. The thyratron TH is
normally nonconducting, so there is no discharge
path through the tube either.

Each signal pulse adds to the negative charge
on capacitor C2. (See stepped waveform.) When
the total charge on C2 reaches & predetermined
voltage level TH fires and the capacitor dis-
charges. This may take place, for example, after
10 pulses have accumulated on C2.

In previous counter circuits, TH had a fixed grid
bias, and firing was controlled hy the voltage
across C2 alone. This cirecuit has an auxiliary grid
bias that varies with the puise strength. If the
puise amplitude is large, there is a high voltage
drop across Rl and diode D3 feeds a large current
into C4. This provides a high negative grid bias
for TH. Under this condition. the tube will not fire
until a much larger negative potential accumu-
lates across C2. On the other hand. if the signal
pulses are small, the bias across CH is reduced,
and TH will fire with a lower voltage on C2.

By setting R2 correctly, TH will always fire
after a predetermined number of pulses have ar-
rived at C2 regardless of their amplitudes.

END
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be an expert on

AUTO RADIO
SERVICING!

Get the only authoritative compila-
tion of its kind—complete Auto Radio
Service Data coverage of all impor-
tant models since 1946—in 3 great
PHOTOFACT Manuals! All data com-
plete, accurate, uniform —based on
lab analysis of the actual auto radios
covered. Helps you service any model
quicker, easier—for greater profits.
Get the complete Library!

VOL. T. AUTO RADIO
SERVICE MANUAL

Covers over 100 models
made from 1946 to 1949
by 24 manufacturers.
Each receiver is com-
pletely covered in uni-
form format; includes
schematics, chassis
photo views, replace-
ment parts data serv-
ice hints, etc. All data based on actual lab
analysis. 396 pages, 815 x 117,

ORDER AR-1. Only $4.95

VOL. 2. AUTO RADIO

SERVICE MANUAL
Covers 60 different
chassis (40 models)
used in 1948, 1949 and
1950 auto radio receiv-
ers. Authoritative, com-
plete service data that
makes your work
quicker, easier and more
profitable. 288 pages.
81 x 117,

ORDER AR-2. Only. $3.00

VOL. 3. AUTO RADIO

SERVICE MANUAL
Covers 47 different
chassis (80 models)
used in 1950, 1951 and
1952 auto radio receiv-
ers. Absolutely the most
complete, accurate and
easy-to-use data avail-
able—uniform and
practically presented to
make you an expert on the repair of any
auto radio. 288 pages. 814 x 11”.

ORDER AR-3. Only

$3.00

Save on the Complete Library—
see your PHOTOFACT Distributor

| Order from your Parts Jobber today, or
| write direct to HOWARD W, SAMS & CO., Inc.
| 2205 E. 46th Street, Indianapolis 5, Ind.

|
|
|
[ My (check) (money order) for $. ... encl. Send: |
| JAR-1$4.95] AR-2$3.00] AR-3$3.00 |
: [J Complete 3-Volume Library $9.95 :
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\ FM WITH TURRET TV TUNERS

The Standard Coil 12-channel turret
tuner is an excellent unit, but it doesn’t
cover the FM band like many continu-
ous tuners. Channel 6 is just below the
FM band and it is sometimes possible
to tune in one or two FM stations with
the fine-tuning control. I have found
that the FM band can be covered by
substituting an iron slug for the brass

| one in the channel 6 coil. This stunt
will not work on intercarrier sets.
The slug is made from a 10-32 or
10-34 screw about 1 inch long. Saw
off the head, cut a slot in the end with
a hacksaw, and then insert the slug
into the center of the oscillator coil.
If the slug is adjusted to bring in an
FM station with the fine-tuning control
centered, it is often possible to tune
in one additional station on each side
of the center position of the tuning
control. If all of the unused channel
| strips are replaced with modified chan-
nel 6 units, it will be possible to ccver
the major portion of the FM band.
Unused channel strips can also be
adapted for reception of other services
in the v.hf. range—Hyman Herman

be used for amateur reception on 50,
144, and 220 mc, respectively by making
slight changes in the oscillator induc-
tance. Fire, police, taxi, truck, emer-
gency, and similar services in the 150—
175-mc band can be received with modi-
fied channel 7 coil strips. Although many
of these are AM, the FM sound system
of most TV sets will pick them up.
Removing the brass slug decreases
| the resonant frequency of the oscillator
coil while substituting an iron slug
decreases the frequency still further.
The inductance can be varied also by
altering the spacing between the tinns.
The antenna, r.f. amplifier, and mixer
coils can be modified to peak the signal
on the desired band.—Editor

ALIGNMENT SCREWDRIVER

When you want to touch up a trimmer
capacitor experimentally, mark the
position of the screw slot so that the
original position may be restored. In
case of a slug, measure the ex-
posed length of screw or you count the
threads. For slug adjustment, an easier
trick is to use a small screwdriver with
a square handle (bought that way or
filed to shape). Then hold your
hand steady, turn the screw and count
the number of quarter turns as the flat
sides move between thumb and finger.
Count clockwise or counterclockwise so
many flats and you ean always come
back exactly to the original setting,
| even when the slug is almost out of

reach.—Nicholas B. Cook

REPLACING LINE CORDS

I ran into difficulties while replacing

a defective lamp cord with a cord of
Ibet:ter quality and larger diameter.
{ When I attempted to push the cord
| through the metal tube into the lamp
| socket, the wire buckled and resisted
all efforts to insert it. After several
| tries, I found the following procedure
to work nicely: Wrap the cord tightly

(Channel 2, 7, and 13 coil strips can
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This book will save you

o COMPLETELY NEW

® FIRST EDITION
JUST OFF THE PRESS

FIND TUBE RATINGS,
CONNECTIONS IN SECONDS

This big new Westinghouse Ready-Guide is a
completely new kind of handbook of receiving
tube data. Designed to save time for busy

| servicemen and engineers. Eliminates “squint-

ing” at tiny data listings.

BIG — BOLD — CLEAR

Just 9 tube types are listed on each 8%5” x 117
page. Not 30 or 40 tiny type listings as in most
condensed data books. Best of all, large clear
base diagrams are located on the same page
as ratings. Bothersome cross referencing, foot-

| notes cut to the bone,

COMPLETE, ACCURATE, UP-TO-DATE

This new Westinghouse Ready-Guide lists com-
plete data on receiving tubes which account
for more than 989 of tube usage. 48 pages.
385 pnctures nnd dnagrams 342 types listed.

perd i

This Rendy Gunde is bemg sold at less than
cost as an introductory offer only. Price is only
35¢—3 for $1.00. Order from your nearest
RELIATRON Tube Distributor or mail cou-

pon below.
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v Westinghouse Electric Corporation :
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: Box 284, Elmira, N. Y. 1
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Gef o new, Hi-Voltage TV Probe FREE. Trace cause of troubles
in hi- vol'aqe section of any TV set, tests CRT s—shockproof,
pocket size. FREE with any purchase totaling $10. or more.

Save: Regq.
Gl TV Tuner

Used in most tate model TV sets:
12 ehanm-l. compleu-ly . wired,
solit-sound type as used in 630
Chassis. All in FERFECT condition
ut u-movrd from new sets.

$2.985 =
lots of 3

$2:69
Gl TUNER, Brand New

Brand new, never uscd—same as
above §$5.98 ea.
lots of 3

$5.39

Set of 3 RCA tubes (su) fors either
tuner 2.9%

$15 net|

Greaf
Buys!

Alnico V—PM Speakers

SPEAKERS

highest

uality, Brand new replacements—
"nko "ulvnm age of low auantity
ices. May be asst.

= louo louo]
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4" ..%1. 39 $1. 29 ira, hiealviy,
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5
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ROSE Bargain Corner

300 Ohm lead in wire,
$1.7% 100 ft.
ft. reel.

300 Ohm—100 mill wire—hirhest
Quality. $2.4% 100 ft. roll—$21.00
1.000 ft. reel.

UNF Tubular lead in wire. $4.50

100 ft. roll—$19.7% 500 ft. scif-
dispensing carton.

| FREE

14-R3. Can be stacked.

35 mil.
roll-$13.00 1.000

High Voltage TV Probe
FREE with any $10 pur-
chase!

With flect hi-
Bow-Tie Antenna ¢:'%iicranneis. -~
$3.60 ea.

TheROSECo.

Flnest Nylon Diul Cord
Sering. Med. or

LINE CORD SPECIALS
New Low Prices

{ots of trols. 2 mewu. with
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Hghtweight.
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Guaranteed for contlnunus { 2p.)sgy ..28¢  2.60 | 50x50- 150V
operation at 85° €. Stuck | 40.150v 29¢ 2.60 200-25V } 89¢ B8.10
up today at these luw-low | 20x20-150V ..39¢ 3.50 | 8-450V . 39¢ 3.50
prices. May be asst. 40x40- 150V .. 45¢  3.90 [ 10-a50v . .. .39¢ 3.50
"gr 190 1 50x30-150v ..45¢ 3.90 | 16-450V. 59¢  5.40
000 mid. . $0.80 .09 | 30%30-150V _.49¢ 4.50 | s0-450v 69¢ 6.30
ma . m
003 mfd. Y b
005 mid. ‘99 9.9 | ROSE SPECIALS ON TRANSFORMERS!
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PIX-0-FIX
TV TROUBLE
- FINDER GUIDE

Now! HANDLE UP TO
'907 OF TV TROUBLES

by the easy

PICTURE
ANALYSIS
METHOD!

Cut hours of tedions TV trouble-

shuathuyg to minotes! Make repalrs

eltvice as fast! ()m-nllou nl Ghlr-
ardl’s new I'[X-0O-FI TV

TROUV#LE FINDER @ UII)E 13
shnpllelty itself. Covers ail TV
recelvera.

Tust turn dlal untll acteal TV
recn photo appeartng In PIX-0-
IX “window' matches distorted

picture on set betay repaired. I'1X-

O-FIX then gives you all vossible

causes for thla frouble and just

where they're likely to be found

WHAT TO DO—
HOW TO DO IT

Step-by-step repalr instructtons fol
lowe. Companents lkely 1o be fuully
are specified. Qulek tests are out-
lined. PIX-0-FIX guides you every
step of the way

ftemember! PIX-O-FIX Is NOT a

By Ghirard: & Middleion

“Mr. Elkins, this floors me ., .
a genuine JENSEN
DIAMOND NEEDLE!”

Covers 24 common
troubles identified by
actual screen hhotos

e o o 150 wossible
causes of these trouhles
focalized 1o receiver
stage or section where
they ars most Ilkely
to occuf.

e o o 253 slep- hY-
step remedies.

I e o o 4.500 words
In CAUSE AND
REMEDY section to
show just what to do.

Dept. RE-93, RINEHART BOOKS,
Dlv., 232 Madison Ave., New York 16, New York

‘fix-1t-yourself'’ gadget for con-
umers. It i3 a truly professional
levice for servicemen. apvrentices
and students—prepared by two of
the natlon's foremast service In-
structors—A. A, Ghirardl and it.
Q. Middieton.

MONEY BACK IF YOU'RE
NOT SATISFIED!

Simply pin a $) bill to this od.
Mail with your name and ad-
dress to the publisher. tf not
satisfactory, return PIX-O-FIX
in 10 doys ond your S| will be

refunded promptly. (Price ouf- |

side U.S.A. $1.25, same money-
back guaranteel}.

Inc., Technical

TRY THIS ONE

with a layer of thread to compress it to
a more nearly round shape and to
stiffen it. Then, coat the layer with
soapy water. It is now p0ssible to push
the cord through with a minimum of
effort. y

Although this procedure was used
when rewiring a lamp, it is applicable
whenever a cord must pass through a
tight tube or tubular bushing into any
eiectrical or electronic apparatus.—
Gray C. Trembly

DRILLING PLASTICS

Constructors and technicians will find
that plastic boxes, sheets, and rods are
much easier to drill accurately if a
centering point is first made by care-
fully touching a moderately warm sol-
dering-iron tip to the point to be drilled.
The small depression thus formed
guides the drill.—R. J. Sandretto

OUTLET OF TUBE TESTER

Many tube testers have a blank
space for installing a new tube socket
to prevent obsolescence. Until an en-
tirely new type of tube comes into pop-
ular use, this space need not be wasted.
The blank plug in the spare socket hole
can be removed easily and replaced with
a retainer-ring-type a.c. receptacle.

A v.t.v.m. or other piece of equip-
ment can now be plugged into this re-
ceptacle, which is wired directly across
the tube-checker line cord. This brings
test equipment closer to the television
set or radio under test. Only one plug
need be removed from the wall to make
room for test equipment. After replac-
ing tubes in a small radio, the set can
be plugged right into the tube checker
for a final test.

The use of this receptacle will prove
to be a time and temper saver, and a
great convenience.—Milton P. Persily

RECORD-PLAYBACK
CARTRIDGES

When confronted with a worn-out
cartridge used for both recording and
playback in some of the inexpensive
disc recorders, a temporary replace-
nient or even an effective permanent re-
pair may be made by using any type
of high-output crystal phono cartridge
which will fit the arm. Use a type rated
at about 2 to 3 volts output—the higher,
the better.—V. F. Woychoski

HANDY CHEATER CORD

A three-way cube tap spliced to a
cheater cord (interlock line test cord)
makes a handy electric outlet into which
I can plug my soldering irvon and other
electrical equipment. When servicing
a set in the customers’ home this is a
real time saver, for it eliminates the
necessity of hunting for, a wall.outlet.
—John A..Comstock

WORKBENCH BLACKBOARD

A blackboard over the service bench
is very useful. When removing trans-
formers, and multi-section capacitors,
make a sketch of the parts and wiring
on the blackboard. Rewiring from it is
easier than from a pencil-and-paper
sketch.—7'. F'. Prosser END

RADIO-ELECTRONICS



MULTIPLE VOLTAGE SUPPLY

In experimental work, it is often de-
sirable to get a wide range of output
voltages from a single power supply.
This circuit shows how a standard full-
wave type power transformer can be
used in a supply which delivers d.c.
voltages approximately equal to one-
half, one, and two times the r.m.s.
voltage across the full secondary wind-
ing. If the transformer delivers 700
volts center-tapped, it is possible to get
350, 700, or 1,400 volts d.c. by throwing
the switches to the correct position.

When both switches are in position 1,
the circuit operates as a full-wave

F
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power supply using V1 and V4 as rec-
tifiers. V2 and V3 are inoperative. The
d.c. voltage is approximately equal to
one-half E,,, the total secondary volt-
age of the transformer.

Throwing S1 to position 2 trans-
forms the circuit into a bridge which
supplies a d.c. voltage about equal to
E,.. With both switches in position 2
the d.c. voltage will be approximately
2E,..

The switches should be insulated to
handle the circuit voltages without
breakdown. Small d.p.d.t. knife switches
will work nicely in most applications.
Cl and C2 should have equal capaci-
tance and their valtage ratings should

8+

FIL TRANS WITH HV INSUL

be higher than the peak value of E,,.
The voltage rating of C3 should be
more than twice the peak value of E,,.
The filament transformers must be
insulated for voltages higher than twice
E,.—Herbert L. Hardy, W2VCU

(The choice of rectifier tubes de-
pends on the current and voltage to be
supplied. With a receiving-type power
transformer the rectifiers may be 83’s,
5U4’s, 5R4-GY'’s, or similar types. For
a transformer delivering up to 1,500
volts center-tapped at not more than
300 ma, the rectifiers may be three
5U4-G’s. Use one for V1 and V4. Use
separate tubes with plates strapped
together for V2 and V3.

Remember that the transformer

SWPROS  DC VOLTS . son i A i e-
vi S1 | $2 | (APPROX) wattage rating remains the same re
- T gardless of the rectifier circuit. So, the
" 'E,"' product of output voltage and current
" in any circuit connection should not

z 2E}, & R
exceed the wattage rating of the trans-
former for full-wave operation.—

Editor)

MODIFIED VOLTAGE DOUBLER

Half-wave voltage doublers are
usually connected as in Fig. 1. This
makes it necessary to use a separate
capacitor for Cl1, while C2 and C3 may
be a dual unit with a common negative
terminal. If this circuit is used, Cl1
should have an insulated can, and spe-
cial precautions must be used to avoid
shock hazard or a short-circuit.

The ecircuit in Fig. 2 is a modification
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STANCOR’S .

NEW TV
REPLACEMENT
GUIDE

Easier to use . . . lists replace-
ments by manufacturer’s model and -
chassis number and also by original part number. ] ]

Up-to-date . . . over 5600 models and chassis are covered, including
virtually all sets built prior to 1953 as well as most 1953 models.

You'll save time and trouble when you use this valuable Stancor reference.
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FIVE NEW STANCOR EXACT REPLACEMENT FLYBACKS
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ticol blocking-oscillotor trons- A-8222 Philco #32-8533 & #32-8534
former for oll Philco sets, A-8223 Philco §32-8572
including 1953 models.
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PHOTOGRAPHS

RADIO-ELECTRONICS can use good photographs of service benches,
service shops, high-fidelity audio layouts, and any other interesting and
original radio-electronic devices.

We will pay $6.00 each for good professional photos or equivalent, suvitable
for reproduction.

Full information on subject photographed will increase their acceptability.

The Editor, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.
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which I use to simplify construction and
wiring. In this ecircuit, you can use a
triple capacitor which has a common
negative terminal without having to in-
sulate the can from physical contact
with the chassis.

]

M~ AR +=,1+

+ 8+
T(J g—

Fig. 1—Standard half-wave doubler.

2

ACIN -2

This circuit is suitable for use in
receivers, amplitiers, and other elec-
tronic devices. The output varies from
about 200 to 250 volts, depending on

(2]
g LRy == 2

v |+ T+ |+ +
200-250¥
+% (ZITAO cJ%ao -

NTVAC

Fig. 2—Modified half-wave doubler.

the load current and the values of the
capacitors. The selenium rectifiers
should have a current rating equal to
or greater than the maximum load
current.—Leon Medler, W2YLB

NOVEL VT VOLTMETER

In most vacuum-tube voltmeters, the
tubes are operated well below their
maximum sensitivity to avoid nonlinear-
ity, instability, and unbalance. The
sensitivity is then brought up to the
desired value by using a microammeter

.as the indicating instrument. A novel

v.t.v.m. which has a full-scale sensi-
tivity of 0.5 volt on a 1-ma meter was
designed by Hytron engineers. The
circuit of the new meter is shown in
Fig. 1.

The tubes are high-perveance,
medium-mu triodes designed for ser-
vice as vertical output tubes in TV
receivers. The comparatively small cath-
ode resistors permit each tube to draw
approximately 5 ma. Grid-current flow
which usually accompanies such high-
current operation of bridge tubes is
balanced out by using a center-tapped
voltage divider which is designed .so

12A4(2) 3

5]

ROBE IMEG

—

BZERO ADY
- =y

220

B6ALS
1

U
HIVAC 5.5V 10 mli#
= E 63V 10 snu’,

Fig. 1—Schematic of the high-sensitiv-
ity v.t.v.m. designed by H 1
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WORLD'S LARGEST MANUFACTURER
OF CUSTOM BUILT TELEVISION

MATTISON

SILVER ROCKET 630 CHASSIS
* with TUNEABLE -

BUILT-IN BOOSTER
sfor Better DX Receptions

.Feafurmg NEW CASCODE TUNERJ
® made for UHF interchangeable :
e tuning strips and COSINE YOKEe

Tube
Compilement:
28 tubes

3 rectifiers
1

All Channel _/ Booster

® Broad band single knoly control nre-amulifier
built in to eliminate long leads which may
cause regeneration and attenuation of signal.

® ONLY THE MATTISON 630 CHASSIS
HAS AN ALL CHANNEL TUNEABLE
BUILT-IN BOOSTER THAT INCREASES
SIGNAL STRENGTH UP TO 10 TIMES.
THE SILVER ROCKET WILL OUT-PER-
FORM ANY CHASSIS MADE AND IS
PRICED RIGHT TO SELL FAST WITH
AN EXTRAORDINARY MARGIN OF
PROFIT FOR YOU. ALSO AVAILABLE
WITHOUT BOOSTER.

Available for IMMEDIATE DELIVERY!
Operation

Silver Rocket for 21~
ANNOUNCING
the New
AMBASSADOR
for 1954
The only open
face console
made in every
expensive
decorator
finish . . . on
guaranteed
genuine ma-
hogany,walnut,
oak and other
rare woods!
The AMBASSADOR 21” and 27"
Best Looking . . . Best Value, Too!
Full size console for eye level television. Available
in every expensive decorator finish. Featuring

removahle safety glass. ALL CABINETS MADE
IN MATTISON'S OWN CABINET FACTORY.

DEALERS! SERVICE DEALERS! Here is your
opportunity to become the 'important’ TY
Dealer in your area for THE FINEST CUS.
TOM-BUILT LINE OF TY RECEIVERS. FREE!I
Write for Mattison’s merchondising portfolio
oxplommg the "UNASSEMBLED PLAN" ond
*'$1,000,000 FLOOR PLAN.'

7 W=

Manufactured with integrity

Mattison Television & Radio Corp.

o 10 West 181st St., Dept. RE, N.Y.53, N.Y. o
0 000000000000 0000000000000

When you buy from
Mattison you need
only one source of
supply! You can buy
a Mattison Chassis,
a Mattison Cabinet or
a complete Mattison
TV Set!
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RADIO-ELECTRONIC CIRCUITS

the cathodes are always returned to
the center of the resistance hetween the
two grids. The divider chain is made |
by mounting the resistors between the

T2 GRID

PROBE MEG )

TO COMMON CATH LEAD

Fig. 2—The voltage-divider network. !

wafers of a standard 2-deck, 7-position, |
2-circuit rotary switch as in Fig. 2.

Materials for the v.t.v.m. |
{—150,000, 2—

Resistors: 3—| megohm, !, wott;
10,000, 1—300, 2—100 ohms, |/ wott; |—S5, 1—2 —15
megohms 2—500000 I—200000 l—ISO .2—50 |

000 I—20000 1.—15,000, 3—5,000 ohms, I°/, tolerance
or better: 2—5 000- ohms 2-wam po'enhome'ers

Muscelloneous: I—IO-M, 200-volt electrolytic capoci-
tor, 2—.03-uf, 600-volt poper copocitor. {—2-circuit,
7-position, 2.deck rotory switch. {—haolf-wave power
transformer with 5.5- and 6.3-volt heater windings.

|—7-prong, 2—9-prong miniature sockets. |—&ALS

2—12A4 tubes. 1—0-1-mo d.c. meter.

RETRACE BLANKING FOR 630

Vertical retrace blanking can be ap-
plied to most grid-modulated picture
tubes by taking a positive pulse from
the vertical sweep circuit and applying
it to the picture-tube cathode. This
system is very simple but it cannot be
applied to the 630 because the picture-
tube cathode is returned directly to
ground instead of to a brightness con-
trol network as in most sets.

2 R239
Ve BLoGuNG O TR O T O 21
T106(8LU LEAD) E 430K eiocRT
‘. 500»;&1
TO6GRN LEAD) 34 PLATE PN 3

4

0047 02/1ky  VERT OUT vizz2
RITI IMEG
|.5uzo%
poto F
VERT HOLD ~ ADDED COMPONENTS UNDERLINED

In the 630, excellent retrace blanking
can be provided by substituting a
6SN7-GT for the 6J5 in the original
circuit. Rewire the socket as shown in
the diagram so that one half of the
6SN7-GT is the vertical oscillator and
the other half is the blanking amplifier.
The blanking amplifier plate (pin 5) and
the first anode of the picture tube are
connected to the 275-volt line through
a 150,000-ohm resistor. The positive
retrace spike is tapped off the plate of
the vertical output stage and fed to the
grid of the blanking amplifier, causing
it to conduct heavily. This reduces the
first anode voltage and blanks the pic-
ture tube.—Georye DeLaMater END |

SEE YOUR JOBBER
OR WRITE FOR
CATALOG

PERMO, INC.

6415 Ravenswood,

Chicago 26, lllinois
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The last word in

UHF TVAtzimas the UW-2

NOW AT NEW
—
LOW PRICES!

UHF
TV Avtamnmas

MODEL V-4

A superb antenno fea-
turing vniform goin with
low vertical radiation.
300 ohm terminal im-

pedonce.
_J/

CONSISTENTLY DEPE

SOUTH PLAINFI

e CAPACITORS
« ROTORS '

LORNELL-DUBILIER

o VIBRATORS

A completely balanced broad band
antenna covering all channels from
14 to 82 and terminating in 300
ohms with a very low voltage stand.
ing wave ratio.

o MINIMUM WIND RESISTANCE

o COMPLETELY FREE OF
INSULATORS

o EXCELLENT DIRECTIVITY

NDABLE

ELD, NEW JERSEY !
®F

o ANTENNAS
e CONVERTERS

TRAIN AT HOME FOR UHF-TV AND |

— ettt ¥

Learn practical, professional type TV Servicing without leav-
ing your present job. Included are money-making extras such
as sel conversion, magster antenna installation. UHF-TV, fleld
servicing short cuts. You can start earning Television money
after first few lessons. You learn to test, trouble shoot and

repalr all types of TV sets.

HERE'S HOW YOU GET EXPERIENCE!

FREE Catalog and SAMPLE LESSON todav!

You train on a large screen, modern TV recelver, furnished
with the course and yours to keep! As an optional feature you
can get two weeks actual experience with Chicaga’s largest in-
dependent sersicing organization. You learn by doing! Age {s
no barrier. Many students are over 50! ACT NOW! Send for

MILTON S. KIVER, President

TELEVISION COMMUNICATIONS INST,
205 W. Wacker Dr.. Dept. RE-21, Chicago 6, 111,
Rush FREE Catalog and Sample Lesson. I
am not obligated. Salesman will not call.

Name.. [ Check here

Address.

TV COMMUNICATIONS INST. VETERANST
205 W. Wacker Dr., Dept. RE-21
Chicago 6, 1.

training,
Law 550, Check cnunan

T.C.1.is approved for G.1.
Under Public

City. Zone State
[ BEGINNERS check here for Pre-TV RadioCourse.

|
|
|
I Veterans:
|
l
|
]

QUESTION BOX
CONVERTER FOR 30 TO 50 MC

? I have been looking for the diagram
of a 30-50-mc converter to operate into

| a receiver which tunes from 18 to 36

mec. The Question Box of the December
1952 1issue carries a diagram. of a
tuner of this type which works into a

i 10.7 mc i.f. strip. Can this circuit be

modified to work into my receiver?—
F.F.D., West Medway, Mass..

A. You can use the converter de-
scribed in the December issue by modi-
fying the oscillator circuit so that it
tunes from about 12.7 to 32.3 me and
feeding the converter output into the
receiver tuned to 18 mec. A Cambridge
Thermionic LS-3 10-mc coil can be sub-
stituted for the 10-me converter-output
coil used in the original model. The coil
should be tuned by a capacitor of be-

6BE6 S0upf | TO ROVR
5 g
' -~
RFCSY!sEE TEXT

T0 30-S0MC ANT CKT 5
-
l !
-

22K

001
o} H—
12-14MC XTAL - SEE TEXT

tween 10 and 20 nuf. The oscillator coil
(L3) should be increased to about 16
turns, with the tap about one-third the
way up. Vary the number of turns, the
setting of the tuning slug, and the
tuning capacitors so that the main tun-
ing capacitor (C) tunes over the de-
sired range. You can check the range of
the oscillator with a grid-dip meter or
by listening for its signal on an all-
wave receiver. LS

You can also convert the unit to use
a crystal-controlled oscillator so that
the receiver can be used for tuning. The
diagram shows how the oscillator sec-
tion of the converter tube (a 6BE6, not
a 6BH6 as shown in the original dia-
gram) can be modified for crystal
control. :

In a crystal-controlled converter the
maximum tuning range is equal to the
tuning range of the receiver. Your re-
ceiver covers only 18 mc (18 to 36 mc)
so you will lose 2 mc of the 20 mec in
the 30-50-mc band. If you use a 12-mc
crystal in the oscillator, you can tune
up to 48 me. A 13-me crystal will limit
the tuning range to 31 to 49 mc. Use a
14-me crystal if you prefer to lose the
2 me at the low end of the band. Use
fundamental-type crystals rather than
those of the harmonic ov ovel‘t‘o'ne
varieties. 4

The circuit tuned to 10.7 me in the
converter output should be replaced by
an r.f. choke which works well between
18 and 36 mc or by a broad-banded ¢ir-
cuit that is self-resonant at about 27
me. Signals in the 30-50-mc band are
tuned in with the receiver’s main fun-
ing control when the bandswitch is set
to the 18 to 36-mc band. The signal can
then be peaked with the converter an-
tenna tuning knob.

RADIO-ELECTRONICS



QUESTION BOX
INTERCOM SWITCHING

? I am planning to construct an inter-
com and paging system with one master
and seven substations. I would like to !
install a switching system like some |
commercial intercoms which have one
button or switch for each substation |
and an extra button for paging all sta- |
tions simultaneously. Also, I want to
include circuits which pernit any sta-
tion to call the master even when its
switch is open. Please prepare a dia-
gram of a suitable switching system.— |
J. J. M., St. Johns, Newfoundland. l

A. Fig. 1 shows the switching circuits

s STATIONS

. Xy ] =
T I
LIS ': = 2

b

[awpe|out <
J | [}
WASTER SPRR 12
- LT s
=

»
PAGE (ALL STNS)
BREAK (SEE TEXT)

=0
FALL LINE
Figs - I

for the master station. The multiple
push-button switch will probably have
to be a special unit because of the
eighth section which ties all remotes to-
gether. You can probably have one
made to order by General Control Co.,
1203 Soldiers Field Road, Boston 34,
Mass., or P. R. Mallory & Co., Inc., In-
dianapolis 6, Ind. Fig. 2 shows the wir-
ing of the CALL-LISTEN switch for each
substation.

8
T

1o

LINE A FROM CORRE SPONDING REMOTE STATIONS

E!

LINE A LISTEN
CALL LINE CALL
>0
: COM REMOTE SPHR
Fig.2

The amplifier should have plenty of |
gain and enough output to deliver the
desired volume level at each remote
point when the unit is used for paging,
because the available output is divided
between the seven speakers. To prevent
power losses through mismatech when
paging, we recommend that you use
50-ohm intercom-type speakers and an |
output transformer with a 50-ohm sec- |

0n TO TERM 4 ON MASTER TALK-LISTEN SW

8 TO TERM 8 ON PAGE BUTTON

= Figd

ondary tapped at 8 ohms. In this case,
break the connection at X in Fig. 1 and
wire the transformer as in Fig. 3 so
that the 8-ohm voice-coil tap connects
to terminal 1 on the PAGE button. (The
line “to term. 8 on page button” in dia-
gram above is incorrect. Use an input
transformer with 50-ohm secondary.

The TALK-LISTEN switch should be an
anti-capacity type to minimize feed-
back between the input and output cir-
cuits. To eliminate hum pickup, feed-
back, and cross-talk, you may have to |
shield all audio leads in the amplifier
and use shielded cable for the CALL line
and the hot leads to each station.
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here’s a versatile

WEBSTER EI.ECTRIC

Feathe

Model F X ‘-é

The new Model FX Featheride is a lightweight, two-needle

ride
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—the first 2-needle, 2-oulput Cartridge in the

Replacement Field!

for twist mechanisms
high or low output

crystal cartridge especially designed for replacement

installation in WEBSTER ELECTRIC and other twist mechanisms.
Although furnished as a high-output cartridge, cach Model FX
is provided with a shunting capacitor for adaptation to
low-output applications. Maodel FX —complete with needies,
capacitor, spacers and installation instructions —comes

packed in a handsome, useful clear-plastic box
for protection during shipping and handling.

specifications and data

dpplication: and 78 RPM records.

(100:‘::':5‘;: 2.6 volts at 33Y3 RPM; with capacitor, 1.2 volts
at 78 rRPM, 0.6 volt at 33Y; RPM,
tracking
pressure: 8 grams.
cut-off
frequency: 3500 cps.
dadlos one 1-mil osmium, one 3-mil osmium, furnished.

SEND FOR NEW REPLACEMENT CHART

Our new Featheride Replacement Chart YF-2 gives
full information on how just five Featheride models
fill virtually every cartridge-replacement need.

Mail coupon for your copy.

WEBSTER

RACINE

a two-needle model for 33Y3, 45

without capacitor, 4.4 volts at 78 RPM,

Push-in needles are held in friction-type chucks.

ELECTRIC

WISCONSIN
"Where Quality is a Responsibility and Fair Dealing an Obligation
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN o EST. 1909

Webster Electric Co., Dept. RE-9, Racine, Wisconsin

Without obligation, send Featheride Replacement Chart YF-2

State

Zone




QUESTION BOX -

INSTALLING CASCODE TUNER
2 I plan to install a Standard Coil
cascode tuner on a TV set which has
a split-sound i.f. system. Since this
tuner is designed for intercarrier sets
and others in which the sound and
video signals are separated outside of
the tuner, I am at a loss as to how 1t
should be connected to my set. Can you
show me how to do it?—R. R. McC,,
Savannah, Ga.

A. The diagram shows how Standard

148|

" RADIO & TV RECEIVING

indsor TUBE
TO MERIT YOUR CONFIDENCE—to insure
your satisfaction—Every tube we ship has been
tested in a radio or TV set for PEAK PERFORM-
ANCE. Eacl tube is attractively packaged in indi-
vidual carton—and, EACH WINDSOR Tube you buy
carries the full RTMA GUARANTEE!

Type Each | Type Each | Type Each | Type Each Coil's pentode and cascode tuners can
TA7GT ..$.61|6AKS ...5.95 6C86 ....5.53|7A4/XXL $5.57 be 3 . :
1B3GT .. .63/ 6ALS ... .40 6CD6G ..1.85 7AS5 ..... 70 e installed in sets where sound and
1C6 .... .96 |6AQ5 ... .46 8ES ..... .85
1E76T .. .99 6AQ7 ... .68 6FSGT ... .49 7 mixeR 126 J6
IHSGT .. .46/ 6ARS ... .38 6J5GT ... . ’
e ..... .57/ 6AS5 ... .50 6J6 ..... 3 Lio
e ..... .60 6ATS ... .38|8K6GT ... .
INSGT .. .57|6AU6 ... .43 6LeG .... . 3
RS ..... .56 6AV6 ... .37 6L6GA .. .
1S4 ..... b1 |8AX4 ... .65 6Q7GT .. .
NIS5) Goxd: 47 6BAS ... .45 484 ..... :
T4 ... 56| 6BA7 ... .60 658GT ... .
1TSGT .. .71 6BC5 ... .53|6SAJGT . .
We ... .55/ 6BDSGT . .89 |6SC7 .... .
s .49 | 6SFSGT .. .
.«Issmcr 5 o 1
~gg :zt;g; .. 30V X-752 SOUND TAKE -OFF COIL
34 6SN7GT . . 1N PENTODE MODEL:- ® 15K RES SUBSTITUTES FORLY; ™ 10ppt
57 |.65Q76T 1
48| 678 { _: . .
69| sU8 video separation take place in the plate
-gg :;zm | circuit of the mixer. Simply connect a
‘89| 6WAGT Standard Coil type XM-752 sound take-
-g: :;"667 off coil between the output side of C18
99| 6X56T and ground as shown. The 2—4-upf
371686 | coupling capacitor may be.a gimmick

which is to be adjusted for best
performance.

If more sound output is desired from
the receiver, the sound take-off coil
may be moved to the plate circuit of
the first video i.f. amplifier. In this
case, the coupling capacitor or gimmick
connects to the plate of the i.f. ampli-
fier.

259% Deposit with Order. All merchandise
F.O.B. NYC. For orders less than $10,
add $) handling cost. Deduct 2% if full
remittance accompanies order. All mer-
chandise subject to prior sale and price
Dept. C-9.

WRITE FOR ADDITIONAL TUBE TYPES AND PRICES.
We also stock Special Purpose and Transmitting Tubes
at similar savings!

MWindsnr ELECTRONIC TUBE CO.

1515-C SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. ¥

COMPARISON [PROVES |

HIH1L; oFFers

Rimsr V-0-M values!

change without notice.

TV LEAD-IN PROBLEM

® ] have a 6,500-foot transmission
line connecting a 4-bay all-channel
conical antenna to my TV receiver. The
lead-in is No. 12 wire spaced 6 inches
for an impedance of 600 ohms. The
matching sections at the ends are 82-
foot lengths of No. 12 wire spaced 1%
inches apart.

This arrangement works all right on

e s
GET the MOST for your
money — Before you
buy, see chart below!
World-renowned £/CO0

UH

Antennas

VOLT-OHM-MILLIAMMETERS

¥4 536 KIT $12.90. Wired $14.90
3£526 KIT (with 1% multipliers)

Constructed of high-tensile
strength aircraft alumi-
num. Pre-assembled and
can be installed in @ min-

some channels and does not on others.
I believe that there is a mis-match be-
tween the line and the antenna and re-

ceiver. Please give the correct dimen-
sions for the matching section to work
between 600 and 300 ohms.—W. P. B.,

only $13.90. Wired $16.90
oA [t0b [GC] GO

ute. List $3.50

All Over $24 00 ‘,',f.‘.’ Will motch the impedance of ) .
- e any UHF transmission tine— | | Dobbins, Cahf' .
31 ronges? Y No | No | No | No open wire, ovol or tubular | | A, A transmission-line type match-

twin leod. Engineered for
powerful performonce across
the entire UHF

... $7.50

ing transformer js effective only at fre-

Full-size 3-inch
quencies at which it is an odd number

meter? Yes Yes Yes | No |

:3.3;‘-’;3;' , el ve el o Band. List of quarter-wayelength_s long. For z.all-
4 channel reception, design the matching
Zeroto 1 v. UHF .“%:"T";;"l’”%o section so that it is an odd number of
ey o b it Y B | Mo quarter-wavelengths long at_ the fre-

quency of ‘the weakest channel, or you '
can try using tapered matching sec-
tions which are at least two wave-

5000 v. ronge on
both AC and DC?

e e | Yes | ver | Mo BerTorrance ‘s Pre-sasem- lengths long at the lowest channel you
M l bled rugged construction o

DC ond AC ) ' O O N o] gain expect to use. The tapered section con-
Current Ronges? No [f Nofy ] INoY B. WO Model FB-V83 ::__,,-,:,,;":";,,::,,,.E,c:f,,‘.":"‘ ductors should be spaced for an imped-

Gain increases with
frequency. @host prob-

ance of 600 ohms at the end which con-
transmission line and.

Wired |Wired| Wired

In KIT and Only lem sotved by narrow | match over center frequency
n

nects to.-the

Wired Form? Onty | Only forward lobe of stacked | Tange'e Designed to mount en- §+
Ne | Mo | Ne: V-mv-c::: two to . | Welnicrieds: § witwinioe | | spaced” for 300 ohms at the opposite
: ] i : : tos carion: :
'L:::;m;" Al over $24.00 | B0 Tae e handling essy il Uist 37.¢ end which connects to the antenna or
' ) $7.50 [ Sesmenome =~ = | | receiver. No. 12 wire should be spaced

approximately one-half inch spart at
_the low-impedance end.

.- RADILO-ELECTRONICS

R - TP R S

Weite for FREE Catoleg MC-98 neme of lecel deoler.
Prives FB on Weel




QUESTION BOX
SOUND-POWERED PHONES

? I have a pair of sound-powered
phones which operate over a 2-wire
line 2 miles long. I would like to install
a buzzer-and-battery signaling system
which will not require any additional
wires. Can yon show how I may do
this with one buzzer at each station?—
N. P, Plymouth, N. H.

A. Two signaling circuits are shown.
In each, one side of the voice circuit
is isolated and is used to carry the sig-
naling current. A good earth ground
must be used as the return. The
grounds may be made to cold-water
pipes, a bare wire running down in a
well, or to a ground rod driven 5 or 6
feet into moist earth. Be sure to isolate
one of the lines so the battery current
does not flow through either of the
handsets. To isolate the lines, tempo-

2 SOUND-POWERED HANDSETS — — —»

STATION N°L STATION N2
LINE & Iy
LINE B /L ,
1.5-6v I.S'Iﬁ;_i
I [
! ) +
| B0 oRBuzfER |
R Figd

Fig. 1—One type of signalling system.

rarily ground one line at station 2 and
then use an ohmmeter or flashlight
bulb and battery to check continuity
between each line and ground at sta-
tion 1. The line which shows a reading
on the meter or causes the lamp to
light is used for signaling. This is
shown as line B on the diagrams.

Both circuits require a battery and
bell at each station. In Fig. 1, the bat-
teries must have the same voltage and
must be wired in with both positives or
negatives connected to line B. When

TO HANDSET LNE B TO HANDSET

=

= Fig2 L

Fig. 2—The preferred signal system.
Bells won't ring if line B is grounded.

connected-in this manner, the voltages
oppose and no current flows when the
switches are open. If either battery is
dead, the good battery forces current
through it and both bells ring contin-
uously. Closing either switch causes
both bells to ring.

In Fig. 2 closing one switch causes
the bell to ring at the other station.
The bells do not ring simultaneously as
in the circuit in Fig. 1. This circuit re-
quires push-button s.p.d.t. switches
which are wired so the circuit is com-
pleted through the bells when in the
normal position. If push-button switches
of this type are not readily available,
you can use spring-return s.p.d.t. toggle
switches.

If you use the circuit in Fig. 1, take
care that line B is not grounded. A
direct short will cause both bells to
ring until the batteries run down or
the short is cleared. A high-resistance
short circuit cuts battery life. END
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Brand New- JustOfs The Press|

TO ANY RADIO-TV SERVICEMAN WHO WANTS

A BIGGER INCOME !

® Leorn how servicing of mcbile equipment has become a mulluon
dollar bysiness.

® Learn how smart radio servicemen are cashing in.

® Learn how you can get in on the ground floor, what the proﬁvs
are, every step you take in this expanding market. This is
opportunity knocking at your door. Don’t miss out.

® Leorn whot the latest authentic FCC statistics about growing
mobile service needs in this country mean to your future in
radio servicing.

SERVICING 2:WAY
Mobile Radio Systems
PAYS BIG MONEY

N 2-WAY MOBILE
RADIO SERVICING

kletE
153 Book® ]

i SEND COUPON FOR FULL INFORMATION
CLEVELAND INSTITUTE OF RADIO ELECTRONICS.
4900 EUCLID AvE ogsx RO-56 E
| CLEVELAND 3, OH
M“ fe//yOl/ CADDRESS TO DESK NQ. TO AVOID DELAY)
| want to know the facts, without obligotion, about the profit oppor-
/” . tunity in 2-way mobile rodio servicing. Rush me your FREE booklet:

Hay 0 €298 "There’s MONEY FOR YOU IN 2-WAY MOBILE RADIO SERVICING.”
NAME -
ADDRESS -
CITY STATE

PASTE ON A 2 CENT POSTCARD

M _you Sre owner or mnanaxee of 8 radiowFV service shop cheek
here for Employers Plan and enclose this coupon with your'
. business card or Jetterhead.
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TV Receiver Sensitivity
Measurements made
Simple with

New

New “Sensilfeter™

..a "must” in fringe areas
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times one call is all.
With new One Call Kit

[ ok Tokes the guesswork out of
TV service

l; e’
2 so sk Checks receiver from antenna
N terminals to picture tube

| *Per AppliedFer 3K Microvolt scale is divided
- into 3 sections as a gvide
for the servicemen

Approved by
leading television 3k Sensitivity testing is accepted 2
araHOrs cTarerst by servicemen as the best adapted to include fuses
method of determining the being used in latest
cause of bad pictures models.
Consult your jobber or write far further informetion |

Burton browne odvertising

SERVICE |NSTRUMENTS COMPANY

422 South Dearborn Street, Chicago 5, lllinois
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ALL-CHANNEL UHF CONVERTER

d l;tgw assures hlgh galn, hlgh :fdh_il-
hbose performance. A high ratio ve[mir_
asy, accurate tuning on UHF chanrels
h 83. Tube complement: 6T4/6AF4,

r yanium Diode, 1N72. $3995
BI.ONDER TUNGUE LABORATORIES

Morufacturers of TELEVISION AMPLIFIERS. UHF CONVERTERS, ~ WESTFIELD. N. J.
MIXERS. DISTRIBUTION UNITS and TV ACCESSORIES

‘SERVICING BY
SIGNAL SUBSTITUTION’

'ABEST SELLER FOR OVER 12 YEARS!

(NEW, UP-TO-DATE, 12th EDITION)

.‘ i

GREATER

STABILTY.
CEASIER

TUNING

OVER 50,000
TECHNICIANS
HAVE LEARNED_

HOW T0 GET
THE MOST OUT
OF BASIC TEST
FQUIPMENT

for AM.-F.M.-TV

~

| XThe Modern, Simplified, Dynamic Approach to
Receiver Adjustment & Alignment Problems.
% Nothing complicated to learn
% No extra equipment to purchase
% Universal...non-obsolescent
% Employs only Basic Test Instruments

Ask for *°$.5.5.” ot your locol Radio Ports Jobber or
remit 40¢ in smoll stamps or coin directly to factory.

PRECISION APPARATUS COMPANY, INC.

92-27 HORACE HARDING BLVD. ELMHURST 4 N_Y

103 payges. Invalvable in-
formation that will help
you re-double the yolue of
your basic test eqUipment.

MISCELLANY

THE FUND REACHES
$10,768.59

HELP -

FREDDIE-WALK
FUND

When the Help-Freddie-Walk Fund
was organized in 1950 to give assistance
to Herschel Thomason, radio technician
of Magnolia, Arkansas, in behalf of
his now five-year-old son, Freddie, who
was born without arms and legs, we
here at RADIO-ELECTRONICS were sure
the response would be generous and
sincere. This belief has been justified
by the hundreds of contributions

| amounting to over $10,700 received by

us since that time and forwarded to
Freddie and his grateful parents.
Some three years later, we are still
continuously amazed and humbled by
the quality and quantity of the response

| to our appeals. The following excerpts
| from letters received during the past

month will best illustrate what we
mean.

From a letter received from Eghiche
Harout, of Hollywood, California: “En-
closed you will find two checks from the
Har-Omar Restaurant as our personal
contribution to the ‘Help-Freddie-Walk’
Fund. Please send us a number of
reprints of yvour original story of ‘Serv-
ice to Freddie’ which appeared in the
June, 1950, edition of RADIO-ELECTRON-
1cS magazine. We would like to circulate
these articles and establish a fund here
in Hollywood. All proceeds would be
sent to your organization.

“We note that all checks should be
sent to your magazine, but since a res-
taurant is an ideal place to collect
money for any charitv. we would like to
accent cash or check donations from our
patrons, denosit them in a bank, and
then send vou a certified check to cover
all donations which we have collected.

“This is one of the most heart-break-

| ing cases T have ever enconntered and

has received very little nublicitv heve
on the West Coast. I would personallv
like to congratulate vou for the won-
derful work vou are doing to help this
unfortunate boy.”

And from G. Carroll Utermahlen. of
Baltimore, Maryland. who has written
us before (see the .July. 1953. issue).
we received the following letter: “I
always think I have troubles until T
compare myself with brave little kids
like Freddie Thomason. So, by gum, I
soaked off the dried-up mimeo pad and
cut out a stencil and ran it off the
same night that my copy of the July
issue of RADIO-ELECTRONICS arrived.

. My C.O0. in the Civil Air Patrol
says he will talk it up with the entire
squadron and, even if all of them don’t
come through, some surely will. . . .
And my pals will receive their copies of
my mimeod memo the same time you
receive this letter. . . . The mimeod
thing will also go to at least two club
publications having considerable circu-
lation, not so much in quantity as sin-

RADIO-ELECTRONICS



MISCELLANY

cerity of response to pleas such as
little Freddie’s.”

We have been happy to supply both
of the above readers with reprints of
the Freddie story of June, 1950, en-
titled “Service for Freddie,” and if we
can co-operate in any other way with
them or anyone else wishing to set up a
sort of subsidiary action on the Freddie
front, we shall most certainly be happy
to help out.

We would also like to say “thank
you” to C. V. Passantino, of the Pas-
santino Printing Company, New York,
who donated as “service for Freddie”
the work on the reprints.

And may we just add to the above
a note of urging each and every reader
to send in his contribution, whenever
possible. No amount is too small to re-
ceive our sincere thanks and acknowl-
edgment. Make all checks, money orders,
ete., payable to Herschel Thomason.
Address letters to:

HELP-FREDDIE-WALK FUND
c¢/o RADIO-ELECTRONICS Magazine

25 West Broadway,
New York 7, N. Y.

FAMILY-CIRCLE CONTRIBUTIONS
Balance as of June 18, 1953 . $ 602.50
FAMILY CIRCLE Contributions as

of July 17, 1953 , 602.50
RADIO-ELECTRONICS CONTRIBUTIONS
Balance as of June 18, 1953 $10,121.09

A Father, Silver Spring, Maryland. . $ 1.00
Anonymous, Montreal, Canada . 3.00
Anonymous, Ulster Park, New York 1.00
Colin Covert, Iselin, New Jersey . 1.00
H. 7. Dowd, San Angelo. Texas 1.00
Har-Omar Restourant, Hollywood,
California . 15.00
Williom Kieson, Jr., Bernalillo, New
Mexico . 20.00
Ray Martin, Baltimore 5, Maryland 1.00
Don Usserman, Troy, Ohio . 2.00
$  45.00
RADIO-ELECTRONICS  Contribu-
tions as of July 17, 1953 ...$10,166.09
FAMILY CIRCLE Contributions .. 602.50
TOTAL Contributions as of July 17,
1953] “ix! e n Akl n Ak 3 0w S 6 EA $10,768.59

Ravio Thicty-Five Pears dgo

In BGernsgback Publications

HUGO GERNSBACK

Founder
Modern Electrics ... ... ... ........... 1908
Wireless Association of America 1908
Eieetrical Experimenter L1913
Radio News . .. .. 1919
Science & {inventlon 1920
Television . 1927
Radio-Craft 1929
Short:Wave Craft .. 1930
Television News . 1931

Some of the larger libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested readers.

September 1919
ELECTRICAL EXPERIMENTER

Possibilities of High Frequency Cur-
rents, by John E. Pritchard

“Fog Warning” Radio-Telephone

1 K.W. Quenched Gap Transmitter, by
Lester F. Ryan

Valves, by Prof. A. U. Dion

Vacuum Valve Construction, by R. H.
Shaw

How to Use the Potentiometer

The How and Why of Radio Apparatus,
by H. Winfield Secor END
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With this new TRI-

You can build

this powerful

5-tube superhet
ARKAY, world's finest rodio & TV Lkits, shows you

how—even if you have no technical knowledge or
background—to build a fine radio with their new

easy, yet foolproof method.

dimension
colored

Instruction Book . _

RADIO *

Model SSE: ARKAY S-tube
superhet. RADIO KIT.
Complete with gllstening bakelite
cabinet, all parts plus ARKAY's
new 3-D Instruction
book at ne additional 51495
cost. Ivory or walnut.Complete Walnut

Other ARKAY Kits:

Portable Radio Kits
1 band-——2 bands

Amplifier Kit
hé-fi. 8 watt ontput

Record Changer Kit
Tri-dimensional sound

Phonograph Kit
S-apeed motor

AC Radio Kit
3 bands. 110 or 220 V,

AC/DC Radic Kits
1, 2, 3 or } Bands

Multitester Kit
Oum-Volt Milliameter

Yocuum Tube Voltmeter Kit

Signal Genero'orr Kit
Write for complete catalog

3.D Color Diagrams
Step by step, you follow the 3 simplified wiring
diaogroms printed in different colors on translucent
sheets. Each forms @ complete circuit and when
completed—you hove o top quality radio worth
much more thon your cost.

ARKAY Kits and Parts are fully guaranteed!

Book includes:

® IS poges, fully illustroted
® Voltoge ond resistonce chort

® Photos of set before & ofter wiring. Latter is in full
color to check your wiring

® Review of rodio receiver theory
® Superheterodyne receiver stoges
® Pictorial diagrams

® Step-by-step instructions

°

Schematic plus photogrophs of al
identificotion

® Complete parts list for checking

® Complete, detoifed instructions from unpocking
your kit to olignment without signo! generotor

® Stondord color code for resistors and copacitors

parts for eosy

LIMITED TIME OFFER: Get this Tri-dimensional instruction book from your local jobber for only
10¢. Regulor price: 50¢ Get yours today!

ARKAY

world's finest radio kits

RADIO KITS, INC., 120 Cedar St., N. Y. 6

This new boak is @ money-making
time sover for TV Novices and Ex-
perts alike!

Tells in plain words exactly which
tubes to reploce to eliminate eoch
ond every trouble coused by
burned out or defective tubes and
shows the exoct locotion of the
particulor tube or tubes which
must be reploced.

Over 135 common TV troubles listed
with explicit directions for locot-
ing the defective tubes which cause
eoch of these foults.

PRICE onr $1
TV TROUBLE TRACER

JUST OFF THE PRESS -~ A NEW SPEED TV SERVICING SYSTEM

SERVICEMEN!
FREE SPECIAL OFFER

TV TUBE LOCATOR contains copy-
righted trouble Indicoting Tube
Location Guides for over 3000 of
the most popular TV models, One
hundred and fifty six tube location
charts cover the products of more
than 110 TV manufacturers from
Admiral to Zenith. These include
1947, 1948, 1949, 1950, 1951 (952 ond
1953 mode!s from the earliest types
to the lotest sets mode for com-
bined UHF ond VHF.

A veritable storehouse of valuable
tube servicing information all con-
toined in o single volume priced
very low for lorge valume sales.

If your parts jobber has not
as yet stocked these new TV
books ask him to sign

"'"REQUEST FOR FREE
INFORMATION"'

Send this in with your order
ond we will include vaol-
voble TV BOOK AS A
FREE GIFT FOR YOU.

Sl L LYY YN N
f H: G. CISIN, Consulting Engineer, Dept. el

éO Common TV Orgubles traced to source ond cursd 200 Clinton St¢., Brooklyn 1, N, Y 1
apyrighted trouble indicoting tube locotion guides . .
of over 500 most papulor TV models. Mony models. Rush following postpoid ]
different from those shown in TV TUBE LOCATOR TV Tube Locotor [JTrcuble Trocer ¥
Contains over 70 illustrations and tube location Enclosed find § Full Payment
guides. Forty most common picture troubles iIlus~ﬂN l
trated. with symptoms described, causes given ond - B
remedies prescribed. Address l
PRICE onr 50¢ aCity & Zone State i
. . B N B N N B B N N N B B B N N B BN B B B B B B B 0 % 0 B B 0 N7
JOBBER REQUEST FOR FREE INFORMATION [ |
Without obligation send us full information about H. G. Cisin's Television Service Books.l
]
B Name of Jobber :
B Address . g
lCiOy » Zone State: canmess..nn N |
(] By ...... 0 ekl i i A Title; wm 4 bad ww s e ARTRTTTS e Yo Pre |
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to the

E.E. or
PHYSICS GRADUATE

with an interest
or experience in

RADAR o~
ELECTRONICS

Hughes Research and
Development Laboratories, one
of the nation’s large electronic
organizations, are now creating a
number of new openings in an
important phase of operations.

Here 1s

what one of
these

positions offers
you

OUR COMPANY
located in Southern California, is presently
engaged in the development of advanced
radar devices, electronic computers and
guided missiles.

THESE NEW POSITIONS
are for men who will serve as technical ad-
visors to the companies and government
agencies purchasing Hughes equipment.

YOU wilL BE TRAINED
(at full pay) in our Laboratories for several
months until you are thoroughly familiar
with the equipment that you will later help
the Services to understand and properly
employ.

AFTER TRAINING
you may (1) remain with the Laboratories
in Southern California in an instruction or
administrative capacity, (2) become the
Hughes representative at a company where
our equipment is being installed, or (3) be
the Hughes representative at a military base
in this country—or overseas (single men
only). Adequate traveling allowances are
given, and married men keep their families
with them at all times.

YOUR FUTURE
in the expanding electronics field will be
enhanced by the all-around experience
gained. As the employment of commercial
electronic systems increases. you will find
this training in the most advanced tech-
niques extremely valuable.

How
to

apply

1f you are under 35 years of age
and have an E.E. or Physics
degree and an interest or
experience in radar or electronics,

write
to HUGHES

RESEARCH AND DEVELOPMENT
LABORATORIES

Scientific and Engineering Staff

Culver City,
Los Angeles County, California

Assurance is required that the relocation of the :
urgent military project. :

|
: applicant will not cause the disruption of an
|

PEOPLE

E. Finley Carter was appointed vice-
president and technical director, and
Howard L. Richardson was appointed
vice-president in charge of engineering
operations of SYLVANIA ELECTRIC PROD-
ucts, New York City. Carter was for-
merly vice-president in charge of en-
gineering, and Richardson was vice-
president in charge of industrial rela-
tioas.

Left—E. F. Carter;
right—

H. L. Richardson

Vernon A. Dupy and Edward L. Lape
were named general sales manager and
general merchandising manager, re-
spectively, of UNITED MOTORS SERVICE
DivisioN of General Motors Corp., De-
troit. Dupy, who had been general mer-

V. A. Dupy E. L. Lape

chandising manager, succeeds Wilmer
A. Hagen, who died recently. Lape was
formerly assistant general merchandis-
ing manager.

J. K. Poff joined
Pyramip ELECTRIC
Co., North Bergen,
N. J. capacitor
manufacturer, as
sales manager of
the Jobber Division.
He was formerly
jobber sales mana-

'Y
J. K. Poff
ger of ERIE RESiSTOR CORP.

Eugene M, Keys,
former executive
vice-president of
EpwiN I. GUTHMAN

Co.,, Chicago, was
elected president of
the corporation. He
succeeds Edwin L
Guthman, founder
of the company, who
died of a heart
attack last spring.

Ralph R. Stubbe joined GENERAL
INSTRUMENT CORP., Elizabeth, N. J.,
as assistant chief engineer. Stubbe has
spent 15 years in the electronic industry
with such com-
panies as Hoffman
Radio, Westing-
house, Hazeltine
Electronics, and
NBC. He will make
his headquarters in
the General Instru-
ment home plant in
Elizabeth.

E. M. Keys

N\

Nationally

Famous

Check these luxury
features: Ultra
sensitivity, dynamic
range contral, UHF

217 Console

$164.95

Pl. $16.50 Fed.

17" Table

5122.68

Pl. $12.27 Fed.,

€xcise Tax  adaptability, Duo Excise Tax

207 Table power supply, 55 console
S 50 Acousticlear Sound S 95

134 System . . . All in 149

a beautiful Mahog- 5, 3500 Fed.

Pl. $13.45 Fed, Sl L
any Finish Cabinet. Excise Tax

Excise Tax

ALSO AVAILABLE T.V. CHASSIS

All sets have full 1 yr. factory picture tube warranty,
and standard 90 day RTMA parts warranty.

MAIL and Phone orders fitled. $25 deposit, Balance
C.0.D., Shipping Charges Add'l.

STEPHEN SALES CORP.

45 Crosby St, N. Y. 12, Phone WO 4-8233

o Dealer Inquiries Invited,

P& HERE IS LATE INFORMATION IN A
HANDY FORM FOR RADIO & TELEVISION
REPAIRMEN, SERVICEMEN & STUDENTS

2VOLS.*6 52751
] PAY ONLY MO.
IT PAYS TO KNOW!
AUDELS T.V.-RADIO SERVICE LIBRARY
presents the important subjects of Modern
Radio, Television, Industrial Electronies,
I*.M. Public Address Systems, Auto, Marine
& Aircraft Radio, Phonograph Pick-Ups. ete.
Covers Basic Principles—Construction—In-
stallation — Operation — Repairs — Trouble
Shooting. Shows How to get Sharp, Clear
T.V. Pictures, Install Aerials—How to Test.
Explains Color Systems & Methods of Con-
version. 1001 Facts—Over 1260 Pages—625
Illustrations— Parts & Diagrams—Valuable
for Quick Ready Reference & Home Study.
Telis How to Solve T.V. & Radio Troubles—
Answers T.V. & Radio Questions.

Get this information for Yourself.
7 DAY TEST—ASK TO SEE IT!

v -----MAIL ORDER--------

AUDEL, Publishers, 49 W. 23 St.,,N.Y.I10
Mail AUDELS T.V. RAGIO ;ERVlCE LIBRARY 2 Vois. $6
on 7 days tree trial. it 0.K. | will remit $1 in 7 days and
$1 monthiy until $6 is paid. Otherwise } wiil return them.

Addr

KE

RADIO-ELECTRONICS
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Martin Bettan, director of sales and
engmeexmg fm

Radioc Merchandise
Sales, was elected
president of the AN-
TENNA MANUFAC-
TURERS ASSOCIATION.

Other officers in-
clude Benjamin
Snyder, Snyder

Manufacturing Co.,
vice-president and
Edward Finkel,
JFD Manufacturing
Co., secretary-treas.

M. Bettan

Chituaries

Charles H. Caine, vice-president in
charge of Midwest sales for CORNELL-
DuBILIER ELECTRIC CORP., South Plain-
field, N. J., died in Chicago.

Rear Admiral Cyral A. Rumble, USN |

(Retired), director of Government Re-
lations for ERIE RESISTOR CORP., Erie,
Pa., died in Washington, D. C.

Personnel Notes

. . Glen McDaniel, who served as the

first paid president of the RTMA, was |
elected temporary president of the as- |

sociation pending the selection of an-
other full-time paid president. He will
continue as general counsel.
Sprague of SPRAGUE ELECTRIC CO. was
elected chairman of the Board. Other
officers include Leslie F. Muter, MUTER
Co., treasurer; Dr. W. R. G. Baker,
GENERAL ELECTRIC, director of the En-

Robert C. |

gineering Department; and James D.|

Secrest,
secretary.
. Neal W. Welch and Dr. Wilbur A.
Lazier were appointed vice-president
in charge of sales and vice-president
and technical director of research and
engineering, respectively, for SPRAGUE
ELECTRIC Co., North Adams, Mass. Mr.
Weleh was fox merly director of sales
and Dr. Lazier was formerly with

executive vice-president and

Charles Pfizer & Co. Dr. Preston Robin- |

son, former head of the Research and
Engineering Department and a member
of the Board of Directors, will continue
with Sprague as a consulting engineer.
>aul J. Crittenden and Hollis R. Wag-
staff were elected assistant treasurers
of the company.

Robert O. Bullard, formerly head
of industrial tube operations of the
GENERAL ELECTRIC Tube Department,
was named general manager of the
newly formed Industrial and, Transmit-
ting Tube Subdepartment. Managers of
other newly-formed subdepartments in-
clude L. Berkley Davis, former head of
receiving tube operations, as manager
of the Receiving Tube Subdepartment,
and Robert E. Lee, former cathode-ray
tube operations head as manager of
the Cathode-Ray Subdepartment.

. E’'lise Harmon was appointed head
of printed circuit activities of AEROVOX
Corp., New Bedford, Mass. Miss Har-
mon was formerly a chemist and en-
gineer at the Bureau of Standards.

. . . A. Cameron Duncan was named
manager of merchandise operations of
the Home Instrument Department of

RCA VICTOR. Joseph J. Kearney, former |
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Carbon,

——— Another RAD-TEL Extra! ——

200

ASSORTED
RESISTORS

*1.39

All Tubes Indi-
vidually Boxed!
Check this list
for Fully t-Year
Guaranteed
Tubes., Order
Today!

Don't Deloy .

Dept. RE9

TERMS: ‘A 25% deposit must uccomput;y all
€.0.D. All shipments F.O.B.
$10—$l 00 chdlmg Charge Sub|ec0 to prior sale.

. Order Todoy!

RAD-TEL'

Phone: Essex 5-2947

Wire Waund, Carbon Film, Standard RMA Color Code or Valuve
Printed. Uninsuloted Type. Y2 Watt, 1| Wort, 2 Watt ond Same 10 Wott,
i Very Few Duplicotions or Odd Voluest
Price | Type Price , Type Price
.30 | 68J6 .39 | 12808 .43
‘30 | 6BK7 .59 | 12BE6 .39
‘a7 | 68BLY ‘59 | 128F6 39
‘30 | 68Q6GT .59 | 128H7 .63
.65 | 68Q7 .95 | 128Y7 | R
‘30 | 6BZ7 95| 12827 ........ .63
‘39 | 6Ca 37 cs - .. .34
.43 | 6CSGT .39 2FSGY .34
.29 Cc6 .58 2J5GT .42
124 | 6CBG 24 | 12)7GT .34
‘30 | 6CB6 ‘44 | 12K7GT 34
130 | 6CD6G 111 8_ .. 70
‘a0 | 606 .4s | 125A7GT .44
.24 | 6ES a8 o .50
124 | 6FSGT -39 | 125G7aT 52
a6 | 6F6 37 - [44
sy | 6F8G 124 | 125k70T .48
;48 | 6G6G .52 | 125L7GT .47
57 | 6HG a1 | 125N7GT .52
‘58 | 645G6T .37 Q7 pr
‘a5 { 616 -5 25R7 .49
139 | 6276 4 7 .30
45 |.6J8 -3 4aw7 20
53| 6xs 4 98G6G R1]
45 | 6K6GT 3 9cs 7
39 | 6K7 (84 | 1978 5
60 | LS .24 | 19va .8
63 | sLe .64 | 24A .6
70 | 6Q7 .45 AvS .8
24 | 654 l3m | 258Q6GT 6
1.50 | 658 83 | 25LeGT .3
es | 6Sa76T .43 | 25we 56
46 | 6SD7GT .41 | 252s .4
48 | 6sFsaT |46 | 25Z6GT 3
49 | 65G7GT 4 6 .
46 | 65H7 73 | 27 .3
47| 65J7GT .4 2L7 8
43 ] 65K76T 4 SBS .4
73 | 65L7GY .4 Cs .3
80 { 6SN7GT s 5L6GT 4
.40 | 6sa@7GT 3 we 5
32 | 6SRIGT 4 24 3
.32 6587 .4 SZSGT 3
35| 6T8 B 6 . .6
46 | sva 60 | 41 .42
59 | 6US .44 | 42 & . 42
62 | 6u6 .63 | €3 | iy A3
44 | 6UB .6 48 ., bakhml TS
43| 6V6GT .39 | 4325 ' . .49
80 { 6W4G .44 | SO8B3 39
(78 ] 8W6GT _44 | SOCS 39
J3n | 6xe 13
39 ] eXscT 3
37 | 6xa s
.37 | 6Y6a .4
;30| 7A4 4
37| IAFTY .5
a8 | 7ma .44
.83 C6 40
1371 7€6 30
83| M7 70
{28 | 12a8 61
.64 2ALS 37
-39 2ATS 27
571 12AT7 36
.44 | 12AU6 38
234 | 12807 43
;59 ] 12ave 39
.45 | 12av7 s9
.39 | 12axe 48
.41 | 12ax7 R
.37 2A27 69
1.25 | 128A6 an
.46 | 128A7 60

orders—'bulcnc.o
Irvington warehouse. Orders under’

runE
€o.

“In?egmy {s Our Chief Asse?"
115 Coit Street
IRVINGTON 11, N. J.

THE NEW Tv

DYNATRACER

TRACES TV
SIGNALS oand
VOLTAGES

LOCATES
DEFECTIVE
COMPONENTS
INSTANTLY

REQUIRES NO
ADDITIONAL
EQUIPMENT

Makes Television
Servicing Easier,
Foster and

More Accurate
or COD & Chgs. —ATLOW COST
Ideal for trouble.shooting televlsion in the field or on
the bench. Used under actual operating conditions.
will out.perform more expensive testers.
A MUST FOR EVERY ALERT TV TECHNICIAN!
SPECIFICATIONS: The “DYNATRACER™ is_=a
self-powered quality instrument designed to trace TV
signals through any Video. Sound. Syne, AFC or
Vertical and Horizontal Sweep Circuit—will isolate
trouble to a stage or comnonant

ADDED FEATURE: The “DYNATRACER" will
also trace voltages and instantly locate open. shorted
or Intermittent condensers, resistors, coils, speakers,
transformers, ete.

COMPLETE INSTRUCTION BOOK ENCLOSED

10-DAY MONEY BACK GUARANTEE
Clip Adv. rite Name and Address in Margin.
Attach $5.00 Blll Check or M.0. and Mall to

7 /u ELECTRONICS CO.

8509-21st Ave., Dept. 105, Brooklyn 14, N. Y.

— QUTSTANDING—
TRANSFORMER VALUES!

325-0-325 at 225 ma. 6 3 at 5A. 5\ at 3. Prl.
80 cy. AC. Bize, 4%” x %”
$6.95 ea.

350-0-350 nt 300 ma. uaut 4A, 6.3 ut 8A. 5V at 3A.
Pri. 115V, 60 cy. AC. Onl $7.95 ea.

350-0-350 at 350 ma. 6.3 at 10A, 5V at 8A. Pri. 115V,
60 cy. AC. Only ooy --.$8.98 ea.
150-0-450 ut 200 ma. 5V at 3A, 6.3 at 54, Pri. 115V,
60 ¢¥. AC. In shielded case. Only $8.90 ea.

920-9-920 or 740-0-740 AC at 200 ma.
cy. AC. Upright shielded case. Exceitent ror 807°s.
Only. $10.80ea

Isolatlon transformer. Useful for AC-DC supplies. etc.

115V

Pri. 115V, 60

P'ri. 117V, Bec. 150V AC at 25 ma. Also. 6.3V at
% amp. Only d .80 oa.
1solutlon transformer. Pri. 115V, Sec. 117V at 50 ma.
Also, 8.3V ut 2 amps. Only 2.79 ea.

2.5V at 10A AC
cy. AC. Unly

Modulation transformer. 15 watt. Both pri.
adjustable for 2000 to 20.000 ohms. i'ri.
slde, max. Sec.. 30 or 100 ma dependlng upon connec-
tions used. Only $6.45 ea.
Modulation transformer. 60 watt. Aiso adjustable with
pri. and sec. adjustable for 2000 to 20,000 ohms. Pri.
150 ma ber side. Sec. 150 or 300 ma dependlnu upon
connections used. Only . 9.60 ea.

OFFENBACH-REIMUS

1564 Market Street, San Francisco, Calif.

10,000V insulation. Pri. 115V. 80
.$3.39 ea.

and sec.
50 ma per




YOUR
GH-PAYING

interesting career in

TELEVISION

starts here!

HOME STUDY
COURSE

with one of America’s
_‘./’ LARGEST schools

There’s a place for
YOU in the tre-
mendous, billion-
dollar Television, .
tadio & Elec-
tronies industry!
It’s so easy to get
started with the
famous CRESCENT
SCHOOL course. Learn
at home,
time. Illustrated, simpli-
fied lessons and kits to
practice on. No previous
training needed. Send for
FREE sample lesson . . .

started on your way to a
brilliant profitable career!

APPROVED FOR KOREAN YETS

Also Day & Eve. Classes
Trained ot Our School

CRESCENT
| SCHOOL

"Qne of the Largest
of its kind"

Dept. E9

CRESCENT SCHOOL
500 Pacific Street, Bkiyn. 17, N.Y.

Sirs: Rush your FREE sample lesson and full l
details about the CRESCENT SCHOOL Course—

l at no obligation to mel
00 Home Study Course [J Residential Course
l NAME. — - ‘
| ADDRESS__ ; i
CITY. _ ZONE__STATE

—--—-——---_‘-'

-

Used Recording Tape (plastic base)

1.99 for 7" 1200 foot.
1.09 for 5“ 600 f¢.
.69 for 4" 300 f+.
.29 for 3" 150 f¢.
(plastic reel included
with all above sizes)

Money cheerfully refunded if
you do not find tils tape cleanty
erased and as good as new. (If
you are skeptical and from Mis-
sourt send us 12¢ in stamps and
we'll roll you a sample.}

Veu empty plnulln ret‘ls In boxes for easy laheling
—=10¢; 4"=-22¢; chid

—24¢; T 30: (m-n EM
BOXES 'l" -3¢ 4"—5: 5% -S¢; —10¢
® We c:rr) neu recorders, recording bianks, tape. tape
recorders ., at large savings. PLEASE INCLUDE
SUFFIC!ENT POSTAGE.
COMMISSIONED ELECTRONICS CO c
9, D

2303 Champlain Street. N.W.. Washington,

in your spare

make this day the day yvou |

PEOPLE

j manager of the East Central renewal |

sales district of the RCA Tube Depart-
ment, succeeds Dunean as renewal sales
manager for RCA radio batteries.

. C. R. Hammond and O. P. Susmeyan
were named assistant vice-presidents of
the Receiving Tube Division of RAY-
THEON MANUFACTURING Co., Waltham,
Mass. W. M. Thompson was appointed
assistant vice-president of the Ray-
theon Power Tube Division. Hammond
was formerly equipment sales manager
of the Receiving Tube Division, and
Susmeyan was plant manager. Thomp-
son directed purchasing operations of
the Receiving and Power Tube Di-
visions.

Milton R. Schulte, vice-president
in charge of the Electronics and Flash-
ers Divisions of TuxG-SoL ELECTRIC,
INC., Newark, N. J., was elected to the
Board of Directors.

. Maury R. Jungman joined BRACH
MA\IUFACTURING Corp., Division of Gen-
eral Bronze Corp., \‘e\\axk N. J., as
distributor sales manager. He will re-
port to Ira Kamen, vice president in
charge of TV sales. Jungman was for-
merly sales manager of Oak Ridge
Products. |
. Arnold Letteken was named sales |
manager of MERIT Coi. & TRANS-
FORMER CoORP., Chicago. He has been
with Merit for 10 years in charge of
industrial sales in Chicago and also
served as purchasing agent.

. Jacoh J. Repetto was promoted to
assistant sales manager of CLAROSTAT
MANUFACTURING Co., Dover, N. H. He
was formerly superintendent of design
and drafting.

. Dr. W. R. G. Baker, vice-president
of GENERAL ELECTRIC and director of
the RTMA Engineering Department,
was awarded the 1953 Medal of Honor
by the RTMA at its June convention
in Chicago.

. Gordon D. Ferrell was named per-
sonnel director of ERIE RESISTOR CORP.,
Erie, Pa. Richard F. Paulsen succeeds
him as employraent manager.

. Berne Fisher was appointed director
of engineering of STANDARD COIL PROD-
vcrs Co., Inc., Chicago. He was for-
merly chief engineer and production
manager for General Instrument Corp.

.. George B. Fraser was elected presi-
dent of AstaTic Corp., Chicago, manu-
facturer of phono pickup arms, car-
tridges, microphones, TV converters
and bhoosters, and other electronic de-
vices. He was formerly vice-president
and general manager. He will also re-
tain his title as treasurer of the com-
pany. |

. Joseph F. Bozzelli, formerly with
Haydu Bros., joined the Special Purpose
Electronic Tube Dept. of BENDIX RADIO
DivisioN, Eatontown, N. J.

. Donald W. PPease was promoted to
the position of chief draftsman of
CLAROSTAT MANUFACTURING Co., Dover,
N. H. He was formerly assistant chief
draftsman of the company.

A. Raymond Bermond was ap-
pointed advertising manager of the
Radio Division of HALLICRAFTERS, Chi-
cago. He was formerly assistant adver-
tising manager for the company. END

FREE!

THE HOTTEST VALUE-
PACKED BULLETIN
IN THE MAILS!

WHOLESALE
RADIO PARTS

COMPANY, Inc.

311 W. Boltimore St.
Boltimore-T, Md.

Write for
New FYI
#201
Just Off
The Press

COAST ELECTRONICS has 1he

NEW precise

MODEL 308K

82" OSCILLOSCOPE

THE GREATEST OSCILLOSCOPE
FROM COAST TO COAST

ALL THE FEATURES
OF THE FANOUS
MODEL #300 PLUS:

% [NTENSIFIER ANODE

% Hi-LOW-NORMAL SYNCH.
(A Precise First)

% 8% INCH TUBE
(A Precise First)

% VOLTAGE REGULATION
(A Precise First)

Sce Precise Ad Page 132

The only 842" Oscilloscope onﬁr e commercial
market today. We have this Precise *“scope’’ for

you . ..
NEW 7 Oscilloscope Kit......... $ 94.95
LATEST 8%2~ Oscitloscope Kit.... $129.50

OTHER PRECISE KITS AVAILABLE:

MODEL 909K-—VACUUM TUBE VOLTMETER $25.96
MOCEL 630KA—-RF-AF TV & MARKER GENERATOR

(pre-assembled head) $38.95
MOCEL 610KA--RF SIGNAL GENERATOR

(pre-assembled head) $28.95
MOCEL 635K—-UNIV. AF SINE, SQ. & PULSE GEN. $33.50

Terms: All merchandise shipped FOB Alhambra, Callfornia. Prices
stightly higher in the wesl. Prices and snecnmallons sub.ecl to
change without notice. Include 20% deposit for €.0.0.'s. WRITE
FOR NEW CATALOG — FREE!

COAST ELECTRONICS SUPPLY CO.

Dept. 1]
527 W. Main Street » Alhambra, Calif.
[J Send me
[J Enclosed find $. deposit. Bol Ccoo
3 Enclased find $. in full.
NAME
ADORESS
any IONE__ STATE

RADIO-ELECTRONICS
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Ca sto /3 /l m\
WYL A Custom Lui RECT F
CORPORATION T v c A B I N E T s MANUFACTURRofﬁ

WHY PAY MORE! COMPARE! Don't be misled by other oﬂermqs similar in ap- To
SREndard @Fand pearance to these original TELESOUND creations—but not in quoll'yl Our o
PIX ‘ru.nzs~x YR. GUARANTEE cabinets are massivelv constructed, fully reinforced, smartly styled in the
3 ;7,,'3,',,,\ s"_:g modern manner, and offered to you at today's LOWEST PRICES for quality cabi-
21 21EP4A . a0.25 | nets of this 'ype Prompt Foc'ory -fo-you shipments. Buy with confidence! AN
81e 318P eceiro musmodicr . 38705 cabinets illustrated available in Ribbon stripe Mahogany. Add 10% for Blonde

Korina. Comglete catalog on request.

“lﬁ

Modet 200 Modet: 31°x24"x Mode Model 300 Model 875-D Model 200 Model 875
o 2% YW $56.50 25". 247 Model: H 3t", 50 H 437, W 5 H 35", O 237, H 42°. W 25Y%°,
W 25Y5", Wt 27" Model: 317x24"x D 22". 60 fIbs. w 27" ..$56.50 0 23} 40” D 23",
60 lbs. 31" W $56.50 $54.50 27" model: H 3t°. D 247, si17z. 00 $127.00 $69.50
$46.50 w3 $56.50
0 1
Save Money With TELESOUND “Package Deals'! TV CHASSIS SPECIAL VALUES!
Famous VIDEQ S30DX TV Chassis. Subcr-powered, complete with receiving | tess pistore twtig
tubes, OUR LOW PRICE, less picture tube . £139.80 VIDEO 630 Super.Deluxe . PN $144.50
Order the TeleSound Cabinet you want, combined with Video $30DX chassis. 127 PM VIDEO 630:0X Chassis ] FUS LSO
Speaker, and your choice of picture tube., at these terrific low prices! VIDEO S30DXC-27 for 27" Pix Tube » . $189.50
TECHMASTER C.30 TV Chassis $149.50
CABINET Combined with Video 530DX chassis, 12 PM Speaker. and TECHMASTER 1930 TV Chassis $179.50
STYLE 17“ CRT 20" CRT 21" CRT 24" CRT 27" CRT TECHMASTER 2431.P TV Chassis . "3 b $199.50
200 $208.50 217.25 219:50 ... Smcaciess Please include 25% deposit with orders, balonce C.O.D. All shipments
260 $216.00 224.75 227.00 @ ..... Sfioao F.O.8. NYC. Prices Subject to change without! notice.
300 $217.75 226.75 228.75 263.75 326.25* -
500 $201.25 210.25 212.25 263.75 _ 326.25%  “Designes and Manu.
875 $230.25 239.00 241.25 276.25 __ 338.50* factarers of Custom TV
= . d Ragio Furiture”
875-D $275.25 284.25 286.50 321.25 383.75* CORPoOR I'I’IOV and Radio Furaiturg
1200 $284.75 293.75 296.00 330.75 393.25*
FOR OTHER TV CHASSIS. ADD: for Video 630, 83, vigrs 6300, 815, Teenmaster 30, | 921 West 28th Street New York 1, N. Y.
$10: 1930, $40: 2431-P. $60. 'These models equipped with Video 530-DXC-27 chassis. Phone: Wi 7-0719

'STANDARD ALL RADiO

BRANDS & TV TYPES

Standard Warranty ... Bulk Packed or Individually Boxed
P e e e WM,

1B3IGT ... .72 6AC7 ... 95 6BH6 .... .65 6SN7GT . .65 12S5N7GT .. .65
L] e 67 B6AHS ... .85 &BJE .... .55 4T8 ... .. .85 19BG&6G" . 1.59
RS ¢oimse .65 G6AKS ... .85 SBL?GT .. 1,10 6V4GT ... .55 1918 .... .85

GREYLOCK'S
viw BARGAIN FLYER

for every

RADIO & TV 124 Fisss .7:; uués vene 449 sggsor . 1.05 6W4GT .. .55 ;5308197 s 1.;2
1S5 ..... 55 &AQS5 .... .55 6BQ7 .... 1.05 6WAGT .. .65 25L6GT .. .
SERVICEMAN ] T4 . 65 &6AGS5 .... .65 6BK7 .. 95 6X5GT ... .45 35B5  .... .65
AMATEUR : 1U4 " 85 bAT6 .... 45 C4 ..... .45 12ATe ... .45 35C5 _... .45
EXPERIMENTER :;J;A. ... .55 6AU& .... .49 6C5 ..... .59 :un ... .80 §§'§3§’T 5= .bg
... .73 6AVe .... .45 &CBb . 80 12AU6 ... .50 ...
* TECHNICIAN 3Q56T 78 6B4G .... 1.10 6CD6G .. 1.49 12AU7 ... .65 3525/ .... .42
354) pwars u85 uAg ..., 85 6Hb 55 12BA6 ... .55 SOBS' ... "2
3va ..... .65 6BCS . 65 6J5GT 50 12BE6 ... .57 SOCS .... .6
LIMITED QUANTITY SU4G ... .50 &BEL* .... .55 646 .. 72 12BH7 ... .75 SOL&GT .. .40
UNPRECEDENTED SPECIAL ANTENNA OFFER! SY3GT ... .45 6BG6G .. 1.59 6K6GT ... .50
ot i ol T 5 I ¢ S A s+ SN gl i
for all Hi-Band channels 7 thru i3, "
SNYDER Hi-Band Folded Dipole and SET M FR’S STANDARD WARRANTY . . . Bulk Packed in
reflector, channel 7 thru (3 Each 89 ¢ gl r =
VEE-DX 5.element Yagi e s 2 Original Mfr's. Nested Cartons or Individ-
ae ¥
Bl i) an:.r:m”vau. s “ R P L “ s vally Boxed—BRANDED. Every tube: meter
Channel 7 thru 13 Each $1.89
VEE-DX Stacked 3-element Yagl & ChGSSIS Iested fOI‘ fOp qUGI"Y.
Channel 7 thru 13° Complete $1.99 4
FREE — Big 68-page GREYLOCK 1953 CATALOG
I “'The essentiol Buying Guide of the Radio & TV

& Industries — free to oll‘})urchnseu from our new
¥ Bnrqnm Fiyer . u o

GREYLOCK

ELECTRONICS SUPPLY CO. ; X 3
115 Liberty St N. Y. & 31 |eBES 3 TR

9 T 37
Phone BE. 30224 More than 400 types in stock, include all your needs when ordering.
I~y 2 3 2 F # 3 .l Orders less than $10.00-—add $1.00 service charge. Terms: 259 with order, balance C.0.03 AIV prices

GREY[OCK E[ECTRONICS Dep! c-9 subject to change without notice. F.N . New York C'tv. Mail ordn- division.
115 Liberty St, N. Y. 6 8

st 8l TRANSAMERICA ELECTRONICS CORP.

Adssers 120 LIBERTY ST, NEW YORK 6, N. Y. | COrtlandt 7-4307

S0L6GT

' State
s ')
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TACO BROAD-BAND YAGIS PROVIDE...

Triphe-Driven
Receives € :"neh
3 through
Cat. Wo. 1836.

'IITA\\IEID

TECHNICAL APPLIANCE CORP.

Sherburne, New York

in Canada: Hackbusch Electronics, Ltd., Toronto 4, Ontario

DON’T LET ‘EM GET

GET 'EM

TEL*ATTEN <

Eliminates overloading due to strong signals

Reduces buzz in intercarrier sets

1000 to 1 change in signal reaching antenna

posts

Vernier adjustment for all signal areas

® ‘@
Iddll'e ELECTRONICS MFG., CO. .

Manvufacturers of:

TV COLOR EQUIPMENT e TV AMPLIFIERS
Factory: Nat’l. Sales Office:
NEW YORK 16, N. Y.

LYNBROOK, N. Y. 6 EAST 39th ST.,

RAD IV SLERN 2] HONTHS
DEGREE I1n

Intensive, speciahized course including strony basis in
mathematics and electrical engineering, advanced radlo
theory and design, television. Modern lab. Low tuition
Self-help opportunities. Also B.8. degree in 27 months
in  Aeronautical. Chemical, Civil, Electrlcal. and
Mechanlcal Engineering. G.I[. Gor't approved. Eoter |
September, December, March, June. Catalog.

INDIANA TECHNICAL COLLEGE

1458 E. Washington Blvd.. Fort Wayne 2, Indiana

Full Details
at your TACO
DISTRIBUTOR

Simple installation, connects with only 3 leads

ELECTRONIC DEVICES

OSCIL-O-PEN

Ex(remely convenlent test oscillator for all radlo

powered ¢ Range from 700 cycles audio to over
600 megacycles u.h.f.

Lo Used by Signal
o rlte for information,

GENERAL TEST EQUIPMENT
Buffalo 9, N. Y.

38 Argyle Ave.

COMMUNICATIONS

DON'T SHOCT!
Dear Editor:

Along about 1926 or 27 I was in the
radio game in Dallas. That was the
time console radios were just coming in.
We sold a console set to a customer and
about two days after Xmas I got a rush
call to see why this set had suddenly
developed a very disagreeable speaker
rattle. An inspection revealed that the
cone was full of small holes and the
reason was found in the bottom of the
cabinet—a barrelful of B-B shot.

Father had bought little Junior an air
rifle for Chirstmas, so Junior propped
up a target in front of the nice, round
speaker grille. Result: one very bad
case of rattles from said speaker.

Here's hoping no Junior ever sets up
a target in front of a 27-inch television
set. There might be a big bang.

Doc MILLER

Keller, Texas

(Junior would probably have more
sense, but Pop might not. In fact, one
New York State father put a “38” slug
through the family TV picture tube
only a few months ago, because the
kids kept the set going while he was
trying to get some sleep. But wait till
next Christmas, when Junior tries out
his new Hypergalactic Interfibulator-
Ray pistol!-——Editor)

DAME NATURE'S TRICK
Dear Editor:

For several years now Old Dame
Nature has been playing a sly and
very troublesome trick on an important
radio-telephone wire-line-link on Van-
couver Island, feeding into the city of
Nanaimo. an important communication
center.

On rainy days—and there are a lot
of them in this region—interference on
the line caused much trouble.

Yet patrol linemen, with great ex-
perience in detecting even the most
obscure trouble spots, went over and
over the line with this arbutus tree
always in plain view. They never sus-
pected it due to an optical illusion.

They always saw it from the road—the
opposite side to that shown by this piec-
ture—and the wires appeared to pass
behind the tree, without touching it.
But, as the picture shows, the tree

| had grown completely around the

wires, causing a considerable change in
resistance when the wood was wet.
FRrANCIS DICKIE

Heriot Bay, B.C.
RADIO-ELECTRONICS



ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
or periodicals are available to you on re-
quest direct to the manufacturers, whose
oddresses are listed at the end of each
item. Use your letterhead—do not use
postcords. To facilitote identificotion,
mention the issue ond page of Rabio-
Ewectronics on which the item appears.
All literature offers void ofter six months.

MINIATURE TUBES

The 6th edition of the CBS-Hytron
Reference Guide for Miniature Elec-
tron Tubes lists all miniatures to date,
regardless of make.

Characteristics are given for 250
miniatures, 87 of them new since the
5th edition. The Guide also includes
111 basing diagrams and indicates
similar larger prototypes. Numerous
operating conditions for individual tube
types are described.

Copies gratis from
Danvers, Mass.

CBS-Hytron,

STANDBY POWER

Onan’s Electric Power for Communi-
cations Systems shows examples of
portable and mobile electric plants
providing primary electric power for
mobile TV studios, radio remote broad-
casting units, television maintenance
trucks and mobile civil defense centers.
Other illustrations describe the units
used as standby in county police de-
partments, taxicab dispatching offices,

telephone companies, and radio sta-
tions.

Request Form A-307 from D. W. |
Onan & Sons, Inc., Minneapolis 14,
Minn.

BATTERY INDEX

NEDA has released the 1953 edition
of its Bgattery Index, a cross-reference
of commive and interchangeable
numbers.’ is index supplies a prac-
tical method of numbering for identi-
fication of the various battery types.

Free on request to National Elec-

tronic Distributors Association, 228 N.
LaSalle St., Chicago 1, Ill.

CERAMIC CAPACITORS
Sprague has released catalog C-650 de-
scribing its ceramic capacitors. It cov-
ers more than 375 models with 11 dif-
ferent voltage ratings from 300 to
20,000 volts d.e., and with physical
types ranging from subminiatures to
molded plasties. New listings inelude
precision cup ceramies, precision metal-
ciad tubulars, and ceramic trimmers for
industrial instruments.

Available at no cost from Sprague
Products Co., 81 Marshall St., North
Adams, Mass.

OUTPUT TRANSFORMERS

Acrosound’s new output transformer
catalog contains 6 full schematic dia-
grams of audio amplifiers, including
the Ultra-Linear, 6V6, 6L6, and Wil-
liamson amplifier cireuits.

Available free on request to Acro
Products Co., 369 Shurs Lane, Phila-
delphia 28, Pa.
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BARGAINS -BARGAINS -BARGAINS

¥l e

RAM

IR AT

TR L Gy
o mvw;““‘"‘g e

Sweep

Now the most complete

Replacement Line.

Simplify your replacement problems with
the RAM combination of vertical com-
ponents, horizontal output transformers,
deflection yokes, width and linearity coils.
RAM, as original manufacturers, assures
you the highest quality and performance
standards.

For complete specs and local jobbers name, write Dept. RE

ELECTRONICS -SALES CO IRVINGTON, N.Y.

BARGAINS - BARGAINS - BARGAINS

Famous

BRANDED I U B ES
1A7 .59 6AVa .37 g 6F6 .49
183 .63 )] 6ASS .49 6J5 37
1P5 .54 ] 6AOS .29 6J6 79
1RS .56 )] 6AT6 .37 ] 6K6 .41
185 .48 | 6AX4a .82 ] 6L6G .89
1va .48 | 688 .52 54 .44
1uUs 48 | 6BAS .45 SA7 .52
1x2 .63 1 68CS .58 | 65G7 .49
3va .48 68C7 .B6 § 65K7 .49
s5V4 .47 ) 6GBEG .48 SL? .52
sSwa .46 | 68G6 1.21 6SN7 .54
6AT .62 ]| 68BHG .62 | 65Q7 .42
6AR .51 1 68J6 .53 | 65R7 .44
6AG .6 | 6BNG .74 § 678 .74
G6AKS 1.121 6C4a .34 | 6U6 57
6ALS .41 1 6CB6 .48 1 6UB .78
6AUE .43V 6CD6 1.21 6VE6GT .46

All Brand New
Individually Boxed
FAR BELOW WHOLESALE COST!

128A7 591 3873 .3a
128E6 ‘a6[ 5088 ‘a8
125A7 52| s0cs la7
125K7 ‘as] soLe a8
125L7 s7] 80 38
128N7 saf117z3 36
125Q7 az

13AF7 59

1aN7 ‘64

1s78 78 SPECIAL
ey -13] oiscounTs
2316 a8

2576 ‘az2| S0 *5%
3scs laz] Asst

sL6 a8l 100

Iswa 370 225 1109

INTERCOM SPECIAL

—

Model 600
Tube & Set
Tester

$§9%
K

Model 616~
Tube & Battery
Tester ., *

Dept. E-9

Now you ecan
thousand uses
mally pay for
housed

fifty feet of tw
as baby sitter.
Order
limited

Write for new
Fall catalog
just off the
press

Minimum or-
der $5.00

Visit our new
store 166
Washington

St., N.Y.C.

STEVE-EL ELECTRONICS CORP.

61 Reade St., New York 7, N. Y.

own an intercom that has a

in wooden cabinets
wired and ready to operate. Qutfit con-
sists of one master. one sub station and

now as quantities ares‘l 595
YOUR COST COMPLETE only

at a price you would nor-
a kit. This intercom comes
completely

o wire cable. ldeal for home
Perfect for office or factory.

WEN ELECTRONIC
SOLDERING GUN

250 Woatts.
Choice
n

of red,

green, each
black.

Lots of 3.

$8.64

SNIVIYVE- SNIVIYVE - SNIVIUVE

COrtland 7-0086



ASSEMBLE A
TRANSVision

.
Pay as You Wire $
I WILL HELP YOU to start learning
TV the practical way — by
assembling a TRANSVISION' TV KIT

in EASY STAGES. For only $39 you

get PACKAGE #1 (standard f’lrst Oown Payment
pkg. for all of oyr kits). This pack-
age gives 'you the BASIC CHASSIS
and over 450 TV COMPONENTS with
complete Instructions, Drawings,
Photos, Service Booklet, and a
year's subscription to my “TV and
Electronics Notes”. When ready,
you order the next stage (pkg. ¥2),
etc. Low prices make your complete kit a terrific buyt

Shows 6 Great TV Kits:

EXCLUSIVE: Only Transvision TV Kits
are adapltable to UHF. Ideal for
FRINGE AREAS, No Previous Technical
Knowledge roquired. Write nowl

G TRANSVISION, INC,, Dept. RE9
NEW ROCHELLE, N. Y.
o= MAIL THIS COUPON TODAY & = =

Mr, D. Gnessin, Educatienal Director
TRANSYISION, INC, NEW ROCHEILE, N. Y. Dept. reo

O Vm enclosing $ ———_ deposit. Send standard kit
PACKAGE ®1, with oll Instruction Moterial. Balance C.O.D.

. [0 Send FREE copy of your new TV Kit Cotalog. :
§ Nome L]
! Address. !
1 City State =

Opportunities in \

”(OIN T Ve

TRANSVISION offers .the
only specially designed
line of Coin-Operated and
Commercial TV with the

FREEVIEWER"
ATTACHMENT |

(Pat. Pend.)
This field offers rich re-
wards to enterprising serv-
icemen or dealers — on
part time or full time basis.

.*The Electronic Free-
.viewer is a patented
device which makes coin
operation really pay off in
a big way. Boosts revenue
by “sampling” — by giv-
ing a short freeview of TV
programs to Pprospective
customers. Works like
magic in enticing sales.

Get details now.

TRANSVISION, INC.
NEW ROCHELLE, N. Y.

@ = veues MAIL THIS COUPON TODAY = m s w
; TRANSVISION. INC., NEW ROCHELLE, N. Y. Dept. RE9 :
8 3 Rush full deraits on COIN OPERATED TV. !
1 Name, [ ]
U addrens :
’ City State. 1

ELECTRONIC LITERATURE

TRANSFORMER CATALOG

United Transformer’s Catalog 530 is a '

22-page booklet listing the company’s
transformers, reactors, filters, and mag-
netic amplifiers. It is illustrated with
photographs, diagrams, and charts and
contains an index and price list.

Free on request from United Trans-
former Co., 150 Varick St., New York
13, N. Y.

REPLACEMENT GUIDE
Replacements for transformers and
coils in all makes of automobile radios
are listed in Thordarson-Meissner’s
1953-1954 Automobile Radio Replace-
ment Guide. Parts include vibrator,
interstage and output transformers,
oscillator coil, and input, output, and
ratio detector i.f. transformers.

Copies available on requcst to Thor-
darson-Meissner, Dept. C., Mount Car-
mel, Il

TUNER DATA

Standard Coil’s 8-page Tuner brochure
gives parts, prices, descriptions, and
installation and performance data on
their TV tuners and u.h.f. coil strips.

The booklet has circuit diagrams of
the Standard cascode and pentode
tuners, trimmer locations, and mount-
ing dimensions. How to adapt the
tuners to split sound i.f. systems is
also explained.

Available free from Standard Coil
distributors.

TUBE PICTURE BOOKXK
RCA Tube Dept. has published a pic-
ture booklet of photographs, cutaway

| drawings, and exploded views showing

| in home entertainment,

| booklet

structural details of electron tubes used
industrial, and
military electronic equipment.

The RCA tubes “dissected” in the
include: typical glass, metal,
and miniature types; a subminiature
triode; a thyratron; a high-voltage rec-
tifier; a power triode; a super-power
triode; television picture tubes; studio
and mdustnal types of television cam-
era tubes; and pencil-type tubes.

Available for 25¢ from Commercial
Engineering, RCA Tube Dept., Harri-
son, N. J.

COMMUNITY TV
Four booklets on Ampli-Vision have re-
cently been issued by International
Telemeter. These are “Planning an

Ampli-Vision Community TV System”, |

“Antenna Site Equipment for Commu-
nity Distribution Systems”, “Pole Line
Equipment for Community Distribution

| Systems”, and “Engineering Services
by ITC for Community Television
Systems”.

All four free on request from Inter-
national Telemeter Corp., 2000 Stoner
Ave., Los Angeles 25, Calif.

TRANSFORMER CATALOG
Halldorson’s Catalog No. 21 lists trans-
formers, filters, chokes, reactors and
television components The booklet is
illustrated and gives specifications and
prices on all items.

Free on request to Halldorson Trans-
former Co., 4500 Ravenswood Avenue,
Chicago 40, Il END

BLAK-RAY SELF-FILTERING
ULTRA-VIOLET LAMP

BLAK-RAY 4-watt lamp, model X-4, complete
with U-V tube. This 1amp gives long-waye vitra-
violet radiation having a wave-length of 3454
to 4000 angstrom units. Some af the substances
made to fluoresce visibly when illuminated by
Y-V light are certain woods, oils, minerals,
milkstone, cloth, paints, ploshcs yarn, drugs,
crayons, ‘etc. This lamp is self-filtering and
the invisible U-V rays are harmless to the
eyes and skin. Equipped with spectral-fi -finisn
aluminum reflector. Consumes only 4 watts and
can be plugged into any 110 volt 50-60 cycCle
A.C. outlet. Will give 2000 to 300Q hours of
service. It weighs but 134 ibs. Approved by
the Underwriters Loboratories and has a built-
in transformer so ‘that it moy be safely used
for long periods when necessary. Extra U.V

Rl == | $]4.75

Ship wt. 4 1bs.
ITEM NO. 125
UNUSUAL BUY
POWERFUL ALL PURPOSE MOTOR
Sturdy shaded pote A.C. induc-
tion motor. 15 watts, 3000 rpm.
3"x2"x134"”; 4 mounting studs;
74" shaft, 3/16” diameter; 110~
120 volts, 50-60 cycles. A.C.
only. When geared down, this
unit con operatse an 18" turn-
toble with a 200 Ib. dead
weight, Use it for fans, dis-
ploys, timers and other pur-
poses. Ship wt. 2 lbs.
$2.45

ITEM NO. 147
UNUSUAL BUY

Leading makes—recon-
ditioned. ldeal for

traiter parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy met-
al case 8'," x 6Y” x 5.
Easy to install. Ship.
wt. 14 1bs.

ITEM NO. 33

NOW ONLY 54'50

WESTERN ELECTRIC BREAST MIKE

Lightweight | tb. carbon micro-
phone. Aircraft type. Breastplate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica.
tions etc. Complete with & foot
cord, ‘hard rubber plug. Shera-
dized plate, non -rusting finish.

New Low' sz’mcz $1.75

AMAZING BLACK LIGHT

250-watt vltra-viatet light
source. Makes fluorescent
articles glaw in the dark.
Fits any lamp socket. For
experimenting, entertaining,
unusual lighting effects.

Ship. wt. 2 Ibs.
ITEM NO. 87 52-45
250 POWER TELESCOPE LENS KIT

A SAVING AT
Mmake your own high powered 6 ft. telescope!
Kit contains 2” diam., 75" focal length, ground
und polished objective

-2 lens and necessary eye
pieces. Magnifies 50x to
» 4, 250x.  Full instructions.

) Ship. wt. | Ib.

123

YOU SAVE AT 52'95

R L R

HUDSON SPECIALTIES CO.
25 West Broadway, Dept. RE-9-53
New York 7, N. Y.

1 am enclosin® full remittance for Items circled below,.
tBo sure to include shipplng charies.)

my depouit of $........ Ship balance C.0.D.
MlNlMUM €.0.D. ORDER $5.00. L

€.0.D. ORDERS ACCEPTED ONLY WITH 2095 DEPQSLY
INCLUDE SHIPPING CHARGES. "

Circle ltems Wanted
ar 147

33 1382 123 123

NAMe qeossvovscvsonsesonsssosaosaessnsnssss
Pleuse Print Cleurly

Address .... .. tetsssecansane Neessessasuecaen

Clity c.eecevisonnnnvara Zoun . .Stale
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Eliminate
anical

major mech

with TRIAD
TRANSFORMERS

Triad doesn't expect a serviceman to recon-
struct or re-engineer a television chassis

to accommodaté a replacement part.

~apn,.  For that reason every Triad
television component is

circuit tested.
As an example,
Triad's R-BS Series
Power Transformers,
listed below, are tube
socket types for use where
rectifier tube is mounted
directly on the transformer.
They are made for under-chassis
or top-chassis mounting and are exact
replacements for many popular chassis.

Plate Suppiy

Type Volts and Amperes
Ne.

AC volts DC Ma

R.47BS " 1sver 25 Sv.—3A 63v —10A
63v 274

Tube socket type. wired 101 SU4G and designed to dehver 360V into 80 m.1.d
condenser. low capacity damper fube winding.

%0v.eT 180 Sv.—3A 63v —9A
63v -2 7A

Tube socket lype. wired for SU4G and designed to dehiver 375V into 80 m 1.4
condenser, low capacity damper tube winding

R.asms

R-a3Bs © 650 V.CT 240 SV.-3A 63v —9A
63V

A

63V —12A
Tube socket type. wired for SUAG and designed 1o deliver 325 v snto B0 m f d
condenser, low capacity damper tube winding

°B means Horizontal Mount: S, Socke! Type

Triad Television Components will simplify and
speed your service work. See your jobber

for Triad Television Components, cata-

logs and replacements guides, or

Write for Catalogs TR-53B and TV-53B

" TRANSFORMER CORP.
_4055 Redwood Ave., Venice, Calif.
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BOOK REVIEWS

| THERMIONIC VACUUM TUBES.
Sixth Edition, by W. H. Aldous and
Edward Appleton. Published by John
Wiley & Sons, Inc., New York, N. Y.
1% x 69, inches, 160 pages, Price $2.00.
| This bhook crowds much information
i into little space. It is written for those
who understand physics and mathemat-
ics but who have not specialized in
radio. Because of its pocket size and

concise manner, it is also handy as a |
radio |
are

review or reference work for
engineers. Algebraic equations
given frequently.

|  Early chapters discuss the construe-
tion and characteristics
types of vacuum and gas tubes. The
| presentation is largely theoretical. A

chapter on amplification includes ma-
terial on the cathode follower, grounded |

grid amplifier, and negative feedback.
| This is followed by a short chapter on
| eircuit and tube noise. Subsequent top-

ies include rectifiers, voltage multipli-

| cation, tube voltmeters, etc., all briefly
but basically. Converters, oscillators,
and u.h.f. tubes are covered in the
| final chapters.—IQ

' TECHNOGRAPH PRINTED CIR-
CUITS. Distributed by Technograph
Printed Electronics, 191 Main St.,
Tarrytown, N. Y. 51, x 8, inches, 47
pages. Price $1.00.

aids, TV front ends, and other minia-
turized assemblies. They are also avail-
able, ready-made, as coupling and output
a.f. assemblies and attenuators for TV
frequencies. This booklet gives an out-
line of the Technograph printing process
and lists some applications.

One chapter discusses the advantages
over conventional wiring. Briefly, print-
| ing permits saving of space (where the

entire circuit may be rolled up or
| folded), automatic assembly, self-sup-
port without metal chassis, and low

of various

Printed circuits are used in hearing

l

loss at u.h.f where skin effect is im- |

portant.
| Several photos show the applications

| of the process to hearing aids, trans- |

former windings, pocket radios, and
| other devices.—IQ

|TV. TUBE LOCATOR. Published by

Harry G. Cisin, 200 Clinton St., Brook-
lyn 1, N. Y. 8% x 11 inches, 26 pages.
Price $1.00.

Many set troubles are due to defec-
tive tubes. This booklet has been pre-
pared to help locate inoperative or weak
tubes. The author has prepared layout
| charts showing the exact location of
each tube in over 3,000 TV models from

|nmore than 110 manufacturers. Sets

made between 1947-1953 are repre-
sented. The function of each tube is
indicated by a letter like V for vertical,
S for sound, G for background. Tubes
| having high voltage are designated by
|an asterisk. Fuses and rectifiers are
also shown.

In addition to the tube charts, a table
lists various picture faults and shows
which tubes to replace. Troubles include
non-linearity, jitter, vertical bars,
excessive brightness, and others.—I/Q

l 159

L. Veltri, busy service-dealer
of Westchester, N. Y., reports:

-1 SAVED 940

by making a $59 INVESTMENT
in a Transvision

FIELD STRENGTH METER

*Says Mr. Veltri: “ .. The way I figure,
in the last 6 months I saved that much

money in installation time alone . .

For 110V AC,
ond BATTERY
OPERATION

FIELD STRENGTH METER
Saves 50% of Installation Cost
Pays for itself on 3 or 4 jobs

NO TV SET NEEDED
Works from antenna . . .
Measures actual picture sig-
nal strength directly from
antenna. Shows antenna ori-
entation maxima. Compares
gain of antenna systems.
Measures TVI on all chan.
nels. Checks receiver re-
radiation (local oscillator).
Permits one man antenna
installation.

PREVENT WASTE OF
SERVICING TIME! By
checking antenna perform-
ance with the Field Strength
Meter, the serviceman can
determine whether the TV
set or antenna, or both, are
the source of trouble. Call
backs are eliminated.

Wer 21 X

Eliminate variables,
insure accuracy with
direct meter read-
ings on the FSM.

\ T
' Don't lug sets.
The Transvision

FSM makes
installation easy.

Wide range: Measures field strength from

10-50,000 microvolts. Has Fringe Area Switch

for weak signal areas. 13 channel selector.

Individually calibrated on every channel.
ADAPTABLE for UHF

Model FSM-2, for 110V AC only. Complete

with tubes. Wt. 13 1bs. iy net $59.

Model FSM-38B, for 110V AC and Battery
Operation (all batteries and cables included).
Wt. 22 ibs. net $79.

Order direct from factory:

TRANSVISION INC., NEW ROCHELLE, N. Y,

FREE: Sample copy of “TV and Electronics
S ? Notes™, Or send 50¢ for year's subscription.

79 ond ,e.

i ’ h
wifl be Promptly g Pudrog,,,g)

vnded.

TRANSVISION, INC,

DEPT. RE-9F NEW ROCHELLE, N. Y.
( ) Send me——__Model FSM.2; FSM-38
( ) Enclosed find $. deposit. Bolonce C.0.D.

( ) Enclosed find §$. in full.
) accept your 10 Doy Triol terms.

e s ewe e e ---——-
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STANDARD BRAND
SPECIAI.S

0, with full
cld 'I’o You In USA

Stock up on these excellent
values in Standard-Brand,
Dated G.E., Sylvania, RCA, T.S.,
N.U. etc., TY Tubes. Prices are
below wholesale cost. Quanti-
ties available from stock. Fully
guaranteed on a 100% replace-
men¢-money-back gquarantee.

GAXGG!
68CS ......

SU4G ...
5v4G ... .90
Swa ..., .88
SYIGT .. .45
GABGT .. .75
6AM .... .60
OAC7 .... .77
GAGS ... .65
6AG7 ... 1.10
SARA ... .70
GAL5 ... 1.00 Je0T0
GAKS ... .69 | &SL7GT... . vee Ae?8
GALS ... .48 | 6SNIGT .. .57 ceee 1,28
6AQS ... .58 |654...... . ceeee 10
MO?... 7Q .75
Above is o partiol liﬂmg of owr Inrgo stock, You moy
order types not listed ot opprox, the some savings.

Full-Wave Bridge Types

ADVERTISING INDEX

Adelman, Nat
All Channel
Alliance Manufacturina Company
Altied Radio_Corporation......

Almo Radio Company.

American Phenolic Corporation
American Television & Radio Comnany
Amplifier Corporation of America.
Arkay Radio Kits. Inc. .
Astron Corporation

Atias Sound Corpouhon

Audel Publishers

Barry Electronics

Bell Telephone Labs.

Blonder-Tonque Labs.

Brooks Radio 5 TV Corp.

Buchan Co., R. J, . .........0000n0:
ces Nyt'on (Dtv of Co’umbla Bvoadeashnu Syl!em)
Cannon E'e

Antenna Corporation.

Century  Electronics Company. .
Channel Master Corp
Chicage standard T'anllormer Corn

Columbia Wire & Supply Co.
Commissioned Electronics .
Concord Radlio
Cornel)-Dubilier B
oyne Klectrical & TV R-d-o s:hool
Crescent School

Davis Electronics ey
DeForest's Tv.lninq Inc
Delco Radio (|
DuMont Labs., Y54 . Allen
Editors & Enqln”r:. Ltd.
Edlie Electronics
Electro-Voice. Inc
Electronic instrument Co..
General Cement Mifg. Co.
General Electric

Q0od., e DAN oo vie ool ane s e ot #.9
Greylock llectron’la Supply Comnnv
Heath Comp, i

HicLo TV An!enn- Corp.
Hudson Specialties Co.
Hughes Rescarch & Dovnlonmnnt Labs.
Indiana Technical College
Instructoqrach Compan

677

"inclu

barabepe® papins 4o
<
L]

Internat ional Connponaenc'e' sc'rio'o'l -
Jackson Electric o.

Jensen Induatrien | o . . 14
Jersey S$peciaity Company. reren o oo 1
Jones_ & Lauohliin s!ool Corp.” .1
Kav Townes Antehna Comnny 13
LaPointe !Irrhonlet. Ine
Leotone Radio Corp. 1
; § 14
tl .. 13
Macmiltan Comp-ny The . 3 ... 18
Maltory & Co.. Inc., P. tnside Back Cover
Mattison Television & n-dlo Corp. “ T T
McGraw-Hil1 Book Compan . 1
Merit Coll & T'-nﬂormu Corn .
Midwest Radio & TV Corp. .. ... 2
Mosley Rlsctronies 1
Di . :

ai Electric Products Coro
l Radio ln-!ltute

National Schools .
N"ll !Iec(vomcs
Offenbach & Reim

bauw

0ison Radio Wareho
Oonortunity Adlets
Perm- Power Co.

mo, Incorporated
ico Corp.
Philti

P Semwe .
on Apparatus Co.. Inc.
r Radio TV Sunnly (Dw con!lnvntal Co)
res:Probe Co.

RCA Victor n.'vx-lon (Radio’ i:&v'p'o'r'- on”
of America)
Rad-Tel Tube Co.

Radelco Manufacturing €o. e A 4 o oe
Radart Corporation ...82, 122
Radio City Products o AP ALP
Radio Receptor Co., inc. 119
RADIO SCHOOL DIRECTORY
(Page 163)

American Electronics Co.

Candler System Co.

Caoital Radio & Enninecring Institute
indiana Technical Collene
Indianapolis Electronic Scho
Milwaukee School of !nglneenng
RCA institutes, ll\c

Tri-State Colleq,

Valoaraiso 'l’l-chmcll Inatitute
Western Television Institute

18/14
Velts

36/28
Volts

We can manufacture other 8elenium nmlﬂers sﬂcn-
tum _Rectifier Supplies, XFMRS.. & Chokes.

¢ New Selenlum Rectifier Twnsformen
PRI: 115 V.. 60 cycles in. 4 Am . 8.7
SEC: 9, 12, 18, 24, and 36

volts 24 Amps.

Conl.muoun Ratings 50 Amps.
@ New Selenlum Rectiflier Chokes
4 Amps. 07 Hy. 6 ohm.

12 Amp-

ELECTRONICS EOR

1368 Liberty Street. N.Y.6,N. Y. REctor 2-2562

Terms: 2895 with order, balance co.b.
All merehandise guaranteed. ¥.0.8. N.Y.C,

Radio-Television Tr.lmnq Assn. . oo i v 23
U Co. 187
.. 88
uf in Ae
Regency Div, .. 130
Rider, Inc.. . 04
Rinehart loolll. Inc. 120, 142
Rose .. 142
141
. 11
ala  Ra 11
Schott Co. 12
science Flct 12
34
Shure Brothers,
Simpson Electric Co, 1

Sorayberry A:M:my of Rad
Stan-Burn llldin & Electr

0 0o 0n

-
PAROIPIWERINNOBWNRINOR=RD

rAW

rp.
n Communications

Institute
n Mardware Mfg. Co. ......
ne. .o .

In
Trlnﬂormor Miq &
Manufacturing Como-ny
Tr-nlott Instrument Co
Tuna-Sol Electric Co. .

r

Vidaire Television

Ward Products Corp.
Waohster Electric Cor
Wastinnhouse Flestr
Wholesale Radio Parts Co., tnc.
Windsor Electric Tube Co. ....
Zingo Products

Radio-Electronics does not assume nsponli-
bility for ony errors oppearing in above index.

NEW
ANACONDA UHF

FOAM POLYETHYLENE

Transmission

Has all channel recep-
tion for both UHF
anc¢ VHB

High strength 22 Ga. solid
conductors firmiy enclosed and
occurately spaced in foamed
polyethylene. No danger of im-
pedance changes due to crush-
ing of caoble. Uni-cellular con-
struction provides all the advant-
ages aof an air dielectric sa neces-
sary for UHF in a strong, solid
type cable. Ideal for use in coastal
areas where salt air deteriarates ar-
dinary transmissian lines. Installs os
easily as flat television line.

Write for Samples and New De-
scriptive Literature Sold through
recognized jobbers only!

‘’Nationol distributors and warehouse
for ANACONDA densheath television
and radio wires and cables’’

Cotumbe

WIRE & SUPPLY (O,

2850 Irving Park Road « Chicage 18, HI.

RADIO-ELECTRONICS



Let these antenna
experts help you

To be sure of getting the
most ovt of the antenna
system at any site, use
Noll and Mandl’s

Television
and FM
Antenna Guide

Both a practical installation handbook
and a clear, understandable text on v.h.f.
antenna theory, this book gives you all
the information you need to choose the
best antenna for a particular site and
install ic for best performance,

You'll be equipped to deal with the
many individual froblems you meet in
weak signal and fringe areas and other
difficult sites. You'll know, without trial
and etror and with minimum resting,
which type of antenna will give best
reception, how to place it to best advan.
tage, and how to reduce interference,
overcome ghost reception, boost signal
strength, etc.

The suthors, both well known writers
on TV service problems, have made ex-
tensive tests on antennas. The data they
give here on antenna characteristics and
comparative performance is complete
and ACCURATE.

Is this book on
your work shelf ?

Mandl’s
Television
Servicing

THE NEW REPRINT of this widely
used service guide includes new data on
the cascode tuner, servicing newer types
of if. systems, automatically focused
tubes, UHPF station listing and antenna
calculations, transistors and other revent
developments. All faules likely to occur,
including those hard-to-find troubles, are
dealt with in the clearest, most practical
way. A master index enables you to turn
directly to procedures for locating and
correcting any particular flaw in sound
or picture.

SEE THEM ON APPROVAL

The Macmillon Campany, 60 Fifth Ave.,, N. Y. 1

Please send me the book(s) checked
below. I will either remit the full price
lus small delivery charge, or return the
ok(s) in 10 days. (Save: Enclose
check or money order and we pay de-
livery charge).
' [ YV & FM Antenno
Guide, $5.25

[ Mondl’'s YV Servicing,
$5.50

1 Address o “
This offer good only within continental limits of U.8.A,
N

SEPTEMBER, 1953

| enough design

IBOOK REVIEWS

SOUND REPRODUCTION, Third Edi-
tion, by G. A. Briggs. Published by
Wharfedale Wireless Works, Bradford
Road, Idle, Bradford, Yorks, England.
52 x 8% inches. 368 pages. Price
$6.75.

Speakers and enclosures seem to be

| the least understood links in any sound

system. This is due to the many factors
involved in reproduction, some of which
are ditficult to measure exactly. This
author recognizes the empirical nature
of the subject and has made numerous
tests and comparisons involving baffles,
cabinets, vents, horns, damping factors,
etc. Actual results are shown by oscillo-
grams and frequency curves, through-
out Part I which is entitled “Loud-
speakers.”

The first part also includes various
related topics such as intermodulation,
the mechanism of the ear, and cross-
over networks. The latter topic il-
lustrates typical circuits so there is
no need for calculation by the reader.

Part 1I discusses recording. The
treatment of tape recording is brief
but clear. Technique, amplifying sys-
tems, and maintenance are described.
A more lengthy discussion is provided
for disc recording. Photomicrographs
show the effects of wear on needles and
records. The last chapter compares
pickups and filters.

Throughout the volume this author
uses an easy-to-read style and a prac-
tical approach.—IQ

RADIOTRON DESIGNER’S HAND-
BOOK, Fourth Edition. Edited by F.
Langford-Smith. Reproduced and dis-
tributed in North America by RCA
Victor Division, Radio Corporation of
Anerica, Harrison, N. J. 5% x B8¥
inches, 1,482 pages. Price $7.00.

Those of you who have at times
thumbed through your well-worn copy
of the third edition of the Radiotron
Designer’s Handbook can get a vivid
idea of just how far we have progressed
in radio design just by holding this new
edition in your hand. This work (monu-
mental is the only word that will fit)
bears about the same relationship to
the first edition, brought out in 1934,
as a tree would have to its seed.

Covering the design of radio and
audio (but not TV) circuits and equip-
ment, containing over 1,000 illustrations
and more than 2,500 references, cross-
referenced with an index of more than
7,000 entries, this book could be dubbed
the “bible” of radio art. The section
on radio tubes alone would make an or-
dinary book. Fairly early in the book,
we go through chapters on tube testing,
network theory, transformers, wave mo-
tion and theory of modulation, tuned
circuits, and inductance calculation.

The audio engineer will find here
material to keep his
slip-stick fully employed. And since
mathematics can slip away from us
easier than the proverbial dollar, we
have an entire chapter starting with
arithmetic and the slide rule, through
differential and integral! calculus, and
ending with Fourier series and har-
monies. That isn’t all. We still have
transmission lines, r.f. amplifiers, os-

(Continued on page 163)

>
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You can be
sure you'll pass

your FCC exams

Use the question-and-
answer guide that's
given passing scores
to countless men for
twenty years

New 11th Edition!

RADIO OPERATING

QUESTIONS AND ANSWERS
By J. L. Hornung
Hopkins Engineering Company
and Alexander A, McKenzie
Associate Editor, Electronics

545 pages, 139 illustrations, over
1900 answers, $6.00

IF. YOU had taken your first FCC exam back
in 1921, the heavy ¢dds are you'd have gotten
ready for it by studying the first edition of
Hornung’s book (then it was the famous “Nilson
and Hornung’s Questions and Answers). It helped
thousands then; it’s since gone through ten edi-
tions that have kept the fast pace of changes in
FCC requirements and big advances in the field.
Now comes the new eleventh edition .
brought up to date to follow the new FCC study
guide question for question . arranged by
topics so that it’s easy to study, handy for ref-
erence . built for lasting value by showing
you how to keep up with month-te-month changes.
In this book you get a full, accurate “passing”
answer to every question in the FCC Study Guide
-an answer so complete that, no matter how
the question is phrased on the exam, you will be
able to get it right.
What you get in the new edition
of this long-popular and proved book:
» Answers to all questions sugrested for study in
the FCC **Study Guide and Reference Material for
Commercial Rudie Operator Examinations, Revised
February 1, 1951."" The haok gives complele specifie
information on radio law, operating practice, and theory
for commercfal radio operator examinations of all the
various license grasles
» Coverage of every clement in the FCC exams,
including the advanced ones of element 7 (air.
craft radio-telegrapli) and element & (ship rudar).
» The newer Q-codes for special purposes, time-
signal information, word lists, and the like.
New muaterial covering changes in the law, radar,
and operating practice, particnlarly as it applies
to the newer mobile services (offer good in U.S. only).

= = SEE THIS BOOK 10 DAYS FREE— —

McGraw-1lill Book Co.. 327 W. 41 St., NYC 36 |

| Send me Hormums and McKenzie's RADIO OPER.
ATING QUESTIONS AND ANSWENRS for 10 days®
examination on approval. In 10 days I will remit |
£6.00, plus a few cents for delivery, or return the |
book postpaid. (We pay for delivery if you remit
with this conpon: same return privilege.)

I
I
I
| Name.....
1
I
|

i
Address. ]
Gl Suiy 1manes raparaiepss Zone....State.......... |
Employed by: .......oooioiiiiiiiiiniia.. RE-9 |
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MAILYOUR ORDER TODAY—OLSON WILL RUSH IT RIGHT AWAY!

122%4 Hl?hnlAZK wlde BRAND NEw.
B3 2 CouPARTMENTS ALL-METAL
R e PARTS CHESTS

Olson gives you a chance toload up on these
famous make Parts Chests for less than HALF
THEIR REGULAR PRICE.Case Is heavy, welded
Oura-Steel, :lron‘g :n%slnrdv with handsome
grey enamel finish. Orawers are ALL-ALU-

48 DRAWERS  MINUM—14" deep, 2%’ wide,5% *long. Each
22%°High, 12%°Wide drawer has 2 removable sliding partitions.
6° Deep Index cards provided for tnserfion In card
144 COMPARTMENTS holder on front of each drawer.
| STOCK NO. X-335 Order your share while they last. Keep all

SINGLE, those smaitthings handy—such as Nuts, Bolts,
EA g1 55 $l395 “Screws, SmaltParts, Condensers, Resistors, elc.

Chests may be assorted for guantity price.
Shpg. wt. X-334, 91bs.; X-335, 18 Ibs_

HYTEL PICTURE TUBE REJUVENATOR

STOCK No. 7-113 Olson gives you first crack at these famous
SP“ES:CL T‘;:“CE Rytel Reactivators at afmost a 50, reduction.
E EY A Service Shop and Dealer Must. Give new life

to those low emission picture tubes by increas-

95 ing cathode current. Fof use on any size picture

tube. Handsome biack crackle metal case with
'u]l instructions. Make Money Rejuvenating
Picture Tubes. Reg. Wholesale Price $14.95.
Shpg.‘wt. 3 ths.

Sets arecord! But Gently

3-SPEED GENERAL INSTRUMENT

AUTOMATIC RECORD CHANGER
WITH GENUINE ASTATIC
“TURNOVER” CARTRIDGE

Changes AlF Sizes—7, 10, 12~
All Speeds—33V3, 45, 73 RPM

‘This General lnntrument Recol Changer ha
HI-FI DELUXE MODEL  fumed ‘out’ w "be “Oisons “ALL TIVE “BEST
easons, too!

Equipped with ‘**Turnover*’ llke the Pace-Setter it is—the -moouz'e'u!p:;m;ms
anrlrldue and dual needle, changer on the market today. Records sllde
nne side for 3314 and 48 fomly Jown the spindlie—no chance of damag-
’PJ dises and the other ng those valuable records. Simple to operate
n’de for 78 RPM discs. Both ~because it s precision-built hy craftsmen
&idea equipped with precious who have had years of experience. thus insur-

'l{,:g.llnr ‘!2& lh::r(.lcr; 352“?8 ing years of trouble.free performance.
Shpg. wt. 15 Ib Changer may_ be connected to any Radio, TV or
Amplifier. Clever ‘‘touch-plate’ ailows you
e to reject a record at will. Genuine Astatic

ock No. RA-113

**Turnover’ Cartridge is Included at thln faby-

Bingle, each ll;:‘lﬂhl‘or 'cor;t. of '.loe:rne ta)ey Te B;lnd ew, in
o zinal factory-sea cartons, and guaranteed
$22.99 99 100% by Otson and the manufacturer.

Ea., Lots of Onern(es on 115 Vol'-n AC, 80 Cyele. Base size
3 X 1215%. Sia* 318"

above plate and
IRERRTERS e]

6-TUBE GUSTOM AUTO RADIOS

Here's your chance save plenty on these nationally
famous CUSTOM AUTO RADIOS. Simple to install—
no eables, no brackets. no holes to drifl. Install in 3
to 4 minutes. Custom-built to fit in dash of each model
car listed. Six tubes including rectifier—2 being dnnl-
purpose—thus you really get 8-tube performance.

namie spenker with powerful Alnlco permnncnt
magnet. Easy vislon sllde-rueh.- dlal. Beautiful ham- 4'91
1 1bs.

mertone finlsh. Shpg. wt
STK. NO. | MAKE OF CAR | YEAR MODEL CHOICE OF ANY MODEL

RA-300 |~ Chevrolet 1943-1950 STK_NO. | MAKE OF CAR | YEAR MODEL
RA-351_| “Chevrolet 1951-52 RA-I4 | Ford | 1953

RA-142_ | “Chevrolet | 1953 RAAST | “Hudson | "48-49-50-51-52
RA-200 | “Dodge | 19491950 RATST [ “Henry ). 195152
RA-251 |~ Dadge _asisz 'nu—u' Worcury | 195253
"RA-124_| Dodge 13 "ﬁymonm—,'ﬁ«ilsso
RA-100_ | Ford T 19491850 | “Plymouth | T1851-52
RA-151_ | “Ford 1551 _| “Piymouth | 1953

RA-152 | Ford 71952 RA-551 |~ Studebaker . 1950-1951-1952

RCA |3.5pEED AUTOMATIC
PORTABLE
COUPLER| pecoRD PLAYER

RA-3132
Complete With Latest Model VM
Changer, Amplifier, Speaker and
Portable Carrying Case.

cH “
Made by RCA|
and used on their] STOCK No. $ 5 g
production lines.] RA-145 &
N Copper Case 3%"
x 3%° x 2°, fully] Regular$84.50 Chanzernlaystwelve
shielded with built-In deck and renfov-§ 7” discs (33% or 45 RPM) ; twelve 1
able covers; 2 amphena! silver plated| or ten 12* discs (33% or 78 RPM)_ 100" automatic in oper-
co-axialplugs; 1—RCA,6)6 tube, socket] ation. Just stack on the records. Motor shu‘snﬂ afterlast disc.
and shield; 3—.1 mfd. 400 voit tubularf Turnover cartridge for playing sit speeds. Two osmium
condensers; 2 mica condensers; 5 re-{ tipped fong life needles. Alnico 5 PM heavy duty speaker.
sistors, padder, choke and slug tuned| Volume and tone controls. Simutated Alligator case 17 x 15 x
coil. Shpg. wt. 3 1bs. 8", 115V. 80 cy. AC. Factory sealed cartons. Shpg. wt. Zl 1bs.

ONLY WILCOX-GAY Recordio TAPE RECORDER
with PREST-0-MATIC push-button keyboard

gives Maximum performance for Lowest cost!

DUAL SPEED—Records at STOCK NO. AMP-17
1%" and 3%" per second

Records for 2 hours on half of a 77
reel plus another 2 hours on other ‘
hat?t at 17" per second; and at
the 334" per second speed you can 1

record & full hour on each ‘half of
a seven.inch reel. 80-6000 CPS.

This Is the DeLuxe Wi G Recol INSTA\’TANEOUS RECORDING OR PLAYBACK.
that retails all over the country for $179. 95 SPEEDS. RECORDS, PLAYS BACK, ERASES.
Naturally they are all brand new, in factorv LOOK THESE QUALIT\ -PACKED FEATURES:
sealed rnrtons nnd Guaranteed 10095 by Wilcox- Five "l‘rou o-matle’” Controls allow instant
Gay and Ols ;:holn-dof n(l‘l operating functions . . .dhi lhyt:eel:
W CA = v orward and reverse, record, stop. and playbacl
:‘: n,;‘,},',‘,,ﬁ" 1’:\!] g::! QuUsPA g valde, for” ik Handles up to 7” reels. Neon Indicator shows
] tm o 1 Normal and Overload levela. Full Range Varl-
The angwer ifp ¥ our main purpose N ahle Tone Control allows maximum brillinnce
this business is '“° °""’ the highest quality for 315 JO0° S0, “one. Volume Control basa
lowest cost . . the Recordio is & perfect ,ng (rohle compensated for best reproduction.
example) COMPLETE . . . READY TO OPERATE. Included:
Record those treasured *‘Family Highllghts' . . . Weatherproof Controlled Relucunce Mieronhone.
or your favorite musie. broadcasts, friends Or Radio . . . Phono . TV Input Jack permits
parties, Use it in your bunine-m for dictatlon, recording from radio. phono or TV speaker volce
meetings, speeches, " ete. Portable Recordlo 15  coll by means of patch cord. External Speaker
also a valuable ald in Schools, Churches. and Jack for external spenkers automatically diszcon-
Clubs. nects internal 8~ x 7~ elll{)ucal P.M. Speaker.
R it’s t A « o ¢« 4 Tubes . . as. 7. BAQ 12AX7, 8X4 Rece

the ﬂmzer-un controls are uo aimple even & tifier, 7 ft. Cord. Handsome Removahle Cover.
child can operate it. And we're offering the Operating !nutmctlonn Size 14~ L 0
LES: 3 llO-l"’O Volt 80 Cyclc

finest Recorder we've ever featured at Jl“e'
than Dealer’s Cost, AC ‘U'L. Appm
BRAND NEW PLASTIC RELAYS | CONVERT
BASE RECORDING TAPE CHOICE—ONLY TO ".v AC
STOCK NO. d
600 Ft. REEL _ 1200 Ft. REEL $l99 T
SToCK No. 2 SYOCK no 'EACH $10.63 <=
slngle. u hngle. ea STOCK| CON- i "I Now you can have ail the advan-
’“"‘ NO. YACTS OHMS USE tages of a 110v AC power supply N
Lots of !° W30 | SPDT| 30 | Stoi2V. YOUR OWN CAR! Converis 6v OC to
Get_the buy W-30 | SPDT U 110v AC 60 cycle with capacity to
G55, W TG oo ek (S|S0 [ 0 A
bry and he unloadledh‘.t;e whole deal. Olson §W-24 | SPST | 5000 |Plate Sens. ";'zlnﬂ;; ':g:::; ﬂst’c;’am;'f" l::m’;?
10 - o v
Seed 3530.’-'.?:‘%,:'"1-% ;r'h n‘r'i:e: hich “dety |SW-23 ‘oo | 6000 Plate Sens. lights, eectric shavers, etc. Stightty
competition. Standard 14~ wide, 600 and|pude by Allied and Potter-Brum-|targer than cigarette pack! ideal for
1200 o, tenwthg, o ] ﬁ'c:fy,n',:‘.':ﬂocﬂ"'wfg field. Sliver contacts. Size: 1% x] plcnlcs; camping, summer traveling
each,  Shpe, wt. ea. 1 Ib, 14" x 2°. Shpg. wi. each 1 Ib. pleasure. Shpg. wt. 5 tbs.

12”7 co_AX|AL Our new 1953 Model. Guaranteed to outperform any spenker in
fts price class. Equipped with two ‘‘hizh coneentratton®’ Alnico

SPEAKER 5 magnets and a high frequency diffuser. The 127 section de-
livera the bass while the inner 3° tweeter speaker section de-

livers the treble tonex. Together they give you ‘‘living tone.’

This speaker ia unconditionally guaranteed to satisfy even the

most eritical user or Olson promises to refund your moneyv.

Only two wires to connect to any radlo or amplifier. Volce coll

impedance 8 ohms. Frequency response 30 to 17. 500 cps.

StockNo. $-168  Ship. wt. 10 1bs.

10 WATT HI-Fi PUSH-PULL AMPLIFIER$32 5'°f" Mo
WITH i

e Built-In Pre-Amplifier ® G-E Cartridge Input
Trebie and Bass Boost @ All-Aluminum Chassis H
® Push-Pull Output ® Multiple Snoaker Impedances TUBE
Tt's unbellevable. A full 10 watt Hi-F1 Ampll-
Has bulit-in PRE-
t 1 Phtar® o “comtrata:
tal phono, etic phono, e. 81
} ﬁ:{ﬁ.al El‘reble. 1 VOF" me, 1 l;_hono-radlto Slwllch l(7ulpm Imped-
Peak Power outpu
Orncleo: m?s lmpl?ﬂ:r "t‘;day :na see what brilllant, realistic tone it will deltver.
Everyone in facmry senled carton. You couldn’t buy the pnru alone for this pri
is a full size ampilfier, transformer operated, not an AC-DC job. Frequency nu o 00
ol lvfo alsv.ortlon 3 Tuhcn I—GSL'I, 1—escv 2-8v6, 1—5Y3. Complete w
tubes. hpg. . 15 Ibs. Can be used with any phono or speaker but
you should take £ o! tion Deal offered below.

COMBlNATlON IO WATT HI-FI PUSH-PULL AMPLIFIER
COMPLETE WITH 12” CO-AXIAL SPEAKER

- § al in_America Todav.
Stock No. AS 67 SHigakgriDe AT “"Ftlj‘g"'::,l'

fier ncsoacscrl hed n;)ov Lt dee
12 -Axial Snopker—alse -
Both scribed above. Can be bhulit into
for any cabinet or bookcase. giving
Only WITH you a complete amplifier system

B ou will be proud toe own and

Tomes Zhow 'to your ’rlendu Look” at our

CBmEetelyNinedy Amazing Low Price—and Order To-
t. day. Shpg. wt. 25 1bs.

PRICES SLASHED TO BITS ON OLSON RESISTOR KITS
GIANT “SUPER-ASSORTMENT" KIT—232 RESISTORS

Oison Offéers You a Price-Busting Assortment of Brnnd New, Fully Guaranteed
Most-Popular Resistors At the Lowest Price in Our History. Without a coubt
this is The Biggest Resistor Bargain to be found in America Today. Every
Kit 15 chuck full of Po{mlnr Values—sizes you need and use every day in TV
and Radlo Servieing. nvaluable to hams and experimenters. Many leadins
brands of reslstors are Included such us IRC, Clarostat. Cenlrnlnb .'md othe!
top-notchers. KIT CONTAINS: 200— Watt Resistors, 20—1 2 Watt
Reslstors, 12—5 to 25 Watt Wirewounds, A total of 232 Assor(ed Popular
Resistors worth at lenst 23,80, Every Kit is unconditionally guaranteed to
please or you get your money back. Every Resistor is RMA Color Coded or
10% and 20, Tgismnmnzlnc
8.

PERMEABILITY TUNED AM FRONT END

BRAND NEW! PARTS ALONE WORTH $4.50.
3 for U ed in standard broadcast recelvers In Dlace
$5.50 o \lrlnbl d

ts,
tafned—includes antenna, tuned r-f

and o«clll.nwr colls, dual trimmers. Desl
ror Hnear dlal callbration through approxi-
mnlely 340° rotation by means of concentric
am and lever drive. Connects directly to
U‘CN mixer grlid _and rf grid to make comnlet-.-

SR 146 ;:;:‘!!::lg{lons incmedon pln(e SV‘ ib, g 38F
COMPLETE TV ANTENNA &

A complete stacked array. Made by & Stock No. ——
famous manufacturer whose name and
brand is on every factory sealed carton. AU-24
Look what you get: 2 Six-eiement conl-
cal bays, 1 pair ‘‘Q'* bars, 2 Five-foot
mast secuons. 60 ft. 300 ohm twin line,
3 Standoff Insulators, 1 mounting base,
1 guy ring, 1 elamp, hardware. Elements
are hlzhut auality aluminum. Rez. llat
rice is %31.95. Shpg. wt. 15
ress_only.

stamped with value. Tolerances are 5%,
offer will not be repeated when our stoci

to Order
How 1o Order JOLSON’S BIG NEW FREE! 1
from this ad.
state’auanity ac- | BARGAIN CATALOG

s num

description Olson's LOWER-than wholesale prices from thls famous
Gel ;%‘A“NDAKD BRANDS—FRESH STOCK. lM\lbDIA’l‘E DE-
Ll\'I-:RY Cautalog 1s two colors—40 full pages of unbelievabld
bargaing. A new l?amlos%lmullled t.;l \|on;hl\—v\n‘h noerw lo\v

ains each maliling mply note on_ your order W

w}u{y for your free copy from: OLSON RADIO WAREHOUSE}
275-E EAST MAR!\ET ST.. AKRON 8.

OLSON STORES TO SERVE YOU IN:

CLEVELAND, OHIO * CHICAGO, ILLINOIS
2020 Euclld Avenue 623 W. Randolph Stregt

] ou live In or near either of these cities visit our Bargain Stores wherp
you‘ll find these and hundreds of other Olson Buys.

PLEASE: MINIMUM ORDER $3.00
215-E EAST MARKET ST., AKRON 8, OHIO

is gone. Shpg. wt.

RADIO-ELECTRONICS



BOOK REVIEWS

cillators, i.f. amplifiers detection and
a.v.c.,, reflex amplifiers, limiters and
a.f.c., rectification, filtering and hum,
superheterodyne receiver design, re-
ceiver and amplifier tests—in short, the
entire gamut of design from signal in-
put to signal output.

Not recommended for light readmg

- for those who would like to learn
thlough some mentally effortless pro-
cess of absorption. A gold mine f01

those willing to dig.—MC

TAPE RECORDER
AND PLAYER by

with
Microphone
Reel of Tape
Exira Reel

ONLY

YOUR CHOICE
OF TWO MODELS

No. 903 3% IPS
No. 907 7% 1PS
CHECK THESE FEATURES:

OQutputs —3.2 Ohm for
Speaker Plus Migh Im-
wind—Full 7* Recl Re. pedance for External Am.
winds in 80 Seconds " gllﬁ.

Dual Track Recording [
Fast Forward and Re-

0 operating

® Frequency
sentially Flat “trom 10 Control for Record and
to 8800 CPS at 71/5 IPS Play and_One Control
and from 90 lu 8000 Each for Tone and Vol-
CPS at 33, ume

® Wow and rluuer Less ® Size—834° x 10¥a" x
than ¥2 of 19, 1114 A

® Handles up to 7”7 Reels ® Caie—Aqua & Beige

® Two Hours Recording o Wennhl—Only 20 Ibs.,
Time on One 7% Reel at Complete
3% IPS using Standard ¢ Curvnn(-—llo 120 Volt,
Tape #0 Cycle

® 3 watt amplifier . rrleo—lnclude- Ceramic

® Inputs—Mike and Radio Mike, Reel of Tape and

Extra Reel
10% cosh with orders

LMO RADIO CO.

509 ARCH ST. & 6205 MARKET ST.
Philadelphia, Pa.

6th & ORANGE S5TS. * Wilmington, Del.

4401 VENTNOR AVE. * Atlantic City, N. J.

Camden, N. J.

Salisbury, Md.

1133 HADDON AVE. °
219 Highland Ave. °

“AM ' COURSE
Simple, Low Cost, Home-
Study Courses prepare you
to pass F.C.C. Code and
Theory license examinations.

Write for details and re-
ceive free sample F.C.C.-
type t’xuestll?m alml a:-
3 swers for all amateur ex-
FREE a;In-H:nl.
AMERICAN ELECTRONICS CO.
1203 Bryant Ave. (Dept. RE-9). New York S9. N. Y.

&2

|' key*' man. L'larn howh(o send and
ve mensAges n code telegraph
-nd radio. needs 14 o
men for jobs. Good pay, adventure,
teresting work. Learn at bome qulckly
through famousa Candler System. Qual
r _Amateur or Commercial

write for FREE ROOK.

NPLER SYSTEM CO.

’:us:c:wuol/pé-

Be a

ity
cense.

CA
Dent.3-K.Hox 128 .Denver 1.Colo..U.S.A.

RADIU-TV ELECTRONICS

CREI graduates in blg demand. Approved by
Engineers Council for Professional Develop-
ment. New classes start every month. Free
placement service for grads. Courses offered—
Radio Englneering (PPructical or Broadeast)
TV Engineering, TV. FM, AM Servicing,
Write for free catalog.

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. RE, 3224—16th St., N.W., Washington 10. D.C.

264

SEPTEMBER, 1953

! EI.EGTRONIOS

RADIO SCHOOL DIRECTORY

BECOME AN

ELECTRICAL ENGINEER

TELEVISIONl

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio mcludmg
TV engineering—VHF, UHF, AM and FM. Students
use over $100,000 worth of aquipment including 2
large commercial type transmitters in new TY lab.
Intense specialized course includes strong basis in
mathematics, science and odvanced design in I
radio and TV.

Hundreds of young men each year are earning engl- |
neering degrees in this recognized institution. Start
any quarter. Many earn a major part of expenset
in this industrial center. Low tuition. Competent in- l

struction. Thorough, intense, practical program.

Also B.S. DEGREE IN 27 MO. in Aeronautical,
Chemical, Civil, Electrical and Mechanical Engi.
neering. G.l. Gov't approved. Enter Sept., Dec.,

March, June. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

1793 E. Washington Blvd., Fort Wayne 2, Indiano

TV REPAIRMEN
MAKE TOP MONEY!

In just 39 weeks, you con get |
complete TV service trainingl
Streamlined course gives you all
essenti nls for a good iob as service 1echn|cuon
Graduates in great demand: jobs are plentiful in
this growing field. Other courses in elecfromcs
radio operction ond maintenance. Day or evening
closses; modern equipment. Opportunity for em-
ployment in local industry.

Write for Catalog 111 Today

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington, Indionapolis 4, Ind.

DEGREE [N 27 MONTHS
Complete Radlo Engineering course including lelev..
U. H. F. and F. M. Bachelor of Science Degree also
in Mech. le Elect., Chem., and Aero. Eng.; Bus.
Adm., Acct. Exfenswe campus modern bulldmgs
well equnpped tabs. Low cost. Prep courses. Personal-
ized. practical instruction, Founded 1883. Placement
A service. Growing shortage of engineers.
Prepare now. Approved for Korean vets.

Enter Jonuary, March, June, September.

Write for cotalog.

TRI-STATE COLLEGE

ANGOLA,

2493 College Ave.

IND.

RCA INSTITUTES, INC.

A service of Radlo Corporation of Amarica
350 West 4th St., New York 14, N. Y,
®  OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS
Approved for Veterans
Write Dept. RC-53 for Catalag

GET INTO TV SERVICING

Send for free 24.page illustrated booklet which tells
You how to become a successful TV technleian,
America’s leading TV servicing school offers you a
specialized tralning program that omits non-essen-
tial_math & design theory. You concentrate on radio
& TV servicing only. You get professtonal training
& experience right in our fully-equipped shop:

Inboratories. Send for this booklet today. k\rlu
Dept. E-93 No obligatlon—no satesman will call.

Approved for Veterans

WESTERN TELEVISIOM INSTITUTE

341 W. 18th St. Los Angeles 15, Calif.

7 GET INTO

inter-
esting fleld. Defense expapsion, new
developments demand tralned speclsi-
ists. Study all phases radio & elec-
tronics theory and practice: TV FM;
broadeasting; serslcing; avlallan ma-
rine, police radio. 18-month course.
Graduates in demand by major com-

You can enter this uncrowded.

panles. H.8. or equivalent reaulred.
Begin Jan., March, June Sept. Campus
life. Write for cata

VALPARAISO TECH N ICAL INSTITUTE

Dept. € Valparaiso, Ind.

, 163

Bachelor of Science Degree
in 36 months.

Major in Electronics or Power.
Now, prepare for a career in
theserapidly expanding fields.

This school will prepare you to be-
come an engineer, technician or serv-
ice man. Previous military, academic
or practical training may be evaluated
for advanced credit.

Enter Both Radio and Television

In 12 months you can attain the Radio-
Technician’s certificate. An added 6
months course qualifies you for the
Radio-TV Technician’s certificate and
the Degree of ‘Associate in Applied
Science.” The Technician’s course is the
first third of the program leading to
a Bachelor of Science Degree in Elec-
trical Engineering with a major in
Electronics.

Also offered: 12-month Radio-TV serv-
ice course; 12-month Electronics or
Electro Technician Courses; 6-month
Electrical Service Course and 3-month
refresher and general preparatory
classes.

Terms Open Oct., Jan., April, July

Famous for its Concentric Curriculum.
Faculty of specialists. 50,000 former
students. Annual enrolment from 48
states and 23 overseas countries. Non-
profit. 50th year. Courses approved for
Veterans. Residence courses only.

MILWAUKEE

SCHOOL OF ENGINEERING

MILWAUKEE SCHOOL OF ENGINEERING

Dept. RE-953, 1025 N. Milwaukee
Milwaukee |, Wisconsin

Send: [J Free 45-page **Your Career** booklet de-
seribing Electrical Engineering Courses; {1 Book-

let on Careers in Radio-TV.

1 am interested in...._..
name of course

Name. Age.

Address.

ClY s —---Zone..___State. oo

If veteran. indicate date of discharge___.
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100 WATT SEC PHOTOFLASH KIT
DX Flash Lamp iated
IoO Watt  Sec.
ilolder & 87 l(mloclor
Power Transform
Capacltors, (.'») 200

W/Output of 100 Watt sec All
Rulnlors. Cipacltors, Rectifiers
ke $29.98

c0m~
o oc

Soc!

‘CEBE'' | Phn(nﬂasn Llle & Commct

plvwl\ built. C:ane & Bn(t $4
be'’ I.

ACK for ‘*Cel
NOB Cnmpl(‘le 120

WRITE FoR BrTails s SPECIAL ‘PRICES
TAB *'SUN-FLASH'® LAMPS

seTapt? -Sec.

No Max.  Each
USW SPRG FAI0s 13 $5.08
10 GE FT114 00 7.28 (&)
No. 1 AMGLO 5804X 100 10.98 (&
38T GE FT 210 00 9.98
3GT GE FT 403 500 1350

A 8YLV. 4330 200 9.98
aMT FT 214 50 998

ST 110 00 9,98
153GTQ FT 503 5000 42.4S
vax4 400 200 30.98
DX SPRGFA100 150 "®loo

PHOTOFI.ASH CONDENSERS

OOMFD 'SOOWV D

866A KIT and
XFORMER

2 Tubes, Sckis, xmfr,

115v80cyc Inpl. outpt

aswlllo

34
DIODE PROBE YIIIE
Unexcelled for No-Loss

VHF testing. Ultra.
sensitive subminia.
ture-envelope. .New.

WA VRO 2" o 's i e 5 aami b 2Se: S for $1.

T A B

THar's A Buy

RHEOSTAT SALE

8 ohm 25W Model LH ..1.49; 2 for 2.49
15 ohm 25w .1.49; 2 for 2.49
20 ohm 50W M(I(Iel J for 3.50
60 ohm 50W w /knoh for 3.98

100 ohm 50W \Iodel K . for 3.50
200 ohm 25W Model D for 2.49
250 ohm 25W for 2.98
300 ohm 225W 'or Ss.00

350, e,
25 Wit wis abi-psiis 2.00

PALMER

CLAW ¢ 3

HAMMERS

Lots of 3
REGULAI $2.95
BRAND NEW

SMAI.I.EI QUANTITIES EACH 98¢
Stilison Wrencn It uaiity 8%, 98¢
Stilison Wrench as above 107.51.25
Vernier Caliper 5% capuacit
Made in Germany....... .$1.10
—_—_—

INFRARED SNOOPERSCOPE
SEE-IN-DARK [ 1
mage-Converter Tube HISenumvlty
de: slxn 2' dia. Willemite
& tube, $4.98; 2 'or $9.49
SN OOPENSCOPE PWR Syp
xuoovnc.‘:smA. Using Doubler (,rkl Trlna-
ectifiers, Sockets, Reslstors, Ca-
pacitors and Diagram. .. $6.9%

sim-

£ .
YOU WHILE
PICK ¢ THEY
THEM LAST

I.O'I'S OF 10

SPCIALS * + «

0-270/9 amp/LN_42.98
\\:::::g ggs vollug-%:; 5Iamps40p/LN 108.00
Vol JLN.
SIMPSON MOI.’Es 26 o('.mpqao 0 IOS 00
NICKOKGOOA Mutuail TubeCHKR LN 342 9!'

HF-3 Oulllomnc new Fisoue
NEW (N) LIK‘ N!w (I.N)
LS

REDUCED METER SPECI|
(14912 for2.49

395 !vorsoo
0- ls VAC GE 214 RN] 129

B0 e
0- 150 VAC WSTGHS/

23, eye, .
0-1.v C /25 /?J Sy '3!/:' q/RA35
©-1 MADC WST&HS[’SV:'SQ A35. .
-5 Micros s Westol
g-sgo MADC 214" /RND Trlple{?l22qlT & 9
VU-20 +3WESTON/301/37Sq/L.P.S41 14.98
©0-120 MA KF :ilo" RNt Weston 301 12.9@

TELEVISION ANTENNA

FOLDED DIPOL!
antennas, all channel

. $4

NIC. AN NA All Chnnlnel Ss(;xr;];'

. Idl elemenu & 100 ft. Twinex

l cll 8 An Sturdy Co

w an (,lnmpx &

WINDOW NIC

Oonst \lnunn outslde window .53

DELTA BEAM Adjustable lndDOr An(ennn

No More Snow, Interference, Ghosts, Lines.

Powerful, for Fringe Areas. Uses all the

Bc-\tl’rlnclplelor Speclalized Antennas.$3.98
FO lmerlocklnx: Mnt. Secuonn llv;

Duty rustproof $1.49;

TV & COAX CAIILE
300 Ohm Twlnex Hmwkdu
m!l all_eop; or
per I‘t. 2¢l f t L 1

L M BRAND N

EW, o%
36 voit WILLAK. oBe: 4 for 53
$3.33

SV/‘AN Bnu,ﬂ'y w/acid®

rv
SV 40AH B w/acld
d w/e ship acld In bottles. R

 vou WHILE )
PICK $ THEY
THEM LAST

LOT
KITS AND COMPONENTS
Qil Condensers Asst, . .... $1.2
Electrolytic Condensers Asst. 5 Iol Sl 25
SPRGE P3Vert lntoxntor Nelwkakeu-
3CNDS Roniy 3 LEADS 29¢ . or $1.0n

S0 PWR Magnifier s Cond.r 3 for $1. :5
for §
5 for §

Silver & Mica Cnds
Controls, il’npulnr \'-lnen

u
socken Amlm B. 7. 5, 4P
on Core Slug & Serew. . .
nobs, Asstd. w/linsert. ..

BRI

\.

= TOOL KIT

Bu 8 pca, tool
klt 3 lnlerchnm:e-ble screw
driver blades, st

ﬂPe & Cuuerss‘

8 ew ‘Drivers. Assorted
thh Qunllty Magnetized,
Tool -Proof,

Rule

lee ammer-
Unbreakable Plastic ll:mdleu
12' & ﬂrll;i_l‘ller. incld Phil

va - TAB Specinl. . $1.28
CIRCUIT BREAKERS

Heinmann Magn. Bkrs. Amps: 3, 7,
8, 12, 13. 20, 30, 35. 40) 80,

.....91,69: 10 for $15,0%
Sq. D & CH Toggle Sw Brkrs, Amps;
5,10, 15.20. 25.98¢; 10 for $8,98
Klixon Thermal Push Button Bkrs

mps; 5. 10, 5. 3. _30
Each 8 .10 for $7.98

ch ceereees

39¢ each or

2
.mlller quantity cated prices.

i —

——— e
CHROME VYANADIUM SPEED DRILLS

2REED sTHaL T
.ll‘;ci‘l’lnrlsl;_ olrl Luop“mQua:Ietyu:vgr
Standa ul 16% w
/2' y 6 ‘lh'll..“uh L .49

2 C! S 1/
4 5 se.0.93.49
somrcs DNILI.S 21 to_ 60
ne PR 98
13 rcs l v i
With Index ..... IIQ L) ll‘ $2.69
SPEED ELECT.IC DRILL 1/4' w /Jacobs
Wormgear Chuck & 6 Pcs  Drills &
Index. “TAS'' SPECIA c $22.00
SPEED ELECTRIC DIILL 1/2% w/Jacobs
Wormypear Chuck 29 Fcs Drills &
Index. “TAS* sr:m ......... $39.00

'LAST MINUTE SPECIALS"*
zsga:,::: tzgomn l4( 86‘l-;ower Transformer
nt Bridge 4/ k]
THORDARSON Trnnuformer gec ’23000
3A, 6.3V/5A Rey: SI

+$5.
. DAVEN A"ENUAT R

QHM/ 20 STEP
EREADY 6V
CII(C.UII BREAKER FUSES
CRYSTAL DIODE iN2] 89¢ ¢
;ECTOH TURRET y %

LACING CORD

0 In' $4.98
Socket stTz & Base

DC POWER SUPPL

0 to 12 VDC/2 Amp. va- :i

riable DC supply, rt“
cased and completely

hulll.l-lnpl 115v/60 cy.

road, includes voltage or
speed control and center
3 5w ldenl Ior mn 4 I<lo" loco-
95 for $20.00
FEDERAL * ITT" SEI.ENIUM
BATTERY CHARGER RECTIFIER

sable supply, fila-
ment D. C. plating, bat. _._( - =
tery charging, model rali-

10-0-10V (CT) 100 Amp., fan cooled. Re-
place your old lnelﬁclem sulﬂde rectifier
w/new selenium type. SI'ECIA ..$11.98

SELENIUM RECTIFIERS
We specialize in Rectifiers, Power supplles
to specifications. Immediate dellvery

Current 18/14  36/28 4 /40 lJO/lOO
(cont L Volts Volts olts Voit.

Am 1.3 2.13 3.70 7. 50
2ampP 2.20 3.60 5.40 10.50
4nme 4.2% 7.98 1295  25.%5

AM 4,78 .00 13.%50 33.00

10ampP 6.7% 12.78 20.00 40,00

12AMP 8.50 16.23 25.30 45.00

20AMP 13.28 25.50 39.00 79.50

284AMP 16.2 32.5 4%.00 90.00
3 ect

24 Amg .004 Hy 025 Ohm P
SELENIUM RECTIFIERS

List

Cont, Price or
85MA @ 130V $1.50 $0.59 $6.48
ISMA @ 230V 1.85 .69 7.58
100MA @ 130V 2.03 .79 B.68
150MA @ 130V 2.23 .99 10.78
200MA @1 3.18 1.39 14.98
300MA @ L2130V 3.30 1.49 5.98
400MA @ 130V 4,25 1.89 0.38
SOOMA @ 130V 4.40 1.98 21.28
230MA i8v 1.40 .59 .98
230MA BV 2.25 89 8.38
230MA 9 14.98
ANY 12, LESS 100/ FRO‘\I AB*' PRICE

ESICO SOLDERING IRONS

A » < a
FiG, SIZE PRICE
A- .1.28
A 1.81
B-10 ¥ S 2.55%
B-130 Watt/14 Tip, l2'Lnn' .75 1bi .3.17

ESICO INDUS‘I’RIAL IRONS 120 'DC
Similar to Beauty types own
C-81A80/60W /14 Ti - I.n . .3.20
C-238/Am, Bt 29

A y. 3138/

C-2#58/Am, Bty. 81584‘100“ /% Tip
8/Am. 78/300W/%a Tip 8. l!
QW /11 Tip 10.08

Solder 1 Ib. Spool 0682 ;.ezular cee. 1.29

With any soldering iron Soe cul 90¢

RITE FOR QUANTITY PRICE

TABOGR

WRITE FOR ‘T4
WE STOCK LARGE VARIETY OF
COMPONENTS. TELL US YOUR NEEDS

SELL US YOUR TUBES & EQUIPMENT

Up,

.9
1o
063/ vigo .. 1ia
DC3/VR10S | 1.1
OD3/vR1S0 [ s
3:so1e a
129
9
1.3
1.58
1.75
.89
43
7
1.3
1.2
1.2
1.4
74
3
54
Y
2.9¢

Dept. 9RE 111 LIBERTY

*From This Special List We Ship $10.00 and

Tube Orders At Our Expense

paid) Within Continental Limits of U S.A.
0

(Post-

Day Gtd. When ordering mention SR
ol CK539DX
cK oXx

CK ox
CH546DX

STREET, NEW

THAT’S
BUY

/4

YORK 6, N. Y., US.A,

AUDIO AMPLIFIERS
READY TO GO
Model 30SMP 5 Watt
Ampl, as Pictured Above
Features Mike & Phono

Tu 51
Model 10660 Phono osc Pnonowrnph Broad-

casls 1nrou;.h Your Radio. No Direct Hook-

.. $4.98

Modnl AOZPA 3 Tube Phono Am p1. ‘Ideal for
Cuulom Bulldlng Your Phonnmupn.

Tuben . ....... PR TR Y .$4.98

AUDIO COMPONENTS

l'u:hun Arm & Xtal Hi-Outpt 2 39
PM 12YMi-Fi Brlushspenker 4.98
12~ GE 51201A Speak

8~ Blue 8T18-1 Permllu

PM
PM

3
-

el
Crystal Mike & Ca ble. ...
Crystal Mike Cartridge (Lape.
Crystal Mike Cart. Ceramic \\ewrul

HI-FI AUDIO AMPLIFIER
1150 Wi-Fl 10

GF Cartridye.
T

2-GVOGT. 5Y G
...$29.95
& GE~ SI2OIA I ampll-
fler & Speaker SPECIAL . ...%547.00
CONDENSER
2 MFD
1000 ¥DC 5¢
330 VAC
D" MFGR  Lotsor 10
.Smaller Quantities, each..49¢; 3 for $1.28%
2MFD 800VDC Porcelaln Insulitors with
Adjustable .\|oum|n|: np, .50
OIL CONDENSERS
WAREHOUSE CLEARANCE SALE
TANGULAR CAS
.....95: 2{or$l go

.SMFD ISOOVDC
O

SMED 330VAC 1000VOE | 49¢.
2x2MFD 600VDC. .. .. ..
THTUS SIDE TERM
1MFD  600VDC.
AMFD sov
.1MFD _ 2000VDC....
2x.1MFD 400vDC ...
RELAY SALE
SPST mini size 115VAC 3A
8c: 3 for $2.78
ize 115VAQ
3 for $3.75
5A CTS 98¢

SPNO 115 V 'AC, 15A CTS
. $1.98; 2:0r$3 .80

18-28V A
New Stock SPECIA

POWER TRANSFORMERS
IOOOVCT/GSMA. 7\!5\'61/
B 360vet/35ma.
beV/ A,
8. Svct/ 3A
r od zx rating

10

.49
V724, xoint 1800-

90uyv J:;MA\ 2x

*dblr two 2x2 ﬂI. Windgs hsid. 2.2
B840VCT /110MA, bJovruumu. sz

3A. 6.3vet/1A. 6 3 ctla .45
TBOVCY /250MA, V7534 7les
770VCT/200MA, 5V/ GA, 120V/ 5A 6.95
720V /85MA, SV/4.54, 6.3 A... .98
1OOVCTIIZOMA.

2x6. 3V13A.
.............. 3.98: 2 lﬂr $'I 2s
7DOVCT/100MA,2‘(6 3V/1. 5:\ 5VI
115V Isolation- wndz 120
SUOV(‘:Y /200m V/3.5A, 6

500VCTI60M . 6.3 /4:\

FILTER CHOKES

12Hy/80ma/H'Sld 3K\'Inl 2.23
10HY/125ma /U /C

H'Sld/1Kvins I 49
B0HY/125ma Lsd/H'S
20 Hy/300ma or 15m 400m93/

(or 5!2 DD
II!III L.

12KVins .....

13. Slly 1 amp l'l Kvlns Raytheon, .39.98

6 Ilﬁn S5ma, 250 ohm. l 49 2 for 2 l9
y /3!

00ma, Hmsld 5I\Vl .
h Se; &h for l 69
95¢ 2 for $1.39

FILAMENT TRANS.
2:3Y/38 @ 79¢; 2 (or $1.49; 10 for. 36 )
6.3V 2amp ]

5 KV IV
24v /1. 1.98. Two fo
2X12V/2A0r 24V, /2A @ $3.98. ’l‘\lo l'ol' 6 9.
——

MICA CONDENSERS

Fig. MFD wvDu
A 033 600
A .03 600
A 02 800
A -015 2300
B .01 800
B 01 1000
B 01 1200
B .008 800
A -005 2500
B 004 800
B 002 1200
A 002 2300
A 001 1200
C 00073 5000
[ 0007 000
A 0004 2500
A 000
C 0001 3000
C 0001 B0
C 00003 3000

Money Back Guarantee (Cost of
Mdse. Only) $5 Min., Order F.O.B.
N.Y.C. Add Shpg. Charges or 25%
Dep. Tubes Gtd. vio R-Exp. only.
Prices subject to Change Without
Notice. Phone Rector 2-4245.

RADIO-ELECTRONICS

PRINTED IN THE U. S. A. DY THE CUNEO PRESS, INC.



<

“CALL-BACKS?
Can’t Remember a MALLORY Capacitor
Ever Letting Me Down...”

When a service man makes a statement like that, you can he sure
he depends on Mallory for all his capacitors. Mallory FP Capaci-
tors are engineered to duplicate the electrical characteristics of

the original part in any TV or radio set. However, dependability
is only part of the story. Mallory Capacitors will give performance
that is equal to...and often better than...theoriginal equipment.

Mallory FP Capacitors are the only fabricated plate capacitors

available to the replacement market. They will give long lasting
For vour plastic tubular
requirements, be sure and
...even at 183° F. (8.-)0 C) specily Mallory Plascaps®. You
can depend on them to end
troubles with premature shorts . ..
leakage . . . off center cartridges
will put an end to time wasting call-backs. The best costs no more. ... and unsoldered leads.

performance at higher temperatures and greater ripple currents

The next time you order capacitors, ask for Mallory FP’s. They

S Depend on Mallory $

iy
9 -
s"':‘\. for %

) . Approved Precision Quality . .
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...but whose big moment is it?

Yv()u FLICK THF SWITCH. This 1s the moment
... the final check.

And this is the big monient your customer
has been waiting for.

But. it's a big moment for you, too . . .
because your reputation rests on the job
the new tubes do from this moment on.

Still, you have no worries . . . for »
your own experience has proven— \
time and again—that the superior
quality of RCA Receiving Tubes is
your best measure of protection
against premature tube failures.

So. when your call is completed,
you can be confident that you've
won another steady customer.

Helping you to safeguard your
reputation is a vital, everyday serv-
ice of RCA Tubes. And that protec-
tion is yours at no extra cost.

“Sign up" for Success

Identify yourself with RCA! Ask your
RCA Tube Distributortoday how yow can
qualify for a Dealer
Identification Plaque
displaying your name.
He'll give you all the
exciting detailsonthe
dynamic new RCA
promotion plan to
help you build your
husiness.

®

RADIO CORPORATION of AMERICA

ELECTRON TUBES H‘RRISO”.,.J.



