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for Security! Good-Paying Jobs!
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF!

LEARN RADIO
-TELEVISION

AND ELECTRONICS
BY EASY SHOP METHOD

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 vears—train you at home for
today’s unlimited opportunities in Radio-Television-Electronics. National Schools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and tabs. Its faculty is considered tops in the business,

3 You learn from lessons prepared by experienced
instructors and engineers. Men who are successful
Radio and Television technicians. Men who have

You get
all ihe parts—even tubes!—

-
—TN
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for this modern Superheterodyne Receiver.
You learn to build it step by step, And you
keep it! Get all the facts, Mail coupcn now,

TELLS YOU HOW!

« Page after pnge—ln color—tells youevery-
“thing you want to know. Mail the ccupon.
Get this valuable book. today. And ¥ you
hurry - YOU GET A FREE SAMPLE LESSON,
TOO! Shows how easy National Schools
Home Training is. Moait the coupon Soday.

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
clectronic devices so important to national defense!
With big, new developments in TV. With over
90,000,000 home and auto radios, over 12,000,000 TV
sets. With more than 3100 radio stations...over 100
TV stations — and more building every day ... yes,
imagine the great opportunity you have today'
YOU are wanted in Radio-Television-Electronics!
America’s fastest-growing field. High-pay jobs—the
kind you've always wanted — are waiting for YOU'!

Job Security! Big Money! For YOU!

in Today’s Expanding Industries!
Trained Radio and Television technicians really make
important money these days. Thousands of National
Schools graduates—men just like you—are earning
good money all over the country. Why not you?
And —National Schools graduates get the personal

Schools training is complete training. So when you
graduate you can take advantage of today’s big
opportunities in Radio-Television-Electronics — fast.

satisfaction of being highly-skilled technicians. Men N’T (AT Sl ek GureR) M eelone B
people respect. Men who enjoy their work—rather po PUT :r:nh:l':, g',g"g'f: s"f,“ eﬁ,’,;”;;ﬁff}:"d l
than having to drag along in Jjust any old job. IT OFF! g A P ) B
Mail me FREE the book mentioned in this ad. Also a frce sample lesson.

National Schools Has Trained 1000’s GE’ THE T understand no salesman will call on me. .
of Successful Men! Why Not YOU? BIG SALARY ]

In almost every state—and many foreign countries— : A= — T oE— B
National Schools graduates are filling big jobs with YOU HAVE ]
famous companies. Or runring their own successful ALWAYS ADDRESS —— T - [ ]
businesses. What are YOU waiting for? National any__ R o = o ZONE__ STATE ]
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You Train At Home—In Your Spare Time

National Schools Shop Method Home Training gives
vou basic and advanced instruction in all phases
of Radio-TV-Electronics. And remember—your train-
ing is based on resident school training principles.
You learn fast from hundreds of diagrams and pic-
tures. All instructions are written by experienced
technicians who work in Radio and TV every day.
All instructions have been developed and tested in
National Schools’ own labs and studies, which are
cquipped with the latest RCA equipment. No wonder
this National Schools course is so up-to-date, prac-
tical, interesting. And so easy to learn! And no won-
der it is held in such high regard by leaders of
American industry! Approved for cligible Veterans.

We Teach You How To Make Welcome
Extra Money—While You Learn!
Many National Schools students—men like you
make plenty of extra dollars each week in spare
time! Fixing neighbors’ radios, applinnces-and other
ways we teach you. You start learning and earning
from the day you cnroll. From the very first lesson!

WE SEND YOU LOTS OF PAR'I'S
LIKE THIS!

With National Schools Shop Method Home Training,
you get basic principles and plenty of practical train-
ing. You learn by doing. No wonder you learn so fast!
We send you many parts—all of professional, modern
quality. You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodyne Receiver
you see above—plus other important testing
units. The free book tells you all about it. The
free sample lesson shows how easy the training
is. Use the coupon. Send
toduy — without fail!

WANTED!
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trained 1000’s of men like YOU!

e

Only National Schools Gives You This

Professional Multi-Tester!
You get this amazing. new testing instrument—fac-
tory-mide and tested—complete-ready to use! Simple
to operate. Accurate and dependable. An instrument
every Radio-TV man needs. Light enough to carry
around--so you can use it at home or on service calls.
You'll be proud to own this valuable equipment.

Here are only a Few of the

Good-Paying Jobs You Can Choose
Radio Station Enginecr, District Service Mana-
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist, Special Government Jobs, Complete
TV Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don’t wait—mail the cou-
pon today. Now-while you're thinking ahout it!

Attention! Men Going into Service Soon!
National Schools’ course guickly prepares you for
many important jobs in the Armed Services. With
National Schools Training you have an opportunity
to get into special service classifications—with higher
pay and grade—immediately!

FREE SERVICE FOR GRADUATES
National Schools uses its great influence dnd pres-
tige to help vou find your place in the field of your
choice. Don’t put it off! Start yourself toward a
skilled trade! Get the big pay you've always wanted!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA ¢ ESTABLISHED 1905

MAIL THIS COUPON TODAY-WI

HOUT F

[J Cneck here if you were released from the Service less than 4 years ago.
----------------l------l---.--‘
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Be Sure of Your Installations

Get the @WJW

RG/U TRANsmssmu\k
LINE CABLES =

® You know what you are doing when you use Bekden RG/U Trans-
mission Line (Cables — they’re apti-ude rated. Thes are designed to
provide desirasle electrical characteristics, and rig d control assures

To You,

Belden’s Golden Anniversary Means

—product performance that
can come only from a “know-
how”’ that has zrown through
actual service since the
inception cf Radio.

—an ability to co-oper-
ate in pioneering new
wires to meet or antici-
pate industry’s grow-

constant quality. Specify Belden R: dio Wires. ing needs.
Belden Manufacturing Co., 4623 W. Van Buren S1., Chicago 44, Ill In the years that
follow

This Belden
Program Is—

APTITUDE RATING TING
PTITUDE APTITUDE RA APTITUDE RATING  APTITUDE RATING  APTITUDE RA TS

No. 8236 No. €237 No. 8238 No. 8239 No. 8241
Frequency attenuation Frequency Attenuation Frequency Artenuation Frequency Aftrenuation Frequency Attenuatio
(Mc) per 100 ft {Mc) per 100 ft (M) per 100 ft {Mc) p=r 100 ft (Mo per 100 ft
100. 2.65 100. 2.10 100. 1.90 100. 310 10C. 3.75
200. 3.85 200. 3.30 200. 2.85 200. 440 20C. 5.60
300. 4.80 300. 4.10 30. 3.60 300. 5.70 30C. 1.10

400. 5.60 400. 4.50 400. 435 400. .70 400 8.30

RADIO-ELECTRONICS
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your heture in
the mew world of

ELECTROMNICS

G S ITTUTE  WALSRNOTON OB d

1““5 BOOKLET can mean the difference between small,
w-i-d-e-l-y s.p-a-c-e-d salary increases—and rapid ad-
vancement. Between routine work—and challenging op-
portunity. Between constantly defending vour job against
letier-trained men—and dvnamic confidence. Between short-
circuited hopes—aud high-powered ambition.

An exciting new world has opened up with such super-
speed that even the most optimistic electronic experts fall
<hort in their predictions of expansion.

Think of the 1,300 TV stations within the next 5 vears
and the 2,500 stations within 10 vears. as predicted by the
Chairman of the FCC. Think of the 14.196.000 TV sets
now in use. Remember that we weren’t supposed to reach
that figure until 1954 Think of the 100,000.000 radios in
current operation. 19577 of the nation’s homes have one
or more sets.} Think of the tremendous defense orders
« now being placed for electronic equipment and installations.

Think of the thousands of radio-equipped fire and police
lepartments  throughout the U.S. Of the many radio-
squipped railroads. of the hundreds of cities with 2-way
radio service for cars and cabs. Think of the wide-ranging
field of aviation communications—radio-controlled aircraft,
navigation-and-trafiic control, airport stations.

Think of the maritime world with its navigational aids,
fathometers, ship-to-shore and ship-to-ship communications
and radar. Think of electronic heating, fax and ultra-fax,
of electronic medicine, and all the other applications of

clectronic know-how,

Countless positions must be filled—in development. re-
search, design, production, testing and inspection, manu-
facture. broadcasting. telecasting and servicing. Who will
acl those positions? You—if vou prepare today—if you
are alert and have the ambition to advance vour knowledge.
You—if vou take 2 minutes to send for a free copy of
“Your l'uture in the New World of Electronics.”

This helpful book shows you how CREI Home Study leads
the way to greater earnings through the inviting opportuni-
ties described above.

Ilowever, being an accredited technical school, CREI does
not promise you a “bed-of-roses.” You have to translate
your willingness to learn into saleable technical knowledge

MARCH, 1952

How far ahead can you be

next year. ..

IN TV AND ELECTRONICS?

4@ Send for this free CREl booklet today...

and find out!

—uia study. Sinee its founding in 1927, CREI has provided
thousands of professional radiomen with technical educa-
tions. During World War 1l. CREI trained thousands for
the Armed Services. Leading firms choose CREI courses
for group training in electronics at company expense, among
them United Air Lines, Canadian Broadcasting Corporation,
Trans Canada Airlines, Sears Roebuck & Co., Bendix Prod-
ucts Division. All-American Cables and Radio, Inc., and
RCA-Victor Division.

CRFEI courses are prepared by recognized experts. in a
practical, ecasilv-understood manner. You get the benefit
of time-lested materials, under the personal supervision of
a CREI Staff Instructor. This complete training is the
reason why CRE! graduates find their diplomas keys-to-
success in Radio, TV and Electronies. CRED alumni hold
top positions in America’s leading firms,

At vour service is the CREI Placement Bureau. which finds
positions for students and graduates. Although CREI does
not guarantee jobs, requests for personnel currently exceed
supply by far.

Talk to wen in the field and check up on CREl's high
standing in electronics instruction. Determine for yourself
right now that vour earnings are going to rise with vour
knowledge—and that vou get vour rightful place in the
Age of Electronics. All this CREl can promise vou. pro-
vided vou sincerelv want to learn. Fill out the coupon and
mail it today. We'll promptly send you your free copy of
“Your Future in the New World of Electronics.” The rest--
the future—is up to vou.

MAIL COUPON FOR FREE BOOKLET

L ]
1 CAPITOL RADIO ENGINEERING INSTITUTE '
1 Dept. 143D, 16th & Park Rd., N.W., Washington 10, D. C. M
: Send booklet **Your Future in the New World of Electronics™ and course outline. 8
1 CHECK TV.FM & Advanced AM Servicing (] Aeronautical Radio Engineering :
1 FIELD OF Practica) Television Engineering 1
0 GREATEST Broadeast Radio Engineering (AM, FM, TV) M
0 INTEREST Practical Radio Engineering ’
: ]
: NGME. oot e :
: Street :
: City Zone.. ... .State. ... ... :
] 1 residence school in Wosh., D, C. preferred, check here [J 1
L L L L L

www americanradiohistorv com


www.americanradiohistory.com

- -’bhat keeps pace mth the
gmwth of the eiﬂctrcrmc

mthat meets i'ull:,r the per-
formance requirements of

-all radio and t? set, ma.nu~ :

f‘&cturers

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.
Sales Offices: Atlanta ¢ Chicago * Culver City
(Calif.) * Dollas * Denver * Detroit * Newark

Tung-Sol
lamps:

makes all-glass sealed beam
miniature lamps; signal flashers:

cathode ray, radio, TV and special pur-
pose elechon tubes.

mmu v runas, DIAL uurs

The Radio Month

HIDDEN VALLEY is at last to receive
the benefits of “hidden valley” tele-
vision. The valley with the name so
familiar to persons interested in TV
distribution systems is located near
Lafayette, California, and is to receive
signals via an antenna on an 800-foot
|hi11 in full range of signals from the
San Francisco area.

Jerrold community antenna equip-
ment will be used to bring the signals
from the hilltop tower to viewers in
Hidden Valley and the adjacent Aca-
lanes Valley. The signals will be boosted
on leaving the antenna, and again after
being piped 2,200 feet through coaxial
cable to the floor of Hidden Valley.

An interesting feature of the project
is that cables will run underground in-
stead of overhead, as is more common
in such installations.

TV BROADCASTING IN BRAZIL
has been reinforced by a new 5-kilowatt
station operating on Channel 5 in Sao
Paulo, “the Chicago of South America.”
The station services an estimated 20,000
TV sets in the Sao Paulo area and is
housed in a new 12-story building on
Avenida Reboucas 62 overlooking the
residential section.

A portable TV microwave link and
| equipment for the station, owned and
operated by Radio Televisao Paulista,
’S.A., was supplied through Inter-
national Standard Electric Corporation,
New York, an associate of the Inter-
national Telephone and Telegraph
Corporation.

A COLOR TELECAST linking Los
Angeles, Chicago and New York over a
closed circuit, lasting for one hour,
enabled hundreds of doctors to watch a
delicate operation performed at the Los
Angeles County Hospital. This first
transcontinental color telecast was
sponsored by the Columbia Broadcast-
ing System laboratories division and
Smith, Kline and French, a Philadel-
phia pharmaceutical concern.

Doctors said the colors of nerves and
tissues were accurately transmitted. At
the American Medical Association con-
vention, Dr. John W. Cline, president,
said that the telecast was a “milestone”
in helping isolated practitioners.

TAPE RECORDING network for the
benefit of sick and disabled veterans in
VA hospitals has proved to be an excel-
lent morale-booster. Tape records of
special programs by nationally known
entertainers and celebrities visiting a
hospital are circulated among the 50 or
so member hospitals of the network.
Presentations written, acted and di-
rected by talented veteran-patients have
been recorded and circulated and enjoy
a wide popularity. Patients confined to
their beds listen to the programs over
receiving units placed right by the
pillows.

PILFERAGE of television parts and
equipment was held to be one of the
main causes of the dramatic failure of
Conlan Electric of Brooklyn. The firm
declared itself in bankruptey in Janu-
ary. It held more than 20,000 television
service contracts.

www americanradiohistorv com

Less dramatic but possibly more sig-
nificant was the statement made by the
company’s attorney, Nathan Korn, that
the financial difficulties resulted almost
entirely from the television installation
and service contract phase of the firm's
activities. Other activities of the 43-
vear-old firm have always made a profit,
but losses on TV contracts were too
great to be absorbed by the other
branches of the business, he said.

Of the 20,000 contracts, more than
17,000 are bonded, according to Mr.
Korn. It is expected that with the co-
operation of the bonding' companies, a
new organization may be formed to
service these and possibly the other
3,000 sets covered by unexpired
contracts.

"“TV ATTENDANCE" is greater in
actual time than schoolroom attendance,
according to a survey of sixth and
seventh grade school children conducted
by Xavier University, Cincinnati, Qhio,
in co-operation with the Crosley Broad-
casting Corporation. The studv of 998
children revealed that the average pupil
spends 30 hours a week watching TV as
compared with 25 hours spent in school.

There was no appreciable differcnee
in the school work of children with TV
sets at home compared with those not
having TV sets. The child whose tele-
viewing habits are controlled by parents
(not as common as originally believed)
did not manifest superior scholarship to
the uncontrolled child.

Since the report was concerncd only
with the present complexion of TV pro-
grams—urecreational—there was no im-
plication drawn concerning special TV
programs designed to aid learning.

The report showed that the children
in TV homes had a later bedtime. and
that children with lower 1Q’s weve avid
watchers of  mystery-crime and
wrestling programs.

AN ALUMINUM SHEATH is used in
a new type of coaxial cable which is
cheaper and, reportedly, more cfficient.
than that usually used for microwave
transmission. The applications to re-
mote pickup TV transmission lines are
held promising.

The aluminum pipe is made by a new
continuous extrusion process invented
by Heinz Horn of Cologne and further
developed in Germany. The cable al-
ready is used in 150 installations in
Europe and is being marketed in thix
country by the Phelps Dodge Copper
Products Corporation under agreement.
with the Cologne manufacturcrs,

IRE'S NATIONAL CONVENTION
and Radio Engineering Show will he
held in New York City, March 3rd
through 6th. Convention headquarters
will be at the Waldorf-Astoria Hotel.
The Show has been expanded to include
four floors of exhibits at the Grand
Central Palace. Over 350 exhibitors will
occupy booth space. RADIO-ELECTRONICS
will again have a display at Booth S-2
on the mezzanine floor.

Charles E. Wilson, Director of De-
fense Mobilization, will be the guest
speaker at the annual banquet.

RADIO-ELECTRONICS
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e AT HOME!

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

Your future deserves and needs every advan-
lage you can give it! That's why you owe it
to yoursetf to find out about one of the most
COMPLETE, practica! and effective ways now
available to prepare AT HOME for America’s
billion dollar opportunity field of TELE-
VISION-RADIO-ELECTRONICS. See how you
may get and keep the same type of basic
training equipment used in one of the na-

Here's the
REAL THING!

ABOVEMB;Idcn:i keep SET UP YOUR OWN

tion’s finest training laboratories . . . how 117 INCH

you may get real STARTING HELP toward o © el CEme

good job or your own business in Television- mer.cml TV receiver. HOME LABORATORY
Radio-Electronics. Mail the coupon today for  Optional afterconplet-

complete facts — including 89 woys to eorn ing regular training at

money in this thrilling, newer field. moderate added cost.

D.T.l., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
In addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipmen s of
Electronic parts. Perform over 300 fascinating experimezfs fc:‘r
practical experience. Build an
Get BOTH of these keep real commercial-type sest
information packed e€avipment shown ot right
publications FREE! MODERN LABORATORIES
i If you prefer, get all your prepara-
tion in our new Chicago Training
Laboratories—one of the finest of
its kind. Ample instructors, mod=rn
equipment. Write for details!

MILITARY SERVICE!

Ifyou’re subject to military
service, the information we
have for you should prove very
helpful. Mail coupon today.

-

:M’T NOW! MAL covron Tooay: TR R 1R

L] HUV\SWI
LCTRONICS

DE FOREST'S TRAINING, INC., Dept. RE-3-1 ) - — Multumeter

2533 N. Ashland Ave., Chicago 14, Il

Without obligation, | would like your Opportunity News

Bulletin showing "89 Ways to Earn Money in Television-

w | ma
Radio-Electronics”; also, the folder showing ho y :

I field. :
I prepare to get started in this thrilling fie = e~ E }

............... Age...-e-es e S :
-------- 3 T ; 533333 ;
' | absssll || | EEE

............................ :1——‘1::«: I
.............

CHICAGO 14, ILLINOIS

A De VRY INSTITUTION
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www americanradiohistorv com
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..V Firs MosT oF
THE POPULAR CHANGERS

Cable Address: ASTATIC, New York

S

INTERACTION between the two needles has
long reduced the performance quality of conventional
designs in turnover pickup cartridges. Another difficulty
has been that, if output and response characteristics are
made ideal on one side, for one record type, reproduction
on the other side is poor; so a compromise has to be made.
It took a revolutionary new design in turnover cartridges
to eliminate these problems . . . and that is exactly what
Astatic engineers have come up with. The new "Twin
CAC,” Astatic cartridge model CAC-D-], is the first turn-
over unit offering unlimited reproduction clarity, fidelity
and brilliance of tone. It is the equal of the finest single-
needle cartridge of them all, Astatic’s own famous CAC-J.

LIST PRICE *10.50 Code ASXDJ
FEATURES

1 Basic design principle combines two complete CAC assemblies, back
to back, on a common plate.

2 Output and response characteristics of each side established inde-
pendently of the other: 0.8 volt at 1 kc. on Audiotone 78-1 Test Record
and 0.7 vot on RCA 12-5-31-V Test Record. Frequency range, 30
to 11,000 cycles.

3 Needles are, of course, entirely independent of each other, free of
interaction. Needle pressure, 10 grams.

4 Unigue but simple switching device in turnover mechanism connects
only the cartridge or side being used to amplifier phonograph input.

B Furnished complete with turnover bracket and knob assembly, with
standard ’2” mounting holes. Wiring terminating in pin connectors.
graduated for two dimensions now standard on lead wire connectors.
Easily installed without soldering.

Equipped with Type Q (3-mil) and Type Q-33 (l-mil), sapphire
q
tipped needles.

EXPORT DEPARTMENT

401 Broadway, New York 13, N. Y.
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Astatic Crystal Devices manufactured
under Brush Development Co. patents

MISLEADING TV SET ADS are ex-
pected to be curbed by the plan set
forth by the Better Business Bureau of
New York City. The plan, also affect-
ing home appliances, implements the
enforcement of the advertising and sell-
ing standards adopted by the trade over
18 months ago. A five-man, industry
advisory panel consisting of three TV
and appliance advertisers, one non-
advertiser and one wholesale distrib-
utor will review advertising practices
with the bureau and conduct hearings
when an advertiser disputes a BBB
charge of violation of the standards.

An advertiser whose copy is consid-
ered in violation of the standards will
be notified by registered mail and re-
quested to give written assurance with-
in 72 hours that it will be discontinued.
It places responsibility on the adver-
tiser to substantiate with proof any
advertised claims deemed questionable.
Further action could mean publicity
and referral to law-enforcement au-
thorities.

FARSIGHTED ENTERPRISE has
been shown by the Capitol Appliance
Co. of Boise, Idaho, in advertising the
sale of 161 nationally known, quality
brands, traded-in TV sets. The prices
quoted ranged from $1 up for table
models, $3 up for consoles, and $10 up
for radio-phono-TV combinations!

Since Boise is far from the nearest
TV station, there may have been some
question in the minds of the residents
as to what they could do with the 161
used sets from Salt Lake City, Utah.
The ad settled this natural query by
stating that when TV does come to
Boise the advertiser will allow the full
purchase price of the traded-in set as
a trade-in allowance on a new TV set.

The ad resulted in “a lot of interest
and a few sales.”

A £50,000 AWARD, tax free, wax
made to Sir Robert Watson-Watt, presi-
dent of Britain’s Royal Meteorological
Association and the Institute of Navi-
gation, for his pioneer work in devel-
oping radar before and during World
War II. Nine of his research associates
are to receive an additional £37.900
government award. In a joint claim
last year, the ten stated that “without
radar the Battle of Britain would have
been lost and these islands invaded.”

This prize is the largest since 1948
when Sir Frank Whittle received
£100,000 for inventing the jet engine.

1952 ELECTIONS AND TV will be
closely linked, according to statements
by David Sarnoff, and Dr. Allen B. Du
Mont. General Sarnoff indicated that
TV has a great destiny in providing
“an open forum in which every home
has a front-row seat in the discussion
of national and international prob-
lems.” Dr. Du Mont believed that tele-
vision’s quality of honesty in separating
the wheat from the chaff had its effect
in recent elections. He indicated that
it is up to the candidates to use tele-
vision’s ‘“unerring ability to distinguish
the demagogue from the statesman.”
—end—
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WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME
IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience — Amateur, Army,
Navy, Radio repair, or experimenting.

| TELLS HOW— Employers make

JOB OFFERS like These
to Our Graduates Every Month

Letter, October I, 1951, from Chief Engineer, Broadcost Station, North Carolina
'Need men with radiotelephone Ist class license, no experience necessary. Will
learn more than at average station for we are equipped with Diesel Electric
power, transmitting and studio equipment."”

Telegram, October 2, 1951, from Chief Engineer, Broadcast Station, Wyoming.
"Please send latest list avc:lob'e first class operators. Have November [0th
opering for two combo men.

These are just a few examples of the job offers that come to our office periodi-
cally. Some licensed radiomen 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,

Nwme and Address License Lessans

Lee Wor . 2nd Phone 16
2210%, Wllshlre St., Bakersfield, Calif,

Clifford E. Vo Ist Phone 20
Box 1046, Dama Fla,

Frarcis X. Foerch Ist Phone 38
38 Beucler Pl., Bergenfield, N. J.

3 Sgt. Ben H. Davis. Ist Phone 28
317 North Roosevelt, Lebanon, Il

Afbert Schoell, 2nd Phone 23

{10 West tlth St., Escondido. Calif.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-39, 4900 Euclid Bidg., Cleveland 3, Ohio

MARCH, 1952
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TELLS HOW —

Our Amazingly Effective
JOB-FINDING SERVICE

Helps CIRE Students Get Better Jobs

Here are a few recent examples of Joh-Finding resuits:
GETS JOB WITH CAA

"I have had a half dozen or so offers since I mailed some fifty of the two hundred em

nlovment applieations yvour schoul forwarded me. | accedted a position with the Civil
Aerotauties  Administration as a Maimtenance Teehnician. Thank you very much for
the fine cooperation and lielp vour organization has fiven me in tinding a job in the

radio tield.”

Dale E. Youny. 122 Robbing $t., Owosso. Mich.

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS

Yaur *Chief Engineer’ Bulletin' is a grand way of obtaining employment for your
graduates who have i their 1st class license. Ninee my name has been on the
list T have received calls or letters from ftive tations in the southeru states. and am now
employed as Transmitter Kuginver at WM

flmer Powell. Box 271, Sparta., Tenn.

s [l E AT GETS CIVIL SERVICE JOB

COURSE WHICH I have ohtained a position at Wright-Patterson Air Torce
SUPPLIES FCC- Base. Dayton. Ohio, as JJunior Electronic Equinment Repair
IYPE EXAMINA- tman. The Ewmployvaent Application you prepared for e had
TIONS WITH ALL a lot 10 do with me landing this desirable position.
LESSONS AND Charles B Lootnis, 4316 Genesce Ave.. Dayton, Othio.
FINAL TESTS.

Your FCC Ticket s recognized in all radio
fields as proof of your technical ability.

Get All 3 FREE

MAIL COUPON NOW

CLEVELAND INSTITUTE OF RADIO ELECTRONICS .
Desk RE-39—4900 Euc!id Bldy., Cleveland 3, Ohio

a2

(Address to Desk No. to avoid delay) s

1 want to know how 1 can get my FCC ticket in ot minimum of time. 8

Send me vour FREE booklet. “'Hiw ta Puss FCC License Fxamina: 8

tions'' (does not cover exams far Amateur license), as well as a a

sample FCC-type exam and  the ama azing new bouklet, *‘Money- s

Making FCC License Information. s

[ Tell me how I can get your Free Television Course. =

'y y

INANE e oo T 57974 G0 O T 14 I DE FK 3 G u

] ]
a

@) ANOAUCSE o opar: & Gewsf @ saide s S DB HEHE BB IR w0 o1 O w el el ]

u A u

B G o ewmuBE 036 ERIE hol M - JeETITD Zone. ... .. - T S SR u

1 Paste on perny posteard ar send air mail | ]
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What kind of men are the 2500 scientists and engineers of
Bell Telephone Laboratories?

They are men of many types, yet they work well together, for
all have good minds as a foundation, years of study in the funda-
mentals of their science and in the methods of research and design.
Vital, too, is their teamwork — for without the co-operation of many
individuals the products of research and development could never
be perlected.

Above all else these men have “the spirit to adventure, the
I
wil to question, and the wisdom to accept and use.”

Such men can develop the world’s finest telephone systems —
and have done so.

Perhaps there is a place among them for vou. Write the Employ-
ment Director, Bell Telephone Laboratories, New York 14.

BELL TELEPHONE LABORATORIES

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

RADIO-ELECTRONICS
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the only complete catalog
for everything in Radio,
TV & Industrial Electronics

your 1952 [TY}
ALLIED 212-page

the world’s

Send for it today! largest stocks

Here's the one authoritative, complete, up-to-date Buy-
ing Guide to TV, Radio and Industrial Electronics.
Make your selections from the world’s largest stocks
of quality equipment at lowest, money-saving prices.
See the latest and most complete presentation of elec-
tronic apparatus: new TV, AM and FM receivers; High-
Fideiity Custom Sound components; latest P.A. Sys-
tems and accessories; recorders; fullest selections of
Amateur receivers and station gear; specialized indus-
trial electronic equipment; test instruments; builders’
kits; huge listings of parts, tubes, tools, books—the
world’s most complete siocks of quality equipment.
ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, liberal
time payment terms, assured satisfaction. Get the
latest, 1952 ALLIED Catalog. Keep it handy—and save
time and money. Send for your FREE copy today!

e Radio Parts Unlimited

o Test Instruments

o Television & Home Radios
o P.A. and Hi-Fi Equipment
o Amateur Station Gear

« Builders’ Supplies

o Equipment for Industry

quick, expert service

1-Fi “EADQUARTERS
he latest in vt

ALLIED 1S YOUR TV and H

1ED for t ]
CO\."'“ :\ogtL—-we have it fctr :ulchk-
l; ;'-ysery We speciolize, too, in ylegry.
F'ned‘elity sound «:ompoer\‘::‘r::rs funeu, .
ing 1 lifiers, speakers:
'hi‘\ngc:ng::rp:;nd accessories. For TV
phon

]
or Hi-Fi—think of ALLIED!

el g SEND TODAY FOR RADIO'S
s LEADING BUYING GUIDE

ALLIED RADIO CORP., Dept. 2-C-2
833 W. Jackson Blvd., Chicago 7, lllinois

[J Send FREE 212-page 1952 ALLIED Catalog No. 127.

ALLIED RADIO

the World’s Largest Radio Supply House Address

EVERYTHING IN ELECTRONICS

MARCH, 1952
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TOM'S TELEVISION
~ AND RADIO SERVICE “ p casH BOND
—_— 4 = OTECTION

vishes
0 codesed e
‘(::;T :.r: for 90 dav™

Heres why Tom
qgers my service
business/”

Today’s wary customers want to know how you de business as well as
how capable a technician you are. That's why thousands of Radio and
Television Service Dealers across the nation are discovering that, all
other things being equal, their status as RAYTHEON Bonded Electronic
Technicians tips the scales in their favor.

If you don’t know how this exclusive Raytheon Bonded Program builds
customer confidence and good will by cash-protecting your radio and
television service 90-day guarantee, af 10 <cost to you, you'd better get in
touch with your Raytheon Tube Distributor. He’ll be happy to tell you
whether you can qualify for this important sales aid.

RIGHT...FOR SOUND AND SIGHT

RAYTHEON MANUFACTURING COMPANY

RADIO-ELECTRONICS
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Merchandising and promotion
Allen B. Du Mont Laboratories, Cath-
ode-Ray Tube Division, Clifton, N. J,,
issued a new weatherproof three-color
decalcomania for use in store windows,

truck panels, ete. The decals are avail-
able to distributors, dealers, and service
technicians.

General Electric’s Tube Department
is conducting a mail survey of radio and
TV service technicians. Upon comple-
tion of the survey, G-E will tabulate the
information and supply it to service
technicians so that they may compare
their operations with those of others in
the servicing industry. The Tube De-
partment also announced that its recent
“Hit the Trail” sales promotion cam-
paign directed to distributor personnel
was one of the most successful in its
history.

Brach Mfg. Corp., Newark, N. J,,
launched a TV lecture program in co-
operation with its TV parts distributors
for the benefit of TV service technicians
throughout the country. The illustrated
lectures are given by Ira Kamen, Brach
director of TV sales, on the subjects:
“TV Antennas and Installations” and
“Making Profitable Master TV Antenna
Installations.” Brach also announced
the publication of a jobber-dealer book-
let, “How to Sell Brach Products,”
covering the company’s complete line.

Sprague Products Co., North Adams,
Mass., developed a new “Service Pack-
age’’ system which, it states, makes it
easy for service technicians to carry
complete stocks of the proper replace-
ment capacitors for the brand of TV
sets they most frequently service. Each
of 22 of the most popular makes of TV
sets are represented in the ‘“Service
Package” system.

Jensen Industries, Inc., Chicago, re-
leased a mailing piece describing the
sales aids it issues backing its line of
phonograph needles.

Radio Merchandise Sales, Inc., (RMS)
New York City, is continuing its series

fone

... From the flashing sunlight
of Mozart to the storm of
Shostakovich

PERMOFIUX
ROYAL EIGHT” WITH
THE FAMOUS
BLUE CONE \

ROYAL EIGHT”

AUDIOPHILES the country ovar acclcim the clean, brilliont, life-like
musical reproduction of the Permoflux Royal Eight”...the 8" Specker
comparable to any 12"! Combin2d with the new Permoflux Coiner
Boffle, Model CB-8-M, the Rovcl Eight” re-creates original programs
with ever superior sensitivity omnc fidelity —every instrument i1 full-
range tonal balonce. Here's B ¢ Spacker Performance in o smoll,
easy-to-install frame ot o sensible price. {$22.50 List, less Baffle).

See your Radio Ports Distribu-cr or write to Permoflux today for
full informotion obout the comrglete Royal Blue Line of 6” o 15"
Speakers and Boffle Combinctisas. Ask for Permoflux Catalog --202.

“Sound in Design!...Sound in Pricel"

PERMOFLUX CORPORATION 4912-p N. GRAND AVE,, CHICAGO 39, ILL.

236 S. \ERCUGO RD.. GLENDALE 5, CALIF,
Conadian licensee—Campbell Mfg. Comp.any, Taronfo, Canado

-
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Radio Business

V' tough and rugged..

but the SWEETEST mike you ever owned!”

6 |
(/

Yes, the Turner Model 99 Dynamic is the
greatest mike in the world for taking hard
knocks...yet retains the perfect response and
sensitivity that make the 99 an outstanding
microphone value.

Indoors or outdoors — for ham rig, broadcast
remotes, sound installations — the Turner 99  TURNER
is completely dependable. For mobile public podel 99
address systems, paging systems, communica-
tions or recording machines, the 99 delivers
crisp, clear results. Its smooth response is not
affected by heat, cold or humidity.

Bk

Response: 60 — 9000 c.p.s.
Level: 52 db below 1 volt/dyne/
sq. cm. at high impedance
Impedance: 50, 200, 500 ohms

or high impedance
List Price —wemmmean $36.00

Specify the Turner Model 99 Dynamic micro-
phone with confidence. Use it with pride,
Order from your Turner dealer or represent-
ative, or write direct for complete micro-
phone literature.

e TURNER
IN CANADA:

Canadian Marconi Co., Lid.
Toronto, Ont., & Branches
EXPORT:

Ad. Auriema, 89 Broad Street
New York 4, N. Y.

COMPANY

933 17th Street N.E.

Cedar Rapids, lowa

OF BASIC

Why Not You, Too?

ERVICING by SIGNAL SUBSTITUTIO

51 (HEW 1yp-TO-DATE, 12TH EDITION] f

on GiEe 8 VEARE w’aaﬁ@ 40‘:

100 poagas. Invaluoble
infarmation that will help
you re-deuble the value of
your basic test aguipment.

p BEST SELLER F

Modern, Dynamic
and Alignme
(] Universal

@ Employs Only BsF

h To Re-
Speed Approac
nt Problems., AM-FM-TV.

_ non-obsolescent
¢ Test Equipment

| The Simple,
7] geiver Adjustment

[ ] Nothing complex to learn
@ Mo extra equipment to pur

chase

Ask for “5.5.5.% ar your local
Rodic Parts Jobber or order direct from factory.

92.27 Herace Harding Blvd,, Elmhurst 4, K. Y.

PRECISION APPARATUS COMPARY, INC. -

www americanradiohistorv.com

of forums on ultra-high frequencies and
techniques and accessories for improved
fringe-area television. Discussions were
recently held in Dallas, Fort Worth,
Austin, San Antonio, and Amarillo,
Texas, under the sponsorship of local
service associations. The forums are
conducted by Martin Bettan, RMS sales
manager.

JFD Manufacturing Co., Inc., Brook-
lyn, N. Y., released a new brochure
describing its “Tuck-Away” line of
single-channel TV boosters.

Federal Telephone and Radio Corp.,
Selenium-Intelin Division, Clifton, N. J.,
has launched a sales promotion cam-
paign aimed at the replacement market

T PRYS 10 RIFRAGE WITH THE BRSE
~ssron

for its selenium rectifiers. The cam-
paign includes a gelenium rectifier dis-
penser offered to distributors and a
handbook and replacement guide con-
taining technical information for the
service technician.

M. A. Miller Mfg. Co., Chicago, de-
signed a plastic leatherette wallet phono
needle carrier which holds one dozen
individually-carded replacement needles.
The wallet and 12 needles sell for
$7.95.

Production and sales

The NBC Sales Planning and Re-
search Department reported that as of
January 1. 1952, there were 15,787,000
TV sets in the United States. New York
City was first with 2,800,000 followed
by Los Angeles and Chicago with 1,090,-
000 each, Philadelphia 1,001,000 and
Boston 848,000.

The RTMA reported that 4,062,375
TV picture tubes valued at $97,937,5683
were sold during the first 11 months of
1951. The Association also announced
that 4,415,422 TV sets had been sold to
dealers in the first 11 months of 1951.

New plants and expansions

Raytheon Manufacturing Co., Wal-
tham, Mass., leased a one-story build-
ing, now under construction. The new
building will provide Raytheon with
50,000 square feet of space on a
100,000-square-foot tract, it will be used
|for the company’s expanding Research
and Manufacturing Divisions and is ex-
| pected to be ready early in May.

RADIO-ELECTRONICS
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Radio Business

Ohmite Manufacturing Co., Chicago,
manufacturer of resistors announced
plans for a new and larger manufactur-
ing plant in Skokie, Illinois. The new
plant will provide for the company’s
expanded activities in defense work.

The RTMA moved its offices to larger
quarters in the Wyatt Building, 777
Fourteenth St., N. W. Washington,
D. C.

Electronic Instrument Co., Inc.,
Brooklyn, N. Y., manufacturer of Eico
test equipment and kits, moved to a
new 6-story factory building at 84
Withers St., Brooklyn, N. Y.

Kay-Townes Antenna Co., Rockmart,
Ga., has relocated its plants and offices
in larger quarters in Rome, Ga.

Hoffman Radio Corp. acquired a one-
story building immediately adjacent to
its No. 5 plant in Los Angeles.

Lowell Manufacturing Co., St. Louis
manufacturer of low-volume ceiling-
type loudspeakers, moved to a new and
larger plant at 330 Laclede Station
Road.

Synthane Corp., Oaks, Pa., opened an
Indianapolis-sales office under the direc-
tion of Duane W, Roland, formerly of
the New York sales staff. The new office
will provide service for industrial users
of Synthane plastics in southern In-
diana, southwest Ohio, and Kentucky.

Chatham Electronics Corp., Newark,
N. J., has contracted to purchase a 17-
acre tract in Livingston, N. J., as a
site for a one-story plant to be devoted
to the manufacture of electronic
products.

Multi-Tron  Laboratory, Chicago,
moved to larger quarters which will be
devoted to research and manufacture in
electronic and nuclear physics.

Business briefs

. . . Raytheon Mfg. Co. in conjunction
with the Massachusetts State Division
of Employment Security worked out a
recruitment’ plan for skilled technical
personnel. The. plan has been in opera-
tion for over six months and has been
hailed as highly successful by both the
company and state officials.

... Lion Mfg. Corp., Chicago, manufac-
turer of coin-operated amusement de-
vices, announced plans to manufacture
television sets. Paul H. Eckstein, pre-
viously with' Hallicrafters Co., has been
named general manager of Lion’s new
Television Division.

« . . Pacific;: Mercury Television, Van
Nuys, Cal;; Trutone Electronic En-
gineering Co., Hollywood, and Davis
Electronics, Los Angeles, were elected
as new members to .the Los Angeles
Council of the West Coast Electronic
Manufacturers Association.

. . . The RTMA Engineering Depart-
ment released a 14-point chart on elec-
tronic equipment reliability for the use
of equipment designers. The association
also scheduled its annual fall radio
meetings for 1952 and 1953. The 1952
meeting will be held in Syracuse, N. Y.,
and the 19563 meeting in Toronto,
Canada.

. . . The 1952 Electronic Parts Show,
Educational Committee, mailed out a

MARCH, 1952

ARE SERVICEMEN GYPS?

Every so often, some national maga-
zine sounds off about radio-television
servicemen.

“Servicemen are a bunch of gyps,” is
the general theme. “They’ll clip you if
you don’t watch out.”

They might just as well write the same
thing of doctors, lawyers, storekeepers,
auto mechanics—or anyone else. There
are gyps in every line. Actually, the per-
centage in radio is far lower than in most.

The average serviceman—and 1 have
met thousands during 30 years in radio
parts manufacture—is a hard-working,
straight-shootingindividual. Rather than
gyp customers, he is far more likely to
spend more time on a job than he knows
he will be paid for—simply as a matter
of personal pride in doing things right.

The other evening, a friend’s TV set
went bad. A serviceman called for it in
his truck and returned it in good work-
ing condition within 48 hours. His bill
came to $10 for service plus $2.68 for
replacement parts.

My friend argued that this was too
much—yet he would never dream of
complaining to the medical specialist
who charged him $10 for a 15-minute
office visit; the lawyer whose bill for
writing a simple will was $75; or the
garage man who, as my friend laughingly
admits, charges $5 for “just raising the
hood” of his car.

In a large Eastern city having over
800,000 TV receivers, the Better Business
Bureau received complaints about serv-
ice on only 1/10 of 1% of the sets
in a year. Investigation showed that
most of these came from folks who

expected first-class reception in doubtful
fringe areas; who tried to operate their
sets without suitable antennas, or who
had bought sets “wholesale’ or at ridic-
ulously low prices from cut-rate dealers
who could offer little or no service.

Actually, it takes almost as long to
become a good serviceman as it does to
train for any other profession. Beyond
this, it calls for regular study to keep up
with the constant stream of new devel-
opments. Also, it requires a surprisingly
big investment in test instruments, man-
vals and other shop equipment. The
modern radio or TV receiver is by far
the most intricate piece of equipment
the average person ever owns or uses.

Servicemen are not fly-by-night busi-
nessmen. Ninety-nine out of 100 radio-
television servicemen run their businesses
properly. The other one per cent—the
gyps—can usually be spotted a mile
away. Nine times out of ten, they are the
shops that feature “bargain” prices and
ridiculously liberal service contracts.And
their victims are generally set owners
who expect to beat the game by “getting
something for nothing.”

Good television sets or good TV serv-
ice are not things to be bought on a
‘“‘bargain counter” basis. Set owners who
recognize this aren’t likely to get gypped.

Instead, they’ll find that they get more
real value for their television entertain-
ment dollars than for almost any other

dollars they spend!

PRESIDENT
SPRAGUE PRODUCTS COMPANY
(Distributors’ Division of the Sprague Electric Company)
North Adams, Mass.

Y,

WORLD’S LARGEST CAPACITOR MANUFACTURER
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MERIT

TV full-line* Compeonents For

Improvement, Replacement, Conversion

DEERIT
7V
KIT

REPLACTMENT

CONYERBION
e

SELL IMPROVED RECEPYION

MERIT "TV" Kit #1000 for edge to edge
focus—contains MDF-70 Cosine Yoke,
HVO-7 Universal Flyback and MWC-1
Width Linearity Control. Keep a Kit handy
— you'll get plus business and a reputa-
tion for "know-how."’

MDEF-70 . .. original of the
™=  "cosine" series —low horz,
high vert inductance. Used
by such famous sets as
Radio Craftsman. Cosine Yokes will im-
prove 10,000,000 seis now i use!

R

MERIT...HQ for TV Service Aids

MERIT’s 1952 Catalog #5211 now avail-
able . . . introducing MERIT IF-RF Coils,
includes Coil & Transformer data, fistings.
Other MERIT service aids: TV Repl Guide
#404, Sept. '51 issue —covers 3000 mod-
els, chassis of 82 mitrs; Cross Ref Data
on IF-RF Coils, Form #14. Write: Merit
Coil and Tronsformer Corporation, 4425
North Clark Street, Chicago 40.

These three MERIT extras help you:

® Exclusive: Tape-
maorked with specs
and hook-up data

N

¢ Full technical data packed with
cevery‘item

;,,»L'iéfed in Howard Sams Photo«
7 faets

E_

*Merit is meeting the TV
impro repl.

and canversion demand
with_a line os complete as
owur advance informotion
worrants!

nf

{ - HURLES BROWNE ADVERTISING

| questionaire to distributors in an effort

to determine what problems they want
discussed at the seminars and educa-
tional meetings to be held in conjunc-
tion with the Show in Chicago, May
20 and 21. The plan was announced by‘

| Jack A. Berman, chairman of the Show

Educational Committee.
. .. The Institute of Inventive Research.
San Antonio, Texas, has acquired ex-
clusive patent development rights for |
the Western Hemisphere on the lono-
phone—the inertialess loudspeaker—de- '
veloped by the French inventor
Siegfried Klein. The lonophone was
described in the November and Decem-
ber issues of RADIO-ELECTRONICS. A
public demonstration is planned.
.. . Park Metalware Co.. Inc., Orchard
Park, N. Y., maker of hand tools for the
mechanical, electrical, and electronic
fields, changed its name to Xcelite, Inc. |
. Raytheon Manufacturing Co. an-
nounced that Interstate Supply Co., St.
Louis distributor of Raytheon tubes,
held a series of meetings announcing
the sponsorship of the Raytheon Bonded
Electronic Technician Program. The
firm also has announced the publi-
cation of “Raytheon News.” a monthly
newspaper distributed among employ-
ees. It is a revival of an earlier publi-
cation bearing the same name, which
was discontinued in 1445,
... Snyder Manufacturing Co.. Philadel-
phia, announced that it would continue
its highly successful consumer adver-
tising campaign. New media are bcing
spot tested. The company used national
advertising in consumer newspapers for
the first time last fall to introduce its
“Directronic” antenna system to TV
owners. New advertising will be in the
form of news articles-advising the lay-
man of the function of the antenna in
TV reception. The articles will be writ-
ten by Edward M. Noll, consulting en-
gineer at Snyder and a faculty member
of Temple University.
... The G-E Tube Department an-
nounced plans for a campaign designed
to promote more cfficient use of three
types of industrial tubes. The first
stage of the campaign includes an cight
point program aimed at lengthening
the life of thyratrons, the most widely
used industrial tubes.
.. . Sylvania Electric P’roducts Inc.
announced a new Glass Allowance Pro-
oram by which radio-TV service tech-
nicians will be given a trade-in allow-
ance of from $2.25 to $5.25 on used
television picture tubes. Under the
terms of the plan, one new Sylvania
picture tube of any type must be pur-
chased to earn the credit for each used
tube returned. It operates through Syl-
vania’s 450 radio -and TV tube dis-
tributors.
. . . The

[

National Electronic Distrib-

utors Association prepared a four-page |

brochure outlining the structure and
functions of electronic parts
utors’ organizations. The booklet was
prepared as an answer to the many
queries of people outside the industry,
particularly in government circles, as
to just what constitutes an electronic
parts distributor.
—end—
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to prepare for a good job or a business
of your own in TV SERVICING

There are today more good jobs open
in TV Servicing than there are trained and
experienced men to fill them. Yes, thousands
of opportunities exist now for good-pay jobs
offering employment security for years and
years to come. Thousands of TV Servicing
jobs are going begging. Do you want one
of them?

Experts agree, that because of the critical
shortage of trained and experienced TV Serv-
icemen, and the tremendous future growth
of the industry, no vocational field today
offers more opportunities than TV Servicing.

The Big New Industry
with a Great Future

Television is just in the beginning stages of
its big industrial boom. Look at these amaz-
ing facts:

® Lifting the freeze on new TV stations will
open many new TV areas and will improve
the coverage of existing areas. The result will
be an enormous demand for TV receivers.

® Within a few years over 1000 TV stations will
be telecasting compared with 108 TV stations
now on the air,

® Nearly one-half of all families living within
the present TV areas do not yet own TV
receivers.,

® The new trans-continental video network
plus better and more interesting programs
plus larger viewing screens and color TV will
increase the installation of new receivers, will
induce present owners of 12-inch and smaller
size viewing screens to buy newer mode!
receivers,

® The power increases of many existing stations
and improved reception range of current re-
ceivers will result in receivers being installed
and serviced in the fringe areas of present
stations.

® Under the FCC proposal, over 70 per cent
of all communities will be served by UHF
channels exclusively. This means TV service-
men must know UHF receivers before the
new UHF stations in their area are opened.

RCA Institutes conducts a resident school in New
York City offering day and evening courses in Radio
and TV Servicing, Radio Code and Radio Operating,
Radio Broadcasting, Advanced Technology. Write

for free catalog on resident courses.

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET NEW YORK 14 N.Y.

MARCH, 1952

RCA INSTITUTES, INC., Home Study Department RE-352 '~
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me copy ot booklet =

® No one et knows how great the industrial
TV market will be.

RCA Institutes Home Study Course prepares
you tor o Career in TV Servidng

The addition of the RCA Institutes TV
Service Training to your present radio-
electronics experience will qualify you to
step out and grasp the golden oppcrtunities
that now exist in television—America’s fast-
est growing industry.

Learn at home—in your spare tine—while
you study the practical how-ro-da-it tech-
niques with how-it-works informatien. Easy-
to-read and easy-to-understand lesscns under
the supervision of RCA engineers and ex-
perienced instructors quickly train you to
qualify for the many good jobs now waiting
for trained TV servicemen. Don’t pass up
this lifetime opportunity for tinancial security
and a bright future in TV. Learn TV Servic-
ing from RCA —pioneersand leaders in radio,
television and electronic developments.

v Send for FREE BOOKLET

Mail the coupon—today. Get complete information on the
RCA INSTITUTES Home Study Course in Television Servicing.
Booklet gives you a general outline of the course by units.
See how this practical home study course troins you quickly,
easily. Mail coupon in envelope or paste on postal card,

MAIL COUPON NOW!

“RCA INSTITUTES Home Study Course in TELEVISION
Name
(please prirt)
Address -
City __Zone. State .
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MICROWAVE EVOLUTION

. . . New means for quick, efficient, low-price communication. . . .

NDUSTRY and commerce today more and more require
ultrafast communication. This is particularly true of
our big industries and corporations which must have
instantaneous service between branches, their factories,

and elsewhere, when seconds saved are often of the utmost
importance. The telephone, the telegraph are no longer
quick enough and in some ways are too costly. Even radio
comntunication through independent communication com-
panies has become far too slow.

Hence, many of our larger corporations have installed
their own communication systems, taking advantage of
the flexibility and comparative low cost of modern micro-
waves. These microwave (u.h.f.) private networks operate
on frequencies from about 950 to 5000 me.

Nearly 150 of our large corporations, many of which are
oil companies, use the u.h.f. networks not only for communi-
cations but also to telemeter, run teletypes, open and
close distant switches, operate direct phone networks and
many other similar services. The corporations have their
own private operators and their systems therefore are
self-contained in all respects. Many of them maintain
twenty-four-hour microwave service, every day of the week.

Microwaves are highly attractive because their use is
tfar more economical than using telegraph or telephone
lines, as was the case in older private communication sys-
tems. The cost per mile is less than half with microwaves
and the maintenance cost is very low. During sleet storms
and hurricanes wire-line damages run high, whereas with
microwaves the communication towers are anywhere from
twenty-five to fifty miles apart, cutting maintenance costs
sharply.

It is interesting to note that even old-time corporations
such as Western Union, which at one time relied mainly on
pole wire lines and for years operated in the red, finally
began making a profit when they switched to microwaves.
Western Union is now busily engaged in extending its
microwave system throughout the country, at a huge
saving in maintenance and operating costs.

To date, the American Telephone and Telegraph Com-
pany is the largest user of the microwaves, having pio-
neered in it over many years. The recent successful com-
pletion of their coast to coast network uses microwaves
not only—as is often erroneously thought—for television,
but more for multiplex phone communication from coast
to coast besides other services of the corporation. Micro-
waves are so flexible that a single channel can carry up to
2500 simultaneous messages, against 1800 on the older
(and more costly) coaxial cable.

But microwave channels are not used solely by our large
corporations. One of the important new users is the re-
cently opened New Jersey Turnpike, operated by the State
of New Jersey. This new toll superhighway operates its
own statewide network on 960 me. The system now has
seven microwave towers, each about one hundred and fifty
feet high. These have been erected near Newark, New
Brunswick, Trenton. Bordentown, Moorestown, and
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Swedesboro. Two towers have been erected near Newark.

The system consists of a voice channel which monitors
the entire system. There is also a dial phone for adminis-
trative calls as well as two voice channels used for com-
munication with state police cars and maintenance trucks.
In addition to this, there is also a teletype one-party line.
An innovation is that it is pessible to cover the entire
length of the new turnpike with two-way mobile coverage
for instant communication. This is effected by having a
number of v.h.f. base stations at five of the system’s seven
microwave towers for communicating with the vehicles.
The system is so well integrated that the dial phones and
teletypes can link the police for the entire length of the
turnpike with one another as well as with the state police
headquarters in Trenton. The same is the case with state
troopers, maintenance trucks and all toll gates along the
road. Over $100,000 has so far heen expended on this new
microwave communication network.

Another highway system now making use of microwave
communication is the Pennsylvania Turnpike Commission,
whose system is similar to that of the New Jersey Turnpike.

Another user, at present experimenting with microwaves
in the Northwest, is the Bonneville Power Administration.
The versatile waves will be used by Bonneville to monitor
its power lines, compute the location of line breaks, and
automatically record the time of the failure.

The Atomic Energy Commission is another newcomer
which requires microwaves chiefly for remote control pur-
poses. Due to the fact that atomie workers cannot be ex-
posed to dangerous radiations, many atomic plants must
be operated from a distance. This is a most complex under-
taking, because many of the operations must be checked
and doublechecked without any human being on the spot
to supervise plant operation and other facilities. Through
a variety of interlocking devices, microwaves furnish the
key for safe operation. In fact they can do anything that
humans do—and often do tasks impossible for humans.
This particular branch of microwaves is due for great
future expansion.

But to date, numerically the oil companies are in the -
advance guard as users of microwaves. In the telemetering
and supervision of their long pipelines, opening and closing
distant valves, controlling pressures in pipes, starting and
stopping pumps, getting reports on distant oil flow, the
oil companies have found a most versatile tool in micro-
waves. Such companies as the Peoples Gas Light and Coke
Company obtains automatic reports on distant gas pres-
sure, gas flow, metering, etc., by microwave. The Trans-
continental Gas Pipe Line Corporation is now considering
installation of a mierowave system for its new 1,800-mile
pipeline from Texas to New York. Most of the large pipe-
lines are certain to follow suit in the near future.

All in all, microwaves for industry and commerce are
bound to expand enormously in the foreseeable future,
with expenditures for installation alone running into tens
of millions of dollars.
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| Television

ELEVISION and the motion pic-

ture theater are getting married.

Theater owners do not wish their

two and a half billion dollar invest-
ment jeopardized by video, so they are
taking the gal right into their family.
Equipment manufacturers have found
amazingly ingenious ways of encourag-
ing the match.

Theaters equipped for TV do more
than just pick standard telecasts out of
the air. They all do that; but some of
them also maintain camera crews and
buy exclusive rights to special events,
thus giving their paying customers pro-
grams that cannot.be seen at home. By
pooling their resources, theaters in dif-
ferent cities now are linked by coaxial
or microwave nets to handle sports
events or other special features on an
exclusive basis.

Programs obtained from either of
these sources are placed before theater-
goers through any of five general types
of equipment.

Three of the five general types of TV
installations now in theater use provide
enlarged, projected images up to 24 feet
wide. A fourth, similar to one of the
three just referred to, supplies projected
images not more than 8 or 9 feet wide.
It is used principally in the “television
lounges” that showmen are now instal-
ling as a sort of theater within a
theater. The fifth type of theater system
is merely a home receiver, set up in a
lobby, foyer or television lounge.

Only this last type, it should be noted,
is likely to offer the average television
dealer or service technician much op-
portunity in a business way. The first
four systems, which are priced up to
$25,000 each, have been put on the mar-
ket through established theater-supply
dealers, not through television dealers.
Their maintenance and repair has been
arranged for, by their manufacturers,
through organizations that now service
theater projection and sound equipment.
Sale and maintenance of a home-type
unit for lobby use is a wide-open field
that anyone may enter.

Theaters use TV for a number of dif-
ferent purposes, all considered impor-
tant. A lobby set diverts patrons who
cannot find seats immediately. A TV
lounge encourages attendance by those
who prefer to see their movies from the
beginning and might not come in to
wait if there were no other entertain-
ment to keep them amused until the
next show starts. Reproduction of reg-

TV marries

~ the MOVIES

By AARON NADELL

ular telecasts by either of these means
attracts those who would not come to
the theater if that meant missing some
favored video program. The lounge en-
ables family groups to separate while
attending the same theater: thus, Papa
can watch the boxing matches while
Mama sobs through the drama; or both
parents can watch TV while the kiddies
sit through a Western.

Further, TV is used to attract pa-
trons by showing special events not
available in the home or tavern, as
mentioned above. Showmen located in
or beyond fringe areas have put up re-
ceiving antennas that mere home-owners
can’t afford.

Photo A shows essentially home-type
equipment giving direct-view presenta-
tion on a standard picture tube. The
minor problem of keeping patrons from
fiddling with the controls is met by
mounting the tube in a wall so only
its face is visible, the controls being
elsewhere in a locked room and adjusted
with the help of a monitor tube.

Photo B shows a lounge-type installa-
tion delivering an optically projected
image that can be as much as 8 or 9
feet wide. The optical arrangements
are similar to those invented for astro-
nomical work. They are called Schmidt
opties, after their inventor. A small pic-
ture tube—usually 3 or 5 inches across
—faces a spherically curved mirror. The
stem of the tube protrudes through a
hole centrally located in a thin correct-
ing lens, also called corrector plate. The
mirror projects the image to the 9-foot
screen through this lens, which counter-
acts and neutralizes the spherical aber-

MAGAZINE
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ration. The “optical barrel” that houses
the tube and optical system is atop the
cabinet at the front of the center aisle
(Photo B). The rest of the TV receiver
is in the cabinet.

A larger C-R tube and optical system
projects theater images up to 24 feet
wide. The picture tube is 7 inches
in face diameter and operates at an
anode potential of 80 kv. The spherical
mirror is 30 inches in diameter. Picture
brilliance in general approaches but
does not equal the standard set some
years ago by the Society of Motion
Picture Engineers.

Film storage system

The fourth and fifth kinds of theater
TV in current use are variations of the
so-called film storage or film intermedi-
ate method of enlargement and projec-
tion.

In this system the image on the pic-
ture tube is reversed to present a nega-
tive—black where white should be, and
vice versa—and photographed by a mo-
tion picture camera. The film runs con-
tinuously from the camera through
automatic high-speed development and
thence directly into a motion picture
projector. It is thus shown like any
other film, and can be given the thea-
ter’s standard image width and bright-
ness. Because the developing solutions
operate at elevated temperature, the
time lag between photographing the im-
age and projecting it before the audi-
ence may be as little as 40 seconds. The
fourth standard is 35-mm film and stand-
ard theater projection equipment; the
fifth is a similar system using 16-mm
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Fig. 1—The film’s course from kinescope through developer and to the projector.
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film and a 16-mm projector. Photo C
shows some control equipment and a
part of the film-processing equipment.

It is in these systems that the 30-
frames-per-second of television must be
converted to the 24-frames-per-second
for standard movie projectors. Several
effective but intricate methods for do-
ing this have been worked out. Some
are mechanical. The one associated with
Fig. 1 is completely electronic.

This arrangement includes what
15, in effect, an electronic counter.
The C-R tube remains dark until the
camera film has been pulled down one
frame and is motionless behind the lens.
Then a circuit associated with the cam-
era mechanism turns on the tube, The
clectronic counter goes into action im-
mediately, and after the 525th horizon-
tal scanning pulse has been counted,
darkens the tube again. It remains dark
until the camera once more turns it on,
after the next frame of film has been
pulled down. This ecycle is repeated 24
times a second. Each time, %4 TV frame
is lost out of every 1% TV frames,
Thus 24 images per second are photo-
graphed, regardless of the faet that 30
are supplied to the tube. Sound is re-
corded simultancously.

Film produced in this way remains a
permancent record that can be shown
again in the same theater or “bicycled”
to affiliated theaters for subsequent
<howings. This was done during a re-
cent Presidential broadcast. The tele-
cast was piped over coax to the New
York Paramount and projected there
with a time lag of aboul GO seconds,
then rushed across the viver to the
Brooklyn Paramount.

Other theaters, in New York and else-
where about the country, took the tele-
cast from the air,

Smaller theaters, using home-type or
lounge equipment, show nothing bhut
commercial telecasts, Larger theaters
may have their own TV camera crews,
or several noncompetitive theaters may
share the cost of one crew. Kqualized
coaxial lines or the theater’s own micro-
wave links may be used to get the
program to its destination. These proc-
esses were begun in 1948, were ex-
panded in 1949, and still further ex-
panded in 1950. Plans announced before
the imposition of government restric-
Lions called for ballooning expansion in
1951-52. Whether that will now be pos-
sible remains doubtful at this moment.

But there is no doubt at all that tele-
vision and the motion picture theater
are definitely getting married. What-
ever may happen with respect to the
larger equipments during this emer-
geney, the smaller ones seem destined
to become as common a theater facility
as the popeorn machine. Their advan-
tages are many and evident; their price
is low, and operation costs almost noth-
ing. As a final endorsement on the mar-
riage license, it may be noted, the So-
ciety of Motion Picture Engineers has
changed its name to Society of Motion
Picture and Television Engineers, and
now admits to membership persons
whose backgrounds lie in either field.

—end—
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Photo A.—Moviegoers don’t mind waitine to- <cats in the homelike " lounge.

P’hoto B.—Projection unit provides a larze TV pictnre for waiting audicnce.
J

Photo C.—Control and film-processing equipment in large theatre installation.
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HIS article on conversion deals

with the electromagnetically de-

flected receivers. Electrostatic 7-

inch receivers require major design
changes and conversion is not recom-
mended. Slave units are much more
satisfactory for such receivers (see
page 22 of Rapio-ELEcTRONICS for
August, 1951).

Complete kits, containing all match-
ing components as well as an accom-
panying  instruction sheet, make
conversiong easier. These are available
and occasionally advertised in the pages
of RADIO-ELECTRONICS.

Three primary factors must be con-
sidered in any conversion: The cavinet
size, the: tube type, and the necessary
circuit changes. If the cabinet is not to
be changed; the tube will be limited to
the next larger size unless the cabinet
is very roomy. Mechanical problems in-
clude changing the picture-face cabinet
aperture and mask, mounting the pic-
ture tube on new brackets to raise it to
the required height, and extending leads
to the socket and neck assemblies. Such
factors depend on the size of picture
tube required and whether or not a new
cabinet is to be utilized, therefore only
the electrical aspects of conversion will
be discussed here.

Changing a 10-inch to a 12-inch tube
usually requires no major electrical
modifications. Tubes often can be re-
placed without yoke change if the larger
tubes do not have deflection angles in
excess of 65 degrees. When rectangular
tubes or large round picture tubes are
to replace 10- and 12-inch ones, major
changes must be made in the horizontal
flyback section of the receiver. A new
yoke, a matching transformer, and
often a new width coil and focus coil
are needed. Besides this, second-anode

WARNING!

Television

voltages must be higher, and changes in
the vertical-sweep section may be nec-
essary to secure the required additional
height for the larger tube.

Horizontal-sweep section

In most modern receivers the hori-
zontal-sweep system uses a flyback
transformer for horizontal output and
high voltage. If the radio-frequency
type high-voltage system is used it
would be advisable to rewire the high-
voltage compartment for the flyback
deflection system.

There are a number of different com-
ponents as well as circuit variations for
conversion to the large-screen picture
tubes. In many cases the set’s original
circuit can be used, with some modifica-
tions for the higher voltages and
greater sweep.

The yoke must match the flyback
transformer. For this reason it is pref-
erable to secure a transformer and yoke
recommended by the manufacturer for
use together. Thus, for conversion to
the 14- or 16-inch tubes with a deflec-
tion angle of 70 degrees, the Merit
HVO-6 flyback transformer can be used
with the Merit MDF-70 yoke. In addi-
tion, a Merit MWC-1 width coil can be
used and a Merit MF2 focus coil. A gen-
eral Electric RTO-085 kickback trans-
former can be used in conjunction with
the G-E RLD-024 yoke. An RLD-017 or
019 width coil can be used. If the origi-
nal focus coil is inadequate, an RLF-
038 focus coil can be used.

The same holds true for the 19- or
20-inch tubes which have a deflection
angle of 66 to 70 degrees. An RCA
225T1 transformer can be used with a
209D1 or 211D1 yoke. An RCA 202D2
focus coil can be used in conjunction
with this combination. A Ram X053

transformer can be used with Y70F10
yoke. This combination will furnish ap-
proximately 17,000 volts as compared
with the 16,000 for the previously men-
tioned transformer. A Ram 201R11
width coil will work with these. A Quam
QFC focalizer can be used instead of the
focus coil, or the RCA £02D2 can be
utilized. Merit also has a combination
for the 20-inch tubes which uses a co-
sine wide-focus yoke such as the MDF'-
70. An HVO-7 flyback transformer can
be used in connection with a Merit
MWC-1 width coil.

For the 24-inch tubes a Merit HVO-8
transformer can be used with an MDF-
30 cosine yoke. Ram also has a trans-
former for direct-drive circuits in the
X035. The matching yoke is the Y70F10
and the width coil is the 201R4.

A typical circuit for a 14- or 16-inch
conversion is shown in Fig. 1. This uses
a minimum of new components and does
not require any more filament or B-
power than most of the 10- or 12-inch
receivers already have. The 6BQ6-GT
tube is recommended because it is some-
what more efficient than the 6BG6-G. The
6CD6-G can be used as a direct replace-
ment for the 6BG6-G, though greater
filament current is required. Care
should be taken that the 6CD6-G does
not exceed the rating of the power
transformer. Otherwise an additional
filament transformer must be installed.
When using the 6BQ6-GT the socket
will have to be rewired as shown in
Fig. 1. If the 6BG6-G is to be retained,
increase the screen voltage by using a
lower value of screen-dropping resistor.
The maximum screen rating of the
6BG6-G is 350 volts; the 6CD6-G 175;
and the 6BQ6-GT 200. All these can be
exceeded by approximately 25 volts
without damaging the tube.

We have received requests for conversion information from persons who state they have had little radio train-
ing. Conversion is no job for the unskilled man! Unless you are an experienced technician, familiar with the pre-
cautions necessary in handling picture tubes, and with some knowledge of television circuits, keep away from it!
You face danger of injury or death from high voltage or possible tube implosion, and the set or tube may be
damaged by wrong adjustments of ion traps or wrong connections. Let a qualified service technician do the job.
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Television

Fig. 1—Diagram of horizontal output for 14- or 16-inch jobs. Fig. 2—A circuit useful for 19- or 20-inch conversions.

The circuit of Fig. 1 us»s a Ram
X030 high-efficiency output transformer
which usually mounts in the same holes
and space as most of the older trans-
formers such as the RCA 211Tt1, 21173,
etc. The same width and linearity coils
can be used as in the original circuit.
Thus, the width coil is an RCA 201R1
and the linearity coil an RCA 201R3.
This ecircuit incorporates a horizontal
centering control similar to the type
used in the RCA 630 receivers as well
as many others. If mechanical center-
ing is used, a 20-ohm, 2-watt resistor
may be connected between the deflection
voke lead and the B-plus terminal of
Tig. 1.

The demper tube shown in Fig. 1 is
a 5V4-G. It requires 5 volts for the
hcater connections. A 6W4-GT, which
requires 6.5 volts, can be used as shown
in Fig. 2. It is a more rugged tube and
preferable.

A 1X2 miniature rectificr can be used
instead of the 1B3-GT shown. The
wiring is identical except that the anode
connector clip must be changed to fit the
1X2. The deflection yoke should be a
70-degree type. For rectangular tubes
or other short-necked picture tubes the
length of the yoke is very important. If
the yoke is too long the focus coil and
ion-trap magnet will not fit properly
and a dim or partly cut-off picture will

result. The total length of the coils

should not exceed 23 inches. Otherwise
neck shadows and other faults will
result.

A suitable circuit for the 20-inch
tubes is shown in Fig. 2. It uses a Merit
HVO-7 output transformer with a
matching MFD-70 deflection yoke. An
MWC-1 width coil is used with this
combination. Fig. 2 is for receivers in
which the chassis is the ground, as
compared with the RCA 630 types
which use a2 B-minus as in Fig. 1. The
first voltage-boost capacitor below the
demper tube can be changed from .05
to 0.1 or to some intermediate values to
minimize linearity defects and reduce
transient oscillations caused by im-
proper damping. The latter will some-
times produce white vertical bars to the
left of the screen. The 47-ohm resistor
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in series with the grid circuit of both
systems illustrated is to reduce Bark-
hausen oscillations which will produce
dark vertical bars to the left of the
screen. In Fig. 2 a connection for feed-
ing a pulse to the horizontal oscillator
is shown. This connection is required in
some sync-lock circuits.

If the new tube dces not have an
outer conductive coating, an additional
filter capacitor may have to be placed
beyond the I-megohm series resistor in
the high-voltage line. This should be a
5C0-puf, 20,000-volt filter,

Vertical-sweep section

Many older receivers have a vertical-
sweep system with sufficient reserve
power to give the necessary increase in
height for the large tubes. Unless the
sweep amplitude on the old tube was
barely sufficient for full height, no
changes should be made until the hori-
zontal system has been completed. If
increased vertical sweep is necessary
the voltage to the plate of the vertical-
output tube can be increased, or the
vertical-output tube can be changed to
one giving a greater output. If, for in-
stance, a 6SN7-GT tube is used as a
combination oscillator and vertical out-
put, a 6BL7-GT can be substituted with-
out circuit change. A 12BH7 is a direct
substitute for the 12AU7 and will give
increased height. When a 6K6 tube is
used, substituting a 6V6 will usually
help.

These substitutions will function
only in sets with filaments wired in
parallel. If a pentode is used but con-
nected as a triode, rewire the tube
socket and connect the screen grid to a
well-filtered B-plus point in the low-
voltage power supply. Check with the
tube manual for proper screen voltage.

If tube substitution is not possible or
does not increase height enough, con-
nect the B-plus side of the height
control to the boost voltage as shown
in the dotted line sections of Fig. 1 or
Fig. 2. The 100,000-ohm resistor and
0.25uf capacitor are a decoupling net-
work. If the height is still insufficient,
connect the B-plus side of the vertical-
output transformer to the boost voltage
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instead of the height control. For this
change use a 5,000-ohm, 2-watt resistor
and an 8-uf, 600-volt filter capacitor in
place of the 0.25 shunt. However, this
will tend to reduce the high voltage and
width slightly. Experiment with differ-
ent values of resistors and capacitors
for maximum efficicney in both the
vertical and horizontal circuits.

Focus coil and ion trap

All the larger tubes beyond the 14-
inch size regquire a greater magnetic
field in the focus coil. The easiest
change is to substitute a new focus coil
in place of the old one. For Fig. 1 the
RMA 109 (Tech-Master 2D2, Stancor
FC-11. Quam QF2, RCA 202D2, ete.)
can be used. It is larger than the old
types and has a round steel case. Its
resistance is approximately 470 ohms.
If focus cannot be obtained with the
new coil, reverse the connections and
note the results.

Focus-coil current can be increased
when needed by changing the associated
resistor values around the focus control.
A shunt resistor can be removed or any
resistor which is in series with the focus
coil can be shunted. Make sure such
resistors are in the focus-coil circuit
only and do not affect other circuits.
For instance, in the Admiral 30A1 chas-
sis, a decreased resistance in the focus
network will also increase the voltage
to grid 2 of the picture tube because
the focus network is a resistor in series
with the B-plus supply. (This increased
voltage to grid 2 of the picture tube is
all right in this case because most of
the large tubes require about 50 volts
more on grid 2 than do the smaller
types.)

Receivers which use a combination of
electromagnetic and permanent-magnet
focus coils may require a new coil or
else a full PM focus ring. If high volt-
age is raised above 15,000, some PM
focus devices don’t have enough field
strength to focus the picture.

Three types of electrostatic tubes are
being manufactured: The one requiring
high voltage on the focus electrode; the
type which uses low voltage from the
B supply; and the self-focus type re-
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quiring no focus electrode voltage. The
high-voltage type appears to be going
out, and is not recommended.

For low-voltage types like the 1THP4
and 20HP4, voltage for the focusing
electrode can be obtained from the low-
voltage power supply, using a potenti-
ometer for the control. Voltage values
depend on tube type and should be those
recommended by the manufacturer.
Focus coil is not used, but the old focus
coil would not be placed on the neck.
The focus coil should be left in the cir-
cuit or replaced with a resistor having
the same value as the d.c. resistance of
the coil. Make the necessary socket
changes.

For the newer self-focusing C-R
tubes, direct replacement can be made
without use of focus coil. (The latter
should be left in the circuit, however,
as described above.) No focus control is
used, though the old one can be left in
circuit or replaced with a resistor.

Practically all of the newer large-
screen tubes use either a single- or
double-magnet ion trap. If the old re-
ceiver used an electromagnetic ion trap
of two coils, it can be left in the circuit
by removing it from the tube and taping
it to the chassis. A PM ion trap then
can be placed on the new tube. Be sure
to use the correct type of trap for the
new tube, because damage to the screen
material can result from an incorrect
ion trap. (See “Ion Burns” in the
February, 1952, issue.)

In converting sets several years old,
change all tubes from the horizontal
oscillator through to the deflection-coil
circuit. Also replace the low-voltage
rectifiers. Tubes used for a long time
have lower output. Installing a new dis-
charge tube, horizontal output, high-

voltage rectifier, and damping tube will
give the increased efficiency necessary
for the larger-sized picture tube.
Corona or arcing: Because of the new
higher voltages the high-voltage section
may have corona or even arc-over. To
avoid it, keep all high-voltage connec-
tions smooth. Avoic sharp bends and
keep high-voltage wires away from each
other and from the chassis. Clean all
insulating surfaces with carbon tet. If
necessary, 1.aint the high-voltage socket
with Glyptal or polystyrene coil dope.
Coat grounded parts near high-voltage
points with the same material. If there
is no corona ring on the high-voltage
socket, connect all unused tube pins
together with No. 18 bare wire. Leave
smooth, well-soldered joints.
Insufficient width: Check all low volt-
ages (except that at the plate of the
horizontal-output tube—there are 6,000-
volt pulses there!). If there is not
enough bias on the output tube (about
18 volts for a 6BQ6) increase the value
of the grid-coupling ecapacitor. Also
increase the voltage on the horizontal
oscillator or discharge tube by decreas-
ing series plate resistance. In the
synchro-lock circuits, reduce the dis-
charge capacitor and increase the re-
sistor in series with it experimentally.
Connect a .05-uf capacitor across the
width coil as shown by the dotted lines
in Fig. 1. This reduces high-voltage
supply but increases width. Increasing
the screea voltage of the horizontal out-
put tube (as previously mentioned) also
helps. Also check the low-voltage power-
supply system because in some instances
a gradual decrease in the low-voltage
output over the years may have been
compensated for by increasing the
height and width-control settings. Re-

CORRECT "630 TO 17 INCHES" DIAGRAM

In a large number of the copies of the
January issue, the diagram on page 56
was printed badly out of register, mak-
ing it difficult or impossible to under-

stand. The corrected diagram is below.
The changes in the circuit are printed
in blue, while the original parts are
shown in black.
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place the low-voltage rectifier tubes
and check the filter capacitors for
leakage.

Picture blooming: Blooming is caused
by too low second-anode voltage. This
decreases beam velocity and the elec-
tron stream is more strongly influenced
by the magnetic fields of the yoke. It is
therefore swept too much. If the high
voltage is too low and the preceding
measures have not helped, a voltage-
doubling circuit may be needed.

Excessive high voltage will reduce
the picture size because the magnetic
fields of the yoke cannot sweep the
beam fully because of increased veloc-
ity. High voltage tests should be made
in such an instance to discover whether
the insufficient picture size is caused
by increased high voltage or by insuffi-
cient sweep. A derective low-voltage
supply will also decrease picture size.

Many special points—mechanical as
well as electrical—have been discussed
in articles and short items in this
magazine. They contaiu detailed infor-
mation on conversion of various models,
hints on the furniture aspects of con-
version, and other information useful
in converting sets for bigger tubes. The
more important articles are listed below.

References:

Big-Tube Conversions Are Profitable....Jan., 1951
Converting to Bigger TV Tubes........... May, 1951
Siave Unit for 7.Inch Conversions........Aug., 1951

Special Problems in TV Conversions ..Aug., 195}
TV Conversion Components.............. Aug., 1951
Profitable Conversion with

Rectangular Tubes.......... Aug. and Sept., 1951
630 to |7 inches Jan., 1952

TV DX FOR MARCH

TV receiving conditions during March
will be generally similar to those of
February over most of the country,
though there will be some evenings of
fairly good propagation that will be a
foretaste of better things to come as
spring advances. As warmer weather
comes to the Gulf states and the South-
west, the average quality of fringe-area
reception will improve appreciably.

Sporadic-E dx will be rare in March,
as in February, though years of expe-
rience have shown that this phenome-
non that brings us low-band TV sig-
nals from 600 to 1,300 miles away can
happen anytime. The openings observed
during March are not likely to be of
long duration, nor is the reception apt
to be of “program quality” for long.

For viewers in the northern states
and adjacent Canadian areas there will
be pronounced auroral activity, with
the likelihood that the disturbances will
be strong enough to affect the lower TV
channels. This is most commonly seen
as co-channel interference on channel
4, as it is most heavily saturated with
stations, and to a lesser extent on other
low-band channels.

To what extent aurora is capable of
affecting the high-band channels is still
a matter of conjecture, and may be
answered by discerning TV dx ob-
servers.

—end—

RADIO-ELECTRONICS
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MPROVEMENTS in antennas and
receivers, plus increased transmitter
power, have stretched the range of
TV signals so that 75 to 150 miles is

considered “fringe” by many stations.
Thomas W. Morgan at West Pembroke,
Maine, has succeeded in stretching this
distance with an elaborate antenna sys-
tem to an almost unbelievable 263 miles.
Three large rhombics, 84 feet to a leg,
in parallel with a 20-element Yagi,
mounted on a 98-foot tower, for chan-
nel 4, plus an assortment of three ar-
rays for channel 7 should qualify as
the world’s largest antenna receiving
installation.

The system of connecting the three
rhombics, which are in parallel with
the 20-element Yagi, is shown in the
figure. The quarter-wave matching sec-
tions connecting the rhombics to the
twin lead are 42 inches in length, and
constructed of No. 14 wire, spaced two
inches. The quarter-wave matching sec-
tion at the junction of the three leads
from the rhombies matches the 100.0hm
resultant impedance of the three leads
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in parallel to the 450-ohm open wire
line. It has an impedance of 210 ohms,
and is constructed from 3g-inch outside
diameter copper tubing 42 inches in
length, spaced 1% inches. The imped-
ance of the quarter-wave phasing sec-
tion between the two antennas is not
critical, and can be made of bare wire
or tubing. If made 42 inches long, it
may be necessary to reverse the lead
from one antenna in order to cover a
180-degree phase difference so that the
signals from the two antennas will add.
It can be made 84 inches long. In this
case moving the connections to the
booster between the two ends should
result in a point of maximum bright-
ness—when the correct point is found—
without reversing one antenna lead.

If an antenna having a small amount
of gain is connected to a high-gain
antenna, very little, if any, differences
will be noted as the connections are
varied along the phasing strip. How-
ever, the situation changes when two
antennas having equal gain are phased
out. At a point 180 degrees out of
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phase, the signal will be zero, and at a
point in phase, it will be 3 db better
than with either antenna when used
alone. The signal received with the en-
tire system is definitely better than
either the 20-element Yagi or the rhom.
bic alone. This shows that more than
one antenna can be connected to a set,
provided they are properly phased out
and impedances are matched.

A 30-foot gin pole has been perma-
nently set back of the 98-foot tower so
that, with the use of two blocks and
tackles (the second one as a safety
measure), the tower can be lowered or
raised in a few minutes.

Two boosters are normally used—a
custom-built one first, using the well-
known 6J6 neutralized triode circuit,
plus an Anchor two-stage booster
for additional amplification. Various
sets have been used. The present one is
a 20-inch Sheraton with which sound
is received 757 and a picture about
30% of the time the set is tuned in
from WBZ.-TV, channel 4, Boston, Mass.

-—end—
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This simple TV Service Aid may be as useful as much more expensive apparatus.

THE TV "SERVICE AID’

HERE is no disputing the value of
accurate test equipment such as
the sweep and marker generator,
oscilloscope, tube checker and
vacuum-tube voltmeter for fast, effi-
cient, complete TV receiver servicing.

But there are times when the tech-
nician is called upon to service a set
without any of these instruments. The
amount of apparatus that can be car-
ried into a customer’s home is strictly
limited, to give one example. When
regulation type test instruments are not
readily available, the skilled technician
can do nicely with nothing more than a
kit of replacement tubes, an R-C decade
box or an assortment of resistors and
capacitors, plus the usual hand tools.
His greatest asset in such work is a
plentiful supply of down-to-earth
“know-how” and a good knowledge of
circuit theory.

To supplement the ahove, the writer
has designed and constructed the simple
Service Aid described in this article. Tt
is cheaper and more rugged than the
standard v.t.v.m. or multitester, and
because it is specifically designed for
television set testing, may be even more
useful. With this instrument and the
intelligent use of suitable techniques, it
is possible to locate close to 90¢ of the
troubles encountered in any section of
the TV receiver.

The TV Service Aid is a tubeless,
meterless instrument of vest-pocket
size, that will enable a capable tech-
nician to perform all the tests normally
performed in a customer’s home with
reasonable accuracy and speed.

It was originally constructed experi-

*Western Radio Television Inst.
Los Angeles, Calif,

mentally and put to use with some
reservations as to its ultimate value,
considering its utter simplicity. But
over a period of several months it has
more than lived up to expectations.

Such a Service Aid can he of great
value to the busy technician on house
calls, or even in the shop when his regu-
lar equipment is tied up on other jobs.
It can be used:

For measuring plate and screen volt-
ages and taking other readings in low-
voltage supplies. The hot lead is con-
nected to terminal B (See circuit dia-
gram) with black ground lead clipped
to chassis. The control potentiometer is
then slowly varied until the neon bulb
just barely fires. Voltage is read direct-
ly from the calibrated scale, which is
graduated from 80 to 1,000 volts. (It
was found after considerable experi-
ment that the average neon lamp could
not be made to fire at less than about
70 volts. This of course prevents it
being used for bias tests.) Its reliability
over the calibrated range is extremely
good, as proven by continued accuracy
over several months of use.

For measuring output of high voltage
power supplies. Use terminal A and
ground lead. Readings are taken as for
low voltages. Be carcful not to touch
bared ends of hot leads because of the
shock hazard. Secale is calibrated from
1 to 50 kv. Negligible loading is im-
posed on the circuit under test (multi-
plier totals over 70 megohms and firing
current of bulb is only a few microamps.

Audio signal generator, using con-
ventional relaxation-type oscillator eir-
cuit. Terminal B is connected to a con-
venient B-plus point in the set under
test. Audio signal of approximately
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A pocket-size device using
no meters or other expensive
components, this is an excel-
lent TV test unit for student
use and service in the home

By
CHARLES G. BUSCOMBE*

1,000 cycles is taken from terminal C.
It can be used for signal tracing in both
audio and video amplifier circuits. Con-
trol is varied until desired tone at
proper level is obtained. The setting
will vary according to the amount of
B-voltage used.

Signal tracing of all stages (front
end, pix i.f. video, sound i.f., a.f., sync
and sweep circuits). Uses a 1N34 erys-
tal diode.

Probe lead is taken from terminal C
and applied to circuit under test. Sig-
nals can be monitored by plugging
phones into the jack or—what is usual-
ly more convenient—making use of the
audio amplifier in the set. This is done
by connecting terminal D to the volume
control or to first a.f. grid. To prevent
possible overload to erystal when trac-
ing high amplitude signals, probe should
be connected to terminal E, using po-
tentiometer as an attenuator.

For tracing inaudible horizontal syne
and sawtooth voltages, use a lead to
jump test pulses to the a.f. amplifier in-
put. Then use the neon voltage tester
for visual indication by connecting C to
the a.f. output plate. A little practice
will enable the user to recognize the
control setting which indicates approxi-
mately correct pulse levels. The setting
at which the neon tube fires will of
course vary somewhat with different
amplifiers.

Control voltage for a.g.c. and sync
stabilization. To obtain a small amount
of negative voltage to stabilize a.g.c.
during alignment, connect A or B to
some negative voltage point in set,
with black lead to chassis. Stabilizing
voltage is taken from terminal E, and
varied with control.

RADIO-ELECTRONICS
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To determine if horizontal or vertical
sweep oscillators are free-running too
fast or too-slow, and to make necessary
frequency correction, thus providing a
temporary sync or hold control: Connect
E direct to sweep oscillator grid. (If
oscillator frequency is too high a nega-
tive voltage: is required, and if too low,
connect- A or B to B-plus of set).

To find why high-voltage fuse blows:
Connect dial light across fuse (terminal
F and black lead). The brightness of
the bulb will give a relative idea as to
overload canditions. Pulling tubes which
may be responsible may then locate the
trouble.

The dia¥ light is also a handy con-
tinuity tester in all circuits where
normal current should light it within
its normal brilliancy range.

Capacitor testing and continuity
checks: With connections as for low-
voltage measurements, connect capaci-
tor in series with hot lead and B-plus,
and adjust for glow on neon bulb. Its
brilliance and/or flicker rate is the in-
dication. Continuity tests on high re-
sistance: components are made in the
same manner.

Constructing the Testaide

The original unit was built into a
plastic box of the type used as con-
tainer for small parts and hardware,
as sold by .most parts stores. It was
chosen for its insulating properties and
because of its small size (3% x 2% x
13 inches): Cover has a %-inch hole
at its center for mounting the control
pot. On right side is another 3s-inch
hole for phone jack and a 4-inch hole
to accommodate the black ground lead.
Left side has six %-inch holes for pin

jacks and two %-inch holes for the
two red “hot” leads, which must be
good quality heavy rubber covered test
lead wire. All three leads are fitted with
alligator clips, and the red leads only,
have pin tips for inserting in the jacks.

To keep the two red leads in place,
four holes were made in the case as
shown in the photograph, and the leads
were threaded through them. This pre-
vents pulling the leads out of the jacks,
while in no way making it less con-
venient to insert them. Some construc-
tors may not wish to have the leads
permanently connected to the instru-
ments, in which case these holes will
not be needed, and another jack should
be provided for the negative lead.

To avoid cracking the thin plastie,
the holes were not drilled. Instead, they
were burned through with heated rods
of the correct sizes,

Needless to say, all components and
connections must be well spaced. Par-
ticularly keep the three 22-meg high-
voltage multipliers clear of other parts.
Because of the small size, sub-assembly
techniques were employed, first mount-
ing as many components as possible on
the control pot, crystal and jacks. This
leaves only a few connections to solder
as the two sections of box are brought
together. Don’t touch the plastic with
the hot iron!

The neon bulb was soldered to a small
bracket that uses the saime mounting
hole as the control. A small dab of paint
on one side of the glass makes it pos-
sible to identify polarity of any d.c.
voltage (a.c. of course causes both
plates to glow).

For easy replacement of dial light
when necessary, its socket was soldered
to tip jack F. It is necessary only to
raise cover slightly and turn or twist

the socket and jack a little to one side,
making bulb easily accessible.

The Service Aid was simply calibrated
against a Simpson 303. A card was

'S
o RED LEADS
D A B [ E 2
o [+] o 2 IP

005600V 22 ?IMEG N4TPL
NEG T

005|600V
PHONE JACK 0.25
W 15
| e 600V -l;sur.c
IN[34  LI0MEG -
:
-’ » il »
NEON n25W 100t

4#4ICA OR CERAMIC

BLACK LEAD.r_\D

The instrument could hardly be simpler.

fastened to the front cover and the volt-
age and kilovoltage calibrations made.
Then it was cemented to the inside of
the cover, forming the “meter scale.”
Another card with the necessary term-
inal identifications and circuit diagram
was cemented inside the rear of the
hox. The two half-inch windows in the
front card arve for observing the neon
and dial-light bulbs.

Materials for Service Aid.

Resistors: |—50,000 ohms, I—I meg, |—§ meg, |—
10 meg, 322 meg, /;-watt, |=5-meg potentiometer.
Capacitors: 1—.001-uf mica or ceramic; 3—.005-f,

600-volt type (C-D Tinychief or equivalent).
Miscellaneous: | open circuit phone jack; | crystal
diode, [N34; | No. 47 dial light with bayonet socket;
| l/4-watt neon bulb, 6 red tip jacks, plugs to match,
wire, leads, etc.

—end—

Everything Does Happen in TV Service

ESPONSE to “Unusual Television

Troubles” proves that anything

not only can but does happen in

television. This one was sent in
by Alfred Huntington of New Bedford,
Mass.

“We never did get channel 7 from
Boston very well, but chalked it off te
the fact that our antenna is right be-
hind the gas works.

As you may know, New Bedford is
one of the foggiest places in the 1J. 8.
This is caused by the Gulf Stream hit-
ting the colder water of the Labrador
Current from the north. A pea-soup
fog bank rolls in early in the evening
and leaves in the morning when the
sun comes out.

One warm foggy night we were sur-
prised to get excellent reception on
channel 7. The next foggy night we in-
vited a friend over to watch the Boston
station, but it wouldn’t come in.

Reception was good on the next foggy
night after we had moved the antenna
around a littlee. We quickly called our
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friend in again. ‘What can it be? he
said, ‘there is néthing out there but
the ocean.’

Evidently something was out there
reflecting the signals. We soon spotted
the ‘something.” On the mornings fcl-
lowing good reception we always saw a
string of barges or a tanker which had
been lying out in the bay until the fog
cleared. No ships—no reception.

Our friend, a witty fellow, remarked
how convenient it would be to have
the Queen Mary run aground out
there.”

Indoor antenna problem

When you are ready to toss the set
out the window, think of David E.
Berry’s story.

“The customer lived in an apartment
and was permitted to use only an in-
door antenna. When I arrived there on
a service call, I found a pretty fair
picture. My customer couldn’t under-
stand it.

We soon found that the picture was

www americanradiohistorv. com

good when the steel casement window
was open. Closing the window ruined
the picture.

We finally managed to get a good
picture with the window closed by put-
ting an under-the-rug antenna along-
side a radiator near the window.”

If ghosts are your problem, don’t
despair. Just throw your troubles to
the winds like Buster Henderson of
Cartersville, Georgia, did.

*“One windy day this set began to
pick up ghosts that ruined the signal.
I went up to the roof to adjust the an-
tenna, but before I touched it, my as-
sistant signalled ‘Hold it, that’s good’.
By the time I got back down the ghosts
had returned.”

We noticed that the neighbor’s an-
tenna, about 80 feet away and at the
same height, was swinging in the wind.
In certain positions with respect to our
antenna it would cause severe ghosts
on our set. We had to fix the neighbor’s
antenna.”

—end—
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V RECEIVERS often leave the

factory with some of their controls

giving best results when sct close

to one end of their range. Slight
aging of tubes or components can then
cause the correct constants to fall out-
side the range of these components
(usually variable resistors). Then cus-
tomers are dissatisfied and extra service
calls result.

All the controls (especially the “user-
adjust” ones at the front of the re-
ceiver) of course should reach correct
settings at approximately the center of
their ranges. (Incidentally, some of the
control settings—such as focus—vary
with the line voltage, and the service
technician will find it worth while in
these cases to try to duplicate the cus-
tomer’s evening line voltage when
adjusting these controls.)

This article will be confined to con-
trols on modern magnetically deflected
sets. Some of the older sets had circuits

23456 7 891011213

not used today. For example, the poten-
tiometer as a horizontal drive control
has been largely displaced by the vari-
able trimmer capacitor. Some manufac-
turers still use a variable trimmer-type
capacitor as a width control.

Before making any changes in con-
trol adjustments, check all parts in the
circuit! Some component may be going
bad and throwing the adjustment off.

Vertical hold control

If the picture does not sync in verti-
cally or synes in at the end of the con-
trol's range, first try replacing the
vertical oscillator tube. If this makes
no difference, check all components as
above, especially the resistance of the
hold control and the resistor (R1) in
series with it (Fig. 1). If everything is
approximately normal, increase or de-
crease the series resistance. If all or
most of the resistance in the hold con-
trol is used to get the best setting, ob-
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viously the series resistance should be
increased, and if the control is “all out”
for best results, it should be decreased.
Try different values till the hold control
synes in near the center of its range. In
some cases, the value of C1 may be in-
correct. This will affect hold range, too.

Vertical height control

Values of parts in this circuit being
normal, check line and B-voltages. Too
low voltages can cause insufficient
height (and width). Correct these trou-
bles if present. If height is still insuffi-
cient, decrease the resistor R2 in series
with the height control.

Notice that the height control has its
largest effect on the bottom of the pic-
ture. This is normal. The vertical lin-
earity control (Fig. 2) usually has its
greatest effect on the top of the picture.
Before varying the resistor in series
with the linearity control check the
vertical output tube by substitution,

RADIO-ELECTRONICS
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Fig. 1—A type of vertical oscillator.

Horizontal hold and lock

Read the article, “Servicing Hori-
zontal Locks,” on page 50 of the Janu-
ary issue. Follow manufacturers’ in-
structions for adjusting the circuit.
Since almost any component in the hori-
zontal oscillator could be responsible for
inadequate control range, the compo-
nents check is especially important. Try
replacing the horizontal oscillator tube
first, then check the value of the hold
control and its series resistor. Next in
line for checking are the coils and
capacitors.

Width control

Insufficient width with the control
slug all in may be caused by low line
voltage, poor tubes, low B voltages, or
incorrectly adjusted horizontal drive
control (Fig. 3). If there is not enough
width with all voltages correct, try plac-
ing a paper bypass capacitor across the
width coil. Use the smallest that will do
the job, as the bigger it is, the lower the
high veltage will be. A typical value
would be .005 pf.

Horizontal linearity

This control usually has a limited
effect on the picture. It will usually suf-
fice to just leave it alone when adjust-
ing the set. If adjustment is necessary,
remember that the width and horizontal
drive controls may have more effect on
horizontal linearity than the linearity
control itself. Using a test pattern, ad-
just all three controls alternately till
linearity is good.

Focus controls

If a set comes into the shop with poor
focus or with correct focus at one end
of its rotation, check the voltage across
the coil while rotating the control to-
ward the end where best focus is ob-
tained. If the voltage increases, the coil
has too little current through it; if it
decreases, it has too much.

‘Check the coil’s resistance. It may be
partly shorted out. If O.K., too much
current may be due to high voltage,
caused by having the drive control
trimmer set too far out. If there are no
drive lines in the picture throughout
the pull-in range of the horizontal hold
control, the drive adjustment is prob-
ably O.K. and it will be necessary to
check further.

Lack of current through the focus
control may be due to decreased cur-
rent through stages whose return path
is through it. Try replacing the audio-
output tube, the horizontal-output tube
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Fig. 2—Basic vertical output circuit.

and the low-voltage rectifier, in that
order. Other tubes may be guilty—as
may be other components. Irregularities
in the values of horizontal oscillator
components may cause poor focus, along
with decreased brightness and de-
creased picture width. If everything
seems O.K. but the position of correct
focus is near one end of the control set-
ting, increase or decrease the resistance
in series with the focus control (Fig. 4)
or shunt an additional resistor across
the coil.

Remember also that poor focus can be
caused by a bad or gassy picture tube
(though this is not common). In sets
using a PM focus unit, poor focus may
be due to too strong or too weak mag-
nets. Where the unit is doubted, check
with an exact replacement.

Brightness control

If the brightness control cannot be
turned far enough up or down (or both)
check it and other resistors between the
video amplfier output and the picture
tube before going ahead with a general
components check. In sets where the
video output is coupled through a d.c.
resistance path to the cathode-ray tube,
the resistor values may be critical.

In some sets the control’s brightest
setting may be limited excessively by
design. Try a slight decrease of the
resistance between the control and B-
plus, but don’t overdo it! Lack of
brightness may be due also to incorrect
ion trap adjustment, which may also
damage the tube.

Centering controls

If a set uses electrical centering con-
trols and th2 picture cannot be correctly
centered with them, it will be necessary
to adjust the focus coil and possibly the
ion trap and yoke. Turn both centering
controls to their center setting and
shove the yoke as far ahead as it will
go. Next adjust the ion trap. Read “Ion
Burns” on page 34 of the February
issue very carefully before attempting
such adjustment. Next, adjust the focus
coil by moving and tilting it till the
picture is centered. After adjusting the
fceus control be sure to recheck the ion
trap for maximum brightness.

Do not use the ion trap to eliminate
shadows. Do it with the focus coil. If
shadows persist and it is impossible to
get rid of them while keeping the pic-
ture centered, try rotating the tube a
little.

Sets with no electrical centering con-
trols and without the centering attach-
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ments or levers commonly found on the
best modern receivers are harder to
center, but the job can be done with
care and patience. Remember that when
the focus coil is moved the electron
beam moves in a line perpendicular to
the direction of movement.

Before attempting to center the pic-
ture it is often good to position the
focus coil or magnet assembly so that
its inner surface is equidistant from the |
outside of the neck all the way round.

Other controls

If you cannot get enough volume or
contrast when these controls are all the
way up it is usually not the fault of the
control but of some other component or
adjustment which is preventing the
video or audio signal from being
amplified normally.

Weak sound or video may be due to
a poorly adjusted fine-tuning control,
poor alignment, and of course, to weak
tubes or defective components.

From the customer’s point of view,
the fine tuning control settings are the
most important ones on the receiver. It
is essential that they be adjusted so
that stations come in best at or near
their center settings. This is a question
of oscillator adjustment and front-end
alignment, and is covered in great de-
tail in manufacturers’ service data.

Control adjustment may seem a
minor part of servicing, but it is very
important in cutting service costs on
future calls by reducing a situation that
might otherwise call for pulling the
chassis for a simple adjustment. And
centered adjustments in controls acces-
sible to the user are unparalleled
prestige builders!

—end—
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Fig. 3—A conventional flyback circuit.
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Fig. 4—Focus circuit used in some sets.


www.americanradiohistory.com

Television

E’S a little short guy in a beat-
up felt hat, and his tiny mus-

tache twitches like ¢ rabbit’s

nose. He stands just inside the
door for a long moment, the radio
tucked under his arm, while his eyes
dart about the store.

“Good morning,” I say, leaning on the
counter and wondering what he’s look-
ing for. “Got some radio trouble?”

His eyes stop on my face, then drop
to the floor, and he shuffles up to me.

“Yeah,” he says, in a high, whiney
voice. “You the boss?” He looks almost
disappointed when I nod, then taps the
radio with his free hand. “It’s got a
whistle in it.”” He sets it down on the
counter.

“Birdies, hunh?” I undo the line cord
and plug it in. I flip it on and give it the
quick once-over while it’s warming up.
It’s a conventional little a.c.-d.c. job in
a plastic cabinet, and it looks good for
its three or four years of age; the cabi-
net isn’t cracked, the dial glass is clean,
and even the cardboard loop cover is
intact.

The little set comes on and I tune the
band. It isn’t particularly hot, especial-
ly on the high end of the dial where the
sensitivity falls way off, but it sounds
pretty good. No trace of a birdie.

“Do you get the whistle all over the
dial?” I ask, cutting the volume.

The little guy shakes his head, crin-
kles up his thin face, and his mustache
twitches violently.

“Unh-uh!” he gurgles. “Just on
WLW. You can hear the station okay,
but there’s a whistle on it.”

“All the time?”

“Evenings, mostly. Not all the time.”

I flip the dial pointer to the 700 mark,
and run the gain up. WLW is clear.

“Sounds okay,” I say. “It’s probably
local interference in your area.”

“Yeah?” the guy yeahs vaguely.

“Yup. But the set needs aligning any-
way, so why don’t you leave it a day or
s0? Then if the whistle shows up, we
can fix that too.”

The customer licks his lips, looks at
the floor, and lets his mustachc twiteh
twice.

“Okay,” he agrees finally. “That’ll be
okay.”

I reach under the counter for a job
ticket.

“Name?”’

“Hunh?” The mustache twitches.

“Your name?” I repeat.

“Oh. Yeah. Alverson.
Alverson.”

I write it down, ask for his address,
wait while the mustache twitches a
couple more times, and write it down.
The guy starts for the door, stuffing his
claim stub into a worn wallet. But he
pauses with his hand on the knob, turns
back toward me, his eyes darting about
the store again.

“I’'m interested in a television,” he
whines. “Those for sale?”’ He jerks his
head at the line of consoles along the
wall.

“Sure,” I say. “And I've got a good
selection in back, too. If you'd care....”

“Not now,” he interrupts me. “In a
hurry. You here all the time?”

“Mornings,” I nod. ““And sometimes
afternoons. Usually, though, I do my
outside work in the afternoons.”

“Anybody here then?”

“Oh, sure,” I say. “We're open all
day, and evenings by appointment. If
I'm not here myself, Pedro can give you
a demonstration.”

The mustache twitches twice, he eyes
one of the TV consoles for a moment
while he digests this, and then he jerks
the door open and shuffles out.

“Okay,” he throws back over his
shoulder at me. “Be seeing you.”

I carry the little set back to the serv-
ice bench, plug it in, and let it play
while I dive into the line-up of chassis
waiting there for me. It’s still going
strong with no sign of a birdie when
Pedro shows up after lunch.

“Hi, Herk,” he greets me, bustling in
with a beat-up, sorry-looking chassis
under his arm.

“Hi, Pedro,” I return. I straighten
up, grateful for an excuse to take a
breather, and reach for a cigarette.
“Where’d you get the relic?”

“It’s home-made,” he says, grinning
at me and laying the alleged radio on
the bench.

“No kidding.” I try to ignore the
messy-looking little two tuber, but the
gobs of hookup wire hanging from its

Frank
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innards finally get the better of my
curiosity, and I give it the quick scan.
Evidently it's been wired by a left-
handed baboon with nine thumbs. Every
soldered joint looks like a wad of
crumpled-up tinfoil.

“Got to fix it.” Pedro reports. “Noisy
volume control. Carbon tet, hunh?”

“Depends,” T say. “If it’s just dirty,
carbon tet’ll do it. But if the resistance
element is worn through in spots you’ll
have to replace the control.

Pedro’s forehead wrinkles.

“Seems to me I read someplace you
can fix ’em with a lead pencil.”

“Not recommended. The
treatment is an emergency
Wartime stuff when you
controls.”

Pedro jerks his thumb at his two-
tuber, grins at me.

“It’s a regenerative set,” he confides.
“You got two windings on the coil, and
one of ’em feeds back part of the signal
from the plate to the grid and that gives
it lots of amplification.”

“Well whattaya know,” 1 breathe,
playing it straight. “Clever, hunh?”

Pedro beams and nods.

“Lots of kids make ’em. We got a
club.”

“Great,” I say. “Look, Pedro, lug
these carcasses out to the truck, will
you? I'm about ready to take off.”

“Sure, Herk,” he says, starting to
pick up one of the chassis. Then he
pauses, clears his throat, and I can tell”
something is coming. He fixes his big
eyes on me and clears his throat again.

“Okay, kid,” I say resignedly, leaning
back against the bench. “What now?”

“I figure ... I mean I think I should
get a commission on sales,” he says. “I
got no kick on my wages, Herk, but I
been reading about the ‘incentive plan’
and I'm for it.”

“You would be,” I laugh.

“No, I mean it Herk,” he says seri-
ously. “If I've got a personal interest
in making a sale, I'll do a better job.
See, Herk?”

I chuckle again, in spite of myself.

“Yeah, I see. But maybe it’s a good
idea at that. Okay, Pedro, you're on
commission as of now. How does one
percent of retail price suit you?”

RADIO-ELECTRONICS
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“I figured on five. . . .” he begins, but
I cut him off.

“That’s settled, then,” I say quickly.
“Two percent commission you get on
every set you sell, radio, TV, or what-
ever. Now lug those chassis out before
I change my mind.”

“Sure, Herk,” Pedro says happily.
“They’re practically loaded.”

“And Pedro,” T add. “Keep your ear
on that little a.c.-d.c. job while I'm gone.
See if it develops a whistle on WLW.”

“Roger,” Pedro says, a chassis under
each arm. “Can do, Herk.”

I spend a few minutes on mustache’s
a.c.-d.c. set the next morning, checking
for a loose or intermittently-open ca-
pacitor, or maybe a corroded chassis
tie-lug. But I don’t really expect to find
anything, since the whistle only bothers
WLW, so I finally settle for a realign-
ment job,

“Tell this guy there’s nothing wrong

with his radio,” I instruct Pedro when
he comes in. “Must be local interference
on WLW in his neighborhood. And if he
wants to look at a TV set you give him
a demonstration, will yvou?”

“Sure will, Herk. For two percent I'll
give him a good one.”

“Load up the truck, then, so I can
take off. I've got lots of stops today.” I
climb into my coat, fiddle around col-
lecting call cards and mentally planning
my itinerary, and he’s all through by
the time I get back to the bench again.
“How’s your regenerator?” I ask.

“Fine. Carbon tet did it.”

“Glad to hear it. See you later, kid.”

But it’s late when I get back, and
Pedro has already gone. The first thing
I see is a note he has propped up on the
cash register that almost gives mz heart
failure. It says I owe him nine dollars
and thirty cents, and I cuss incentive
plans whole-heartedly while I jerk open
the cash drawer, a premonition of dis-
aster nudging me. Sure enough there’s
a check inside, signed by one Frank
Alverson. It’s for four hundred sixty
five dollars. Across the bottom Pedro
has printed “payment in full for one
RCA TV econsole combination.”

So now I know why Frank Alverson
has such shifty, darting eyes, why his
mustache twitches, and why he has been
careful to find out when I’'m not in store.

I scrabble through the job tickets in
the day’s pile, grab the one with Alver-
son’s name on it, and head for the
address it lists as fast as the truck can
travel. It’s a vacant lot. . . .

The cop is still there when Pedro
comes into the shop the next day. He
stares at the uniform with big, round
eyes, and then fixes his gaze on me.
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“In trouble again, Herk?” he asks.

“Yeah,” I snap. “But not like you
think. How’d he haul the TV set away?”

“Who?”’ Pedro asks. Suddenly com-
prehension dawns on his face. “Oh, him.
He had a truck.”

The cop goes to work on Pedro, then,
throwing questions right and left. Did
he get the license number? Didn’t he
suspect the guy of being a rubber check
artist? Did he have any scars or marks
that might make identification easy?
Had he ever seen him before? Did he
have any kind of an accent? What did
it say on the side of the truck? Finally
he turns back to me, shoulders hunched.

“What’ve we got to go on?” he asks
sadly. “It’s prob’ly the same gee that’s
been passin’ checks for TV sets all over
town, but he don’t leave a trace.”

“You've got a deseription,” 1 say
wearily. “That should help.”

“Sure,” the cop growls disgustedly.
“A little guy in a beat-up felt hat and a
mustache. I should have a buck for
every guy in town who looks like that.”

“Yeah,” I say. “I'll go through it
again. Maybe I missed something.” So I
tell the whole incident of his coming
into the shop with the radio, and de-
scribe every move either of us made,
every word either of us said. When 1
finish Pedro is looking at me queerly.

“Hey, Herk,” te says. “You going to
pay me my commission?”

I draw my hand back into firing posi-
tion, but he jumps out of reach.

“Well, then, if we find the guy and
get the set back will you pay me my
commission?”

“Yeah,” I snort. “The day we find him
you get paid.”

“Tomorrow, maybe today yet,” Pedro
says smugly. “I'll find him. See you
later, Herk,” he calls back over his
shoulder, and then the door slams shut
behind him.

“—he worked for me I'd can him,”
the cop mutters darkly. “Takin’ a bum
check like ihat.”

I wave a hand wearily.

“My own fault. I should have spotted
the guy for a phoney when I first saw
him. Besides, Pedro’s just a kid, and
this incentive plan made him too eager
for a sale. I should have warned him
about things like that.”

“Yeah,” the cop says. “Well, we’ll let
you know if anythin’ turns up.” He
smiles feebly and leaves.

“Fine,” 1 say without enthusiasm.
“Do that.” I wander back to the bench
and dive into a chassis. Pedro doesn’t
show up again, so I work there until
closing. After that I stop off for a ham-
burger and fiddle around uptown a
while, so it’s late when I get home.
There is a figure waiting for me on the
porch. It’s Pedro.

“Hi, Herk,” he says with elaborate
casualness. “Nice evening.”

“Yeah,” T return suspiciously. “Ain’t
it.”

“Herk,” Pedro goes on, gazing up at
the streetlight, “let’s get it straight. If
I find the guy I get my commission.
Right?”

“Forget it, kid,” I say gruffly. “We
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just ain’t going to find that bozo.”

“But if,” Pedro insists, “If I find him,
I get paid, hunh?”

“Sure,” I nod. “Sure. But. ...”

“T found him,” Pedro cuts in proudly.
“And I called the cops and they took
him down to the station. You got to
identify him and claim your TV set.”

“Look,” I say severely. “If you're
pulling my leg, I'll break every
bone. ...”

“No kidding, Herk,” Pedro assures
me solemnly. “It was easy. You said the
whistle on his radio was local inter-
ference in his neighborhood, so we
found his neighborhood.”

“How?” I demand. “And who's ‘we’?”

“My radio club. We got guys all over
town. So I called a meeting and told
everybody to monitor WLW. Three
guys finally heard the whistle come on
about seven o’clock, and phoned me.”

“Yeah,” I say. “But. ...”

“So I rode my bike over to their
bailiwick and tracked down the whistle
with my portable radio.”

I just nod my head dumbly, and
Pedro goes on.

“Where the whistle was the loudest
there was a house with a big, long
aerial running to a tree, and through
the window I could see a kid listening
to a home-made set. I beat on the door.
A lady came, and I asked for her boy.”

“Yeah,” I say again. “But. .. .”

“I asked the kid if he always listened
to WLW, and he said that was the only
station his regenerator could get any
good.” Pedro shakes his head pityingly.
“He was a dumb kid, Herk. He had his
aerial coupled too tight, and he didn’t
know how to tune his rig right. Any-
way, I asked him if he ever saw a little
short man with a mustache and a funny
hat around the neighborhood.”

“Hey,” I breathe reverently, a bell
ringing in my head. “Pedro, that was
smart figuring.”

“Yup,” he agrees, matter-of-factly.
“So the kid said a guy that looked like
that lived right across the street. I
called the cops, and there he was. Our
TV set was in the garage, and there
were half a dozen more, too.”

“Pedro,” I mumble, my head starting
to spin again. *“You’re a genius.”

“I wouldn’t say that, exactly,” he
says, staring modestly down at his shoe.
“I’'m just on the ball.” Then he holds
out his hand, fixes his eyes on my face,
and breaks into a big grin. “For a com-
mission, of course. Great stuff, this
incentive plan, hunh Herk?”

“Yeah,” 1 say reverently, digging
deep for a ten-dollar bill. “Yeah, Pedro.
Damned if it ain’t!”

—end—
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LI television receivers in use
today are unfortunately not
designed for the ideal 4-me
1.f. bandpass. If the video i.f.

amplifier consists of only two or three
stages, bandwidth is sacrificed in order
to get adequate gain. This poses an
impossible problem for the servicing
technician when the customer insists
on better picture quality.

If slight defects in the receiver are
contributing to the poor definition, cor-
rective measures can often be taken.
Careful checks should be made on the
focus control system, the video i.f. align-
ment, the r.f. tracking, and the an-
tenna system. With these working at
peak performance, remarkable improve-
ment is often realized. -

Initial checks should be made on the
focus control circuit. If the focus con-
trol requires an extreme setting, or is
entirely ineffective, the voltage across
the focus coil as well as the current
through the resistive network of the
control should be tested against manu-
facturers data. Changes in resistance
values in the focus control cirecuit or a
defective focus coil can bring about in-
ability to secure good focus. Low or
abnormal high voltage can also pro-
duce defocusing.

If the focus control gives best re-
sults at around mid-range but the pie-
ture is not satisfactory then the trou-
ble, most likely, is elsewhere. This
could include improper alignment of the
i.f. system or poor tracking in the
tuner. Improper alignment gives poor
picture quality on all stations, while
improper tracking may affect only
some stations. This depends on the
tuner used. Poor tracking is sometimes
encountered in the drum type tuners
using plug-in coils.

A contributing cause to poor picture
quality would be standing waves on
the transmission line. A mismatch be-
tween the line and the receiver input
means that all the energy is not ab-
sorbed by the receiver’s r.f. stage. The
unabsorbed energy is reflected back to
the antenna and sent back down the
line again. Simultaneous reception of
the direct signal and the reflected sig-

nal of the lead-in can displace picture
line structure enough to blur the pic-
ture. The length of the line may not
be sufficient to cause severe displace-
ment—such as oceurs during ghost re-
ception, A small displacement will, how-
ever, blur the picture. This is shown in
the photo above in which line reflections
were present. The photo at the left on
the opposite page shows the same re-
ceiver on another channel which, due
to the difference in frequency, allows
a better match between the antenna and
receiver. Matching the transmission
line to the receiver impedance will help
a great deal on blurry channels. Of
course, any mis-orientation of the an-
tenna to the station being received will
ordinarily make any further work on
the picture in vain (photo at the right).

“Ringing” or a slight “echo” effect
which causes repeats to the right of
sharp vertical lines due to transient
oscillations in the picture system can
also cause poor picture quality. This
calls for a check of the peaking coils
in the video amplifier and, in addition,
the r.f. tracking and i.f. alignment. If
the video response curve favors the
high-frequency sideband components,
r.f. or i.f. stages can easily be pulsed
into damped oscillations.

An oval beam within the picture tube
instead of a perfectly round beam will
cause poor definition. This can be ascer-
tained by rotating the picture tube ap-
proximately 90 degrees. In such a
case, if the horizontal wedge is slightly
obscured but the vertical wedge is clear
the opposite would be true after the
tube is turned. This immediately gives
an indication of an incorrectly formed
electron beam which cannot be focused
to a circular pin-point on the phosphor
screen. Tube replacement is, of course,
necessary in correcting this condition.

Intermittent Ghost

In a Tech-Master receiver the pic-
ture seems to have a ghost after the
first fifteen minutes of warnm-up. The
picture also becomes slightly blirred.
If the station selector is turned the
ghost disappears. Within fifteen to
twenty minutes, however, the ghost re-
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appears. Tiwisting the station selector
aheays causes the ghost to disappear.
The conditivi cxists on all stations and
is affected by fine tuning. I have checked
«ll tubes. J. A., Brooklyn, N. Y.

True ghost reception can only be
caused by receiving a reflected signal
as well as a direct signal from the sta-
tion simultaneously. What often ap-
pears as a ghost, however, is the con-
dition known as echo effect in which
picture displacement is very small at
all times. Ghosts may show a picture
displacement from a small separation
to as much as an inch or two, depend-
ing on arrival time and screen size.
Your condition appears to be caused
by a defective component which changes
the resonant condition of your tuner
and blurred picture and echo effect.

An intermittent shunting resistor
such as the 3,900-ohm resistor across
the grid coil of the r.f. amplifier can
bring this about. Inasmuch as there
also are resistors across the primary
and secondary of the transformer be-
tween the r.f. amplifier and the mixer,
these could give trouble. Check these
as well as tubes and other parts in the
tuner. A change of value and a reduc-
tion of bandwidth would increase the
Q of the circuit. The narrowed band-
pass would destroy fine detail and cause
“ringing.” A change in the high-fre-
quency sideband components would also
cause some echo effect due to excess
amplification in that part of the picture
spectrum.

Narrow Focus

On an Adwmiral 10-inch receiver I
have trouble getting good focus over
most of the tube face. Adjusting the
focus control causes the center focused
area to split into two sections. How
can I extend the foeus across the face
of the tube? B. M., Buffalo, N. Y.

The focus conditions you describe can
be improved somewhat by careful posi-
tioning of the focus coil with respect
to the yoke. Make sure the latter is
snug against the flare of the tube. With
improper positioning, narrow focus is
obtained as you describe. Adjustment
of the focus control will split up the
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focus as you observed, giving sharp
focus at the edges and not at the cen-

ter, or vice-versa.

Only by using special types of yokes
such as the “cosine” type specially de-
signed for full focus, can you get sharp
focus over the entire tube face up
to the very edges. By carefully experi-
nenting with the focus coil setting,
however, you should be able to get some
improvement.

Poor Vertical Linearity

In @ Trav—Iler 16G50A recciver, the
vertical linearity is very poor and can-
not be corrected with the controls. Also,
on fine tuning or contrast adjustments
the picture pulls sharply to the side.
Tube replacenmients have not helped the
pulling condition. H. C., New Orleans,
La.

You should try a new 6S4 vertical
output tube. If this does not improve
vertical linearity try a new 100-uf ca-
pacitor in the cathode circuit of the
output tube. After the new capacitor
is installed, readjust the linearity con-
trol to see whether or not good linear-
ity ean be secured. If the control is
still ineffective, check the series resistor
associated with it as well as the con-
trol itself.

1f the picture pulls when the fine
tuning or contrast is adjusted it would
indicate troubles in the a.g.c. system.
If a new 6ALS detector a.g.c. tube does
not help, check all resistors and ca-
pacitors in the a.g.c. feed line to the
r.f. and i.f. amplifier tubes.

X-Ray Radiation

What is the danger of X-Rays from
picture tubes during servicing proce-
dures? I. G., Lonsdale, R. I.

X-Ray radiation is more of a factor
with projection type picture tubes in
which second anode voltages of 20,000
to 30,000 are encountered. Consequently
—aside from the glaring image—pro-
jection tubes should not be viewed di-
rectly during servicing. In actual serv-
ice these tubes are housed in a metal
barrel which eliminates radiation haz-
ard.

The larger 24- and 30-inch picture
tubes using anode voltages in excess
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of 20,000 volts exhibit some X-Ray
radiation; but it is of such low inten-
sity that the protective panel glass fil-
ters it out.

With the protective glass removed, as
when the set is on the bench, the danger
is of course increased, especially for
long and repeated exposure. The best
rule is to keep out of the beam path as
much as possible.

Repeated Rectifier Failure

In a Zenwith Model H-2352 receiver
the high wvoltage rectificr 1X2 con-
stantly -goes bad. I have changed the
rectifier to a 1B3-GT with the sane
results. There is arcing within the tube
if the horizontal drive is advanced,
but a reduction of drive results in loss
of brightness and insufficient width. I
have changed the horizontal output
tibes as well as the high-voltage filter
capacitor but this did not help. The
line wvoltage is normal in this wrea.
H. F., Anderson, Ind.

Excessive drive will shorten the life
of the high-voltage rectifier tube. The
fact that the reduction of drive de-
creases your brightness may be caused
by an improperly adjusted ion trap.
Adjust the ion trap with a rotary, back
and forth movement for maximum
brilliancy, If this fails to give you suf-
ficient brilliance and it is necessary
to advance the drive control to the
point of arcing, place a 4.7-ohm, %-watt
wire-wound insulated resistor in series
with the filament lead of the 1X2 recti-
fier tube.

On some Zenith receivers a 2.2 ohm
resistor was used but this value may
not be high enough. A 5.6 ohm can also
be used, though the 4.7 is preferable.
As a last resort try decreasing the
plate voltage to the horizontal output
tubes by approximately 30 volts.

Picture Bounce

In an Arvin receiver, Model 2160,
the picture has a continuous jump. It
does mot roll but has a bounce for
all stations. I have checked tubes and
parts in the vertical oscillator. R. P.,
Clio, S. C.

This would indicate defective com-
ponents in the vertical sweep system.
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Inasmuch as you have checked tubes as
well as the components, the trouble may
lie in the integrating network which
pulses the vertical sweep oscillator.
Check the syne separator tubes and
parts also for these could contribute
some instability in the vertical cireuit
not apparent in the horizontal system
due to the lock stabilization. You do
not state whether you replaced any re-
sistors in the vertical system; however,
any of them off by more than 104, of
rated value should be replaced. The
trouble, probably, is in the integrating
network of resistors and capacitors at
the input of the vertical sweep oscil-
lator.

Reduced Width

On « Capelhart TV receiver the pic-
tire 18 compressed at both sides und
I am wnable to correet this condition.
This wmodel (CX-33L) has no width
control and the pleture width can only
be chaunged by the horizontal drive.
Previous models included a width con-
trol. How can I correct the reduced
width? H. S., Baltimore, Md.

The reduction of width can be caused
by a defective 6BG6-G horizontal out-
put tube or a defective 6SN7-GT hori-
zontal oscillator-discharge tube. You
should try these tube substitutions first.
If replacement fails to correct the trou-
ble check the .1-uf, 200-volt capacitor
in the cathode circuit of the 6BG6-G
output tube.

If the trouble persists the following
changes recommended by the manufac-
turer should be tried. On some Capehart
CX-33L models these changes have al-
ready been made:

1. Add a .1 nf, 200 volt capacitor
across the R-291 cathode resistor of
the 6BG6 tube.

2. Change R-286 (this may be 150,000
ohms in some early models) to 47,000
ohms.

3. Connect a 30-uuf, 6,000-volt capac-
itor from the cathode of the 6W4-GT
to ground. If additional width is needed,
connect the capacitor from the 6BG6-G
plate to ground.

4. Interchange coupling capacitors
C253 and C257, .0047 and .001 uf, re-
spectively.

—end—
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By NATHAN GROSSMAN

UDIO enthusiasts and sound men
often complain that amplifiers
and speaker systems, despite
theoretical excellence, fail to

come up to expected standards in “lis-
tenability.” Sometimes there is a lack of
upper treble response, or bass, or the
presence of some undesirable effect on
the ear. Many audio installations have
to be modified to get optimum results.

The need for modification arises from
differences in listener preferences, room
conditiens, speakers, speaker housings
and positions, and also from inadequate
compensation for Fletcher-Munson ef-
fects (loss of bass and treble at lower
listening levels). Many amplifiers, in-
cluding some of the better ones, do not
provide-enough or proper bass or treble
boost to cope with these cffects. Bass
boost should begin as high as 800 cycles
and be able to furnish as much as 20 db
compensation at the low-frequency end;
treble boost should begin above 1500
cycles and be able to furnish as much
as 15 db compensation at the higher fre-
quencies.

Much of the desired range compensa-
tion can be made in the amplifier and
some with the speaker. Sometimes it is
necessary to make adjustments to both
simultaneously.

Fig. t shows the principal points

" where changes in the audio amplifier
can be made. These are:

1. the de-emphasis capacitor in the
FM receiver;

2. the RC constant of the d.c. blocking
capacitor and the grid resistor of the
interstage coupling in resistance-coupled
amplifiers;

3. the cathode bypass capacitors;

4. the R-C constant of the bass boost

6SN7-GT,ETC
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(R2, C1) and the amount of the boost;
5. the R-C constant of the treble boost
(R5, C2) and the amount of the boost;
6. the d.c. blocking capacitor in the
plate circuit of the interstage audio
transformer (Fig. 2).

7. the R-C constant of the inverse
feedback circuit (R3, C3);

8. the speaker treble pass capacitor;

9. the potentiometer across the tweet-
er controlling the amount of energy fed
into this speaker.

The frequencies emphasized or de-
pressed will influence the pleasantness
or realism of the sound. Emphasis at
about 2,000 cycles will cause shrillness
without real improvement in the treble,
whereas, emphasis above 4,000 cycles
will tend to overcome Fletcher-Munson
effects and produce realism in speech
and in the sound of metal musical in-
struments, or metal-stringed ones. If
the starting point of the de-emphasis
in the output of the FM tuner, at point
1 of Fig. 1 is too low, say, 500 cycles
or lower, it will cut out much edge. If
bass boost starts too high, say 1,500
cycles, and is used in conjunction with
a record player employing a crystal
pickup, boominess will result.

The resistor and capacitor combina-
tions at points 2, 3, 4, 5, and 7, will
determine the frequency of the point at
which the boost or depression begins to
operate. The following table lists these:

R (in ohms) ! Starting
X
C (in uf) frequency
80 2,000
100 1,600
333 500
400 400
800 200
1600 100
8000 20

If we want bass boost below 500
cycles, then the resistor and capacitor at
points 4 or 7, in Fig. 1 should result in
a product of 333. The maximum amount

6V6(2),ETC
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Fig. 1—The diagram of an amplifier with separate bass and treble compensation.
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of boost will be determined by the ratios
of the resistors which form the voltage
divider in these two circuits. At point 4
the voltage divider is roughly R2 plus
reactance of C1 divided by R1 plus R2
plus reactance of Cl. As the reactance
of the shunt capacitor increases with
the lowering of frequency, the ratio of
the voltage step-down decreases so that
bass is boosted. We can increase the
amount of boost by decreasing either
R2 or C1. However, a change in either
of the latter without a correspond-
ing change in the other will change
the frequency at which the bass boost
begins to operate. At point 7 the volt-
age divider is roughly R4 divided by
R4 plus R3 plus reactance of C3, and
operates in the same way that the volt-
age divider at point 4 does. Since the
ratio of R3 to R4 is determined by other
considerations, an increase in bass boost
can be obtained by decreasing the value
of C3; by doing so there will be less
inverse feedback as the reactance of C3
increases with lowering frequency.

In many commercially built amplifiers
the bass response may be improved by
adding capacitors across the bias resis-
tors at point 3 in Fig. 1, or increasing
the values of the ones already in the
amplifier. In practice the R-C of the
bias circuit of the amplifier and output
stages should equal 25,000 for full bass
response.

In the older amplifiers bass can be
improved by removing the direct current
from the primary of the interstage
transformer, by wusing parallel feed
such as at point 6 (Fig. 2). This change
will produce an improvement of from
2 to 5 db in the low register.

Where it is desired to cut down bhass,
the capacitors at points 2, and 3, in Fig.
1 should be reduced in value so that the
product of the resistor and capacitor
combination is below 8,000. The value
of the capacitor at point 7, in Fig. 1,
on the contrary has to be increased to
reduce bass. This will shift the fre-
quency at which a boost of about 2 db
generally occurs, to a point lower in the
bass spectrum and below the audible
range, where cutting-off factors may be
operating.

Suppose that we want treble hoost of
only the extreme highs. In such a case
the product of the resistor and capaci-
tor combination at point 5 in Fig. 1
should be about 80. The boost obtained
at this point is also through a voltage
divider, which is roughly R6/R6 plus
R5. As the reactance of the capacitor
shunting R5 decreases with rise in fre-
quency the effective impedance of the
combination becomes smaller until there
is no longer a voltage divider and no

RADIO-ELECTRONICS
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loss on the higher treble frequencies.
Treble boost can be increased by de-
creasing R6, increasing R5, or increas-
ing the value of the capacitor across it.
When either is changed without a corre-
sponding change in the other, the treble
boost is started at a lower frequency.
It is possible to use the volume con-
trol to get some treble boost without any
loss in gain. The volume control in an
audio amplifier is a wvoltage divider
(Fig. 3). When the usual operation of
the amplifier is such as to permit the
arm of the volume-control potentiometer
to be set at mid-position or lower, con-
siderable gain in higher treble frequen-
cies can be obtained by placing a small
shunting capacitor across the input
and arm. The resistance between the in-
put and the usual setting of the arm
should be regarded as similar to R5 at

172 6SN7-GT,ETC 6V6,ETC
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Fig. 2—Bass is improved by this change.
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point 5. By measuring the resistance of
this part of the volume control, the size
of the shunting capacitor can be calcu-
lated. To overcome the loss of highs
from Miller effect due to the input ca-
pacitance of high-mu triode amplifier
tubes the R-C should be about 40; to
compensate for falling off of high fre-
quencies in output transformers or
speakers the R-C should be between 60
and 120; and where clarity and crisp-
ness of speech is desired the R-C should
be between 150 and 300. We have used
the circuit in Fig. 3 with a low-priced
speaker and crystal microphone in a
system used for voice amplification and
occasional dance music from a record
player. When the microphone was used
the switch was closed, and considerable
treble boost was obtained, although the
bass boost control was not touched.
Despite the excellence of published
response curves some speaker systems
may seem to lack treble or “edge”. This
loss is often due to the way the tweeter
or speaker is mounted in the baffle.
Placing the tweeter low in the speaker
housing will direct the treble frequen-
cies where they will be absorbed by fur-
niture and carpets. Interesting but an-
noying to many sound men has been the
loss of edge when a tweeter with a mul-
ticell horn is mounted so that the entire
mouth of the tweeter is recessed behind
the line of the front panel of the speaker
cabinet. In one’ such cabinet the pub-
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lished curve showed a 10-db drop at
the very high audio frequencies. This
can be corrected by moving the tweeter
forward so that the entire mouth of the
horn is out of the cabinet. An effective
way to secure edge from a horn-type
tweeter is to take it entirely out of the
cabinet and place it on top. By doing
so, not only is the bad effect of the
speaker cabinet upon the tweeter over-
come, but in addition the axis of pro-
jection of sound from the tweeter is
raised slightly from the horizontal. The
result is that most of the sound energy
goes directly into the area of the room
where the listening is usually done,
and is not dissipated on furniture and
rugs. However, separating the tweeter
and woofer too much will cause loss
of presence. Some critical listeners may
be dissatisfied with this solution. Where
a single broad-range, or coaxial speaker
is used, the highs may be lost by placing
the speaker near a cloth-covered chair,
or on a floor which tilts the speaker
cabinet so that sound is projected slight-
ly downward. In the first case, adjust-
ments in the amplifier were of no avail.
However, when the speaker cabinet was
accidentally moved but six inches fur-
ther away from this chair, high treble
was heard again. The effect of the tilted
floor was overcome by placing thick
coasters under the front legs of the
speaker cabinet; and in one instance,
by tilting back about two inches the
upper edge of the panel on which the
speaker was mounted, allowing a still
greater rise to the speaker axis.

Maximum bass can be obtained from
a speaker when it is placed on the floor
and in the corner of the room. The three
sides of the corner act as a continuation
of the baffle. Conversely, of course,
moving the speaker from such a posi-
tion reduces excess bass rendition. The
writer has seen installations where the
speakers were mounted near the ceiling
and tilted upwards. This caused bass
almost to disappear.

When a reflex housing is used, bass
can be reduced by closing the port.

Students of speaker characteristics
have found that the same speaker in
various positions in the room gives dif-
ferent response curves. Differences in
the shapes of rooms, placement of fur-
niture, and sound-reflecting and sound-
absorbing materials in the listening
area, affect speaker response. For this
reason sound men will often say that in
some rooms all speakers, regardless of
their original tonal characteristics, will
sound too bassy, or on the other hand
too shrill. On one occasion we tried
the same sound system in two adjoin-
ing rooms; in one of these the higher
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treble frequencies were attenuated to
the vanishing point. On another oc-
casion, we tried the same gystem in two
meeting rooms of about the same size.
In one room the speaker was pointed
across the room width. About 70 persons
were present. Speech was clear and
distinetly heard throughout the room.
In the other room, one side of which
was heavily draped, the speaker was
pointed down its length, Only 20 persons
were present. Yet with the treble control
set at maximum, speech was muffled
and indistinet.

The output of the tweeter may be cut
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Fig. 3—A useful treble hoost circuit.

by reducing the size of the capacitor at
point 8, in Fig. 1. Even where a cross-
over network is employed, an effective
method is to use a 5-50-ohm potentio-
meter across the tweeter as shown at
point 9 in Fig. 1. This is often a neces-
sity with a horn type of tweeter as it is
generally more efficient than the direct-
radiator woofer.

Connecting the tweeter out of phase
with the woofer may depress some
frequencies.

Speaker phasing sometimes produces
tricky effects. We once made an instal-
lation in which a considerable amount
of bass without sacrifice of tone range
was desired, to furnish dance music in
the social hall of a summer resort. A
loud speaker capable of handling a con-
siderable amount of power but with a
limited tone range and inadequate bass
already was in use. This speaker had
been mounted on a large celotex baffle
at the juncture of wall and ceiling,
with the speaker aimed down the length
of the room. We placed a wide-range
speaker in a bass-reflex cabinet on the
floor about 15 feet away from the first
speaker facing the width of the room.
This speaker was connected in series
with the first speaker. Only a slight im-
provement in over-all and bass response
resulted. There was, however, good dis-
tribution of sound throughout the room.
The leads of the new speaker were then
reversed, and the over-all range and
bass improved considerably.

—end—
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AST month I showed in Fig. 3 how

a single oscillator may be keyed.

The actual system, however, is

more complex because of the cou-

plers, each of which is a 73-pole, single-
throw relay.

The circuit is diagrammed in Fig. 1.
The figure shows only the seven C’s of
the swell manual, but the same switch-
ing system and the same relays are
used for all the 61 notes of the swell
manual. Another complete system is
used for the great.

Each key operates a 5-pole, single-
throw, normally open switch. One side
of all poles is a common so that when
the key is pressed all contacts come
together. There are 5 relay coils at
the left. Each of these, when energized,
attracts all 73 contacts (only 7 of
which are shown). ’

Seventy-three oscillators are provided
for each manual. Sixty-one of them
correspond to the 61 keys of the 5-
octave manual and the other 12 are

added to obtain 4-foot tones (one octave
above the key pressed). Each oscillator
grid resistor junction is wired to a bus
to which the relay contacts are closed.

To see how this operates, let us con-
centrate on the key switch correspond-
ing to middle C, which is labeled C3 in
Fig. 1. Assume that we have closed the
SWELL UNISON switch, energizing the
swell unison relay. This causes con-
tact A of the relay to make with the bus
connected to the oscillator generating
note C3. It also causes all the relay con-
tacts in a horizontal line with contact
A to close with their respective oscilla-
tor buses.

Now, pressing key C3, the right-hand
key switch contact connects the rest of
the contacts either to ground or to the
tremolo generator output, depending on
the position of the tremolo switch. The
second-from-right switch contact goes
to a relay contact which is not touching
its bus. But the center switch contact
goes to relay contact A, which is touch-

ing its bus. The grid of oscillator C3 is
now grounded for d.c. and that note is
routed to the amplifier circuits.

The same is true for any other key
switch. Pressing key C5, for instance,
connects ground through relay contact
B, which is also touching its bus, to
oscillator C5. Hence, pressing any key
will produce a tone of the pitech cor-
responding to that key.

Let us also close the SWELL 16 switch.
This energizes the swell 16 relay and
presses all contacts in a horizontal line
with that relay to their busses. Now
when we press key C3, the left-hand
contact of the key switch connects
ground, through contact C of the relay,
to oscillator C2, and we hear not only
the tone of C3 but also that of C2 one
octave lower. Thus we have added the
16-foot register to the tones we are
playing. Similarly, closing the SWELL
4 or SWELL 2 switches adds tones one
and two octaves above our middle C.
Of course, the same will happen with
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Fig. 1—The swell manual keying system.
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Each of the five coupler relays (shown at left) is connected to 73 oscillators.
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every note. By now, we realize that we
are simply switching in the standard

organ registers, except that we arve
using the term “unison” instead of
“8-foot.”

The SWELL TO GREAT relay closes the
top line of contacts. Each contact is
connected to one of the key switch con-
tacts on the great manual so that when
the great is played the swell oscillators
are keyed as well. This makes one less
key contact available for each great-
manual key switch, and only unison,
16-foot, and 4-foot registers are avail-
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Fig. 3—Pedals switch single registers.
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Fig.5—The low frequency tremolo stage.
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able on the great. Otherwise the setup
for the great manual is as illustrated
for the swell in Fig. 1. There are only
three coupler relays on the great, since
neither a 2-foot nor a manual-to-manual
coupler is needed. Separate tremolo
switches are provided for the great and
swell so that, for instance, a solo
may be played on the swell with tremolo
and an accompaniment, without tremolo,
on the great.

The pedal keying system is illu-
strated in Fig. 3. There are 32 oscilla-
tors, of which three C oscillator lines
are shown. The key switches are double-
pole, single-throw. The upper section
simply grounds the grid of the corre-
sponding oscillator when the pedal is
pressed; no tremolo is available. The
lower-section contact of each switch
goes to the corresponding oscillator of
the great department, and the GREAT T0
PEDAL coupler switch is placed between
the other contacts of these pairs and
ground. When this switch is closed,
pressing a pedal connects ground to a
great oscillator as well as to a pedal
oscillator. The approximately two-and-
one-half-octave pedal range begins one
octave below the range of either man-
ual; since the first great oscillator is
unblocked when the first pedal is pressed
(assuming the GREAT TO PEDAL coupler
switch is closed) the great note added
to the pedal tone is an octave higher.
Whether, under these circumstances,
the GREAT TO PEDAL coupler should be
labelled 8-foot is of little importance as
long as the actual relationship is kept
in mind.

Tone-shaping circuits

The entire tone-shaping section of the
Connsonata is diagrammed in Fig. 2.
It has all been placed on one drawing,
but in the instrument each pair of
mixers, as they are called, occupies a
chassis, which has been indicated with
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in the Model 2A2 Connsonata organ.

heavy lines. Each circuit has been
labeled with the name of the stop tab
which is pulled to produce the tone. The
tab switches actuate single-pole, single-
throw, normally closed switches. These
keep the grids shorted to ground when
the tone is not wanted. When the tab
is pushed down the short is removed
anc. the desired tone comes through. The
tones can be mixed in the same way as
in a standard pipe organ by simply
pulling two or move stops in combina-
tion.

All outputs from the mixers for a
single manual are paralleled and fed to
the input of a booster. The great-swell
hooster is diagrammed in Fig. 4.

Additional components

The tremolo generator appears in
Fig. 5. It is an L-C oscillator with
controls for presetting tremolo inten-
sity and rate. Resistor R2 is selected
during manufacture to give 5.1 volts
output with a given setting of R1.

Power to operate the coupler relays
and the filaments of the oscillator tubes
is obtained from a supply which includes
a dry-disc rectifier for the relays. This
supply is also a junction box for con-
necting the power amplifier (and an
external amplifier if desired) to the
a.c. line and also includes a connector
leading to the main a.c. switch on the
console.

The power amplifier is fairly con-
ventional. but contrary to practice in
most organs, il is built into the console.
Its power supply furnishes all but the
filament voltages for the oscillators,
mixers. boosters, and power for relays.

Except for the Connsonette, which is
a single-manual unit with a slightly
different scheme of tone-color switching
using slide switches, the several models
of the Connsonata differ principally in
registration resources and appearance.

(to be continued)


www.americanradiohistory.com

Audio

I'ront view. Tube sockets act as jacks for speaker and cutter.

HE amplifier described here is a
very compact job suitable for public
address work, recording and play-
back. It is high powered for its
size, yet reliable because of the com-
parative simplicity of its cireuit.

Constants are so chosen that either
6V6’s or 6L6’s (or English or Dutch
EL5G tubes) can be used for the push-
pull output stage, the power output
being 15 or 22 watts for 6V6 or 6L6
tubes respectively. Even with the small
6V6 tubes (there’s enough room for
glass envelope 6L6’s), sound can be
projected up to a mile or more if effi-
cient longhorn type speakers are used.

Although the circuit is very similar
to that of the simpler conventional
three-stage amplifiers, there are several
slight additions. Each one is small but
nevertheless adds to the value of the
complete job. Electrolytic capacitors are
connected in series on the high-voltage
side of the filter circuit for increased
reliability. Low-voltage electrolytics are
completely avoided.

Some of the controls are in the form
of toggle switches as it is thought that
four knobs are quite enough adjust-
ments for any operator to worry over—
a switch is something definite!

A simple‘output filter consisting of
a rotary switch and an assortment of
high-voltage capacitors is connected
across the primary of the output trans-
former and provides a more rapid at-
tenuation of the highs than does the
usual capacitor and variable resistor in
the plate circuit of a previous tube. The
reasons for this greater effectiveness
are in the inductance and the leakage
reactance of the output transformer.
This output filter (together with a bass-
attenuation or speech-music switch), is
the only provision for controlling the
tone of reproduced sound when the
microphone-input is used. It seems quite
adequate, possibly because when using
a microphpne you are at least starting
with real and therefore 1009%-fidelity
sound, while when playing from a dise
you may be starting with almost any-
thing under the sun.

Speech-music control

One toggle switch, the speech-music
switch S3 (so called because lower fre-

quencies are often deliberately attenu-
ated when reproducing speech), acts in
two ways. The switch is a double one—
it breaks one circuit while closing an-
other. When switched to SPEECH an
extra .001-uf capacitor is placed in
series with the grid of the top 6V6.
This small capacitor has a high re-
actance at low frequencies, attenuating
them greatly. This is a distinet ad-
vantage in recording and in public
address work, particularly if a ribbon
microphone is used. The attenuation is
limited by a 1.5-megohm resistor. In
the other position, the capacitor is
shorted out, but a peculiar network
comes into operation in the phase-
changing circuit.

Phase inverters often suffer from a
false shift at lower frequencies, so that
the two output signals are not quite
180 degrees out of phase. Also the
“second” signal to the lower output
tube is often smaller at the lower fre-
quencies. The simple phase-shift net-
work shown helps to compensate for
the deficiencies. At high frequencies the
reactance of the 0.25-uf capacitor is
negligible and the 10,000 and 22,000-
ohm resistors are effectively in parallel,
equivalent to about 7,000 ohms. At low
frequencies, the impedance rises (be-
coming 10,000 ohms at zero frequency).
This gives the lower output tube more
signal. If you are interested in experi-
menting, try interchanging the 10,000
and 22,000-ohm resistors—you’ll get
quite a bass-boost effect.

Two other toggle switches (S1 and
82) are ON-OFF and CUTTER-SPEAKER
controls. The first is a simple s.p.s.t. in
the line; the other connects a high-
impedance cutting head to the primary
of the output transformer or a pair of
low-impedance dynamic speakers to the
secondary. Like the SPEECH-MUSIC
switch it breaks one circuit while
closing another.

Recording monitor

It will be noted that one pair of con-
tacts is shunted by a small resistor,
so that the speakers are operating
faintly while the cutter is in action.
This provides either a monitor action
or extra reverberation, depending upon
whether or not the speakers are located
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COMPACT
MULTI-PURPOSE
AMPLIFIER

By JOHN W. STRAEDE

in the same room as the microphone.
56 ohms, 12 watt is usually suitable
though the optimum value depends on
the voice-coil impedance.

If the speaker field coils are used as
B+ filter chokes, at least one speaker
must be plugged in at all times.

When using a pick-up, tone is con-
trolled in three ways: Not only can the
output filter be used to give a sudden
“chop” (preferably just below the
needle resonant frequency if a wide-
range pick-up is used), but the bass
can be attenuated by the speech-music
switch (handy if you’re using som»
cheap crystal pick-up with no decent
high-frequency response). The general
balance between “highs” and “lows”
can be adjusted by a simple variable
resistance connected in the pick-up fil-
ter. When the pick-up tone control is
set at one end an extra bypass capacitor
(Cd in the circuit diagram), is con-
nected across the pick-up input caus-
ing a reduction of the high frequency
response. When set at the opposite end,
the bass boost network is put out of
action by the shorting of capacitor Ce.
At the midway position the tone control
affects neither the highs nor the lows.

Bass compensation

The pick-up “filter” is practically a
standard bass-boost network (see Bibli-
ography for reference), consisting of
resistors Ra and Rb and capacitor Ce.
There are also two fixed capacitors Ca
and Cb, the former to give moderately
sharp cut-off at the highest frequency
to be reproduced, the latter to balance
the customary treble-boost found in
nost modern records.

The values of Ca, etc., depend upon
the type of pick-up used and average
characteristics of the records most
often played. Typical values are given
in Table I for two English pick-ups,
one American and the writer's own
needle-armature magnetic.

Although the basic amplifier circuit
is standard, there are a few small
points worth considering: Two-in-one
tubes are used thus keeping the layout
compact and wiring short, resulting in
low hum level. Both microphone and
pick-up pre-amplifiers (the first 6SC7
tube), are grid-leak biased to keep

RADIO-ELECTRONICS
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down the hunt. Further reductions in
hum-level are provided in several ways.
All connections to the chassis are made
at one place—where the common cath-
ode of the first tube is grounded. No
other connection is made to the chassis
—even the power transformer and out-
put transformer are insulated from the
chassis. Separate leads to the common
ground point are run from the can over
the pick-up filter and from the metal
shields over the volume controls. Even
the metal case is not connected directly
to the chassis. Instead, a screw at the
extreme left of the front panel con-
nects the metal case to a solder lug
connected also to the common ground.
Metal shielding braid over hook-up wire
is insulated (with adhesive tape), where
it passes through the chassis.

Two other hum-prevention ideas that
are included are the separation of
power transformer and speaker trans-
former (at opposite ends of the chas-
sis), and the connecting of one side
(select the side giving lowest hum)
of the filament supply to a positive po-
tential of about 100 volts, thus pre-
venting any emission from the filaments
themselves. As far as possible, all re-
sistors and capacitors are as compact
as can be obtained.

One extra precaution against hum
may be necessary in some locations—a
small capacitor, say .002-uf and 600
volt rating connected between one side
of the A.C. line and the chassis. Re-
versing the A.C. line plug also helps to
cut down some types of hum.

Output circuit

The load for the output tubes is some-
thing of a compromise, first because
speaker and cutting head impedances
vary considerably with frequency and
operating conditions, and second be-
cause sometimes one and sometimes two
speakers may be used. About 10,000
ohms 1is correct so an output trans-
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ohms
47K
6.8 K
47K
47K
6.8 K

Pick-Up | Ra__ R
MAKE TYPE | ohms |

\Garrard Models E, F. | 33K
Garrard Senior Hi Fi | 47 K
Webster Magnetic 47K
BTH-Ed'swan |Needle Arm, = 150K
Med. Imped. Ncedle 33K

A[mq»igre.‘ o B o e
N.B: Rm is to suit microphone, opprox. .5 megohm for crystal.

"Ca "f_ Cb | Cc | Cd_
u'Fv __Llf~ _ufg _uf»
0001 | .00! .25 0z
| 0001 | .00 2 01
— 001 5 01
— | o002 .03 005
.0001

‘ .0005 2 .01

former labelled “20,000 ohm” is about
right—this used with two speakers
gives 1% of 20,000 or 10,000 ohms, the
correct load at the time when greatest
power is needed. The mismatch of 2:1
when a single speaker is used is of little
consequence.

Some high impedance magnetic cut-
ting-heads require small adjustments of
the circuit, usually either a shunt re-
sistor of about 10,000 ohms or a .25-uf
capacitor in series. Crystal cutters re-
quire shunt resistors to limit the output
voltage to a safe figure.

Constructional details and layout are
fairly obvious from the photographs.
The front panel of quarter-inch Mason-
ite is the sole support of the 18-gauge
steel chassis. Edges of the panel are
bevelled and the whole panel is crackle
painted with a black paint containing
a rubber emulsion. Lettering on the
panel is done by smoothing the paint
where necessary, moistening slightly
and writing with white show-card ink.
A’ light spray of shellac or clear duco
helps to anchor the dried white ink.

Rear view. This job
has a distinctly
Australian appear-
ance to the Ameri-
can reader, but
has the advantages
of compactness
and portability.
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VOICE COIL
2

Sc.h.oma_tic of the multi-purpose am-
plifier is above and Table I at left.

As panel size is only 10 x 71 ins. and
chassis size only 9 x 6 x 2 ins. it is sug-
gested that parts first be tried in vari-
ous positions until a nice uniform spac-
ing is devised.

A fourth toggle switch, to the left of
the specch-music switch, is a dummy.
Originally it was intended to vary the
bias resistor when changing from 6V6
to 6L6 tubes. but this was found un-
necessary in practice—the bias resistor
was not critical, even 300 ohms heing
satisfactory so far as the ear could tell.

What is obtained from the amplifier
depends to a very large extent on the
efficiency of the output transformenr.

Best results in recording speech are
obtained with the speech-music switch S3
set to SPEECH and the output filter S4 to
OFF. Simply throw the switch to Music
for music recording. For playing speech
records or for PA work, set the switch
to SPEECH and the output filter for
moderate attenuation. For music, try
various settings of both input and out-
put networks.

—end—
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Playback response curves
for LP, 45 and 78 r.p.m. records
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of recording may make additional equalization
hecessary on some records. Older 78 r.p.m records were recorded with a number of different curves, depending on date and
manufacturer. In general, prewar 78’s had a lower crossover (250-400 cycles) than current 78’s.

Curves prepared from information supplied by record manufacturers.
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Servicing — Test Instruments PR

servicing

O0SCILLATORS

HE oscillator of a superheterodyne

is, ordinarily, the most difficult sec-

tion of a receiver to service. If its

oscillator is not working properly,
there rarely is a signal to trace through
the set.

A simple check may be made to de-
termine whether or not the oscillator
stage is working. Having first deter-
mined that a signal does pass through
the i.f. section with a circuit-disturb-
ance test or by using a signal generator,
short out the oscillator tuning capacitor
with a screwdriver. If the oscillator is
working, a thump should be heard from
the speaker. Touching a finger to the
oscillator grid, or the hot side of the
oscillator coil, should cause the same
result. The oscillator is not working if
there is no sound from the speaker. A
more positive indication of oscillation,
and one not dependent upon the opera-
tion of any other stage in the set, is a
v.t.v.am. reading of the voltasge across
the oscillator grid leak. The grid should
be negative with respect to ground. A
typical reading at the low end of the
broadeast band is-6 volts. On sets for
which you have no circuit diagram, or
the grid bias reading is not listed, look
up the typical operation characteristics
of the oscillator tube in a tube manual.
In older sets that have no grid leak, the
voltage drop across the cathode resistor
gives a clue to its operation.

Most oscillator trouble is caused by
faulty tubes. Low transconductance,
especially in battery-operated tubes, is
a common source of trouble. A customer
who lived where no power lines were
available, brought in her battery set.
She had purchased a new long-life bat-
tery a few weeks before, but her set was
fading out after the first few minutes of
operation. The set worked steadily on
a new battery in the shop, so I checked
the 1A7 converter tube. Its transcon-
ductance was down only about 15% in
the tester, but the tube looked old, so I
replaced it. I explained to the lady that
without her own battery there to check
the set, I couldn’t be certain that a new
tube would fix it; I told her to bring
the tube back for a refund if it didn’t
work. It must have been all right, for
she never brought it back. Many in-
stances of apparently shortened battery
life are not due to faulty batteries, but
to low emission (or transconductance)
of the oscillator portion of the mixer.

Low filament voltage (when the set is
operated from the a.c. line) is a com-
mon source of oscillator trouble in 3-
way portables. Check the B-voltage at
the input filter capacitor; it should be
the same, or slightly higher, than the
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By ROBERT M. FIELD

line voltage. A poor rectifier or input
filter will cause a substantially lower
reading. Many new sets use selenium
rectifiers, and low B-voltage can be
traced, in many cases, to defects in
this rectifier. They may be tested with
an ohmmeter: The forward resistance
should not exceed a few hundred ohms,
and the reverse resistance should be a
hundred or more times greater. One
selenium rectifier I came across had a
front-to-back ratio of about 2; the re-
sultant a.c. current flow blew the cur-
rent-limiting resistor (in series from
rectifier to input filter).

In sets where the filaments are in
series with the cathode circuit of an
a.c.-d.c. audio-output tube and where a
new tube does not bring the filament
voltage up, try a shunting resistor from
screen to cathode of the output tube—
20,000 ohms at 1 watt is a good starter
—and work up or down from that value
as necessary.

Loss of plata voltage is a common
cause of oscillator failure in sets where
this voltagea is obtained through a series
resistor. It was once the practice of
some set manufacturers to bypass this
resistor with a 200 volt paper capacitor.
With age the capacitor breaks down
under the strain, and then the series-
dropping resistor goes too.

A less common cause of no plate volt-
age is an open plate winding of the os-
cillator coil. The break is usually near
either end of the coil, and unwinding a
turn or two and resoldering the wire
to its terminal lug will often fix it. In
this connection it might be mentioned
that a small percentage of oscillator
coils have rosin joints or fault from
some simple error, such as leaving the
enamel on or neglecting to solder the
connections during assembly and manu-
facture. A steady ohmmeter reading
usually indicates a good coil. A grid-dip
meter will give an excellent indication
of the condition of the tuned circuit as
a whole.

Crid capacitors give little trouble, as
a rule, but are tough to locate when
they do act up. A simple check may be
made by shunting a 100-uuf mica across
the suspected capacitor. Some sets use
an extra winding on the oscillator coil
as a coupling capacitor. Since this is
an open winding, no satisfactory check
can be made with an ohmmeter. If in
doubt, try a small mica capacitor from
oscillator grid to the hot side of the
oscillator coil.

Paper padding capacitors have given
me trouble; bad ones are almost always
intermittent. Variable mica pads oc-
casionally DLecome shorted (due to a
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broken piece of mica) but they may be
easily spotted by turning the adjusting
screw while measuring the grid bias.
I have replaced a few fixed mica pads
that were noisy or intermittent, in fact,
a silver mica pad that I put into a
communication receiver caused an inter-
mittent frequency shift, noticeable when
receiving code, due to just a single plate
making and breaking connection.

I have heard of a case in which a
customer adjusted'the trimmers on the
ganged capacitors and caused the mica
and screw to fall off. On replacing the
pieces he put the mica over the trimmer
and tightened down the screw! The
tuning capacitor thereupon was shorted
and the set was very dead.

I have yet to find an open grid leak,
but during either the assembling or
servicing of a set, the pigtail going to
grid sometimes gets pushed against
another lead and shorts the grid to
ground.

Trouble with tuning capacitors is
mainly confined to bent plates or metal
filings (or dirt) between the plates. In
personal portables, if the batteries are
left in the set after they are exhausted,
battery goo may get to the tuning ca-
pacitor and short out the plates. A
simple remedy is to flush the goo off
with warm water and dry the capacitor
with compressed air. Only in extreme
cases is it necessary to replace the ca-
pacitor. My customers get a gentle lec-
ture on the folly of leaving dead bat-
teries in their radios, together with a
set of “sealed” dry cells, when a job of
that kind comes in.

In case you think that oscillators
aren’t so tough: Just recently a set
came in. “Must be some simple little
thing,” said the customer, “it just goes
off and on.”

“It’s always something simple,” I
thought, but said merely, “Yes sir.”
At first it did look easy; bending the
chassis just right would stop the set.
It didn’t take long to discover that the
oscillator was the culprit—but I spent
a good hour, with the chassis upside
down, checking and rechecking every
piece of the oscillator circuit. After
there was nothing else left, I decided
it had to be the tuning capacitor, al-
though a quick look previously had in-
dicated that all was well. Turning the
chassis right side up disclosed the
trouble. The capacitor was shock-
mounted on rubber grommets, and the
grounding connection (a little soldering
lug) had a rosin joint. It goes to show
that when it comes to oscillators, you
just can’t trust a thing.

—end—
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Servicing— Test Instroments

ANY experimenters and serv-
ice technicians seem to over-
look the possibility of making

their own test equipment.
Construction of a volt-ohm-milliampere
meter is feasible and can be an economi-
cal project. Furthermore, the experience
to be gained from making such a unit
is not to be underestimated.

This nwltitester employs a 0—1 milli-
ampere meter and is a reliable and con-
venient instrument for many general
testing purposes. A meter with a 1,000
ohms-per-volt sensitivity can be inex-
pensive and fairly rugged, and may be
used with wire-wound resistors at a
cost much lower than would be possible
with a meter of higher sensitivity. The
only calibration required is a check with
another a.c. voltmeter at a few points.
Some voltage measurements, of course,
require higher sensitivity, but those
are commonly made with a vacuum-
tube voltmeter. This instrument is built
around an ordinary 0-1 ma meter hav-

FULL WAVE INSTR RECT

ing an accuracy rating of 27% at full
scale and an internal resistance of
approximately 45 ohms. The tester pro-
vides 8 d.c. voltage ranges, 7 a.c. volt-
age ranges, 4 d.c. milliampere ranges,
and 2 ohmmeter ranges.

No attempt was made to mark scales
on the meter directly. D.c. voltage and
d.c. milliampere ranges use simple
multipliers and shunts. Ohms and a.c.
volts are read from the meter scale with
the aid of tables. For accuracy isire-
wound 1% precision resistors were used
as multipliers and shunts. D.c. measure-
ments on any range are nearly as ac-
curate as the meter itself at the par-
ticular part of the scale where the
reading falls. The limiting factor for
accuracy in resistance measurement is
the linearity of the scale.

Construction details

The general layout is indicated by the
photo above. All parts except the
internal batteries were mounted on the
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Fig. 1—Diagram of the tester. Positions 1 and 3 are the two ochmmeter ranges.

www americanradiohistorv com

Useful as a primary or
auxiliary tester, this
economical unit will

give valuable service

By WM. C. STOECKER

A Practical Multitester

%1g-inch  Masonite panel. The usual
nilliammeter is not shielded, and accu-
racy will be affected if ferro-magnetic
material is mounted close to it. There-
fore a clearance of approximately 1 inch
was provided between the meter and
parts. The voltage multipliers were
mounted on the rear section of the
rotary switch; the front section was
used as the ohmmeter range selector.
The rectifier and fuse holder were
mounted on small pieces of Masonite,
providing insulation for these items.
Heavy-duty toggle switches (3 am-
peres) were used in the milliampere
section, since contact resistances must
be kept low. This section should be
wired with No. 18 wire, or heavier, and
the shunt leads should be kept as short
as possible.

The assembly was mounted in a
sturdy oak box the bottom of which was
a piece of ¥g-inch Masonite with rubber
feet attached to its corners. The over-
all dimensions of the box with panel
and bottom attached are 83 x 8% x 33
irches. This plan of construction facili-
tates assembly and wiring, and allows
space for adjustments and replace-
ments. The arrangement of parts is not
critical and any desired layout can be
used according to the preference of the
constructor. Fig. 1 shows the circuit.

Voltmeter section

The required resistance for each d.c.
range was calculated from Ohm’s law,
assuming a current of 1 milliampere
for full-scale deflection. On selector
point 1, for example, a 950-ohm resist-
ance (theoretically 955) was added to
the meter resistance to provide a circuit
resistance of 1,000 ohms, and on point 2
an additional 4,000 ohms brought the
circuit resistance to 5,000 ohms. Since a
950-ohm precision resistor was not

RADIO-ELECTRONICS
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Servicing—Test Instruments

available, a 900-okm and a 50-ohm
resistor were connected in series.

On a.c. voltage measurement the scale
is not linear, but shows a certain
amount of erowding near zero. This is
because rectifier efficiency, which is the
ratio of forward to inverse rectifier
current, decreases at low currents. This
is true of all ranges. An effect notice-
able on low voltage ranges is the in-
crease in rectifier resistance with de-
creasing rectifier current. If this
resistance change is not negligible in
comparison with the total resistance in
the multiplier circuit, an additional
distortion will result. For this reason,
the 1-volt scale was not used for a.c.
voltage measurement. A chart supplied
with the rectifier showed the comparison
of an a.c. scale with a linear d.c. scale.
By accurate interpolation from it,
values were obtained giving the com-
parison for 100 points on the d.c. scale.

A compensator consisting of R1 and
R2 was connected in series with the
rectifier input to provide an adjustable
correction for rectifier resistance. R1
and R2 (not shown in the photograph)
were mounted on a brass angle behind
the panel. If the readings on all a.c.
ranges are to be made proportional to
the d.c. multipliers it is necessary to
adjust the effective resistance of each
multiplier resistance 109 below the
nominal value for d.c. Since rectifier
characteristics vary, it will be necessary
to determine R2 by experiment. Start-
ing with a 3,900- or 3,300-ohm carbon
resistor, one should be found which
will permit adjustment for correct
reading on the lowest ranges by varying
R1.

Prepare an a.c. voltmeter table from
the scale conversion chart supplied for
the particular rectifier used. With a
borrowed a.c. voltmeter locate a series
of points. Adjust R1, and if necessary
R2, for correct readings on the 5- and
10-volts ranges. Revise your table or
chart to fit the other ranges, if
necessary.

Since each voltage multiplier resist-
ance for a.c. would be 10¢% lower (de-
pending on rectifier efficiency) than the
d.c. units, it would be more accurate to
use separate precision resistors for a.c.
ranges. We found the chart more con-
venient. It is possible, of course, for use
with 60-cicle a.c. voltages, to connect
proper value paper capacitors across
each multiplier resistance such as to
lower the a.c. impedance (correcting the
a.c. reading) without affecting the d.c.
ranges. The voltage rating for the
higher resistance multiplier shunt
capacitors should be 600 volts or better.

Ohmmeter section

The tester measures resistances from
0 to over 10,000 ohms on the low range
(980 mid-scale), and from 0 to well over
100,000 ohms on the high range (10,000
mid-scale). An internal battery sup-
plies 1.5 volts for the low range and 10.5
volts for the high range. The rotary
range-selector switch selects the proper
battery voltage and circuit resistance
for the two ohmmeter positions, points
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1 and 3, and a d.p.d.t. toggle switch
connects the battery and ohms-adjust
shunt. Battery terminals are connected
to three binding posts on the panel for
external battery use. A momentary con-
tact switch shorting the ohmmeter ter-
minals has proved to be a great con-
venience in making the fvll-scale zero
ohms adjustment.

In measuring an unknown resistance
the instrument is first set for ohms on
the proper range and then adjusted for
full-scale deflection of the meter. With
an unknown resistance connected to the
terminals, the meter will read some
value less than full scale, 1 milliam-
pere. If R, is the total circuit resist-
ance of the instrument, the unknown
resistance R is given by

R
1

R, was calculated at 980 ohms for the
low scale and 10,000 ohms for the high
scale, taking into account the resistance
of the meter and the effect of its adjust-
able shunt. The resistance of a battery
in good condition may be neglected. For
each range a table was prepared con-
taining 100 calculated resistance values,
one for each half-division on the scale.
The tables have proved to be rapid and
convenient in use; the small effort in-
volved in calculating a value for each
half-division has been well justified.

(If a quantity of resistors are avail-
able, it is simpler and quicker to cali-
brate direct rather than by calculation.
Use what precision resistors you have,
and for other values use £9% or better
resistors, checking them by measuring
a number. If three out of five resistors
have approximately the same resist-
ance, it’s probably very close to the
rated value.—Editor.)

R =

cI{'c

Milliammeter section

Milliamperes are mecasured on four
current ranges, 0-1, 0-10, 0-100, and
0-1,000. The meter itself covers the 0-1
ma range, and for each of the other
ranges it is shunted by a resistor.

For a meter having an internal re-
sistance R,,, the required shunt resist-
ance R, for any scale multiplier n is
found by the formula,

R,=R./(n-~1)

The meter used has an internal resist-
ance of almost exactly 45 ohms, there-
fore a shunt of 5 ohms resistance was
required for the 0 to 10 ma range. The
5-ohm shunt was arranged so that it
could be switched in series with the
meter for the two higher ranges,
making the effective meter resistance
50 ohms. Note that connecting a re-
sistor in series with the meter in the
manner shown in the circuit diagram is
equivalent to substituting a meter hav-
ing an internal resistance which is
greater by the amount of resistance
added. Using this arrangement, shunts
of 0.505 and 0.05005 ohms resistance
were calculated for scale multipliers of
100 and 1,000 respectively. Even-value
resistors of 0.5 and 0.05 ohms were
used, the latter being secured by con-
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necting two 0.1-ohm resistors in
parallel.

There would of course be no point in
using the series-shunt switch in cases
where the meter resistance is not nine-
tenths of a convenient round number,
as (in this case) 45 or 27 or 90. Com-
pensation can be made readily for a
lower (or slightly higher) resistance by
inserting additional resistance at point
Z on the diagram to make up the dif-
ference between it and 50 ohms. For
meters far from 50 ohms, it would be
better to calculate the shunts. Remem-
ber that the n — 1 of the formula means

that to multiply 10 times, you have to

0

0-IMA %5 %.s .05 MA
<: PU—Y
ot 6l° %‘_0_0;1\000
= %3
J‘TJ

Fig. 2—A modified milliammeter circuit.

use a shunt 1/9 the resistance of the
meter; for 100 times, a shunt of 1/99
the meter resistance is needed, and
SO on.

Before setting up the milliampere
section, the internal resistance of the
meter must be accurately determined.
The following method is satisfactory,
and does not require costly equipment:
Connect the meter to a good 9-volt bat-
tery in series with a resistor of approxi-
mately 10,000 ohms and note the deflec-
tion. Now shunt the meter with a 50-
ohm precision resistor or any resistor
of approximately that value which has
been accurately calibrated, and again
note the deflection. Calculate the meter
resistance by substituting in the shunt
formula above, using for the value of n
the first deflection divided by the sec-
ond. (By a process similar to this, it is
possible to use the tester for measure-
ment of very low resistance.)

It must be emphasized that should
any of the switches in the milliammeter
section become defective or dirty, all
the current being measured would flow
through the meter, and probably de-
stroy it. While there has been no trou-
ble with this particular instrument, an
improved method of switching the cur-
rent shunts into the meter circuit is
indicated in Fig. 2. As will be noted,
the three toggle switches are replaced
by one 1-pole 4-position rotary switch
(which may be a section of the main
range-selector switch used). With this
cireuit any imperfect or dirty contacts
will take the meter out of the circuit
and eliminate any possibility of excess,
unshunted current from flowing through
the meter and injuring it. The two extra
5-ohm resistors should be the same type
as the 10-ma, 5-ohm shunt. They serve
to maintain an effective meter resist-
ance of 50 ohms for the 100- and 1,000-
ma ranges.

—end—
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The technician watches the field strength
meter when adjusting the transmitter.

ECENT improvements in the de-

sign, installation, and mainte-

nance of mobile two-way radiohave

greatly increased the role that
vehicular communication plays in our
society. Besides police and fire depart-
ments, taxis, buses, many utilities, fac-
tories, and farmers co-operatives have
adopted this facility as an aid in their
operations.

With these advances have come im-
proved radio communications. This ap-
plies especially to the 152- to 162-mega-
cycle band. The increased familiarity
with the higher frequencies brought
about by the war, and increased inter-
est in TV and FM have helped make
this so. With just a few watts fre-
quency modulated on this band, good,
clear reception can be had over a dis-
tance of approximately 10 miles. On
several occasions, while repairs were
being made on a 3-watt transmitter,
the control station was contacted from
inside a garage constructed of steel and
concrete over a distance of about 3
miles. With some of the larger units
whose output is approximately 30 watts,
excellent reception was obtained up to
about 50 miles of hilly terrain.

The control or master station

Setting up and maintaining the fixed
station will not present any great prob-
lem. The antenna installation, however,
may involve considerable work before
the desired coverage and radiation pat-
tern is achieved. If satisfactory trans-
mission and reception is desired over a
large area, the highest spot that the
local terrain allows is picked for the
antenna. This often turns out to be the
town’s water standpipe. After the some-
what difficult job of properly mounting
the antenna is accomplished, future
trouble with this item will be rare.

MAINTAINING
TWO-WAY

RA D I 0 By HARDIN G. STRATMAN

Part

installation kinks,

|l - Equipment and

plus

a few servicing problems

The fixed station may be either local-
ly or remotely controlled. There are
pros and cons to either type. If locally
controlled, it is not likely that the an-
tenna has been placed in the best spot.
However, if trouble occurs, all parts of
the equipment will be immediately ac-
cessible. If the unit is remotely con-
trolled a good spot has probably been
chosen for the antenna but a special
line is required for the transfer of intel-
ligence and relay control voltages from
the operating point to the transmitter.
Trouble may be caused by power failure
at either one of the two points. A gaso-
line-driven generator unit is a valuable
asset in maintaining uninterrupted
operation. The extra line used when
operating remotely will invariably be
an ordinary telephone line with a line
amplifier at the operating position. Be-
sides acting as a preamplifier for the
microphone and amplifying the incom-
ing signals from the receivers, the line
amplifier sometimes contains a tone os-
ctllator which is used on occasion to
attract the attention of the listeners to
important messages. The line amplifier
contains a B-plus supply and voltage-
divider system to actuate specific relays
for shifting to different frequencies.

The method used to shift from one
frequency to another may be of inter-
est. When the operator presses the
microphone button, a voltage of say,
plus 70 volts is applied to the line con-
trolling the transmitter. This actuates
the B-plus relay, energizing the trans-
mitter, and at the same time another re-
lay closes, switching in a specific erystal.
If a different frequency is desired, the
operator turns a switch and presses the
mike button, and a voltage of approxi-
mately plus 120 volts is applied to the
line feeding the transmitter. This again
closes the B-plus relay but the added
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voltage will cause a different crystal
relay to switch in. If a third frequency
is desired, the voltage feeding the trans-
mitter may he reversed, switching in
still another crystal. In almost all cases
these frequencies will be channeled
through the same tubes and circuits
with no retuning required since the
bandpass is very wide. No loss of power
will be noticed. The range of transmit-
ting frequencies will usually cover 200
to 300 ke. It could be considerably less
since most of the receivers are double
superheterodynes and, consequently.
very selective.

The most troublesome components of
the fixed station are the frequency-
shifting relays, as many of them are
multicontact units. If they are under a
dust cover. clean the contacts only when
they commence giving trouble since any
slight bend in the reeds throws them off.
A considerable amount of servicing time
will be involved with tubes, especially
rectifiers.

Mobile units

The mobile radio communication
equipment is installed in the trunk of
the car, thereby maintaining ecruising
comfort in the car. Instead of drilling a
number of holes in the floor of the trunk
to mount the main units and using the
sheet metal screws supplied with the
equipment, a board straddling the gas
tank is recommended. Mount it with
four stove bolts, clearing the gas tank
on both sides to eliminate the danger of
puncturing the gas tank. The possibility
of the bolts loosening through vibration
will be minimized if the bolts are double-
nutted. Since mobile units are subject
to constant vibration, secure mounting
will prevent trouble later. A mounting
board can give shock-absorbing action
and allow provision for additional shock

RADIO-ELECTRONICS
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mounts if deemed necessary. As a rule,
shock mounts will lengthen tube life and
reduce stress on the units’ components.
Since the radio units usually outlast the
cars many times over, having the units
already mounted on a board will speed
up reinstallation in other cars. Over a
period of several years many hours will
be saved in equipment change-over. The
chassis must be bonded to the frame of
the car. Half-inch-wide copper strap or
braid has proven completely satisfac-
tory. Although the first few units had
the bonding brazed to the car frame,
self-tapping serews were later tried and
found to work just as well. It is easier
to drill a hole through the copper braid,
if some solder is flowed onto the ends
first.

Installation entails running cables
to the battery under the hood and to the
control panel on the dashboard. For
best results separate the cables into two
equal sets, usually two cables to each
set, and run them along each side of
the car under the floor matting close to
the doors instead of next to the trans-
mission housing. The cables are easily
run along the side and behind the back
seat to the trunk but if placed next to
the transmission housing, the back seat
will refuse to fit properly in the catches
and will be a continuous source of an-
noyance. Furthermore, placing cables
next to the transmission housing will
interfere with the proper operation of
the eluteh, brake, and gas pedals, as the
cables will drift around after a time.

A roof-mounted antenna will be the
touchiest and toughest part of the mo-
bile installation. The coaxial feed line
to the trunk will present some unique
problems. A roof installation, besides
the extra height, provides a large radi-
ating plane free of obstructions. The
best spot is on the center line of the
car slightly back of the front and back
door center post and between roof ribs.
It is practically impossible to get the
coaxial line from the antenna mounting
hole to the trunk in one operation with-
out marring and disturbing the uphol-
stery. After the mounting hole has been
drilled, the upholstery immediately
above one of the rear windows should be
loosened for about a foot and a length

Mobile control panel. Speaker is on firewall under the dash.
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of semiflexible wire, such as No. 8 or 10
copper bus, should then be inserted
down the channel just above the window
and run down along the side of the car
where the wires to the ceiling light of
the car will probably be found. The bus
wire should be poked down the channel
till the end reaches the trunk compart-
ment. One end of the antenna coax lead
can then be taped or tied to the end of
the bus in the trunk and then pulled
back to a point above the window. The
coax lead is loosened from the bus wire
which is then inserted through the hole
in the top of the car and worked over to
the side of the car above the window
where the end of the antenna coax pro-
trudes. It is again fastened to the end
of the bus wire and pulled through the
hole in the roof and connected to the
antenna. Soldering the coaxial lead to
the antenna must be carefully done or
the center conductor may short to the
outer shield if allowed to get too hot.

The loosening and refitting of the
upholstery above the window can be
neatly done, as follows: With a wide-
blade screwdriver, pry up slightly the
metal strip along the top edge of one
rear window and unhook the upholstery
from the teeth on the strip, leaving the
molding still attached to the frame.
Loosening about one foot should give
ample working room. After the installa-
tion of the antenna has been completed,
the metal strip should be forced firmly
back along the window frame and the
upholstery tucked under the metal strip.
A little clear varnish around the an-
tenna mounting hole will prevent mois-
ture from seeping into the car and
ruining the upholstery.

A must in every good mobile installa-
tion is that the car have an oversize
generator. Some of the larger radio
units draw as much as 40 amperes and
the battery must be kept up or it will
be continually going dead. It is especial-
ly important that the battery terminals
be kept clean, as a very slight resistance
developing here due to corrosion ecan
cause a lot of trouble. It often does not
show up except under load while trans-
mitting; checking across the terminals
with a voltmeter will show no trouble.
If the entire outfit, one fine day, should
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suddenly go dead when the mike button
is depressed, the trouble can usually be
traced to corroded battery terminals.
After cleaning them, a small amount of
vasoline on the terminals will retard
further corrosion.

Complaints of intermittent operation
in mobile equipment will often be traced
to tubes not properly seated in their
sockets. Lower-powered transmitters
and receivers use vibrator type power
supplies. They will be subject, of course,
to the usual limited life of about six
months of almost continuous service.

When the fuse on a particular re-
ceiver is continually blowing for no ap-
parent reason, the logical thing to
suspect is the vibrator. Replacing it will
usually clear up the trouble. Speaker
hum can almost always be traced to a
bad filter capacitor in the power supply,
just as in any conventional radio re-
ceiver. Buffer capacitors with a 1,600-
volt rating will very seldom break down.
An operator will occasionally complain
of distortion, and if the transmitter
tubes all check okay and all stages
meter properly, the modulator tubes are
a sure bet to be somehow at fault. A lot
of outfits use a 2E24 or 2E26 tube in the
driver and power amplifier stages and
if the drive to the grids is not kept high
considerable trouble results. If the
driver tube of a transmitter becomes
even slightly weak, it is a good idea to
replace it to protect the final stages
from burning out. In the long run this
will pay off in less expense and trouble.
The brushes in the motor-generator of
the more powerful mobile units should
be checked regularly and cup grease
kept on the bearings. After approxi-
mately three or four years, the motor
and generator commutators will require
turning down on a lathe to eliminate
arcing and noise.

Since the plate relay which supplies
B-plus to the output tubes passes con-
siderable current through its contacts,
they will become burned and pitted.
They can be filed and cleaned just so
often before the relay must be replaced.
Its life can be extended by operating
the power output tubes well within
their limits.

(to be continued)

Units with covers off. Transmitter uses a motor generator.
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Efficien
TV
Service
In the

Customer’s Home

By W. M. TOMLIN*

FFICIENT and satisfactory tele-
vision servicing can Le performed
almost entirely in the customer’s
home. In fact, RCA Service Com-

pany television service branches handle
more than 90% of their service work in
the home.

While our methods of operation may
differ somewhat from the other service
organizations, they at least typify the
many factors involved in rendering
efficient and satisfactory service to our
many customers, whether the chassis is
repaired in the home or brought to the
shop for repairs.

The high cost of bringing the chassis
to the shop makes it necessary that ev-
ery effort be made to handle in the
home such repairs as replacement of
tubes, capacitors, resistors, and simi-
lar defective parts. Conversely, the
chassis that are brought to the shop for
repairs are those that would be too
costly to service in the field.

These chassis usually are the ones
that require replacement for major
parts or have certain intermittent con-
ditions that involve the use of special
shop testing equipment. No r.f. and
i.f. alignment is performed in the field,
so these sets end up in the shop.

The most important factor in home
service is the original diagnosis of the
trouble. The use of test points found in
most chassis, of course, expedites diag-
nosis. These test points are located at
converter grid, i.f. bias bus, second de-
tector output, and in the video ampli-
fier circuit. Once the trouble has been
isolated to a particular circuit, it is nec-
essary to explore only this circuit to
find the cause of trouble.

The trained technician usually han-
dles from eight to ten service calls per
day. Therefore, it is important that he

*Engineering Dept., RCA Service Company. Inc.

waste no time exploring other circuits
which obviously do not contribute to
the trouble. The so-called “know-how”
in television service is knowing, from
the symptoms observed, the exact part
of the receiver to check, and quickly
locating the trouble by systematic check
and analysis of the circuit. The expe-
rienced technician usually knows the
eccentricities of individual chassis and
can locate these troubles readily.

Proper tools for the job

For field service, our technicians are
equipped with a volt-ohmmeter (20,000
ohms per volt) which is satisfactory for
analyzing the common troubles en-
countered in home service. The neces-
sary hand tools, screw drivers, socket
wrenches, adjusting tools, soldering
iron, line cord, drop cloth, etc., are neat-
ly arranged in a tool box so that they
can be easily located when needed. This
also includes such convenience items as
extension cables, picture tube and yoke
cables, etc. (usually made up by the
service technician on his own, to expe-
dite his work).

Besides the tools, the technician car-
ries a complete kit of tubes and parts
normally required. These parts usually
consist of an assortment of resistors,
capacitors, and other specific compo-
nents known to be sources of trouble in
the various chassis.

If the technician finds that a part
needed is not in his kit, the part num-
ber is obtained from the parts list of
the service data for the model being
serviced and ordered when he returns
to the branch at the end of the day.
The part is placed in his personal parts
bin in the shop by the stockman, for
delivery to the customer the next day.

Because of the increase in the number
of different sizes and types of picture
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Explanations to the customer are an im-
portant part of in-the-home servicing.

tubes, it is impossible for the techni-
cian to carry all types and sizes, unless
his calls are scheduled on similar mod-
els. If a picture tube replacement is
needed and is not available from the
technician’s kit of tubes, it is usually
handled the same as other parts not nor-
mally carried by the technician, and
delivered the following day. However,
sometimes special delivery of picture
tubes can be obtained by a phone call
to the branch. The tube is dispatched
to the customer's home and installed by
a follow-up technician from a truck
equipped with a complete stock of all
sizes and types of picture tubes.

Why do they go wrong?

Any successful servicing operation
calls for a periodic review of the
“causes of need for service.” Just what
happens to a television receiver when
it becomes inoperative? An analysis of
3,000 service calls made during Novem-
ber, 1951. in 15 different locations
throughout the country revealed the
following facts:

Reason for Failure % of Calls
Tubes ... .. ... .. ... ... 44.3
Minor picture adjustments, center-

ing, size, a.g.c..ete. ... ... 18.8
Component parts, capacitors, re-

sistors, transformers, etc. ...... 10.8
Miscellaneous — interference, nui-

sance calls, duplications. minor

rechecks, instruction, checkup,

(G435 05 A e B0nE 588086 900005000000 22.9

Antenna work—reorienting, repairs,
transmission lines, ete. .........

(These figures alse include replacements on
older receivers when life expectancy enters
into the problem)

Among this group of 3,000 calls, it
was found necessary to return only 120
receivers to the shop for repairs—46 of
these for realignment, the remainder
for troubles not easy for the technician
to diagnose in the home.

These figures are very interesting
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and refute the popular belief that re-
alignment is a major problem in TV
receiver servicing. The figures also sup-
port the claims of major servicing agen-
cies that more than 809% of the re-
ceivers can be serviced in the home.
Customer handling, basic training in
the shop of the service technician, prop-
er scheduling and briefing before mak-
ing the call, and adequacy of tools,
tubes, and parts, are the prerequisites
that help solve many home servicing
problems. To this must be added the
initiative and the will-to-try of the
technician. This combination will work
in most any size servicing operation.

Formula for efficiency

What then is the formula for success-
ful servicing of television receivers?
Any successful operation starts with
the initial conversation with the cus-
tomer reporting that his receiver is in-
operative. The handling of the customer
at this moment is just as importan: as
the technical excellence of the man as-
signed to the job, or the complexity of
the equipment that he uses. The cus-
tomer has a legitimate complaint—he
has reason to be annoved. His major
form of entertainment has been inter-
rupted. He is to be treated with respect
and sympathy—not irritability or argu-
ment. Right here, in 99¢ of the cases,
is determined whether the service tech-
nician can fix that receiver in the home.
Psychology at this moment is of much
more value than a B.S. degree.

The next step toward solving this
particular complaint is in selecting the
technician who will handle the call.
Avoid clash of personalities wherever
possible. The nature of the complaint
should be-outlined fully on the job card
handed -the technician, so he can equip
himself with the expected tubes and
parts that may be at fault. Scheduling
this call with other calls in the vicinity
—and if possible, on similar models—is
a must in the interest of economy and
efficiency. If he needs coaching on how
to handle this particular trouble—give
him: such assistance. Needless to say,
he should have the necessary schematics
and case histories that go with that .ar-
ticular model receiver. One minute
briefing in the shop may save thirty
minutes in the home. Make sure he
knows the location of the customer’s
residence, and that the customer will be
at home.

A very important part of the suc-
cessful servicing program is explain-
ing to the customer what was done, and
demonstrating the improved perform-
ance. Time permitting, it is also an ad-
mirable point of professional courtesy
to call the customer the next day to
check on the work that was done.

In handling almost all our service
work in the home, we do not use any
secret or miraculous methods, but rath-
er the down-to-earth common-sense
practices that have been relied on by
good technicians of the radio service in-
dustry for years.

—end—
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Service Beneh Contest

Seeoml__ Prize

Mr. Whitton’s panel design permits maximum utilization of the working space.

ACCENT ON SPACE

By C. J. WHITTON*

IKE most service technicians, our

preferences in a test bench were di-
vided between the flexibility and con-
venience of individual unmounted
instruments and the solid and impres-
sive appearance (to the customer) of a
symmeatrical mounted ranel. This test
bench and panel was designed to meet
both these requirements.

As you will note from the photo-
graph, we have used the accepted patch-
cord method of making instruments
available at all positions on the bench,
without having to move the chassis or
other instruments being used. Obsoles-
cence was also considered in the ar-
r.ngement and construction of the
panel. The large center panel contains
instruments least apt to become obso-
lete, while instruments such as the tube
tester and others whose life is likely to
be short are mounted in the smaller
end panels. These panel sections are
made of quarter-inch tempered Mason-
ite and are paint:d with auto enamel
(with the color code recorded so they

*Denison, Texas
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may be accurately matched when
replacement is necessary).

Another feature that has proven very
convenient in use, is the mounting of
the panel to the work bench. The lower
edge of panel projects 10 inches over
the work top and is raised 12 inches
above the bench top. This places all
controls within easy reach and still
leaves ample bench area for the average
chassis.

The frame for the panel support is
made of 1% x 13% (£ x 2) material.
There are two end supports as shown in
the drawing. Stringers run across the
bench at the rear top and bottom (see
photo), along the front of the top and
along the lower edge of the panel at the
front. There is another stringer at the
back about 8 inches from the bench—
just so placed that it and the panel
would make two sides of a square.

The center brace on each end piece
runs between these two lower stringers,
and a piece of 1-inch shelving runs the
length of the bench on top of them,
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making a floor for the panel section.
Two middle support sections are also
made. They are like the end section,
but have no lower leg section. One of
these is placed at each panel break. The

i BV gV P I
4 :I:HITE PINE FRAME

s

e e
U o8 i
ALL AC OUTLETS LOCATED ON i
|“ SKIRT AT EXTREME REAR !
OF BENCH

1 U 4 ¢
A 4~BOLT TO BENCH TOP ;g g I

i o

} WORK BENCH TOP {

o b

End section of the panel support frame.

bottom edges rest on the shelf and are
screwed firmly to it.

For better center support, a length
of 1-inch angle iron runs the full length
of the panel (see photo). It is externally
grounded and serves as a convenient
grounding bus that cannot be acci-
dentally contacted but may be used
along the length of the bench by using
alligator-clip leads.

The work bench proper is simple in
design. The base consists of two identi-
cal drawer sections. Work top trusses
are of 2- x 4-inch material with a 1-inch
top covered with tempered Masonite
and painted with a good grade floor
enamel. Drawer sizes may vary with
individual requirements, but ours were
designed to hold small bench tools and
small parts not easily stocked on open
shelving.

The choice of instruments and their
grouping was not due to haphazard de-
cision but was the result of eight years
of study, and planning what we wanted
in a permanent test bench:

The left panel section consists of an
audio-control panel, a vibrator analyzer,
voltage control for d.c. supply, and a
row of patching jacks.

The right panel section contains the
tube tester and a row of patching jacks.

The center panel contains a resist-
ance bridge, two volt-ohmmeters, a 15-
volt d.c. meter, a 30-amp d.c. meter,
polarized d.c. metered output jack (for
auto radios), patch network jacks, Ana-
lyst, a 150-volt a.c. meter, a 75-watt a.c.
wattmeter (this meter is on single a.c.
outlet skirt under panel), and an FM-
AM signal generator.

All instruments are standard com-
mercial units and require no descrip-
tion other than the fact that each unit
has its own red-jeweled indicator. The
entire panel is controlled by a 20-amp
automatic circuit breaker which has a
green-jeweled indicator in top center of
main panel.

As you may note in the photo, there
is a row of patch jacks within easy
reach of all instruments. Each end sec-
tion carries five standard tip and sleeve
jacks. The two top jacks in each section
are connected in parallel with low-loss
coaxial shielded cable with shields com-
monly grounded to sleeve connection of
jacks. Each of the lower three jacks is
horizontally connected with its opposite
number on the other end panel with
parallel cord with no common connec-
tions. Thus an instrument on one end
panel may be plugged into the jack near
it with a jumper cord and may be used

at the other end of the bench by plug-
ging into the corresponding jack. When
the photograph was taken only four
jacks were in use. A fifth jack was
added later.

The audic panel consists of an a.c.
control switch; pilot light; input jacks
for standard phono plug, microphone,
and electrical instrument pickups; and
output jacks for external speaker. All
shielded input leads, speaker leads, and
a.c. supply leads from this panel termi-
nate at one of our standard 25-watt
rental PA amplifiers, which is mounted
under the back edge of the bench with
controls accessible to the technician.
This amplifier may be easily removed
when peak PA rentals demand its use.
The panel test speaker may be switched
to the amplifier’s output or to bottom
row of patch jacks, thus making test
speaker connections available at any
point along the bench.

Another customer-convincing feature
of this panel is the use of the noise test
jack usually incorporated in the pres-
ent-day tube checker. Plug the noise
test jack on tester to shielded patch
jack, then jumper the corresponding
jack to input of audio panel, switch the
tes: speaker to output, and presto! the
noises that may appear in the tube
under test will sound convincing indeed
to the customer. To make this test more
usable and to generally increase the
efficiency of the entire panel, all instru-
ments should be properly phased and
grounded. —end—

Corona a Problem With Big Tubes

A number of service organizations
find an undue amount of corona and
arcing in the high-voltage power sup-
plies of new large-screen receivers. In
these sets, especially those using the
19-inch and larger tubes, the high
voltage power supply develops between
12-18 kv for the picture tube. At these
high voltages the tendency toward arc-
ing or corona is much greater than at
the 8-9 kv commonly used for smaller
picture tubes. It is especially bother-
some in damp locations and during hu-
mid weather. Near the ocean and the
Great Lakes where the air has a large
moisture content, corona is one of the
most frequent reasons for service calls
on large screen receivers.

Corona is apparent usually in re-
duced brightness and a buzzing sound,
regardless of volume control setting.
The decrease in brightness is caused
by the extra loading which the corona
presents to the high-voltage circuit,
and which decreases the second-anode
potential. Corona occurs when the po-

tential at one point is so great that it
forces all free electrons to the surface,
and the surface is so small that elec-
trons are ‘‘crowded out” and pushed
into the air where they change oxygen
molecules into ozone molecules. Ozone
is the clean-smelling gas present after
severe electrical discharges. Often one
can smell the ozone at the back of the
receiver as a sure indication of corona.
In addition. corona can be seen in the
dark as a bluish glow around a thin
wire or sharp point.

One of the cures for corona is to
smooth out sharp points by applying
solder and letting it flow smoothly.
Painting all exposed metal surfaces
with polystyrene coil dope or Glyptal
will also help, especially when the
corona source is hard to locate exactly.
Dust and dirt on insulating material
often form a leakage path for corona
or arcing. A good cleaning with car-
bon tetrachloride and subsequent appli-
cation of coil dope will clear it up.

—end—

Have you had an interesting servicing experience recently? Or learned some-
thing new about the business end of servicing? Or maybe you have built a better
TV service instrument, shortwave receiver or what have you? If so, chances are
RADIO-ELECTRONICS readers would like to hear abeut it. We pay excellent
rates for good down-to-earth articles. Let us know what you are thinking of
writing about and ask for an Author's Guide.
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FIX IT YOURSELF

HE TV repairman is suffering

from a rash—a rash of *“fix-it-your-

self” TV books. They are an-

nounced by radio and TV broad-
cast, in newspaper advertising, and
even in the windows of TV and parts
dealers (some of whom should know
better). The TV technician is rightly
troubled because his profession is being
belittled by the shouted suggestion that
anyone with a fiftyv-cent book can bhe a
fair TV repairman. Even more he re-
sents the implication that the average
TV repairman is a racketeer which
dominates much of the advertising
(though far less prominent in the books
themselves). Just how useful or harm-
ful are these works? What will be their
impact on the TV service technician?

Four representative specimens ap-
pear in the photograph. They may be
a little better than average, since at
least two of them were sent to this
magazine in good faith, with a request
for review.

The cheapest of these, “How to Ad-
just Your Television” s~lls for 50¢. It
has 47 pages in four chapters. The
theme of the book is: “Eighty-five per-
cent of the things that require servic-
ing a TV set are repairable by AD-
JUSTMENTS or TUBE REPLACE-
MENTS.” Chapter I describes adjust-
ments, telling the set owner how to vary
horizontal and vertical amplification,
center the picture, adjust the ion trap
(1), ete. The second chapter discusses
the antenna and lead-in, the third, com-
mon tube failures, and the tourth is a
short lesson on television theory. Then
follows some useful information on
possible modifications (color, big-tube
conversion, ete.) and an ovder blank
with which the set owner can obtain a
tube layout for his set for $1.00.

The book is obviously written by
someone familiar with television. Its
chief fault is ambition. More than one
set owner is going to get in wrong mak-
ing some of the adjustments. Much of
the material will be over the reader’s
head. There seems to he little reason for
giving the set owner a glossary of tech-
nical terms, though chapter IV ‘“How
You Get a TV Picture” may be inter-
esting if not useful. The service tech-
nician is mentioned in the introduction,
which states that due to the shortage
of technicians ““. . . in many cases boys
who should be installing antennas are
sent out as ‘repairmen.’” This is costly
both to the repair dealer and the set
owner.”

Two code-type books

Of an entirely different type is “Now
You Can Fix Your Own TV Set.” It
makes no attempt to instruect the owner
in the principles of television, but sim-
ply prints tube layouts of 107 TV re-
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ceivers, with a list of trouble symptoms
below. Each symptom is given one or a
series of code numbers. These code
numbers appear as callouts on the lay-
outs above, with lines running from
the tubes that might be responsible.

A set owner might be able, with this
book and a spare set of tubes, to fix a
fair proportion of the troubles in his
receiver. A spare set of tubes, however,
would make the book unnecessary. All
the owner would have to do is replace
«ll his tubes when his set goes wrong.
Then he could put the old ones back one
by one. till the symptoms show up
again. The last tube in would be the
euilty one.

The owner would probably be at a
loss in the numerous cases where tube
failure is a symptom of some other
trouble. These books should carry a
note: “If the new tube goes bad a few
hours after installing it, call a serv-
ice technician.” Such a note would cover
a large percentage—but not all—of
such cases.

“Now You Can Fix” contains some
introductory information. including in-
structions on removing and replacing
tubes safely. The inexperienced set
owner is warned against touching the
controls on the back of the set. (‘“Ad-
justments” have r.o place in the picture,
apparently.) According to the plOde(:‘
Y. .. up to 75 of all troubles in tele-
vision sets are caused by either defec-
tive tubes or faulty antennas.”

The other code-type book is written
by an author familiar to service tech-
nicians. It is “The Television Doctor”
by H.G. Cisin, well known electronic
engineer and author of articles in this
and other magazines. This book sells
for $1. The set owner is asked to check
three things: the picture, the raster
(called “bright area™) and the sound.
Various conditions of each of these are
given in three lists on the inside front
cover. There are 69 picture conditions
and a smaller number of the other two.
Each is numbered or indicated by a let-
ter.

The set owner runs down the lists to
the symptoms that describe his troubles,
combines their numbers and letters into
a phone-number-like code and searches
for the remedy under this code. For ex-
ample, the code for “no picture” is 1,
that for “no bright area” is A and for
“weak sound” is 11. Hence the code
combination for this condition is 1A11.
Next step is to turn to the second chap-
ter “Trouble Location Guide” to identi-
fy the code symbol and find what’s
wrong. It’s disappointing to find no
1A11—in fact nothing between 1A7 and
2A7. This may be one of the troubles a
set owner cannot repair, and possibly
this code appears ir. “Rapid Trouble
Shooting”, a companion hook for TV
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service technicians. The symptoms giv-
en in the three lists can be combined
into more than 35,000 different codes, so
it might be too much to expect them all
in any one book!

Cisin quite plainly has had first-hand
experience in TV servicing, and one of
his difficulties is dropping into terms
not familiar to the set owner. The third
chapter explains many of these terms,
and the fourth goes into tube replace-
ment. Even picture tube replacement
is covered, and the owner is given de-
tailed instructions, including how to
adjust the ion trap, and even disposing
of the old tube.

Unlike some authors, Cisin does not
represent the TV technician as a rack-
eteer, but as a good-natured individual
who will be rather pleased if he finds
the set owner intelligent enough to
make small adjustments or replace
burnt-out tubes: “As a matter of fact,
he prefers not to be called on trivial
matters,” because then “he is obliged to
charge you what may seem to you an
unreasonable price, but you must re-
member that his time is valuable and he
must be recompensed for it.” A point of
view which is original even to some
service technicians!

A smoother job

A book which takes a somewhat dif-
ferent view is “TV Owner’s Guide to
Operation and Repair” an ambitious-
looking job that sells for $1.98. Appar-
ently written by a non-technical writer
to help non-technical readers to pur-
chase, operate, and install their own
televisers, it is a mixture of common-
sense advice and delicious nonsense,
with the latter predominating.

On the one hand, the author performs
a real service by printing genuine cop-
ies of warranties, purchase and service
contracts, and points out many pitfalls
which the customer can avoid if fore-
warned.

On the other hand, the reader might
lose all these advantages by following
the instructions for installation and re-
pair. The author shows—as an exam-
ple—a picture of an antenna install-
ation which looks for all the world like
a combination of two pictures published
by a fire protection association to show
how an antenna should not be installed.
“To ground the mast” for instance,
“simply wind a wire round the bottom
of the mast, then wind that same wire
firmly around a pipe or other metal
fixture on the roof.”

He is careful to warn the reader to be
sure the carton is sealed when he re-
ceives his set, and after opening it,
to make sure the serial number is in-
tact. But he does not warn that ion
traps are often moved out of position
for shipping, an important fact for the
owner who would like to make his pie-
ture tube last.

It is in the chapters on servicing that
the “Guide” is most erratic. Aiming—
apparently in good faith-—to protect the
set owner, its instructions would cause
him to reject the honest service organ-
ization and search for gyps.

“You yourself can fix 90% of all the
things that go wrong . . . ,” the book
says, in a chapter headed “If You Must
Send Your Set to a Repairman.” (This
chapter trains the reader ‘‘to diagnose
major repairs” and know ‘“how much
any one repair should cost you.”) It
goes on: “We are going to let you in
on some of the most vicious repair
rackets—not because most repairmen
are dishonest, which they are certainly
not—but because we don’t want you to
be one of the unfortunates who pay
these gyp artists’ salaries.”

Some good advice follows. The cus-
tomer is warned against fly-by-nighters,
“membership plans,” and “club discount
houses,” as well as picture tube insur-
ance, and given some hints on how to
find a good service technician.

Once the technician is in the house,
however, the picture is different. Mind
you, our skilled customer has already
exhausted the “909%" of faults that can
be repaired in the home. The trouble is
obscure. Yet, if the technician cannot
tell what is wrong with the set or “tells
you that he’ll have to take it to his shop
for further experimentation—call an-
other serviceman”!

If the service technician can tell
what’s wrong, “MAKE HIM TELL
YOU IN ADVANCE HOW MUCH HE
THINKS THE REPAIR WILL COST
YOU.” This estimate is to be checked
with a “chart” which contains exactly
five items:

Defective picture tube ..... ... $50.00-$60.00
Not enough electronic power ... 6.50- 7.50
Shorted picture tube .. ....... 50.00- 60.00

6.00- 10.00
6.00- 12.00
is consistent

Burnt-out condensor ., .. ... .

Burnt-out resistor

(The spelling of ‘‘condensor”
throughout the book.)

If by some chance it agrees with the
chart “MAKE HIM GIVE YOU AN
EXACT DAY” (when he will return
the set).

Only the gyp, endowed by nature with
X-ray vision and a mental analog com-
puter for simultaneously (and instant-
ly) evaluating “electronic power”, a bill
of materials, and the customer’s bank
balance, can glibly tell the owner what
troubles shop examination will turn up,
estimate exact charges, and predict the
return date. The honest service techni-

Sugpested by Arthur Henrikson, Chicapo, 1IL.

“Oh yes. Of course it’s simple!
I just replace the tube that isn’t hot!”
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cian is virtually excluded by this inter-
esting technique. And, unless something
is wrong with the picture tube, the only
defect that justifies removing the set to
the shop 1is “insufficient clectronic
power” (whatever that may be).

The book winds up with a chapter on
repairing your AM radio. Instructions
for repairing one common trouble—a
defective line plug—are clear, detailed,
and correct. Information on curing oth-
er troubles is not as accurate.

What impact ‘will they have?

What effect are these books going to
have on television servicing? The best
guess is: “none.” They will give the set
owner a better idea of the complexities
of TV receiver servicing. The ecxpla-
nations of TV theory will so confuse
him that he will likely believe that the
TV technician—who presumably under-
stands these mysteries—is a superintel-
lect.

They are going to produce their crop
of service calls, some of which may be
distressing. (There is no meaner cus-
tomer than the man who has to replace
a picture tube, and does not intend to
admit to his family—or even to himself
—that he is responsible for the dam-
age.) On the other hand, the better
books may channel the incurable exper-
imenter’s tinkering into non-destructive
channels. The “TV Doctor” warns about
turning trimmers, and tells the set own-
er exactly how they look. The more in-
telligent T-viewer may even learn to
make certain minor repairs and replace-
ments which the service technician
would otherwise be called on to do.

Books like these cannot help the pres-
tige of the repair technician. Only one
of the four studied suggests that he is
a capable man whose time is worth
money. The others, while giving lip-ser-
vice to the ‘“near-miracles” of the TV
service industry and the “thousands of
conscientious repairmen,” justify their
existence by the assumption that the in-
dustry is so largely made up of incom-
petents and high-school boys, if not
racketeers, as to make it worth the sel
owner’s while to try to make his own
repairs.

Even worse than the books is some
of the advertising heard on the radio.
This however is not a new problem to
the technician and service organization,
and is one which must be met by
counter-publicity and counter-advertis-
ing.

In the long run, the amount of bus-
iness lost to TV set owners making
their own repairs should be balanced
almost exactly (at least dollarwise) by
the amount of additional business
gained from owners who try—without
sufficient knowledge—to apply the in-
structions of some of these books. And
any loss in prestige will be more than
overbalanced by the increased respect
readers will have for anyone who really
understands television. The total result
should be a greater understanding of
the TV technician’s problems by the
set owner.

—end-
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VARIABLLE LINE VOLTAGE

VERY practical aid in radio and
television servicing that has
been generally overlooked is
the power line transformer

with manually-controlled, variable out-
put voltage. With the very rapid in-
crease of TV servicing in the metro-
politan areas, a device for instantly
varying the input voltage to a set under
test has become almost a necessity.

The experienced service technician is
aware that line voltage varies greatly
from district to district in most of our
cities, and also varies from hour to hour
within the same district. These varia-
tions affect the operation of many elec-
triecal appliances—but particularly radio
and television. We have frequently seen
line voltage drop so low in a large
Hlinois city that normal battery-electric
radios became inoperative due to cut-
ting-out of the sets’ local oscillators.

Television servicing requires a much
closer check on line voltage than does
normal radio servicing. A few volts
variation in line voltage may make con-
siderable difference in required size,
focus, and picture linearity adjust-
ments. As a result, a picture that was
adjusted with loving care at the shop
may be away off when it is turned on in
the’customer’s home. This annoyance is
now being obviated by some technicians
simply by checking the line voltage in
the customer’s home when picking up
the set and then setting the variable
transformer in the shop test panel to
that same voltage before aligning the
set and adjusting the picture. (Note:
Remember that in areas where the
voltage varies at different times during
the 24-hour period the peak-load eve-
ning voltage is the one that must be
used, as the owner will do most of his
viewing at that time.) Very little, if
any readjustment then will be neces-
sary in the customer’s home.

In actual bench servicing, innumer-
able tests can be made on both TV and
radio sets by varying the input voltage.
As an example, suppose a TV set has a
normal raster but no sound or picture
and you suspect the r.f. oscillator. Ar-
rested oscillation is most frequently
caused by either low emission of the
oscillator tube, a tired rectifier, or de-
fective electrolytics across the low-
voltage rectifier. As a quick check, a
slightly raised input voltage is useful,
as it will for a brief period counteract
any of these conditions and artifically
restore oscillation.

Most battery-electric portables derive
their filament current from a voltage-
dividing network in the B-plus supply,
consequently, a substantial drop in line
voltage means a drop in filament volt-
age below the level necessary to sustain
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oscillation. With a variable line voltage
it is possible to determine quickly and
precisely at what voltage the set signal
fades and whether such trouble is due
to low line voltage or to defects within
the set such as electrolytic filter ca-
pacitors that have dropped in efficiency
below the point that will maintain
proper B-plus voltage.

Frequently, it is desirable to make
voltage tests on a set when an excessive
wattmeter reading or some other evi-
dence of overload indicates a B-plus
short. This can be done for a brief
period, minimizing the danger of injur-
ing good parts, by decreasing line volt-
age 20 to 30 volts below normal. Some
sort of wattage indicating device is a
very valuable addition to any test panel.
A variety of such circuits are available
and can easily be constructed in the
shop. A low-cost, satisfactory wattage
indicator can be bhuilt around an elec-
tron ray 6E5 or 6U5 indicating tube,
using a circuit similar to that found in
the RCA Chanalyst.

A simple hookup is shown in the
drawing. A low-value resistor is in-
serted in the line and the voltage across
it is measured with a low-range a.c.
voltmeter. The meter may have a range
of 3 volts, and the resister should have
a drop of about 1 to 1.5 volts with ap-
paratus most commonly tested. Thus for
television receivers, a %-ohm resistor
would be good, and for midgets a 2- or
3-ohm resistor would give best indica-
tions. Many technicians use a 1-ohm
resistor as a compromise.

The device is actually an a.c. am-
meter, not a wattmeter, though in prac-
tical application the number of am-
peres flowing through it multiplied by
the line voltage will give the approxi-
mate wattage. With a line voltage of
120, for example, and a %-ohm resistor,
1 volt on the meter would indicate 2
amperes, or 240 watts.

A chart can be drawn up, based on
ordinary line voltage, to show watts
against voltage readings on the meter.
The line should also be frequently
checked (as suggested in the figure).

There are, of course, several methods
of attacking the problem of intermit-
tents, one of the most satisfactory being
the use of momentary surges of high
line voltage. The voltage is increased
to 125 to 130 volts, but only for a short
time. Many old-time service technicians
use momentary applications of high
line voltage to polish off worn parts on
the theory that the components that go
west are borderline and should be re-
placed. Some prefer to remove all tubes
but the rectifier, thereby impressing
high voltages across capacitors. On
occasion the writer has successfully
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used this technique in breaking down
and locating leaking ecapacitors. The
practice is controversial, however, and
it places abnormal stress upon good
parts as well as bad.

An ideal device for varying line volt-
age is an isolation-type transformer
constructed with either a continuously
variable secondary or a switch-con-
trolled multitapped secondary, and a
built-in voltmeter. Several such trans-
formers are now available. A trans-
former that has suitable characteristics
is the Staco. model LR-5. This trans-
former is metered and has a continuous-
ly variable secondary from 70 to 140
volts. A similar transformer by the
same manufacturer, model LRL-5, has a
continuously variable secondary, from
zero to 140 volts, available at a slightly

ALY APPLIANCE RECEPTACLE

3
W W RES
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117v,6000 SEDLE

VARIAC OR POWERSTAT
higher cost. An autotransformer variac
such as Stancor’s testing transformer.
model P-6299, also may be used, but it
does not provide the isolation from the
power line that is particularly advan-
tageous in working with a.c.-d.c. sets.
The “hot chassis” is a long-standing
source of annoyance to service tech-
nicians and a possible source of real
danger when plugging directly into a
power receptacle. This hazard is com-
pletely eliminated by using an isolation
transformer with the set under test.
The RCA Isotap provides such isolation
with variable voltage.

Other types of variable-output trans-
formers or autotransformers are oh-
tainable, with a wide range of power-
handling capabilities, number of taps.
and prices. Among these are the Merit
P-3177, UTC’s Varitran V-1, the Stan-
cor PV-6443, and a number of others.

Much commercial test equipment is
dependent to some degree upon a con-
stant input voltage for accuracy. Since
line voltage in metropolitan areas may
drop as much as 5 to 15 volts during
periods of heavy power consumption,
many modern shops have found it ad-
visable to energize their test equipment
through a separate variable trans-
former or variac, making it possible
to maintain a constant input veltage at
any hour of the day or night.

While not literally a test instru-
ment. the variable line transformer
does afford control over an ever-present
variable in electronic trouble-shooting.
The ability to control or reproduce cer-
tain conditions results in more effective
and economical servicing,

—end—
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Scene of action in studio of television station WRGB.

HE operating techniques of a TV
camera are briefly as follows:
Depth of field. If inadequate depth
of field is apparent, three possible
corrective adjustments may be made:

1. Camera may be moved back. The
farther the object is from the lens (for
a given focal length and iris opening),
the greater the depth of field, also the
smaller the image.

2. Use of smaller iris opening. The
smaller the opening (for a given focal
length and distance), the greater the
depth of field. It must be borne in mind
also that the illumination required in-
creases with the square of the ratios
of the f:numbers of the diaphragm as
the lens is “stopped down.”

3. Use of a lens with shorter focal

length. This increases the depth of field,
widens horizontal and vertical angles,
and reduces the image size. Use of a
shorter focal length, however, compli-
cates the problem of obtaining good
pictorial quality, due to the smallness
of the image and a flat field.
Focusing. The image is focused by a
knob on the right-hand side of the cam-
era, which moves the image orthicon
tube and yoke assembly in respect to
the lens. Inspection of Fig. 4 in the
February issue shows that the field
focus is about twice as great to the
rear of the object upon which the cam-
era is focused than in front of the ob-
ject. This characteristic has a direct
bearing on focusing technique as prac-
ticed by the cameraman. When he ad-
justs the focusing of the camera on the
subject or scenz, the lens is focused on
a plane about one-third of the distance
between the limit of the depth of field
closest to the lens and the rear limit
farthest from the camera. In this way
the camera is properly focused for ac-
tivity within the depth of field of the
area likely to be used.

Special effects are sometimes called
for which require the cameraman to
use the focus control in an unorthodox
manner. One comimon example is a de-

liberate defocusing (blurring of the
entire scene), and then refocusing to
impart the illusion of a transition of
time.

Using the Iris. The iris controls the
stop openings or aperture of the lens,
and is adjustable from the rear of the
camera, or in some cases, is motor-
driven from the camera-control unit.
This adjustment is a vital part of cam-
era technique.

The lens stop is usually engraved on
the rim of the iris and on remote iris
controls, and is prefixed with a small
letter f. The lens speed is rated by its
widest stop, such as f:1.9; £:2.7; £:3.5
for a fast lens, or £:16 or f:22 for a
comparatively slow lens. The iris en-
ables the operator to use a smaller
aperture (higher stop number) than
the maximum available. The wider the
aperture, the more light gets through
to the photocathode of the tube. The
smaller the aperture, the less light but
the greater the depth of field. The scene
composition, lighting facilities, and the
scenic effects desired are contributing
factors in determining the iris adjust-
ments. In practice, adequate light is
used so that the lens may be stopped
down to the f: number allowing the max-
imum depth of focus necessary for the
sequence of operations.

Panning. Turning the pickup head right
or left to follow movement across a
scene requires considerably more prac-
tice than one would think. The move-
ment must be smooth and even. Motion
that is too fast causes a breakup of the
image in the horizontal lines. Proper

I
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Operating TV

Part Il—Equipment, techniques
and practice in the TV studio

technique requires one thing: practice.
Panning is done by grasping the lever
at the rear which swivels the pickup
head on the tripod or dolly, and moving
it easily in the direction the pan is to
be made.
Dollying. This term refers to the action
of moving in, out, or around a scene. A
camera dolly mounted on wheels and
sometimes operated by a dolly man is
used. It is obvious that the cameraman
must continually adjust his focusing
control if the movement is in or out.
The above discussion of course is only
an outline of camera technique. Several
electrical adjustments yet remain in
the cameraman’s bag of tricks which
affect picture quality and produce the
special effects that may be called for.

Final image orthicon adjustments

After the initial focus and alignment
adjustments have been made, the re-
maining settings are beam current and
target potential. These adjustments are
made simultaneously and only when the
scene composition and lighting condi-
tions are known.

In order to better understand these
adjustments, consider for a moment the
nature of the video signal currents. The
electron gun emits a stream of electrons
which constitute the beam current. Be-
fore scanning, this beam current is a
direct current. The image focused upon
the photocathode creates a varying tar-
get charge. Upon scanning, the elec-
trons are attracted to the target, par-
tially neutralizing the target image
charge, subtracting from the original

Fig. 1—Parts of two single video lines separated by horizontal blanking pulse.
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beam current, and causing modulation
of the returning beam. (See Fig. 1 in
last issue). This returning beam under-
goes current multiplication in the elec-
tron multiplier, flows through the out-
put load resistor, and creates the video
signal for the wide-band video preamp.

When no light (a dark portion of the
scene) is impressed upon the photo-
cathode, all of the scanning electrons
return to the multiplier section. When
a comparatively large amount of light
is present (such as highlights of a
scene), few electrons will return, since
most of them are removed from the
coriginal beam in neutralizing the charge
on the target.

If the beam current is increased ex-
cessively, the excess electrons not re-
quired to r.cutralize the target charge
will be returned to the multiplier sec-
tion along with those of the black por-
tior. of the scene, vesulting in a relative
loss of detail. Also, the beam noise is
proportional to the square root of the
beam current, so that the higher the
beam current, the lower will be the
signal-to-noise ratio.

It is the operator’s job to adjust beam
current and target potential so that
the highest highlights are just ade-
quately discharged, while maintaining
highest signal-to-noise ratio possible.

The target voltage may he varied in
practice over a range of from minus 3
to plus 3 volts d.c. If the targ=t voltage
is gradually reduced (made more nega-
tive), the operator notices a point where
the picture disappears. This is known
as target cutoff voltage. If the target is
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operated at a poiential just slightly
higher than this value, the greys are
deteriorated and the blacks compressed,
with very poor detail and low signal-to-
noise ratio.

With higher target voltage, however,
more beam current is required to dis-
charge the strongest highlights in the
scene. In order to attain a high signal-
to-noise ratio, the operator must use
only enough target potential to provide
eood resolution. In practice this occurs
at a target potential of 1.8 to 2.2 volts
above cutoff potential,

Beam current is adjusted to the point
where good resolution of the strongest
highlights is obtained. In practice, if
the operator encounters an unforeseen
excess of light in a scene, he does not
hold it down by a more negative target
voltage or by more beam current, but
by stopping down the lens iris.

After the target potential and beam
current adjustments have been made,
the video amplifier gain controls may
be adjusted for proper level,

Interpreting the camera monitor

Referring back to Fig. 1 in last
month's issue, it is noted that each cam-
era is connected to its own camera con-
trol and monitor unit, and that all of
these units feed a mixer-amplifier moni-
tor unit. Each of these units contain a
cathode-ray tube used as a picture mon-
itor (usually 7-inch), and a cathode-
ray tube (usually 3-inch) used to moni-
tor either line waveform (7,875-cycle
sweep), or frame (30-cycle sweep)
waveform,
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Fig. 2-b—Waveform at field frequency.
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I’hoto of the Du Mont field-type monitor.

The interpretation of the waveform
monitor warrants some description.

Fig. 1 is a representation of the
composition of the video line. Since the
waveform monitor may show the control
pulses either on top or botton:, depend-
ing upon which stage it is connected in,
we have arbitrarily chosen to show the
blacker-than-black region at the bottom.
The picture signal is shown by a vary-
ing line representing the varying light
content from left to right of the scene.
Television standards call for a maxi-
mum of 75¢% of the total signal to be
allowed for this signal level, allowing
25% for syne and control pulses. The
horizontal blanking voltage (pedestal)
blanks out the return trace of the hori-
zontal sawtooth in monitor and receiver
scanners, making the return trace in-
visible to the viewers. During this time,
the horizontal sync pulse is transmitted.
After each line is scanned a horizontal
pedestal voltage is applied.

The pedestal voltage and the various
svne and control pulses for the pickup
head are usually injected at the camera-
control unit. The small waveform scopes
on camera and line monitors supply the
information needed for proper adjust-
ment of video and pulse amplitudes. In
practice, 1009 modulation of the trans-
mitter is usually referred to 2.0 volts
(peak-to-peak) on this monitor sereen.
This includes the synec pulse peaks as
shown in Fig. 1.

Fig. 2-a is a representation of a typi-
cal pattern as observed on the waveform
monitor when the sweep is set to ob-
serve the horizontal line waveform. Two
horizontal lines will be traced out on
the screen for each scope sweep. A single
horizontal pedestal is observed mark-
ing the end of one line of picture infor-
mation and the beginning of the next.
This screen image, however, needs some
explanation since the horizontal line
picture information is not a simple line
of varying amplitude as in Fig. 1. The
scope should be considered as scanning
the video signal of all the lines of the
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entire picturé as covered by the camera.
Since each line is different in shape
from every other, the pattern on the
scope is irregular—often referred to by
the operator as “the grass.” The per-
sistence of the fluorescent screen and of
the human eye are factors affecting the
appearance of this pattern, since the
horizontal lines of the picture are being
traced out. on top of each other.

The heavy line appearing at the
blanking level in Fig. 2-a merits some
explanation. At the end of each field
(262.5 lines) the camera scanning beam
returns to the top left of the picture in
order to start scanning the alternate
262.5 lines to complete the frame. At the
bottom of each field where the scanning
beam must be returned to the top, the
vertical blanking pedestal is applied to
the video signal to blank the receiver-
tube response. Since the monitoring
scope beam is still sweeping the screen
during this time and is not blanked
out, it traces out the vertical pedestal
voltage in the horizontal direction
shown. It is a heavy line because the
vertical pedestal is as long in duration
as several horizontal lines and will thus
be swept over a wide portion of the
screen as shown. The serrated vertical
syne pulses are placed on the vertical
blanking (pedestal) pulse. These ap-
pear on the screen as dashed lines at
the extreme bottom.

The sync signal shown appears on
the camera control waveform pattern
only when one camera is used. When
more than one camera or other source
is used, requiring switching between
control units, the receiver sync signal
is inserted after the switcher unit, to
eliminate the possibility of momentarily
interrupting the syne signal. Thus when
more than one source is used, the pat-
tern on the waveform scope in the cam-
era-control unit appears without the
transmitted sync signal. The “on-air”
monitor at a point in the system follow-
ing the switcher unit then shows the
composite waveform as above.

When the waveform monitor scope
sweep is set at 30 c.p.s., a trace similar
to Fig. 2-b is obtained. A single scope
beam scan now takes place in 1/30th
of a second, and the lines of the first

field are traced out in one-half of this
time, or 1/60th of a secornd. This one
field is shown to the left, separated by
the vertical blanking pulse from the
field shown on the right. One field con-
sists of even lines, and the other of the
odd lines; it is not necessary to tell
which field is which.

The bottom line consists of horizontal
sync pulses for the lines tracaed out on
the field pattern immediately above the
horizontal blanking pulses. Since the
serrated pulses which make up the ver-
tical sync pulse are of very short dura-
tion they are not sharply defined on the
sereen.

The actual number of serrated pulses.
however, may bhe counted. By adjusting
the fine frequency control on a test
scope sweep, the vertical sync pulses at
the extreme bottom right inay be made
to roll-off onto the retrace. It will thus
be elongated to the extent that the op-
erator may count six equalizing pulses
at the right of the vertical pulse, six
longer vertical sync pulses (serrations),
then six more short equalizing pulses
to the left.

The horizontal sync pulses, as men-
tioned earlier, appear in the bottom line
as shown in the drawing.

Camera mixer and switcher unit

There ave two general types of mixer
and switcher units used in TV studios.
The first is the regular studio unit; the
second is the field type, or portable unit,
used in many studios.

A regular studio camera mixing and
switching unit is exemplified by the
RCA TS-10A unit. It selects any of the
six input cables (from cameras, film
controls, field or network cables, ete),
switches or fades the desired signal to
the program line, switches instantly
from one signal to another, superim-
poses two signals with any desired de-
gree of brightness for each signal, mon-
itors picture and waveform. A push-
button selector arrangement, consisting
of two rows of six push-buttons each,
performs the video switching. Any one
of six input signals may be used, and
pilot lights indicate the ‘“on-air” posi-
tion for any input. Since the push-but-
tons feed separate amplifiers, superim-
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Fig. 3—A simplified diagram of the Du Mont 5031-A mixer-amplifier and monitor.
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posing or lap-dissolving of two pictures
may be accomplished. For example, by
pressing number 1 camera button in one
bank and number 3 camera button in
the other bank, the signals are fed
through A channel and B channel ve-
spectively, and combined in the output.
Relative brightness of each picture is
adjusted by associated video controls
on the panel, one for each row of push-
buttons. Either picture or both may be
faded out entirely. The fader controls
are handle-type vertical controls at the
end of the push-button rows. Instan-
taneous switching is accomplished by
using one bank of switches.

The field-type switcher operates some-
what differently. The DuMont type
5031-A mixer amplifier and monitor
uses a 4-channel electronic fading cir-
cuit. A photo of the unit appears
on the preceding page. Fig. 3 illustrates
a highly simplified version of the cireuit
used.

The 6C4 cathode followers, followed
by 6AK5 pentodes, amplify the outputs
of the camera-control units. The pen-
todes plates are paralleled and supplied
with plate voltage thru a common peak-
ing coil and plate load vesistor. When
the operator desires to switch (for ex-
ample) from channel 1 to channel 2, he
may gradually increase the bias for the
G6A K5 pentode on channel 1, while grad-
ually reducing the bias for the corve-
sponding tube for channel 2. This unit
provides automatic control of the vate
of fading between channels by using
R-C combinations which predetermine
the rate of rise or fall of bhias potentials,
Instantaneous switching also may be
accomplished when needed. Bouncing
which would ordinarily occur upon in-
stantaneous switching (due to rapid
changes of plate current when one tube
is instantly biased to cutoff, and current
through another one increased) is elim-
inated by using a clamping circuit in
the following line amplifier.

Production co-ordination

Co-ordination between directors in the
control room and operators in the studio
is a rmust in any TV production. An
intercom system enables the audio op-
erator, technical director, and floor di-
rector to communicate with studio per-
sonnel. Note the headphones on the
camera operator in the photo on page
54. The camera on the left is mounted
on a crane-type dolly, the one on the
right on a pedestal-type dolly. The
music background for the vocalist is
picked up by the boom mike suspended
just out of camera range. (The boom
operator is not shown in this photo).
All operators wear headphones for in-
structions from the control-room posi-
tions. During rehearsals, these oper-
ators often wear breast-plate mniicro-
phones, allowiny two-way conversation.

Pilot lights on the front panel of the
cameras indicate to the performers
which camera is on the air at the
moment. Knowing this, the actor is
prepared to face the TV viewing audi-
ence at all times.

—end—
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sive 100% TELEVISION Training with

IF YOU ARE
EXPERIENCED IN RADIO FULL EQUIPMENT INCLUDED are invited

to check and mail the coupon at the right

MARCH, 1952

_ TRAIN IN 10 MONTHS %%

At Home in Your Spare Hours

Now . . . be ready for Radio-Television’s big pay opportunities
in a few short MONTHS! Frank L. Sprayberry’s comyietely
new ‘““‘Package’ training unit plan prepares you in just 10
MONTHS . . . or even less! Equally important. there ix NO
monthly pavment contract to sign . . . thus NO RISK te vou!
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rets you ready to handle any practical job in the boem ny
Radio-Television industry. In just 10 months vou may start
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always waunted to do. Mr. Sprayberry has trained hundreds of
\ucc(s':ful Radio-Television technicians—and stands leady to train you in
less than one year. even if you have no previous experience. You lesrn by
DOING . . . actually working with your hands with equipment of special
design to illustrate basic theory instead of relying on books alone.
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Automatic 150-kw Station

World's largest remotely
switched transmitter has

some new design features

By T. W. DRESSER

AST summer marked the opening
of a new BBC high-power trans-
mitter and mast radiator at Dav-
entry, England, for the Third Pro-

gram on the present wavelength of 464
meters (647 kc).

With a power of 150 kilowatts the
new transniitter is more than twice as
powerful as its predecessor, and has
also been provided with a more efficient
aerial, specifically designed to give as
large a fading-free service area as
possible.

Daventry has the longest history of
any BBC transmitting station. Just
over 26 years ago (in 1925) the BBC's
first high-power transmitter for long-
wave broadcasting—Daventry 5XX—
was installed there, to be followed two
vears later by the high-power medium-
wave transmitter 5GB. In 1932 the sta-
tion was rechristened the Daventry Em-
pire Station, following the installation
of transmitters for broadecasting to the
Empire on short waves. By 1937 the
number of short-wave transmitters had
increased to six, with a further increase
to 11 by 1940, making Daventry at that
time the BBC’s most powerful short-
wave broadcasting station. Mcanwhile
the long- and medium-wave services had
been transferred to necw and more
powerful transmitters at Droitwich,

The new transmitter, designed and
manufactured by Marconi’'s Wireless
Telegraph Co., Ltd., is in the building
that originally housed the 5XX trans-
mitter. It consists of two identical
transmitter units which can work in
parallel, each complete in itself and
each capable of an unmodulated carrier
output power of 100 kilowatts. To con-
form with the Copenhagen wavelength
plan the actual power used will be lim-
ited to 150 kilowatts. All the tubes—
including those in the output stage—are
air-cooled, a new departure for a BBC
transmitter of this power and one that
makes maintenance and remote control
easier, for the transmitter is designed
so that it will ultimately be possible to
operate it from a remote point—from
another building at Daventry or from
Broadcasting House, London, for exam-
ple—by means of signals sent over a
single telephone channel. The BBC has
had low-power remotely controlled

:
:
b

With this switch the antenna may be remotely connected to either transmitter.
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“I'm using the CBS-Hytron Easy Budget Plan, Joe. My
CBS-Iytron distributor gave it to me.”

"Tell me more.”

“Well, CBS-Hytron's Plan helps me sell TV picture tubes
and service to many a customer who just doesn’t have $50
cash. Now I make sales 1'd lose otherwise. My customer
pays for the job painlessly a few dollars a month. Yet I get
my cash right away — and can discount my bills with my
distributor.”

"Fine! How does it work, Sam?”

“Simple. I introduce my customer to the finance company
authorized by CBS-Hytron. The finance company does
the rest. Acts as my credit department to secure me
against losses. Takes care of all the details . .. paper
work, collections, etc. My customer gets his tube and [ get
my cash — at once.”

“That's swell, Sam. Now I can see why you always have
plenty of working capital.”

“That’s right. And talk about service! This CBS-Hytron
Easy Budget Plan has even brought me immediate cash
from old accounts ['d written oif as bad debts. CBS-
Hytron is perfectly willing, too, that my regular budget
loans include my service work and other components
besides CBS-Hytron tubes. I owe my CBS-Hytron distrib-

u%or a vote of thanks for letting me in on this wonderful
Plan.”

“Fair enough! I've sure been losing sales I shouldn't,
Sam. I need the CBS-Hytron Easy Budget Plan. CBS-
Hytron tubes are tops, too. Thanks for the tip. I'll see
my CBS- Hytron distributor today.”

|- RADIO TURES
MAIN OFFICE: SALEM, MASSACHUSETTS ws l
MARCH, 1952

r HYTRON RADIO & ELECTRONICS CO.
SALEM, MASSACHUSETTS

o9

SAVE THE SALE No need for you to miss a single
profitable picture-tube sale . . . just because your cus-
tomer does not have the cash. Get the details on this
original CBS-Hytron service for you. See your CBS-
Hytron jobber . .. or mail this coupon . . . today!

Please rush me details on the CBS-Hytron Easy Budget Plan.

NAME i

(Please print)
STREET .. it smrwsh rassmgrrrssmmts 4 e e S e i e e e
CITY crrmmssrncts exsnn svssen s saiosnn i son it £ .\ | N ———————— .
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Forcign

Especially for elevated tem-
peratures and high ripple
currents, particularly in TV
applications.

Light weight. High capaci-
tance. Compact container.
And of course the handy
twist-prong mounting and
easily-wired terminals.

Single-, dual-, triple- and
quadruple-section units.
Connections clearly indicated
on rear label. Expanded list-
ings provide outstanding
selection of voltages, capaci-
tances, combinations.

Ask your distributor for
Aerovox AFH electro-
lytics. Consult the Aeroe
vox expanded listings.

FOR RADIO-ELECTRONIC
INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION
NEW BEDFORD, MASS., U.S.A.

In Canada: AEROVOX CANADA LTD.,Hamilton, Ont,
Export: 41 E. 42nd St.. New York 17, N. Y,

transmitters in service for some time,
but this is the first time that an attempt
has been made to apply remote control
to one of its high-power transmitters.

About 1% miles east of the transmit-
ter building on a site 460 feet above sea
level a 725-foot mast radiator has been
erected for the new transmitter, the
tallest mast yet installed by the BBC
for a medium-wave transmitter.

The mast is of lattice-steel construe-
tion and is triangular in cross-section,
each face being 9 feet across. The base
of the mast is poised on an insulator
shaped like two truncated cones placed
apex to apex. It is capable of with-
standing a peak voltage of over 100
kilovolts without flushing over, even
when wet. Between the two halves of
the insulator is a ball joint which per-
mits the mast to deflect several degrees
from the vertical.

At a point 160 feet above the base the
mast is divided into two sections by an
insulator similar to the one at the base.
Thus the lower section extends up to a
height of 160 feet, then comes the insu-
lator at the “nodal” point, and above it
is the top section extending up another
265 feet. At the masthead there is a
capacity top load consisting of a number
of spokes projecting out to a distance of
35 feet, with their extremities connected
| together by wires. The spokes are
|hing'ed close to the mast so that they
| can be folded down if the capacity top
| is not required.

The most interesting feature about
|this mast radiator is that the radio-
frequency power is fed into it across the
insulator at the 460-foot level instead of
at the base. This method is expected to
reduce fading by minimizing the effect
of the feed current, which with a con-
ventional base feed distorts the vertical
polar diagram by increasing the high-
angle radiation,
| The transmitter output is connected
| to the antenna tuning house at the
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Upper section of the 725-foot top-loaded
radiator. The insulator near bottom ot
photo is 460 feet from the ground.

base c¢f the mast by a 12-wire un-
balanced open-wire transmission line
supported on steel poles 18-feet high
and spaced at 150-foot intervals. The
outer conductor of the line is formed
by eight wires on a pitch circle having
a diameter of 1 foot 6 inches, and the
inner by four wires on a circle of 1%-
inch sdiameter. The length of the feeder
is 2,640 wvards, and the loss is approxi-
mately 0.35 db. The ground system con-
sists of a 90-foot square screen of wires
and a spider’s web of wires radiating
out to a distance of 750 feet at 5 degree
intervals. and buried nine inches under-
ground.
—end—

AL photus cwertesy British Broadeasting Co,

A twelve-wire unbalanced line runs between the transmitter and antenna tuning
house.
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CLOSETS

the NEW
AMAZING

ALL CHANNELS
¢ ANYONE CAN INSTALL

ADHERES TO ANY SURFACE

® 360° ELECTRONICALLY-SWITCHED BEAM

® FLICK OF SWITCH CLEARS PICTURE

’““" ”","' PHILADELPHIA

DALIS, New York ¢ ALMO, Philadelphia ¢ RADIO PARTS, Chicago
FRESHMAN, Cleveland ¢ WHOLESALE RADIO, Baltimore ¢« KAEMPER & BARRETT, San Francisco

VAN DER HOUT, Canada e Export: ROBURN AGENCIES, New York ¢ AND OTHER DISTRIBUTORS, EVERYWHERE
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a “must” book “

for every
TV Service Technician

“Servicing TV
in the
Customer's Home”

Servicing
TV
in the
Customers
Home SAVES TIME
s | ||| SAVES WORK
Earns Merg
for Yau £
on Dotside

b Setvice Calls

JE

shows how .
to diagnose trouble using
capacitor probe and VIVM

Here's the book you’ve been asking
for—practical, proved h_el‘p to make
your outside TV servicing re_ally
effective and profitable. Saves time,
work and chassis hauling . .. shows
you how to make successful repairs
on the spot. You learn Fhe follow-
ing: 1. A simple, effective 'method
for tracing down trouble, using your
VTVM and a simple ca?acnor
probe. 2. Methods for ﬁnd'mg your
way around a strange cu‘cmyx’lt-—
shows you how to “pull tubes an'd
diagnose trouble by observing a.\udlo
and picture effects. 3. How to Jgdge
TV set performance by analysis of
the test pattern. 4. Methods for
making adjustments in the field.
You’'ll want this essential, prqﬁt-
building book. Handy pocket size;
sturdy cover. snl 50
ORDER TC-1.0nly. ..o ovvvve

Pays for itself on the very first job.

HOWARD W. SAMS & CO., INC.

I Order from your Parts ORDER
Jobber, or write direct to

| HowArD w. sams & co., AL LAY

] 2201 E. 46th St., Indianapolis 5, Ind. 1
| Send... copylies) of "SERVICING TV IN THE I
| CUSTOMER'S HOME,” $1.50 per copy. I
} (Check) {money order) for $........ enclosed |
: 5566680000000 6060000000000500000000 I
; /- {53306 60 0080 0000806000000 0000006030 . I
| €1} 7586666 060 805000000000600 State...... |
e |

Subminiature
Germanium
Photodiodes

By RUFUS P. TURNER

HE relatively large size of photo-
cells and phototubes often hinders
miniaturization of photoelectrie
equipment. Even the small-sized
phototubes which have made their ap-
pearance in recent months are too big
for many projected applications. Nor
has the situation been improved ma-
terially by reducing the area of selen-
ium and copper-oxide photocells, since
the internal shunting capacitance of
these cells remains high and the fre-
quency response correspondingly poor.
The recent development of the Syl-
vania type 1N77 germanium photodiode
makes available a light-sensitive device
of very small proportions. The rod-
shaped, molded transparent plastic

housing of the 1N77 is only %no-inch in
diameter and %j¢-inch long. This small
over-all size adapts the photodiode es-
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Two of the diminutive
type IN77 photodiodes.

DIRECTION OF LIGHT

l |,.080“:t .003'DIA

f————

POINTED TUNGSTEN WHISKER

POLISHED GERMANIUM SLAB l |
{

4
I i

1 516" +1732"
MOLDED TRANSPARENT puﬁ:] [ i

Fig.1—Details of a IN77 photodiode.

They may open many

new applications

in photoelectricity

pecially to subminiature light-sensitive
apparatus. The IN77 may be mounted
directly in the tip of a pencil-type light
probe for evaluating the illumination
of small areas. The sensitive area of
the device is approximately one ten-
thousandth of a square centimeter. The
capacitance accordingly is low, of the
order of 2 uuf, and the frequency re-
sponse therefore high—greater than
100 ke. The wide frequency range of the
IN77 makes it suitable for operations
involving chopped or modulated light,
such as sound reproduction, facsimile,
and similar processes in which high-
frequency operation is important.

Constructional details

The small size of the 1N77 may be
noted from the photograph. Two of the
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Model 950
CARDAX
Crystal
Cardioid
with Dual
Response
List, $42.50
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Model 636
Slimair
High Fidelity
Dynamic
List, $70.00

‘ Model 630

g High Fidelity
High Output Authorized
Dynamic Distributors
List, $42.00 Everywhere

REPRODUCE VOICE AND MUSIC... ACCURATELY!

The microphone makes a difference in the sound you hear! As |
a radio ham, sound specialist, or home recording fan, you are
certain to reproduce the individual quality and personality
of speech or song or orchestral music...with a research-
engineered E-V mike! Send today for illustrated bulletin.

NO FINER CHOICE THAN ®
ElechoYoree

421 CARROLL STREET » BUCHANAN, MICHIGAN
Export: 13 East 40th St., New York 16, N.Y., U.S.A, Cables: Arlab
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E-V Pat. Penc.
Crystal microphones licensed under Brush Patents
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units are shown beside a paper clip for
comparison.

Fig. 1 shows structural details of the
1N77. The photodiode is similar in con-
struction to the simple crystal diode. In
the IN77, a sharply pointed tungsten
whisker is placed in firm contact with

| the polished surface of a processed ger-

manium slab. The assembly is molded
in a colorless, transparent plastic, with
the diode elements close to one end of
the molding. Leads of .020-inch di-
ameter nickel wire, from the germa-
nium and whisker, are brought out of

the other end. The extended portions
15K 100K
1 T
. 300N i —
i |LiGhT
S CURRENT '
£ 200
-,
& ~1\ ‘ . 4250
3 | ‘\‘L
s 100 D = 500K
@ | ~ o
e Tedel
4 * at—DARK
o= 1 | “*Tcumrent
-5 —40 =30 —20 -0 0
REVERSE VOLTAGE (DC)
Fig. 2—Statie characteristics, 1N77.

of the leads are insulated. For identifi-
cation the cathode lead which is con-
nected to the germanium slab is covered
with green spaghetti wire; the anode
lead connected to the whisker is insu-
lated with white spaghetti. The anode
lead is approximately 4 inches long,
while the cathode lead is approximately
4% inches.

The 1N77 may be mounted and oper-
ated in any position, provided the actu-
ating light rays are allowed to enter the
end nearest the diode assembly and per-
pendicular to the “outside” face of the
germanium slab, as shown in Fig. 1.
Operating principle

The photodiode uses an etfect long
known to workers with germanium di-
odes—that illumination of the whisker-
germanium contact area momentarily
changes the conduction characteristics

of the diode. When a polarizing voltage
applied to the diode. the current

A

=1
-

=
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3
/-i—\
—

{0ARK RES

-
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-~

~
s+‘

i
d ~—\]
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{ LAY
N VILIGHT RES
’ J
-3  -20 0
REVERSE VOLTAGE (DC)
3—D.c. resistance characteristics.

REVERSE RESISTANCE (MEGS)

]
—50 —40 =00

Fig.

| flowing through it increases when the

contact area is illuminated. This is the
result of a decrease in the diode resist-
ance—a complex effect in the atomic
structure of the germanium. Both for-
ward current (anode positive) and re-
verse current (anode negative) may be
increased by means of illumination.
However, experimental results indicate
that the device works best by using the
reverse characteristic. The germanium
diode also possesses a small photo-
voltaic property—that is, in the ab-
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the most (onvenient FOR WONDERFUL

TV RECEPTION
WHEREVER YOU ARE

TV tower ever made

THE TEL-A-RAY

The weatherproof Model T an-
tenna . . . brings in wonderful
reception up to 200 miles.

Only low-priced Pre-Amplifier on
the market, the TB. Multiplies
signal gain . . . holds naise ta a
minimum.

Butterfly Swivel-Positioned TV and
FM antenna . . . designed to give
the finest reception in primary
areas.

Tel-a-Ray's new Switching Booster
{Model PTB1) — one swilch
changes channels and antennas.
Eliminates the need for a sep-
arate booster for each antenna
o . for as many as four on-
The biggest new idea in television — the Tel-a-Ray tennas. Automatic features make
this ovtstanding. :

® PATENT PENDING

Swing-Over Tower* — swings over to the ground

for easy servicing! One man can raise or lower this
counterbalanced tower in three minutes!

Model TT1, for ground instaliations, is 50 feet high
when a recommended 10 feet of water pipe is added —

can be quickly erected with no guy wires. 'v eé.a- M
Model TT2 is designed for roof tops, reaches up 24 feet

with the addition of an eight-foot pipe. ENTERPRISES, IN C.

FOR COMPLETE INFORMATION WRITE

Although light in weight, the Swing-Over Tower

is ruggedly built with steel angles and welded construction. [ ™/ 5EON
Simple to assemble . . . no machinery necessary . . . :
low in price. TRADEMARK
Write today for information.

BOX 332t
HENDERSON, KY.

MARCH, 1952
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Some Plain Talk about Making More Money

HOW WE CAN HELP

... with the RCA Battery Line

As Radio men, we can do it by working together

Here’s how we’ll help yov build a more
profitable business with RCA BATTERIES:

BWe will help you advertise for
repeat sales on the RCA Battery car-

We will advertise you, the Radio ton. Millions of volume-type RCA Batteries
Service-Dealer on national network will carry a printed message directing the
radio and TV programs. We’ll tell millions user to come back to you for replacements.
of listeners that you are best qualified 1o sell Below this message will be a space where
and install RCA Radio Batteries. vou can stamp your own name with a per-

sonalized stamp which you may obtain from
your RCA Battery Distributor.

We will continue to channel our We will continue to provide

principal battery distribution 7 speedy, dependable service
you as a Radio Dealer and Serviceman which backed by the only nation-wide warehous-
means that you get profitable repeat busi- ing and distribution organization geared
ness with RCA BATTERIES. to the needs of the radio trade.

DOESN’T THIS MAKE SENSE TO YOU?

As a Radio man, you should handle the Radio Battery ©°
line of the Radio Company that waits to belp you prosper.

By doing this, vou get extra help . . . four-way help.
And you make more money. It’s as simple as that.

RADIC-ELECTRONICS
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for Local Radio Dealers and Servicemen:

YOU MAKE MORE MONEY

With the RCA line you get ALL THESE EXTRA BENEFITS, TOO

You get TREMENDOUS BRAND ACCEPTANCE . . .
because RCA is the best-known, most-advertised
name in the radio field. This means your battery
sales are fast, easy, profitable with RCA.
You get COMPETITIVE PRICES. RCA Batteries are
priced to sell against the toughest competition.
You get TERRIFIC SELLING AIDS . . . signs, ban-
ners, displays, kits, merchandisers that are unique
. to mark your store as headquarters for RCA
Batteries.

You get RADIO-ENGINEERED BATTERIES . . . power-
packed for extra listening hours ... and built to
exacting standards of quality. They represent the
combined skills of both battery engineers and
radio engineers.

You get a ROUNDED LINE to fill virtually every
portable and farm radio requirement. Seven popular
types will fill about 80% of your needs. You cut
down on stocking problems . . . are sure to have
the right batteries on hand—at the right time!

Get started with RCA Batteries... NOW

Let us help you make this your banner year for

battery sales. Call your RCA Battery Distributor
right now. Get set with the Radio Battery for the
Radio Trade...RCA. And let us belp you make more

money . . . starting TODAY.

Why YOU are so important to us.

You're in the Radiov Business, So
are we.

You’re interested in promoting the
sale and use of Radio products. So
are we.

If you prosper, so do we!

That’s why we channel our battery
distribution to you as a Radio outlet.
That's why we advertise you, the
Radio-Service Dealer on national
radio and TV programs. That's why
we help promote your store right
on the actual RCA Battery.

You're a Radio Man.
We're a Radio Company.
Let’s prosper together!

MARCH,

RADIO CcORPO
RADIO BATTERIES
1952

No. VS 019

Radio Corporation

of America
MADE (N Uu.s. a

T8 N NG

RAT/ION of AMERICA

HARRISON, N. J.
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sence of any polarizing voltage, it will | g
generate a voltage under the influence |
of illumination, the anode (whisker)
becoming positive and the cathode (ger- |
manium) negative. :
Fig. 2 shows the reverse-voltage—reJ
verse-current curves for the 1IN77 oper- |
ated with various values of load resist-
ance. Fig. 3 shows a typical reverse-|
resistance curve. Fig. 2 assumes that a
cireuit similar to the one given in Fig. |
4 will be employed; i.e., with photodiode, ‘ ;
d.c. voltage, and load resistance con- §
nected in series. Fig, 4 illustrates re-

w8 OJ-—HSINIZ ANVDOHYN YO 30N0TS I 3dAL

sponse of the 1N77 circuit to pulsed
3 light at 1,000 cycles.
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} acoustically-correct

S 0

*  handsomely styled ) I

x durably constructed INTENSITY (WATTS/CM2 ) MEASURED WITH RADIATION THERMOCOUPLE

z PULSED LIGHT iN77 | 50V

z " — -

3 o N+ < 1

¢ BASS REFLEX CATH 50kS  OUTPUT VOLTAGE

- g X
CABINETS by ' .

Fig., 4—The output with pulsed input
at 1,000 cyeles. Circuit at bottom of

e“ aen figure was used to obtain the curves.

|

In electrical characteristics, the 1IN77
is similar to the 1N34 crystal diode,
except that the peak reverse voltage of
the photodiode is somewhat higher. Spe-
cial germanium processing makes thel
reverse resistance of the 1N77 especial-
ly sensitive to illumination,

The 1N77 is most sensitive to radia-\
ton in the infra-red and near infra-red ——
regions. The spectral response peak is 7 s @
at 1.7 microns. Response is negligible| y % - '
in the ultra-violet region. | h :

Maximum voltage output is obtained
with the higher values of load resist-
ance, while maximum power output re-
sults with low load resistance values.
In production units, the dark current
(as measured with a 50-volt d.c. sup-
ply and zero load resistance) is kept
below 0.5 ma. In pulsed-light operation
(See Fig. 4), the output voltage has the
same waveform as that of the applied
light.

The actual mechanisms whereby the
diode resistance is varied by radiation
intensity and also through which cur-
rent is generated by photovoltaic action
in germanium-tungsten point contact
devices may be explained only in the
complex terms of semiconductor phys-
ies. Such an explanation is beyond the
scope of this article. The reader who
desires a complete exposition of this
process is referred to any of the text-
books on the modern theory of semi-
conductors and electrical conduction in
solids.

Higher light intensities are required
with the germanium photodiode for a
given voltage output than with photo-

JENSEN MANUFACTURING COMPANY
DiVISION OF T+ MUTER COMPANY
6601 S. LARAM © AVENUE « CHICAGO 38, ILLINOIS

WRITE FOR
OATA SHEET 182

180 2L H04—~LNNIVM G 3dAL

SHINVILS 6

volt-ohm-milliammeter that

cutsells all others combinad.

SYIMVYIAS Z1 YOI—HSINIA YINDIVI NMOHE 8 JJAL
(3¥NSOIONT V101 DIWYNACINTY)

SHINVYIAS ,8 O 9 HOI—HSINII BINDI¥TLNMOUB—DNILNNOW 150d O TTVM [ IdAL

SUINVYIAS 48 YOS HSINIJ YINDIVI NMOHB H IdAL
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Hi-Fidelity Crystal Hand Mike . _Hi-imped.
Monldvnl bakeli!e ca 6 ft._cable. ONLY $
NETS . . Set of two Sg” O
ll’u‘ Mdgnels 414" 1—. o/l()", h(xxed
Flat Bar Magnet . . 17 'x /

Round Bar Magnet . .

ViiaYarx ’
9¢ 10,5.50
wers-

gne Pow
ful Block, "U" Rod,
eo{one ete. Kit of 10 asauued. .. 1,98
HEARING AID PARTS . . MIDGET
QUTPUTS. (34x1%) 50BO, d-}Bﬁ 10
V. .49

.C.
Midget Audio Chokes
4500 __ DC .
Hearing Aid Amplifier (2 tube).
A REAL VEST POCKET RADTO adding
slmple tuner, 1o¥x2”%5"”, WITTH SCHE-
MATIC FOR 2 or 3 TUBE SET.

. MAKE

Hearing Aid Bone Conduction Receiver
(1/2”x34"x13”), kKxcel. MUSICAL CONTACT
MU\L DETECTAPIIONE, MINI-SPKR. Lo-imped.. 2.49

e

‘“20 Push-Back Wire .

Red, Yel., Blue or '

Rolary Switches . 2 deck, 1/4" shafi—
3 Pos., D.P., or 6 Pos.. 5.P. 39¢ 6/1.98
DPDT Flush Plate Bat Toggle 1C ll 871.JK2)

p - - Lum. tip, 134” mtg. Sprg. Ret...59¢ 6/3.25
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1 . 1
[ JGLE® L 6A/I25V. Bakehte cased. 1
1 =1, hole 49¢ 12/5.49 I
1 1
1 1
1

Variable Condensers .

- four 250mmf sects Ya”
shaft, 7!/2”){3")&23A’ $1 &

220V/110V Step-Down BRallast . . 6O
Gun Sync, Control Box (F'childMk3) .
MINE"” of new R(’]dV l‘ogue, Fuses,

HE 80 LK 5Y
. 110 J Part of Watt- Hnur
Meter chock full of Matched Gears, Worms.

IPor(ahIe Metal Utility Box . .
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3

12 ”lgtsh;

1 Amber Jewel Assbly oa
57 Leather Scope Visor . . rubher eye-pce.. . .
BARGAINS IN KITS . JUMBO RADIO l’AH 5

ILS, SOCKETS, WIRE,
2 RS, CHAbblb. bWIT(.,H.
lpg Welght 21 lh.s .............
Radio Hardware Treasure . . FULL LB, CAN
Nuts, Screws, Washers, Lugs, elc E:
Mo ulded Bakelite cundensers PRI
. 200--600V,
t

. multx -deck, multi-

asstd
screw, spring. Kit of 25

“FACTORY SPEAKER REPAIRS SINCE 1927
Ain. ()nl(r $3.00 209 deposit on all COD’'s
Please add sufficient postage—excess refunded
Full remittance with foreign orders

RADIO CORP.
En u 67 Dey Street,
New York 7, N. Y.

Replace Your OId TV Aeridl |
With The NEW Snyder

360° MOTORLESS
TV AERIAL

SAME CLEAR PIX AS
MOTOR ROTATING AERI-
AL SYSTEMS COSTING
TRIPLE THIS PRICE

only $18-95

Complete with 3 ['%” mast
sections, 75 ft. of 3 cond.
cable, Electronic beam se-
lector switch. Connecting
stubs, guy ring mounting
base.

click of switch
clears  picture
instantly

For Ultra Fringe Electronically beams in complete
360° rotation to give clear picture on all channels,
You ehoose direction with Dlrectronic selector switch.
Mounted on or near TV set. 18 hi-tensil 84” aluminum
alloy elements. Complete ready to install.

AX-599 DIRECTRONIC ARRAY FOR FRINGE Same
as  TX-599 less mast .....oooouiveiieiania.. 16.95
AX-56 DIRECTRONIC ARRAY FOR CITY AREA
6 element array with switch, lead-in less mast $9.50

STEEL MAST SECTIONS weather treated
10 Ft |Va” di. ..........

5 Ft. 1Y%” di. crimped end . 1.35
chimney Mount Brackets CM £.5%
Wall Mount Brackets WB-2, Ad

Heavy Duty ...................c..... ... 375

Order from Dept. RE-12, or call Mulberry 2134
WRITE FOR FREE F.Y.l. BULLETIN

HOLESALE

RADIO PARTS5 CO., Inc.

Baltimore St.

1T W,

BALTIMORE 1,

MARCH,

1952

cells and phototubes of other types.
This is not necessarily a drawback,
since sufficient illumination is available
at close range in many applications.
Such applications include counters,
communication and recording devices
employing punched tape, sorters, densi-
tometers, turbidity meters, sound-track
pickup, ete. Lens systems and filters
may be employed to advantage with the
1IN77.

Applications

The basic direct-current photodiode
circuit is shown in Fig. 4. When this
circuit is employed with steady, un-
modulated illumination, output voltage
may be applied to the input terminals
of a d.c. amplifier, which in turn may
actuate a rugged relay, counter, or in-
dicating meter.

TGR
1+ R e
- ‘P
s WHITE @ 3 ;gm SvE:T
i S0kt >
T_ 2 Rz 25000

Fig. 5—Bridge type light meter circuit.

Fig. 5 shows a bridge-type light
meter employing the 1N77. In this ar-
rangement, the cell is darkened and the
potentiometer is adjusted to zero the
meter. Illumination then will cause the
meter to deflect upscale. If the meter is
zeroed, on the other hand, under illumi-
nation, interruption or attenuation of
the light will produce downscale deflec-
tion. If desired, the meter may be re-
moved from the circuit and the output
terminals of the bridge circuit con-
nected to the input of a d.c. amplifier.

Fig. 6 shows how the 1N77 may be
connected to an a.c. amplifier when the
photodiode is operated from pulsed,
chopped, or modulated light and more
voltage or power is required than the
diode alone can furnish. A power-out-

TO AMPL DC PWR SUPPLY (+) ]

SETT0 50V |
l ] INT? ,

GREEN gy WHITE
b4 t L
Ssokww  Lary

[TO RELAY,ACTUATO
N OUTlop REPRODUCER o
P

ACY AMPL
Fig. 6—Amplifier for modulated light.

put stage in the amplifier may drive an
electromechanical device or reproducer.
Possible interrupted light sources for
operation of this ecircuit include shut-
ters, film sound tracks, punched tape,
and flasher tubes such as Strobotrons
and glow modulators.

The 1N77 is adaptable to other con-
ventional circuits in which other types
of photocells commonly are specified.
When operated within its limits, the
germanium photodiode affords the best
compromise between size and sensitivity
available up to this time.

This photodiode—or even smaller
modifications of it—may have future
applications not now forseeable. The
possibility of building up a relatively
fine mosaic out of these units is only
one example of the possibilities which
may open up entirely new fields not
now occupied by phototubes.

—end—
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ENCYCLOPEDIA on CATHODE-
RAY OSCILLOSCOPES and
THEIR USES
by Rider and Uslan

1. The most complete source of practical, usable
knowledge concerning the oscilloscope ever
published. Covers practically every kind of
'scope manufactured during the past ten years.
Hundreds of pages alone are devoted to actual
application plus complete, detajled treatments
of auxiliary equipment, measurements, wave-
forms, visual alignment of AM-FM-TV receivers
and more, much more. A “must” for anyone
using an oscilloscope. Completely indexed, with
992 pages 8%z x 11") 3,000 illustrations...$9.00

2. VACUUM-TUBE VOLTMETERS, by Rider & Barber.
Completely revised. Covers theory, functions, opera-
tion and applications of the VIVM in detail. Typical
chapters: Triode Vacuum-Tube Voltmeters; Probes
for DC & RF; Calibration and Testing. 432 pp. (5‘/2 X
812") ill ...$4.50

3. TV AND OTHER RECEIVING ANTENNAS, by Bailey,
is a source book on antennas of all types. Typical
chapters: The Center Fed Zero DB Half-Wave Antenna;
Parasitic Element Antennas; The TV Signal and Its
Bandwidth; vem"ally Polarlzed Antennas. 606 pp.
(512 x al/z”) ill... $6.00

4. TV INSTALLATION TECHNIQUES, by Marshall. A
practical timely ‘‘how-to-do-it'’ book on antenna
installation and receiver adjustment. Typical chap-
ters: Materials and Methods Used in Installations,
High Mast and Tower Installations; Municipal Regu-
lations Governing TV installations. 336 pp. (52 x
814") 270 ill $3.60

5. TV MASTER ANTENNA SYSTEMS, by Kamen & Dorf,
covers all popular distribution systems now in manu-
facture, with schematics, performance figures and
design data. Typical chapters: Installing Master
Antenna Systems; Basic TV Antenna Systems; The
Need for Master Systems. 356 pp. (52 x 812”) ill.

$5.00

6. RECEIVING TUBE SUBSTITUTION GUIDE BOOK,
by Middleton. Lists 2,500 radio, TV and electronic
tube- substitutions in numerical sequence for quick
reference. Gives performance ratings and any neces-
sary wiring changes. Also RTMA color codes, trans-
former and condenser substitutiops. 225 pp. (8%2 x
11%) $2.40

6a. FIRST SUPPLEMENT TO ORIGINAL GUIDE BOOK
lists 650 completely new and different tube substitu-
tions. Includes wiring instructions and illustrations
of original and substitute tube sockets. 48 pp. ($8;/2
x 117)

Buy these books now at your jobbers...
leading bookstores...or —

JOHN F. RIDER, Publisher, Inc.
480 Canal Street, New York 13, N. Y.

Please send me hook(s) circled. | understand,
it not satisfied, | may return them within 10
days for full refund.

1 2 3 4 S 6 6a
NAME.
ADDRESS
CITY. Z0NE STATE_ ___

(Please Print) o o e emmeREm 3
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stallations. Bent or 5

are a constant menace and aﬁféﬁxg;mm
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an cause serious damage. nsuc(rcmtee .
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uality! Not only ¢ e
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breaking.

Safety is afac
TV antennd i

LIGHTNING ARRESTOR

ightning Arrestor on the lead-
plt:xel;;?; Ig.?xtennc? makes your cmtlen?g
installation secure in all wcq(? It provides real p
tection to your home and Td
set from lightning d{cxmcxge cx?
carries off the minor sticx ic
discharges which interiere
with good picture rec?ephoAn.
The Amphenol Lightning 1;1
restor is of the type cxpprgvze
by the National Electric oth
and is also approved b_y e
Underwriters’ Laboratories.

l {—-

Using an Am
in from your

See your regular Amphenol Distributor now for your copy
of this 20-page book containing all the factors which
defermine Better TV Picture Quality and saofe antenna
installation.

AMERICAN PHENOLIC CORPORATION

1830 SOUTH 54th AVENUE e CHICAGO 50, ILLINOIS
— .
>

New Devices

RESONATORS FOR TVI

Motorola, Inc., 4545 W. Augusta Blvd.,
Chicagoe 51, ., has announced pro-
duction of precision selecror caviry
resonators available in several degrees
of selectivity depending upen applica

tien and frequency separation. These
units minimize television interterence
by highly attenuating spurious and

harmenic rodiation of transmitter an-
ternna systems of base station two-way

radio communications equipment. |he
cavity resonator, a very high Q"
circyit which can be inserted into a

line, makes it possible to use two or
more transmitters on the same antenna
without mutual interference.

Motorola cavities, designed for the
30-48 mc, 72-76 mc, 122-132 me, and
132-180 mc communication bands, are
compensated for optimum perform-
ance over wide temperature ranges.
Each unit has an input and output
impedance of 50-72 ohms at a 250
watt moximum power rating. They are
designed for optimum impedance
match and a low voltage standing
wave ratio.

'TV AUTOTRANSFORMER

RAM Electronics Sales Co., 7 South
Buckhout St., Irvington-on-Hudson, New
York, has added a new high-etficiency
replacement and conversion TV auto-

transformer to its line of TV parts.
The RAM X054 requires less driving
power than a true transformer white

providing
sweep for

ample
tube
rectangutar. It features a high-permea-

high

voltage and
sizes

up to 2l-inch

bility ferrite core and
cision-pattern windings resulting in
excellent regulotion and linearity. In
sets using selenium-rectifier voltage-
doubler circuits with 250 volts plate
supply, it produces 13.5 kv with a boost
voltage of 430; with standard power
supplies, 15 kv with 500 volts boost.

special pre-

PORTABLE RECORDER

Amplifier Corp. of America, 398
Broadway, New York 13, N. Y., has
announced full scale production of the
Magnemite, a battery-operated port-
able tape recorder-playback unit.
Weighing only 9% Ibs. and measuring
Ity x 8 x 5/, inches, the unit will
operate for 100 hours at an operoting
cost of 2|y cents per hour using self-
contained dry batteries. A noiseless
and vibrationless spring wound motor
will run 15 minutes on a single winding:
during operation a light indicator
flashes a warning two minutes before
rewinding is necessary.

When closed, the Magnemite's two-
tone leatherette covered case gives no
hint of the function of the unif, which
may operate in motion and in any

nradiohistorv com

position, including upside down. The
igh-gain amplifier, requiring no pre-
liminary warm-up, will pick up a nor-
mal speaking voice 100 feet from the
microphone. A tape speed of |7 inches
per second with a frequency response
ta 3,000 cycles allows two full hours of
recording fime on a single 5-inch reel
of standard Y4-inch wide tape.

SEALING COMPOUNDS

H. V. Hardman Co., Inc., 571 Cort-
landt St., Belleville, N. J., announces
production of a new line, known as

;~ PERMO POTTING COMPOUND ~.

[P

CONDENSLRS
CABLE CONNECTORS

Permo Potting and Sealing Compounds,
especially designed for use where high
eleciric insularion and low moisture
absorption is required. These com-
pounds are not to be mistaken for
ordinory tars as they have a wide
temperature tolerance and maintain
viscosity at higher temperatures.

8-ELEMENT YAGI

LaPointe Plascomold Corp., Windsor
Locks, Conn., has announced the "'Long
John'', a new Vee-D-X single bay on-
tenna for more powerful single channel
iringe area reception. This 8-element
Yagi {Model LJ} produces 4!% more
gain than the best 5-element Yagi and
is equivalent to any 5-element stacked
array. Higher front-to-back ratio elimi-
nates co-channel interference, yet the
LJ has the some wide bandwidth os the
Vee-D-X JC.

Standard pre - assembled construc-
tion, lower cost, installation ease, bet-
ler appearance, and a re-inforced
boom for extra sturdiness on the fow
channels are some of the features.

U.H.F. SWEEP
GENERATOR

Radio Corp.
N.
sweep generators of particular interest
to research workers and engineers en-

of America, Harrison,
has developed two new u.h.f.

gaged in the development of u.h.f.
TV receivers, tuners, filters, antennas,
etc. The model WR-40A and WR-41A
instruments feature continuous tuning
from 470 to 890 mc with operation en-
tirely on fundamentals. No beats or
harmonics are used. Sweep width is
continuously variable from 0 to 45 mc.

RADIO-ELECTRONICS
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BUY TEST EQUIPMENT

ON THIS RADICALLY NEW

TIME PAYMENT PLAN

NO INTEREST!!

NO CARRYING CHARGES!!

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW

Superior’'s New

JUNIOR SUPER-METER

MOST COMPLETE AND COMPACT MULTI-
SERVICE INSTRUMENT EVER DESIGNED

Meaosures:
e Voltage
o Capaocity

® Current ® Resistance
® Reactance ® Inductance
® Decibels

D.C. Volts: 0-7.5/75/150/750/-
1500 Volts. A.C. Volts: 0-15/150/300/1500/3000
Volts. Resistance: 0-10,000/100,000
ohms. 0-10 Megohms. D.C. Current:
0-7.5/75 Ma. 0-7.5 amps. Capacity:
001 Mfd.—.2 Mfd. .| Mfd.—20 Mfd.
Electrolytic Leakage: Reads quality
of electrolytics at 150 Volt test
potential. Decibels: -10 Db to --18
Db. 410 Db to +38 Db. -+-38 Db.
to 458 Db. Reactance: I5 ohms—
25 K ohms 15 K ohms—25 Meg-
ohms. Inductance: .5 Henry—50
Henries 30 Henries—I0 K Henries.
Plus Good-Bad scale for checking
the quality of electrolytic con-
densers.

Specifications:

Handsome round cornered
molded bakelite case 3'%"

x 57" x 24" complete
with all test leads and in-

2 NET
structions.

Superior’s New
Model TV-11

TUBE TESTER

* Uses the new szlf-cleaning Lever
Action Switches for individual ele-
ment testing. Because all elements
are numbered according to pin num-
ber in the RMA base numbering sys-
tem, the user can instantly identify
which element is under test. Tubes
having tcpped filaments and tubes
with filaments terminating in more
than one pin are truly tested with the
Model TV-11 as ony of the pins may
be placed in the neutral position
when necessary. * Uses no combino-
tion type sockets. Instead individual
sockets are used for each type of
tube. Thus it is impossible to damage
a tube by inserting it in the wrong
socket. * Free-moving built-in roll
chart provides complete data for all
tubes. * Phono jack on front panel
for plugging in either phones or ex-
ternal ampllfler detects microphonic
tubes or noise due to faulty elements
ond loose externa!l connections.

Operates on 105-130 Volt 60
Cycles A.C. Hand-rubbed
oak cabinet comnlete with
portable cover

479

weascr: SIGNAL TRACER
Model CA-12

The well known model
CA-12 is the only signal
tracer in the low price

range including both meter
and speaker ! !!

SPECIFICATIONS: * Compara-
tive Intensity of the signal is read
directly on the meter—quality of
the signal is heard in the speaker.
* Simple to Operate—only one
connecting cable—no tuning con-
trols. * Highly Sensitive—uses an
improved vacuum-tube voltmeter
circuit. * Tube and Resistor Ca-
pacity Network are built into the
detector probe. * Built-in High
Gain Amplifier—Alnico VY Speaker.

Comnletely Portable—wulghs 8 pounds—mea-
x 657 x 97,

sures 5%
"33
NET
Superior’s New Model 660—AN AC OPERATED

SIGNAL GENERATOR

Provides Complete Coverage for
A.M.-F.M. ond TV Alignment

¥ Generates Radio Frequencies from
100 Kilocycles to 60 Megacycles on
fundamentals and from 60 Megacycles
to 240 Megacycles on powerful har-
monics. Accuracy and stability as-
sured by use of permeability trimmed
Hi-Q coils. * R.F. availahle or modu-
lated by the internal audio oscillator.
¢ Built in 400 Cyecle sine wave audio
oscillator used to modulate the R.F.
signal also available separately for au-
dio testing of recrivers. amnplifiers, etc.
¢ Oscillator Circuit: Uses a miniature
high freauency tyne of acorn triode in
a Hartley circuit to insure a high de-
gree of stability. By using the same
type of triode as a buffer amplifier,
complete and positive isofation between
the R.F. oscillator and the attenuator
is attained. * Attenuator: a 3 step
ladder type of attenuator is used. Each
sten of the attenuator is controlled by a
separate attenuator control thus pro-
viding intermediate level steps. * Tubes
used: 955, as R.F. Oscillator. 955 as
Modulated Buffer Amplifier, 68N7 as
Audio Oscillator and Power Rectifier.

Model CA-12 comes comblete
with all leads and operating
instructions

The Model 660 ¢omes com-
plete with coaxial cable test
lead and instruetions.

42
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Superior’'s New

v BAR ‘GENERATOR

THROWS AN ACTUAL
BAR PATTERN ON
ANY TV RECEIVER SCREEN! !

Two Simple Steps

|. Connect Bar Generator to An-
tenna Post of any TV Receiver.

2. Plug Line Cord into A. C. Cutlet
and Throw Switch.

RESULT: A stable never-shifting
vertical or horizontal pattern pro-

Power Supply: 1085-125 Volt 60 Cycles. Power
Consumption: 20 Watts., Channels: 2-5 on
panel, 7-13 by harmonics, Horizontal lines: 4
to 12 (Variable). Vertical lines: 12 (Fixed).

jected on the screen of the TV
receiver under test.
3 NET
Vertical sweep output: 60 Cycles. Horizontal
sweep output: 15.750 Cycles.

NEW TIME PAYMENT PLAN

comes complete with
shielded leads and
detailed operating in-
structions. Only ....
ORDER BLANK
1 Moss Electronic Distributing Co., Inc.
' Dept. B-18, 38 Murray Street, New York 7. N. Y.
: Please send me the units checked below. | am enclosing the down pay-
| ment with order and agree to pay the monthly balance as shown. It is
| understood there will be no carrying, interest or any other charges, pro-
1 vided | send my monthly payments when due. It is further understood that
1 should | fail to make payment when due, the full unpaid balance shall
1 become immediately due and payable.
1 OJUNIOR SUPER METER. ... ... . .................... Total Price $21.40
] $5.40 down pcymenf Balance $4.00 monthly for 4 months.
t OMODEL TV-ll. oo oo o i Total Price $47.50
1 $11.50 down pcymenf "Balance $6.00 monfhly for 6 months.
f OMODEL CA-12................ Total Price $33.95
: $9.95 down payment. Balance $4.00 monthly for 6 months.
1
1
[}
1
1
1
1
1
]
1
]
'
1

O TELEVISION BAR GENERATOR... ................... Total Price $39.95
$9.95 down payment. Balance 5500 monthly for é months.

COMODEL 660, ... eeiee it i e Total Price $42.95
$12.95 down payment. Balance $5.00 month'y for 6 months.

(Jlenclose $_____  as down payment.

[ Ship C.0.D. for the down payment. .

Signature

Name

Address

www americanradiohistorv com
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- with amplitude variation of 0.1 db per
ngh score mc or |ess throughout the swept range.

Maximum output is 0.5 volt across a
" . ;lz) ohm]laooc:dh FD|CIII:;eS for mo?cgn:jq to

or ohm loads are provide

every tlme Wlth The WR-40A is a laboratory-type
instrument, It has a built-in crystal
calibrator and a variable-frequency

“Safe centers!" marker oscillator. QOther features in-

In Basketball there’'s no better assurance of

victory thon o lengthy lod jumping center . . .
and there is nothing that scares higher in radio,
TV and other electronic circuvits thon SELETRON
minioture rectifiers with ’Safe Center’” plates.

When youv specify SELETRON Selenivm

e d
Rectifiers you e CLOLALLS ger, clude attenuator controls for varying
:hon circvits cnd heoting ot the center amplitudes of the sweep output, re-

t: pom' A ly p , OF pressure sponse input, marker pips, and cali-
applied in g the rectifi t affect brating pips: built-in detector for
its povformcnu-c SELETRON feature direct monitoring of the sweep-oscil-

o . lator output, a front-panel blanking
accomplished by deactivating the area of control, and ‘a marker injection system

the plate under the contact washer. which prevents distortion of the re-
o . . sponse curve.
The millions of SELETRON Selenivm Rectifiers The WR-41A has the same sweec-
in satisfactory service as original squipment generator mechanism as the WR-40A
in the products of leading manvfacturers but does not include the calibrator or
are millions of reasons why you can specify marker circuits.

SELETRON and be safe!

5-INCH OSCILLOSCOPE

Look for Howard W. Sam’s Red Bool Triplett Electrical Instrument Co., Blu#-
vpplement listing SELETRON ton, Ohio, has replaced the model 3440
replacements , . . and write for with their new model 3441, designed for
Bulletin No. 104-R-1 TV, FM, and industrial testing require-

ments,  An illuminated calibraticn

meter makes it possible to view the
percentage of Dosmve and negative
peak-to-peak volts in addition to read-
ing peak-to-peak voltage directly in 8
ranges from 0 to 1000 volts. The push-
pull horizontal amplifier is flat within
*20% from 20 cycles to 150 kc. and its
deflection sensitivity is 0.15 r.m.s, volt
inch. The push-pull vertical amplifier is
usable beyond 4 mc. Its sensitivity is

: ELETRON DIVISION .01 r.m.s. volt inch with switch in 2-m¢
RR RADIO REC OR COMPANY. Inc. ¢ posifion: 02 r.m.s. volt inch with switch

ol r i in 4-mc position. A high-gain amplifier
system is available for tracing audio
circuits and checking for noisy com-

ponents, A phone jack on the panel
makes a convenient way to associate
the visual pattern with the familiar
sounds. Furnished in black suede-fin-
ished metal case. I5-11/32 x 11-1/32 x 14
inches. Accessories include coaxial
cables, probe, and instructions. A
crystal signal-tracing probe is avail-
able as an extra accessory.

" HI-FI SPEAKERS .

Oxford Electric Corp., 3911 So *
Michigan Ave.. Chicago 15, I, hae
announced a number of rew higl
fiaelity loudspeakers. Among them o<«

BUILD 15 RADIOS FRE

EXCELLENT BACKGROUND FOR TELEVISION

10-DAY MONEY-BACK GUARANTEE

WHAT THE 1952 PROGRESSIVE RADIO “EDU-KIT” OFFERS YOU:

This is a practical home radio course. You learn theory, construction, operation,
trouble shoaoting, code. You build RECEIVERS, TRANSMITTERS, AMPLIFIE RS
CODIS OSCILILATOR, SIGNAL TRACER.

You start with a simple radio circuit, and gradually advance to more complex
circuits. No previous background is required. No instructor is needed. All parts
and instructions are included and every single step is clearly explained.

All parts are guaranteed, individually packaged, identified, and explained.

There is nothing extra to buy. You receive all parts, tools and instructions at
once,  You Keep everything; there is absolutely nothing you return to us.

RADIO TESTER &
SOLDERING IRON

ABSOLUTELY NO PREVIOUS TRAINING NEEDED — 000000000000000000000000
GET A WELL-PAYING JOB

You can easily pay for the kit in a short time by repairing radios. Use the tester
and signal tracer for servicing. The signal tracer alone is worth more than the
price of the entire kit.

USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES!

The Progressive Radio "Edu-Kit” includes tubes, paper condensers, mica conden-
sers, electrolytic condensers, variable condensers, seleniumn rectifiers, chassis, hard-
ware, tie strips, tube sockets, solder, wire, soldering iron, tubing, cotils, instruction
book, radio trouble-shooting guide, radio tester, television trouble-shooting manual,
etc.; tn brief, everything you need in a practical radio course.

Order your “Edu-Kit” today, or send for further information.
Postage prepaid on Cash orders—C.0.D. orders accepted in U.S.A.

PROGRESSIVE ELECTRONICS CO.

497 UNION AVE. -:- DEPT.[B§] -:-- BROOKLYN!NEW YORK

www americanradiohistorv.com

GO INTO A PROFITABLE BUSINESS
AND PLAN FOR A FUTURE

RADIO-ELECTRONICS
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1952

IMPORTANT NOTICE TO READERS!

Today's ever-shifting defense and civilian
demands are bringing rapid-fire changes
in radio, television and audio. A subscrip-
tion to RADIO-ELECTRONICS now, is
your assurance of getting important topi-
cal information on servicing, construc-
tion, theory and new developments every
month, at the lowest cost, no matter what
the future brings in the way of prices,
paper shortages or defense demands.

SUBSCRIBE TODAY

3 Years $8.00 2 Years $6.00
| Year $3.50

www americanradiohistorv com
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New Devices

with easy-to-install

Blonder-Tongue
ALL-CHANNEL

MASTER
ANTENNA
SYSTEMS

Distribution Amplifier
2 TV Set Outlets
Mode! HDA2-1-M List Price $39.50

Distribution Amplifier
8 TV Set Outlets
Mode! JtDAB-1.M List Price $87.50

Commercial Antensifier (30 Times
Gain) Use As Pre-Amplifier, Line

Amplifier or de-fuxe Booster
Model £ CA-1.M List Price $77.50

More Gain Per Dollar!
8-T Home Antensifier Mode! HA-2-M

Finest Atl-Chonnel TV Booster. Fully
Avtomatic, 16 Times Gain. In Metal
Cabinet List Price $57.50

Literature on Request write Dept. D3

Blonder-Tongue Labs.,

the 8-inch HF8JB, 10-inch HFI0JB, and
12-inch HF12J8. These units handle 10

watts maximum. and have 6.8-ounce
magnets and |-inch voice coils. The
HFI2LN. @ 12-inch model, has a 14-
ounce magnet, l'/;-inch voice coil, and
handles 25 watts.

Also included in the line is the

C012JB coaxial speaker which has a
frequency ranae of 65 to 15,000 cycles
with crossaver at 4,000 cycles. The com-
bination handles 10-12 watts. The 12-
inch woofer has a 6.8-ounce Alnico V
magnet and the 3-inch tweeter has a
|.47-ounce Alnica V magnet. .

All the speakers have B-ohm input
impedances and are finished with
hammertone lacQuer.

TV ANTENNA TOWERS

Channel Master Corp., Ellenville, N.Y.,
is distributing o new line of steel
towers. Available in 10-foot sections,
they have a buiit-in fadder on one side
with no obstructions to interfere with
easy climbing. The other two sides
feature truss construction for added
strength, Tower legs are made of steel
tubing and are spaced, 84 inches
apart, for greater mqndvfy and twist-
resistance. All tower sections are com-

7

A T e

pletely interchangeable, because only
ore type of section is used. No differ-
ent top, middle, or bottom sections
are required, and base mount and
mast brackets fit all sections.

Al} three tower legs are swaged on
one end for easy assembling. Addi-
tional sections are merely slipped into
each preceding section and fastened.
Masts and rotators are mounted in-
ternally for greater support and pro-
tection.

Also avcilable is a universal base
mount which is adaptable for all types
of instailations—peaked, sloping, and
flat surfaces. Special dual-purpose
mounting brackets, for use both as
mast supports and rotator bearings,
are also available with the towers.

ROTATOR ADAPTOR KIT

Alprodco, Inc., Kempton, Ind., ond
Mineral Wells, Texas, is producing a
new antenna rotator adaptor kit de-

g

signed to make it possible to install
any commercial antenna rotator on
its antenna towers. The RK-IW kit
consists of a pre-drilled adaptor mount-
ing plate which takes any well-known
rotator, a |-foot mast pole to connect
the rotater to the antenna, a 24-inch-
long bearing for the pole. and a
3-piece assembly which holds the mast
bearing securely to the tower. This
protects the rotator by permitting the
tower to absorb all wind thrust.

—end—

LOW FREQ. XTALS-FT 241A |scn s22] BC-61
For SSB, Iattice filter, ete. ,° | Xtals Xtals
spe. 54th or 72nd harmonic V" ins 2 banana
channels listed by fundamen- BACIN plugs
tals. Fractions omitted. LIS 347 spe.
372 404 436 506 400 462 5910 2030 2435
374 405 437 507 440 463 6370 2045 2442
375 406 438 508 441 464 6450 2105 2532
377 407 481 509 442 466 6470 2125 2545
379 408 483 511 444 468 6497 2145 2557
380 409 484 514 446 470 6522 2155 3202
381 411 485 515 447 472 6547 2220 3215
383 412 487 516 448 474 G610 2258 3237
384 413 488 518 450 475 7350 2280 3250
385 414 490 519 451 476 7480 2282 3322
386 415 491 520 452 477 7580 2290 3510
387 416 492 522 457 479 7810 2300 3520
388 418 493 525 461 480 7930 2305 3550
390 419 494 526 2320 3580
391 420 495 530 99¢ ea. 2360 3945
: eac 2415 3995
304 424 408 537 | $9.00
395 425 503 538 T —
g?l; :Zﬁ 504 SPECIAL
9 2
200 K xtals
gg? :g? 4%? ( without holders
102 433 $'4 ;rO G9cC each $t.29
403 435 5 3 for $2.00 each
HAM XTALS-FT 243 HOLDERS—'2" pin spc.
41606 6773 7840 1815 5800 6306 6573 7506 7673
5030 6873 7873 1129 5806 6325 6575 7540 7706
5485 6906 7906 2045 5825 6340 6600 7573 8240
6040 6973 7940 3735 5840 6373 6606 7606 8340
6073 7748 7973 5305 5850 6406 6625 7640 8400
6106 7773 8273 5677 5873 6440 6640 7650
6125 7806 8306 5706 5875 6450 G673
6140 5725 5906 6473 6706
6173 49¢ ea.| 5740 5940 6475 6740 | 99¢ ea
6175 'Uforo 5760 5973 6506 7440| 10 for
6206 $4.5 5773 6273 65 74731 59.00
Add 20¢ for each 10 xtals or less for Dostage and handling.
TERMS: All items F.0.B.,, Washington.
D.C. All orders $30.00 or less,
cash with order. Above $30.00, 25 per cent
with order, balance C. O. D. Foreign orders
cash with orders, plus exchange rate.

SPECIAL PURCHASE

FM RADIO CHASSIS 4 %
From SCR-522 i g
2 GANG - 25
MMF
per section
$1.29

88-108 MC Complete with 6§ tuhes,
Built-in Antenna and Speaker,

uct of Ifamens Radio &

facturer whose name we promised not

to mention.

TUBE LINE-UP  Regularly BRAND NEW with CONCENTRIC
|-I2BA7 (-12S8 $29 95 AIR TRIMMERS
2-12BA6 [-35W4 N

1-35B5 Brand New

May also he used
as an I°M Tuner
by pickink signal
ofl' detector.

MMF
Prod per section
ried -
TV Manu- $1.59

$16.95

3 GANG - 25

. pitens

R R

REEL

24 VD C — can work on A C
convert to antenna
rotator. Only........ L

1-82A RADIO COMPASS
INDICATOR

BC-306A ANTENNA
TUNING UNIT

Al

SPECIAL PURCHASE
RECORD CHANGER
GENERAL INSTRUMENTS
3-SPEED AUTOMATIC

AT

g
Reg. $34.95
Brand New

$19.97

With
cartridge.
33'3-45 and T8 RPM
records automati-
cally.

Contains —
tenna variometer
heavy duty 3
pole 3 pos. cer-
amic switch, vel-
vet vernier dial

an-

Standoff insula-
tors  housed in
heavy aluminum

oy °2.95

Compass in-
dicatar with
built-in sel-
syn only-—

*3.95

VARIABLE
CONDENSER

26 MMF—
.10 Spacing

BRAND NEW
complete with

purpose
manual

Plays

BC-221T FREQ. METERS

XTAIl—spare tubes,
and calibration book with

canvas carrying§ 1 25 00
case........... []

only

99°

CQ TO ALL HAMS
DE W3PPQ

Handle here is “‘Pick” . call or

o TERMS

All items
or less, cash with order.
order, balance C.0.D. Foreign orders cash with orders, plus to
exchange rate.

Washington, . C,

F.0.B.,
Above $30.00, 25

All orders $30.00
per cent with

write me for anything you need in
ham gear or parts—Will be happy

expedite your order with best
quality merchandise. 73's

www americanradiohistorv.com
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Ghlrardt

RADIO & TELEVISION RECEIVER
Troubleshooting =nd Repair

DO BETTER WORK..MAKE MORE MONEY
with modern service methods!

Here’s the book vou’ve been waiting for . . . the new
Ghirardi guide to servicing by professional methods!

In a way that could only be matched by having one of
training course in  the world’s greatest instructors at your side, it explains every
phase of modern servicing procedure. Fully modern, profusely
illustrated. RADIO AND T\ TROUBLESHOOTING AND
REPAIR covers all TV, FM, AM, Phonograph and recorder
servicing procedures. For the beginner, it is a complete train-
ing course. For the busy serviceman, it is a quick way to
brush up on specific tvpes of work or to find fast answers to
puzzling service problems.

THE GREATEST HOW-TO-DO-IT SERVICE
BOOK EVER WRITTEN!

A complete,
l-volume service

time-saving
professional

methods . . .

only
56,.75

Tirst yvou get a full analysis of com- transformers. choles, Toudspeakers
ponents and why they fail. Next you coils, contrals, resistors, ete.
Jearn the most modern servicing meth- You learn how a glance at a TV
ads—from static teste 10 dyvnamic teets receiver may quickly tell vou what is

# busic servicing procedure and to in-
Four hig

820 pages, 417 clear illustrations, price only $6.75 pair as well as

i Money-saving
Combination Offer

Have the service data
vou need at vour finger-
fps when you need it!
Make vour service librury
complete! Get both the
new Ghirardi Radio &
Television Receiver
TROUBLESHOOTING
AND REPAIR ($6.75)
and the Ghirardi Radio & Television Re-
ceiver CIRCUITRY AND OPERATION
($6.00) ut the special price of only $12 for
the two hooks. Check SPECIAL COM-
BINATION OFFER in coupon for 10-
day examination privilege. You don't risk
a cent.

PASS SERVICE LICENSE
EXAMINATIONS'

Many cities now require servicemen to pass
rigid license examinations. Let these two
great new Ghirardi books help prepare
you today to pass any such examinations
with flying colors!

COURSE

terpret performance
chapters show how to realign TV, FM.
and AM receivers with a minimum of
tools and equipment.
ponents  are hecoming
appreciate the chabters on how 1o re- areat hook--and all are handled so that
replace defective

ectione wrong: how to understand 3-way port-
et up able radio filament eircuits: what 16
do about intermittent freubles: bow
to check  acde  and  transformerless
power supply heaters professionally:
how te handle fading and propagation

- froubles: . . and dozens of others.
ad ‘(om 1 short. mo rteally practical service
vou'll procedure has been omitted from this

vou can’'t fail to undersiand them

LEARN BASIC RADIO AND TV CIRGUITS FROM A 10 Z

. ..and watch service troubles dwsappear

Actually, there are only
a few really basic circuits in
radio and TV receivers.
Learn these from A to Z
and even the most compli-
cated of the countless mod-
ern circuit variations won’t
bother you. You’ll work
faster, better—and a lot
more profitably!

HANDLE TOUGH JOBS IN

V2 THE USUAL TIME!

Backed with what you can learn
from A. A. Ghirardi's great new book,
RADIO AND TELEVISION RE-
CEIVER CIRCUITRY AND OP-
ERATION, vou'll find that nine out
of ten difticult service jobs are tre-
mendously simplified.

Starting with a clear explanation

acteristics, it progresses to a complete
undersianding of ALL basie cirenils.
shows how they operate, teaches
vou to recognize them quiekly.
Gnesswork is eliminated. Laboiious
testing is  ereatly minimized. By
making it easy for vou to nnderstand
each eirenit and its relation to other
cirenits. Nvr. Ghirardl helps vou go
right to the seat of rhe trouble with
far less time and effort. You'll know
what to look for—and wvou’ll have
what it takes 10 enable voun {0 re-
pair troubles faster and more elli-
ciently.

Ghirardi's New

RADIO AND TELEVISION RECEIVER

of AM and FM processes und char-

CircuitryandOperation

659 pages, 417 illustrations, price $6.00

36 COURSES
IN ONE!

Ghirardi's world famous
RADIO PHYSICS

972 pages, 508 illus.

856 self-test review
questions.

Price only $5

‘Tihe most complete training course
fundamentals ever offered’'—that's what
perts say about Ghirardi's world-famous

out previous radio training of any kind.

condensers, coils, transformers, ete., to

PHYSICS COURSE. More widely used by Signal
Corps, Navy. ete. in World War II, than any other
basie radio training text. Kverything is explained
so clearly that you can understand every word with-

Ghirardi's Radio Physics Course starts with Basic
Electricity. Then it takes you step by step through
the entire field of Radio-Electronics from simple
cirenits showing the basic functions of resistors,

COMPLETE BASIC TRAINING for BEGINNERS

More people now in Radio-TV got their bacic training from this book thaw
any other book or course of its type!

applications of these circuits in home. aute, and
aireraft radios, public address systems, sound mo-
tion pictures, etc. Subjects covered include Sound.
Speech, Music, Eleetron Theory. Electric Circuits,
Current, Resistance, Capacitance, Inductance, Trana-
forwers. Filters. Radio Waves, Vacuum Tubes, Ra-
io Circuits, Loudspeakers and dozens of others.
You get evactly the training you need—at a price
vou can afford tn pay. If broken into ‘‘course’” form
and sent as monthly lessons, you'd regard it as a
bargain at $50.00 or more. Instead you buv it for
only $5.00—and you progress as fast as spare
reading time permits.

Let these great books give YOUR earning power

RADIO-ELECTRONICS

www americanradiohistorv com
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Read any of these 12 great money-making
books for 10 days AT OUR RISK. You be the judge!

IT PAYS TO KNOW HOW

T0_USE THE OSCILLOSCOPE

Modern Oscilloscopes
and Their Uses

by Jacob H. Ruiter, Jr.

Get off the beaten paths! Start training
now for the more interesting Radio-TV
jobs that most students overlook! Let the
following four books teach you at home.
Each is complete, fully authentic. Each is
endorsed by leading experts and educa-
tors in its field.

BE A SOUND EFFECTS EXPERT!

. . The noise of a creaky door—wind—rain—
\\agon wheels—and dozens of other sound effects
play big parts in almost every radio and TV pro-

Get this COMPLETE GUIDE

TO TELEVISION SERVIC

PRACTICAL TELEVISION
SERVICING

by J. R. Johnson & J. H. Newitt

326 pages, 370 illustrations, gram. This unique book, RADIO AND TV SOUND 334 pages, 253 illustrations, $4.00
EFFECTS tells the whole story of sonnd ettects—
dozens of pattern photos. $6.00 even down to showing you how to make creakers, . .
“*hoing’" boxes, glass crashers, splashers, rain IHlere—at only a fraction of the price you

All about TV

Don't let th Now yau'll really know how to use the machines, thunder wmachines and much other spe- miuhg expect to pa)"—is complete, intensely
on € e greatest, most versalile service instrument cial equipment for this wark. \Written by Ilobert practical training in everylphuse1 of 1tele-
- of all—the oscilloscope! B. Turnbull, of the Don Lee-Mutual Broadcast- vision receiver service procedure. y'ou learn
oscilloscope MODERN OSCILLORCOPES AND THEIR ing System, it is a complete guide to this fas- how "l‘\' I«hl’(crs ]frm:) "\dlll)’]i how I;(L‘l(‘(‘-l\'erls Components-
. v USES zives you expert knowtedze of "scoves, einating phase of Radio-TV work. 334 pakes— operate; how to locate troubles quickly with a0 cpruction-
stump’’ youl helps you work faster, more accurately and profusely illustrated. Price $4.50. (Order RADIO & minimum of testing and how to make .
maore profitably on all sorts of service and AND TV SOUND EFFFECTS in coupon.) repairs fast and profitably. Operahon-
laboratory jobs. No involved mathematics or SERVICE CASE HISTORIES
Learn to use it theory! IMirst, the author explains the con- . - N Trouble-
struction and operation of cathode ray tubes LEARN RAD'O_TV ANNOUNC'NG Dozens of actual service case histories help )
fully for top and basic oscilloscope circuits. Then he gets slnplfy your training, make even the most shooting-
right down to earth in telling exactly how - . puzzling jobs far easier to handle. ('lear .
notch service to use w scope for AM, FM and TV service oo, Let the big,  manual-size RADIO AN- illustrations and pattern photes explain Servicing-
work—{rom locating receiver troubles (o i\(])U-\('HL? 'I{Af\lm(')(_bl\.by Ben G. Ill(*lnnelgc] details step h)‘{zteu Other subjects include
i ST iustiu st complicated telp you train for this interesting, well-paid component repldtement Juta, wiring details,
efficiency ?il;:lllli‘":" dl':::,::‘lé"'\éflui&llllt;ln";,sm“.mm(,‘h?,mls work! Suhjects include The Announcers Qualifica- tips on testing, and a wealth of data on In language
Jus an unusually  deseriptive lext teach tions; the Announcers 8kills; The Announcers fringe area reception, improving picture YOU can
e e:':--ﬂl\' how to analyze and interpret Work; Audition Tests; Vocubulary Exercises— linearity and many other vital TV service
ST RCREIRILL o and orer 360 pages of actual radio copy. com- subjects. understand.

various palterns.

MAKES

twice as easy!

SERVICING THE
MODERN CAR RADIO
by A. L. Hurlbut

2nd Edition, 702 pages, 222 illus.
82 x Il Price $7.50

AUTO RADIO HEPAIR

mereials ; newscasts and seript shows for test and
practice. More widely used than any other hook of
its kind. Price 34.25. (Use coupon to read RADIO
ANNOUNCERS' HANDBOOK for 10 days at OUR
RISK.}

FREQUENCY MODULATION

. Ever increasing uses for FM in mobiie radio,
tetevision sound, and home receivers open new
flelds for profitable service work. Written hy a
well-known expert, this book simplifies a clear
understanding of FM fundamentals. equipment
and servicing procedures. You'll learn basic FM
theory, transmitters, circuits and their peculiar-
ities. R-F, I-F. limiters, diseriminators, ratio-
detectors, squelch, AF( elrcuits, and tuning indl-
cators are fully explained. Equally important is
a thorough descrintion of antennaz construction,

THERE'S FUN AND PROFIT

in ﬂagnetic Recording

MAGNETIC RECORDING

by S. J. Begun

242 pages, 146 illustrations

6 x 9, Price $5.00

TUsed vither as a text book or bhench troubleshooting methods, alignment, repair and “ ” ik
manual, Hurlhut's famous SERVICING other servicing procedures, 448 pages, over 300 ?ett starf'ed o'n }]ne ‘gr?unt]d gﬂor }o{ 'ﬂlll]\
THE MODERN (AR RADIO is a com- illustrations. Price $5.00. LEARN NEW ast-growing business that wi eu:n' tally
plete, eusily ;m«h-rstnm!i;,.ulde to fasvr, ac” tncludes USES FOR ;gv(lufe“t)lll:alnr()le'rn plmnm:rapl}ﬁ :\Ia\({L\.:‘ATI(
curate  installation and servicing of a MAGNET! ECOL NG brings you specific details on
iypes of wuto ridios, Corering every type OVER 500 lEARN ELECTRIC MOTOR REPAIR RECON DINcG every phase of wire and tape recording from
of auto radio from the mid 11?3(] s,t tlllns CAR R its history, hasic acoustic and magnetic
: ires you ¢ installa- s P g s
f?(',’,’,"a(,[,(,"’,(,),',“(f,,‘f::;I,\';m:,,i.';'”,}'esa?r roced. There's big money in installing, maintaining IN: theories, through the components, circuits,
ures plus tips on how to set up shop and RADIO :ndk""’“h"(}l"g 919‘““0 rﬂmmrs—fﬂlld here s a hh'l High-Fidelity and equipment in current use. Then, the
wet bhusiness. Subjeets include differences e RONIEID ’r"" Lai O'k'h” ast “0“’“:‘ ﬁ|e1d Sound author deseribes the many applications of
lvei\\(‘tl] car und ordinuary radios; anten- CIRCUIT very type of motor wor (l‘i explained both in B d i maguetic recording and its use for home
; antenna uput cirenits; power sup- text and also hy more than 900 helpful drawings, roadcasting tertainment {i ietures, broadeast
uit features: automotive elec- DIAGRAMS photos and diagrams. ELECTRIC MOTOR RE- Industrial entertainment, motion pictures, broadeast-
stems; 1nstallations; loudspeak- PAIR book includes complete details of trouble- Measurements ing, amateur radio, secret communications
interference ; vibrator maintenance ; and shooting, repair and rewinding of ali a-c and (speech scrambling), and the rapidly ex-
alignment ; push-button tunlng and many ountin djc mOlOf( €¥D§S in Commﬂn,&zse nlug motor control So_und panding field of industrial sound and noise
others. Over 508 actual circuit diagrams m ing systems. Quick reference guides show how to handle Pictures measurements. Standard ecuip t is fully
and monnting drawings for car radios = specific jobs. Praetice from this hook for 10 days L - Standard ecuipment is fully
,]]”‘“0 can save you Inany times the cost drawings at our risk, Order ELECTRIC MOTOR REPAIR Home Enter- discussed along with the instruments needed
‘ . ! in coupon. Price $6.00. tainment to evaluate recording performance.

of the book.

GUT SERVICE TIME IN
on hundreds of jobs

‘Mail Order—10 DAY EXAMINATION OFFER

Dept. RE-32, RINEHART BOOKS, Inc., Technical Division

B 232 Madison Ave., New York 16, N. Y. :
RAD'O @ Send the books checked below for i0-day FREE examination. in 10 days, | will either remit
. n the price indicated ar return books postpaid in good condition and owe you nothing !
TROUBLESHOOTER'S B Ghirardi's Radio & TV Receiver [ Ghirardi's RADIO TROUBLESHOOTER'S N
HANDBOOK B '~ TROUBLESHOOTING & REPAIR, $6.75 HANDOS Y so0 CERVICING. $4.00 ]
. . B [7] Ghirardi's Radio & TY Receiver t TELEVISION . $4. B
bul A A Shitravdl B~ CIRCUITRY & OPERATION, $6.00 L I LA B e L I DL 5
744 Manual-size pages. Over 4800 B [ COMBINATION OFFER: Both of above new L bheoornGy MODULATION. $5.00 n
LRI DR B B Ghirardi books, $12.00 (Outside U.s. $13.00) [ RANO & T SOUNE BEFECES, 2450 ]
Tt hig b kes it t ke prompt repairs on M i i's RADIO . . & . B
o\lelrs 48(;(}! rag(l)ll)( mr(n)gﬂe\s“ I’l‘;‘(n(s)){T’l‘oex:)nenm(;\e test equipment, or B ) 3};”’;:": R P:YS“:: ::"D’RSE $5.00 3 ELECTRIC MOTOR REPAIR, $6.00 "
lnng hours of study. Ghirardi’s RADIO TROUBLESIIOOTER'S 0 D OSCILLOSCOPE TO ORDER BOOKS OUTSIDE U.S.A.—-Add S0c
HANDBé)OK llﬂ(s' Izh(;"’m andr Aluto rec:xv%r[?eandneulomalm B THEIR USES, $6.00 to price of each book for handling through cus- B
Record Changers of 202 manufacturers, logether with common gy (M SERVICING THE MODERN toms, etc. Cash only. Same 10-day return prive [
e A et s atude™s ook, Simply took up 'the @  CAR RADIO, $7.50 ilege with money refunded. -
make. model, and trouble symptom of the set you want to repair B B
and go to work. Tdeal for older sets where data is so often Name ...................oo.. ORAOE60 00060000 000000 aB0AEBAGEEAEAGEaaRAaRA00S 6009008 E0aa0aE5aa0aa
lacking. Hundreds of additional palges x‘nntgin ('i‘_ahmble dnls | B
tubes, parts and equipment, plus graphs, diagrams an
an,:)ney-maki'x)xgr gervice hints, ! B Address ..............iiiiie..n OBARBOAD BOBOGPEOEEADHAAGARAGRAGAaa0EPAGEE B00BEARAaE02aa00aREaARG | ]
: City, Zone, State .......................... BB BE OB E 0N RS0 BEEa i Dt aa o oL SO R o e o a e e e o n e :
.
a b ) g' b o as f -' B Employers' name & address ....... ... ... e n

'------------------------------------H-H-l"
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78 } :
more than SOUNDTRONICS SPECIALS

2 O O O O Hi-Frequency Components
9 9

TOP BRAND 557 CERAMIC TRIMMERS

15:65 mmid. or 15 to T mmid ... ____ =15¢ ea.
CENT. STYLE 823 AN TRIMMERS
20-125 mmfd __ . __ o3¢
set owners use TUBULAR TYPE TRIMMERS
.5-5 mmid .9

TOP BRAND BUTTON MICA
Type CB 500 mmfd.. % type FA 2000 mmid 14¢

MUTER CERAMIC CONDENSERS
I5. 22, 33, 56, 75, 82, 180, 220 mmfd.

1id panorama

indoor tv antennas

Seesch o __. $4.50 per M.
2 ] 3 NEW STANDARD BRAND RESISTORS

triple-chrome plated dipoles Vo W 2.5¢ IR ZDW arey
q No Min. Order Req. Quantity Discounts

absolutely tip-proof |-l L L -

AL f TOP BRAND

e tARIOUORVRVEDNC Jecieaitlion2se
X HAIR FELT FOR SOUND WORK

MODEL TAL35 Y e e e e O B

DELUXE § i SPECIAL ASSORTMENTS
5 N # 50 new pop. type !5, | & 2W coded
GRE ¥ # resistors ’ ~ Your Choice

MODEL TA136 3
STANDARD COMPANION \\1
5.95 list -_\
MODEL TA137 \
ECONOMY COMPANION

50 small pop. type ceramic conds. -
All voltages and cap. / $1.49 ea.

50 postage stamp mica conds.

ARC-5 RECEIVER

IF strip—6.9 meg. IF. Contains the following cir-
cuits: mixer, Ist IF amp. 2nd IF amp. det., AVC.,

T

S on:

L
i

5.50 list f squelch neut. Ist AF & Squelch amp. 2nd A.F. com-
COMPLETE WITH i plete wired IF strip,_less tubes & output trans. 2.49
TWIN LEAD A e SO G L e by
SOUNDTRONICS LABS.
632 Arch St., Phila. 6, Pa. MA 7-2775
o] ST

Wher writing advertisers

please mention

RADIO-ELECTRONICS

JFD MFG. CO.,
BEN\O\IHUR\I 6-9200 -

BROOKLYN 4, N. Y.

TV ROTATOR

Fer years of dependable, unfailing service—in good

weather and bad —you can’t beat the new TRIO Model

TR-2M TV ROTATOR and DIRECTION INDICATOR.

Sturdy and completely weatherproof, the TRIO ROTATOR
will support the heaviest TV arrays—even in 80 MPH
winds! Its sound design and construction has been proven
by three years of extensive field testing under every ex-
treme of weather. The TRIO ROTATOR will not freeze up!

v
5

A S
v

Two 24 volt motors are used —one for each direction of
rotation. Thus, each motor operates just 50% of the time
—cannot burn out! Positive electrical stops at both ends
of 360° turn eli tes lead d 9

The TRIO ROTATOR is precision built to extremely close
tolerances. Housing is die-cast aluminum for greater
strength, lighter weight and perfect alignment of parts.
Will fit any mast, 1”7 to 2" diameter.

s

nd

The smartly styled TRIO DIRECTION INDICATOR is housed . *
in a sturdy plastic cabinet that harmonizes with any o
furniture style. Easy operation is assured by the new fé 4

“finger-tip”’ control and the easy-to-read dial that clearly,
instantly indicates exact antenna position. T iy
@

5 &
o See the new TRIO ROTATOR at your jobber today! »
¥ It's tops for TV—ideal for ham arrays too! 53 £

%

MANUFACTURING COMPANY
ILLINDIS

GRIGGSVILLE,

www americanradiohistorv com

TUBES OF THE MONTH

The leading tube manufacturers have
produced a bumper crop of new tube
types during the last month. These
types include cathode-ray tubes for TV,
radar, and oscilloscopes; receiving and
transmitting tubes, as well as types
for industrial and special-purpose
applications.

The Rauland Corporation announces
the 27QP4, a new 27-inch electrostati-
cally focused and magnetically deflected
metal rectangular picture tube. Because
it has a 90° deflection angle the tube
has a chorter over-all length than a
standard 20-inch tube. The picture area
is about 390 square inches with a gray
filter face plate treated to minimize sur-
face reflections. The tube uses a tilted
offset électrostatic gun with an indica-
tor-type ion trap swhich requires a
single-field magnet. The gun design pro-
vides for improved detail in the corners
as well as in the center of the screen.
The 27QP4 can he used as a zero-voltage

Rauland 27QP4 has a Y0-degree deflec-
tion anfr]e and can be used with zero
or low-voltage electrostatic focusing.

focus tube or can be focused for maxi-
mum sharpness with a low voltage taken
from the set’s power supply.

RCA is producing two new picture
tubes-—the 17THP4 and 7TTPA.

The 17HP4 is a 17-inch glass rec-
tangular picture tube using a Filter-
glass faceplate; low-voltage electro-
static focus. and magnetic deflection
(65° horizontal). A single-field ion-trap
magnet is required. An external con-
ductive bulb coating forms a supple-
mentary filter capacitor. The focusing
electrode (grid No. 4) has its own base-
pin terminal allowing optimum setting
with a potentiometer from the boost
voltage to ground. Focusing potential
varies from 0 to 350 volts with 14 kv on
the ultor. The screen size is 14% by
1114, inches with slightly curved sides

G4

63,65,CL
o162 GJ,CL
K

CoOUTER ENBUCTIVE AT NG
17HP4,17RP471THP4

(6)63
G4,CL 62
Gl H © L

7TP4

CL=COLLEC
4l'rr’ms 6 uror roum) ON BASE

l6ADP7,7MP7,7MPI4

®)
@

6AF4.
RADIO-ELECTRONICS
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I
and rounded corners. The over-all
- 1 ‘ length is approximately 19% inches.
P '{ t C n' Maximum ultor (collector) voltage is
e ec lon ompone s ‘16,000‘ maximum focusing-electrode
| voltage is 500, maximum accelerator
| anode (grid No. 2) voltage is 500.
The 7TP4 is a 7-inch round tube
intended for monitor service in TV
broadcast svstems. It produces a 53 x 4

R IS

More Popular Than Ever!

The new Perfection Kine-Center for finger-tip |
picture centering in electrostatic tubes — the
BeamaJuster for 3-second centering of pictures
in focus-coil tubes —the B. Q. Eliminator for
removing black lines caused by Barkhausen | The RC Aelectrostatically focused 1THI 4.
Oscillation—and easily installed Perfection Ion
Traps—all are now available in handy individ.
ual cartons at no extra cosl.

inch picture on a metal-backed screen
which improves brightness and defini-
tion and eliminates the need for a
beam-bender. It emplovs high-voltage
electrostatic focusing and £0-degree
clectromagnetic deflection. Maximum
ratings are 12 kv for the ultor, 2 kv on

PERFECTION ELECTRIC COMPANY l- grid 3, and 410 volts on gri_d 2. Grid 1

. voltage for visual extinction of un-
2635 South Wabash Avenue, Chicago 16, Illinois deflected focused spot is —22 to —52 volts.

MAKERS .OF PERFECTION- SPEAKERS AND TELEVISION COMPONENTS ‘M, ool | The 17TRP{/I7THP4 and 17VP4 are

. o G-I’s new low-voltage electrostatic
focused glass rectangular picture tubes.
They have cylindrical face plates. The

Order Today from Your Supplier!

i . 1 | 17RP4/17HP4 is a single type designa-
M)lvENGINEERINQI MONTHS REDI-VOLT MODEL 60 . LD &
DEGREE in | PLUG-IN D.C. POWER SUPPLY tion used for a tube which can be used
{ 2 S

Intensive, speeialized eourse inceluding strong basis in E ‘l"l'ﬁ' \,';“\ 'LM ﬁll;"'ed D.C.oat 140V as a direct replacement for either the
nisthemat and eleetrical engincering, advanced radio with 115 A.C.oinput. > 3 r? &2 o
:h'vm_\L:nml design tine l’l'\]' and Eleetronivs). Modern A thousind uses, makes huilding neat equip- 17I‘P4 o1 11HP4 The lnanui‘lCtu]el
ab Low tuition. Sclf-help opportunities. Also 27- ent casier. Use like a tube, plug socke oc 5 atine cusl .

munih courses in Aeronuutical, Chemical, Civil, Eh‘ S:, ;L,J;‘;“;:,”m;[‘;erl‘ :r 10”(‘1“,; c]',)u:s\sl_“m ocke ]Q(Onlnlendb OPEIatlllﬂ the fOLu“Jlng (:‘1(3(
| Un al. nm Merbunical Enginecring.  Approved for Price $2.95 Sutisfuction yuarunteed trode at zero Voltag‘e with respect to the

Enter June. Sept.. Dec., March Catalogue. Post i N S b L d X, R
{[ INDIANA TECHN|CAL COLLEGE s LABMCSMB N cathode. Slightly sharper focusing may
- . Box . Gran apids, Mich. | | - B

Il t54 €. wWwashington Blvd.. Fort Wayne 2, Indiana A | be Obt‘“ned b.\ applylng a !)Otentldl be-

ﬂ%&%’f/ﬁ@ Gonstey

AT ANY PRICE !
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SRS e g
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G-E 6AF4.
in uhf. TV sets,
pins for grid and

intended for oscillator duty

the tube has dual
plate connections.

tween —-50 and +300 volts to the focusing
electrode. The 17VP4 is mechanically
and physically equivalent to the 17LP4.

U.H.F. oscillator

The new General Electrie 6ATF4 is a
7-pin miniature type triode intended for
local oscillator use in ultra-high-fre-
quency reception from 470 to 890 me.
Operating data: plate voltage, 150;
plate current, 28 ma; input, 2.5 watts;
dissipation, 2.25 watts; heater, 6.3 volts
at 0.225 amperes.

Oscilloscope and radar tubes

The TMP7, TMP14, and 16ADPT are
new RCA oscillograph tubes employing
magnetic focus and deflection and are
designed for radar and similar applica-
tions where a pulse-modulated signal on
grid 1 causes high beam currents. Their
gun structure includes a limiting aper-
ture which produces a sharper spot at
high beam currents, The 7MP7 and
7MP14 are identical except for the
characteristics or their phosphors. The
P7 and P14 phosphors are long- and
medium-long-persistence types, respec-
tively. Both may be used with Wratten
No. 15 (G) yellow filters to suppress
the blue fluorescence while observing
slow traces or with Wratten 47A (C5H)
blue filters to suppress the yellow phos-
phorescence when observing fast traces,
They have 6.3-volt. 0.6-amp heaters.

The 7-inch tubes have round glass
envelopes 7%y inches in diameter and
are 13% inches long, Typical operating
conditions are 4-7 kv on the ultor, 250
volts on grid 2, and bias on grid 1
varying from -27 to —63 volts. The
16 ADP7 has a metal shell 16 inches in
diameter. It; overall length is 22 inches.
Its typical operating conditions are
similar to the 7-inch types above except
tor the ultor voltage which is 12 kv.

Special and industrial types

The RCA 6080 is a low-mu, high-
perveance, power, twin triode, similar in
characteristics to the 6AS7-G and with
pin connections identical to the 6SN7-
GT. Smaller in size and mechanically
sturdier, it has been designed primarily
for use as the regulator tube in stabil-
ized d.c. power-supply units and is use-
ful in projection television scanning
applications where high pulsed plate
voltages are encountered.

Other snecial tubes include the u.h.f.
triode 5893, the 5822 ignitron, the GL-
5727 thyratron and the 6038 ATR tube,
These may he described later.

—end—
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Tek-File is Rider service data in pack-
age form,

New Tek-File packs are available every
month.

Tek-File's contents are grouped accord-
ing to manufacturers,

All Tek-File data is the official, com-
plete factory-issued data direct from
the manufacturer,

Tek-File folders are packed one or more
toabox...a minimum of 128 (82 X
117) pages for only $2.00. The cumu-
lative index covering all issued Tek-Files
is available free from your distribator.

With Tek-File you buy only the servie-
ing data you need to matceh the set you're
working on ... and it’s complete data!
Includes chassis views, voltages, resist.
ance readings, tronbleshooting test pat-
terns, complete alignment procedures,
waveforms, eircuit action deseriptions,
complete parts lists and values, cover-
age of all models and eirenit changes,
plus all unpackaging and installation
data .. . and muely, much more.

Tek-File zives yonextras! A free coupon,
15 of which entitle you to a free hard-
cover, permanent Rider manual binder
for Tek-File shelf use . .. plus Tek-File
Handies, 3 X 53” index cards containing
trouble cures based on manufacturer’s
changes for his set.

Remember all this for only $2.00 —
buy it from your jobber today!

www americanradiohistorv com

PUBLISKER,

480 Canal St., N.Y.13,N.Y.

The man
who uses Tek-File
finds
servicing easier

INC.
g
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‘ the Original

Perfected in Rauland Electronics Laboratories,
this tube that gives edge-to-edge sharpness of focus
without coils and magnets is proved and ready
as the materials pinch becomes painful

BETTER in all ways! Gives better over-all
focus—hair-line sharpness from edge-to-edge
—with NO critical materials for focusing . ..
and STAYS SHARP under considerable
variation in line voltages.

REQUIRES NO re-engineering of present tele-
vision chassis ... NO added high voltage
focus circuit . . . NO added receiver tubes
... NO additional components except an in-
expensive potentiometer or resistor.

IL: :i }

FOCUSES by using D.C. voltage already
available in the receiver.

ELIMINATES focusing coils and magnets
... saves critically scarce copper and cobalt.
® @ ®
This new Ravland development is now
available in substantial quantities in 17
and 20 inch rectangular tubes. For

further information, address . . ,

4245 N. KNOX AVENUE © CHICAGO 41, LLLINOIS L

RADIO-ELECTRONICS
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VARYING THE BANDWIDTH

By WILBUR HANTZ

OMMUNICATIONS and other

high-quality receivers may use

several double- or triple-tuned

i.f. transformers to obtain a
specific selectivity curve. Triple-tuned
transformers are excellent, but their
cost prevents the average constructor
from using them.

You can build your own i.f. channels
for any passband within reason from
starldard commercially available i.f.
transformers. The intermediate fre-
quency is not too critical and may be
anything from 175 to 2,000 ke.

Several methods may be used to vary
the coupling in intermediate-frequency
stages. Some receivers use a mechan-
ical arrangement which changes the
distance between the primary and sec-
ondary windings of the i.f. transformer
for different degrees of selectivity, but
the mechanical difficulties deter the
average home constructor.

Fig. 1 shows a coupling arrangement
using two i.f. transformers. Reactance

.7
Fig. 1—Setup for varying selectivity.

of coupling component M controls the
width of the selectivity curve.

Figs. 2, 3, and 4 show three variable
coupling arrangements using two stand-
ard output i.f. transformers. In Fig. 2
the coupling component is a tapped in-
ductance connected to a single-pole, five-
position switch for selecting the pass-
band. The coupling inductance used
here is made by winding a form 2%
inches long and 1 inch in diameter with
50 turns of No. 22 enameled wire,
tapped at 9, 16, 23, and 35 turns from
ground. The passband of this unit is
variable from 7 to 12 ke.

In Fig. 3 the coupling components are
from left to right, .003-, .007-, .01-,
.03-, and .07-uf capacitors. The pass-
band of this unit is the same as above.

) i@%

7 B+
Fig. 2—Reactance using a tapped coil.

Wil

Fig.3—Selected capacitors may be used.

The coupling in Fig 4 is varied by
switching resistors of different values.
Resistors present a uniform impedance
or coupling factor at all the frequencies
within the passband, while the effect of
an inductance or capacitance is a little
greater at one side or the other.

When resistors are used as the cou-

MARCH, 1952

pling component, they tend to decrease
the Q of the coils. A small series resis-
tance is equivalent to a high value of
shunt resistance. A medium value, 100
ohms, used in the circuit of Fig. 4 has
the same effect as shunting the coil
with about 700,000 ohms. This circuit
has the advantage of giving both steeper
and broader selectivity than the above
circuits. The resistors are 5, 15, 25,
50, and 100 ohms.

In Fig. 5, the selectivity is varied by
switching another coil in series with
either the primary or secondary wind-
ing of a single i.f. transformer. An
output-type 1i.f. transformer can be
altered slightly to provide two different
passbands of 10 or 20 ke.

When the switch is thrown to the
sharp position, inductance is added to
the secondary winding. In the broad
position, the extra coil on the secondary

e

. . . . |
Fig.4—A symmetrical curve is possible.

i E me:
sy o
/ SHARp ¢
+ ]

| ——
BROAD  crioL B
7

# EXTRA WINDINGS
e — )

AAA—OC

Fig.5—An alternate 2-position circuit.

1F AMPL. 455KC If AMPL

Fig. 6—A circuit of high versatility.

side is removed while inductance is
added to the primary winding. The ex- |
tra windings are 15 turns of No. 30
enameled wire wound in the same di-
rection as the transformer windings.

In Fig. 6 two 455-ke. transformers
are used in a bottom coupling arrange-
ment. This circuit is effectively a triple- |
tuned intermediate transformer and
has a straight-sided selectivity curve.
As the coupling is low-impedance, the
leads between the two transformers can
be any convenient length. The wave-
trap is tuned to the intermediate fre-
quency. The coupling coils are 15 turns
of No. 30 enameled wire close-wound.

The variable-selectivity types should
be aligned in the sharp position. All |
units with the exception of Fig. 6 intro- |
duce some loss of gain and may require |
an additional i.f. stage.

All the information on these coupling
arrangements was obtained by oscillo-
scope measurements. Meissner Ferro-
cart type 16-5742 output transformers
were used. The values given are for a
frequency of 455 ke but values for other
frequencies can be calculated readily.

—end—
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PHOTOFACT BOOKS

Photofact Television Course. Covers TV principles, oper.
ation and practice. 216 pages; profusely jllustrated; 84
X117 Order TVal .\ iiiiiiennnnrnnnnnnnn Only $3.00

Television Antennas. New 2nd edition. Describes alt
TV antenna types; tells how te select, install, solve troubles.
Saves time; helps you earn more. 200 pages; illustrated.
Order TAG=T..eouiiiiiiinninnnnnnnnnns, Only $2.00

Television Tube Location Guide. Volume 2. Accurate
diagrams show position and function of all tubes in hundreds
of TV sets; helps you diagncse trouble without removing
chassis. 224 pages; pocket-size. Order TGL-2, Only $2.00

Television Tube Location Guide. Vol. 1. Over 200
pages of TV receiver tube position diagrams on hundreds
of models. Order TGL=V ... ...ovvuunnnnnn. Only $1.50

Making Money in TV Servicing. Tested proved methods
of operating a profitable TV service business. Covers all
important phases. Authoritative, valvable guide to success.
Over 130 pages. Order MM=1............ Only $1.25

Servicing TV in the Customer's Home. Shows how to
diagnose trouble using capacitor probe and VTVM. Short-
cut methods help save time, earn more on outside service
calls. Order T€-V .o ovvuieinnnnnninnnn.., Only $1.50

1949-1950 Record Changer Manval. Vol. 3. Covers
44 models made in 1949, including multi-speed changers
and wire and tape recorders. Original data based on actuval
analysis of equipment. 286 pages; 8%2 x 11”; paper-
bound. Order CM=3..................... Only $3.00

1948-1949 Changer Manual. Vol 2, Covers 45 models
made in 1948-49. Paper bound. Order CM-2.Only $4.953

1947-1948 Changer Manval. Vol. 1, Covers 40 post-
war models up to 1948, Order CM=1....... Only $3.93

Recording & Reproduction of Sound. 2nd Edition.
New, completely revised and vastly enlarged edition of the
outstanding original volume. The most authoritative treat-
ment of all phases of recording and amplification ever
written. Over 800 pages. 6 » 9. Order RR-2. .Only $7.95

Avudio Amplifiers. Vol. 3. Clear, vniform, accurate data on
50 important avdio amplifiers, plus full coverage of 22 FM
and AM tuners, produced during 1950. 362 pages, 82
X117, Order AR=3... .ot vvivnnnnnnnnnns Only $3.95

Avudio Amplifiers. Vol. 2. A complete analysis of 104
well-known audio amplifiers and 12 tuners made 1949-50.
368 pages, 82 x 11”7, Order AA-2........ Only $3.95

Avdio Amplifiers. Vol. 1. 102 amplifiers and FM tuners
made through 1948. 352 p. Order AA-1....Only $3.95

Avuto Radio Manual. Complete service data on more than
100 post-war auto radio models. Covers over 24 mfrs.
350 pages, 8%2 x 117, Order AR-1,..,..... Only $4.95

C icati Receiver M I. Complete analysis
of 50 popular communications models. 246 pages, 8%z x
117, 0rder CR=T. .ot viiiiiiinnnnnnnnn, Only $3.00
Radio R Tube PI t Guide. Accurate dia-

grams show where to replace each tube in 5500 radio
models, covering 1938-1947 receivers. 192 pages, pocket-
size. Order TP=T .. . iiveiiiiiiiiennnn, Only $1.25

Dial Cord Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949. Shows you the one right way to
string a dial cord in thousands of models. Pocket-size. Order

{97 1560566066500006600050000006 688600 Only $1.00
Dial Cord Guide. Vol. 1. Covers sets produced 1938
through 1946. Order DC€-T....oivvviennnss Only $1,00

Order from your Parts Sebber or write direct to
HOWARD W. SAMS & C0., INC., 2201 E, 46th St., Indianapolis 5, Indiana

HOWARD W. SAMS & CO., INC.
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Specified by Manufacturers™

Amateur

for Servicing
2-Way Mobhile Radios

......"".'..'"'l'."""'.'"'.....""'.'.".'........'.'"'.'.".....'".."".".....'.'.'I..............I......'..I

T

Model “B”
O
) . [
Leading Manufacturers Say . . . "It's

the only one to withstand continuous
high overloads, so we specify the
Model "“B” for servicing.” Exclusive
application of selenium rectifiers,
aided by conduction cooling, doubles
rectifier power rating, dissipates over
3 times the heat with lowest cost per
ampere output. 1 to 20 amperes con-
tinuous duty with peak instantaneous
rating of 35 amperes. Operates 2
auto radios with push-button sole-
noids simultaneously. Net $49.80.

Other Uses—Phone circuits, relays,
instruments, low voltage devices.
Battery charging and electroplating.

" Names on request.

Model ''BJ'" Low Cost Power Supply
6Volts DC 1 to 12.5 Amperes Net $37.50

Model "S”

Converts Battery Radios to All-Electric

Plug into AC outlet. Hum-free re-
ception from any 1Y2 volt 4-6 tube
battery radio. Uses less than Va the
power of cheapest AC radio. Fits
baitery space. Guaranteed 3 years.

Many Others Available

., FREE BULLETIN

ON BATTERY ELIMINATORS

See Your Distributor!

If he cannot supply you write to
ELECTRO PRODUCTS LABORATORIES

4501-Rb Ravenswood Ave. Chicago 40, lllinois

In Canada: Atlas Radio Corp., Ltd.,

Toronto

000000000000000000000000000000000000000000000000000000000000000000000100000000000000000000000000000000000000000000008000800

Front-view photograph of the battery-operated, bandswitching novice receiver.

et

Bandswitching Receiver
For The Novice Amateur

By HOMER L. DAVIDSON

HE little “ham novice” receiver

described in this article is very

simple to build, but will provide

shortwave reception for the in-
experienced constructor. Only two bat-
tery tubes are used in this amateur
receiver. One is an r.f. pentode IN5-GT,
which is used as a regenerative detec-
tor. The other tube is a 1A5-GT audio
power amplifier. The receiver operates
from A- and B-batteries only. The plate
supply is a small 45-volt B-battery,
while the A-battery supply can be a
flashlight cell or a No. 6 dry cell. A good
pair of magnetic headphones with a
resistance of 2,000 ohms or better will
work satisfactorily.

The receiver is mounted in a Mason-
ite and plywood cabinet, to be deseribed
later in the text. The set has three
operating controls: tuning, regenera-
tion, and band-switching.

The frequency range is from 1.8 to
15 me. A tapped coil and switch pro-
vides a simple method of band chang-
ing. Switching eliminates the need for
plugging coils in and out for different
bands. The regeneration control is a
tickler which slides in and out of the
grid coil. Regeneration is smooth over a
wide range, and there are no variable

resistors to introduce noise into the
regeneration circuit.
Tube line-up

The regenerative detector 1N5-GT

requires a filament voltage of 1.5 at .05
ampere and is hooked in parallel with
the 1A5-GT. The grid coil of 70 turns is
tapped at 20, 40, and 60 turns. (See
Fig. 2-a.) These taps were made by
winding 20 turns or the coil form and
then twisting the wire around in a
tight loop for a tap, then continuing
the winding. All the taps were made
this way. The last ten turns were
spaced to about one full inch for the

20-meter band. It is important to mount

www americanradiohistorv com

the grid coil with the 1.8-me coil tap
away from the front panel. Thus the
14-mc coil winding will be nearest to
the chassis or front panel. By doing so
the regeneration can be varied over all
bands.

The band switch is mounted on the
right, and the tuning capacitor on the
left side of the front panel. The ceramic
trimmer is mounted on the chassis be-
tween the 1N5-GT tube and the tuning
capacitor. Binding posts for antenna
and ground connection may be mounted
at the rear of the chassis. The grid coil
is tuned with a small 140-uuf variable
capacitor. The tuning is very sharp and
one should be able to learn to fish in
shortwave and ham stations. This will
come with experience after you've
played with the set a bit.

A grid leak and grid capacitor is
wired in the lead to the control grid of
V1. After the signal passes through the
tickler coil, it goes through a small r.f.
choke RFC to the .01-uf coupling ca-
pacitor. The choke consists of 100 turns
of No. 28 enameled wire on a 4-inch
form. The screen grid is kept at a lower
potential than the plate by inserting a
470,000-ohm carbon resistor in series
with it and the B-battery. A 100,000-
ohm carbon resistor is the plate load for
the 1IN5-GT.

By hooking a coupling capacitor to

B

3-30ppt
Wars

IN5-GT

4£100Bp1 1AS-GT

i r.002 ’

<
o
LT
TA—B—t LSV YAF VSV

Fig. 1—Diagram of the all-wave 2-tuber.
RADIO-ELECTRONICS
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super-fringe areas . . .
WITH ANTENNAS WARD Yagi antennas
have universal accept.
ance, WARD also pro-
vides you with vhe ex-
clusive Para-Cor*and
other TV antennas for
city, country and fringe.

o

There is a WARD an-
tenna for every auto
need, featuring the fa-
mous B-ball. WARD
auto antennas are the
world’s most popular
and fastest selling.

TELEVISION ANTENNAS

Only WARD offers a complete line of antennas . . . TV . .

. auto
. FM and mobile ccmmunications . .

- there is a WARD antenna for every job.

WARD, the best known name in the industry, is the world’s oldest

and lorgest manufacturer of antennas. When you concentrate
on WARD you can be sure of highest quality . .

. that they are stocked by
your distributor . .

. and that you are selling a nationally famous brand.
So specify WARD whatever your problem . . . a TV antenna for every
need, world’s fastest selling auto antennas and the most complete line for

mobile communication in the industry. One source . . . more profit

. let “BUY WARD be your BY-WORD”

THE WARD PRODUCTS CORPORATION

1523 East 45th Street )

Division ¢f The Gabriel Co.
Cleveland 3, Ohio

MARCH, 1952

In Canada: Atlas Radio Corp., Ltd., Toronto, Ont.

www americanradiohistorv com
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for Qutdoor ane
Weatherproof
Applications <

A copy of our
fatest cotolog
will be sent

vpon request.

speakers Avoiloble at
leoding jobbers!
Preferred for original equipment

... Proven for replacement!

Other Oxford Speakers for: Radio and Television -
Portable Sets - Auto Radios « P.A. Systems « High
Fidelity * Intercom

OXFORD
ELECTRIC CORPORATION

3911 S. Michigan Ave. e Chicago 15, 1§,

EXPORT: ROBURN AGENCIES NEW YORK IR 8 §
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Amateur

the plate load, the signal is transferred
to the control grid of V2. A 470,000-ohm
resistor is tied in as a grid resistor.
The plate and sereen grid of the 1A5-
GT tube are soldered directly to the
phone jack pins. A .002-uf paper ca-
pacitor is wired across the phones. At
first, this was not included and one
could vary the regeneration by touch-
ing the phone cord. This annoying con-
dition can bz easily eliminated with the
bypass capacitor as shown in Fig. 1.

The 15-volt B-battery is switched off
and on with a d.p.d.t. switch. In one leg
of this switch the A-supply is switched
simultaneously. A connection common
to A- and B-batteries is made to ground.
These batteries are external.

The rezeneration control L2 contains
40 turns of Litz wire and is wound on

LBTSMC  3SMC TMC  14MC
Tocid 2 3 4

20T 207 20T 10T

T kY2
—— |'-—j =
L 2-172" J
L1=70T N°28 ENAM

I'ig. 2-a—Details on L1, the tuned coil.

WOQDEN DOWEL
2"

Ll

L2
0 RFC
ToPNI OF VI~ L
TOGND L or6’T aoT utzwire Dt

Fig. 2-b—L2 slides inside L1 as shown.

.
1
;

a Yg-inch coil form. (See Fig. 2-b.) If
you can’t find a coil form this size, wind
paper around a smaller one until it be-
comes the required diameter. A wooden
dowel could be whittled from a larger
piece of wood stock, leaving 9%g inch
diameter for the coil form. The Litz
wire was taken from an old if. trans-
former and wound tightly around the
coil form. Ordinary fine wire (No. 36
or so) will also work well. The form
should be as short as possible. Leave
about three inches of long leads on the
tickler winding so that movement
through L1 will be unimpeded.

When the winding is finished, brush
on some coil dope for firmness. With a
piece of wrapping paper, pad up a %-
inch-diameter wooden dowel and place
it inside this coil. A spot of coil cement
at each end will keep it into place. Let
it dry overnight. It is best to build your
chassis and wind the coils the first
night, then start wiring the receiver
later.

In operation this tickler coil is ad-
justed by slowly inserting coil L2 (mid-
dle lower knob) into eoil L1 until the
threshold point of oscillation is reached.
The most sensitive reception is at this
point. This setting varies, however, with
tuning capacitor and range-switch set-
ting. Be careful not to operate the
receiver in an oscillating econdition
(when you can hear whistles as you
tune to and away from a station). This
ruins the quality of reception. Pull the
tickler back and start building up
regeneration very slowly again.

Mounting and wiring
A few words should be said about
mounting the various components of

RADIO-ELECTRONICS


www.americanradiohistory.com

87

OO0 ——
(200
200

B0

ALL RANGES WITH THIS || ONE CONTROL

Just one knob—extra large—easy to turn—flush with the panel,

controls all ranges. This one knob saves your time—
minimizes the chances of “burn-outs” because you don’t
have to remember to set another control. You can

work fast with Model 630 with your eyes as well as your
hands. Look at that scale—wide open—easy to read,
accurately. Yes, this is a smooth TV tester. Fast, safe, no
projecting knobs, or jacks, or meter case. Get your
hand on that single control and you’ll see

why thousands of “Model 630’s” are already in use in
almost every kind of electrical testing

ONLY $39.50 AT YOUR DISTRIBUTOR

In Canada: Triplett Instruments of Conodo, Georgetawn, Ontario

TRIPLETT ELECTRICAL INSTRUMENT ZOMPANY - BLUFFTOM, OHIO, U.5. A,

MARCH, 1952
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A NEW BOOK ON RADIO TUBES!

RADIO TUBE FUNDAMENTALS—No. 45. By George J.
Christ. 96 pages, 74 illustrations. Just off the press—
the first and only low-priced book to give you such a
complete picture of the how, what and why of radio
tubes—the heart of any set. The author, an engineer
and teacher, gives the radio man the information he
wants about tubes in the way he’s accustomed to
using it. Here’s a practical book that will increase
your understanding of radio whether you’re a 25-

year man or just starting out. Covers tubes from the electron theory
to a working analysis of the different types of tubes. You’ll find this
new Gernsback Library Book as valuable as your soldering iron!

Order your copy today. Only $1.

00.

TWO TOP-FLIGHT $1.00 BOOKS

MODEL CONTROL BY RADIO
—No. 43. By Edward L. Saf-
ford, Jr., 112 pages. An au-
thority in the field of radio
control gives you the first
complete book on the subject.
For beginner and expert. Tells
you what radio control is.
how it works and how to con.
struct not only component
parts but a complete system
as well. Illustrations explain

HIGH-FIDELITY TECHNIQUES
—No. 42. By James

Langham, 112 pages. You've
never seen a technical book
like it! Just as he'd talk to
you across the work bench,
RADIO-ELECTRONICS’
popular audioc writer tells you
how to design your own equip-
ment and how to get top per-
formance from it. Takes the
double talk out of high-fidel-

Fechiirnns

3 Higl Hdhjl',.rng

each step. ity work.

THREE IMPORTANT 75¢ BOOKS

PUBLIC-ADDRESS GUIDE—No. 41. 80 pages. This
handy book shows the service technician the way
to extra income in big-paying PA work. Covers
installation, maintenance and construction.

THE CATHODE-RAY OSCILLOSCOPE—No. 40. 112
pages. A ‘‘must” for servieing TV, FM and AM
receivers and in amateur operation! Tells in simple,
but technically sound language, how the scope works
and how to use it.

PRACTICAL DISC RECORDING—No. 39. 96 pages.
Tells you how to make good disc recordings. Covers
every phase, theory as well as technique. A full
chapter is devoted to each component.

6 POPULAR 64-PAGE BOOKS — 50¢ EACH

HANDY KINKS AND SHORT CUTS—No. 29.
A treasury of time savers! Antennas. power
supplies. test equipment, phonographs, amp-
lifiers. Easy reference. Illustrated.
UNUSUAL PATENTED CIRCUITS—No. 30. A
gold mine of important hook-ups. Control
circuits, detectors, amplifiers, power sup-
plies, foreign circuits.

RADIO QUESTIONS & ANSWERS—No. 31.
Auswers the tough ones on circuit diagrams.
amplifiers. receivers, transmitters, meters
and test equipment.

THE GERNSEB

SEE YOUR DISTRIBUTOR OR MAIL THIS: COUPON TODAY

RADCRAFT PUBLICATIONS, INC.
25 West Broadway, New York 7. N. Y.
0 29 0 30 0o 31
O 39 0 40 O 41

ADVANCED SERVICE TECHNIQUE—No. 32.
A “must” for the advanced service techni-
cian ! Covers specialized problems of servie-
ing not usually found in ordinary textbooks.
AMPLIFIER BUILDER'S GUIDE—No. 33. For
the designer and builder of audio equipment.
Covers a variety of amplifiers with power
outputs from 8 to 30 watts.

RADIO TEST INSTRUMENTS—No. 36. Praec-
tical construction data on signal tracers,
capacity meters, portable and bench multi-
checkers. voltieters. ete.

ACK LIBRARY

Enclosed is $...... for which please send
me postpaid, the books checked below.

C] 32 a 33 O 36
] 42 O 43 O 45
........................... B OGGa00000000 U
1
1
...................................... 00 ]
.. Zone........ State........ 32 E
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the receiver. After all the holes are
drilled, mount the larger parts first.
Then connect the smaller parts such as
capacitors and resistors, when wiring
up the receiver. The diameters of holes
are shown in Fig. 3 a and b.

The receiver is very simple to wire.
Here are a few wiring don’ts: Do not
use acid-core solder because it will
cause corroded, high-resistance joints.
Use only rosin-core solder. Don’t forget
to check the wiring twice before trying

6-3/4"
1-5/8" 1-5/8" 1-3/4"
172" ¢ 114"
& Ja Y
H AN
/8" W KV
1-5/8
FRONT PANEL
A
e’ - 5/8"
Y

Fig. 3-a—Details of the plywood panel.

¥ 0000000 0000 Qo0
Ny —
O=———  SCREW HOLES FOR WOODEN SUPPORT ———»0
(BOTTOM VIEW OF CHASSIS)
434"

2" 1-3/8°
o ¢ -&

\
0 /{kﬁ °

J.|/5' p Y 1-/8"
Y

Fig. 3-b—Space chassis holes as shown.

3-3/4"

it out. It is very discouraging not to
have it work at once. Don’t forget to
scrape the ends of the Litz wire clean
and tin them, because the outside of the
wire is enameled. It is also very easy to
break the wire while scraping, so be as
careful as possible. Use fine emery
cloth. Do not use long r.f. lead wires. A
neat soldering and wiring job should be
done, as long straggling wires are
poison to high frequencies. Do not for-
get to rewerse the tickler leads if the
receiver fails to oscillate the first time.
A proper regenerative condition is indi-
cated by a smooth rushing sound, cul-
minating in a plopping noise as the

d

Under-chassis photographof thereceiver.
The grid coil L1 is shown in the center.
Note the tapered section of the winding.

RADIO-ELECTRONICS
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FOR POSITIVE
PROTECTION

NEW VEE-D-X

V74

8 element Yagi | ||

| Gives equal gain to
| a double-stacked 5
| element Yagi Ar-

ray at lower cost

A new 8 element Yagi that provides 419 (LESS MAST)
more gain that the best 5 element Yagi, or

equal gain to a double-stacked 5 element $ 50
Yagi array — yet is lower in cost, is easier

to install, and provides better roof-top ap- LIST
pearance. Famous VEE-D.-X pre-assembled
construction. The ideal antenna for fringe For Channels
area operation. 7-13

VEE-D-X
OUTBOARD
BOOSTER

Out of sight . . . out of
the way . . . fies snugly
against back panel of any
’ISV set. This single chan-
nel booster delivers pow-
erful 18 db gain with full
5 me%acycle band width.
Inscall it — forget it!
Bothersome tuning com-
pletely eliminated.

Only

19

a sensational
NEW

" VEE-D-X
ntennq"

il
g el o Bl
T e e
e AE T T
Sl T T

=¥ g g e
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YOURE SAFE...YOURE SURE

vitn VEEDX

LIGHTNING
ARRESTERS

MODEL RW-200

$1425

LIST

COSTS NO MORE
THAN A MIDGET

Most popular full size arrester for stand-
ard two-wire transmission line. Exclusive
saw-tooth contact points assure positive
electrical connection without wire strip-
ping. Exclusive case cover prevents pull-
ing and straining of transmission line
against contacc — seals out moisture —
adds to appearance.

MODEL RW-204

$450

LIST

The first and still the finest arrester ever
made to accommodate four-wire rotator
line as well as standard two-wire trans-
mission line. Exactly the same in size
and appearance as Model RW-200.

MODEL RW-300
$%) 00

LIST

For extra heavy duty.
First arrester to be in-
troduced to the cele-
vision trade. It is the
time-accepted standard
wicth installation
men everywhere. Air
gacr plus resistors pro-
vide double protection.

All models avallable with strap for mast or pipe mount-
ing as well as standard models for wall or window ledge.
No wire stripping required on any VEE-D-X arrester.

B e (D S D (R S (D S e S e e e e e 2

: THE LaPOINTE-PLASCOMOLD CORPORATION :
| Windsor Locks, Connecticut |
i Gendemen: |
: Send me information on the following. :
I I
: NAME |
| STREET :
| crry__ ZONE STATE i

¥

e
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For Direct Drive Circuits...

New
sy
STANGOR Lt

©

e
B,

pY-10

ANTI - ASTIGMATIC DEFLECTION YOKE
A high efficiency yoke with casine
distributed windings, ferrite core
and nylon bobbins. Replocement in
34 RCA TV modeis, 30 Emerson
models and 7 Capehort models.
A-8131 AIR CORE “FLYBACK"
Companion unit to DY-10 in direct
drive circuits and used in same
models. See Stoncor Bulletin No.
389 for a complete list of these 71
models.

A-8140 VERTICAL OUTPUT TRANSFORMER
Has primary:ssecondary rotio of 44:1,
Replaces RCA No. 74950 in 35 TV mod-
els, Emerson No. 738044 in 30 models
and Capehart No. 650238A-1 in 7 mod-
els. These models are listed in Stancor
Bulletin No. 390. Ask your distributor for
a free copy.

. n
Stancor fransformers are listed in,ﬂa%{urd Sams’ Photofacts Folders

; ___‘S_TANDARD TRANSFORMER CORPORATION

5592 ELSTON AVENUE ¢ CHICAGO 18, ILLINOIS

PARTS LISTS

Bills of material for most of the pieces of equipment
described in RADIO-ELECTRONICS construction ar-
ticles are on hand at all radio parts jobbers and dis-
tributors who sell the magazine. See your dealer for
a complete parts list of any of this apparatus you
wish to construct.

www americanradiohistorv.com

feedback coil, L2, is inserted into the
grid coil, L1.

Chassis and front panel

The chassis is made from %-inch
Masonite. It is 43, inches long by 3%
inches deep. Two small wooden pieces
3% inches long and 1 inch high support
the chassis; the front panel is screwed
tightly or nailed to these wooden strips.
All holes were drilled and cut before
the chassis was put together. The phone
jack holes were drilled in the wooden
side support. If the holes are very snug
the phone tip jacks may be screwed in
and no locknuts are needed.

A piece of mahogany veneer ply-
wood was secured for the front panel.
It is 6% inches long by 5 inches high.
Drill the holes for the tuning capacitor,
regeneraticn control, and S1 control
first. Before mounting any parts on the
front panel, sand the surface down.
Then nail the front panel onto the chas-
sis with four small brads. The panel
was not painted but could be shellacked
to keep its original color.

The little receiver has two attractive
black dial plates with matched red
pointer knobs. When operating the re-
ceiver, a good 75-foot antenna should be
used. Be sure it is as high as possible
and clear of all objects. Also use a good
ground such as a cold water pipe for
best results.

Materials for receiver

Resistors: 1—100,000, 2—470,000 ohms; 1—3.9 meg-
ohms, '/, watt,

Capacitors: 1—140 wuf, midget variable: |—3-30
uuf, ceramic trimmer; 2—100 puf, mica; 1—.002,
2—.01 uf, paper.

Miscellaneous: |—INS-GT and I1A5-GT tube and
octal sockets, Coils (see text). i—single-pole 4-posi-
tion rotary switch, |—double-pole single-throw tog-

gle switch. 2—pin jacks, 3—bar knobs, 2—black dial
plates, |—45-volt battery, |—flashlight cell, 2—bind-
ing posts, phones, !i-inch plywood and masonite
board, hardware, solder, and wire.

—end—

. Suggested by Leslie Boisen, Indianapolis. Ind.
“Sometimes 1 wish I had a motor driven
antenna!”

.RADIO-ELECTRONICS
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NOW...Chassis Superiority
in an unbeutabcombinution!

2 Fabulous new

Rectangular 21"

I World Famous

630TS

"Cylindrical"
CHASSIS Picture Tube
Licensed by With tilted
R. C. A. face plate
30 Tub:s With

C.R.T. Chassis

New Miracle

CASCODE (f’ﬁ

TUNER % ©

”
RECTANGULAR BLACK
2 “CYLINDRICAL* TUBE o i
'|7 STANDARD RECTANGULAR

BLACK TUBE
Get the world's most powerful TV
chassis unit . . . combined with the $l 5995

industry's latest advance in the

Complete Chassis including Speaker elimination of glare, reflection and Complete Chassis Including Spesker
F.O.B. E. Newark, N. J distortion. A combination that is F.O.B. E. Newark, N. J.

incomparable in the field!

4 Provision

for

UHF
and COLOR

@ Best for fringe area reception NO EXTRA CHARGE §

) AL LIS R. M. A, guarantee on all parts

® Full 4 megacycles 14,000 to 16,000 output

® A, F. C. Sync Separator Syncrolok improved ' M M ED' A TE DE“VERY_

® 25 Microvolts or better

® Complete chassis with tubes aligned U0 LRSS A LU )
® Use 70° to 90° deflection yoke coil full—save C.0.D. charges

® Cascode tuner F.M. Radio, (Chassis equipped with 12-inch speaker,
® 6-inch ‘True-to-life’ speaker $5.00 additional)

Export Orders Filled

GEM RADIO & TELEVISION CORPORATION

900 Passaic Avenve . East Newark, N. J.
MARCH, 1952
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Dependability. .

General Indusiries”
Modal TR 3-5paed Phonomater

an important reason why leading manufacturers
prefer General Industries’ 3-Speed Phonomotors

Year after year, General Industries’ Smooth Power
Phonomotors provide trouble-free performance—backing
up fine radio, television and record-changer engineering
with highest quality motor design and construction.

Write for complete information, including specifications,
design features and dimensions. Quantity price

quotations available on request.

THE GENERAL INDUSTRIES CO.
DEPARTMENT ME

s ELYRIA, OHIO

[ Finds Intermittent

[ s Condensers Instantly
NET

fff Pres-probe’s sliding tip
\ with variable resistance
|| prevents condenser

healing. Tests with
power on. Requires
no adjustment. Stops
guesswork. Saves
time, Convenient
probe size (7% “ long)

Satisfaction guaranteed.
|

. || See Your Dist. or Order Direct

"PRES-PROBE CO.

4034 N. Sixth St., Milwavkee 12, Wisc.

P

{

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

We have a number of alert young men who have
completed intensive training in Radio and Tele-
vision Repairing. They learned their trades thor-
oughly by working on actual equipment ynder
personal, expert supervision. If you need a
tralned man, we invite you to write for an out-
line of our course, and for a prospectus of the
graduate. No fees, of course. Address:

Placement Manager, Dept. P108-3

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 26

www americanradiohistorv com

PUTTING NEW LIFE
IN MIDGET SETS

By C. E. COHN

The circuit shown here is a simple
way of squeezing a little more per-
formance out of those ordinary 2-gang
superhets which do not already have
an r.f. stage, and which use an ex-
ternal antenna. It is essentially an r.f.
stage with an aperiodic input eircuit,
and requires only a tube, socket, and
one resistor.

Connecting it to the receiver is sim-
ple. First, find a suitable place to in-
stall the tube socket, as close to the an-
tenna coil as possible, either on the
main chassis or on a subchassis. Dis-
connect the primary of the antenna coil
from its present connections, and con-
nect one end to the B-plus and the
other end to the plate of the new tube.
The screen of the new tube goes to the
converter screen terminal. Make the
rest of the connections as shown, con-
necting the bottom end of the grid re-
sistor to the bottom end of the antenna
coil secondary to get a.v.c. Any remote-
cutoff r.f. pentode can be used here.

This stage is extremely easy to put in
operation, and because of the resistance
in the grid eircuit, cannot possibly os-
cillate. There is no ecross-modulation
that would be caused normally by the
use of a remote-cutoff tube. However, it
will induce modulation hum into the
signal if there is any trace of hum on
the chassis. This can be easily elimi-
nated in an a.c. set—with a good
ground connection. In a transformerless
set, try the plug both ways and use the
polarity that gives best operation, since
a ground connection is not permissible.

The circuit improves the performance
of the set in almost every respect. There
is a slight increase in gain and in noise
figure, and there is a decided improve-
ment in a.v.e. action. However, the
greatest improvement which this set
gives is in image rejection. If you tune
an ordinary 2-gang superhet across the
lower part of the broadecast band from
550 to about 700 ke, you are likely to
notice a number of whistles, which are
caused by image interference from sta-
tions in the upper part of the band.
These image stations are so far away
from the signal you would think that
the antenna tuned cireuit could sepa-
rate them, but in many sets it does not.
The effective Q and the selectivity of
the mixer circuit are greatly increased,

6SK70R EQUIV

6SA7,eTC

An untuned r.f. stage improves the set.
RADIO-ELECTRONICS
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1952 TV Manual. New, giant volume gives
everything you need to repair and adiust all
vresent-day  sets.  Double-page schematics,
needed alignment, patterns. waveforms. volt-
age charts, hints, Manual opens flat; 192 53
pages, large size, 81%x11”. Price, only

1951 TV Manual. Covers most of the seven
million TV sets of this period. Includes 53
mammoth work-bench diagrams. Only...

1950 TV Manual. Includes service informa-
tion on all popular TV sets of all makes from
Admiral to Zenith, Large size: 8%27x117, plus
ten mammoth 11x15” blueprints. Amaz- $
ing SUPREME bargain at only........
1949 TV Manual. Rimilar to the volume listed
ahove. lias 192 extra-large pages. plus ¢
double-spread giant blueprints. To order $
gee no-risk trial coupon helow. only.....
1948 TV Manual. Earlier volume has material
on all popular TV sets of this period. Large
slze: 812x11”. Remarkable value. Includ- 53
ing 8 fold-out blueprints, only..........
1947 FM_and TV Manual. Data covers all
needed FM and television sets including
popular R.C.A. 630TS. Size: 814x11”. §
Service material on 192 pages. Only....

i

R

NEW AMAZING OFFER

93

New Supreme 1952 TV Manual

INCLUDES ALL POPULAR SETS

The new 1952 TV manual has complete
service material on every popular television
set of every important manufacturer. Here
is helpful, practical, factory-prepared data
that will make servicing and adjustment easy
for you. This new giant manual, as well as
the previous volumes listed at left, has com-
plete circuits, alignment facts, test patterns,
response curves, service hints, voltage charts,
waveforms, recommended changes for im-
provement, and many double-spread diagram
blueprints. Here is your TV service material
to help you become an expert, and at only $3
and $2 per manual.

FIND—FIX ALL TV FAULTS

Use the new 1952 TV manual and the earlier
volumes (see listing at left) to help you with all
TV repairs. Cuts hour-wasting jobs to pleasant
moments. Use test patterns for quick adjust-
ment, or look up probable cause of trouble in the
pages of hints after simply observing fault in video
picture. No equipment needed with these tests.
Or use your voltmeter and compare values with
many voltage charts included. With an oscillo-
scope you can get waveforms similar to hundreds
illustrated using test points suggested and in a
flash locate what wused-to-be a hard-to-find
fault. Order at our risk for a 10-day trial. Use
coupon at bottom of page.

e

All
Publications
ad Radio man-

Supreme
TV

and serviceman.

COMPLETE
A VOLUMES

53 fessons

uals are compiled Just Out s
by ML Bei.tman. L & R T
radio engineer, %

teacher, author,

Mast -{ )fien s ceJoa’

" DIAGRAMS

aond Sorsicimg Information. >

AMAZING BARGAIN OFFER

The new 1952 TV manual is the most re-
markable value offered by Supreme Publica-
tions in their 17 years of business. This giant-
size television servicing manual at only $3, or
the TV manuals for previous years for only
$3 and $2 each, are amazing bargains and
defy competition. There is nothing else like
them. Each manual is a virtual treatise on
practical television repairs. By normal stand-
ards, each such large manual packed as it is
with practical facts, hundreds of illustrations,
diagrams, charts, photographs, and expensive
extra-large blueprints, should sell for $10—
but as SUPREME special values they are
priced at $3 and $2 each. Only a publisher
who sold over one million TV and radio man-
uals can offer such bargains based on tre-
mendous volume-sales. .

YOURS TO USE ON TRIAL

Be ready to repair any TV set by having in
your shop all five Television Manuals described
at left. Or try the new 1952 TV manual to see
what an amazing bargain you get for only $3.
Order on no-risk trial by using coupon at
bottom of page.

SUPREME RADIO MANUALS

1. New 1951 Radio Diagrams

A Now you can benefit and save
“* money with Supreme amazing man-
ual scoop. This one giant volume has
all the service data you need on all

l()ale recent radio sets. Here you have
PADI() o clearly-printed large schematics,
X ¢ needed alignment data, parts list,

voltage values, and information on
stage gain, location of trimmers, and
~| dial stringing illustrations. This is
‘| the help you need to find tough faults
in a jiffy. The new 1951 radio manual
3 is a worthy companion to the 10 pre-
[ vious volumes used to an advantage
———- by over 132,000 shrewd radio men.

-BIGGEST BARGAIN IN SERVICE DATA

Wise servicemen know that Supreme Publications manuals
have all the material needed at the lowest prices. For the re-
markable bargain price (only $2 for most volumes) you are
assured of having on hand needed diagrams and all other essen-
tial repair facts on almost all sets you will ever service. Every
popular radio of all makes, from old-timers to new 1951 sets is
covered. Select manuals wanted, see list below.

Here is the most amazing bargain
in radio training. The price scoop
of the year. For only $3.95 (full
price) you receive a complete radio-
clectronics course of 53 large, fact-
packed lessons. Covers every topic
of radio fundamentals, prartical
servicing, TV, FM, audio, and in-
dustrial electronics. Published in
three giant books, bound in one
super-mammoth volume. Printed in
1951. Compures lesson by lesson
with the hest $200 home-study cor-
respondence courses; hut here you
get all lessons at one time at the
unheard-of bargain price of only
$3.95; nothing further to pay or
buy.

THREE COURSES IN ONE

The complete training of these 53 large les-
sons is really THREE distinet courses on:
(1) Practical Radio. (2} Apnlied Eleetronics,
and (3) Radio Servicing. The lessons are
clear, practical, easy to master and use. Early
lessons witl make fundamentals clear even to
a heginner, while other lessons will give you
the practical “'know-how"” of an expert. Notice
in the illustration of the manuals, at top, that
the wide column on each page bas the text.
while the narrow column contains pertinent
explanations usually supplied by a teacher.
These tearher comments guide you over the
hard parts, stress polnts of lmportance. tell
you how to perform practical experiments
using any home radio. There are hundreds of
review self-testing questions, 127 drawings,
pictures. diagrams, and over a thousand
service hints.

YOURS TO TRY FOR 10 DAYS

Just send no-risk coupon, at right, and receive the 3-volume COURSE for a
free examination. Use all this material a full 10 days in your own home. Read
a few lessons, examine the hundreds of illustrations, apply some of the hints
1o fix a couple of radios. Only then, if you are pleased, the complete course
of 53 lessons, in three volumes, is yours to keep for only $3.95, full price;

ptherwise, it costs you nothing for the use and examination.
l'an'.enough? Please rush coupon or ask your jobber while your
special price for the 3-in-1 volume 53-Lesson course is still only

$895

wiie Publications

MARCH, 1952

Sold by all Leading Radio Jobbers

SUPREME RADIO MANUALS for PREVIOUS YEARS

n....’-".-"_ rit ¥ - '_|-. o i -
1950 1949 1948 1947 1946 1942 1941 1940 1939 1926-1938
SUPREME Most-Often-Needed RADIO DIAGRAMS RADIO
Each Manual only $2 (°50, 43, $2.50); 192 pages of diagrams, DIAGRAMS
alignment data, voltage, values, parts lists, and service 240 PAGES

hints; large size, 84" x11”, To order see coupon bhelow. PRICE $2.50

A e e ey

1 ]
i NO-RISK TRIAL ORDER COUPON .
1 1
! SUPREME PUBLICATIONS, 3727 W. 13 §t, Chicago 23, ILL. }
1 . ieml‘ on trial the manuals checkedibelow and at Radio Diagram Manuals :
1 right. You guarantee complete satisfaction. 1 -3 P

I O New 1952 Television Service Manual. ........ $3. | S:g:; 55| EACH ONLY
: O 1951 TV..$3. 1950 TV..$3. 1949 TV..S$3. | 4 q49 55 sz_so :
1 0 1948 TV...$3. O 1947 TV & FM, only...%2. 71948 ﬂ 1
§ O Radio & Electronics Course, 53 lessons...... $3.95 O 1947 ;z PRICED []
1 O I am enclosing $........ Send postpaid. z 1
- O Send C.0.D. I am enclosing $..... deposit, [Eji936 g AT ONLY 1
1 01942 = I
1 01941 o $2 1
B ONGIE: it en e O 1940 e 1
- 01939 & EACH |
OV G T H S B e B 06 e 666 6860 606 a0 66 86660860660 [ 1926-38 Manual. $2.50 1
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c 2 and the whistles practically disappeax.
ANOTHER Ccdz,to'm/ aﬂdfﬂ?tﬂ,&m PUBL'CAT'ON Replacing the original antenna coil
- . with a matching r.f. coil may give a
slight increase in gain. This is espe-

GET YOUR cially true if the antenna coil has a

low-impedance primary. If the primary

RAD| [] I [[PH[] [ COMMERCIAL | | oiverimomm ooih it ey e el
matched to a pentode plate. Experi-

i E e gai b

. RADIOTELEPHONE ' glliz‘i:n‘e‘!(}l]l 1(:lelpeciveflrllymg:;e fhim li)nxif-yfreEj
{ quency end of the dial) by using a

LIGENSE LICENSE | ok’ o untune sntennay "o i

should be trimmed till it resonates just

WITH THIS BRAND NEW BOOK beyond the low-frequency end of the
Now in one convenient volume, | band. There is some danger of oscilla-

everything you need to obtain | tion with this hookup. Increasing the

grid resistor from 10,000 to 50,000 may

your license. Contains the

following elements: | increz'ise 'volu‘me. )
This eircuit can be used in an all-
ELEMENT I: | | wave set, being fully effective to the
Questions On Basic Law | highest ranges. In such receivers, the

plate and B-plus connections previously
EEEMENIT 1l | made to the antenna winding will now
Basic Operating Practice be made to the antenna and ground
RADIOTELEPHONE OPERATOR'S ERERENE cpnnections on the bandswi'tch.respec-
QUESTIONS AND ANSWERS tively. In most cases, this circuit gives
STUDY GUIDE Basi¢ Radiotelephone added performance.
Some commercial sets use an arrange-
SERMERNE ment in which the antenna coil (or
Advanced Radiotelephone built-in loop) is used in the grid circuit
of a tuned r.f. stage whose plate is fed
through an r.f. choke coil. A .0001-uf

| capacitor couples the r.f. plate to the
$3'75 F R o M Y o U R D I s T R I B U T o R control grid of the mixer. A ¥%-megohm
ADD 109 ON DIRECT MAIL ORDERS TO resistor from the mixer grid to the

EDITORS anD ENGINEERS, (10, 1305 KENWOOD ROAD, SANTA BARBARA, CALIF. a.v.c. line allows bias control.
Bookytores o-der from BAKER AND TAYLOR CO, Hillside, New Jersey ‘ —end—

GIANT TV SALE it secesioris o
seneaniona 630-DX CHASSIS LUXURIOUS, NEW TV CABINETS

ENSATIONAL For 630 Chascis, 177, 197, & 20” Picture Tubes

‘t“; | s

n

Amozing Low Price!
1952 Model—30-Tubes—
RCA lic.—For 16" to 24"

Picture Tubes. Save
FINEST CHASSIS AVAILA-
BLE AtIAny Price! For long 45°/°|
range and best reception up to * O
200 miles without a complicated Model Model
booster or antenna, ihls new,
advanced 630 DX Chassis glves 100 k. 200
3-times normal reception. Spe- } Cusfom
cial extra-high gain standard Reduced Now
coil tuner oﬂ‘el;s greater senst- :
tivity, top perform: on
clhvalnilel; :li)liilz]ned &d:lecseted m::ng to ; Sfyled onlv
hours ; llmolded ‘fpnl%ensersA; 1
microvolts  sensitivity; rm-
strong FM sound system: horl- $39.95 i 5 549.50
zumlal &dlirtleglr lorck am} is dlr;
t H
UNE_ “This is the very best ) ~ Blonde finish add $10 ;
Chassis buy—order NOW at this Every beautiful cabinet, in richly finished, hand rubbed mahogany will
low-low price! You can’t beat it! tand e Mad ial to h the 630 ch is. th il
i s 95 stand ou llln cr:,y roorr); Aade special to house the chassis, they wi
RMA Guaranteed—Factory Wired lsglrax—“n:f;‘cﬁﬁi carry a 17”7, 19" or 20" picture tube. Every cabinet is custom styled, made
Complete, ready to play including 2 by craftsmen ond guaranteed perfect. Includes safety glass, mask &
speaker, hardware and knobs: 3 5 H o/ 4
] " mounting brackets. Order Now and Save 45%!
630 Standard Chassis, complete (Inclgated =
e vstaL cLear | TV PICTURE TUBES
FREEI Nethoir?t §hanta sl Conigs nea e Complats with Lot CRYSTAL CLEAR
« twons and hundreds of rapid checks. Get yours NOW—FREE!! LUC'TE MASKS 6-Months Guarantee—non pro-rafa
Black Face—Brand New-—Standard Brands—
TV TUBE ACCESSORlES—ANTENNAS Frsmedli?‘lliﬁh Gg]qvlienf Finish Sealed Cartons
Each Specially Priced! RE_lteet. Tabey
. i i " RE 101673131 " 10BP4 RO-Glass ...$24.95 [6HP4 RO-Glass ..$33.95
: All Aluminum Conical Antennas 11" RE 10%%”"x13% ..$4.49
VivaGECl antinglBraickaisstaa $3.29 ea. | I6ME 1271557 U579 | (2LP4 RO-Gloss . 24.95 I78P4 RE:Glass . 29.95
Sleeve & Ring for 16" Metal 3.85 At f’-f,el.,zn—rs;};‘nzgﬁ.ﬁa R 2B 14BPa RE-Glass . . 24.95 19AP4A RO-Metal . 37.95
Sleeve & Ring for 19”7 ' 4.04 $3.29 ea. })g: {%g;??}”:-ﬁg;{ . ;g:: 16GP4 RO-Metal .. 31.95 20CP4 RE-Glass 37.95
N a - 2 1614 "x2 .. 7.64
Sleeve & Ring for 24 7.95 Lots of 12—%2.69 ea. 217 RO 21"x257 L1395 24AP4 RO-Metal .. 69.95

NOW ! Write for FREIZ Cataloy including new cemplete
line of tubrs, parts. accessories for radio & TV, pius
test instruments

MINIMUM ORDER: $5.00. 25% deposit with order,
balance C.0.D. Inelude postage with order, All mer-
chandise subject to prior sale, F.0.B. New York City.
Prices subject to change without notice.

100 Park Place Dept. E-3, New York 7, N. Y. COrtlandt 7-6195
RADIO-ELECTRONICS
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Photo of the trim-looking unit and the associated plug-in multiplier probes.i

SENSITIVE R.F. VOLTMETER

By A. STRATMOEN

GOOD vacuum-tube diode type

voltmeter costs a good deal of

money. It also requires power

to operate the diode. The one
illustrated can be constructed for about
ten dollars and be designed to cover
many ranges by increasing the case
size and multiplier resistance. It is
ready to operate instantly and requires
no connection to the power line, It isn’t
e¢ven necessary to have a ground con-
nection as body capacitance is enough to
provide a return path. But for safety's
sake it is best to ground it, especially
if there is high-voltage d.c. around.
Where d.c. is present in the circuit an
external blocking capacitor is necessary.

Originally built for amateur use, this
circuit can be used to measure relative
values of the voltage (with a more
sensitive meter and a higher voltage
multiplier) at the plate of horizontal
output tubes ar high voltage rectifiers
in TV sets. The meter should present
about the same load as the picture tube
and the filter capacitor.

The popular germanium diode probe
used for measuring r.f. voltage is usu-
ally limited to 30 volts maximum, as
more than this might exceed the back
voltage rating of the crystal, especially
if the waveform is not a sine wave.

View of the inner construction, showing the resistor shielding and the components. |

MARCH, 1952

|
Some crystal diode rectifiers can be|
used up to 150 volts, and with a capaci- ‘
tance-type multiplier will safely read]
almost any voltage.

The unit to be described has been
used for quantitative tests on trans-
mitters and open-wire feeder lines to
antennas. The illustrations show that
the case is used as a three-section shield |
—two sections around the prone which |
is also the multiplier, and one around
the meter and rectifier assembly. The |
shield around the probe must have a |
low capacitande to the resistars or some
of the current will pass dirvectly to
ground without registering on the
meter. The multiplier must ke shielded
to prevent the sensitive low-voltage end |
of the multiplier from picking up r.f. |
both from the source and from the high- |
voltage end through distributed capaci- |
tance. The two-section box shield does |
this without introducing teo much capac- |
itance to ground. The capacitive effect
is minimized further by using a fairly
large meter current. A 0-1 ma meter is
used but the over-all sensitivity is about
450 ohms per volt. This does load the
circuit somewhat but for transmitting
work this is not undesirable.

The case is constructed of 52S%H
aluminum sheet. This alloy combines |

www americanradiohistorv com

Every Serviceman!

Service
Instruments

for the

Mﬂ@m@mcms[

TESTER-REACTIVATOR

performs 2 wital functions:
® Tests Picture Tubes

® Renews Brightness of Many
Dim Picture Tubes

It's a TESTER:

Without removing picture tube from set, you apply
this precise instrument to:—

® Measure Cathode emission
® Locate shorts between elements

® Locate high resistance shorts or leakage
as high as 3 megohms

It's a REACTIVATOR

for dim CR Picture Tubes

Revives dim TV Picture Tubes, without removal of
tubes from sets. Works on a great many tubes with
low light output, if there’s no mechanical defect in
tube. 110 V—60 cycles. Portable, weighs only 3
Ibs. One or two applications pays for instrument.

SATISFACTION GUARANTEED
or money refunded if you return$| 995

the instrument in 10 days in good
condition. NET
[~ ==~ = RUSH THIS COUPON- ——————
TRANSYISION, INC.
DEPT. RC NEW ROCHELLE, N. Y.
{3J Send me CR Tube Tester-Reactivator(s).
| O Enclosed find $__ deposit. Balance C.O.D.
] O Enclosed find $___ in full. Send prepaid.
! Name
] Address.
LC_HV_TZ"_._T_—;:S&JI&__.—:—_—_'
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‘Challenger”

“sesssensses”

qub®

by JACKSON

® As the name implies, we ask you
to compare our “Challenger” instru-
ments with any and all others at
anywhere near the price.

In the Model 115 “Challenger”
Tube Tester, the famous Jackson
Dynamic® test principle is employed.
Separate voltages are applied to
each tube element. Tests can be
made under actual use conditions.

A feature of this instrument is the
high voltage power supply. It af-
fords more accurate results because
of high plate voltages—over 200 v.
for some types of tubes.

Spare socket positions are pro-

tac

| Condenser
Tester
Model

112

Push-button controlled. Provides
quick positive range selection for
capacity and leakage tests. Shows up
all types of faulty condensers, using
a new method for detecting leakage.
No need to count flashes on the elec-
tron ray tube indicator! Test voltages
from 20 v. to 500 v. in six steps.
Glass-enclosed dial with Jackson
“Scale Expander” pointer which dou-
bles effective scale length. Power fac-
tor measured on Direct Reading
Scale calibrated from 0 to 60%.
Ranges from .00001 to 1000 mfd in
four steps.

h of these “Challenger”

55 50

vided for future use, thus avoiding
obsolescence. Push-button and se-
lector switch controls simplify oper-
ation. The 4-inch-square meter is
easy to read. The instrument gives
complete short tests. It is applicable
to over 700 types of tubes including
TV amplifiers and rectifiers. The
built-in roll chart is frequently re-
vised to provide data on new tubes.
This service is free for one year.
Finish is attractive Challenger
Green with harmonizing knobs, me-
ter cover, and push-buttons. Size, as
of all “Challenger” instruments, is
13”7 x 9127 x 512", Weight, 11 lbs.

instru";'en'
s

Test
Oscillator
Model
106

Here's a “Challenger” instrument for
testing AM and FM radios. It is
also used as an auxiliary TV marker
generator. Range of fundamental
frequencies is 100 kc to 54 mc . . .
Harmonics calibrated 54 mc to 216
mc. Two-circuit attenuator controls
signal strength. 400 cycle audio mod-
ulation, or may be used for straight
RF unmodulated signal. Accuracy is
Y2 of 1% in all ranges. Same finish
and dimensions as other “Challen-
ger” instruments. Compare this in-
strument with any low-priced signal
generator or with any so-called kit.

JACKSO N ELECTRICAL INSTRUMENT C0.

“Service Engineered”
Test Equipment

DAYTUN 21I BHlu i e In Canada:

nadian Marconi Co,

www americanradiohistorv com

stiffness and workability. For an 8x4x3-
inch case, sheeting of .025 gauge is
about right. The sides, however, could
be heavier since it isn’t necessary to
bend them. One side is riveted per-
manently and the other one is fast-
ened with self-tapping screws. Two par-
titions reinforce the sides, shield the
multiplier, and divide the case into three
sections. The construction of the inner
shields and banana jack support should
be completed before assembling the case.
The multiplier resistance for each
range may be determined by using an
audio-frequency voltage and an accu-
rate a.c. voltmeter. Start with about
450 ohms per volt. The multipliers
would be accurate only for sine waves
as most voltmeters read r.m.s. values.
The multiplier should have at least
three resistors, especially for the higher
ranges. On the 1,500-volt range the re-
sistors may dissipate a little over 3
watts so the total wattage should be
adequate. It is preferable to have the
resistors in a multiplier as near identi-
cal as possible in wattage and ohmage.
The probe-multipliers are made of
Amphenol polystyrene tubing and rods.
14 -inch rods just fit into 3-inch tubing,
so these sizes are used. A ¥z-inch length
of rod is drilled axially and tapped for
the 6-32 thread of standard banana
plugs. It is difficult to drill this straight
unless the rod is placed in the drill
chuck and the drill bit clamped in a
vise. This rod is then cemented in the
end of a piece of tubing with polysty-
rene cement and allowed to harden.
Then a 144-inch hole is drilled alongside
the threads for the resistor lead. After
the resistor string is made up use a
length of !44-inch brass welding rod at
one end for the probe tip. The resistors
should be so spaced that about half of
the last one will be inside the inner
shield when the probe is plugged in.
After making a final check of the multi-
plier for accuracy, seal the probe end
with a section of rod drilled to fit the
welding rod, and cement it in place.
The meter illustrated use four probes
to give 0-3, 30, 300, and 1,500-volt

Diagram of the diode—tg'pe voltmeter.

ranges. The circuit was selected because
it gives linear readings on all but the
3-volt scale, allowing d.c. meter scales
to be used. A 1N35 dual erystal (having
matched characteristics) is used in pref-
erence to the 1N34 types.

Materials for Yoltmeter
One 0-1 ma meter, one .01-uf mica capacitor,
one IN35 germanium crystal, some !/4-inch
polystyrene rods, several lengths of 3g-inch
polystyrene tubing 5!/ inches long, several
pieces of brass welding rod, several banana
plugs, a jack with insulating washers, three
matched 1-watt 5%, tolerance resistors (see
text), per multiplier-probe, and solder. Several
.025-gauge 525!/4H aluminum sheets, binding
posts, hardware, etc.

—end—

RADIO-ELECTRONICS
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A VISUAL ALARM
FOR HARD-OF-HEARING

By RICHARD H. HOUSTON

One member of our household is sonme-
what hard-of-hearing, although not
enough so to be considered really deaf.
On numerous occasions he is left to hold
the fort alone for an evening as general
custodian and baby sitter. While not a
professional, he enjoys the family TV
receiver in true sitter style. Now this
is where a problem arises. With the
receiver volume at a fairly high level,
the telephone bell is not sufficiently loud
to attract the sitter’s attention if he is
absorbed in a TV program. This diffi-
culty caused several evenings of anx-
iety when a call home produced ne
response.

Some kind of signal or alarm with
more attention - getting power was
needed. We considered using a mike,
amplifier, and speaker which would
make the sound of the phone bell much
louder. The baby sitter would hear it,
but so would the haby! Some other
method would have to be used.

A little thought brought up the idea
of using a light as the signal. The
following system was developed quick-
ly. A microphone picks up the sound of
the telephone bell and an electronic cir-
cuit operates a relay, which in turn
flashes a light near the TV screen. It
works every time.

The control unit shown in the dia-
¢ram is built in a conventional chassis
to be mounted in a wooden cabinet. A
two-stage resistance-coupled amplifier
raises the voltage from the microphone
to a level of 20 volts or more (depend-
ing on the mike output). The amplifier
output is rectified by the GALS5, pro-
ducing a positive voltage at the cath-
odes. This positive potential is present
only when sound is being picked up
by the mike.
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Schematic of the sound-operated alarm.
MARCH, 1952
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Moake sure of
picture quality in

remote areas by installing the
“famous for high gain” Telrex
8X-TV. IF THE 8X-TV does not
provide a usable signal, TV
reception is impracticol |
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CONICAL-V-BEAMS

 GHECK Tommomrenn

WITH THESE THREE

-

“CONICAL-V-BEAMS” are covered by Patent No. 23,346
CANADIAN and FOREIGN PATENTS PENDING

ASBURY PARK 9 , N.J.
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FEATURES:

CONSERVATIVE
FACTORY RATINGS

EXCEPTIONAL
PICTURE QUALITY

WEATHER-DURABLE
CONSTRUCTION
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There’s no finer antenna at any
price! Every model — whether
for high signal areas or remote
locations — assures full audio
and video bandpass, high gain
and high signal to noise ratio.
All materials used in their con-
struction are weather-tested to
insure maximum service life
uhder the most gruelling clima-
tic conditions. For finer pictures
.and lasting installations, install
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‘genuine Telrex “Conicallv-
Beams”—your key to complete
antenna satisfaction. Write for
new catalogs, today!
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AMERICA'S
OUTSTANDING
TELEVISION

It is easr to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For be-
ginners cr advanced students. Avail-
able tapss for beginner's alphahet
to typical messages on all subjects.
Speed range 5 to 40 WPM. Always
ready—ne QRM

ENDORSED BY THOUSANDS!

The Ingtructograph Code Teacher
hiterally takes Lthe place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-
1ner as.istance. Thousands of successful operators
“tacquirsd  the it]

o

have
Instructograph System.
Write wmday for convenient rental and purchase ynlln-.

code’  wi

INSTRUCTOGRAPH COMPANY |

4731 Sheridan Rd., Dept. RC, Chicago 40, 1li.

wwWw americanradiohistorv com

Every RADIOMAN

can use these

SERVICE HINTS!

Valuable Manual Yours—FREE :ench,prqchcql
Write today—no olligation igeas.
FEILER ENGINEERING CO. Dept. 3RCZ-1
8026 N. Monticello Ave., Skokie, [IF. (Suburbof Chicago)

PARTS—TUBES—KITS:

50L6—.68; 35Z25—.50; G6SNT—.8R; 5ViG-—.90;
6J6-—$1,06. Standard Brand—Fully Guaranteed.
Stanwyek TV €Coll Kit—List $12.95—Special $3.95,
20" TV Kit $65.00 Less Tubes. Write for free cata
logue. Minimum order $5.00 F.0.B. N. Y. Money-back
guarantee. Send 20% with order.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N, Y.

Every page of
"How to Sim-
plify Radio Re-
pairs'' is pack-
ed with on-the-
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Anyi\ruy you look at it —
IT'S THE BEST TV

ONE OUTSTANDING FEATURE:
LOWER IN COST THAN OTHER LEADLINES
PURPORTED TO GIVE YOU THE SAME RESULTS

OTHERS EQUALLY IMPORTANT -

o Shatp, clean “snow-free" pictures.

o Correct impedence for “ghost-free” reception. Nominal 300 ohms.

o Correct spacing for minimum radiation loss. Less than 1% of operating

wave length.

o Fully insulated—approved by safety experts.

e Pure, unadulterated polyethylene insulation—specially treated by our

chemists for extreme weather.

o High-efficiency conductors: Flexible, stranded—to insure long life.

e Easily installed—with standard insulators.
e Packaged in convenient lengths: 100°, 250", 500°, 1,000, 2,500".
¢ AT YOUR DEALERS, or Write For Free Samples and Literature.

*Patent Pending *Trade Mark

U.S.and Foreign Patents Pending

EXCLUSIVE LICENSEE AND. SOLE MANUFACTURER

SOUTH PASADENA, CALIFORNIA

1014 FAIR OAKS AVENUE

OTHER OUTSTANDING GOODLINE PRODUCTS:

VARIABLE TELETRAPS-2: Highly effective for eliminating interfer-
ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within
its tuning range.

HI-PASS FILTER: Eliminates or greatly reduces interference picked up
by 1. F. AMPLIFIER or TV RECEIVER —interference arising from strong,
local low-frequency fields: X-Ray, Diathermy Equipment, Neon Lights,
Ete., Etc.

DEGREE IN 27 MONTHS

Complefe Radio Engineering course including Telev..
U. H. F. and F. M. Bachelor of Science Degree olso
in Mech., Civil, Elect.,, Chem., and Aero. Eng.; Bus.
Adm.. Acct. Extensive campus, modern buildings,
well eqmpped labs. Low cost. Prep courses. Personal-
ized, practical instruction. Founded 1883. Placement
service. Growing shortage of engineers
Prepare now for unlimited opportunities
ahead. Enter September, January, March,
June. Write for catalog,

| TRISTATE COLLEGE

2432 College Ave.

ANGOLA, IND.

WANTED
TO BUY

Large and small quantities of new or
used electronic government ar manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.
Box No. F-2 ¢/o Radio-Electronics

25 West Broadway
New York 7, N. Y.

www americanradiohistorv.com

The positive voltage from the 6ALS
is applied to the grid of a 2D21 thyra-
tron, causing it to conduct and operate
the relay in its plate circuit. The con-
tacts of the relay are in series with
the a.c. line and the ac output recep-
tacle. Thus when a sound of sufficient
intensity is picked up by the micro-
phone, the relay contacts close and turn
on a lamp plugged into the a.c. output
receptacle. The lamp is placed so that
it could not fail to attract attention,
using an extension cord if necessary.
(Use a small Photoflood lamp—it will
be seen anywhere in the room.—
Editor.)

Most circuits of this type need
a source of negative voltage to keep
the thyratron from firing during no-
signal intervals. A negative-voltage
power supply would do the trick, but
it would increase the size and cost.
Fortunately another source of bias is
already at hand, since we may use a.c.
voltage as bias. The voltage of the
filament windings of the power trans-
former, reverses polarity at the same
time as that of the high-voltage wind-
ing. If this low voltage is tied to the
control grid so the grid goes negative
when the plate goes positive, no arc
will oceur during this half-cycle. When
the grid goes positive, the plate will
go negative, and still no plate current
will flow. Thus we have an a.c. bias
doing essentially the work of a con-
stant negative d.c. bias.

The positive voltage from the 6ALS
rectifier is added to this a.c. bias at
the grid of the 2D21. When the positive
voltage becomes sufficient to cancel the
action of the negative a.c. grid swing,
the 2D21 conduects on each half-cycle
that its plate is positive, since the grid
is no longer negative during this period.
Thus, each time the microphone picks
up sound of sufficient intensity, the
thyratron fires and its plate current
closes the relay and energizes the a.c.
output receptacle.

Since the plate-current flow through
the winding of the relay is a series of
pulses, capacitor C1 was added to pre-
vent the relay from chattering. Note
the polarity indications on Cl. The re-
lay may be any type whose contacts
will handle 2 or 3 amps. and which will
close on a current of 35 to 50 ma. The
value of resistance of Rl is best deter-
mined experimentally, but will be
roughly 3,000 ohms less the resistance
of the relay. Omit R1 if the relay re-
sistance is 3,000 ohms or more.

Potentiometer R2 is a sensitivity con-
trol. It controls the a.c. bias applied
to the grid of the 2D21. The clockwise
end of R2 should be grounded. Note
that the 5-volt winding is tied in series
with the 6.3-volt winding on the power
transformer to supply the a.c. bias
across the control. This is necessary be-
cause 6.3 volts was too low to provide
reliable operation. Make sure the two
filament windings are in series adding,
not bucking. An a.c. voltmeter will
show when the two are adding by in-
dicating a total voltage of about 11.3.

(Continued on page 107)
RADIO-ELECTRONICS
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'PROOF OF THE NEW 0-7 0SCILLOSCOPE'S

OUTSTANDING PERFORMANCE A
howing the E

) ched pho_mgmphs s ) <2 HEATH-

Belofw “'i:f;“,‘:,};p\f;rs?gﬁaracmisucs of }1}:)0 E?Yefigis a 10 KC

g (oo T GSCOPE, MODEL 7 o (€ 5 34 MC sine

o Y 7 e screen.
iﬂ:lvc as they actually appear on th

e . o mal
Two highly severe testsscoPe (only the

best of scopes will
show traces like
these) — and the
0O-7 really comes
through.

T

NEW STYLE AND BEAUTY

sl!)'lc'. that’s modern. vet functional —
(k\_us the trend of roday — gnd Heath-
lns are right up 10 the minute. Notce
tnlgcur showing the new V-5 and AV-]
(fA; met(:md pancl  construcrion. The

ont pancl and rear cover slide right
over the recessed flange of the case
tl\cycby cluninaring sﬁarp cdges 'lAnd
Fomgcd”comsrs. The voltmecer i(irs
arent “shelf” or “mounted' instru-
ments — they'rec moved about on the
bench a lot and thus the new compace
size and specially designed

cabt
— Another 1952 Heathkit f:n:lr:::’s

A STATEMENT FROM
CHICAGO TRANSFORMER

d
Lol o e e [ote Ihe i you
HeTak(l}i‘sk iSel'les success i(s) x:iaz:'g‘y ;n?:;stg?gdh
:?llael,it;hs‘f:nd‘:fdsaxiosrg:\:e established for
YoweC:tm Cpk?ir(‘::gz) s'ru;};gsl%\ﬁ:é a‘? &rgui :;23‘. L
-g‘il;et.}l) xg?::fi‘!yh:;dcgggxleasing popularity ol
g:ialgl:gSC) TRANSFORMER DIVISION

Essex Wire COXPZZZ %
o

ACINE :
I\‘I.igé-gxesidem and Sales Managet

A STATEMENT FROM
SIMPSON ELECTRIC cO,

In choosing Sim

: pson M, i

kit VTVM, thet Hea etex;ss gt ':;];x:{i?g;;
c meter quality. Th 1

o e Y- The same high

fsiqnbtKat £ aterial, workmanship and de-

or building *
bu : That St

et e h ay Accu-

e s found in the Heathkit Meter Move-

SIGNED
SIMPSON ELECTRIC €oO.

TORS
PRECISION RESIS
HEATHKIT ses are reauired for

Where exact resistancc va}}l e Te e
' S istors avail-
msmflfgqrini[n supplyingd the ﬁne;:al:\iicturc 5
:gli Precision rest s as

gOllEGES USE HEATHKITS
og{lc&cg and Universjtjes througt
et hcovuntry are using H, ghl-
radio.n atmcj'u' ;‘]Iec_(rical engineefiar:g.
i afc Y$ICs laboritorjes —

. the ansy-
test equi Wer to good
c., @ o Pmene ge
Continental Carbon h{\] ’(Joint Army-Navy) being ruggcd, depcrigwblwﬂ' Plus
mect_the rigorous A mall in size extremely Curate. Trade able, and 4¢.
are s

cifications and ve a low tem-
snpcjrﬁf?ﬁuc(ive. highly s(atélcr; 1};2 held to great
perature cocflicient, B y components 10

accuracy. You'll find qualit

Hea(hkits.

- sct i
their studengs hools are having

obtain 3 firsbu“d Heathkics (o

knowlcdgc of r! hand working

YOU SAVE BY ORDERING DIRECT FROM

1XP0RT AGENT

ROCKE INTERNATIONAL CORP. [
) 1IE th ST.

wiiin ol The HEATH COMDPARN

MANUFACTURER—USE ORDER BLANK ON LAST PAGE

CASLE: ARLAR-N Y,

==  ...BENTON HARBOR 20, MICHIGAN

MARCH, 1952
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THE lew 1952
Feathtit

0SCILLOSCO
KIT

' MODEL O-7
SHIPPING WEIGHT 24 LBS.

Featurnes

® New ‘“‘spot shape’’
focusing.

@ A total of ten tubes including CR tube and five miniatures.

® Cascaded vertical amplifiers followed by phase splitter and balanced
push-pull deflection amplifiers.

® Greatly reduced retrace time.

® Step attenuated — frequency compensated — cathode follower vertical
input.

® Low impedance vertical gain control for minimum distortion.

® New mounting of phase splitter and deflection amplifier tubes near CR
tube base.

® Greatly simplified wiring layout

@ Increased frequency response — useful to 5 Mc.

® Tremendous sensitivity .03V RMS per inch Vertical — .6V RMS per inch
Horizontal.

® Dual control in vernier sweep frequency circuit — smoother ucting
® Positive or negative peak internal synchronization

I\lC ot lp\ll\(?ﬂ \‘\L a s

ignats on-
W rent W SWl(d\,( 0
\0 ‘t ent SIBhY 15 1nto t
WO ¢ it £ i

; n hase 1
oA nt \istortion, 1 \
(pos vitch to se¢ ¢ ¢ bias, both 1
t ‘fjtscc\"\p\:\g due 10 ,mpm\‘ci an amplic Model S 1 ths
shift,

ng Wt
. generator over shipp!

witches,
pleted all (u\;csk\ Sa“ othet

ns ion
cabinet, POWC\' tra wd construct
us

(s, pius 2 clear detail
par
manual.

$19°°

EXPORT AGENT

ROCKE INT"NATIONAL CORP
§ new'York iy 06

CABLE ARLAD.N.Y.

-‘@35\»

~ ...BENTON H

control for spot adjustment — to give r2clly sharp

The performance of the NEW, IMI’ROVED.
HEATHKIT 5” OSCILLOSCOPE KIT is truly

amazing. The O-7 not only compares favorably

with equipment costing 4 and 5 times as much, buc in many cases literal-
ly surpasses the really expensive equipment. The new, and carefully en-
gineered circuit incorporates the best in electronic design — an

d a multi-
tude of C\CC‘”Cn[ features all contribute to the outstanding performance
of the new scop

The VE RTICAL CHANNEL has a step attenuated, frequency com-
pensated vertical input which feeds a cathode follower stage — this
accomplishes improved frequency response, presents a high lmpedancc
input, and places the vertical gain control in a low impedance circuit for
minimum distortion. Following the cathode follower stage is a twin triode
— cascaded amplifiers o contribute to the scope’s extremely high sensi-
tivity. Nexte comes a phase splitter stage which properly drives the push-

pull, hi-gain, deflection amplifiers (whose plates are directly coupled
to the vertical deflection plates). This fine tube lineup and circuitry
give a sensitivity of .03V per inch RMS vertical and useful frequency
responsc to 5 Mc

he HORI7ONTAL CHANNEL consists of a triode phase split-

ter with a dual potentiometer (horizontal gain control) 1n its plate
and cathode circuits for smooth,

proper driving of the push-pull
horizontal deflection amplihers. As in the vertical channcl, horizon-
ral deflection amplifher plates are direct coupled to the CR tube
horizontal_deflection plates (for improved frequency responsc).
The WIDE-RANGE SWEEP GENERATOR circuit incorporatcs
a twin triode multivibrator stage for producing a good saw-tooth
sweep frequency (with faster retrace time). Has both coarse and
vernier sweep frequency controls.
And the scope has internal synchronization which operates on:
cither positive or negative peaks of the input signal — both high
and low volage rectifiers — Z axis modulation (intensity modu-
lation) — new spot shape (astigmatism) control for spot ad-
justment — provisions for external synchronization — vertical
centering and horizoneal centering controls, wide range focus
control — and an intensity control for giving plenty of trace
brilliance.

The Model O-7 EVEN HAS GREAT NEW MECHANICAL
FEATURES — A special extra-wide CR tube mounting bracket
is provided so that the vertical cascade amplifier, vertical phase
splireer, vertical deflection amplifier, and horizontal deflection
amplmcr can mount ncar the base of the CR tube. This per-
mits close connection between the above stages and to the
deflecrion plates; distributed wiring capacity is greatly re-
duced, thercby affording increased high frequency response.
The' power transformer is specially designed so as to keep
its clectrostatic and electromagnetic ficlds to a minimum
+— also has an internal shield with external ground lead.
You'll like the complete instructions showing all details
for easily building the kit — includes pictorials, step-by-
step construction procedure, numerous sketches, snhcmauc,
circuit description. All necessary components included —
transformer, cabinet, all tubes (including CR tube), com-
plctely punched and formed chassis—nothing elsc to buy.

RADIO-ELECTRONICS
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A real beauty — you'll have only highest praise for this NEW MODEIL
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument — and
it's more compact than any of our previous models. Note the new rounded
edges on the front pancl and rear cover. The size is greatly reduced to occupy
a minimum of space on your workbench — yet the meter remains the same
large size with plainly marked scales.

A set of specially designed control mounting brackets permit calibration
to be performed with greatest case — also makes for case in wiring. New
battery mounting clamp holds ohms battery tightly into place, and base
spring clip insures a good connection to the ohms string of resistors,

The circuitry employs two vacuum tubes — A duo diode operating when
AC voltage measurements are taken, and a twin triode in the circuit at all
times. The cathode balancing circuit of the twin triode assures sensitive
measurements, and yet offers complete protection to the meter movement.
Makes the mcter burn-out proof in a properly constructed instrument.

Quality components are used throughout —144 precision resistors in
the multiplicr circuit—conservatively rated power transformer— Simpson’
meter movement — excellent positive detent, smooth acting switches —
sturdy cabiner, ctc.

And you can make a tremendous range of measurements — 14V to
1000V AC, %V to 1000V DC, .1 to over 1 billion ohms, and DB.
Has mid-scale zero level marking for quick FM alignment. DB scale in
red for easy identification — all other scales a sharp, crisp black for
easy reading.

A four position selector switch allows operatoe to rapidly set the in-
strument for type or reading desired—positions include ACV, DC4-V,
DC-V, and Ohms. DC— position allow negative voltage to be
rapidly taken. Zero adjust and ohms adjust controls are conveniently
located on front panel.

Enjoy the numerous advantages of using 2 VIVM. Its high input
impedance doesn’'t “load’ circuits under test — therefore, assures
more accurate and dependable readings in high impedance circuits
such as resistance coupled amplifiers, AVC circuits, etc. Note the
30,000 VDC probe kit and the RF probe kit — available at low
extra cost and specially designed for use with this instrument. With
these two probes, you can make DC voltage measurements up to
30,000V, or make RF measurements — added usefulness to an
already highly uscful instrument,

The instruction manual is absolutely complete — contains a
host of figures, pictorials, schematic, detailed step-by-step instruc-
tions, and circuit description. These clear, detailed instructions
make assembly a ciach.

And cvery part is included — meter, all controls, pilot light,
switches, test leads, cabinet, instruction manual, etc.

EXPORT AGENT

ROCKE INTERNATIONAL CORP.
" 11 E. 40th ST,
NEW YORK CITY (16}
CABLE: ARLAD.N.Y,

MARCH, 1952

...BENTON HARBOR 20, MICHIGAN

THE Pea 1952
Heathtit
VIVM

KIT

MODEL V-5
SHIPPING WT. 5 LBS.

Peatares

® New styling, — formed case for beauty.

® New truly compact size. Cabinet 43" deep by 4-11/16” wide by 73"
high.

® Quality 200 microamp meter.

® New ohms battery holding clamp and spring ¢lip — aissurance of good
electrical contact.

® Highest quality precision resistors in multiplier circuit.

® Calibrates on both AC and DC for maximum accuracy.

® Terrific coverage — reads from 2V to 1000V AC, 12V to 1000V DC, ond
.1 to over 1 billion chms resistance.

® lLarge, clearly marked meter scales indicate ohms, AC Volts, DC Volts,
and DB — has zero set mark for FM alignment.

® New styling presents attractive and professional appearance.

5

ons

www americanradiohistorv com
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Hea

SIGNAL GENERATOR

KIT

O

A N0NAL
| :"’!uvo.

Model 5G-»
Shipping Wt. 7 ibs.

The new Heathkit Signal Generator Kit has dozens of improvements. Covers
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a
marker oscillator for TV. Output level can be conveniently set by means of both
step attenuator and continuously variable output controls. Instrument has new
miniature HF tubes to easily handle the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is
transformer operated and a husky sclenium rectifier is used in the power supply.
All coils are precision wound and checked for calibration making only one
adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available
for external audio testing. Switch provided allows the oscillator to be modulated by
an external audio oscillator for fidelity testing of receivers. Comes complete, all tubes,
cabinet, test leads, every part. The instruction manual has step-by-step instructions and
pictorials. It’s easy and fun to build a Heathkit Model SG-6 Signal Generator.

. Model 7.
- Shlpping Wt 27 Ibs
¢ popular Y, s
ea i
'I;;aecgr v:x.a}s1 now db,g;x Ségr;(l
it i A
Speaker a¢ p ?n reass b (o5
€ same hjgh
follows signal from anten
na

0 speak
er — .
— Saves val locares intermjree

aluable service tim nts — finds ¢

Mode! C-2
Shipping Wt. 6 lbs.

; { condensers
“hecks all types O . r
Chepaper —mica — ceramic

- clectrolytic. All condensct

efective parts quicker

i eading and re-
scales are direct ¢ eipticrs.
: multipitc hour
uire no charts Of D ad. A leakage - Works ¢ € — giv A
qQ vers range of .0000 M cker that anyone can ¢ X he tese spauy cGU3IY well o b 21VES Breater incom :
= 1000 MFD. A Condenscr Che 0 to 500V provt Cd.{ o Is re either pugh ker has an assortmer 2deast, FM, € ber service
o oa > ltage for 0% and reads re- sh-pull or s MENt of guyipny 2 rece;
ng Vo 0% and 50% A Phone sing] . O switchin Ivers,
st and polanizi ctween 090 ? indicator S, picku outpye £ range.
te b gic eye 0 cycle s and PA sygean (‘)mpc‘dances. Alsogressrto match
¢ S micro-

Wer trangf - Lome

h orm S complete- :

= er, tubes, Tes biete: cabiney, | 10v
y

5 megohms. The ma,
mb

factor of clectrolytics
o
sistance from 100 ohms t e e
makes ezlx?)y\.’ 60 cycle transformet lc))_per( SR e an
The kit s & tube, magic eye tube, cal mef, oy e e
T rccnﬁﬁr s clc;u detailed instructions or
ts. Ha

all other par

pOWCf
t probe, ajj
, all ne,
and yse, cessary pares,

TUBE CHECKER KIT

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes
checked, and a checker like this builds customer confidence. In your repairing, you will have a
multitude of tubes to check — quickly. The Heathkit tube checker will serve all these functions
—it’s good looking (with a polished birch cabinet and an attractive two color panel) —
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights,
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven, free-
running roll chart lists hundreds of tubes, and the smooth_acting, simplified switching arrange-
ment gives really rapid set-ups.
The testing arrangement is designed so that you will be ablc to test new tubes of the future

— without even waiting for factory data — protection against obsolescence.
You can give tubes a thorough testing —— checks for opens, shorts, each element

individually, emission, and for filament continuity. A large BAD-?-GOOD meter scale
is in three colors for easy reading and also has a “line-set” mark.
You'll find this tube checker kit a good investment — and it’s only $29.50.

Model TC-1

Shipping Wt. 12 Ibs.

EXPORT AGENT »
ROCKE INTERNATIONAL CORP. E-
13 E. 40th ST.
NEW YORK CITY (16)

CABLE: ARLAR. N.¥

MICHIGAN

... BENTON HARBOR 20,
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MODEL AV-1
Shipping weight 5 Ibs.

l/}‘(}?{]ﬁ\\["{Hcathkit Au
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ranges is majnea; %
. anr
vidual ! tained and

Heathket sQuar

The new Heathkit Square Wave Generator Kit with it

pensating networks used in vidio amplifiers — ident
former characteristics, etc.
The circuitry consists of a multivibrator stage, a cli

with 2 sections of LC filtering.

As a multivibrator cannot be accurately calibrated,
ment to be accurately synchronized with an accurat
requirced.

The low impedance output is continuously variab

EXPORT AGENT
ROCKE INTERNATIONAL CORP.
) 13 E. 40th ST.
NEW YORK CITY (16)
CANLE: ARLAD.N.Y.

MARCH, 1952

dc-termin[n fr
KC. Ser

mecter —

GENERATOR KIT

field of audio testing. Square wave testing over this wide range will quickly_show high and low
frequency response characteristics of circuits — permit easy adjustment of high frequency com-

lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube

simple. You'll really appreciate the wide range of this instrument. 10 cycles to l()O kilocyclcs.—
continuously variable. Kit is complete with all parts and instruction manual, and is easy to build.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGF

NP AN Y
... BENTON HARBOR 20,

Zew LABORATORY LINE HEATHKITS
NEW ?‘em‘ééaf

A.C. VACUUM TUB

VOLTMETER

Now — as a Heathkit — at a
price anyone can afford, an AC VTVM.
A new kit to make possible those sensitive AC
measurements required by audio enthusiasts,
Here is the kit that the
of coverage makes possi

hum investigatior
full scale .01,

linearity.

ranges in steps of 10.
The instrument is extremely compact,

4-11/16" wide x 733"

Ew THeathkcl
INTNERMODUlATION
ANALYZER KIT

ulation testing of audio equip-

10 Frequency Meger
S, tquencies
¢t the selector

laboratories, and experimentors.
audio men have been looking for. Its tremendous range
ble measurements of audio amplifier frequency response
— gain or loss of audio stages — characteristics of audio filters and attenuators ——
n — and literally a multitude of others. Ten ranges consisting of
.03, .1,.3, 1, 3, 10, 30, 100, 300 volis RMS assure easy and more
accurate readings. Ten ranges on DB provide for measutements from —52 ta
+52 DB. Frequency response within 1 DB from 20 cycles to 50 KC.

The ingenious circuitry incorporates precision multiplier resistors for accuracy,
two amplifier stages using miniature tubes, a unique bridge rectifier meter circuit,
quality Simpson meter with 200 microumpere movement, and a clean layout of
parts for easy wiring. A high degree of inverse feedback provides for stability and

Simple operation is accomplished by the use of only one control, a range
switch which changes the voltage ranges in multiples of 1 and 3, and DB

cabinet size — 418" deep x
high, and the newly designed cabinet makes this
the companion piece to the VIVM. For audio work, this kit is a natural,

KIT

L range feed the ord ol -
Crminals — 5y r;adhf}]z”}rr]av! }:ére\{mis rapidly being :cg‘:ﬁi‘eaudio
completely simple xt- more and more cngxnef:rto A
ble results. o experts as the best W'Mdio e e,
Ales oupere mercr the characteristics of “:“works lifiers.
- scales (0-10( 0-300 recording systems, nc e Ak
unction wig ) shows up those u_rédc;:xr;:) o
ics which contribu L
l'm-fz when all other methj)dls (fizln Ana-
3 d “gThe Heathkit Intermoduia o Are.
» lyzer supplies 2 choice Ofd(:(l)lighcr 3
ae ey [0 of quencies (3000 cycles :mfr ke
cach range has ; d&i erey) and one o frequ ey (60
o qu’lcs) Both 1:1 or 4:1 ratio s
CY(hi I frequencies can be set siTy of
(0{ Liring and the rauos are fla(hc set
Ll; r:\c:ms of a panc\l]ﬁ)m[{ol :\?‘pm hins
: ? AD ¢
e e mfi?s \(]l’\re mixed signal at the

read intermodulanon

3% Built-in power supply furnishes all
e

cient means of testing

MODEL IM-1
Shipping wt. 18 \bs.

$395°

a 6S)7 ifier . u S R e o
vol rcc:tiﬁé,r7 anplificr and clipper, 6v¢ amplific 21021‘:&‘ lscvflpwith an output |rlng$‘rk;2§(mn
Construction Esmsg'c rigulmor, ’ power supply recifier ané (\:0 thousand ohms. Tll‘c A:lmpyropct ter
!mple, and qualjey ’ : 1 control and propet,
! Ly components are y has input leve L t's VIVM o
e used throughouyr cuits feeding the instrumes | scale ranges
: circunts ke direcely on ful necessary Vo

d
3G, 100 an
ol‘;ai;es f(or operating

You won't wantto be without this new and effi

E WAVE

s 100 KC square wave opens an entirely new

ify ringing in circuits — demonstrate trans-
pping and squaring stage, and a cathode fol-

o _ . MODEL $Q-)
a provision is provided to allow the instru- Shipping wt. 14 Ibs

e external source when extreme accuracy is

le between 0 and 25 volts and operation is

MICHIGAN
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Shipping Wt. 15 Ibs,

This Impedance Bridge Kit is really 2 favorite with schools, industrial lahoratories,
and serious experimenters. An invaluable instrument for those doing electrical
measurements work. Reads resistance from .01 Ohms to 10 meg., capacitance
from .00001 to 100 MFD, inductance trom 10 microhenries to 100 hearies, dis-
sipation factor from .002 to 1, and storage factor from 1 to 1000. And you don't have
to worry about selecting the proper bridge circuit for the various measurements — the
instrument automacically makes the correct circuit when jyou set up for taking the
measurement you want. Bridge utilizes Wheatstone, Hay, Maxwelll and capacitance
comparison circuits for the wide range and types of measurements possible. And ic's self
powered — has internal battery and 1000 cycle hummer. No ¢xternal generator required
— has provisions for external generator if measurements at other than 1000 ¢ycles are
desired. Kic utilizes only highest quality parts, General Radio main calibrated control.

’ vanometcr, laboratory type binding posts with standard 34 inch
centers, 1% precision ceramic-body type multiplier resistors, beauti-
Model 1B-1B ® ful birch cabinet and ready calibrated pancl. (Headphones not

Mallory ceramic switches, excellent 200 microamp zcro center gal-

included.)
Take the guesswork out of electrical measurements — order your

Heathkit Impedance Bridge kit today — you'll like 1t

- Feathhil” LABORATORY | \
RESISTANCE DECADE KIT

An indispensable piece
of laboratory cquipmcru
__the Heathkit Resis-
ance Decade Kit gives
you resistance settings
from 1 0 99,999 ohms
) 1N ONE OHM STEPS.
5 greatest  accuracy,

o " 17 precision ceramic
$‘95 3 body type resistors nn.d
* highest quality ceramic
. 4 tbs. wafer switches are used.
ch the Impedance Bridge abm{)c',
de Kit has 2 beautiful birch cabi-

For

Shipping W

Designed to mat
the Resistance Deca

Feardtbir LABORATORY

POWER SUPPLY 'kiTs |

(227470
No load .

bl ,.vVufiuble 150-400v pc

fou iy .‘\;ur'luble 30-310v pc
e s ariable 25.250y

gherloads: Voltage drops off proporﬁonu:)lc

Y

:l_rcer needs a good bower sup-

Setups of “all Kinds. Th'x?s

as a

Every experime

withi A nti . .
tthin [imies outlined) “a’:]l:_jously variable

switch provide: i a’ Volts-p

A ides choice of ts-Ma

mc,l:rm: fla!”l}f marked angm(lj’,'l;l~ Mmetering, so

I s@le indicates either DC v‘(ﬁt“;eadmg

a age our-

DR.mgc of meter O-SOF)I\;CIB output in Ma. &
G Instrument has conua Gy 0:200 Ma, Model PS-1. ship wy 99 1
Comes with po tent stand-by position =~ ’ =

two 1619 conm;l :x;l;»s"msfmmﬂ’. filament transfor::i piloc light.

1. It's casy 0 build, and comes
4 construction manual.

and attractive panc

net
ith all parts an

complete W

detailed . - Complete} m .
construction manual, and ;'“Pg:}]c:rfi and formed ch;;:stfsf. Psa}:;; rccbr!ﬁcr_
arts to make the kir + Cabinet )
i )

t complete,

Heatlhkil”

ECONOMY. . . 6 WATT

IFIER KIT

12>
Mo Seaker o $6.95
This fine Heathkit Am-
plifier was designed to
give quality reproduction
Model A-4 and yet remain low in
Ship. Wt. 8 Ibs. price. Has two preamp
stages, phase inverter
stage, and push-pull beam
power output. Comes complete with six tubes, quality
output transformer (to 3-4 ohm voice coil), husky
cased power transformer and all other parts. Has tone
and volume controls. Instruction manual has pictorial
for easy assembly. Six watts output with response flat
* 114 db from 50 to 15.000 cycles. A quality ampli-
fier kit at a low price. Better build one.

AMPL

YOU SAVE BY ORDERING DIRECT FROM

ERPORT AGENT
ROCKE INTERNATIONAL CORP.
3 13 €. 40th ST.
NEW YORK CITY (16)
CARLE. ARLAD-N. Y.

...BENTON HARBOR 20,

Fealthlc?~ HIGH FIDELITY . . . 20 WATT
AMPLIFIER KIT

Our latest and finest amplifier — the model A-G
(ot A-GA) is capable of a full 20 Wartts of
high fidclity output — good faithful reproduc-
tion made possible through careful circuic de-
sign and the use of only highest quality com-
ponents.  Frequency response within = 1 db
from 20-20.000 cycles. Distortion at 3 db
below maximum power output {at 1000 cycles)
is only .8¢. The power transformer is rugge
and conservatively rated and will deliver full
plate and filament supply with ease. The out-

put transformer was selected because of its
exceptionally good frequency response and wide s so
range of output impedances (4-8-16-150-600 °

ohms). Both are Chicago Transformers in
drawn stecl case for shielding and maximum . 5
protection to windings. The unit has dual cone Shipping W't 18 Ibs.
controls o set the output for the ronal quality desired — treble control attentuates up
w0 15 db at 10,000 cycles — bass control gives bass boost up to 10 db ac 50 cycles.
Tube complement consists of SU4G rectifier, 68]7 voltage amplifier. G6SN7 amplifier
and phase splitter, and two 6LG’s in push-pull outpuc. Comes complete wich all parts
and detailed construction manual. (Speaker not included.) .
MODEL A-6: For tunec and crystal phono inputs. Has two position sclector switch for
convenient switching to type of input desired.
MODEL A-6A: Features an added 6S]7 stage (preamplifier) foc operating from variable
reluctance cartridge phono pickup. mike input, and either tuner or standard crystal phono

pickup. A three position selector switch provides flexible switching.
Shipping Wt 18 lbs. $35.50

MANUFACTURER—USE ORDER BLANK ON LAST PAGE

MICHIGAN
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NEW 1952 Heatikiz~

BATTE

Can be used as battery charger. ;
Continuously variable output 0 - 8 Volts — not switch type.
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier.
Automatic overload relay for maximum protection. Self-resetting type.
Ideal for battery, aircraft and marine radios.
Dual Volt and Ammeters read both voltage and amperage continually — no
switching.
The new Heathkit Model BE-2 incorporates the best. Continuously variable out-
put control is of the variable transformer type with smooth wiper type contacts.

There are no switches or steps and voltage between 0 and 8 Volts is available
at 10 Amperés continuous and 15 Amperes intermittent. Maximum safcty from
overloads and shorts provided by automatic overload relay which sesees iwself
when' overload is removed.

The new rectifier is a 17 plate Mallory magnesium copper sulfide type. This
is the most rugged type available for long trouble-free use.

Output is continuously metered by both a 0-10 Vole Voltmeter and a 0 - 15 Amp
Ammeter. Shorted vibracors indicated instantly by ammeter.

Equip now for all types of service — aircrafc — marine — auto and battery radios —
this inexpensive instrument vastly increases service possibilitics — better be ready when
the customer walks in.

Model BE-3
Shipping Wt. 17 Ibs,

- NEW THeathkit
SINE AN

AUDIO GEN

ili 3 €ss,
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F(fvcv! :10 work into 2 low imp -

. " (&
transformer  with negligible. D¢ T Shipping wt. 15 lbs.

sistance. ¢ is from 20 tw 20;1(\)\?:?\ so
Coverag distortion is at a mimi s
o

nd the output
he output 0

D
e (;Oand AC voltage ran
ik r- 300 . 1000~ SOOOg\sS
500,00¢2"2¢ 0 - 3000 a1
peres o 1 ange Mi”iam-

Easily Ma, 0700 af,
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cycles, a[:rl\ really trust the output wav

— you ¢ &
shape. ity 4 gang tuning con: ning circuit, and all DStructjon r
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denser, P! 1% ision rest lete constru 2
,,_preC . a complc

filter CO“dcnseorfnc with the kit —plus,

mendous kit and the price is truly low.
.

NEW Aealhbil”
T.V. ALIGNMENT GENERATO L

Here is an excellent TV Alignment Generator designed to do TV service work quickly,
easily, and properly. The Model TS.-2 when used in conjunction with an oscilloscope pro-
vides a means of correctly aligning television receivers.

he instrument provides a frequency modulated signal covering, in two bands, the range
of 10 to 90 Mc. and 150 to 230 Mc. — thus, ALL ALLOCATED TV CHANNELS AS
WELL AS IF FREQUENCIES ARE COVERED.

An absorption type frequency marker covers from 20 to 75 Mec. in two ranges — there-
forg, you have a simple, convenient means of frequency checking of IF's, independent of
oscillator calibration. i

Sweep width is controlled from the front panel and covers 2 sweep deviation of 0-12
Mc. — all the sweep you could possibly need or want.

And still other excellent features are: Horizontal sweep voltage:

available at the front panel (and controlled with a phasing con- Model T5-2
trol — both step and continuously variable attenuation for setting Shipping Wt. 20 Ibs.
the output signal to the desired level — a convenient instrument -

stand-by position — vernier drive of both oscillator and marker
tuning condensers — and blanking for establishing a single trace
with base reference level. Make your work easier, save time, and
’ ®

-fepair with confidence — order your Heathkit TV Alignment
Generator now!

xlou AGENT y

ROCKE INTERNATIONAL CORP. |°
13 E. 40th ST,

NEW YORK CITY (16)
CANLE. AZLAB.N.Y.

... BENTON HARBOR 20, MICHIGAN

MARCH, 1952
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Model BR-1 Broadcast
Model Kit covers 550
to 1600 Kc. Shipping
Wt. 10 1bs.

Model AR-1 3 Band
Receiver Kit covers 550
Kc. to over 20 Mc. con-
tinuous. Extremely high
sensitivity. Shipping
Wt 10 1bs.

TWO HIGH QUALITY eathkcl
SUPERHETRODYNTE RECEIVER KITS

Two excellent Heathkits. Ideal for schools, replacement of worn out reccivers. amateur and custom installations.

Both are transformer operated quality units. The best of materials used throughout — six inch calibrated slide rule dial — quality
power output transformers — dual iron core shielded. LF. coils — mectal cased filter condenser. The chassis has phono input jacks. 110 Volt
output for phono motor and there is a phono-radio switch on panel. A large metal pancl simplifying installation in used console cabinets
is included. Comes complete with tubes and instruction manual incorporating pictorials and step-by-step instructions (less speaker and
cabinet). The three band model has simple coil turret which is assembled separately for case of construction.

TRUE FM FROM

Feathibir FM TUNER KIT

The Heathkit M Tuner Model FM-2 was designed for best tonal reproduction. The
» o circuit incorporates the most desirable FM features — true M.
- S Utilizes 8 tubes: 7ES Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter,
e two 7C4 diodes as discriminator, and 6X5 rectifier.
& The instrument is transformer operated making it safe for connection to any type
Model FM-2 5 o receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF
Y i e $ .(mcludmg limiter). A calibrated six inch slide rule dial has vernier drive for easy tun-
p- Wt s (] ing. All parts and complete construction manual furnished.

MmAIL TO THE

HEATH COMPANY
| Post
R 20 [ Parce
BENTON HARBO K [J Express
M‘CH‘GAN [ Freight
[J Best Way
Quantity Item v Price Quantity Item Price
Heathkit Oscilloscope Kit — Model O-7 Heathkit H.V. Probe Kit — No. 336
Heathkit VIVM Kit — Model V-5 Heathkit R.F. Signal Gen. Kit — Model 5G-6
Heathkit FM Tuner Kit — FM-2 Heathkit Condenser Checker Kit — Model C-2
Heathkit Broadcast Receiver Kit — Model BR-1 ~ |Heathkit Handitester Kit — Model M-1
Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1
Heathkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Model RD-1
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Impedance Bridge Kit — Model IB-1B
Heathkit Tube Checker Kit — Model TC-1 Heathkit A.C. VIVM-KIT — Model AV-1
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Model IM-1
Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Audio Freq. Meter Kit — Mode! AF-1
Heathkit Electronic Switch Kit — Model S-2 Heathkit Square Wave Gen. Kit — Model SQ-1
Heathkit T.V. Alignment Gen. Kit — T5-2
Heathkit Signal Tracer Kit — Model T-2
Heathkit R.F. Probe Kit — No. 309
s = h d insur.
S:c:u(r\;vee! ;z:'reogﬂe:;'iplgcel:ii postage for weight shown and insur Enclosed find [J Check [ Money Order for
On Express Orders, do not include transportation charges — they .
will be collected by the Express Agency at time of delivery. Please ship C.O.D. [ Postage enclosed for——lIbs.

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

EXPORT AGENT

ROCKE INTERNATIONAL CORP. [
] 13 £. 40th ST,
NEW YORK CITY (18)
CABLE. ARLA.N. V.

...BENTON HARBOR 20, MICHIGAN d
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Construction

If no a.c. voltmeter is obtainable, you
can find the correct connection by
determining which of the two possible
connections produces the loudest hum
in a pair of headphones connected across
R2.

Voltage on the rlate of the 2D21
must be out of phase with the a.c. bias
voltage across R2. That is, plate voltage
is positive when grid bias is negative, |
and vice versa. Set R2 at the extreme |
counterclockwise position. Be sure no |
signal is coming from the amplifier
12AX7 tube. Under these conditions, |
the 2D21 will fire (relay operates and |
tube glows blue) when the lead C from
the relay is connected to one end of
the high-voltage winding, but will not |
fire when the lead is connected to the
other end. Leave the lead on the latter
connection. Advancing R2 to the ex-
treme clockwise end should now cause
the thyratron to fire. In practice, the
control is set so that the 2D21 thyratron
almost fires, making the unit quitel
sensitive. |

A word about the microphone——al-i
most any high-level output mike will
work nicely. We used the transmitter |
from an otherwise defective sound- |
powered handset. An old earphone
would do the same job, as would a small
loudspeaker with an output transform-
er attached. A carbon mike (old tele-
phone transmitter) would be O.K., but
a mike transformer and battery would
be necessary. Constant drain on the |
battery necessitates frequent replace-
ments. Shield the microphone lead. |

An experimenter who has several
large tubes in his junk box, but no
miniatures, could build the alarm with-
out additional purchases. A 6SL7 or
two 6F5’s would replace the 12AXT7,
with different circuit constants as given
in the resistance-coupled amplifier sec-
tion of a tube handbook. An 884 or a
2050 could replace the 2D21, and a 6X5
would do the same job as the 6X4. A
5Y3, 80, or other such rectifier could
be used if an additional 6.3-volt winding |
were available on the transformer to|
substitute for the 5-volt winding in thei
bias eircuit.

In addition to its function as a tele- |
phone alarm, the unit may be used in |
several other ways. It can be used to
signal the ringing of the doorbell, the
crying of the baby, or even the arrival
of the family car in the garage. Frank-
ly, though, our most enthusiastic user
so far is the little two-year-old for
whose protection the unit was designed.
Does he appreciate our efforts in his
behalf? Does he realize the security
this little device affords? We wonder—
he likes to chatter into the mike and
watch the light wink back!

Materials for telephone alarm

Resistors: 1—2.2, 2—I| megohm, !/, watt; 2— 470,000,
2—220,000, 2—5,600 obms, !/, watt; |—(Potentiometer)
500 ohms, wire-wound; I—R! (see text).
Capacitors: (Paper) 2—0.1 uf, 400 volts; (Electroly-
tic) 2—10 pf, 450 volts; 1—8 pf, 450 volts; 2—I pf
or larger, 25 volts,
Miscellaneous: Tubes: |—{2AX7,
|1—6X4. 4—Tube sockets. |I—A.C. receptacle.
Microphone jack. |—Power transformer, 550 volts
c.t, 50 ma; 6.3 volts, 2 amp, 5 volts, 2 amp. 1—
Choke, 10 henries, 50 mao or more. |—Relay, s.p.s.t.
normally open contacts (see text). Hookup wire,
chassis, hardware, etc.

—end—
1952
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WE'RE TELLING THE WORLD
ABOUT FEATHERIDE PICK-UP CARTRIDGES

oo+ 10 build more sales for YOU!

For the first time in pick-up cartridge his-
tory, the 5,000,000 readers of two great
national magazines...Better Homes &
Gardens and Time. .. will be told that
their phonograph or record player needs a
new pick-up installed from: time to time
and that you are the man whom they
should seek to furnish and install Webster
Electric Featheride Pick-up Cartridges.

Your service problems can be greatly mini- £
mized by standardizing on Webster Electric
Featheride Pick-up Cartridges. Only two
models are required for most replacement
};)bs; no charts, no manuals are needed.

oth models are handsomely packaged in

Webster Dri-Pack containers.

A special metal foil seal, which we call Dri-
Seai), protects the crystal, adding life to the
cartridge and making it practically im-
pervious to moisture. Both modef; are
completely assembled units. They are the
most versatile, most competitiveiy priced
and practical pick-up cartridges on the
market today.

The features of these two models are briefly
described below. Send the coupon for com-
plete technical details.

"Whare Gua'ity i5a R

|
|53 |
° [ | 2 a l

| ¢
ecatheride eatheride g : |
|5 3 |

] -
mopeL WS mopEeL AX I = 3 }

: 0 2= e

Pick-up Cartridge Pick-up Cartridge | & 5 I
for 78 RPM for 33%, 45 ond 78 RPM bss 1

o 3
1. Special 3-terminal construc- 1. Completely factory assem- ! x 3 2 i
tion provides dual output... bled in positive-action twist | a = S0 |
40 v.or 1.5 v. bracket. i = 3 5 . |
2. Factory assembled, ready for 2. Bracket easily removed for | S s a £ |
] y integral-twist-mechanism tone- | = £ @ o i

3. M hi . " d arm installation. s E

ncedl:tfcurlnrils‘i:;immm Hepe 3. Two matcbing osmium-tipped | O s & ol
4. Fits any standard Y4-in. needles furnished. | :’ 2 .§ I
RTMA mounting. 4. Fits standard }4-in. RTMA | & 3 e
mountings. | E' 5 !§ i
1Sz o
e i £
| i o j |

: E
. 125 |
WEBSTER ELECTRIC [FRE |
RACINE *+ WISCONSIN ﬂgg‘g I
! I
il
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air Dealing an
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New Patents

MATTISON

SILVER ROCKET

630 CHASSIS With
® TUNEABLE ®
BUILT-IN BOOSTER

for Better DX Reception

Featuring NEW Super CASCODE
Tuner and 70° COSINE YOKE
for edge to edge focus!

Tube
Complement:
28 tubes

3 rectifiers
CRT

32

oe A
All Channel j Booster

o Broad band—single knob control pre-amplifier
built in to eliminate tong 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. WRITE FOR CON-
FIDENTIAL PRICE SCHEDULE.

MATTISON'S

All
CABINETS
MADE IN

OWN
GABINET
FACTORY!

The ‘“Chinese
Quadrille”” is
only one of 36
hreathtaking
cabinets.

FREE! Writefor MATTISON’S mer-
chandising portfolio explaining:

“THE MATTISON
UNASSEMBLED PLAN”

and
“THE MATTISON
$1,000,000 FLOOR PLAN”

Writefor the name
of your MATTISON
distributor nearest
you. NO OBLIGA-
TION!

Manufactured with integrity

Mattison Television &Radio Corp.
893 Broadway, Dept. E, N. Y. 3, N. Y.

EARLY WARNING PLANE DETECTION SYSTEM
Patent No. 2,571,386

David Sarnoff, New York, N. Y. {assignor to
the Radio Corporation of America).

The purpose of this invention is to obtain
information on enemy raiders or guided missiles
at a sufficiently early moment to permit inter-
cepting raiders, jamming the control signals of
guided missiles, sending out counter-aircraft, or
otherwise deflecting or destroying the attackers.

It provides a system wherein a number of
radio-relay carrying aircraft are to follow each
other at regular intervals over a given course
(say between Newfoundland and England). They
would be kept on the same beam by directive
transmitters at the shore stations at each end of
the flight course and by directive receivers and
transmitters on each plane. Thus a straight line
would be maintained over the whole course,
though planes near the center of the flight would
be out of range of the shore stations. A typical
defense setup of this type could consist of a

stream of planes in which each would fly about
250 miles behind the other.

Each of these planes would carry radar detec-
tion apparatus, and could relay information
picked up on the radar equipment immediately
to the shore station by way of the other planes
in the string, thus warning of attackers much
earlier than could any shore-based station.

The patent, which covers six pages of text and
seven pages of drawings, suggests a number of
other possibilities, such as parasite planes at-
tached to the patrol craft. Should enemy planes
or missiles approach, the parasites would be
launched to intercept them. The use of Ultrafax
and Teleran is also mentioned as means of

obtaining more rapid or complete information
on given strategic situations, and relaying it to
its final destination with the utmost efficiency.
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COSMIC RAY ALTIMETER
Patent No. 2,673,823

John W. B. Barghausen, M+t. Rainier
and James A. Van Allen, Silver Spring, Md.

{Assigned to the U.S. Government
as represented by the Secretary of the Navy)

This instrument is effective at heights of 3 to 20
miles above sea level. Geiger counters measure the
cosmic ray intensity which increases with height
and becomes nearly constant 20 miles up. Results
are accurate within 1,000 ft. An ordinary baro-
metric altimeter is unreliable above 3 miles due to
the low and nearly constant pressure,

The Geiger counters (GC) are arranged in two
groups, one above the other. The groups are sepa-

www americanradiohistorv com

rated hy a lead barrier (L) about 3; inch thick.
Several counters are used to average out possible
error. Each anode is polarized by a positive 1,000~
volt source (not shown). The upper group of
counters feeds through channel V1 and V3. The
lower group is connected through V2 and V4,
Tubes V1 and V2, cathade followers, do not re-
verse the polarity of a signal.

A Geiger counter output consists of negative
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New Patents

pulses. These are fed, as shown, to separate tubes.
The negative pulse outputs of these tubes are con-
nected to pentodes V3, V4 which comprise a coin-
cidence stage. If either tube is pulsed, there is
practically no change in the plate current through
R. For example, if V3 is pulsed negatively, this
tube is blocked but there is a rise in plate voltage
at V4, Therefore the latter tube passes more cur-
rent and there is little net change in the voltage
drop across R. However, when V3 and V4 are
pulsed stmultaneously both are blocked and a posi-
tive pulse is transmitted. The pulse is amplified
and indicated on a damped galvanometer to show
the average count.

Cosmic rays penetrate the lead barrier at high
speed so both groups of counters are energized
almost simultaneously. But if other types of radia-
tion are also present they will not register.

Patent No. 2,674,708
Michael Rettinger, Encino, Calif.
{Assigned to Radio Corp. of America)

This pickup works capacitively rather than by
the conventional magnetic method. The usual re-
producer includes a playback winding in which a
voltage is induced as the tape moves past. This
voltage is proportional to frequency. With the
same magnetization, for example, the output volt-
age is greater at higher frequencies. Therefore an
equalizer is needed to restore acoustic balance.
The new pickup does not need an equalizer.

—

1NN DRNRRNL

An iron armature A is pivoted at P and carvies
a flat vane at the far end. Two fixed plates are on
either side of the movable vane. When a magnet-
ized tape (shown with sprocket holes) moves past
A, the armature vibrates. The motion of the center
vane produces a varying capacitance proportional
to the tape magnetization.

An oscillator-discriminator transforms the ca-
pacitance changes to variations of voltage. The
present patent does not cover such a circuit. If
desired, the capacitance changes may be used to
frequency-modulate an oscillator. This produces
M which may be detected in the usual way.

TV SOUND SEPARATOR
Patent No. 2,574,259
Harold Goldberg, Towson, Md.

{Assigned to Bendix Aviation Corp.)

This network rejects the sound channel while
passing a wide video band. Rejection is greater
than 40 db at the undesired frequency. The net-
work may be aligned without a sweep generator.
The adjustments are not interdependent.

A and B are parallel-resonant ecircuits. One is
tuned slightly higher than the center of the pix
i.f., and the other slightly lower. This extends the
pix pass-band. C is a bridged-T circuit tuned to
the sound channel. When set for null, the bridged-
T eliminates the sound from succeeding pix
stages. However, this sound energy appears across
C and terminals X which feed the sound i.f. strip.

SOUND IF
X X

PIX IF

I

MARCH, 1952

\109

NOW THERE ARE

GRAYBURNE
Loopsticks!

FERRI-LOOPSTICK and VARI-LOOPSTICK

Grayburne Loopsticks,with magic Ferrite cores,
obsolete conventional radio loops, improve
reception amazingly over entire broadcast band,
and pull in hard-to-get stations that normally
can’t be heard with ordinary loops.

GLAD TO JOIN
THE CAUSE,
BROTHER ‘FERRI'!

WELCOME,
BROTHER ‘VARI‘!
Many Servicemen -
want your New Micrometer
Adjustment and Snap-in
Mount!

You've done
a wonderful job
for 100,000 sets in
only 5 months!

Highest Sensitivity: Average Q is 250, unaffected
by adjacent metallic or inductive elements.
Omni-Directional: Equally sensitive and
efficient at every angle. No more turning or moving
receivers to get better reception.

Greater Receiving Range: Greater, more
uniform amplification over a wider frequency range—
all at higher signal-to-noise ratio.
Performance-Proved: After comparaiive tests,
service dealers coast to coast have bought

100,000 Loopsticks in only 5 months!
FERRI-LOOPSTICK: Just set and forget!

For permanent installations, new or replacement,
where user desires to make no fusther changes

once Loopstick has been set for maximum overall
efficiency. List 75¢.

VARI-LOOPSTICK: Has advantages of Micrometer
Adjustment and one-hole Snap-in Mount! For peaking
efficiency on several stations consecutively, station
jumpers and DX tuners. Peak resonance for any
station is Quickly obtained. List $1.00.

Write for name of your nearest Grayburne distributor
and free booklet “Ferrites and Their Applications.”

the world’s
most
sensitive,
compact and
efficient

Small
Radio
Antennas
at Low

shown
actual
size

GRAYBURNE

Eragbims maom Osclity Elschen

GRAYBURNE CORPORATION, 103 Lafayette St., New York 13, N. Y.

for emergency communications

USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL,

POLIEALARM MONi

5 Models For All Systems
6 VOLT MOBILE
Says S. L. Grant, City Manager, Winchester, Virginia .. M.51
i . . . Tuneable 30-50 MC
I think you have a receiver that is well M-101

built, and I see no reason why it should not
be in demand by all public works depart-
ments that have a transmitter available.”

Tuneable 152-163 MC

115 VOLT AC-0C
PR-31

Users of FM 2-Way Radio Communications
Tuneable 30-50 mC

equipment throughout the entire nation, find

PR-8
Polic-Alarm and Monitoradio a welcome in- Tuneable 152-163 MC

0 0 . . AIRCRAFT
novationto low-cost mobile communications AR-1
radio . AM Tuneable 108132 MC
5 115 Volt AC-DC

For Complete luformation: See Your Jobber—Or Write Us Today

RADIO APPARATUS CORPORATION
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624

D TR e
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* pynamic
COUPLING
ASSURES

® constant stylus contact
with the record grooves
over the entire auvdio
spectrum (20-20,000 cps)
® full frequency response

character.

® full transient response (T g B0

NO RESONANCES
NO MISTRACKING

NO GRINDING OF
GROOVE WALLS

Pickering Cartridges transmit
all of the sounds in the musi-
cal spectrum, without loss of
definition, just as a fine opti-
cal lens passes all of the col-
ors in the rainbow.

For tliterature address Dept.P

NOW-—Get this expert SELF-TRAINING in

RADIO SERVICING

by ABRAHAM MARCUS

co-author of famous ‘‘Elements of
which has sold over 800,000

Radio*’
copies!

Here i3 every detall you need to know
about radio repair, replucement, and re-
adinstment.  Easy-to-understand, step-
by-step self-training handbook shows
you how 1o locate and remedy defects
quickly.

Covers: TRF Receivers: Superbeterodyne
Receivers; short-Wave Receivers and
Converters: Multiband Rececivers; Port-
uble Reccivers: Automobile Receivers:
Communication Receivers; F-M Receiv-
ers; Power Suppliea operated from AC,
DC. Batteries, Motor Generators, ete.
Tells you the HOW and WHY of: Elec-
tron Tubes (Diode, Triode, Pentode.
Beam Power, Thyratron, Phototube,
Cathode Ray, cte.) Rectifler Circuits
Half-wave. I‘ull-wuve. Bridge, Voit-

age-Doubler, etc.): Detector Cir-
All in one big| cuits (Diode, Triode, Regencrative,
velume — easy| Superregenerative, Infinite-impede-
to read. 16 Big| ance, etc.). Amplifier Circuits (Au-
Chapters 121] dio, Radio, I-¥F, Vvideo, D-C, ete.):
Sections. 400| Oscilfator Circuits (Hartley, Col-
‘“Show How’'| pitts, Crystal, Transitron, Multivi-
Diagrams. 775] brator, Sweep-circuit, ete.). on-
nages of prac- trol Circuits (Volume, AVC, DAVC,
tical radio in-| Tone. Noise-Suppression, Automatic
struction. ;I‘u}ling. )Aut,onmtic Frequency Con-

rol, ete)).

Explains how to use testing instruments such as

meter, vacuum-tube voltmeters, ohmmcters, bridees,
multlmet,ers,. signul  generators, tube checkers, cath-
ode-ray oscilloscopes, ete. Over 100 pages and 69

illustrations in this sectton atone!
Get this authoritative radio repair handbook today! Coupon

below brings you ‘*Radio Servicing’* on FREE trial for 10
days. Mail it NOW.

]

§ PRENTICE-HALL. Inc., Dept. M-RE-352 !

) 70 Fifth Ave., New York 11, N. Y. ]

¢ Send me. for 16 DAYS' FREE TRIAL. ‘‘Radio )

i Serviecing,”” by Abraham Marcus. I will return it

g in ten days and pay nothing—or keep it and send

) $1.85 down (plus postake) and $2 monthly for !

1 2 months. :

1

g Name ... R pre— i
I

]

) Address ..., S SN !
1

1 A

1 CIY arisn ol mpialinrns, . v e State.......... i

t () SAVE! Send $5.95 WITH COUPON—we pay d

| hostage. :
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& COMPANY,
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b Jar //am/a;.i/w/:/w(/tw&bn
/N0 OTHER CARTRIDGE CAN
. PERFORM LIKE A PICKERING

. )
patenied design

e DYNAMIC COUPLING:

\throughout the entire audible range

Well-inforpred engincers and ftechnicians, schooled in
the sciefice of electro-mechanics, know that only wide-
—ydnge frequeney response’ provides full transient re-
sponsc; the clectronies phenomena which enables the
reproduction of orchestral music with all the subtle
| __sounds that.gi¥e each musical instrument its individual

Pickering enginecers and designers have but one objec-

produce products that will please the music

lovers® insatiable appetite for the flawless recreation of
recorded music . . . for the utmost in quality insist upon
Pickering Audio Components,

INCORPORATED
OCEANSIDE, NEW YORK

...when BROOK AMPLIFIER

e owners tell the stor
oy, P00

Ty, so much better.
.ID c.lle
-

DO

by

May we suggest

that you assemble
your home music
system around -
v O

R

<«

ALL TRIODE

AUDIO AMPLIFIER

HIGH QUALITY

Write for detailed information, free
booklet, Berrer L , and name of
dealer in your locality. Dept. EC-2

BROOK ELECTRONICS, INC.

34 DeHART PLACE, ELIZABETH 2, N.J.
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FM GENERATOR
Patent No. 2,574,647
Robert Lorenzen, New York, N. Y,
(Assigned to Electronic Systems Corp.)

Magnetostriction is utilized to modulate fre-
quency in this generator. It seems to be applicable
to phone transmitters, sweep generators, ete. The
figure shows a single triode employed as an FM
oscillator. A bar of nickel or magnetostrictive alloy
is shown near or partly within the tank coil (L).
One end of the bar is firmly fixed in position. The
other end carries an iron slug (P) insulated from
the bar. Two windings magnetize the bar. One
carries an a.f. signal, the other uses d.c.

MIKE THIS END OF BAR IS FIXED

D5

AF
AMPL

NICKEL BAR
N FREQ MOD OUT

RAFC.

I

The bar shown here will vibrate longitudinally
at an a.f, rate in a magnetic field. The d.c. merely
biases the bar magnetically for linear operation.
As P vibrates into and out of L, the oscillator
frequency varies and produces an FM signal.

If desired. capacitance may be controlled in-
stead of inductunce. In this case P is then a high
dielectric muterial and is placed between metal
plates. When the nickel bar expands, P moves
deeper into the capacitor formed by the metal
plates, changing the capacitance.

IMPROVED TRANSISTOR
Patent No. 2,570,978
William G. Pfann, Chatham, N. J.
{Assigned to Bell Telephone Laboratories, Inc.)
This transistor is designed for greater gain,
higher input impedance and better efficiency. It

muy be used as an amplifier or oscillator. The ger-
manium crystal is partly N-type and partly P-

,_
41 L1412
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Fig. 1—Transistor used as amplifier.
type as illustrated. Each point contact functions
as a combination emitter-collector. A metal plat-
ing (shown as a thick line) is uscd as the base of
the transistor. Either separate bases (Fig. 1) or
a common element (Fig. 2) may be used.

In Fig. 1, A is biased to emit holes. These posi-
tive charges pass through the crystal and are col-
lected by B. On the other hand, B is biased to
emit electrons which are collected at A. An a.c.
signal 8 and a d.c. source C control the output
across terminals X. The d.c. aids the passage of
holes from P to N and of electrons in the opposite
direction. The a.c. signal S modulates the flow of
both charges.

Fig. 2 shows a transistor connected as an oscil-
Jator. The point contacts are coupled by an LC
circuit which determines the oscillating frequency.
R may be adjusted to control output amplitude.

In both circuits, the boundary between N and P
(dotted line) is photo-sensitive. Light falling on
this barrier liberates electron-hole pairs and adds

to the output.
L { L

R e N
(4
+ -
TS S
Fig. 2—Transistor oscillator circuit.
—end—
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ARTSNY RECEIVES GIFT

The  Associated Radio-Television
Servicemen of New York (City) re-
ceived a complete set of Oak Ridge test
equipment from that company. The
gift, which was on hand and formally
accepted at their meeting of January
17, will be of great assistance in their
work in the new shop-class-clubroom
at 165 East Broadway.

The new headquarters has been fitted
up with a stage, benches for spectators
and a test bench 40 feet long. A couple
of old chassis have been obtained, and
more test equipment is expected.

The meeting on January 17 was
largely occupied with a discussion of the
pending licensing legislation. The bank-
ruptecy of Conlan Electric, which had
more than 20,000 contracts, was another
of the main topics of discussion. News-
paper reports of statements made by
Conlan’s legal counsel that the company
had lost more than $1,000,000 since
going into television, and that the rea-
son for failure was that the rates
charged under the contracts were not
sufficient to meet the costs of service,
attracted special interest.

LONG BEACH ELECTS

Officers of the Long Beach (Cal))
RTA for 1952 are: Fred S. Abrams,
president; Les Huckins, vice president;
H. L. Brown, secretary; and Clarence
Spencer, treasurer.

Elwyn W. Ley was chosen program
chairman, and Harry Ward continues
as public relations officer, with the
assistance of Col. J. C. Hughes and Rod
Meclntire. Frank Gregson is the new
chairman of the membership commit-
tee, and Joe Martin was again selected
as the association’s technical adviser.

A new post, sergeant-at-arms, was
created, with Merlyn (Speedy) Cochems
at the first incumbent. The past presi-
dent, Hal Meyers, is handling the job of
technical guidance in customer rela-
tions. An official photographer, Bob
Hayden, was designated.

NESA APPROVES US

We received the following much ap-
preciated letter from the Nebraska Elec-
tronic Service Association (NESA) of
Lincoln, Nebraska.

“The members of the Nebraska Elec-
tronics Service Association very heart-
ily endorse the efforts of Rapio-ELEC-
TRONICS and all its staff for what they
are doing for the electronic industry
today and also for the information we
have received from you in the past.”

NESA is now sponsoring a TV serv-
ice school for the service technicians of
the community.

The officers for 1952 are: Eddie
Kohl, president; H. M. Tanquary, vice-
president; Leslie Ryman, secretary;
and Paul Eddy, treasurer.

MOCH PRESIDENT OF TISA

Frank Moch, president of NATESA,
has been elected for the fifth time to the
presidency of Chicago’s Television In-
stallation and Service Association
(TISA). Morton Binder was reelected
vice president, Reuben Saxner, secre-
tary, and Martin Reese, treasurer.
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BUILD "= KITS!

RCP

THEY’RE EASY! . . PROFESSIONAL! . . SAVE MONEY!
COMPLETE KITS » NOTHING ELSE TO BUY!

$MODEL 345K SUPER VACUUM TUBE VOLTMETER

® Features long scale 414” meter in burn out proof meter tircuit—electronic balanced
: bridge type push pull circuit—negligible current drawn due to high input impedance of
e 25 megohms—Isolatlon I’rohe—center of ohm scale 10 ohms—5 ohmuieter ranges reading
@ from 2 ohms to 1 billion chms (1000 megohms). 20 voltage ranges 0-1000 volts including
® AC and DC—Complete D.B. meter.

T

Diseriminator alignment scale with zero center permitting operation in both dlrectlons.
@ UOperates on 105-130 volts. 506-60 cycles—Extra heavy panel, case

: and”chassis. Size 10” x 6” x 5”. Weight 8% Ibs. Shipping weight $ 2 5 95
11 1lbs.
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MODEL 322AK TUBE TESTER KIT

Fully engincered Lo test all recently developed tubes and television types. Has pro-
visions for checking individual sections of multi-purpose tubes as well as minfature
and submintature receiving tubes. Jack for head-phone noise test to check uoisy

swinging or high resistance internal tube connections. Neon 95

lamp for rapid short and leakage tests between elements. $

MODEL 322AK KIT COMPLETE 27
MODEL 447BK MULTI-TESTER KIT

" square D'Arsonval meter., DC Voltmeter: 0-5-30-250-2500 Volts at 1000 Ohm

3
per Volt. AC Voltmeter: 0-10-100-500-1000 Volts, Output Voltmeter; 0-10-100-
500-1000 Volts. DC Milliammeter: 0-1-10-1008 MA. DC Ammeter: 0-1-10

$1395

Amperes. Ohmmeter 0-10.800 Ohms—1 Megohm—10 Meg-
ohms Ext. Decibel Meter: —8 to +55 decibels. Comblete
with_hatteries.

MODEL 4478K KIT COMPLETE ...... .. ... ..

'ORDER THESE KITS TODAY!
AVAILABLE AT YOUR DISTRIBUTOR—INSIST ON RCP INSTRUMENTS » WRITE FOR CATALOG RE-3

RADIO CITY PRODUCTS CO., INC.

152 WEST 25¢h 57 NEW YORK 1, M. Y.

n

J/E3CTT)) CAPACITORS

Ly,

i

i -.j-> ?]o shelf-warmers;
W no comebacks—for
smooth, sweet SERVICE all the

way, use ASTRON capacitors on
your next job—they DO MORE!

Have YOU &

sent for our new Catalog
AC-3 with its wealth of
educotional data? Write for
this helpful material today.

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.
and Older M

esn .

C to the Great Shops of Coyne in Chicago. Get

l?atgteica(i tmini’nginTELEVISlON—RADlOor ELEC-
li‘RIClTY—— vital in Defense Program. Prepare now
for a better job or better service rating.

START NOW —PAY LATER

You can finance most of your tuition, pay for it later
ineasy monthly payments. Special plan for men of
Draft Age. I’art time employment service available.
BOOK Clip coupon for Big Free Illustrated
FREE Book. Indicate below, course that
intereats you. No salesman will call, Act NOW.
Established 1899

W. Cooke, President
T A TECHNICAL TRADE
CCHNE
. . 500 S. Paulina, Chicago
ELECTRICITY ¥ TELEVISION

iy ic
INSTITUTE CHARTERED
NOT FOR PROFIT
RADIO % REFRIGERATION % ELECTRONICS

T )

| 8. W: COOKE, Pres.

COYNE School
| 500 S_ Paulina St., Chicago 12, Hll. Dept.32-81H
| Send FREE BOOK and full detailson:

O TELEVISION-RADIO 00 ELECTRICITY

N FISTRON corpoRATION
:cln-_ _ 255 Grant Ave.  East Newark, N. J.
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Now ! HERE's EVERYTHING

YOU WANT TO KNOW TO

ass kG
Radio Exam

FOR COMMERCIAL OPERATORS

IT'S GREAT TO
HAVYE AN FCC
LICENSE WITH
SO MANY BIG-
PAY JOBS

2218 ANSWERS to
FCC Study Guide
Questions— Covers
the Requirements
Needed to Pass Com-
mercial Radio Operator’s
Examination in ANY Class

Here’s the tested way
to prepare for com-
mercial radio operator’s
exams. Get your FCC
License in ANY class.
Prepare for big jobs and
big money. This brand-
new, revised, and en-
larged book ANSWERS
2218 questions in the
FCC Study Guide. Used
successfully by thou-
sands of beginners to
prepare for basic exams
—helps experienced op-
erators get better rat-
ings, top jobs!

Brand-New 10th Edition
668 Pages
131 Hlustrations

668 pages crammed
with NEW FCC exami-
nation requirements. An-
swers latest techaical
and legal questions. 69
questions and answers

cover the NEW Ele-
NEW and revised list of im-
changes

PARTIAL
CONTENTS
® Basic Lawe
Operating Practice
® Basic and Ad-
vanced Radiotele-
phone ® Radiotéle-
graph ® Aircraft
Radiotelegraphe
Ship Radar Tech-
niques ® Interna-
tional Morse Code
4 —PLUS 185 AN-
l SWERS for new
and revised ques-
tions listed in cur-
I rent FCC Study
Guide ® NEW In-
formation on Tele-
vision Antenna
Systems. Radar,
Loran, Aircraft
1 Radio Telegraph,
Marine Operation-
al Procedure—and
much more!

ment 8 on ship radar.
portant Q signals, standard abbreviations,
in use of International Morse Code.

A gold-mine of reference data on radio communi-
cation, apparatus, circuits, regulations, etc. Includes
46 sptcml problems given in new FCC guide on an-
tenna systems, loran, radar. PLUS easy-to-follow dia-
grams for all questions where diagrams are required.

SEND NO MONEY—EXAMINE FREE

Just mail coupon below to get the new, supple-
mented 10th Edition “Radio Operating Questions and
Answers’” on 10 DAYS’ FREE TRIAL. If not satis-
fied that it will help you pass FCC Radio Exams—
just return it, owe nothing, Otherwise, send only
$6.50. plus a few cents delivery, as full payment.
\{m[ coupon - TODAY

McGraw-| HlII Book Co., Inc., Dept. RE-3-52,
327 West 41st St., New York 18, N. Y.

Send me ""Radio Operating Questions and
Answers'’ for 10 days” FREE EXAMINATION.
If fully satisied I will send you $6.50 plus de-
livery as full payment. Or T will return book
postpaid in ten days and owe nothing.

Name...

|
|
|
|
|
1
| Address... ... ...
|
|
|
1
]

{7} SAVE DELIVERY COST—Check here if enclos-
ing $6.50 WITH coupon. Then WE prepay|]
postage. Money back if vou return book. l

ST. LOUIS EXPOSE

St. Louis has joined the cities making -

investigations into television service.
The Better Business Bureau of that city
submitted three sets—two with a defec-
tive tube and one with a blown fuse—
successively two or three times to dif-
ferent branches of the same service
company. The prices for repair ranged
from $5.30 (fuse 30 cents, labor $5.00)
to $32.60. In all cases where a high
charge was made, various resistors and
tubes were replaced, but the major
charge was for labor in each case. The
labor charge tended to run between $20
and $25. In at least one case a repair
charge of $30.40 was charged for re-
pairing a set which had been returned a
few days before by another branch of
the same company, presumably in
perfect operating condition.

The Bureau concludes that the “un-
necessary replacement of good parts
and high labor charges indicate sharp
practices or gross incompetence.”

Two interesting points stand out in
the investigation. One is that all parts
listed as having been replaced were
replaced in fact. (In many cases, where
concerns have been engaged in gyp
practices, the bills have been padded
with many items not actually supplied.)
The other is that the “trivial gimmick”
angle is not as applicable in television
as in radio repair, since the customer is
trained to pay $5.00 for a service call,
even when the trouble is a blown fuse.

Otherwise the faults in these re-
ceivers might be classified as trivial, in
one case consisting of a loose wire, and
in others single bad tubes.

UNETHICAL ADS BANNED

The Courier Journal and Louisville
Times of Louisville, Ky., have an-
nounced a set of rules which television
dealers must abide by to be permitted
to advertise in those papers.

Advertisements must contain accu-
rate descriptions, carry the featured
price next to illustrations of the fea-
tured receiver, use exact illustrations,
state whether equipment shown with
sets must be paid for separately, state
only the actual retail price, state what
additional charges are to be made for
warranty, tax, service contract, ete.,
refrain from using such terms as “no
money down,” without the necessary
qualifications regarding trade-ins, and
make all guarantees quite clear and
specific.

The advertising manager of the two
papers states that the code is no pious
statement, but that all copy is actually
checked to see that it complies. If it
does not, it is returned to the advertiser
for revision.

CHANGE OF NAME

The Nebraska-lowa Television &
Electronic Service Association has
changed its name to Television & Elec-
tronics Service Association, according
to a recent NATESA DBulletin. Jim
Husted, secretary-general of NATESA,
has been elected to the T&ESA presi-
dency for a second term.

—end—
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SOLVES EVERYDAY
PROBLEMS
HELPS YOU GET
AHEAD IN LIFE

How many times have you lost money because of a
mistake in figuring? Do you know how to figure
quickly and correctly? Can you figure discounts, in-
terest rates, taxes and all the other calculations
you meet up with in your daily life?

Are you having trouble qualifying for Civil Service
Exams or Armed Services Promotions, because you're
not up on mathematics?

ILLUSTRATED

Here is the book that gives you a good background
in mathematics; that takes all the irritation and
drudgery out of it. You don't need to be scared of
mathematics, because here's the subject explained
without frills, wlfhouf useless computations. Here's
the book for men in radio jobs; for business men;
technicians and craftsmen, explalnlng and answer-
ing everyday mathematic’ problems in easy-to-un-
derstand words and illustrations.

A BOON TO EVERY
RADIOMAN

The Radio Technician will find information on the
following: Ohm's Law—Resistance—Reactance—Ca-
pacities—Inductances.

The valvable tables are multiplication and division
table. Squares; Square Roots: Cubes and Cubic
Roots Tables. Areas of Circles Table. Common
Fractions reduced to Decimal Table. Factors and
Prime Numbers Table. Table of Multiples.

Yes, it's the key to a simple understanding of
mafhemONCs It's a real home-study course in mathe-
matics for the man who's alert to its importance in
the world today.

ELEMENTARY MATHEMATICS
® EASY — SIMPLIFIED — PRACTICAL o

------CONTENTS OF BOOK B

CHAPTER .
tion—Multiplieation—Division.

CHAPTER Il. Factoring and Cancellation—
Fractions—Decimals— Percentage—Ratio
—and Proportion.

CHAPTER lIl. The Metric System.

CHAPTER IV. How to Measure Surfaces and
Capacity {(Geometry).

CHAPTER V. Powers and Involution—Roots
and Evolution.

CHAPTER VI. Mathematics for the
and Technical Craftsmon—Thermometer
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Logarithms—Use of the 1
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CHAPTER VIl. Special Mathe-
matics for the Radio Tech-
nicion.

CHAPTER VIll. Commercial
Caolculotions — Interests —
Dlscounts—Short Cut
Arithmetic.

CHAPTER IX. Weights and Measures—Useful
Tables.

STAMPS, CASH OR MONEY ORDER ACCEPTED
Send Today for Your Copy of This l'nd:spens-

able Bool.
Your Poclct.

It Can DBe Carried Readily in
(Size ¢ x 9 in.)

TECHNIFAX,

Enclosed find $1.00 for which send me ELEMENTARY
MATHEMATICS prepaid.

100 East Ohio St.
Chicago 11, Il

Name

Address

City & State
RE-3-52

RADIO-ELECTRONICS
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_Try This One

PRESELECTOR FROM T.R.F. SET

O1d t.r.f. broadcast radios which have
been: dismissed from active service can
be used as preselectors for broadcast
dx. (Also for short wave if the set has
a short-wave switch.) We used a set
which had two 6K7’s in the r.f. stages
and a 6F6 in the audio. The .01-uf ca-
pacitor which went from the plate of
the detector to the grid of the 6F6 was
removed, and a 100-uuf mica capacitor
was soldered from the plate of the 6K7
detector to a tie lug. A shielded wire
was brought from the tie lug and at-
tached to the antenna post of a broad-
cast set. The shield was grounded in the
t.r.f. preselector and near the antenna
of the broadcast set to which it was at-
tached. Both these sets had trans-
former-type power supplies. If two a.c.-
d.c. sets are to be hooked together,
polarity must be observed. No feedback
was noticed with the sets in their cabi-
nets. It feedback is present, it may be
necessary to put wire sereen inside the
cabinet of the presclector.

With the preselector in operation
after midnight when there is little con-
gestion on the band, the results were
astounding. Stations all over the coun-
try never before heard came in with
good signals.—C. Tierney

AUDIO AMPLIFIER HINT

If oscillations do not respond to the
usual remedies in a high-gain ampli-
fier which does not have inverse feed-
back, try reversing the leads to the pri-
mary of the output transformer. If the
amplifier has a push-pull output stage,
reverse the plate connections to the out-
put transformer and keep these leads
isolated as much as possible from grid
and plate leads of preceding stages.
Shielding these may be necessary.—
John Crouch

TV CHANNEL INDICATOR

Some TV sets, such as the Motorola
VT-71M-A, have only a small dot as the
indicator on the channel-selector knob.
This makes it difficult to tell which

channel is tuned in when viewing fron:

a distance in a dimly lit room.

To solve this problem, I use a piece
of cardboard as a pointer. Using the
rear circumference of the knob as a
guide, I trace the outline on the card-
board, then add a small projection for
the pointer. After trimming around the
outline and punching out the center for
the control shaft, I cement the pointer

to the back of the knob so it is directly |

behind the small indicator dot.—B. TV.
Welz

A KINK FOR D.C. RELAYS

In the small broadcast station where |

I am employed, several d.c. relays are
operated 