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YOU gef d// m . with RCA Bafferfes

i

RADIO TRADE DISTRIBUTION

(less competition from non-radio outlets)

2. Radio-Engineered Quality

3. Top Brand Acceptance

¢. Greatest Array of Selling Aids
5. Completely Rounded Line

You get 5-Way Help when you stock and sell RCA Radio
Batteries . . . the line that’s geared to the radio trade.

Radio Trade Distribution means less competition from non-radio
stores in your area. It means your RCA Battery customers come back
to you again and again. More repeat sales. Better profits.

Radio-Engineered Quality means increased customer satisfaction
because of longer battery life... extra listening hours. Satisfied
customers are repeat customers. Bigger sales. Better profits.

Top Brand Acceptance means faster sales because cus-
tomers are pre-sold on the RCA name. People know
and trust every product that bears the famous RCA
monogram. Bigger sales. Better profits.

Greatest Array of Selling Aids means plenty
of sales help right at the point of purchase.
Signs, displays, merchandisers, and servicing
aids...all these help you sell the RCA battery
line. Bigger sales. Better profits.

Completely Rounded Line means you can fill
practically every battery requirement. This
complete line provides a type for almost
every portable and farm radio need. More
sales. Better profits.

Contact your local RCA Battery Distributor
today. You’ll find out how profitable it is to
switch now to RCA . .. the battery line that’s
geared to the radio trade.
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RADIO CORPORATION of AMERICA
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'LL TRAIN YOU FOR YOUR
FCC LICENSE

A Federal Communications Commission
Commercial Operator’s License puts you
in line for a good job in Radio or Tele-

. YOU BUILD
this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, ete.

You
PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc, on ‘“carrier signals” you
produce). You learn how to
get best performance.

7

e

YOU MEASURE current,
voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-

tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-
tion operation.

You g’

BUILD this Waiemeter and
use it to determine frequency
of operation. make other tests
on transmitter currents.

/2= EXTRA PAY IN ARMY,

Knowing Radio, TV, Electronics can help you get extra rank,
extra prestige, more interesting duty at pay up to several times a
private’s base pay. You are also prepared for good Radio-TV jobs
vpon leaving service. Mail Coupon TODAY.

| TRAINED THESE MEN

“N.R.I has been my step-
| ping stone from a few hun-
dred to over $4,000 a year
as a Radio Engineer.”—
ALTON B. MICHAELS,
Trenton, Georgia.

“Am Broadcast Engineerat
WLPM. Your NEW Com-
munications course shows
the kind of equipment we
use."—J. BANGLEY, JR.,
Suffolk, Virginia.

as transmitter operator.
Have more than doubled
salary since starting in Ra-

New Cumberland, Penna.

*4 years ago, ] was a book-

keeper with hand-to-mouth
=8 salury. Am now Radio

Engineer with ABC net-

work.”—N. . WARD,
- Ridgefield Park, N, J.

with parts I send.
to put a station "on the air.”
manded of Broadcast Station Operators, conduct

“I am employed by WKBO

dio full time/"—A. HERR,

Ever think HOW FAST Radio-Television
Communications is changing, developing,
growing? Have you considered what this
amazing progress can mean to you?

Look at these facts. In 1916 only 6,000
Television sets were sold. In 1950, over
5,000,000. By 1954, 25,000,000 Television
sets will be in use, according to estimates.
100 Television Stations are operating in
35 states. Authorities predict there will
be over 1,000 Television Stutions. This
rapid growth means new jobs, more jobs,
good pay for qualified men all over the U. S.
and Canada.  Then add development of
FJM, Two-way Radio, Police, Marine, Avia-
tion and Micro-wave Relay Radio! Think
what all this means! New jobs, more jobs
for beginners! Better jobs, better pay for
experienced men!

Are vou a beginner who wants steady
work in this growing field? My NEW
course can help you get an FCC License
and prepare for the job you want. Are vou
a muan with some training in Radio or
Rudir, or u Licensed Opéerator? My NEW
course modernizes, increases the value of
your lknowledge and experience!

Servicing Training
Also Offered by N. R. I.

If you prefer a good-pay job in Radio-
Television Servicing . . OF your ownm
money-making Radio-Television Sales and
Service Shop, I'll truin you at home. My
famous Servicing Course also includes many
Kits of Radio aris. You use them to get
PPRACTICAL EXPERIENCE with circuits
common to Radio and Television. [ also
show yout how to make $5. 210 a week or
more EXTRA MONEY fixing neighbors'
lRadios while training. Full information in
my 6i-page hook. Mail coupon.

visiun Broadeasting, Police, Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
lay Radio. Mail coupon below for 64-page
book FREE. It willgive vou complete facts
about my NEW Communications course,

YOU BUILD THIS TRANSMITTER

With this Transmitter you practice how
You perform procedures de-

with MANY KITS of
RADIO EQUIPMENT | SEND

MY COURSE INCLUDES

TELEVISION

Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-

Television Communications. Let me send
you FREE book. Reuad outlines of 7¥ les-
son texts written by leaders in Communi-
cations and edited for you by my practi-
cal staff. See the nine big Kits of Parts
I send that “bring to life” theory you
learn. Read about the Transmitter you
build and operate, ahout the Electronic
Multitester you get. All equipment yours
to keep. My NEW course covers Theory
thoroughly and you get Practical Experi~
ence building units like those shown at
the left. It's backed by N. R. [.—the
world’s oldest and largest home study
Radio-Television school.

Mail Coupon For Book FREE

Send today! See what my NEW course
is like. Find out how I get vou ready for a
brighter future, better earnings, more
security in Radio-Television. Send coupon
now in envelope or paste on a postal.
NO OBLIGATION. NO SALESMAN
WILL CALL! My book, sent to you

FREE, tells the full story. J. E. SMITH,
National Radio In-

President, Dept. IKF,
stitute, Wash-
ington 9, D. C.

MHAIL NOW-BOOK FREE

wWWW . americanradiohistorv.com
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: MR. J. E. SMITH, President, Dept. IKF,

4 National Radio Institute, Washington 9, D. C.

y Mail me your 64-page Book about Radio and Television
' Comnu}mcations opportunities and training. (No sales-
' man will call. Please write plainly.)

) Name Age

: Address — =

) City Zone....._. State........._...
] Approved Under G. 1. Bil
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Use Sprague TELECAPS®
on TV replacement jobs.
Avoid costly callbacks!

f course there's a reason

why more Sprague Tel-
ecap molded tubular capaci-
tors are used in leading tele-
vision sets and by leading
service shops than any other
brand!Telecapsare especially
designed for TV. They stand
the gaff!

Write for Bulletin M-474

SPRAGUE

PRODUCTS COmPANY

CETRIBITONT DHWISION OF THE SPRAGULD ILECTRIC OOBFANY

B1 MARSHALL 5T7., NORTH ADAMS, MASS,
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Learn

h RADIO

TEI:EVISION,J:[ECTRONICS

SHOP METHOD HOME TRAINING

Let NATIONAL SCHOOLS, of Los Angeles, a practical
Technical Resident Trade School for almost 50 years,
train you for today’s unlimited opportunities.

You receive all parts,
including tubes, for
building this fine,
modern Superhetero-
dyne Receiver. This
ond other valuable
standard equip-
ment becomes

your property.

GOOD JGBS AWAIT THE TRAINED
RADIO TECHNICIAN

You are needed in the great modern Radio. Television and
Electronics industry! Trained technicians are in constant
and growing demand at excellent pay—in Broadcasting.
Communications. Television, Radar. Research Laboratories,
Home Radio Service., etc. National Schools Master Shop
Method Home Study Course, with newly added lessons and
equipment, can train you in your spare time. right in your
own home, for these exciting opportunities. Our method
has been proved by the remarkable success of National
Schools-trained men all over the world.

You Learr by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes not only basic
theory, but practical training as well—you learn by doing
We send you complete standard equipment of professional
quality for building various experimental and test units.
You advance step by step until you are able to build the
modern superheterodyne receiver shown above, which is

- yours to keep and enjoy. You per-
form more than 100 experiments—-
build many types of circuits, signal
generator. low power radio trans-
mitter, audio oscillator. and other
units. The Free Books shown above
a tell you more about it—send for
L them today !

NEW PROFESSIONAL MULTITESTER
INCLUDED

This versatile testing instrument is
portable and complete with test
leads. Simple to operate, accurate
and dependable. You will be able to
quickly locate trouble and adjust the
most delicate circuits. You can use
the Multitester at home or on service
calls. It 1s designed to measure AC
and DC volts, current resistance and
decibels. You will be proud to own
and use this valuable professional
instrument.

-
L\

Ay '
NOW!

GET THE DETAILS — SEND THE COUPON =)

OCTOBER, t951

WE BRING
NATIONAL
SCHOOLS TO YOU!

Lessons and \ -
Instruction Material Are Up-to-date, Practical, Interesting

National Schools Master Shop Method Home Training gives
you basic and advanced instruction in all phases of Radio,
Television and Electronics. Each lesson is made easy to
understand by numerous illustrations and diagrams. All
instruction material has been developed and tested in our
own shops and laboratories, under the supervision of our
own engineers and instructors. A free sample lesson is
yours upon request—use the coupon below.

TELEVISION TRAINING A complete series of up-to-

the-minute Television lessons is an integral part of your
course., covering
all phases of Tele-
vision repairing,
servicing and con-

Here are just a few of the interest-
ing facts you learn with the

FREE SAMPLE LESSON struction.
1. How radio receivers operate.
2. How tl(lie antenna circuit is con-
structed. .
3. Converting signal currents into goih [Resident
sound. and Home
4. How the R-F transformer handles Study
the signal. Courses
5. How the tuning circuit functions. Offered
6. The Radio *'bands.”

/A

NATIONAL SCHOOLS T

A
LOS ANGELES 37, CALIFORNIA  EST. 1905 mﬂﬂ:ﬂff ol

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

National Schools, Dept.10-RE
4000 South Figueroa Street
Los Angeles 37, California

Mail me FREE the book “Your Future in Radio-Tele-

vision’ and the sample lesson of your course. I under-
stand no salesman will call on me.

{Mail in envelope or
paste on penny postcard.)

NAME AGE
ADDRESS. ___
CITY. _ZONE__STATE

S TS B TS -—--- -
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Dealer who can point with pride <
to his Raytheon Bonded Electronic _ \ B .

Technician Certificate...

customer confidence with his Bonded, cash- &’

AAYTHEON

protected method of doing

v)business ... who can instantly

Raytheon Creed Display, the
Bonded Decal and the Raytheo
Bonded Identification Card

If your busine is bogged down, better ask
WY

your Raytheon Tube Distributor if you can

' qualify for this Raytheon
_Bond that costs you nothing, but

adds plenty to your cash receipts.

RADIO-ELECTRONICS for
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your futers in
L o mew world of T

HIS BOOKLET can mean the difference between small,
w-i-d-e-l-y s-p-a-c-e-dd salary increases—and rapid ad-
vancement. Belween routine work—and challenging op-
portunity. Between constantly defending your job against
hetter-trained men

and dynamie confidence. Between short-
circuited hopes—and high-powered ambition.

An exciling new world has opened up with such super-
speed that even the most optimistic electronic experts {all
short in their predictions of expansion.

Think of the 1,500 TV stations within the next 5 years
and the 2,500 stations within 10 years, as predicted by the
Chairman of the FCC. Think of the 13.000.000 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. (957 of the nation’s homes have one
or more sets.) Think of the tremendous defense orders
now heing placed for electronic equipment and installations.

Think of the thousands of radio-equipped fire and police
departments throughout the U.S. Of the many radio-
equipped 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-traffic control. airport stalions,

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

Countless positions must be filled—in development, re-

search, design. production. tesling and inspection. manu-
facture, broadeasting. telecasting and servicing. Who will
cet those positions? You—if you prepare today—if you
are alert and have the ambition to advance vour knowledge.
You—if you take 2 minutes to send for a free copy of
“Your Future in the New World of Electronics.”

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

However, 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

OCTOBER, 1951

How far ahead can you be

next year . . .

IN TV AND ELECTRONICS?

4 Send for this free CREI booklet today...

and find out!

—via study. Since its founding in 1927, CREI has provided
thousands of professional radiomen with technical educa-
tions. During World War 1[I, 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.

CREI courses are prepared by recognized experts, in a
practical. easily-understood manner. You get the benefit
of time-tested materials. under the personal supervision of
a CREI Stafl Instructor. This complete training is the
reason why CREI graduates find their diplomas keys-to-
success in Radio, TV and Electronics. CREL alumni hold
top positions in America’s leading firms.

At your service is the CREI Placement Bureau. which finds
positions for students and graduates. Although CREI does
not guarantee j()bs. requests for persmmel currently exceed
supply by far.

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

: MAIL COUPON FOR FREE BOOKLET

' 1
' CAPITOL RADIO ENGINEERING INSTITUTE 1
]
1 Dept. 1410C, 16th & Park Rd., N.W, Washington 10, D. C. t
: Send booklet “Your Future in the New World of Electronics’ and course outline, @
1y CHECK N TV, FM & Advanced AM Servicing [ Aeronautical Radio Engineering :
¢t FIELD OF { Practical Television Engineering H
1 GREATEST ( Broadcast Radio Engineering (AM, FM, TV) ¢
¢ INTEREST Practical Radio Engineering ¥
. 1
: IN K L0360 80668 866 088000000000600060000500 :
: Street. . . :
[}
y City....... e .Zone. State........... :
: If residence school in Wash.,, D. C. preferred, check here [] 1
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Your voice

Cutaway view of deep-sea amplifier.
Tubes and other elements are housed
in plastic cases then enclosed in inter-
leaved steel rings within a copper tube.
Layers of glass tape, armor wire and
impregnated fiber complete the sheath.
Cable ship, shown right, payed out
cable over large sheave at bow.

in Davy Jones' locker

To strengthen voices in the newest
submarine cables between Key West
and Havana amplifiers had to be built
right into the cables themselves. With
the cables, these amplifiers had to be
laid in heaving seas; and they must
work for years under the immense
pressure of 5000 feet of water.

For this job, Bell Laboratories engi-
neers developed a new kind of ampli-
fier — cable-shaped and flexible, with
a new kind of water-tight seal.

To serve far beyond reach of repair,
they developed electron tubes and other
parts, then assembled them in dust-
free rooms.

The two cables — each has hut two
conductors — simultaneously carry 24

conversations as well as current to run
the electron tubes.

With these deep-sea amplifiers, sub-
marine cables carry more messages. . .
another example of how research in
Bell Telephone Laboratories helps im-
prove telephone service each year while

costs stay low.

BELL TELEPHONE LABORATORIES

® Exploring and inventing, devising and perfecting, for

continved improvements and economies in telephone service.

www.americanradiohistorv.com
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NOW. . . GET EVERYTHING YOU
_NEED TO LEARN AND MASTER

RIELEVISTON

~RADIO-ELECTRONICS

,gccn 7 ”0M£n'

1, | Use REAL commercial-type equip-
J ment to get practical experience

Your future deserves and needs every advan-

tage you can give itl That's why you owe it

ek to yourself to find out about one of the most
- COMPLETE, practical and effective ways now
E available to prepare AT HOME for America’s

w4l  billion dollar opportunity field of TELE-
! VISION-RAD!O-ELECTRONICS. See how you

Y . -
63& may get and keep the same type of basic

training equipment used in one of the na-

Ltifon
Taa v

o tion’s finest training laboratories . . . how
cBOVE: Bluilbdlrggﬁ you may get real STARTING HELP toward a
eep a rea 1TV good job or your own business in Television-
co.mmerouc'l | fre- Radio-Electronics. Mail the coupon today for
ceiver. Optional after complete facts — including 89 ways to earn

compieting regular . = =R
Rt el T 1 lin money in this thrilling, newer field.

R F s I tional cost.

-F oigna D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform gver 300 fascinating experiments for
practical experience. Build an

keep real commercial-type test Get BOTH of these
equipment shown at left. information packed

MODERN LABORATORIES publications FREE!
1f you prefer, get all your prepara-
tion in our new Chicago Training
Laboratories —one of the finest of
its kind. Ample instructors, modern
equipment. Write for details!

MILITARY SERVICE!
If you're subject to military

service, the information we
have for you should prove

»4pmDONMO

doubly interesting. Mail cou- ] \
Pon_f::lc&-_ e —— % y ] I
N TODAY:
4cT Now! MAIL coyPO |
DeFOREST'S TRAINING, INC., Dept. RE-10-H |
- 2533 N. Ashland Ave., Chicago 14, Il
¥ . Without obligation, | would like your late News-Bulletin I
{ showing 89 ways to earn money in Television-Radio-Electrenics
; ; MOV’ES ... and how | may prepare to get started in this thrilling field. I
A , : N
= ; Street.
= a7 NGO TR ] Ap" S

De FOREST’S TRAINING, INC.
CHICAGO 14, ILLINOIS
A De VRY INSTITUTION

OCTOBER, 1951
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-that keeps pace with the
growth of the electronic
industry

Q

-that meets fully the per-
formance requirements of
all radio and tv set manu-
facturers

Q

-that safeguards dealer
service work

- TUNG-SOL

RADID, TV TUBES, DIAL LAMPS

TUKG-2DL ELECTRIC IMC., Nawark 4, N. J.

- Sales Oftices : Atlania - Chizago -
Detroat-= Los Angales = Nowark

i
Rt

Dallas -

Denver

3

2

A

‘ The Radio Month-—

' HARBOR RADAR tests recently con-

ducted at Boston by Raytheon Mfg. Co.
used specially designed equipment in-

| eluding the world’s largest commercial

type antenna which is 41 feet wide and
weighs about 5 tons.

The transmitter (which was located
on Deer Island in Boston Harbor) used
a selectable pulse length of 0.2 micro-
second and 0.6 microsecond. Short pulse
lengths give finer detail where two
closely spaced objects must be separ-
ated; longer pulses when distant objects

Five-ton radar antenna is 41 feet wide.

must be seen. Ten-centimeter waves are
used since sleet, fog, or sea return ef-
fects are least at this frequency. This
large antenna produces a beam width
of 42 minutes and has a power gain of
approximately 10,000.

The signal was transmitted, received
and retransmitted from Deer Island,
providing a clear view of the harbor to
Boston's Commonwealth pier. Micro-
wave relay was used.

To meet special harbor demands a
technique was developed to move land
masses off the screen and put the radar
station on the screen edge. This variable
offset type indicator gives the effect of
using a 32-inch tube where 16-inch
tubes only are used. One standard indi-
cator and three offset indicators were
used. The offset indicators employed ex-

| panded the range out to sea, while the

standard indicator checked all direc-
tions simultaneously.

A reflection plotter is used to project

a pencil mark from the plotting surface

l

directly on to the P.P.I. tube, using a
semi-mirror. Continuous plotting is ob-
tained this way, and the plots made on
the board can be quickly erased or
changed.

The first harbor radar system manu-
factured hy Raytheon will be installed
in the port of Le Havre, France, and
one other engineering model is under-
going tests at the port of New York.

FIRING ELECTRONS with energies
of 800,000 volts from a modified million-
volt X-ray machine, scientists at G-E
laboratories are making solid plastics

www.americanradiohistorv.com

from liquid materials. This quickening
of the process of polymerization (a
process where short molecular chains in
liquid form are combined to form longer
chains and more rigid structures) may
bring great changes in industry.

The joining together of the individual
molecular units results from a re-
arrangement of the electrons in the
atoms. Ordinarily this is done by chemi-
cal means. With this process high-speed
electrons knock some electrons out of
the atom or else stick to it. With a small
proportion of the atoms thus altered,
the reaction starts and proceeds to
completion. In previous work castor oil
was converted to a solid.

GOVERNMENT FREEZE on TV sta-
tion construction in effect since Septem-
ber, 1948, because of shortage of chan-
nels, may be lifted in the near future.
Nearby stations now operating on v.h.f.
from 50 to 216 mc must now use widely
separated frequencies or they interfere
with each other. At present, 107 sta-
tions are in operation with tentative
allocations pending on v.h.f. for 450
more.

The FCC proposals for the u.h.f.
band would permit telecasts by thou-
sands more. The chairman of the Com-
mission, Mr. Coy, predicted recently
that in five years there will be at least
1,500 TV stations in the country and
2,500 in ten years.

U.h.f. will use channels between 470
and 890 mec. A considerable number of
these stations will be in cities of less
than 100,000. They will be low-power,
with a primary range of about one-
fourth of the ordinary v.h.f. TV range
which is now about 40 to 60 miles.

CRYSTAL CLUTCH with high speed
of response was recently developed at
the National Bureau of Standards as
part of a program for development of
fast-acting clutches suitable for use in
high-speed computers.

Application of a d.c. voltage to the
electrodes of three “Bimorph” crystals
causes the crystals to bend; this bend-
ing process pushes the clutch output
disc against the rotating input disc.
The resonant frequency of the crystal
sets the limit for the speed of response.

KEEN COMPETITION exists among
several groups which are trying to con-
trol televising of events of special inter-
est and importance. In an effort to out-
bid theater interests for TV rights to
big sports contests (such as the
Charles-Walcott fight) the Du Mont
network will organize a “sports and
special events” department.

It will be this department’s job to
secure telecasting rights to special
events through the combined “buying
power” of a TV industry group (eight
manufacturers paid $100,000 for the
above fight rights).

Theater TV group opposition is stiff,
including RKO, Loew’s Inc.,, United
Paramount, and Fabian. They have an
advantage over Skiatron and Phonevis-
ion (which want subscription TV for the
home viewer), since they operate over
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P Wine WY P b
# ELECTRONICS

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

Telegram, August 9, 1950, from Chief Engineer, Broodcast Station, Pennsylvania,
"Have job opening for one transmitter operator to start immediately, contact
me at once."

Letter, August 12, 1950, from Dir. Radio Div. State Highway Patrol, ""We have two
vacancies in our Redio Communication Division. Storting poy $200; $250 after six
months' satisfactory service. Will ycu recommend graduates of your school."

There are just a few examples of the job offers that come to our office periodi-
cally. Some licensed rodiomen filled each of these iobs . . . it might have been
you!

HERE’S PROOF FCC LICENSIES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY With Our
Coaching AT HOME in Spare Time,

Name and Address License Lessons

Lee Worthy, 2nd Phone 16
2210%, Wilshire St.. Bakersfield. Calif.

Clifford E. Vogt. tst Phone 20
Box 1016, Dania. Fla.

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

S$/Sgt. Ben H. Davis. tst Phone 28
317 North Roosevelt, Lebanon, IIL

Albert Schoell, 2nd Phone 23

110 West [Ith St., Escondido, Calif.,
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-34, 4900 Euclid Bldg., Cleveland 3, Ohio
OCTOBER, 1951

TELLS HOW —

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:
GETS JOB WITH CAA

‘T have had a half dozen or so ofters since I mailed some fifty of the two hundred em

ployment applications your school forwarded me. I accented a position with the (ivi
\eronautics .Administration as a8 Maintenance Technician. Thank you very much for
the fine cooperation and help your organization has given me in finding a job in the
radio field.””

Dale E. Young. 122 Robbins St.. Owasso, Mich,

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS

‘Your ‘Chief kngineer's Bulletin’ is a grand way of obtaining employment for your
graduates who have obtained their 1st class license. Nince my name has been on the
list 1 have received calls or letters from five stations in the southern states. and am now
emnloved as Transmitter Kngineer at WMMT,

Elmer Powell. Box 274, Sparta, Tenn.

GETS CIVIL SERVICE JOB

OURS ISTHEONLY

HOME STUDY ‘T have ohtained a position at Wright-Patterson Air Force
COURSE_ WHICH Base, Dayton. Ohio. as Junior Electronic Equipment Repauir-
SUPPLIES FCC man. The Employment Application you prepared for me had
TYPE EXAMINA a lot to do with me landing this desirahle position.”
TIONS WITH ALL Charles E. Loomis. 4516 Genesee Ave., Dayton, Ohfo.
LESSONS AND

FINAL TESTS.

Your FCC Ticket is always recognized in all
radio fields as proof of your technicol ability.

Get All 3 FREE

MAIL COUPON NOW

(ILLRRERLLLLLELLLELELLELLLL LY

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

[ ]

Desk RE-34-—4900 Euclid Bidg., Cleveland 3, Ohio :

(Address to Desk No. to avoid delay.) :

T want to know how 1 can et my FCC ticket in a minimum of time. g

Send me vour FREK booklet, ““llow to Pass FCC License Examima- g

tions”” (does not cover exams for Amateur license), as well as a g

sample FCC-type exam and the amazing new booklet, “‘Money-Making g

N #'CC License Information.”” "
B NaMes airaim o o adiliels SETERT - an oo fanis SEPETTHLs o[s1as SIS fofels] s FESEIEE :
» .
: Address..,....... > oMo 0.0 050D 0 0O0CD 00000 P00 000aWOD60aC B
B (CItYR o . « o Bkeliaber B A S Tk o3 Zone........ State........0uen.n :
: Paste on penny postcard or send air maii. ]
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The Radio Month

Ffrom .
Finest Studio
Equipment and
Servicemen’s Needs

To Toughest
Military

Requirements.. . .

Permoflux Royal Blue Line

Here's good news for every sound and serv-
iceman! The famous Permoflux Royal Blue Line
(with Alnico V magnets) is available for immediate
delivery. This should be good news for your Hi-Fi cus-
tomers too. So let them know about it! Remember the
Permoflux Royal Blue Line gives Big Speaker Performance —clean, bril.
liant, musical reproduction. Laboratory tests have proved over and over again
that the Royal Blue Line Speakers produce a smooth, faultless flow of tone
over an unusually large band of frequencies, up to 12,000 cycles in width.
Averaged response curves show that these Speakers not only have excellent
highs but also produce low frequency response, 50 cycles and lower depending
on baffle, characteristic of much higher priced speakers.

For a quick sales clincher sell your replacement customers the Permoflux
“Champion” Line. These top quality Speakers are available in all the popular
sizes and are ideal as Radio, Television and Auto replacement Speakers. Popu-
lar sizes furnished with universal mounting brackets.

Replacements for Government Applications

Due to stepped up military requirements for Communications
equipment, much of this equipment is today being de-moth-
balled and reconditioned by service organizations for govern:
ment use. Permoflux, one of the largest speaker sources for
this type of equipment makes available thru jobbers many
replacement types of speakers for the above.

For further information on Permoflux Speakers send for
these two attractively illustrated catalogs “"Permoflux Royal
Line No. J202 and Permoflux ‘Sound’ in Design No. J203."

&

= FERMOFLUX:

“SOUND IN DESIGN™

PERMOFLUX CORPORATION

-4912-J W. GRAND AVE., CHICAGO 39, U. S. A. * 263 S. VERDUGO RD., GLENDALE 5, CALIF.

Canadion Licensee . . . Campbell Mfg. Company, Toronto, Canada

www americanradiohistorv com

closed circuits. The FCC is withholding
approval of subscription plans because
“free” broadeasting has beei. traditional
in the U. S.

ELECTRON ASTRONOMY is pro-
posed by two French scientists to trans-
form the 24-inch telescope of the Paris
observatory to the equivalent of a 240-
incher. Telescopes ordinarily catch light
rays from distant stars and focus them
on photographic plates. Instead of de-
pending on the original starlight, the
plan is to amplify the light’s energy be-
fore it reaches the plate.

The image is first focused on a glass
plate covered with an antimony and
cesium compound which gives off elec-
trons when struck by light. Electrons
knocked loose by photon energy are
accelerated and focused by a magnetic
lens to form a new image, 100 times
brighter, on a photographic plate.

Electronics in image intensification
is not new; microscope images have
been intensified by several similar
methods in the past few years, and the
method has been applied to star study.
In June, 1949, RADIO-ELECTRONICS car-
ried an article, “Television Helps As-
tronomy,” deseribing such a light am-
plifier.

Principal disadvantage of image in-
tensification is blurring or loss of reso-
lution effected. New developments to
offset this may be expected as research
continues.

UNFILLED DEMAND for FM receiv-
ers was recently pointed up by Mr.
Coy, chairman of the FCC, in an open
letter to Mr. Horne of radio station
WFMA. The principal barrier to faster
recognition of FM’s advantages is the
lack of interest, he wrote:

“The approximately 700 stations now
operating in the FM band is real testi-
mony to the strength of the service,
particularly when one considers that
many manufacturers do not make sets
and none of them has carried on con-
tinuously aggressive sales campaigns.
In almost every area in the country
there is an unfilled demand for FM re-
ceivers.”

His statement also spiked rumors that
the FCC intends to transfer part of the
FM spectrum to other services: “As I
have told you repeatedly, the FCC is
not considering the deletion of the FM
band or any part of it.”

BEDROCK BOUNCE of Sonar signals
told Chicago engineers how deep to put
a tunnel for a new water distribution
system. It replaced the lengthy and
costly method of taking numerous rock
borings along the proposed route.
Sonar was able to reveal the depth
to the top of the mud and gravel layers
just beneath the water and the depth of
bedrock below the mud and gravel.
The distribution system tunnel has to
go fifty feet below the top of bedrock
to avoid seepage of water and mud. The

-survey found two hidden tunnels which

will make it necessary to place the tun-
nel deeper than expected.
—end—

RADIO-ELECTRONICS for,


www.americanradiohistory.com

i3

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

your 1952 m =1,
LLIED 212-poge Sl

| ied taa, -
valve-packed catalog P

the world’s
largest stocks

1

‘d@’

e Radio Parts Unlimited
e Test Instruments

Send for it today!

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. o Television & Home Radios
See the latest and most complete presentation of elec- 5 ]
tronic apparatus: new TV, AM and FM receivers; High- o P.A. and Hi-Fi Equipment
Fidelity Custom Sound components; latest P.A. Sys- o — e Amateur Station Gear
tems and accessories; recorders; fullest selections of s
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. quick, expert service
ALLIED gives you every buying advantage: speedy Nl
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 Builders’ Supplies
e Equipment for Industry

RTERS
ALLIED 1S YOUR TV and HI-F1 HEADQUA
Count on ALLED for

the latest in TV! Hi-
\ it's made—We

o i 2 IR SEND TODAY FOR RADIO’S
by e specilz, oo 0 [ LEADING BUYING GUIDE
Fidelity soun

thing in amplifiers, speakers, ;er\ers. L BT EE e e L e L L e L L L EE L bbbl
phono gecd ¢ and cccle‘:_saof'es ALLIED RADIO CORP., Dept. 2-X-1
or Hi- Fn—thmk of ALl 833 W. Jackson Blvd., Chicago 7, lllinois

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

ALLIED RADIO |

the World’s Largest Radio Supply House Address

EVERYTHING IN ELECTRONICS

-~

OCTOBER, 1951
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Radio Business

MERIT

Best for Better TV Service

o=,

MDF-30—new 70"
“fullfocus' distributed
winding **cosine’'"
yoke — complete with

N network. For direct
\driv. tubes up lo 24", J

MeritTV full-line* Components
For Conversion orReplacement

Merit...HQ for TV Service Aids

Keep ahead of TV conversion and com-
ponent replacement service problems—
write MERIT, HQ for TV Service Aids.

FREE
!
B sept, 1951
'“n-:’ Guine Issve 404

These 3 Merit extras help you:

1. Exclusive: Tapemarked © with all specifi-
cations and complete hook-up data.

2. Full technical data packed with every item.

3. Listed in Howard Sam's Photofacts.

HVO-8—air core
"flyback” for direct
drive systems.

®Merit is meeting the TV replacement com-
ponent and conversion demand with a line as
complete as our advance information warrantst
MERIT TRANSFORMER CORPORATION
4425 N, Clark St., Chicago 40, lllineis

Merchandising & Promotion

Sprague Products Co., North Adams,
Mass., has designed a new transparent
plastic *“Slide-Pak” package for its
Cera-mite dise capacitors and Bulplate

printed circuits and multiple capaci-
tors. The slide-on cover permits easy
removal of capacitors without destroy-
ing the package.

Merit Transformer Corp., Chicago, is
sponsoring a new advertising-merchan-
dising campaign, according to Bill Bar-
ron, Merit sales manager. Future ad-
vertising will coneentrate on supplying
complete information to the service
technician. As a result of this aim, a
special program called “TV Service
Aids” has been developed, through
which service technicians’ questions on
repair problems will be answered by
Merit service engineers.

Littelfuse, Inc., Chicago, has published
“The TV Fuse Guide” to aid in faster
and easier fuse replacement. It Iists

the brand name, model numbers, and
corresponding fuse requirements for
all makes and models. The Guide is
available, free, through TV jobbers or
directly from the company.

Ram Electronics Sales Co., Irvington-
on-Hudson, N. Y., has begun a series of
educational forums at which service
technicians can obtain color TV prod-
uct and conversion data.

Hickok Electrical Instrument Ceo.,
Cleveland, Ohio, issued a 4-page folder
describing its new TV Videometer de-
signed for fast and accurate testing in
TV servicing.

WWW.americanradiohistorv.com

Radio Merchandise Sales, Inc., New
York City, reinstituted a series of
forums on the use of high-gain tele-
vision antennas and open transmission
line in fringe areas.

Ward Products Corp., Cleveland, has
released a 4-page circular promoting
its antennas as replacements for the
improvement of TV pictures.

The RCA Tube Department, Harrison,
N. J. has made available to parts deal-
ers and service technicians a revised and
enlarged edition of its “Television Com-
ponents” book. It was previously limited
to distributors, but now may be pur-
chased from RCA distributors for
twenty-five cents.

Burgess Battery Co. introduced a new
counter display, the “Burgess Counter
Merchant,” to promote reminder sales
of Burgess flashlight batteries. It is a
permanent all-metal unit which puts a
complete battery sales and service de-
partment right on the counter. Avail-
able through distributors.

Sylvania’s Radio Tube Division is go-
ing to continue its million-dollar pro-
motion for radio and TV service deal-
ers; this program includes national ad-
vertising in weekly magazines, con-
tinuation of its TV show on 34 CBS

: 5 :
stations, point-of-sszie promotional ma-
terial, and direct mail material for
service dealers and service technicians.

Concord Radio Corp., Chicago, has
issued a free 48-page booklet, “Concers
Hall Reslism with High Fidelity.”

Howard W. Sams & Co., Inc., Indian-
apolis, has published Volume Il of the
Telesision Tube Location Guide. The
list price is $2.00.

New Plants and Expansions
International Resistance Co., Philadel-
phia, has purchased the Hardy Instru-
ment Co., of Forest Hills and Long Is-
land City, N. Y., manufacturer of “Mi-
crostak” rectifiers. Future operations
of the Hardy Co. will be carried on
under the IRC name and transferred
to the IRC Specialty Division in Phila-
delphia. Norman Hardy, founder of
the Hardy Instrument Co., joined IRC
as sales engineer.

RADIO-ELECTRONICS for
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“HOW WE SAVED THE SALE”

Hytron Radio & Electronics Co.

76 Lafayette Street
Salem, Mass:

Gentlemen: .
We thought u Ke j ) i ¢ =
think the(new Hytron "Easy payment 3 ! T .
shop for estimation th - o
sman from

a set in ©
was first introou
Ra-Tel. Inc. This
be and

Gt Okt S
set would require 2 new 10AP4A
rts and service. The

bout 3100.00, and

h for such

e thought we migh
n and

stomeT might not
a repair. Thern, we 1earned ©
immediately introduced it to our
thought it was a wonderful plan

his set repaired without having
much cash at one time . Needless to say. he accepted

the job, and went away 2 happy satisfied customerl .

have the cas
£ the Hytron pla
customer. He

right then W
cause our ¢u

o part W

We have used Hytron products for years. and have
always thoug
The new rect
feel that this
Hytron first,

the serviceman 2

mend 1t nighly to all.

We

new "Time

and will no
s well as the cu

Very truly yours,

B.W.mﬁys

e R RS
‘;_". ‘& ¥ [ & = . i 2 e

Dropped a s
) crew into i c
U Hytron_CBSa; 1:{13ccessnble chassis? No need to f
A ck- i i
R secenmpronl ick-Up Stick. A slight pressure of ‘lthS- v
. its special wax ti
x tp

Trying to
start a machin
. € sC 3 .
of your Pick-Up Stick Pushrew in a tight spot? Press head of R
. screw into position and start tsc./r\ew into wax tip
nut. As easy as
that!

Use this Co
ntest winner o .
Only 5¢ at your Hytron ‘;bctf and it pays for itself. Triples in b
jobber. Get your Hytron-CBS Fick-U rsass as pencil too.
-Up Stick today!

HYTRON-(BS
Pick-Up Stick 5¢ net

NINTH MEMBER OF

AHYTRONTOOL
HYTRON SERVICE TOOL FAMILY]

OCTOBER, 1951

MAI
N OFFICE: SALEM, MASSACHUSETTS
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“americanradiohistorv.com


www.americanradiohistory.com

Radio Business

theresonlyONE

APPROVED POWER SUPPLY

!

Patent
Fending

New Low Cost “BJ” JUNIOR
Save Time, Money
Servicing DC Equipment

Demonstrate and test car and marine ra-

dios . . . relays, phone circuits, instruments,
other low voltage devices. End costly storage
battery failures with Electro's dependable
filtered Power Supply. Exclusive conduction
cooling doubles rectifier power rating, as-
sures lowest cost per ampere output over
other types and dissipates over 3 times the
heat. Quality components withstand high
overloads. é Volts, | to 12,5 amps. continuous
power output.

Model "B" 6 Voit DC Powei Suppiy
1 to 20 Amps. for Heavy Duty
Applications

Convert Battery Radios
to AC ALL-ELECTRIC

New Model "'S"
BATTERY ELIMINATOR
with Selenium Rectifier

Converts any 1.4 volt, 4 to & tube battery
radio to an efficient AC radio, plugs into a
115 volt 50/60 cycle outlet. Gives years of
at

dependable hum-free reception lowest

cost. Guaranteed for three years.

O..............‘.............................llll‘ll...............................l

SEND. COUPON

-
s+ Electro Products Labs. o
& 4501-R Ravenswood Ave., Chicago 40, III. 4
s Send literature, name of nearest source. E
H H
- -
L ] .
® [
- L4
L 3 L3
- L]
IN CANADA: ATLAS RADIO CORP. LTD., TORONTO

|

|

Sarkes Tarzian, Inc., announced that
its plant in Hawthorne, N. J., is now |
devoted to development and research
work on all types of tubes. The pro-
duction of picture tubes, formerly car-
ried on at Hawthorne, will be concen- |
trated in the company’s Batavia, IIL,
plant which has been recently ex-
panded to double production.

National Union Radio Corp., Orange,
N. J., has purchased a 45-acre tract in
Philadelphia on which it plans to erect
a $1,500,000 tube manufacturing plant
which is scheduled to be in operation
by next spring.

Acro Produets Co., manufacturer of
transformers, moved its administrative
and production divisions to 369 Shurs
Lane, Roxborough, Phila.

Belmont Radio Corp., Chicago, manu-
facturer of Raytheon television sets,
acquired a new 40,000-square-foot plant
(its fourth), in Chicago’s Northwest
side. It will be devoted exclusively to
research, engineering, and pilot pro-
duction.

Sylvania Electric Produets, Ine. organ-
ized a subsidiary, Sylvania Electric of
Puerto Rico, Inc., to fabricate mica for
radio tubes. The new company will be
located in a 10,000-square-foot plant
in Rio Piedras, a suburb of San Juan,
Puerto Rico. Raymond R. Chapman, as-
sociated with the company’s Parts Di-
vision for the past 17 years, will man-
age the new plant.

General Electric formed an Application
Engineering Section within its Govern-
ment Sales Department in Syracuse,
N. Y. The new department, under the
direction of J. W. Nelson, Jr., former
sales manager for Air Force equip-
ment, will assist the armed services in
the use of present electronic equipment
and the possible applications of and
location for new electronic devices.

Business Briefs

. . . Allen B. Du Mont Laboratories,
Inc., Cathode-Ray Tube Division, and
Thomas Electronics, Inc., now give a
replacement warranty for their TV
picture tubes for six months from the
date of installation in the user’s set.

.. . La Pointe-Plascomold Corp., Wind-
sor Locks, Conn., manufacturer of Vee-
D-X TV antennas and boosters, en-
tered the aireraft industry through the
purchase of the Sculli Machine Co.,
East Hartford, Conn.

.+ . Western Union Services, Inc., the
new TV installation and servicing sub-
sidiary of Western Union, expanded its
servicing functions to include all stan-
dard television receivers. It also ex-
tended its territory to include two addi-
tional New Jersey counties. Previously
the company limited its services to Du
Mont receivers in three New Jersey
counties.

. . . Brach Manufacturing Corp., New-

ark, N. J., completed arrangements for |

the assignment of a patent for u.h.f.

master antenna systems designed by(

William J. Jones, microwave authority.
—end—
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PHOTOFACT BOOKS

Photofact Tefevision Course, CoversTV principles, oper-
ation and practice. 216 pages; profusely illustrated; 84
X 117, Order TV-T L0 itiiienirnrnnnnnan Only $3.00

Television Antenna. New 2nd edition. Describes all
TV antenna types; tells how to select, install, solve troubles.
Saves time; helps you earn more. 200 pages; illustrated.
Order TAG-T... . i iviiiininiiinnennnn Only $2.00

Television Tube Location Guide. Volume 2, Accurate
diagrams show pasition and function of all tubes in hundreds
of TV sets; helps you diagnose 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-1. ..0.vitieennnnnn. Only $1.50

1949-1950 Record Changer Manual. Vol, 3. Covers
44 models made in 1949, including multi-speed changers
and wire ond tape recorders. Original data based on actual
analysis of equipment. 286 pages; 8% x 117; paper-
bound. Order CM-3. . . .oivviinnninnnes Only $3.00

1948-1949 Changer Manval. Vol. 2. Covers 45 models
made in 1948-49. Paper bound. Order CM-2. Only $4.95

1947-1948 Changer Manual. Vol. 1. Covers 40 post-
war models up to 1948. Order CM-1,....... Only $3.95

Recording & Reproduction of Sound. A complete au-
thoritative treatment of all phases of recording and amplifi-
cation. 6 x 9”. Order RR-1....ovvvvrnnnnnn. Only $5.00

Audio Amplifiers. Vol. 3, Clear, uniform, accurate data on
50 important audio amplifiers, plus full coverage of 22 FM
and AM tuners, produced during 1950. 362 pages,
8Y2x117. Order AA-3. .. 0.uviieinnnnnnn Only $3.95

Audio 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

Audio Amplifiers. Vol. 1. Covers 102 amplifiers and FM
tuners made through 1948, pages. Order
YV N D Only $3.95

Avuto Radio Manual. Complete service data on more than
100 post-war auto radio models. Covers over 24 mfrs,
350 pages, 8Y2 x 11”7, Order AR-1......... Only $4.95

Communications Receiver Manual. Complete analysis
of 50 popular communications madels. 246 pages, 84 x
117, O0rder CR-T. et iiiniieniiannnennnn Only $3.00

Radio Receiver Tube Placement Guide. Accurate dia-
grams show where to replace each tube in 5500 radio
models, covering 1938-1947 receivers. 192 pages, pocket-
size, Order TP-1 . ... .o iiiiiiiiinenns, 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
L Only $1.00

Dial Cord Guide. Val. 1. Covers sets produced 1938
through 1946, Order DC-1.............us. Only $1.00

Making Money in TV Servicing. Tested proved methods
of operating a profitable TV service business. Covers all
important phases. Authoritative, valuable guide to success,
Over 130 pages. Order MM-1.............Only $1.25

rder from your Parts Jobber or write direct to

0
HOWARD W. SAMS & C0., INC., 2201 E. 46th St., Iadianapolis 5, Indiana

HOWARD W. SAMS & CO0., INC.
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130,000

17

- qualified TV servicemen needed

Here is how you can be one of them

I nDUSTRY EXPERTS HAVE ESTIMATED Over 130,000
qualified TV technicians will be needed for the installation,
trouble-shooting and repairing of the television receivers in
use by 1955.

There are far fewer than 50,000 fully trained TV technicians
available today. This means more jobs, unrivaled future for
security, greater earning power for thousands and thousands
of additional TRAINED and EXPERIENCED Tv Servicemen. Will
you be one of them?

OUTSTANDING FUTURE FOR
QUALIFIED TV SERVICEMEN

Men now in radio servicing as well as men ir the radio-
electronics industry with no experience in TV servicing . . . here
is your opportunity. The RCA Institutes Home Study Course
in Television Servicing makes it possible for you to convert
your skill in radio servicing, or interest in radio-electronics,
to the important money-making field of TV servicing.

The RCA Institutes Course gives you a sound knowledge of
television fundamentals . . . intensive practical instruction in
the proper maintenance and servicing of complex TV receiver
circuits—inecluding color TV and UHF . . . teaches you the
“short cuts” on TV installation and trouble-shooting, saving
you many hours of on-the-job labor.

TRAINING MEETS MODERN REQUIREMENTS

This course is in step with the progress of the television indus-
try. it is backed by RCA—pioneer in television development.
It is based on the actual experience of the RCA Service Com-
pany in servicing thousands of home television receivers. The

RCA Institutes conducts a resident school in New

course is constantly being revised, improved and kept up-to-
the-minute. It will help you to a more profitable and productive
future in these ways:

PREPARE YOU to take the required technical examination
with confidence, in those areas that require a license or per-
mit to engage in TV servicing.

TRAIN YOU, if you are a serviceman in a non-TV area, to
become a qualified TV technician by the time TV comes to
your area. In TV areas, TV servicing has substantially re-
placed radio servicing as the chief source of income.

IF YOU ARE A QUALIFIED TV SERVICEMAN, it will keep you
in step with the latest industry developments including color
TV and UHF.

IT DEVELOPS the latent talents of installers into skilled
trouble-shooting TV technicians.

TRAINS MEN in radio-electronics with no previous servicing
experience to fill jobs as TV technicians, to win promotions
and better pay.

RCA INSTITUTES HOME STUDY COURSE
PLANNED TO YOUR NEEDS

You keep your present job in radio—television—electronics.
In your spare time, you study at home. You learn *“How-to-do-
it" techniques with ‘“How-it-works” information in easy-to-
study lessons prepared in ten units. Cost of RCA Home Study
Course in Television Servicing has been cut to a minimum—
as a service to the industry. You pay for the course on a “pay-
as-you-learn’ unit fesson basis. You receive an RCA Institutes
certificate upon completion of the course. The RCA Institutes
Home Study Course in Television Servicing is approved by
leading servicemen'’s associations.

Y,

N v Send for FREE BOOKLET |

) N 2 A Mail the coupon—today. Get complete information on the RCA A o
York City offering day and evening courses in INSTITUTES Home Study Course in Television Servicing. Booklet e

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

gives you a general outline of the course by units. See how
this practical home study course trains you quickly, easily. Mail
coupon in envelope or paste on postal card.

RCA INSTITUTES, INC.
Home Study Department, RE-1051
350 West Fourth Street, New York 14, N.Y.

1
| |
| |
| |
| |
| Without obligation on my part, please send me copy of booklet |
| “RCA INSTITUTES Home Sl_udy Course in TELEVISION |
I SERVICING.” (No salesman will call.) |
| |
| |
I |
I |
I |

Name _
(Please Print)

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
‘350 WEST FOURTH STREET, NEW YORK 14, N.Y.
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ALLTANCE TENNA-ROTOR is in a class by itself! No other TV
accessory sold to the consumer can equal Tenna-Rotor in
volume of sales, public acceptance or in proved performance
in the field! More than 600,000 are in use! The new deluxe
Model HIR (illustrated above) is fully automatic.

ALLYANCE TENNA-SCOPE is o Booster with one simple
control. Gives maximum, uniform high gain on all chan-
nels—is instantly installed and makes an ideal companion
item to Tenna-Rotor. Incidentally, Tenna-Scope, like Tenna-
Rotor, is a favorite everywhere!

NATIONAL TELEVISION AND NEWSPAPER ADVERTISING PRE-SELLS! For more than two years, Tenna-Rotor
has been backed by a powerful, continvous TV campaign in every major TV area. Hundreds of thousands of
future customers see the eye-compelling Alliance TV spots right in their own homes. That's why Tenna-Rotor
and Tenna-Scope offer an unbeatable team of profit makers. Preference for them is already established.

RADIO-ELECTRONICS for
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¥ Twenty-seven sizes to choose
from... and they're alli G-E!

¥ After two years exposure to hot sun, rain, sleet and
snow — with no shelter whatever in any season — 7 out
of 8 General Electric speakers played well enough to
perform in your radio set!

These recent tests at Electronics Park subjected the
speakers to many times the abuse they would receive
under years of actual playing conditions, indoors or out.
It boils down to one more dramatic proof of this fact:
You can depend on General Electric quality —in de- e R :
sign, in eﬂgineering, in construction. A Unretouched photo shows only slight tarnish on speakers. Special

G-E plating gives excellent protection to steel frames, none of which
Your customers arc entitled to this quality. How are were corroded after grueling fests.

your stocks of General Electric speakers?

Rt e s
& $ o ;

e T TR % 4 Racked on exposure tray, speakers were checked at intervals for
.
- 7 e 2 years, then taken apart and examined for wear. Outdoor-type cones

i - . . . .
were warped only slightly, G-E aluminum voice coils were like new.

R C, ,
lectropjcs Parp, (;x:aiZCtlon 45101
se, N. vy,

Yes — sen

d m
d 15 Iate
Thagjo, St Speakep ¢

ti0n plys new p, Caker Infor.

E
' L e e E
I~ NGB Sty ang gy g E
I 7 =
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GENERAL @3 ELECTRIC
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in the CBSLowmbic desigr kbaroosies, Al Goldberg
ey same important recding. with tae EICO Model 221
Yacuum Tube Jolimeter and sodel 555 Multimeter, os

Mr. Al Goldberg, Assistant Chief Engineer of CBS- |
Columbia, and Harry R. Ashley, President of EICO,
inspecting the use of the EICO Model 221 Vacuum Tube

Harry R Ashiey looks or

KITS

Columbio Color Television production lines.

For Laboratory Precision at Lowest Cost—
WIRED BNSTRUMENTS the Leaders Look to EICO!
e does CBS-Columbia, Inc., today’s headline-maker in Color

Television set production, use EICO Test Tnstruments on
its new Color Television production lines and in its design laboratories?

3“.40‘6 — like Emerson, Tele-King, Teletone, and many

b}l;)otner famous TV manufacturer coast to coast, CBS-Columbia knows
that . .. . .
Only EICO Test Equipment delivers
All 10 EICO nomical Features!

HEW s55¢ muLtiveTR
KIT 32995 WIRED $34.9>
20,000 ohms /vol-

Voltmeter and Model HVP.1 High Voltage Probe at the |
”| Sweep Frequency Troubleshooting Position on the CBS-

V-‘-,_-_
WEW
221K VIVM KIT $25.95
WIRED $49.95

VOLTAGE
PROBE $6.95

1. Laboratory Precisicn 7. Latest Engineering

= 2. Lowest Cost 8. Super-Simplified Assembly and
3. Lifetime Dependability Use Instructions
4. Speedy Operation 9. Laboratory-Styled Appearance
5. Rugged Construction 10. Exclusive EICO Make-Good
6. Quality Components Guarantee

i 20K SIG.

CEN. KIT $1995. WIRED §2993

HEW 322¢ sic. oEn
KIT $2395 WIRED $34.9%

NEW ss0¢ RC BRIDSE 8
RCE COME KIT $15.95
WIRED: $29.95

NEW 104k BATTERY Euss,
KIT $25.95. WIRED $34.95

€195, Electioniz Instrument Co, dnc

Prices 5% higher on West Cotut. Dus to unstable conditions, prices and specifications are subsiect 1o change without notice.

Before You buy any higher-priced equipment, be sure You look at
the EICO line—in Wired-as well as Kit form! Each EICO product
is jam-packed with unbelievable value. YOU be the judge—compare,
see EICO instruments today — in stock at your local jobber — and
SAVE! Write NOW for FREE newest Catalog 10-C.

NEW s25¢ 57 pusnpuLL

SCOPE KIT $44.95. WIRED $7995

FOLLOW THE LEADERS...INSIST ON EICO!

511K VOM ;h -
L KIT $14.95 , \
< WIRED ) TRy
L2y
$17.95 b :
A,
3 i
;@ éﬁ‘ : !
M i 9. _5_1"" 2’ ¥
. EE NEW q25¢ ; Ca o
£ 15K DELUXE SIG. TUBE TESTER KIT $34.95 =0 =2 =
K i WGE:: K!TDsaqsis & WIRED $49 95 350 SWEEP GEN KiT $3495
[

1
|

VIRED $49.95

gl .2 WIRED $59 95

b

NEW sa6x muLtr
METER KIT $13.92
WIRED $16.90

o

145K SIG.
o ‘; == 1000 ohms/volt |l el
H, NEW 1171« res. $19.95 ;
L g ‘Z| DECADE BOX Kif WIRED
wd $19.95 $28.95
WIRED $24.95

ELECTRONIC INSTRUMENT CO.,lInc.
276 NEWPORT STREET, BROGKLYN 12, NEW YORK
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Service Technicians’ Evolution

.. . The service technician evolves slowly and painfully . . .

HE radio and television service technician, like any

other professional, is not born fully equipped. It takes

long years of study and practice befoie he finally

takes his place in the community as a full-fledged
technician.

True, there are exceptions. Some highly-gifted men
who have a sixth “techno” sense are mentally so highly
organized that once they take up radio servicing they have
become competent technicians in a few months. Like all
people of the gifted, or genius type, they are uncommonly
rare. Therefore we need not consider this special class in
our present discussion.

How does one become a radio and television service
technician? He may be taught by another technician, or
he may be self-taught. In either case, he may have had
theoretical training with a resident or correspondence
school, or he may have learned his own theory with little
or no outside help. It would be hard to say which of the
two is the larger class, as there are no reliable statistics.

The service technician who is taught by another, profi-
cient in the art, perhaps takes the easier course. His
instructor can warn him of the various pitfalls, correct
him, encourage him as he goes along, and by setting an
example show him how to avoid the commoner beginners’
mistakes.

The self-instructed technician must learn the hard way,
by trial and error. There is one school which maintains
that the self-taught technician is the better because he
learns by hard experience, usually expensive to him. The
lessons are also better remembered than if one tries to
learn by someone else’s experiences.

It is known that a very large group of radio technicians
started out as radio experimenters or hobbyists—
often very young. Experience gained in this manner is
usually never forgotten. The young man, in his thirst for
knowledge, accumulates a great deal of valuable experi-
ence, and whether he becomes a service technician, an en-
gineer, or a physicist, he looks back on his early experience
as an experimenter as his most valued period of training.

What really makes a good service technician? This is a
complex question, but we shall try and answer it for the
benefit of those who really aspire toward this goal.

First he must have a great deal of varied radio experi-
ence. This may sound trite. Nevertheless it is an impor-
tant factor in the evolution of a first class service tech-
nician. But experience alone does not suffice if other
qualities are missing. To be successful, a service tech-
nician must not only have a deep insight into all phases
of his work but he must well-nigh know all about it, not
only how it works, but why it works that way. He must
know radio from the ground up and he certainly should be
a good mechanic as well. He must know electrical theory

OCTOBER, 1951

By HUGO GERNSBACK

and know all the vagaries of the electric current. Book
Inowledge and circuitry are of paramount importance.
Without these, no service technician will get very far
nowadays.

More important than all of these is the service tech-
nician’s “horse sense” plus intuition as applied to the
mechanics of the radio or television set. These qualities
are gained only by actual long experience in working
with receivers. Some service technicians labor long and
painfully to locate a certain failure in a receiver. Others
guess the fault almost by intuition in a minimum of time.

These are all personal characteristics of various tech-
nicians. It is quite true that rarely will two men work the
same way and tackle the same problem in the identical
manner.

It must also be evident that the fast technician will
nearly always be more successful economically than the
slow-thinking one who has little or no intuition.

All of this presupposes that the modern successful serv-
ice technician must know the ins and outs of his test
instruments, analyzers, etc., because without these he will
find the going exceedingly tough. Indeed, the screw-driver-
and-plier technician is now a mere figure in radio history.
The high complexity of the new receivers (particularly
television sets) does not permit servicing without up-to-
date test instruments. While it is true that once.in a while
a good technician, just by looking at a set that does not
work properly, will guess the fault by intuition, this is
decidedly not true for such other failures as intermittents,
misalignments, delaying heat effects—which, after the
set has been operating for several hours causes mis-
function—and many others the reader can name
immediately.

But even the world’s best service technician will still
be a complete failure if his public relations conduct is
mediocre or bad. Today, with rising competition, the tech-
nician who can sell himself to his public is often success-
ful, even if he may not be tops from a technical viewpoint.

We have often stressed this last point and will keep
on stressing it because—as far as the public is concerned—
the pleasant, courteous, neat-appearing, and honest-in-his
dealings technician will always be tops. He must also keep
his word. If he promises a repair set within a certain time
that promise must be kept if the public is to continue
having confidence in him.

Incidentally, it is these service technicians who are the
successful ones, the ones who make money, the ones who
will keep on being successful as the years roll on,

—end—
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TELEVISION
SERVICE

ON WHEELS

By
GUY SLAUGHTER

\

A :lose-up view of the service position
in the rolling television service shop.

www americanradiohistorv com

VERY serious TV service techni-
cian has dreamed of owning a
service lab on wheels. A Chicago
organization, Appliance Distribu-

tors Inc., has made that dream a reality
by installing complete repair facilities
in each of three panel trucks, thus put-
ting rolling laboratories on the road
for door-to-door service.

Each of these TMU or Tele-Mobile
Units is as well-equipped as most small
shops. Bolted-down benches have: a
Genescope; two multimeters (one
v.t.v.m. and one 20,0M0-ohms-per-volt
unit) ; a scope; a complete kit of hand
tools; and a large assortment of parts
and tubes likely to be needed in the
field. The more fragile equipment is
permanently fastened to the bench and
is cushioned with foam rubber pads
that provide adequate shock-protection.
To date none of the equipment has been
laid up because of shock damage.

Each TVehicle carries a length of
cable which can be plugged into any
convenient outlet to supply power to
the bench. When the driver-technician
arrives on the scene of a TV casualty
he parks in front of the house, pulls
the chassis, carries it to the bench, un-
reeis the power cable, and plugs it into
the set-owner’s house circuit. In case
the repair job is to be done for an
apartment-house cliff-dweller whose
landlord frowns on donating the neces-
sary kilowatts, the driver rolls his
truck on to the nearest filling station,
parks, and plugs in there. After chassis-
surgery is completed, the TMU opera-
tor drives back to the apartment and
reinstalls the set, time lost in transit
being negligible.

Most of Chicago is in a high-signal
area, so simple, indoor-type dipoles pro-
vide all the antenna normally required.
In some cases, however, signal can be
piped into the truck by clipping exten-
sion leads to the set-owner’s antenna
lead-in.

How TMU developed

TMU developed as a result of Appli-
ance Distributors’ city-wide TV servie-
ing operation problems. During early
stages of TV growth in Chicago, the
organization was able to maintain ade-
quate service, with multimeter-and-
hand-tool-equipped technicians covering
the city by auto. Only one in ten chas-
sis had to be pulled, so each service
technician was able to return the “pull”
jobs to the home shop where bench
men worked them over in time to be
delivered and reinstalled in the cus-
tomer’s home a day or two later.
Though the average number of sets
pulled for bench service remained at
the 109% mark, which seems to be an
industry-wide figure, the total number
of sets brought into the home shop
began to hit the saturation point for
the shop’s facilities. The added con-
fusion of a throng of technicians check-
ing in each morning, drawing the day’s
call sheets and stocks of tubes and
parts, as well as reporting back again
each evening with reports, invoices, and
pulled chassis was too much to handle.

RADIO-ELECTRONICS for
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Also, Chicago is a sprawled-out, traffic-
heavy metropolis, so sometimes a
technician on a cross-town call spent
more time driving than actually work-
ing. To solve these difficulties the TMU
system was conceived. ’

Zoning the city

The city was divided into zones, and
each zone was assigned a crew of
automobile-based technicians plus a
TMU. The truck was given a rendez-
vous point to which it returned after
completing a call; usually this rendez-
vous was a gasoline station near the
center of the zone. Service calls were
accepted and classified at the special
telephone switchboard located in the
home shop building, dispatched by mes-
senger to the rendezvous point, and
passed out to the car-based technicians
from there.

The car boys went out on their calls
as usual, completed the 90 percent that
didn’t require chassis pulling, and noti-
fied the TMU of the 10 percent that did.
The truck operator answered these
calls, pulled and repaired the chassis,
reinstalled them, and beat it back to
the rendezvous to await his next call.
The system worked admirably for a
while, the only problem being the occa-
sional intermittent chassis that re-
quired an unreasonable amount of time
to repair as well as a long check period
to make sure the trouble was cured.
These intermits and the inevitable
“dogs” that cropped up from time to
time, were not ordinarily worked on in
the field but were returned to the home
shop for service.

But came the time when even this
system got jammed up by the tremen-
dous volume of service calls, and varia-
tions had to be worked out on the
original plan. These variations have
more or less resolved themselves into
what might be called the “TMU Zone-
Depot System.”

TMU zone-depot system

Under this system, which handles
upwards of 500 TV service calls (most-
ly on a service contract basis) per day
in and around Chicago, the zone sys-
tem is still in effect, and each zone has,
a depot or home base near the center
of the zone, in addition to its crew of
about 20 auto-based technicians and its
TMU. This depot, either a small build-
ing or a partitioned-off section of a
bigger one, has a supervisor and, in
the case of one particularly large depot,
a manager.

A messenger brings the day’s service
call sheets and stocks of parts and
tubes. The supervisor, first thing each
morning, assigns call sheets to the
technicians, and issues each man his
daily stock of components. The auto
boys then take off on their calls. Each
man is given only those calls from
his own particular neighborhood, and
is expected to handle at least eight to
ten calls per working day. From the
total of around 200 daily calls per
depot-zone, some 20 will involve chassis
pulls. The TMU will handle about half
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The mobile unit pulls chassis and repairs them on spot. Parts storage bins are
shown at left, bench at right, and power cable reel at lower right of photo.

of these, and the remainder, intermits
or “dogs” will be returned to the depot
for proper servicing and bencl. checking
there.

The depot is manned by the super-
visor, his assistant, and one to four
bench men, depending on the run of
calls in that particular zone; floating
bench men may be assigned to one de-
pot for a few days to help catch up on
a heavy volume of work, then trans-
ferred to another depot. The super-
visor, in addition to his stints at the
bench and his daily paper work, is
also assigned certain house calls by
the home office, usually those which
involve an unhappy customer who re-
quires soothing; the assistant super-
visor, too, is pressed into this service
on occasion.

The home shop, relieved of pressure,
is able to function smoothly and do all
non-TV servicing. Neither TMU, auto-
based men, nor depot men will ordi-
narily handle radio or record-changer
repairs. The theory is that the consumer
will gladly wait a week or sc for another
appliance to be repaired if he knows his
TV set will be fixed within two days;
and under the TMU zone-depot plan,

www americanradiohistorv com

one- and two-day service is the norm
on all chassis-pull jobs except intermits.
The home shop also handles large-
sereen-conversion jobs in quantity, and
thus realizes an additional profit that
couldn’t be gone after if its facilities
were completely tied up with straight
service work.

While the home shop uses tube test-
ers, the TMU’s and the depots have no
such equipment. Tube substitution is
quicker and leads to fewer call-backs;
if a tube is even suspected it is re-
placed with a new one. This policy has
paid off and will be continued so long
as tube shortages don’t prohibit such
practice.

The TMU system is making large-
scale TV servicing operations efficient
and profitable, and shows signs of
catching on in other parts of the coun-
try with other service organizations.
The next stage of the TV industry’s
development may make these mobile
labs commonplace, with every TV deal-
er running one or more units, perhaps
radio-despatched. And for now, TV
curb service is already a reality, at
least in Chicago.

—end—
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HE syne buzz problem inherent

in the intercarrier sound system

is becoming more evident since

more manufacturers are incor-
porating this circuit in their sets. It
has always been recognized that use
of intercarrier made it more difficult
to provide “clean” sound. Circuits are
being improved, but in the meantime
service technicians face the problem of
coping with annoying buzz.

No unusual eircuits or circuit changes
are necessary to minimize syne buzz.
It is necessary first to classify the basic
intercarrier circuits and find out how
the trouble is caused.

In an intercarrier receiver, both the
sound and picture carrier are amplified
and applied to the video detector (see
Fig. 1). This differs from usual TV
receiver design in which the sound
carrier is rejected by traps in the video
i.f. so that there is no sound interfer-

Fig. 1—Intercarrier receiver; sound
and picture carriers are amplified.

PIX SOUND

CARRIER CARRIER
]
100% I
AMPLITUDE |

50%

o SRR .
—» FREQ —>
Fig. 2—Response curve of intercar-
rier receiver. Note position of two
carriers which must not affect one
another.

ence to the picture. The intercarrier cir-
cuit requires that a definite ratio be-
tween picture carrier amplification and
sound carrier amplification be main-
tained (Fig. 2). The reason for this is
that picture carrier must not cause in-
terference in the sound and the sound
must not zffect the picture. If the
sound carrier is weak compared to the
video carrier, variations in amplitude
which normally occur on the video car-
rier will not appear when the two car-
riers beat together to form the 4.5-me
component used for sound reception
in the TV receiver.

In analyzing the output of the video
detector in an intercarrier receiver, two
major frequency groups are found.
First, the video signal obtained by de-
tection of the video carrier; second, a
4.5-mec component which is the differ-
ence frequency between the sound and
picture carriers. This 4.5-mc¢ compon-

B+ TAKE-OFF
VIDEO AMPL

Fig. 3—The intercarrier circuit with
sound takeoff at video amplifier.

VIDEQ DET VIDEO AMPL

TOCR

o

A.5MC TAKE-OF
Fig. 4—Sound takeoff at video de-
tector. There is less sync buzz here.
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ent will be substantially free of ampli-
tude modulation because of the high-
ratio picture-to-sound ecarrier but will
be frequency-modulated the same way
as the sound carrier.

Sound detection

In current designs there are two
places where the 4.5-mc sound compon-
ent is selected for detection. Figs. 3
and 4 show these to be either at the
video detector or the video amplifier.
The takeoff circuits shown are those
most generally used. In the earlier low-
cost intercarrier receivers, 4.5-mc sound
was usually taken off at the plate of
the video amplifier, Fig. 8. This circuit
is advantageous since the video ampli-
fier has appreciable gain at 4.5-mc and
therefore more 4.5-mc output is avail-
able compared to the takeoff point at
video detector, Fig. 4. But the sync buzz
in the sound is more difficult to elimi-
nate when the 4.5-mec is taken off the
plate circuit of the video amplifier.

Sync buzz in the sound of an inter-
carrier receiver is inherent in the sys-
tem. The 4.5-mc component (result of
a beat between the sound and picture
carrier) is subject to amplitude varia-
tions even though a high picture-to-
sound-carrier ratio is maintained. Even
though the receiver is properly designed,
local conditions may cause a very strong
sound carrier and a weak picture car-
rier to be received on one or more chan-
nels. On these stations picture-to-sound-
carrier ratio may be too small and the
4.5-mc component will be more subject
to AM always present on the picture
carrier.

In present TV broadcast practices
the video transmitter signal (normally
maximum during transmission of the
sync pulse) instantaneously reaches
nearly zero during white portions of the
picture. This means that the transmit-
ter is nearly 100¢% modulated, and when
this occurs the 4.5-mc sound compon-
ent, which depends for its existence on
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the picture (and sound) ecarrier, will
vary in amplitude.

If the transmitter is 1009% modulated
there may be times when the 4.5-me
signal actually disappears. When this
occurs at a rate coinciding with the
transmission of the picture frames, a
60 c.p.s. buzz will appear in the sound
output. Under severe conditions, where
excessive modulation occurs and where
the picture carrier is weak due to local
conditions, receiver misalignment, ete.,
no amount of limiting action in the
receiver will restore the holes in the
4.5-mc signal. However, tLis extreme
is seldom realized, and more often it
is possible to minimize if not entirely
eliminate this troublesome buzz.

Thus the problem is mainly one of
correct receiver alignment, and proper
circuit design. Let us consider how the
intercarrier circuits 1nay be improved to
give better rejection of amplitude vari-
ations on the 4.5-mc sound signal.

Adjustment procedure

Since the TV signal is ordinarily
modulated about 85% the receiver must
first be correctly aligned for proper
picture-carrier-to-sound-carrier ratio.
No distortion should be introduced which
may increase the apparent modulation
percentage of the video carrier.

Assuming these conditions, the first
danger point to be considered in recei-
vers that take 4.5-me at the video-ampli-
fier plate is the video amplifier. The
polarity of the sync signal is usually
negative at the grid of the video output
stage. (This type of circuit can be
recognized becauce video output is fed
to the cathode of the picture tube). With
normal contrast the set is adjusted so
the tips of the sync pulses cause the
video amplifier to almost reach cutoff.
Turning the contrast control up too
high or an extremely strong signal may
cause the video amplifier cutoff, thus
momentarily cutting off the 4.5-mc com-
ponent in the plate circuit. This will
produce a buzz in the sound system and
no amount of limiting action will take
it out.

Another source of trouble is an a.g.c.
system which allows too strong a signal
to be applied to the last i.f. stage or
video amplifier. The overload condition
increases the degree of picture-carrier
modulation, thus placing a greater bur-
den on the limiting circuits.

Inadequate rejection of amplitude
modulation in the 4.5-mc sound circuits
may also cause considerable buzz. A
ratio detector (the most corimonly used
FM detection circuit in TV receivers)
will not help in rejecting AM unless it
is properly adjusted. Additional gain
in the 4.5-mc driver stages will help
considerably in improving the AM re-
jection properties of the 4.5-me sound
system and thereby increase receiver
immunity to sync buzz.

Syne buzz usually results from a
combination of these causes and the
receiver therefore must be checked thor-
oughly before taking any steps to elim-
inate the buzz.
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The more common symptoms and
their most probable causes are:

(a) Severe buzz on most ctations
when contrast control is turned on full.
Usually this is a result of overloaded
video amplifier when sound is taken off
video amplifier.

(b) Buzz on some channels and others
clean. Some stations modulate more
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put. If the ratio detector is correctly
adjusted there will be no trouble. The
ratio detector driver tube is also often
used as a limiter.

To preperly determine the perform-
ance of the 4.5-me sound system, a sig-
nal generator capable of simultaneous
frequency and amplitude modulation is
required. A less accurate but satisfac-

6T 8
m o RATIODET & AUDIO AMPL
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TO AUDIO QUTPUT AMPL

heavily than others, particularly when
sending test pattern; local conditions
may cause some stations to be received
with very strong sound carrier and weak
picture carrier.

(¢) Buzz occurs only at certain posi-
tions of fine tuning control. May be due
to excessive tuning range of receiver or
misalignment.

(d) Buzz occasionally during pro-
gram or on certain types of stationary
patterns. Usually indicates picture video
harmonics getting into sound system.
For example, a 2.25-mc¢ video compon-
ent may generate harmonics at 4.5-me

6AU6
VIDEO AMPL  TO PEAKING CKTS & C-R
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Fig. 5—Typical intercarrier sound circuit; the 6AU6 acts as straight amplifier.

tory means of testing would be with an
on-the-air station.

Circuit changes

Fig. 6 is a modified version of. Fig.
5, to improve rejection of unwanted AM
components. Changes are:

1. Convert driver from linear ampli-
fier to limiter by addition of Rg and Cg,
ground the cathode, and 1educe screen
voltage to about 30.

2. Replace coupling transformer (T1)
with capacitive coupling from video
amplifier plate to secondary winding as
in Fig. 6. (Short-cireuit primary). This

Fig. 6—Modified circuit of Fig. 5 to improve rejection of unwanted AM signals.

and interfere with normal sound signal.

If symptoms indicate an overload con-
dition in the video or the last i.f. ampli-
fier, increase the gain of the a.g.c. sys-
tem so that for a given-strength signal
more a.g.c. voltage is available. The
gain of the receiver on strong signals
will be reduced. This will result in re-
duced contrast range, but it is usually
possible to effect a compromis2 to allow
adequate contrast, yet limit the maxi-
mum signal at the video or last i.f. amp-
lifier to prevent overload.

In sync buzz cases such as those in
b, ¢, and d, it usually will be necessary
to investigate the performance of the
4.5-me sound system as a separate unit,
determine its shortcomings, and make
certain circuit adjustments and changes.

Fig. 5 shows a typieal 4.5-me inter-
carrier sound circuit including the scund
takeoff point and audio amplifier. The
function of the sound circuit is to am-
plify the frequency-modulated 4.5-me.
signal, reject any amplitude variations,
and detect or convert the FM to audio.
The most difficult problem is to effec-
tively iron out AM so that no voice or
syne buzz is present in the audio out-
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will often increase amount of 4.5-mec
signal available to driver grid, making
possible better limiting action.

3. Adjustment of the ratio detector
can be done if an FM-AM signal gener-
ator and oscilloscope are available. Fol-
low manufacturer’s alignment instruec-
tions. Variation in values of R1, R2 and
C1 in Fig. 5 will affect the ratio detec-
tor’s ability to reject AM. For example,
reducing the value of R2 will often ma-
terially improve AM rejection of the de-
tector but may result in decreased au-
dio output. When R1 or C1 is varied a
sharply defined minimum in output
due to AM will be found. If a potenti-
ometer whose total resistance is about
500 ohms is substituted for R1, this null
point will be found and may result in
ar. improvement in AM rejection.

In the absence of adequate equipment,
it is not recommended that adjustments
be made on the ratio detector. How-
ever, a considerable improvement in re-
duction of sync buzz can be expected by
making the circuit changes shown in
Fig. 6, and by correct receiver align-
ment.

—end—
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Conversion to Color

is Simple and Easy

Note 6-p.d.t. color switch
added in photo at right
and controls placed as in
Fig. 3.

Few parts, slight
circunit changes,
give you color.

N adapting television receivers for

color reception the vertical-sweep

system must be altered to lock in

with a 144-pulse-per-second synec,
while the horizontal sweep must be
changed for 29,160 syne. This is best
done by a switch arrangement so that
either black-and-white (monochrome)
or color can be selected.

The vertical sweep cireuits do not
present much of a problem because
adaptation means only a change of ca-
pacitor or resistor values in a blocking
oscillator or multivibrator. With the
horizontal sweep, however, special prob-
lems arise because of the automatic
lock systems employed by modern re-
ceivers and because the high voltage is
usually derived by kickback of horizon-
tal sweep components. Besides, there
are three primary lock systems used for
horizontal sync, and each requires a
different approach for color reception.

To investigate special color adaption
problems, the author changed over
three receivers, one with a phase-detec-
tor horizontal lock system, the second
with a synchrolock type circuit, and

the third (most commonly used type)
the synchroguide. Study all three adap-
tations because many of the problems
are overlapping. Thus, even though you
work on an Admiral 30A1 chassis as
detalled herein, some of the problems
you may run into will parallel those de-
scribed for the RCA receiver.

Phase detector system

The Admiral 30A1 chassis was chosen
because it employs a typical phase de-
tector lock for the horizontal oscillator
as shown in Fig. 1. A 6ALb5 tube is
used for the phase detector (discrim-
inator) which regulates the bias on the
control tube. The latter is a reactance
eircuit which develops an out-of-phase
signal across the cathode resistor, which
in turn shunts the oscillator coil via
C413 and thus acts as a frequency con-
trol.

No changes need be made in the syne
discriminator stage because it is a
phase-detector type with no resonant-
frequency sections. Because C413, in
series with the signal across the cath-
ode resistor of the 6J6, is a reactance
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By
MATT MANDL

The Admiral 30A1 rear
panel before conversion for
color is shown in the photo
at left.

across the oscillator grid circuit, any
change will influence oscillator fre-
quency. Therefore C413 was discon-
nected from the cathode resistor and
wired to one section of a six-pole,
double-throw wafer switch.

A .004-uf capacitor also was wired
into the circuit as shown in Fig. 1, It
is a critical value and must be found
experimentally if the horizontal sweep
is to remain locked in when changing
from monochrome to color. Otherwise
the frequency control must be adjusted
each time the switch is thrown for color
or black-and-white. Even with the same
model number chassis this capacitor
may be .0045 or .003 uf, depending on
the circuit characteristics peculiar to
your receiver. A fixed capacitor may
be used, shunted by a trimmer-type
variable to simplify adjustment.

Another section of the switch was
used to change over the sawtooth-form-
ing circuit in the discharge stage. Here
a 330-unf capacitor replaces the 680-
uuf one when on color, and the 8,200-
ohm resistor is replaced by one of 3,000
ohms.

RADIO-ELECTRONICS for
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The vertical-sweep oscillator needed
only an 80,000-ohm resistor to lock in
with the 144-pulse-per-second sweep,
Fig. 2-a. This value was found to be
the best because it required only slight
readjustment of the vertical-hold con-
trol when switching to color.

Because the higher sweep rate re-
duces the high voltage, beam velocity
in the picture tube is reduced and the
focus control range barely secured good
focus. R437 in the focus-control cir-
cuit should be shorted out during color
reception, as shown in Fig. 2-b. The
focus control then gave a sharp picture
at center setting and required no
change on color.

In some receivers, particularly where
tubes in the sweep system are fairly
old, full width may not be secured on
color. Resetting the drive control may
help, but extreme settings may affect
horizontal linearity with consequent
picture distortion.

Additional sweep is obtained by
shunting the 5,000-ohm horizontal oscil-
lator plate resistor (R424, Fig. 1) by
another of equal value when on color.
One of the two remaining switch sec-
tions can be used for this purpose. Use
a resistor having at least a 5-watt rat-
ing. If more width is needed, R426
(Fig. 1) in the grid circuit of the hori-
zontal-discharge tube can also be
shunted by an equal-value resistor for
color, using the remaining switch sec-
tion.

If the two switch sections are not
used as above, they can switch two ex-
tra potentiometers into the circuit for
height and vertical linearity. This will
eliminate making slight adjustments on
these controls when switching. These
were not required on the receiver con-
verted by the author. Duplicate-value
potentiometers are used because the
difference in the setting of these con-
trols is slight when changing to color
reception, This is an added refinement
which may not always be necessary or
desired.

Layout changes

Additional resistors or capacitors
should be placed so that leads are
as short as conveniently possible. The
longest run necessary was the shunt-
ing wire for the R437 focus resistor
which had to be wired to the focus con-
trol on the front chassis apron and
run back to the color switch on the rear
chassis apron. The .004-uf (approx.)
capacitor for color required only a short
run, while the new discharge compon-
ents were strung halfway across the
chassis. Switch capacities or lead dress
seem unimportant, though it is best to
keep the vertical and horizontal circuit
wires an inch or two apart.

To find room for the switch on the
rear apron, a new hole was drilled above
the vertical linearity control and the
height control moved to this place. This
left room for the switch to be mounted
in the hole left by the height control
and cleared the inside of the rear apron
for the switch assembly. Fig. 3-a shows
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Fig. 1—Color horizontal sweep changes in Admiral 30A1; 6AL5 is phase detector.

the rear apron before the change. Fig.
3-b shows the new layout.

Another connection was made from
the plate of the vertical oscillator to a
newly installed insulated output term-
inal, Fig. 3-b. This is to secure pulses
at the 144 repetition rate for use in the
motor control circuit to keep the color
wheel or drum rotating at a speed
synchronized with the incoming sync.

This layout is included here to illus-
trate one of the many ways the new
units can be placed on the chassis. If
height and vertical linearity controls
are included, they can be placed near
the existing controls. Another method is
to use dual type controls with the
double shaft (one inside the other).
These, while more expensive, save con-
siderable space.

Synchrolock system

The synchrolock horizontal frequency
control system is similar to the phase
detector system of the Admiral 30A1,
except that the discriminator section
contains a resonant circuit which must
be changed for color reception.

An RCA 8TS30 receiver was used
(later model of the 630). This type of
synchrolock is found in earlier Emer-
sons as well as DeWald, Zenith, Du
Mont, and a host of others. The switch
was again mounted on the rear of the
chassis and arranged to switch only
four circuits.

The changes for the 8TS30, Fig. 4,
are:

1. Two .005-uf capacitors were used
(Fig. 4-a)—one across the wind-
ings of the horizontal syne dis-
eriminator transformer primary,
and the other across the second-
ary winding in the reactance tube
circuit.

2. A 330-upf capacitor and a 12,000-
ohm resistor were wired into the
discharge circuit, Fig. 4-b.

3. The only change in the vertical
was to lower the blocking tube
grid time-constant by switching in
a smaller value grid resistor in the
color position (620,000 ohms) Fig.
4-c.

When the switch was first thrown to
the color position it was necessary to
slightly readjust the horizontal fre-
quency control on the rear chassis to
permit lock-in at the color line rate.
This did not need repeating during sub-
sequent switching.

As with the Admiral, the value of
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the horizontal-lock capacitors is critical
and several combinations around the
.005-uf value may have to be tried to
avoid constant readjustment of the fre-
quency control.

When switching between monochrome
and color rates the following controls
had to be readjusted slightly each time
the changeover was made: Horizontal
hold, vertical hold, height, and focus.
These controls had adequate range and

8SN7-GT :
VERT 0SC *
—A—s AODED
———
F % AN
80K
——
SR448 FOCUS COIL
;470K FOCUS CONT  R437
c hdd "' A"'A
S { 2K
Ssooveorsw_ | ¢
!
VERT HOLD Mo
b

= M=MONOCHROME ; C= COLOR

Fig. 2—Vertical sweep and focus circuit
changes for color in the Admiral 30A1.

linearity was good. If height and ver-
tical linearity are to be switched in, the
circuits can be included as shown in
Fig. 5.

If picture width is inadequate, the

following should be tried:

1. Substitute horizontal oscillator
and horizontal output tubes to find
most effective pair.

2. Decrease horizontal output screen
resistor on color position.

3. Decrease value of sawtooth-form-
ing resistor (12,000 ohms). Add
more supply voltage to discharge
or sawtooth-forming circuit. Add
positive to plate side or negative
to cathode side (RCA 630 or
8TS30 models).

4. Add more negative supply voltage
to cathode of horizontal output

tube.
VERT HORIZ  HORIZ
LIN  HEIGHT  LOCK  DRIVE
o o

CFREQ CONT)

-]

e

HEGT SPDTSN fmeq HoRiZ VERT

VERT L @c CONT DRIVE OUT | 10 oon
b

° © O [coNTROL CRT

Fig. 3—Admiral 30A1 rear panel layout,
(a) before; (b) after. Note 144 c.p.s.
output terminal for color wheel synec.
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Synchroguide system

For the synchroguide, another RCA
(9T246 model) was used with changes
as shown in Fig. 6. Here variable trim-
mer-type capacitors are used and these
have the advantage that more accurate
adjustment can be made so that lock
remains stable during switching. Fixed
capacitors can be tried experiméntally,
though it may mean that adjustments
to controls are necessary each time the
receiver is switched over.

1726SN7-GT
HORIZ DISCH

Fig. 4—8TS30 changes, (a) horizontal
sync, synchrolock system; (b) hori-
zontal discharge; (c) vertical oscillator.

A Colortone adapter was tried on
this RCA receiver, but a variety of
adapters are available and include
models for the synchrolock and for the
phase-detector type horizontal circuits.

Adapter Circuitry

The Colortone adapter uses a circuit
similar to that shown in Fig. 6. It is
mounted externally and multilead ca-
bles are used. All color-position parts
are located in the adapter and a few
of the monochrome parts are removed
from the receiver because they are du-
plicated in the adapter.

When such an adapter is used locate
a clear place in the TV chassis where
two holes can be drilled. These should
be large enough to accommodate the
two cable sections from the adapter.
Two plug-receptacles can be used so the
adapter can be detached from the re-
ceiver for convenience during servic-
ing. (Remember the adapter contains
some components removed from the re-
ceiver, so the latter will not function
without the adapter.)

The adapter duplicates vertical line-
arity, height, and focus controls. This
means standard receiver controls can
be preset for monochrome and the adap-
ter controls preset for color. Thus read-
justment is not necessary when switch-
ing sweep rates. The adapter also has
its own color horizontal and vertical
frequency controls so they also can be
preset on color. In switching only slight
(or no) adjustment of hold controls is
required.

Besides wiring the cables into the
receiver, the following changes are
made:

1. Removal of .0047-uf time-constant
capacitor (C145) in the grid cir-
cuit of vertical blocking oscillator.
This capacitor is replaced by a
similar capacitor in the adapter
plus one of a lower value for the
color field rate, Fig. 6-a.

2. Removal of the 180-pnf capacitor
(C158) that sets the frequency of
synchroguide oscillator. This ca-
pacitor is also replaced (at the
factory) by a similar one in the
adapter and a separate trimmer
for color position, Fig. 6-b.

3. The .0022-uf sawtooth-forming ca-
pacitor (C161) is removed from
the horizontal circuit. This is dupli-
cated by a similar capacitor in the
adapter and one of a still lower
value is switched in for color, Fig.
6-b.

After the adaptation, the receiver
was first adjusted on monochrome by
slight readjustment of the horizontal
frequency control on the synchroguide
transformer. If this control is off too
far, no raster will appear, as opposed
to the other systems previously dis-
cussed. If this happens after wiring in
an adapter on the synchroguide, adjust
horizontal frequency control first before
rechecking wiring.

The adapter performs well and a
minimum number of adjustments are
required when switching rates. Width
and brilliancy were adequate, though
as with the other conversions, both the
drive control and brilliancy had to be
advanced. The amount of readjustment
depends on the receiver, age of tubes,
and general circuit efficiency.

Improving brilliancy

Because existing receivers are de-
signed for maximum efficiency at the
60- and 15,750-c. p. s. sweep rates, it
is reasonable to expect that color-adapt-
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Fig. 5—Optional height and linearity
additions to 8TS30 and most TV sets.

ed circuits will not perform compara-
tively as well when receiving color as
they do on black-and-white. In particu-
lar the horizontal width is reduced be-
cause of the decline in circuit efficiency
and with it there will be a decrease in
brilliancy (most receivers utilize hori-
zontal sweep for high-voltage genera-
tion.
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A decrease in high voltage affects
picture-tube beam velocity, and for this
reason focus and beam bending (ion
trapping) is also affected. Brightness
during color reception can he recovered
by adjusting the ion trap position. If
brilliancy is down to an appreciable
extent the ion trap should he readjusted
each time a change from monochrome
to color is made (and from color to
monochrome). If this isn't done the gun
structure of the tube eventually may be
damaged. The old type ion trap coil can
be used and coil current changed when
switching between color and mono-
chrome by use of switched resistors.

If picture width is improved by the
methods previously detailed, brillancy
will also improve. Thus, recovery of
proper width means high voltage has
2,50 been built up, and readjustment of
focus and ion trap position is not re-
quired.

To pick up some additional bright-
ness, the first high-voltage filter capaci-
tor can be removed from ground and
returned to the top of the damping
circuit.

If specially designed horizontal out-
put transformers and deflection yokes
are used, little trouble will be experi-
enced with foldover, insufficient width,
and brilliancy, or with lack of linearity.
These were just coming on the market
when we were making our conversions,
and we were not able to secure them be-
fore this was written. But they no doubt
will be readily available soon.
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Fig. 6—Color changes, Synchroguide;
Colortone unit uses similar circuits.

The same is true about color wheels
and motors. The one used in this con-
version was a home-built affair, but will
soon be replaced by a manufactured job,
and synchronized with a circuit which
will use a saturable reactor motor
control.

(A survey at press time sl.owed that
no complete kits were yet available,
though some parts, such as a color
wheel, were. Editor)

—end—
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NEW SOURCE OF TVI

Many of the new TV receivers have
their i.f. amplifiers tuned so the sound
and video carriers are at 41.25 and
45.75 mc respectively. There are two
basic reasons for the shift from 21
to 40 me. First, oscillator radiation
from sets having 21-mc i.f. amplifiers
causes interference to nearby TV sets
tuned to other channels. The use of a
40-mc i.f. raises the oscillator frequen-
cy sufficiently to prevent interference
caused by radiation. Second, 21-me i.f.’s
are not suitable for sets designed for
both u.h.f. and v.h.f. reception.

Although the shift to 40 mc elimi-
nates a source of interference to other
sets, and minimizes direct pickup of
amateur signals in the bands below
30 me, it leaves these sets wide open
to interference from police service
transmitters which operate in the 42.02-
42.94, 44.62-45.06, and 45.16-46.02-mc
bands. FCC regulations now permit
plate power inputs up to 10 kw to the
final amplifier of transmitters operat-
ing in the first two bands.

Since the FCC indicates these fre-
quency allocations are permanent, the
TVI from the source may increase as
new TV stations go on the air and
existing police transmitters continue to
be replaced or modified for higher
power.

It is possible that the interference
can be reduced or eliminated by ap-
plying TVI reduction methods now
commonly used by amateurs and some
set manufacturers. However, the prob-
lem of eliminating interference from
a 10-kw transmitter will be much harder
than from amateur transmitters run-
ning a few Lundred watts. The magni-
tude of the interference problem created
by 40-me police transmitters is evident
from a report of actual field tests de-
scribed in a recent issue of The APCO
(Associated Police Communication Of-
ficers) Bulletin.

interference tests

The tests were made to determine
the distance over which interference
was produced by 500-watt and 10-kw
transmitters operating at approximate-
ly 45.75 mec. Both transniitters used
antennas having a gain of 1.5. The
antenna heights were 135 and 400 feet
for the 500-watt and 10-kw transmit-
ters, respectively. The test conditions
were set up with a channel 2 TV station
and a test transmitter in the same di-
rection from the receiving dipole an-
tenna 30 feet high. The r.f. and if.
sections of the receiver were shielded
as far as was practical. The receiver
i.f. rejection—including traps—was 83
db. Measurements were made on the
basis that interference stronger than
25 db below the desired signal is ob-
jectionable and an interfering signal
more than 45 db below the desired sig-
nal is not noticeable.

In a fringe area where th2 strength
of the desired signal was 70 microvolts
per meter, the radius of objectionable
interference was 0.84 mile and the
radius of noticeable interference was
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TV Puzzles Children - - and Experts, Too Sometimes

“Where does the picture come from?” These two kids are baffled at the
very complex looking interior of a TV receiver mounted in a trans-
parent plastic cabinet, on display at Philadelphia’s Franklin Institute.

e

2.1 miles for the 500-watt transmitter.
Under the same conditions, the radii of
interference from the 10-kv transmitter
were 3.4 and 8.4 miles respectively.

In an area where the TV signal
strength was 225 microvolts per meter,
the 500-watt transmitter caused ob-
jectionable interference over a radius
of 0.46 mile and noticeable interference
over a radius of 1.12 miles. The 10-kw
transmitter produced objectionable in-
terference at 1.9 miles and noticeable
interference at 4.6 miles.

Changing any of the test conditions
causes a reduction or increase in the
interference level. For example, the
range of objectionable interference from
the 500-watt transmitter wes reduced
from 0.84 to 0.41 mile when tests were
shifted from channel 2 to channel 5.

It is quite possible that many com-
plaints of 40-me TVI can be cleared up
by using the new high-pass TV filters
designed especially for use with sets
having 40-me i.f.’s. Their attenuation
curve immediately below channel 2 is
much sharper than that of the common
high-pass filter designed for sets hav-
ing lower intermediate frequencies. The
sharper cutoff provides greater attenu-
ation at 40 mec without affecting the
strength of the channel 2 video carrier
or sidebands.

It is believed that most of the super-
power 40-mc police transmitters will be
installed in suburban or rural areas
well away from congested residential
zones. We sincerely hope that this will
become the general practice so as to
minimize TVI interference.

—end—
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TV INTERFERENCE

A home-wrecking motorist who drove
his auto through the home of James
Arata in Cincinnati, recently proved
what it takes to wreck modern TV
picture tubes—and sets.

Mr. Don Canady of Cincinnati sent
us a clipping which said, in part: “Mr.
Arata said he was talking to his wife
in a far corner of the room when he
heard timbers splintering. As the ma-
chine crashed through, the picture tube
of the television set imploded and an
iron radiator was hurled against an
opposite wall.”

Investigating, Mr. Arata found that
his television set had “disappeared”...
The crushed television set later was
found inside the hood of the automobile.

The motorist, incidentally, was later
fined $55 for reckless driving, with the
understanding that he was to pay for
the repairs to Mr. Arata’s home,
conservatively estimated at $5,000.

Television service technicians who
have heard of the dangers of implosion
have probably visualized somewhat sim-
ilar results from a much milder shock.
The fact is—TV tubes are getting
better and better. These tubes must be
rugged. On a 200-square inch glass
viewing screen, the total atmospheric
pressure is over 3200 pounds; on larger
tubes it is even greater.

But there have probably been numer-
ous TV viewers who, disgusted with
their sets because of improper repair
or servicing, poor programming, and
hammy acting, pray for release from
TV bondage some way, without break-
ing up their home—or their house.
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Television Service Clinic

Conducted By MATTHEW MANDL

ERTICAL sync instability some-
times occurs for only one sta-
tion of several that can be re-
ceived. Picture contrast and

quality is usually excellent and there
is ample signal strength. Horizontal
stability seems good, but for this one
channel the vertical-hold control is eriti-
cal and it is difficult to keep the picture
from rolling vertically. This trouble is
found wher: signal strength is high, as
opposed to sync troubles which usually
occur in fringe areas, or it occurs only
when the strongest station is tuned in.

When vertical instability is present
for only one channel the a.g.c. system
is either defective or too critically ad-
justed for proper reception of stations
with highest signal strength.

The result is insufficient negative bias
on the r.f. and i.f. stages. Too much
signal amplification results in the peaks
of the carrier signal operating on the
nonlinear (curved) portions of the char-
acteristic curve of the tubes. The signal
peaks may drive the i.f. amplifier grids

Ve i

NON-LINEAR SECTIONS

Fig. 1—Incorrect a.g.c. function. The
grids of the if. amplifier go positive.

positive as shown in Fig. 1. With proper
a.g.c. a strong signal will increase nega-
tive bias and thus cut down r.f. and
i.f. gain.

Picture signal peaks represent sync
pulses, and the clipped sync pulses
could cause horizontal and vertical sync
instability. However, automatic syne
lock is used by most sets. Horizontal
sync thus remains fairly stable, but
vertical syne troubles will cccur. If the
a.g.c. system is too far out, both hori-
zontal and vertical instability will occur
and picture quality will suffer too.

The a.g.c. control should be adjusted
while the strongest station is tuned in.
Advance the control to where the pic-
ture starts to bend or pull horizontally,
then back off until stabilit; is secured.
Even after this, sync instability may

occur for peaks of high modulation in
the transmitted signel, particularly dur-
ing film commercials. If too severe, the
a.g.c. will have to be decreased, though
this may give poor contras: for the
weaker stations in the area.

If the a.g.c. control is in2fective, or
if not present in some receivers, re-
place the a.g.c. tube and check capaci-
tors and resistors in the a.g.c. cireuit
for off-value or defective.

In some cases the antenna should be
reoriented. Low-ohm resisto.s or an
attenuation pad can be switched across
the antenna terminals of the receiver
to cut down the signal for .l.e strongest
station. The value of the resistor or pad
will have to be determined experimen-

tally.
Retrace lines

I converted a small screen receiver to
a larger one, using a new horizontal out-
put transformer and matching yoke. 1
now have retrace lines on the screen
and excessive stretching of the picture
at the left of the screen. Also, what
can be done for a noisy contrast control?
H. H., Flushing, N. Y.

The following might help eliminate
the difficulties:

1. Check ion-trap magnet adjustment.
Incorrect setting will cause retrace lines
to show because brilliancy has to be
advanced too much and thus affects
blanking. Check contrast control po-
tentiometer for loose connections and
clean shaft bearing and sliding contact
with contact cleaning fluid. If this
doesn’t help, replacement will be nec-
essary.

2. Reduce drive to horizontal output
tube by adjusting drive control. Re-
adjust linearity control as drive control
is turned—also width control. If drive
control does not reduce left stretech,
check screen and plate voltages of hori-
zontal output tube. See that the new
transformer has not increased the volt-
age boost beyond that callcd for by
original circuit.

3. As final resort, change voltage-
boost filter capacitor (the one on the
damper cathode side) to one of slightly
different value than original. In the
RCA 630 this is C186, .05 uf. It may
be defective or of incorrect value for
the new transformer.

Sync loss

I have a Zenith 24H20 which has no
horizontal syncronization. The picture
rolls and tears and tube replacement has
not helped. R. J. E., St. Louis, Mo.

This is caused by either an open cir-
cuit feeding sync to the control system
or a defective component in the phase
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detector and control circuit. Try the
following: Replace the 100-upf capaci-
tor at the cathode of the 6AL5 phase
detector. When this is defective, a posi-
tive voltage will appear at the plate
(pin 7) of the 6AL5 instead of a nor-
mally negative voltage. Check the sync
clipper stages feeding the horizontal
system.

In some Zenith models loose rivets
or: the phonevision connector plug con-
tribute to horizontal instability. If
shorting bars are not soldered to the
rivets, solder them. Check for a shorted
capacitor at the plate of the control
tube and an overheated resistor in the
a.g.c. return. Also test resistors for
incorrect values, and if not within 10%
replace.

Echo effect

In an Admiral (21F1 chassis) I get
several thin white-and-bla k lines fol-
lowing any vertical picture information.
This is particularly noticeable for any
abrupt change from black to white in
the scene, or vice versa. W. J. McMahon,
Valley Stream, N. Y.

This is known as “echo” or “ringing”
effect and usually occurs for every
station tuned in. Contrast this to ghost
reception which will usually show up
for only one or two stations, and has
more pronounced picture displacement.
Echo effect is caused by an overpeaked
video amplifier or by a misaligned video
i.f. section. High-frequency components
of the signal pulse the offending stage
into a transient oscillation which causes
the repeat lines at sharply defined
edges of picture images. If it only
occurs on one or two stations it indi-
cates that the r.f. alignment may be
out. If the level of the video carrier is
low with respect to the s.:ind carried
on some channels, this effect will occur.

Try a new 6AC7 video amplifier and
also make sure that the peaking coils
are well separated from other compo-
nents and dressed away from the chas-
sis. Test the coils to see they are not
defective.

Check the alignment of the video i.f.
stages to see that bandpass is not
humped around the high-frequencey side-
band section of the response curve. Also
check for a critical i.f. stage which
might be near the oscillation point
because of a bad tube or defective part.
Check r.f. alignment if trouble is con-
fined to one or two channels.

Wavy scan at left

On the left side of the screem in a
Hallicrafters 810 receiver the scanning
lines are wavy in what appear to be
vertical sections as shown in the draw-
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Television

ing (Fig. 2). What causes this condi-
tion? P. E. B., Martinsville, Va.

This is produced by an open or de-
fective capacitor across one-half of the
horizontal deflection coils. This capaci-
tor balances the distributed capacity of

Fig. 2—Defective yoke capacitor }vill
cause this vertical wavy-type distortion.

each coil section and prevents the dis-
tortion which looks like vertical sections
of waviness. Replacing this capacitor
will correct the trouble you are en-
countering.

Hum Bar

What causes a dark, horizontal bar
to uppear on the screem of the receiver?
Along the edges of the bar the picture
bends slightly. L. D. W., New York,
N. Y.

The usual cause is a defective tube
(cathode to filament short) in any of
the following stages: tuner, video i.f.
amplifiers, video detector, video ampli-
fier, d.c. restorer, or a.g.c. tube. The
edge of the picture bends because the
sweep circuits are also affected by the
defective tube.

Replace any filter capacitors which
are not providing good hum filtering,
for a ripple from the power supply can
contribute to hum bar effects. Check
the tubes in the stages mentioned, or
replace one at a time until condition
is corrected. Hum introduced into the
picture signal affects bias at a 60-cycle
rate and thus produces the horizontally
shaded area.

intercarrier buzz in Philco

The intercarrier buzz is very severe
in a Philco 50-T1600. I've tried tube
replacement but this did not help. The
buzz decreases somewhat for critical
fine tuning adjustment and proper con-
trast, but is still objectionable. J. E.,
Burbank, Cal.

This may be caused by a defective
noise-filter capacitor in the FM detec-
tor system. This particular capacitor is
the 2-uf one across the output of the
sound detector which absorbs the ampli-
tude modulation components of the FM
signal. If it does not provide adequate
filtering the low-frequency sync compo-
nents will be heard from the speaker
in the form of audio buzz.

If replacement of this capacitor does
not help, try a new 6T8 tube. If buzz
persists, the trouble is probably due to
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misalignment of the video i.f. section
and this should be checked.

Picture positioning in Zenith

How can the picture be moved to
the right on a Zenith H2447R receiver?
What would also cause occasional pic-
ture instability in this receiver? H. H.
H. Los Gatos, Cal.

The picture can be positioned to the
right (or other directions) by using
the centering control lever on top of
the square plate of the focus-magnet
bracket on the tube neck assembly. An
up-down movement of the lever positions
the picture horizontally, while a left-

Television

TV reception during October will be
similar to that experienced in Septem-
ber, to the extent that the weather for
the two months is similar. Reception
beyond normal distances will be gov-
erned almost entirely by weather con-
ditions. Sporadic-E dx, as in September,
will be rare, and if it develops at all,
the openings will be of short duration
and the signals will not approach those
of summer in either strength or steadi-
ness.

Signals coming from beyond the nor-
mal reception range because of tropo-
spheric effects, will be, on the other hand,
generally steady. The inexperienced
viewer is sometimes misled by his re-
sults in the fall months, for tropospher-
ically reflected signals may come in
consistently for several evenings in a
row, with such clarity and steadiness
that he is led to think they should
continue the year around.

If the TV antenna is shielded by
dense foliage at close range, fall brings
improved reception for another reason:
The falling of the leaves reduces the
screening effect of nearby trees. This
effect is noticeable at considerable dis-
tances at times, particularly if the
receiving location is behind a wooded
hill.

Cool, calm evenings following the
bright sunny days of October’s “World
Series weather” will be the best time
to try for tropospheric dx. The effect
will be most pronounced (though prob-
ably less frequent) on the high chan-
rels. In the more northern parts of the
country the first part of the month
will be generally better than the last,
after the weather begins to turn con-
sistently cool.

Auroral disturbances should be fre-
quent in October, their effects being
most marked in northeastern U.S.A.
and adjacent portions of Canada. A
communications receiver is helpful in
checking for signs of coming auroral
outbursts.

The National Bureau of Standards
station, WWV, carries up-to-the-minute
warnings of expected disturbances on
all its frequencies: 2.5, 10, 15, 20, 25,
30, and 35 mec. During the tone-off per-
iods of one minute’s duration, at 20
and 40 minutes past the hour, letters
are transmitted in code and are read-
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right adjustment shifts it vertically.

For slight horizontal instability, ad-
just the hold control initially, and if
instability still persists, try slight re-
adjustment of the a.g.c. control, for
the latter can cause picture bending
and instability (as well as increased
intercarrier buzz and poor picture quali-
ty). Finally, replace the 6AL5 hori-
zontal phase detector, or the 6SN7-GT
control tube. Also check the 6SN7-GT
oscillator, and if this fails to correct the
trouble, a general test will have to be
made of all the parts in the horizontal
lock system.

—end—

DX Report

ily deciphered. The letter N (dah-dit)
means ‘“‘normal” or no pronounced dis-
turbance expected for 24 hours. The
letter U (di-di-dah) indicates ‘‘un-
stable” or some disturbance possible.
If W (di-dah-dah) is heard, disturbed
conditions are prevalent or expected
within 24 hours.

Disturbances pronounced enough to
affect v.h.f. signals usually develop
about an hour or so before sundown,
fading out during the mid-evening
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PRF3-TV, channel 3, Sao Paulo, Brazil,
verifies a record-breaking report from
a televiewer in Halifax, Nova Scotia!
The distance is more than 5,000 miles.
hours, and frequently returning around
10 pm and lasting for several hours
thereafter. The sound of the WWV
signal, or any others between 2 and
10 me, are a good tip-off. As an ‘iono-
sphere storm” is developing, signals in
this range develop violent fading, some-
times with a fast flutter superimposed
and easily detected.

Interested dx enthusiasts are asked
to turn their rotatable arrays toward
the north when auroral conditions are
observed or expected. Reception up to
1,000 miles may be possible, and infor-
mation as to the nature of such recep-
tion is earnestly solicited. Organized
information aids dx analysis.

—end—
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PEED is an essential character-

istic of the modern servicing tech-

nique. To attain speed, the radio

service technician must have a
thorough knowledge of fundamental
electronic theory and circuits. He must
also have suitable test equipment and
know its limitations and use.

One common trouble-shooting method
is signal substitution (or signal injec-
tion). This requires a signal generator.
Starting from the speaker end, a sig-
nal is applied to each stage or group of
stages, and, progressively, the result is
noted in some manner in thke output.
A limitation is that the signal genera-
tor and the receiver tuning dial must
usually be preset. For rapid trouble-
shooting, a universal-frequency signal
source is desirable, since no dial-twid-
dling will then be necessary. Such a
signal source can be had from any ex-

The compact Signal Launcher fits inside a shielded, two-piece aluminum case,
easily made. A 3A5 miniature tube in a 1,120-cycle multivibrator circuit pro-
vides square-wave output for rapid trouble shooting by signal substitution. No
dial twiddling is necessary, since harmonics are rich. 1.f.s can be aligned, too.

Current drain is low.

By ROBERT E. ALTOMARE

R.f. point source

speeds servicing

tremely distorted low-frequency genera-
tor. Most often a square wave having
a fundamental frequency approximat-
ing 1,000 cycles is used. Multivibrators
have been used in the past to obtain
this.

Such a signal source is useful since
a distorted wave has not only funda-
mental frequency energy but harmonic
energy as well. Any complex wave can
be broken up into a Fourier series rep-
resenting a series of sine waves har-
monically related. The number of har-
monies and their amplitude is a function
of the original wave-shape. When the
output of the distorted wave is applied
to a cireuit, the circuit will choose and
pass only those frequencies it can
handle.

Thus, an i.f. amplifier will pass
essentially the intermediate frequency.
Only audio-frequency components will
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Left: unit is injecting a signal;

note ease of handling.

pass through an a.f. amplifier. This
principle can be used to simplify trou-
ble shooting.

A suitable instrument

A test instrument of the universal-
frequency type which can be used for
trouble shooting and alignment too is
described. A multivibrator circuit hav-
ing a fundamental frequency of ap-
proximately 1,120 cycles is used. The
output waveform provides strong sig-
nal energy over a wide frequency range.

The Signal Launcher unit is compact
and self-contained, being mounted in" a
probe-projectile type housing. It is light,
small enough (see photo) to be held in
one’s hand, and battery operated, neces-
sitating no dragging wires or cable.

ouTPUT
>

PIN 4 NOT USED QSW
=+ =1
15V 22.5-30v

Fig. 1—Signal Launcher
is a multivibrator. The
ceramic capacitor C3 in
the output was replaced
by a 22,000-ohm resistor
in one unit inspected.

Fig.2—A complex square
wave rich in harmonics
is generated. It can be
used as a universal sig-
nal source for shooting
many types of troubles.

The life of each battery is practically
equal to its shelf life. One of these units
has been in operation for three years
and the original batteries are still used.
The unit might be kept in operation by
using discarded batteries from battery
portable receivers.

At the fundamental frequency, the
r.m.s. output is 2.4 volts and less, of
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course for high harmonics. Most bands
of an all-wave receiver and the i.f.
stages of FM receivers are covered.
Fig. 1 shows the schematic circuit. A
type 3A5 7-pin miniature battery tube
is employed. A No. 1 flashlight cell

provides filament voltage. Note that
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Fig. 3—The case dimensions ; note cutout
for switch. Use 1/16-inch aluminum.

the series filament connection is used
although only 1.5 volts is applied. The
B-supply is 22.5 volts, and can be one
section of an Eveready type 467 (or
457) Minimax 67.5-v battery. Since first
building this instrument, smaller bat-
teries are being marketed. These pro-
vide more output, since they furnish
30 volts (Eveready 413, Burgess
U20E). All resistors are '3 watt, al-
though larger sizes are easier to obtain.
The two blocking (coupling) capacitors
are mica, postage-stamp size. The out-
put is taken through a .001-uf ceramic
capacitor.

The output waveform is shown in
Fig. 2. This wave-shape was selected
to provide ¢ptimum output over a wide
frequency range. The output signal is
applied to the circuit under test in a
single-ended manner; i.e., only the probe
tip is used. No return connection is
necessary.

Making the case

The housing may be any handy shape
or design. Thus, a square could be used.

The container shown was made from
144-inch sheet aluminum in two sections.
Fig. 3 shows the physical layout and
dimensions of both sections before form-
ing. The sawtooth edges are formed
by cutting out with a hack-saw or tin-
snips and finishing with a file. Part A
is formed to have an inside diameter
of approximately 1 inch by rolling
around a l-inch dowel or pipe, ham-
mering lightly if necessary. Part B is
formed around a 1%-inch dowel. A sec-
tion is cut out at S to provide space for
mounting a slide switch. This can be
riveted in place.

Aluminum soldering or welding of
the outside seam of each piece prefera-
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bly should be done with the forming
dowel in place. Solder only along edges
Y-Z and Y'’-Z'. Aluminum soldering
generally is difficult, but excellent re-
sults can be obtained by using alumi-
num solder and a small torch. Stearic
acid is useful as a flux. The dowel forms
now may be removed and the inside
seam also soldered but only at the ends.
The most difficult task foliows. This is
gently bending the triangular edges of
section A between X and Y to a point,
rounding at the same time. If a lathe
is handy, the wooden dowel previously
used may be turned to have approxi-
mately the same taper as the desired
finished product. By properly inserting
the dowel, the aluminum may be formed
nicely by hammering. The four new
seams should now be soldered.

If the unit appears rough at this
point, sandpaper and a bit of elbow
grease will miraculously transform it
into a smooth, professional job.

Point X is now longitudinally filed
toward point Y until a hole large
enough to admit the lead from C3, in-
sulated except at the very tip by means
of a length of spaghetti.

The portion of section B between X
and Y is now similarly formed except
that the trapezoidal edges form a tap-
ered cylinder which fits snugly around
the pipe end of section A. This completes

i SCREW

HOLE

TUBING

*—SCREW

TAPERED
LUCITE HEAD

Fig.

the housing except that a cap or plug,
as desired, may be fitted over the end
of “B”. Some constructors may prefer
to use standard thin-walled brass tub-
ing. The cylinder-forming process will
then be unnecessary. Other alternate
schemes such as the one depicted in
Fig. 4 are possible. Here an 8-inch
length of 1%-inch tubing is used. A

4—Alternative generator housing.

ALUMINUM TUBES
(SEE TEXT)

LUCITE DISC

R
(BEHIND R

c3

\
4
R.F. QUTPUT LUCITE R

3AS DISC

. SOCKET
;
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small hole is drilled through the center
of a short length of 1%-inch lucite,
plexiglas, or polystyrene rod. The rod
is tapered as shown.

Wiring procedure

The entire unit (see photo) may be
easily inserted in—or removed from—
the housing. Fig. 5 shows a 7-pin but-
ton type socket mounted in a lucite
ring of 1-inch diameter. C1 and C2 are
arranged as shown and wired to the
socket, their leads furnishing all the
support needed. Now R1, R2, R3 and
R4 are wired. Another lucite disk, hav-
ing a 3-inch center hole, is now ar-
ranged. Three leads thread through the
center hole and connect to the battery
and small slide switch mounted in the
cutout provided. This is all there is to
the wiring. A 2-inch 6-32 headless screw
should be arranged as shown to increase
the rigidity of the unit.

Using the probe

If no wiring errors have been made
the tube and support can be inserted
in the housing and the unit should be
ready to operate. Check the unit by
touching its output to the input of an
audio amplifier. A loud clear note
should be heard from the speaker.

To become familiar with the opera-
tion of the Signal Launcher try it out
on a receiver in operating condition.
Touch the probe to the plate of the
power amplifier. Note the sound and
then move progressively toward the
front end of the receiver by touching
the power-amplifier grid, driver plate,
ete., until the antenna is reached.

Having become familiar with the
general operation, the final test can be
made on an inoperative receiver. The
unit cannot be used to check FM and
TV front ends, however. Proceed as
above until a point is reached where
a very weak or no signal is heard. The
trouble will usually be found between
the last two points touched.

-—end—

SLIDE SWITCH

8-BATTERY
(SEE TEXT)
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ONSTRUCTIONAL articles rate
high in reader interest. It is nat-
ural that they also should stir up
the largest amount of reader-

author correspondence. Most of the
author’s “fan mail” is from readers
who have had trouble duplicating re-
sults claimed in the magazine. Precious
few readers ever write letters for any
other reason than to find out “how to
make the thing work.”

One of two things usually is respon-
sible for the reader of a construction
article being unable to make a piece of
equipment work according to claims.
Either some error crept into the text
despite careful checking, or (more
often) the reader has made circuit
improvisations or substitutions for
components specified in the article.

Most authors are familiar with the
letter which confides, ‘“The unit was
built exactly as you described, except
.. .7 A list of substitutions then fol-
lows, and substituted meters cause the
most trouble.

There is only one sure way to dupli-
cate results in v.t.v.m. construction
articles—use the exact milliammeter or
microammeter specified. Other meters
may be employed successfully only by
making critical changes in the circuit
design. For example, a typical single-
tube d.c. vacuum-tube voltmeter -cir-
cuit is shown in Fig. 1. Factors giving
rise to trouble are:

Meter resistance
In Fig. 1, a bridge circuit is used to

BY
RUFUS P. TURNER

zero-set the meter. This bridge contains
four resistance arms: (1) the tube
plate-cathode internal resistance R,,
(2) Ra and Rb in combination, (3) re-
sistor Re and (4) resistor Rd. The
bridge is balanced, and the meter ac-

Fig. 1—A simple v.t.v.m. to measure d.c.

cordingly set to zero, when Rb is
adjusted to make (Ra 4+ Rb)/R, =
Rd/Re. This is the condition for null,
or zero bridge output.

The bridge is balanced for only one
value of plate current. When an un-
known voltage is applied to the input
terminals of the instrument, a change
in plate current occurs, and we want
this change to cause a deflection of the
meter. Now, unless the combination
Ra 4+ Rb is made quite high compared
to the internal resistance R. of the
meter, a large percentage of the plate-
current change will flow through Ra
and Rb instead of through the meter.
The result will be a lower meter read-
ing than desired. Or, the circuit is said
to be insensitive. For best sensitivity,
the circuit designer makes the total
resistance of Ra and Rb at least 10
times the internal resistance of the
meter. Also, to forestall loss of sensi-
tivity due to high resistance in bridge
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arms Re and Rd, these latter two resist-
ances are made low enough that their
current is about 5 times the maximum
tube plate current.

Along comes the reader (with all
good intentions) who decides that this
circuit is just what he has been waiting
for, but the author shows a 0-1-milli-
ammeter and the lowest voltage range
is 0-1 volt. Now, reasons Mr. Reader,
let us substitute a 0-100 microammeter
(10 times as sensitive as the milliam-
meter) and get a basic instrument
range of 0.1 volt.

Let us see what happens when this
is done. The 0-1 milliammcter specified
by the author has a resistance of 100
ohms, and Ra 4+ Rb — 1,500 ohms—
just 15 times Run—a Zood design condi-
tion. The 0-100 microammeter, on the
other hand, has an internal resistance
of 2,500 ohms. So for this latter meter.
the Ra 4+ Rb combination has less re-
sistance than the meter! Most of the
maximum-signal plate current now
flows through the zero-set circuit in-
stead of through the meter, and an
insensitive condition results. The micro-
ammeter could be successfully substi-
tuted only by properly changing the
values of Ra and Rb and possibly Re
and Rd as well.

Meter resistance assumes importance
too when a meter of the same range but
of different type or manufacture is
used. For example, the author may
specify circuit constants for a 50-ohm,
0-1 d.e. milliammeter. The manufac-
turer’s name and the meter type num-
ber appear in the published parts list.
Although the reader’s meter may have
the required 0-1 ma range, it mav be a
different make and with a different
internal resistance. Also, the reader’s
meter could be of the same make and
range but of a different type or model,
and similarly with a different internal
resistance. In this case, as before, the
identical results specified by the author
will not be obtained unless the reader
uses a meter of the same make, range,
type or model, and resistance recom-
mended in the article.

Independent zero-set

An independent zero-set circuit, Fig.
2, is often specified in v.t.v.m. setups,
especially in battery-operated instru-
ments. It employs a separate battery
and high-resistance rheostat for buck-
ing the steady plate current out of the
meter.

The reader, trying to escape the sepa-
rate battery requirement, undertakes to
design a bridge balancing circuit simi-
lar to Fig. 1 and will note immediately
when the instrument is placed into
operation that the sensitivity claimed
in the article is not possible to obtain.
But even in the best bridge zero-set
circeuits a little of the plate-current
change will flow through the zero-set
circuit, reducing the sensitivity of the
instrument. In the battery-operated
bucking circuit, on the other hand,
greater sensitivity is obtained as long
as a high battery voltage and high re-
sistance zero-set rheostat are employed.
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Meter drift and slam

Sensitive mieroammeters in v.t.v.m.
circuits show considerable continuous
zero drift unless extraordinary precau-
tions are taken to stabilize the circuit.
This effect is noticeable especially in
meters having full-scale values less
than 100 mieroamperes.

This drift shows conditions present
in the circuit all the time but which are
too slight to be shown up by the less
sensitive meters normally used. One
such condition is fluctuation of tube
cathode temperature. Cathode tempera-
ture and operating voltage fluctuations
easily can cause plate current changes
of 2 to 10 microamperes. A change as
small as this scarcely would be visible
on the scale of a 0-1 milliammeter, but
constitutes a large shift on the scale of
a 0-20 or 0-50 microammeter. Similar
meter drift is caused by heating in re-
sistors. Momentary resistance shifts
due to changing temperature conditions
shift the meter deflection by a small
amount. A sensitive microammeter
displays this variation.

After a v.t.v.m. is switched on, the
tube plate current increases slowly to
its maximum operating level during the
so-called warmup period. While the
plate current is changing, the plate re-
sistance of the tube passes through a
number of corresponding values. The
zero-setting bridge network consequent-
ly is unbalanced until the normal
operating current level is reached.

This unbalance causes the meter to
be deflected sharply while the instru-
ment is heating up, after which the
pointer settles slowly back to zero. In
a carefully designed instrument, this
initial deflection seldom exceeds one-
third to one-half full-scale. When a
more sensitive meter is substituted
without redesigning the circuit, how-
ever, this initial false deflection may
exceed full-scale and cause damage.

Multimeter circuits

The factor of internal meter resist-
ance (R,) is as significant in multi-
meters as it is in v.t.v.m.’s. In a high-
range voltmeter, multiplier resistance
usually is high compared to the internal
resistance of the meter and has the sim-
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.y
3

>

Fig. 2—Independent zero set for v.t.v.m.

ple ohmic value E/I, where E is the
desired full-scale voltage deflection and
1 is the full-scale current deflection (in
amperes) of the meter used. In a low-
range voltmeter, on the other hand, the
multiplier resistance becomes compara-
ble to the meter resistance, and the
multiplier resistance then correctly is
equal to (E/I) — Ru.

A practical rule is: First calculate
the multiplier value E/I, ignoring the
meter resistance. If the value obtained
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by this method is not greater than 10
times the meter resistance, then the
meter resistance must be subtracted.
This gives an odd multiplier value, but
the off-size multiplier is necessary for
maximum accuracy. If the author speci-
fied a multiplier requiring the series
connection of several standard resistor
values, don’t substitute the nearest
even-sized resistor and expect to obtain
the specified instrument accuracy. The
more sensitive the mieroammeter em-
ployed, the more important it is to
subtract the R. value from the
caleulated multiplier value.

Meter rectifier efficiency

When the author indicates a bridge
rectifier, do not use a single-clement
half-wave meter rectifier and expect to
obtain the same calibration. Various
rectifier circuits differ in efficiency—
that is, the ratio of d.c. output voltage
to a.c. input voltage. Fig. 4 shows five
common circuits employed with recti-
fier-type meters. The efficiency of each
circuit is given.

All rectifier-type meters tend to be
nonlinear below about 2 volts a.c. So
expect to be obliged to make a special
low-range scale calibration. Meter ree-
tifier response is affected noticeably by
temperature and frequency. Unless
crystal diodes are used, most rectifier-
type meters will not hold calibration
beyond 5,000 cycles. Some do not go
that high. Germanium crystal diodes
extend the frequency range to approxi-
mately 100 megacycles. Silicon erystal
diodes will operate at several thousand
megacycles, but they will not withstand
the voltages at which germanium diodes
can be operated. The combined errors
of the rectifier-type current or volt-
meter limit the accuracy of such instru-
ments to about 5 percent. It is not un-
common for homemade voltmeters of
this type to have errors higher than
5 percent.

When the circuit calls for a rectifier-
type meter, do not substitute an a.c.
voltmeter of the moveable iron-vane
type without taking into consideration
the high current required by the latter
type of meter.

Mounting meters

Panel-type meters used in the con-
struction of electronic test instruments
usually are intended for mounting on
nonmagnetic panels. Only when special-
ly ordered are these meters ordinarily
supplied for use on steel panels.

A panel of magnetic material, such
as steel or iron, shunts the magnetice
gap in the meter movement, changing
the full-scale deflection and often affect-
ing the linearity of response as well.
When the author has employed a com-
mercial meter of conventional type on
a bakelite panel, you may be sure that
your calibration will not be the same as
his if you use the same meter on a steel
panel. Order a meter which has been
calibrated for installation on a steel
panel to get his results.
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When a regular meter is installed on
a steel panel, the error introduced may
be 2 percent or more. Thick panels are
worse than thin ones. The panel effect
has been responsible for a great deal of
the unsatisfactory performance of

+ +
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+ +
l | l
AC | - AC .

1/2 BRIDGE eff=72% 174 BRIDGE eff=36%

N
I 4 +
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V/2WAVE SINGLE ELEMENT eff =36%

Fig. 3—Meter rectifiers may differ in
efficiency, or ratio of a.c. into d.c. out.

multimeters, v.t.v.m.’s, indicating fre-
quency meters, and similar direct-read-
ing instruments built by experimenters
and amateurs.

The indicating meter must be mounted
out of the immediate vicinity of mag-
netic fields such as those set up by
filter chokes and power transformers.
Appreciable error can be introduced by
such fields. The meter also must be
kept away from excessive heat from
tubes and other components. The com-
plete instrument must be built to elimi-
nate all vibration which might be
transferred to the meter movement.
Follow the author’s layout of parts. He
probably had your same trouble in the
beginning and had to remount the parts
on the chassis and panel several times
before the finished layout was obtained.

The builder should consult meter
manufacturer’s specifications to deter-
mine the recommended position for
mounting the meter. Some panel-type
meters are calibrated for vertieal
mounting only, while others are guar-
anteed for both horizontal and vertical
installation. Some meters are not in-
tended to be mounted at an angle, such
as in slant-front instrument ecabinets
or meter boxes.

If no information is available, and
the reader calibrates his instrument
with the meter in a certain position
(for example, vertical or at a 45°
angle), the instrument should be used
thereafter only with the meter in that
same position.

—end—
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Tube Replacement Tips

Banish care: make
use adapters and
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tubes last longer,

proper substitutes

W

Sl EgE

Loktal, octal, and miniature tube adapters. Use care in choosing proper tubes.

HE tube “shortage” of last winter

is now an unhappy memory. Look-

ing back, we can see that the

shortage was largely artificial,
caused chiefly by hoarding by specu-
lators, and occasionally by the radio
technician himself. Signs are not lack-
ing at the present time that a much
more gradual, but very real, shortage
is growing on us. The continued step-
up of military orders is approaching
saturation for the tube plants—a situ-
ation that by no means existed last win-
ter. Manufacturers are already cutting
out production of some of the rarer
tubes, “for a month or two,” while
concentrating on defense orders. There-
fore it is time to begin thinking about
means of preparing for and meeting
eventual tight tube situations.

The word substitute always carries
with it some idea of inferiorvity—and
with good reason. Only rarely will a
substitute tube equal completely the

appearance, the mechanical stability,
and the performance of the tube it re-
places; and even then the customer’s
pocketbook will suffer sharply for the
change. That is why a tube substitution
should be to the technician what tell-
ing a lie is to a gentleman: a last re-
sort rather than a form of first aid.

There are several ways to secure
enough replacement tubes so that you
do not need to substitute. First, give
up shopping around among several tube
suppliers. Tube jobbers take care of
their regular customers first, of course.
Select a parts jobber large enough
and well-established enough to receive
sizable quantities of tubes for his quota,
and let this dealer know you are con-
centrating all of your parts business
with him and are depending upon him
to see that you get your fair share of
scarce tubes. He will very likely do
just that.

Second, watch your tube inventory
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By JOHN T. FRYE

like a hawk. Don’t wait until you “are
down to four” before ordering.

Third, don’t hoard. My jobber says,
“I don’t want orders obviously dictated
by the hoarding instinct. When a guy
who has been using about twenty
50L6’s a month suddenly asks for a
couple of hundred, he is not fooling
anybody—nor is he going to get the
tubes. I want the fellows to order what
they really think they will need—say
in the next month. That gives me a
chance to plan my own ordering and
then to distribute the tubes so that they
will really go into sets. All unfilled tube
back-orders are cancelled at the end of
each month; so a whole new up-to-date
order should be sent in every thirty
days.” Ask your own tube dealer how
he wants orders sent in and then follow
his wishes.

Fourth, work out a ‘“‘reciprocity” ar-
rangement with one or more other serv-
ice technicians in your community.
Such an arrangement should be made
only with a technician who gets his
tubes from a different source than you
do. Friendly technicians can sell tubes
to each other at a discount of about half
of that received from the jobber. This
will prevent unnecessary delay in put-
ting a receiver back into operation
while a needed tube rests unused on the
shelf of another shop. It will also in-
sure against anyone’s abusing the ar-
rangement, for it will be to his finan-
cial advantage to get the tube from his
own jobber if at all possible.

Making tubes last longer

See to it that tubes last as long as
possible. During normal times many
tubes are discarded when a little extra
effort could extract many more months
of useful life from it. For example,
rectifiers such as the 3575, 35Y4, 35W4,
etc., often develop a condition where
they radiate a static-like noise into 2
nearby loop antenna when they are
jarred, even by the vibrations of the
speaker. A grounded shield quickly
made from a piece of tin and placed
around one of these tubes will stop the
noise completely and allow the rectifier
to live out its normal life span.

160 2la 2a 2la  8)3a  833a
6SAT. 46SK7 _65Q7  25L6 2526
v abw Ty~ e ?
A
a
84 84n 84n Ma  20a
125AT,_125K7 12507 s0L6 3525
22.8v N 2.6 7 50V REY
54

b
Fig. 1—E and R in typical filaments.
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Many grid-cap tubes develop a poor
connection between the cap and the
grid lead, causing noise and abrupt
changes of volume. Remove the solder
from the ecap, thoroughly scrape the
exposed end of the lead, and resolder.
This will restore nine out of ten.

A microphonic tube can often be ex-
changed with a like tube in another
circuit where the microphonic condi-
tion can cause no trouble.

Three-way portable tubes are often
replaced unnecessarily. The vacuum
tube or selenium rectifier furnishing
the filament current for these tubes
loses some of its current-passing abil-
ity with a resulting lowering of current
through the 50-milliampere filaments.
Replacing the tubes (especially the one
containing the oscillator) will often re-
store the set to operation for a short
time because of the high initial emis-
sion of the filaments even under too-
low-filament-current conditions, but as
soon as emission drops to normal, the
set will not operate again. But, if tha
filament current is raised to its nor-
mal value by replacing the weak rec-
tifier (make sure voltage-dropping re-
sistors in filament circuit are at rated
resistance) the original tubes will work
quite satisfactorily even on a line volt-
age as low as 100 volts.

Some customers, especially those who
live on farms, will burn out a surpris-
ing number of 150-ma tubes in ac-de
sets. The fault is usually high line
voltage. Inserting a 10-watt, 100-ohm
resistor in series with the filament
string will often double or triple the
life span of these tubes without im-
pairing the operation of the set in the
least. The resistor should be mounted
above the chassis if at all possible, and
it should be cut into the filament cir-
cuit near the hot end, the one farthest
from B-minus. Replacing a 35-volt fila-
ment tube with a 50-volt equivalent
(such as a 50B5 for a 35B5) will also
help, but this is not as effective.

In spite of all your efforts to make
tubes last as long as possible, in spite
of all the replacements you can buy,
borrow, beg, or steal from your jobber
and fellow repairmen, there is bound
to come a time when a needed tube
simply is not to be had. Then, if the
customer’s set is not to sit out the em-
ergency, you must substitute tubes.

Substitution changes

Tube substitution is possible because
over seven hundred different types of
tubes are used in radio and television
receivers to perform less than a dozen
basic tube functions. These include
oscillation, detection, conversion, volt-
age amplification, power amplification,
rectification and visuval indication.

However, tubes for a particular func-
tion, say oscillation, vary greatly. Fila-
ment voltage, filament current, num-
ber of elements, size, bias requirements,
basing, power output, etc., must be con-
sidered in making a substitution.

A mistake in the filament needs of
the substitute to be will probably re-
sult in the burning out of one or more
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tubes. In transformer sets where the
filaments are connected in parallel, it
is necessary only to see that the rated
filament voltage of the tube is the
same as the voltage of the secondary
winding supplying it. Current require-

410V 6.3V 2.6y 6.3V 25V 25V
12SKT  65Q7 2516 2526

139a  65A7
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34
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Fig. 2—Using a 128K 7 for a 6SK7 (a);
difficulty (b) using 6SK7 for a 12SK7.

ments can be ignored, for as long as 6
volts is applied to a 6-volt filament,
that filament is going to pass the proper
current—at least until Ohm’s Law is
repealed! Of course current capacity
of the transformer cannot be exceeded.
However, in transformerless sets
where the filaments are connected in
series, across the line, the current rat-
ing and resistance of the filament are
important. Fig. 1-a and 1-b show the
voltage and resistance distribution of
typical filament circuits using 0.3- and
0.15-ampere tubes respectively.
Suppose it is necessary to substitute
a 12SK7 for a 6SK7. First, the extra
6.3-volt drop aecross the filament will
have to be subtracted from R by re-
ducing that resistance to 139 ohms.
E _ 63

=T T3

I
160-21 = 139 ohms.

Then the filament of the 12SK7 will
have to be shunted with an 84-ohm
resistor so that 0.15 ampere can flow
through it and another 0.15 ampere
can go through the 12SK7 to make up
the total of 0.3 ampere passing through

=21

PR

|37

the other tube filaments in the chain.

R :__1?6 = 84 ohms.

Figure 2-a shows these changes.
Figure 2-b pictures the even more
complicated Rube Goldberg changes
that must be made if a 6SK7 is sub-
stituted for a 12SK7. The reader can
figure out for himself why the various
values of series and shunt resistors
must be employed to insure that a full
0.3 ampere passes through the 6SK7
and only 0.15 ampere goes through the
other filaments. Such a substitution
should be avoided. In addition to the
excessive amount of heat released in-
side the set by the resistors, there is
the sobering thought that if R2 or R3
fails, one or more tubes will go west
muy pronto. When at all possible, try
to select a substitute tube for series-
filament radio or TV sets that has the
same fillament current requirements as
the other tubes in the set. If this is
not possible, try to find one that has a
lower current requirement so that it
will need only a shunting resistor.

Using an adapter

Often such tubes can be found in a
series with a different type of base
and then the problem is whether to
change the socket or use an adapter.
Changing the socket makes a neater
job. But, changing a socket in a
crowded, compact set is often a difficult
and tedious job. Adapters do not look
so neat; they require more ‘head
room”, and increase the length of all
leads. At the same time, they permit all
of the work to be done outside of the
set without disturbing the wiring. This
writer prefers to use an adapter when-
ever possible.

They can be bought, but it is usually
more convenient to make tl'em yourself.
A collection of bases from discarded
tubes, a good variety of sockets, some
wire, a few lengths of spaghetti, and
some Duco cement are needed. RCA’s
Triple Pindex that permits you to have
your choice of any three base diagrams

RPN W PRI

An adapter under construction. Socket is cemented to the bakelite tube base.
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Double-Mystery Display

By VICTOR FASTENAEKELS

USE a special device to attract atten-

tion to the display window of my

radio shop. When anyone approaches

the window, he automatically trig-
gers a capacity relay which causes a
20-watt fluorescent lamp to glow. The
fact that the lamp is suspended in space
without any leads being connected to
its terminals mystifies the onlooker.
The circuit of the unit is shown in Fig.
1, and the complete unit is shown in
Fig. 2.

TIN FOIL 6°5Q
6V6

LDADING CONT
140p4f
w15

4 1 N

SV TO 807

— E 7
NIVAC 700V./100MA
‘_‘{vf /

W

CAPACITY RELAY

Fig. 1—The ecapacity relay schematic.

A 50B5 was used as the oscillator in
the unit shown in the photographs be-
cause the power transformer we used
had a 47-volt filament winding. The
diagram is adapted to use a 6V6, 6AQ5,
or similar tube as the oscillator in the
capacity relay.

The grid coil is 29 turns of No. 24
or 26 wire close-wound on a %-inch

form. The eathode tap is 26 turns from
the grid end of the coil. The plate coil
and its tuning capacitor were taken
from an old 150-ke i.f. transformer. A
sufficient number of turns was re-
moved from the coil to permit the plate
tank circuit to be tuned to resonance
as indicated by minimum current dip
read on a milliameter inserted at X in
the plate circuit. Vary the setting of
the plate-tuning capacitor and the
loading control for minimum current.
We used a telephone type d.c. relay
which had a 2,000-ohm coil and two
sets of contacts. One set is normally
open and the other normally closed.
The latter contacts open and insert a
6-volt, 500-ma pilot lam in series with
the heater lead to the oscillator when
the circuit is triggered. The lamp
serves two purposes, It lights and indi-
cates when the relay is triggered, while
at the same time it drops the heater
voltage on the oscillator tube and
causes a decrease in the plate current.
This insures the relay releases when the
person moves away from the window.
The normally open contacts are in
series with the cathode return of the
self-rectifying high-frequency oscillator
which excites the fluorescent lamp. The
coil for this circuit consists of 10 turns
of Y%-inch copper tuking wound with an
inside diameter of 134 inch and spaced
to occupy approximately 3% inches.
Plate voltage is fed into a tap 2%
turns from the grid end of the coil.
The components are mounted inside
a large circle made of 3%-inch metal
tubing as shown in Fig. 2. The high-
frequency oscillator (Fig. 3) is mounted
on a narrow platform mounted above
the center of the circle. Two thin plas-
tic straps suspended the lamp above the
plate of the 807 oscillator. The capacity
relay, Fig. 4, is mounted at the base of
the cirele. The free end of the coiled
lead connected to the insulator normally

TUBE REPLACEMENT TIPS (Continued from page 37)

in front of you at the same time, is
probably the handiest to use.

The photo shows an adapter under
construction for permitting a 2576
tube to be used in a 25Z5 socket.
Lengths of bare No. 22 wire have been
soldered to the lugs of the octal socket
and insulated with spaghetti. Each
wire is threaded through the proper
pin of the 6-prong base, the socket lugs
are eased down inside the rim of the
base, and then the wire: are pulled
tight and solderad. A little cement holds
the socket firmly to the base.

When making an adapter from a
loktal base, it will be found practically
impossible to solder to the pins that
formerly stuck up inside the tube.
However, an inverted loktal socket can
be shoved down over these pins; then
the lugs of this socket can be connected

to the appropriate lugs on the socket of
the substitute tube.

In some instances, it will be possi-
ble to solder heavy wires into the pins
of an octal “button” pried from the
bottom of a metal tube, and the sub-
stitute socket can be supported on them.

The subject of tube substitution is
too vast to be covered in detail here.
The average radio technician will do
well to rely on the help given by the
excellent books on this subject.

Two final admonitions: Always check
alignment after making substitutions
in r. f. and i. f. stages; paste a note or
diagram on the chassis describing ex-
actly what changes were made. This
will help the next man and stamps you
as a professional and ethical service
technician.

—end—
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Fig. 2—Circular frame holds relay unit.

Fig. 4—Window tinfoil connects torelay.

connects to a 6-inch square of tinfoil
fastened to the window. The power
transformer is mounted under the

bracket which supports the entire
assembly.

Materials for eye-catcher

Resistors: 2—20,000 chms, § watts; |—10 megohms,

| watt,
Capacitors: (Mica) 1—259 puf, 1—.01 pf, 3,000 volts;
150 uuf, 500 volts. ¢Trimmers) 2—I140 uuf. (Paper}
|.—2 uf, 600 volts.
Miscellaneous: Tubes: 1—807, 1—&V6, SAQS, or
similar. Tube sockets. |—Relay, 2,000 ohms, double-
pole single-throw {one contact normally open, the
afher normally closed). |—Power transformer, 700
voits c.t., 100 ma; 6.3 volts, | amp; 5 volts, 3 amp.
{—Pilot lamp, & volts, 50 ma. |—Switch, single-pole
single-throw. Hardware. Wire.

—end—

RADIO-ELECTRONICS for


www.americanradiohistory.com

Servicing—Test Instruments

WENTY-FIVE years ago a serv-
ice technician needed only a pair
of pliers, screwdriver, tube tester,
and voltohmmeter. Today even a
one-man shop has much valuable equip-
ment. Many service technicians still
have their testing equipment scattered
throughout the entire shop—on floors
and shelves and stacked on the bench.
By mounting test equipment on a panel,
at easy eye level, one can save bench
space, time, and energy, with less
chance of damage to equipment.

I have mounted all my equipment on
a single swing-out panel. Some instru-
ments and ideas were taken from arti-
cles in RADIO-ELECTRONICS. As can be
seen from the sketch, three hinges are
necessary to support the whole assembly
which swings out from another rear
enclosure fastened to the wall.

(It might be advisable to make the
panel in two sections, so that it swings
out from each end, meeting in the mid-
dle or leaving a center piece for the
oscilloscope. This will simplify construe-
tion. The photo showed more clearly
than the printed cut that the third
hinge differed from the other two. Ap-
parently Mr. Maxeiner had trouble with
his 6-foot door and had to add it later.
—Editor)

The front framework for the panel
is constructed from 1 x 6-inch material,
in this case straight-grain No. 1 fir. It
is screwed together and has four up-
right braces spaced according to the
layout of the instruments; these braces
are 1x2’s and can be installed after
the panel is fastened to the frame. The
braces make the face of the panel rigid.

The paneting is tempered masonite
14 x 30 x 72 inches and is festened to
the frame by 1 x 7 round-head wood
screws, spaced at six-inch intervals. A
similar framework of the same dimen-
sions (height and length) is made for
the rear on which the instrument panel
frame is to be mounted, the depth of
which depends upon the depth of the
instruments. This rear framework is
anchored to the wall, if possible, espe-
cially the upper left-hand corner and
side as this must carry the weight of
all of the instruments moun’ed on the
panel. The left-hand side of the front
panel is attached to the rear frame by
three door hinges, thus allowing the
entire front panel to be swung outward
for easy servicing of test equipment.

When closed it rests upon a 1 x 6
upright attached to the rear frame-
work. The height of this 1 x 6 upright
depends upon the height the panel is to
be from the top of the service bench.

When designing the layout of the
instruments on the masonite panel, a
well-balanced instrument panel can be
obtained by making paper templates
the same size as the instruments. The
templates can be shifted around and
placed where they will be suitable to
your servicing needs.

Mounting instruments

Mount the instruments on the mason-
ite by driliing the mounting holes
smaller than the bolts to be used and
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Novel Bench Has

wing-Out Panel

By HAROLD MAXEINER
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Panel swings out for instrument servicing. Note well planned equipment layout.

thread with a tap. The instruments are
thus easily removed. Make each opening
1% to 4 inch smaller than the dimen-
sions of the instrument to be mounted.
For protection from dust in most in-
stances the metal cases which originally
housed the instruments can be placed
over the instruments again and fast-
ened to the rear of the panel by small
metal angles. The oscillograph needs
bracing.

The panel contains two rows of in-
struments. Above, from left to right
they are: a SW generator and a hi-
fidelity 10-watt amplifier mounted on a
single aluminum panel; another dual
unit—capacitor checker, and 600 volt
d.c. power supply which has a variable
voltage from 0 to 90; Precision ES-500
oscillograph; Precision EV-10 v.t.v.m.;
Precision 10-20 Tube Master.

The seven lower instruments arve,
from left to right: wattmeter used for
appliances and TV sets which draw
more than 150 watts; Jackson signal
generator; speaker tester which con-
nects to the two speakers on the panel
top: switches and panel lamp indicators
for the instruments, also the main
switch for the entire panel; two substi-
tution boxes, one for resistors ranging
in value from 100 ohms to 1 megohm,
the other for capacitors of 600-volt
rating from .002 to 50 uf; Triplett

www americanradiohistorv com

model 1200-A volt-ohm-milliameter; an-
other wattmeter with a high and low
range, used for a.c.-d.c. radios.

Below the main instrument panel is
another narrow panel which does not
swing out. It contains antenna and
ground pin jacks, two special outlets
for plugging in a flash soldering iron
and an ampere meter connected to the
6-volt battery supply for checking auto
radios. Note in photo the storage
battery next to the stool.

The a.c. cords from all instruments
were brought to individual switches on
the switch panel (lower center). A
d.p.s.t. master switch is used.

—end—

NAIL A-AA TO WALL
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are used to support panel weight.
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Audio Feedback Circuits

Part XII-Problem—small bankroll and old

amplifier; here’s how to revamp properly

By GEORGE FLETCHER COOPER

HENEVER I read in one of

the technical journals articles

describing how to construct

something entirely new, I
always wonder where the writer thinks
the money is to come from. Most of us
have some sort of audio amplifier
around the house, and even if it isn’t
perfect, it is .till not bad enough to
junk completely. This month, I want to
consider the problem of the old ampli-
fier and the small bank roll.

Let us assume that you have an old
amplifier, without negative feedback,
which will give the power you need,
and that you want to modernize it by
adding feedback. The first step is to
decide how much gain you have to
spare; putting on feedback costs gain.
Most amplifiers do have gain to spare.
If you are unlucky there are two things
you can try. First, get out that circuit
diagram and see if there is any gain to
be picked up around the stages. Maybe
those plate loads in the early stages
could be pushed up to scrape another
6 db. If you can’t find any more gain,
an extra input stage is the only solu-
tion. Most power-supply units will pro-
vide the extra power you need: 175 ma
at 6 volts and about 1 ma at 200-300
volts for a 6AKS5, for example. Since
you want only about 20 db of gain at
low level, practically any small tube
will do, and to save money, connect it
as a triode if you use a pentode.

I shall assume the output trans-
former is a small one, and it just about
passes 50 to 10,000 cycles. Feedback
improves the behavior at the low end.
Not much can be done at the top or at
very low frequencies and high level.,
either, once the transformer core
reaches saturation. Feedback does not
help then because the forward gain
drops to zero during flux maxima, and
the feedback vanishes {or an instant.
However, this just means that where
you had intolerable distortion before,
the distortion with feedback is unbear-
able. Any amplifier will overload if the
level is too high.

Modification procedure

To begin the reform of the amplifier
look back to Part II of this series and
calculate the characteristic frequencies
1/RC for the coupling networks. The
chances are that in a three-stage ampli-
fier you will find you have two equal
RC networks giving an o value of about
1/RC = 300, or even higher. Calculate
the corresponding characteristic fre-
quencies for the high frequency end,

too, guessing the stray capacitances: a
carefully wired interstage will normal-
ly be about 20 puf. This will leave only
the transformers as unknown elements.
A word of warning here. If there is an
interstage transformer you may as well
give up at once. Trying to feed back
round two transformers is no way to
spend your spare time. Convert the
whole circuit to an R-C system at once
and save yourself trouble.

Now measure the over-all frequency
response. Use a resistive load, not a
speaker. You ought to take the response
from 2 cycles to 200 ke. Take the top
end as high as you can, anyway. We
can try to find a trick to help out at
low frequencies.

If you have a good oscilloscope, with
wide-band amplifiers for X and Y
plates, it is worth while to note the fre-
quencies at which the phase shift is
90° and 180°. Put the input on one pair
of plates, the output on the other:
somewhere in the middle of the band
you get a nice straight line, which you
can arrange at 45° to the horizontal by
altering the deflection amplifier gains.
As you go up in frequency the figure

£ W KD
Fig. 1—Finding the output transformer
response from measured overall response
and calculated effect of RC coupling.

becomes an ellipse, which twists around
and collapses to give a line sloping,
when the gains are readjusted, 45° the
other way. This is the 180° phase point
and is obtained only with some care.

Before you reach this the ellipse will
pass through a region in which one axis
is horizontal, and if you readjust the
gains here you will see a circle. The
phase shift here is 90°. These two
points (the 180° point is hard to get
because of the reduced gain in the am-
plifier) are useful checks on the graphs
we shall draw later. Even though I have
a phase meter available I usually adopt
this simple checking method.

www.americanradiohistorv.com

Phase characteristics

Let us examine the high-frequency
response. Plot the measured response
on the same scale as you have been
using for the amplifier an' phase tem-
plates (Part II, Figs. 5, 8; Nov. 1950).
Then plot the amplitude response cor-
responding to the calculated charac-
teristic frequencies. The difference be-
tween these two curves represents the
response of the unknown portion of the
amplifier. T have done this for a par-
ticular example in Fig. 1.

There are now two possible ap-
proaches: The classical one is to use
the straight-line approximations to the
response curve for calculating the phase
characteristic. The second is to use a
smooth approximation from a set of
suitable curves. The straight-line ap-
proximation method consists o” drawing
one ot more lines which fit the observed
amplitude response, and then using the
rule that with a “semi-infinite slope”
of 6x db per octave, the phase charac-
teristic is that shown in Fig. 2. Usually
with only an output transformer to
worry about, x will be 2, and the over-
all phase shift will be 180°. It seems to
be more reliable to make use of some
additional curves, however, if it is not
too much trouble to find them.

By matching curves of this type to
the amplitude response, the way is
cleared for a caleulation of the phase
characteristic. In any normal circuit,
the phase is completely determined by
the amplitude response, and if you have
been following this series you should be
quite at ease with the way in which we
combine the basic curves. The reason
why we split off the calculable part was
that this gives us more accurate results,
and in addition makes it easier to see
what happens when we modify the
circuit.

This process is sufficient to enable a
good guess to be made of the final per-
formance of the system. Suppose that,
as is almost certainly the case, that
output transformer limits the response.
You cannot expect the final response,
with feedback, to extend much above
the frequency at which the transformer
gives 90° phase shift. Is it good enough,
in your case? If you decide the answer
is yes, or maybe, press on: if it is no,
it means a new transformer, and then
you can start the design from first
principles.

Feedback

We now have all the facts and have
decided to proceed with the design. How
much feedback will the circuit accept
as it stands? For home use, this is
about 6 db less than the drop in ampli-
tude response at the 180° point. Put on
feedback and see if this is true. Prob-
ably you will not get the 20 db that
professional amplifier designers regard
as a minimum figure. It is then neces-
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sary to process the response curves to
enable more feedback to be used. Part V
of this series, February 1951 (especially
the extra RC across the plate load dis-
cussed there) contains the material
needed to work this out.

It is easier to do the work on graph
paper than physically try all imagina-
ble combinations. I prefer calculating
the shunt capacitance to bring the re-
sponse down 3 db at the highest fre-
quency allowable, This frequency is
the 90° phase shift frequency in the
output transformer (the equation
27xfCR — 1 crops up again). Then put
about one-third of the plate load in
series with this capacitance: in Fig. 7,
Part V, we have R2 = R1/3 and CIR1
= 1/27f. The step in the response i3
then 12 db down, and the phase hump
is about 38°. Two circuits of this kind
give 24 db and 76°, and will normally
do the job nicely. You can even make
C1 two or three times bigger, because
the feedback will flatten the response,
and you don’t expect high levels above
about 1,500 cycles.

A few trial runs will determine the
best values of these additional elements
to be used. If you haven’t been able to
measure the response, start off by cal-
culating C1 and R2 according to the
cne-third rule in the last paragraph and
add these elements to each interstage
coupling. The object of the mathematics
in this patching work is to get the right
order of m-~_nitude at the beginning.

Low frequency

At the low-frequency end proceed in
the same way: amplituce response,
theoretical curves for the CR networks,
resulting transformer response, calcu-
lated phase characteristics. If you have
any measuring equipment, it is not
difficult to find the transformer induct-
ance. The impedance is 375 L ohms at
60 cycles, for examrle, so that a 60-h
primary will pass just over 5 ma if you
connect it in series with an a.c. meter
across the 117-volt line. The other way
of getting an idea of what the trans-
former is doing is to disconnect the
load, working at a low level. If the out-
put voltage rises 40% (3 db) the fre-
quency is the characteristic frequency
R/L. This is a quick and reasonably
good way to get the answer you need,
and you can calculate the phase and
amplitude responses directly.

You will probably need to increase
the RC product in the interstage cou-
plings for low-frequency stability. You
may do this by increasing the grid re-
sistors, but do not go above 500,000
ohms here: the average tube will not
take higher grid resistors. It is possi-
ble to increase the coupling capacitors,
too, but large size and possibility of
motorboating (positive feelback) may
make it unfeasible if the coupling RC
products are too big.

It saves a lot of trouble to jump
straight to the use of the step circuit
(Fig. 4 of Part V) with about a 12 db
step in each stage. The rolloff can then
begin at about 40-50 cycles and you get
the protection you need against motor-
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boating. This double RC circuit has
been found to give extremely stable am-
plifiers, without forcing the use of large
capacitors.

All you need to do now is to connect
in the feedback resistor. In Part VIII,
June, 1951, there is a table of the
methods of connection. I favor a
straight resistor brought back to the
cathode. Provided the resistance is high,
as it usually can be, there is no need to
put a capacitor in to block the direct
current. This helps the low-frequency
stability conditions. A variable resistor,
such as a half-megohm carbon poten-
tiometer, is conveniently used as the
feedback resistor. The value can be re-
duced until instability occurs: this test
is best carried out with a signal applied.

Fig. 2--The phase characteristic for a
semi-infinite slope of 6x db per octave.

An oscilloscope is a great help here,
because if instability occurs only dur-
ing part of the cycle, the resvlting fuzz
is easily seen. Without the scope you
can only listen for distortion. It is bet-
ter to use a square-wave input with the
scope. As feedback increases, ringing
on the square waves increases: feed-
back can be adjusted to make sure that
the amplifier is adequately damped.
Using this method I have actually run
amplifiers which were unstable with the
input grid circuit open, and stable with
it closed: the building up and dying
away of oscillations was clearly seen.

Compromise solutions

The above design process has been a
discussion in general terms capable of
the widest possible solution. Poor out-
put transformers always complicate
things, and there are compromise solu-
tions which are easier to apply.

Simplest of them all, in theory, is to
feed back from the cathode of the out-
put stage, so that the current through
this tube is undistorted. This is a
troublesome arrangement in practice,
not because it becomes unstable, for the
stability is usually very good, but be-
cause if the output tube is a tetrode,
the cathode current usually includes
the screen current. The feedback keeps
the cathode current undistorted, but as
the screen current is usually pretty dis-
torted at high levels, the plate current
is not at all what you expect. The dis-
tortion may even increase when feed-
back is applied.

At high frequencies, where this cir-
cuit is widely used, in coaxial cable
repeaters, for example, it is easy to
avoid this trouble by decoupling the
screen back to the cathode. At audio
this means an extra chol.e and electro-
lytic capacitor. Moreover, as we saw in
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Part VIII, this increases the output
impedance, which we do not want.

My usual compromise is to put on
some feedback from the output tube
plate, and the rest from the actual out-
put winding. The low-frequency prob-
lems in this design are exactly the same
as those discussed above. They can be
made easier by feeding back only to the
cathode of the last but one stage, be-
cause we do not expect much distortion
in the input stages.

It is easy to put on about 10-15 db
of feedback this way, and then add an
extra 6-10 db round the whole amplifier.
The inner feedback loop reduces the
impedance of the amplifier, and includes
the low frequency distortion behavior
of the output transformer. The leakage
inductance of the output transformer
only appears in the outer feedback
loop, so that a bad output transformer
is much easier to keep under control.
The high-frequency response is not
improved by the inner loop feedback,
but only by the over-all feedback.

Instead of considering the two final
stages with their feedback loop as a
sub-amplifier, using your mu-beta effect
calculator (Part IX) to work out the
response and calculating the over-all
behavior, the simplest approach seems
to be: put in a set of the double RC
circuits, to save time in the long run.
Add an inner loop feedback resistor to
bring the gain down about 12 decibels.
Measure the rea onse to the plate of
the output stag. and make sure that
this response droops gently. If it shows
a tendency to bump upward, put 50-100
uuf, or suitable capacitance across the
feedback resistor. Then add the main
feedback loop, and push the feedback
to the instability point.

A year ago, when I began writing
this series, I said I would not provide
you with a cook book approach to the
negative feedback amplifier. This arti-
cle has quite consciously avoided the
cook book approach. No quantities, just
a hint of how they cook capon around
Bayonne. If you are a cook, the rest is
up to you. This article is meant to give
you the general idea, and to set you on
the right road. When it comes to adding
feedback to your present amplifier, you
can add some inside the speaker trans-
former, perhaps some positive round
the first stages, and at least some of
the negative feedback from the speaker
winding itself. The more high-frequency
resonances the transformer has, the
less feedback you can take from the
secondary winding.

One final word of warning: do not
rush light-heartedly into the addition
of feedback to Class B amplifiers. When
the output transformer is not complete-
ly symmetrical you can get quite differ-
ent phase and amplitude characteris-
ties for the two halves of the eycle with
a sine wave input. Cures are possible,
but they take an enormous amount of
trouble, and it is cheaper to get a new
transformer. And, whatever the ampli-
fier, plan what you are going to do
before you start work.

—end—
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Basic Intercom Units—

Theory and Practice

of Modern Systems

Small and large systems
described; only simple
amplifier theory needed

By EUGENE P. HANAFIN, JR.

ANY service technicians do
not solicit intercom work be-
cause of the seeming complex-
ity of the lines and switching

systems. But intercom work is actually
quite simple. The selling, installing, and
servicing of such systems should be a
natural for service technicians desiring
additional income—particularly for
those who do not wish to make the
plunge into TV servicing, and whose
over-all business is decreasing.

The modern multistation intercom
system combines the principles of ra-
dio and telephony. The a. f. amplifiers
and speakers are essentially those used
in radio receivers or low-powered PA
systems; The lines and switching ar-
rangements are based on telephone
circuits.

A very elementary two-station inter-
com system is shown in Fig. 1. Station
1 (the master station) is composed of
a low-power amplifier and a small PM
loudspeaker which serves as a mike also.
Station 2 (the remote station) is only
another PM speaker like the one at
the master.

A person at the master communicates
with the remote by talking into the
speaker at the master. Sound waves,
hitting the cone, move it and its voice
coil, which moves in the magnetic flux
across the permanent magnet gap and
functions like a small a.c. generator. It
produces an a.f. voltage which serves
as the input signal to the amplifier.
This can be demonstrated by connecting
the voice coil of almost any PM loud-

speaker to a low-range a.c. voltmeter
or millammeter. Speaking results in
oscillation of the meter pointer, thus
indicating the presence of small a.f.
components. The amplifier drives the
speaker at the remote station.

The circuit of Fig. 1 is hardly a com-
plete intercom system, since it is a one-
way arrangement. Communication can
proceed in one direction (from the mas-
ter to the remote) only—the remote
cannot answer back.

A two-way system

A circuit permitting two-way com-
munication between station 1 (master)
and station 2 (remote) is shown in Fig.
2. This arrangement is identical with
Fig. 1 except a double-pole double-
throw switch has been added. It is
called a “talk-listen” or T-L switch,
and has two positions. The spring ac-
tion of such a switch normally keeps
it. in listen position, Fig. 2. In this
position, the amplifier input is con-
nected to the remote station and the
amplifier output is connected to the
PM loudspeaker at the master. This
setting permits speech to go from the
remote to the master.

In operation, a person at the master
wishing to communicate with the re-
mote would press the T-L switch to talk
position, Fig. 3, and speak into the
master loudspeaker to attract the at-
tention of a party at the remote. The
T-L switch is then released, returning
to listen position (Fig. 2) so the party
at the remote might answer back. Two-
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way conversation could then proceed,
subject to manipulation of the T-L
switch at the master.

A multistation system

The arrangement in Fig. 2 would
be satisfactory for a system requiring
only one remote station and a master
(stations 1 and 2). Additional remote
stations could be connected to the mas-
ter of Fig. 2 by connecting them in
parallel with the remote station. This
would not be practical because it would
require more amplifier power and be-
cause all conversations could be heard
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at all stations in the system. A practi-
cal way of incorporating more stations
in the system is to add some form of
selector switch to the master. A single-
circuit six-position switch is shown in
Fig. 4.

The selector switch as shown permits
station 1 (master) to call and communi-
cate with any of five remote stations,
depending on whether the switch is set
on contact 2, 3, 4, 5, or 6. A separate
line for each switch point connects
that point to its remote station. In
Fig. 4 the selector switch has been set
to permit communication between sta-
tion 1 (the master) and station 3 (a
remote). Manipulation of the T-L
switch, as described and illustrated in
connection with Figure 2, permits two-
way communication between these two
stations. Other stations in the system
would not be affected by the conversa-
tion between stations 1 and 3, and
could not overhear this conversation.
Station 1 could call and communicate
with any other remote by merely set-
ting the selector switch to connect to
that station.

RADIO-ELECTRONICS for


www.americanradiohistory.com

Audio

Note that one tap on the selector
switch of Fig. 4 is not used. This is
customary because if the master was
left connected to any remote station
when the system was not being used
for communication, sounds originating
at or near that station would be picked
up, amplified by the master, and re-
produced by the master loudspeaker.
This is prevented by returning the
selector switch to the unused tap, such
as tap 1 in Fig. 4, at the termination
of each period of communication. This
unused tap on the selector switch is
used for other purposes in more elabo-
rate systems, and will be explained
later.

Fig. 4 shows two connections to each
remote station. One of these connections
is common to all stations in the sys-
tem, or is connected to a line (the “R”
line) which functions as a common
return line to all other lines in the
system. This common return line con-
nects to the chassis of the master am-
plifier, as shown by the ground symbols
in the block representation of this am-
plifier in Fig. 4

Calling the master

While Fig. 4 shows a flexible and
practical intercom system, all calls
must originate at the master station.
A separate buzzer system, with a pre-
arranged code to identify the remote,
could be combined with the intercom
system, but a more practical way is
a remote call arrangement in the sys-
tem. This may be done by installing a
single-pole double-throw switch in each
remote, running an extra line (‘“call”
line or “C” line) as a common line to
each station, and connecting this C
line to the unused tap (tap 1) on the
selector switch at the master, as shown
in Fig. 5.

The master T-L switeh is normally
in listen position, so the closing of any
remote call switch will connect that
remote station to the input of the
master amplifier via the call line which
connects to all stations. The person at
the remote may actuate the remote call
switch, speak into the remote station
loudspeaker, and be heard by a person
at the master. In calling, he would
identify the remote by saying ‘“Please
call station 3,” or some equivalent. The
remote call switch would then be re-
leased to resume its normal position
(as shown for station 2 of Fig. 5).

The person at the master answers
the call from the remote by placing
the selector switch on the tap for that
station (station 3, in this instance) and
actuate the T-L switeh to talk position.
Communication between the master and
the remote would then proceed, subject
to manipulation of the T-L switch, and
without further use of the remote call
switch.

As shown in Fig. 5, the call switch
of station 3 (a remote) has been set
to permit station 3 to call station 1
(the master), while the call switch of
station 2 (a remote) is in released or
normal position. A remote call switch
is used only to call to the attention of
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a party at the master the fact that
communication is desired, and this
switch and the common call line are
not used after communication has been
initiated.

Intercom amplifiers

An amplifier typical of those used in
intercom systems is shown in Fig. 6.
It is a conventional two-stage amplifier
like the last two stages of almost every
a.c.-d.c. receiver. In fact, the power
and a.f. sections of such a receiver can
be easily converted into a good inter-
com master station by removing the
r.f. sections and installing the proper
T-L and selector switches and a multi-
plug or terminal strip for the lines to
the remotes.

Isolation problems

The power supply is usually a.c.-d.c.,
which poses isolation problems. Most
modern intercoms run the line to a
negative bus, isolated from the metal
cabinet used in many models. Cheaper
and older types may have “hot ” chas-
sis. Special care is required in servicing
or installing such equipment. No part
of the system may be permitted to con-
tact an actual ground, such as a water
pipe, electrical conduit, or radiator.

Ground symbols in the diagram of Fig.
6 may represent connections to bus in
some intercoms and to chassis in others.
The average output power required is
about 3 watts, and they draw about
35 watts from the power line. The input
transformer has a winding L1 to match
the voice coil impedance of the loud-
speakers used, and a high-impedance
grid winding, L2. Winding L3 on the
output transformer matches the plate
circuit of the output tube, and a sec-
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ond winding L4 matches the loudspeak-
er impedance and is equal to that of
L1. Intercom input transformers are
available.

To reduce line losses, it is customary
to use special PM loudspeakers which
have 50-ohm voice coils, instead of the
usual 2, 4, 6, or 8-ohm voice coils. Such
loudspeakers are available, together
with input and output transformers
having voice-coil windings (L1 and L4
in Fig. 6) of the same impedance. How-
ever, low-impedance voice-coils are
satisfactory for short lines. The line
switch S1 would be in “on” position at
all times to avoid warmup delay when
communication is desired.

Although not shown in these schema-
tics, a low cost, a.c. -d.c. intercom ampli-
fier can be constructed using selenium
rectifiers instead of tube type rectifiers.
The advantages in this are low replace-
ment cost and long life.

Between-station lines

All stations of an intercom system
are connected by special intercom cable
which is available with up to 72 con-
ductors. Wire gauge is 22 A.W.G,, tinned.
Such cable is usually run from the
master to the nearest remote, and con-
tinues throughout the system until all
stations have been connected. This is
termed “loop” wiring. It is entirely
practical to run the cable directly from
the master to various remotes in the
form of branch wiring if, for any rea-
son, that is the most practical method.
The loop system, Fig. 7, is usually the
easiest and most economical (with re-
spect to the working time) required
for installation.

—end—
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Electronics and Music

Part XVI—The Hammond organ conlinued:

preamp, vibrato, reverberation, speakers

HE only electronic sections of the

Hammond organ are those follow-

ing the tone-generator and har-

monic-mixing circuits. Bzecause
the instruments do not contain vacuum
tubes Hammond prefers to call it an
electric rather than an electronic
musical instrument.

Fig. 1 is a schematic of the entire
Hammond electronic circuit. Parts of
the circuits differ somewhat from model
to model but this diagrnm gives a good
over-all picture.

Fig. 8 in last month’s article showed
the tone-generator and drawbar system,
ending at the primary of the matching
transformer, Refer now to Fig. 1. The
secondary of the matching transformer
is connected to a rheostat box. It con-
tains a rheostat which is operated by
the foot pedal to control expression or
volume; the shaft is connected to the
pedal by a rod, which can be seen in
last month’s Fig. 2. The rheostat is
across the transformer secondary, in
series with a capacitor and coil. This

HARMONIC TABLE

DB | DB Il
Sub Sub DBIIl | DBIV | DBV | DBVI |DBVII DB VIl DB I1X
Fund. Key fund. 3rd Fund 2nd H 3rd H 4th H 5th H 6th H. | 8th H.
Cc 16 4 23 16 28 35 40 44 47 52
Cc# 17 5 24 17 29 36 41 45 48 53
D 18 6 25 18 30 37 42 46 49 54
D# 19 7 26 19 31 38 43 47 50 55
E 20 8 27 20 32 39 44 48 51 56
F 21 9 28 21 33 40 45 49 52 57
F# 22 10 29 22 34 41 46 50 53 58
G 23 1 30 23 35 42 47 51 54 59
G# 24 12 31 24 36 43 48 52 55 60
A 25 13 32 25 37 44 49 53 56 61
A# 26 14 33 26 38 45 50 54 57 62
B 27 156 34 27 39 46 51 55 58 63
28 16 35 28 40 47 52 56 59 64
C# 29 17 36 29 41 48 53 57 60 65
30 18 37 30 42 49 54 58 61 66
D# 31 19 38 31 43 50 55 59 62 67
E 32 20 39 32 44 51 56 60 63 68
F 33 21 40 33 45 52 57 61 64 69
F# 34 22 41 34 46 53 58 62 65 70
35 23 42 35 47 54 59 63 66 7
G# 36 24 43 36 48 55 60 64 67 72
A 37 25 44 37 49 56 61 65 68 73
A# 38 26 45 38 50 57 62 66 69 74
B 39 27 46 39 51 58 63 67 70 75
C 40 28 47 40 52 59 64 68 71 76
C# 41 29 48 41 53 60 65 69 72 7
42 30 49 42 54 61 66 70 73 78
D# 43 31 50 43 55 62 67 71 74 79
E 44 32 51 44 56 63 68 72 75 80
F 45 33 52 45 57 64 69 73 76 81
F# 46 34 53 46 58 65 70 74 77 82
G 47 35 54 47 59 66 " 75 78 83
G# 48 36 55 48 60 67 72 76 79 84
A 49 37 56 49 61 68 73 7 80 85
A# 50 38 57 50 62 69 74 78 81 86
B 51 39 58 51 63 70 75 79 82 87
Cc 52 40 59 Y4 64 71 76 80 83 88
C# &3 41 60 53 65 72 7 81 84 89
D 54 42 61 54 66 73 78 82 85 90
D# 55 43 62 55 67 74 79 83 86 91
E 56 44 63 56 68 75 80 84 87 92
F 57 45 64 57 69 76 81 85 88 93
F# 58 46 65 58 70 77 82 86 89 94
G 59 47 66 59 71 78 83 87 90 Is!
G# 60 48 67 60 72 79 84 88 91 72
A 61 49 68 61 73 80 85 89 92 73
A# 62 50 69 62 74 81 86 90 93 74
B 63 51 70 63 75 82 87 91 94 75
C 64 52 71 64 76 83 88 92 83 76
C# 65 53 72 65 77 84 89 93 84 77
66 54 73 66 78 85 90 94 85 78
D# 67 55 74 67 79 86 91 83 86 79
68 56 75 68 80 87 92 84 87 80
F 69 57 76 69 81 88 93 85 88 81
F# 70 58 77 70 82 89 94 86 89 82
71 59 78 7 83 90 83 87 90 83
G# 72 60 79 72 84 91 84 88 91 84
A 73 61 80 73 85 92 85 89 92 85
A# 74 62 81 74 86 93 86 90 93 86
B 75 63 82 75 87 94 87 91 94 87
CcC 76 64 83 76 88 83 88 92 83 88
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By
RICHARD H. DORF

makes it impossible to lower the volume
to zero. The rheostat box ends with a
three-resistor voltage divider which hag
two taps brought out to terminals.
When the organ is installed, the proper
tap to give the desired amount of output
signal is selected.

Fig. 2 shows one of the
boxes used in models which have a
tremulant. The tremulant varies the
volume at a slow rate, approximately
6.33 cycles. It is in effect a rheostat in
series with the high side of the circuijt
and it is mechanically varied from
minimum to maximum resistance and
back at the tremolo rate. It is actually
a series of five resistors ranging in
value from 15,000 to 450,000 ohms with
their junctions connected to contacts.
A laminated bakelite strip is positioned
so it can slide between the contacts,
one after another, and break them. The
strip is alternately pushed in and out
of the contact assembly by an eccentric
geared to the shaft of the tone-genera-
tor motor. The gearing ratios are such
that the action takes place at approxi-
mately 6 cycles per second. This varies
the net resistance of the tremulant
switch and the output volume from the
rheostat box.

The 130,000-ohm tremulant control is
divectly in parallel with the varying
tremulant switch. When the control
rheostat is shorted (by adjusting the
knob on the console) the switch is also
shorted out and the volume remains
constant. At maximum resistance, the
tremulant switch works at maximum
efficiency and the 6-cycle volume
changes are maximum. At intermediate
settings of the control, the switch has a
smaller effect on volume. Thus the de-
gree of tremolo can be controlled. There
is no way of controlling the tremulant
speed.

rheostat

The preamplifier

Several preamplifier circuits have
been used in various Hammond models.
The one in Fig. 1 is representative. At
its input there is a tone-control circuit,
actually a mild bass booster, consisting
of three series resistors and a series
capacitor. This is adjusted at installa-
tion. It compensates for room acoustics.

The input stage of the preamplifier
is a cathode-coupled phase inverter.
The organ signal goes to the grid of
the upper tube. The cathodes of both
tubes are grounded through a common
3,300-ohm resistor. The signal on the
upper tube causes a voltage drop across
the cathode resistor, as in a cathode
follower. The same cathode voltage
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then appears between the cathode of
the lower tube and its grid, which is
effectively grounded through a 47,000-
ohm resistor. Thus both tubes are ex-
cited equally and 180° out of phase by
the one input signal. While the grid of
the lower tube is normally grounded
through a 47,000-ohm resistor, the
ground jumper may be removed and a
high-impedance phonograph signal con-
nected. Not all preamplifiers are suited
for high-impedance inputs. Before con-
necting external signals to a particular
organ its instruction booklet should be
consulted since even organs of the same
model number may differ slightly.

Yibrato scanner

In models without vibrato, the output
of the 6SN7 which immediately follows
the 68J7’s is transformed to low imped-
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TYPICAL PWR AMPL ON TONE CABINET

- VIBRATO CHORUS ; NV= NORMAL VIBRATO

A-VIB LINE; B-VIB GND
Mi-

STARTING MOTOR ; M2- SYNCHRONOUS MOTOR

electronic circuits. Vibrato is optional.

Start and run switches are for the tone generator motors.

ance and a line is run from the trans-
former secondary to the power ampli-
fier in the tone cabinet. Fig. 1, however,
shows the circuit of later models, many
of which have a unique vibrato circuit.
Since there was no good way of varying
the frequencies of the tone gererators
at the vibrato rate, the problem was
solved by an interesting phase-shift
system.

Fig. 3 is a block diagram of the
vibrato circuits. A signal from the pre-
amplifier 6SN7 is fed to the input of a
delay line. A frequency-discriminating
circuit shifts the phase of the signals
going through it. A delay line is a
compound low-pass filter made up of
L-C components. The filter shifts the
phase of signals passing through it by
an amount depending on the frequency
of the signal and the upper cutoff fre-

www americanradiohistorv com

quency of the filter. Phase shift is
180° at the cutoff frequency.

A continuing shift in phase is effec-
tively the same as a shift in frequency.
While the phase is changing, frequency
effectively changes as well, the amount
of apparent frequency change depend-
ing on the speed of the phase change
and the total phase shift. This method
is well explained in an article begin-
ning on page 71 of the June, 1950, issue
of RADIO-ELECTRONICS.

Returning to Fig. 3, the signal pass-
ing through the delay line is shifted in
phase slightly by each filter section. We
have, then, the same signal at the
junction between each pair of sections,
but at increasing phase differences. A
rotary scanner, Fig. 4, has a set of
capacitor plates rotated at the end of an
arm by a shaft. Around the housing
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perimeter are stator assemblies, each
a set of capacitor plates through which
the rotor plates pass. Each stator is
connected to one point along the delay
line.

As the rotor goes around, it picks up
signals capacitively from each stator
in turn. The rotor is connected to the
input of the second section of the pre-
amplifier. The 6J7 therefore is fed the
organ signals constantly shifting in
phase and the effect is of a continuous
small frequency change—a pulsing ef-
fect—like the tone a violinist gets by
moving his finger quickly back and
forth on a string.

The delay line is shown in detail in
Fig. 1. Three degrees of vibrato are

130K TREMULANT CONT

A€

009 .1
‘b
25 oK S
140K % SWELL PEDAL
FROM HEDSTAT T0
MATCHING TRANS ‘I‘xm R PRE AMPL

Fig. 2—Rheostat box in models with
tremulant selects amount of output
signal from the tone generators.

available and an additional “vibrato
chorus” effect. With the switch in the
“normal vibrato” position the input
signal is fed directly across the input
to the phase-shift line. With the switch
in “vibrato chorus” position, a portion
of the organ signal is fed right to the
top of the delay line and appears on
the scanner rotor without phase shift.
Mixing with the phase-shifted signals,
it produced an effect of a chorus of
instruments since the same signal then
goes through simultaneously with two
different and constantly changing phase
relationships.

The three degrees of vibrato are
produced by scanning less than the
entire delay line. They are selected by
closing one of three 8-pole, single-throw
switch assemblies, as shown in Fig. 1.
For wide vibrato (position 3), 8 points
of the filter are scanned between points
14 and 2. In position 2, the scanner
picks up signals only between points
11 and 1; in position 1, only points be-
tween 8 and 1 are scanned. As can be
seen by the numbering of the scanner
stators in Fig. 1, although the rotor
rotates continuously the scanning is
carried on in a back-and-forth manner
because there are two rotors for every
switch point and they are cross-con-
nected. When the vibrato switch is off,
a contact connects the two sections of
the preamplifier together directly, by-
passing the.delay line and scanner.

Reverberation control

“Live” music is usually heard in
large halls, so most people are accus-
tomed to a certain amount of rever-
beration caused by sound reaching the
ear from the instrument and from
echoes reflected from walls and ceiling.
A limited amount of reverberation pro-
duces a more interesting effect than
single-source music for the same reason
that a chorus of instruments playing in

unison is more interestirg than a single
instrument.

Hammond organs are often used in
homes and small halls where the room
is either acoustically ‘“dead” (sound is
absorbed by rugs and draperies) or too
small to allow long duration echoes.
Hammond therefore created an arti-
ficial reverberation control unit, Fig. 5.
The reverberation control is an electro-
mechanical device which introduces
multiple echoes by reflections within a
network of coil springs. The unit is
about 4 x 5 inches in cross-section and
about 4 feet high. It is concealed within
a tone cabinet such as the DR-20.

As Fig. 1 indicates, the signal from
the preamplifier output is fed to the
two grids of a 6SN7 in the tone cabinet.
The plates of the 6SN7 are connected
through a transformer to the rever-
beration unit driver. The same pre-
amplifier output signal is also fed to
the input grids of the 6SN7 preceding
the power amplifier.

Reverberation action

The reverberation driver is a moving
coil assembly similar to a dynamic
speaker without a cone. The audio-
frequency coil movement is transmitted
to the stirrup directly under it (Fig. 5).
The two enclosed springs ( !, D) under
the stirrup hold it in position but permit
it to move freely up and down; the
spring at the far left (A) balances the
pull of the others. These three springs

SIGNAL FROM OF VIBRATO LINE

SECTIONS
RHEQSTAT BOX OGOl

QUTPUT TO
TONE CABINET

Fig. 3—Vibrato circuit block diagram.

AMPL

are almost entirely immersed in oil so
they act largely as dampers to stabilize
the response of the driver and prevent
undesirable reflections.

A sound wave from the stirrup
travels down the open spring (E) at
the far right to a crystal pickup, where
it creates an electrical signal. This is
the “first reflected signal” and is de-
layed about 1/15 second from the
original signal which went directly to
the power amplifier, because sound
travels more slowly in the spring than
in an eleectric circuit or in air. The out-
put of the crystal is fed through a 6SC7
and a three-step attenuator to the
power amplifier (Fig. 1). Thus, for a
single, short, sharp musical note, the
speaker will first emit the sound which
comes to it directly in the form of an
electrical wave, then about 1/15 second
later it will again emit the same sound
which came to it, this time via the re-
verberation spring.

The same wave from the stirrup
(Fig. 5) also travels down the second
spring from the left (B), which enters
a short oil tube. From the bottom of
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this spring the wave is reflected back
along the spring, reduced in intensity
by the oil damping. At the stirrup the
horizontal lever transfers the wave to
the right-hand spring (E) and it goes
on to the crystal to produce a “second
reflected signal” about 3/15 second af-
ter the direct signal.

Little of the energy of each wave is
absorbed by the crystal, and the rest is
reflected back up the spring (E). There
it is transferred by the lever to the
spring (B) in the short oil tube. It
goes down that spring, is reflected up,
and again goes down the crystal spring.
The process continues over and over,
giving a series of signals about 2/15
second apart until finally all the vibra-
tion is dissipated by the oil friction in
the short tube. Just above the short oil
tube a reflecting pin attached to the
spring causes partial reflection and
helps make over-all response uniform.

It is interesting to ncte that the
amount of oil in the short tube varies
the amount of energy loss at each re-
peated reflection, and therefore changes
the total length of time during which
the reflections keep going. Adjusting the
level of oil is a simple way to simulate
rooms of different sizes and reverbera-
tion characteristics. A reverberation
selector switch operates a balanced pair
of potentiometers to select the amount
of reverberation signal to be added to
the direct signal. The switch is in the
tone cabinet and must be adjusted
(usually at the time of installation).

Power amplifiers and speakers

The tone cabinets contain the loud-
speakers and power amplifiers, as well
as reverberation units is some models.
Several tone-cabinet models are avail-
able, differing in power output, type of
speakers, size, and shape. Two power
outputs are used, 20 and 40 watts.
The power amplifiers are similar and
conventional; most employ push-pull
parallel 6V6’s as output tubes. The 40-
watt units usually contain a pair of 20-
watt amplifiers, sometimes on the same
chassis.

The problem of fidelity here is not the
same as in radio-phonograph systems.
In the latter we need crispness and di-
rect sound paths to the ear. In organs
the necessity is for maximum diffusion
of sound to avoid the point-source effect.
Fidelity is not so important, for high

SUPPORT FOR BANK OF STATOR PLATES

BANK OF

ROTOR PLATES

(PARTIALLY
ENGAGED )

SUPPORT FOR ARM ATTACHED TO ROTOR PLATES

Fig. 4—Vibrato unit uses rotary scan-
ner to shift the phase of organ signals.
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transient frequencies and peaks are not
present (though a good bass is neces-
sary sometimes). As a result it is very
rare to find tweeters used in tone cab-
inets and it is quite common to have
loudspeakers pointed upward at the
ceiling instead of at the listeners.
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Fig. 5—Reverberation control unit.
Springs delay sound, create “live” music.

The DR-20 tone cabinet contains a
20-watt amplifier and two 12-inch
speakers directed toward the ceiling. It
may also contain the reverberator. In
the 40-watt tone cabinet, the treble is
produced by two 12-inch speakers di-
rected upward. Bass tones are produced
by a bank of nine 10-inch speakers
mounted on a vertical baffie and project-
ing sound through the front grill.

The ideal solution is to provide a tone
chamber for the loudspeakers. If the
chamber is very rigidly constructed,
with reverberant walls made of con-
crete or tile, it provides a more desir-
able type of reverberation than the re-
verberation control. The chamber should
be as large as possible, at least 800
cubic feet in volume for best results.
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VOLUME OF CHAMBER IN CUBIC FEET

Fig.6—Ideal openings for tone chambers
of loudspeakers; the ratio is 2:3:4.5.

Ideal ratios for the chamber are about
2:3:4.5, and there is an ideal opening
size for each chamber size (Fig. 6).

Harmonic synthesis

Readers have written asking ques-
tions about instruments in the planning
stage. Many indicate that their instru-
ments will use a harmonic synthesis
system for tone coloring, like that in
the Hammond. To help those with the
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problem the Harmonic Table has been
worked out.

The first column gives the 61 keys
of a five-octave manual. The nine fol-
lowing columns show what frequencies
are used for each of the harmonics and
subharmonics in the coloring system
and the Hammond drawbar -control-
ing each.

In every case here, the number re-
fers to the keys in the Frequency Chart
on page 42 of the August, 1950, issue of
RaADIO-ELECTRONICS.* That chart shows
the 88 piano keys, numbered from 1 to
88, with the frequency of each given to
four significant figures. From the Fre-
quency Table here and that Frequency
Chart, the reader can tell, for example,
that for the lowest manual key, C, the
fundamental frequency is No. 16, 65.41
cycles; the subfundamental is No. 4,
32.70 cycles; the 3rd harmonic is No.
35, 196 cycles, and so on. Note that most
Hammonds have only 91 generators so
that some doubling up is necessary at
high frequencies and on higher har-
monics. This can be avoided by provid-
ing additional generators, but the fact
is that as the fundamental gets high the
exact harmonic structure no longer is
so critical to the ear. The extra genera-
tors, weighed against the economic and
space requirements, are not usually
worth while.

Fig. 7 is a sketch of one set of draw-
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bars with their names and pitch lengths
taken from standard organ phraseology.
The pitch lengths in feet are: Suboc-
tave, 14; Quint, 64; Fundamental, 6;
Octave, 4; 12th, 2% ; Superoctave, 2;
Tierce 134; Lariget 1% ; Top Octave, 1.
The roman numerals indicate the or-
dinal numbers of the bars which are

TOP OCTAVE
] < f LARIGET
OCTAVE TIERCE
SUPEROCTAVE

W Vo VIE VI VI IX

FUNDAMENTAL

Fig. 7—Drawbars use organ terms.
Numbers refer to the Harmonic Table.

noted at the heads of the columns in the
Harmonic Table. For instance, the oc-
tave drawbar IV refers to DB 1V, 2nd
harmonie.

Another feature of some Hammond
models is the pedal solo unit. This is
very much like the Hammond Solovox
and will be described along with the
Solovox in a future article.

*Readers can obtain the August. 1950, issue for
35 cents from RADIO-ELECTRONICS, 25 West Broad-
way, New York 7. N. Y.

(continued next month)

Rockefeller Center Civilian Defense Control Board

Rockefeller Center has a major civil defense problem since it has a
population equal to that of a good sized city. To control defense
activities, a control board has been set up on the second floor of the
70-story RCA building. As shown in the photo, it is well equipped.
Operation is simple. The man at the left in the picture will receive
calls in any emergency from each of the building wardens in the Cen-
ter. Instructions are relayed to specially trained first aid and fire
fighting squads over the Motorola Uni-Channel Sensicon Dispatcher
unit at the right. Qutside phones link the Control Board to city facilities.
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HE history of radio receiver de-
sign is full of splendid examples
of ideas which were discarded only
to be revived years later in im-
proved form. Diode detection (if we ex-
clude crystal detectors), probably had
the longest lapse of any idea. Nearly
all of us remember the early super-
heterodyne, which had a brief vogue in
the early ’20’s and then disappeared for
10 years or so, and the Armstrong Fliv-
ver (superregenerative 1-tuber). These
have been revived (see Fig. 1). The
regenerative detector, Fig. 2-a, (remem-
ber Reinartz and Schnell?) has never
vanished, for short-wave enthusiasts
have kept it alive. In England it has
remained as a standard type of broad-
cast receiver. Bandpass preselection
(see Fig. 2-b), has also survived in Eng-
land, has a small following in America,
and revived once (though only feebly)
in Australia. Not every type of super-
het has been revived—the stroboscopic
converter is still in oblivion.
Early circuit designers and inventors
concentrated on such things as one
tuning circuit, automatic regeneration

B+

EIEI
SUPERHET
° c

Old-Time

Circuits

The graveyard of old circuits
is still being robbed; we find

that old hook-ups work well

By JOHN W. STRAEDE

control, improved sensitivity, freedom
from whistles, simplicity of control, and
getting as much as possible from the
fewest tubes. A circuit could be put in
one of three classes:

1. One-tubers (and 2- or 3-tubers) of
high performance. These included the
reflex receivers (many of which used
crystal detection) and superregenera-
tors, space-charge detectors, Megadyne,
and others which used regenerative de-
tectors.

2. Simplicity of control. Either regen-
eration was not used (or rather was
not shown on the circuit diagram) or
was controlled automatically. In this
class we had the Neutrodyne, Isofarad,
and Peridyne which used ganged tuning
capacitors for “single control”; also
the Lodge N in which regeneration was
automatically set for the ends of the
band.

3. Highly unorthodox. The circuits
which ranged from the crazy Retrosonic
(which so far as I can discover, never
worked) through a 4-tuber “super”
which was supposed to heterodyne

straight from r.f, to a.f,, to circuits of

Fig. 2.—The regenerative detector a is
ig. 1—These popular circuits were still popular, but the bandpass prese-
ead for periods of time, then revived.

lector b is
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rarely used at present.

high performance including the Inter-
flex and Cockaday.

Now which of these old-timers have
been revived, which are really dead, and
which may reappear? From class 1, the
reflex has already reappeared, mostly
in low-priced superhets; an inexpensive
FM-AM receiver consisting of only two
or three tubes uses superregeneration,
and the crystal diode is definitely back.
Space-charge detectors and amplifiers
may seem defunct at first sight, but the
Philips (Australia), tube manual lists
tetrode tubes specially made for space-
charge operation.

Most of the highly unorthodox re-
ceivers have disappeared for good. Oc-
casionally the interflex principle of
crystal-in-grid-circuit is seen, usually
in simple sets for beginners. The Cock-
aday (Fig. 3-a) essentially a regenera-
tive detector with crude preselection and
and an absorption: type regeneration
control, 1s quite dead and likely to re-
main forever so. Likewise the Auto-plex
with variometer tuning, the Tropadyne
super and the Flewelling. One defect in
all the last four was that at least one

B tuning circuit had both sides of the
" variable capacitor “hot,” thus putting

difficulties in the way of using modern
grounded-rotor ganged capacitors.
The bandpass system of preselection

" never quite died, and may make a come-

back. It has a big weeding-out of signal
|before the first tube, resulting in free-
dom from cross-modulation in t.r.f. re-
|ceivers or image interference in a super-

heterodynes. See the circuit on page 33,
| July, 1949, RADIO-ELECTRONICS.

We come now to an entirely recent

Hrevival of the regenerative detector.

This new circuit gets over the notorious
“whistle” or “squeal” difficulty in a

“novel manner- /i large amount of re-

generation is used at all times—in fact
an oscillator is kept going. But the cir-
lcuit is arranged so that the oscillator

RADIO-ELECTRONICS for
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frequency will jump into syne with that
of any signal of usable intensity to
which the oscillator is nearly tuned.

The principle is shown in Fig. 4. Pro-
vided the signal has a certain intensity
there is absolutely no cutting of side-
bands, so the circuit is very well suited
for hi-fi reception. The hexode portion
of a 6J8-G is used as a detector—either
plate or grid-leak—while the triode is
used as a separate oscillator (over 25
years ago people with tubes to spare
used to try dividing a regenerative de-
tector into two tubes). Through a po-
tentiometer, part of the signal is fed
into the oscillator circuit to “lock-in”
much the same as the synchronization
control of a cathode-ray oscilloscope
works.

Note that the oscillator frequency of
the 6J8-G is not different from the sig-
nal frequency; there is absolutely no
heterodyning—the oscillator frequency
is the signal frequency. The larger
winding of the oscillator coil is the
secondary of an ordinary r.f. or antenna
coil and is tuned by a variable capacitor
of full size. There is no padder, no i.f.
transformer, and no alignment proced-
ure.

The 6J8-G is the one and only detec-
tor. (Other triode-hexodes may be used,
some English and Contirental types
being particularly suitable). Selectivity
depends on the amount of synchroniz-
ation applied to the oscillator (the
amount required depends on the strength
of oscillation, and sensitivity also de-
pends on this strength). It is possible,
in more elaborate circuits of this type,
to obtain extreme selectivity without
sacrifice of sideband quality. A complete
constructional story on the synchrodyne
appeared in the April issue of RapIo-
ELECTRONICS (page 44).

Now let us look at another approach
to receiver design. Suppose selectivity

and r.f. gain are separated. Suppoge
that all the selectivity is obtained by
preselection circuits and that the re-
sulting minute signal is amplified at
radio frequency, then detected and am-
plified as usual. Complete freedom from
cross-modulation and shock-effects is
obtained, and by staggering the tuning
of the various circuits a wide bandwidth
with very sharp cutoff can be obtained.
An early receiver in which tuning and
amplification were separated was the
Jones’ Technidyne shown in principle
in Figure. 5 The old Sparton Equasonne
was an excellent example of this type of
receiver. The modern “negative-mutual”
coupling coils may be used in construct-
ing a bandpass preselector. Of course
the untuned r.f. amplifier must be care-
fully shielded and really aperiodic.

With modern tubes, resistance-capaci-
tance coupling may be used, plate re-
sistors being about 30,000 ohms, coup-
ling capacitors about 20 puf, and grid
resistors about 100,000 ohms. Ordinary
a.v.c. can be applied to the r.f. amplifier.

A third “modern” circuit containing
a large number of revivals is the
“Scotchman’s super,” an attempt to get
everything for as little as possible.
There is only one tuning circuit, the
aerial-to-grid coupling being a resist-
ance as in some of the old “hi-Q” re-
ceivers of 1928-30. A regenerative inter-
flex (to new-timers, a crystal plus tube
detector with regeneration), with fixed
reaction acts as a power detector with
sufficient output for a small speaker.
This set will be described completely in
a forthcoming article.

All-wave reception is possible by the
use of either plug-in coils or a switch.
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(Readers may be interested in building
the Flewelling circuit. They will need a
bakelite or doped paper cylinder about 3
inches in diameter, inside which a 2%-
inch cylinder is free to rotate on a shaft.
On the outside cylinder are wound 60
turns of No. 24 wire—on the inside one,
120 turns of No. 26 or 28. C1 is a 365-
or 500-uuf variable, C2 a 250-uuf mica.
C3, 4 and 5 are .006-uf mica. R1 and
R2 are both 5-megohm potentiometers.
The tube can be any convenient one,
though one with high mutual conduct-
ance will work best. A 6C5 or 6J5 should
work well, though a dry-cell tube could
be tried. B-voltage for the 6C5 or 6J5
should be from 90 to 180. All-wave re-
ception is possible by the use of eight
plug-in coils or a switch.—FEditor)

T 4} —|---1

Fig. 3- Three famous circuits of old;
the Cockaday, Megadyne and Auto-plex.

Fig. 4—No squeal in this regenerative.
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Fig. 5—Selectivity, r.f. gain separated.
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Construction

Receiver mounted in garage; note BX
cable safety wiring and terminal strip.

HIS garage-door opener gives

service as effective and reliable as

far more complex types, and at a

fraction of the cost. It uses a low-
powered induction transmitter (an or-
dinary buzzer), thus reducing radio and
television interference to a minimum.
The receiver is also very simple, with a
single 0A4-G and a d.p.s.t. relay. The
motor and relays in the control circuit
are protected in case of jamming or ob-
struction in the path of the opening or
closing door.

Although several circuits can be used
as an induction transmitter in this re-
mote-control system, the circuit shown
in Fig. 1 has the marked advantage of
simplicity. It consists of a transmitting
coil suspended under the car, a modified
door buzzer, and a push-button, all con-
nected in series and powered from the
car battery.

In building this circuit, the original
winding on the buzzer must be removed,
and the coil forms refilled with No. 18
cotton-covered wire. This maintains the
over-all circuit resistance at a minimum
and produces a maximum output signal
from the transmitter.

The make-and-break action of the
buzzer contact causes an interrupted
current to flow through the transmit-
ting coil, and the resulting pulsating
magnetic field induces the voltage into
the pickup coil of the receiver.

A 0.5-nf capacitor i; connected across
the buzzer contact to suppress the arc
and insure an instantaneous interrup-
tion of current. The size of this capaci-
tor may vary with the circuit constants
in individual transmitters, and should
be adjusted to the nearest nominal value
which gives the best arc suppression at
the contacts.

The receiver

Shown in Fig. 2 is the induction re-
ceiver. The starter-anode of a type 0A4-
G control tube is biased to a point just
below the trigger voltage of the tube
by a resistance divider. The signal from
the transmitter is picked up by the coil
buried in the driveway and is added to
the grid voltage to trigger the tube.
This closes relay RY1, a 2,000-ohm, 15-
ma relay, which initiates the motor-
control circuit. The 12-uf capacitor is
needed to prevent contact chatter, un-

Garage-Door Opener

By THEODORE W. HALL

less the relay is designed for half-wave
current operation.

The push-button connected as shown
provides a convenient way of manually
energizing the motor-control circuit for
testing, and the R-C filter in the plate
circuit is effective in preventing false
operation from lightning or line tran-
sients.

A 5-watt universal output transform-
er serves as an impedance-matching de-
vice between the coil and the grid cir-
cuit. The transformer connections which
result in the best sensitivity, and also
the over-all system performance, can
best be checked by making a temporary
setup with the two coils separated ap-
proximately 18 inches. Adjustments can
then be selected which will cause the
receiver to operate with a minimum of
bias voltage. In actual use this bias con-
trol, of course, will be set just below the

COIL SUSPENDED UNDER CAR

20T-N°18
247 DIAS

]

Fig.1—Inductiontransmitter uses buzzer.

X PaSW
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MODIFIED BUZZERY  .5]
- N

trip point, and will allow a radius of
operation of two or three feet with this
coil spacing.

Control circuit

The motor-control circuit Fig. 3 re-
quires three medium power relays in
addition to RY1 in the receiver. These
relays were G-E type 2790 control re-
lays, but any relay with a 117-volt a.c.
operating coil and d.p.d.t. contacts
heavy enough to handle the motor cur-
rent will work satisfactorily. In a sec-
ond set a Potter and Brumfield model
MRI11A relay with a 117-volt 60-cycle
coil operated excellently. The limit
switches are microswitches with s.p.d.t.
contact arrangement.

In operation, with the door in the up
position, the UP-LIMIT switch is de-
pressed. When RY1 in the receiver is
closed momentarily, RY3 is energized
and holds in through the normally
closed contact on the DOWN-LIMIT
switch. Relay RY3 applies power to one
winding of the motor through a nor-
mally closed contact on RY2, and, at
the same time energizes the reversing
relay RY4. Reversing the connections
to the second motor winding runs the
door to the closed position where it de-
presses the DOWN-LIMIT switch. This
breaks the hold-in circuit on RYS3, re-
moving power from the motor and the
reversing relay RY4.

The operation of the door from the
closed position is practically the same,
except that RY2 is energized and held
in by the UP-LIMIT switch, and the re-
versing relay RY4 does not close.

wWWwWWw.americanradiohistorv.com

As a safety precaution, a 20-second
heater-type time-delay relay is con-
nected in the circuit as shown. In nor-
mal operation this heater is never en-
ergized long enough, or frequently
enough, to open its normally closed con-
tact. If, however, the garage door is
obstructed and cannot complete its
travel to the opposite limit switch, the
time-delay relay will operate and dis-
connect the motor power by releasing
RY2 or RY3. The time-delay relay may
be a Ward-Leonard type 363, Leach
1157-T, or Advance type 350.

The accompanying photograph shows
the receiver installation. The transmit-
ter requires no additional explanation.
The receiver and control equipment are

330 IN CONTROL
RY1 CIRCUIT

COIL BURIED IN
DRIVEWAY

20T-N°I8-24"DIA
Ny

i

UNIV. OUT TRANS
¥ GND SIDE OF LINE

Fig. 2—Door-opener receiver circuit.

II7VAC
—

RY4

DOWN LIM SW
4 UP LIM SW-~w

NORMALLY CLDSED CONTACT OF TIME DELAY RELAY

Fig. 3—The motor control schematic.

assembled on a panel and mounted in a
steel knock-out box, with the receiver
push-button extending through the
cover of the box for manual operation.
This arrangement provides a complete-
ly enclosed unit that can be wired with
armored cable, but still allows ready
access to the components for servicing
and replacement.

Materials for door opener

Resistors: 1—330, 1—10,000 ohm, | watt; 1—25,.-
000-ohm potentiometer.
Capacitors: (Electrolytic) |—i2' uf, d.c. (Paper)

I—.5, 2—.1 pf, 400 volts, d.c.

Relays: (Receiver) RY—I, 2,000 ohm, 15 ma, d.p.s.t.
{(Motor Control) |, 20-second, heater-type, time-
delay (see text); RY—2,3,4, I17-volt, a.c., d.p.d.t.

Miscellaneous: Tubes: [—0A4-G and socket. 2—
Pushbuttons, normatly open. |—5-watt universal out-

put transformer. |—Daor buzzer. Wire: No. 18 for
coils; hook-up. Solder. Hardware, Chassis.
—end—
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Which—AM or FM?
England Ponders

Best system in doubt after year’s test;
winner to be the standard v.h.f. system;

government may still enter a dark horse

By RALPH W. HALLOWS

OME TIME ago the British Broad-
casting Corporation realized that
it would have to provide a nation-
wide v.h.f. broadecasting service

soon. The reason is simple: the medium-
wave band is so overcrowded on this
side of the Atlantic that interference-
free reception can’t be guaranteed even
from high-powered transmitters at
short range. For example, I have not
been able for months to rely on receiv-
ing programs from the 100-kw London
station which transmits on 247 meters
(1214.5 ke), though it is barely 16 miles
from my home.

If a full-sized v.h.f. network is
planned, the first thing to decide is
whether it will be AM or FM. No re-
liable or completely unbiased data was
available, at any rate, not for high-
powered services. The BBC concluded
that the only recourse was:

1. Build AM and FM transmitters of
approximately equal output power,
each to be the best of its kind that
could be designed and each to
maintain the same standards of
high fidelity.

2. Install both at a site which could
serve the whole London area;
when it would be decided which
system was the best, the equipment
not required would be dismantled.

3. Broadcast the same program
simultaneously on AM and FM—
with separate carrier frequencies,
of course—from the same antenna.

4. Provide a large number of observ-
ers with a standard, specially de-
signed, high-fidelity receiver, so
arranged that the listener could
switch instantly from FM to AM
or vice-versa.

5. Conduct the tests for at least a
year and arrive at no final deci-
sion until the mass of listeners’
reports—and the economic aspects
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of the FM-AM problem—had been
fully considered.

The tests have now been going on for
more than 12 months with carrier fre-
quencies of 91.4 mc for FM and 93.8
me for AM. It is expected that the re-
port will appear shortly. I believe that
report will be of worldwide importance.
Completely free from any kind of politi-
cal or commercial bias, it will show
conclusively which of the rival systems
has proved itself the better.

The transmitters

The dual transmitting station is at
Wrotham (pronounced something like
Rootum) in the county of Kent. The
site is 730 feet above sea level, so that
the 470-foot mast gives a total antenna
height of 1,200 feet. Fig. 1 shows the
v.h.f. aerial and part of the triangular

— ol

support mast. The aerial, which is
shared by both transmitters, consists
of 32 slots in the wall of a cylinder 110
feet long and 6% feet in diameter. The
slots are arranged in eight tiers, four
slots in each tier.

The FM transmitter has a power out-
put of 25 kw, and the AM is rated at 18
kw (unmodulated), which comes to just
about the same thing. Both transmit-
ters can deal faithfully with audio fre-
quencies up to 15,000 cycles, but the
normal range covered is 30 to 13,000
cyeles, with a linearity better than
+1 db. The maximum available devia-
tion for the: FM transmitter is = 100
ke; = 75 ke is generally used.

Fig. 2 shows the transmitter hall. In
the foreground is the 25-kw FM trans-
mitter, and beyond it is the 18-kw AM
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transmitter. The kiosks, from which
the transmitters are controlled, are be-
hind the windows in the wall on the
right. The two doors between the trans-
mitters give access to the air ducts
forming part of the tube cooling
system.

The first thing that strikes you on
going into the transmitter hall is the
much smaller size of the FM assembly.
The modulator of the AM transmitter
has to supply a pretty large part of
the total output power and is therefore
rather large. The FM gear is thus more
compact, since it requires no such giant
modulator.

The AM transmitter needs no special
comment; but its FM partner incor-
porates a new drive system, developed
by the Marconi Company and known
as F.M.Q. (Frequency Modulated
Quartz). Fig. 3, another view of the
v.h.f. transmitting station at Wrotham
shows: top, the F.M.Q. drive for the
FM transmitter, consisting of a directly
modulated crystal oscillator and a ser-
ies of frequency multiplying stages;
bottom, first r.f. amplifier stage, con-
sisting of one C144 double tetrode, and
(above) second r.f. stage, consisting of
two TT16 tetrodes.

Fig. 3—The FM transmitter uses a new,
frequency modulatedquartzdrivesystem.

The oscillating crystal is directly
modulated and the carrier frequency is
at all times crystal controlled. With
100 kc deviation, the center frequency
change is less than = 10 parts in one
million. The crystal is cut so that it
produces no harmonics inside the oper-
ating range of frequencies.

The modulating audio signal, after
passing through a low-pass filter and

an attenuator, is fed to a balanced pair
of push-pull modulator tubes, the out-
put of which goes to the crystal oscil-
lator by way of an amplifier. Part of
the r.f. output of the crystal is fed
through a phase-splitter to the modula-
tor tubes. The susceptance of the bal-
anced modulator is varied by the
applied audio signal and the fre-
quency generated by the crystal is cor-
respondingly varied. In other words,
the oscillations generated by the crys-
tal, which controls the carrier fre-
quency, are frequency-modulated by
the a.f. signal; hence there is no instant
at which the carrier and its deviation
are not completely taken care of by
the crystal.

The standard receiver

This receiver (see Fig. 4) is made
to BBC specifications by R. N. Fitton
and Company and was designed by
F. H. Beaumont. It represents the finest
FM/AM high-fidelity table radio (range
87.5-95 me) that can be made, with lit-
tle regard to cost. There are five con-
trols in addition to the on-off switch on
the right side of the cabinet. Reading
from left to right these controls are:
FM volume; AM/FM change-over (a
3-position switch; the middle position
gives AM plus the noise limiter); AM
volume; signal muting (this enables a
dead quiet background to be obtained
with the set on) ; tuning. The maximum
undistorted output is 5 watts. A high-
grade loudspeaker is fitted with a cor-
rector network designed by the BBC.

The circuit uses 18 tubes (including
two rectifiers and two stabilizers). The
r.f. and i.f. stages are common to both
systems, the intermediate frequency
being 14 me. The first FM limiter acts
also as AM detector. The output of the
AM detector is fed to one half of a
double-triode a.f. amplifier, the output
of the discriminator being fed to the
other half. The noise limiter can be
used, as we have seen, with both AM
and FM. The oscillator is kept dead
steady by temperature compensation
and by the voltage-stabilizing circuit;
a.f.c. is also provided to make doubly
sure, the grid biasing voltage being
taken from the discriminator.

The extended bass response of the
receiver was an interesting problem,
for it was found that with conventional
circuit arrangements it tended to swing
the whole high-voltage line stability.
The answer was to isolate the output
tube’s plate circuit from this line and
to provide it with its own plate-voltage
supply by means of an auxiliary recti-
fier and smoothing circuit. The fidelity
of the receiver for both FM and AM is
+2 db from 30 to 12,000 cycles. For
both, the sensitivity is 2 watts into the
speaker for less than 150 uv input (at
+ 75 ke deviation in the one case and
40% modulation in the other) and the
over-all distortion 1.8%.

Which system is going to be chosen?
From my own experiences and those of
friends who live at various distances
from the transmitting station I'd be
inelined to back FM so far as perform-
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ance is concerned. Points are: the FM
range is rather better—the carrier
amplitude doesn’t vary and you get
good reception in any place where the
signal is strong enough to operate the
limiter; much less volume compression
is needed—no fear of fading very soft
passages right out, or of unsatisfactory
signal-to-noise ratio in view of the dead
quiet background; FM certainly seems
to deal better with automobile ignition
interference than AM, a serious prob-
lem in the region of 90 mec.

Performance, though, isn’t the whole
story. There are other considerations;
the questions of initial cost and upkeep
expenses. Some feel that if a popular
priced FM receiver is produced it will
need realigning at short intervals by
the serviceman. This will cost the lis-
tener money. Those who hold this view
claim that if AM reception is nearly as
good as FM that it should be chosen
out of regard for the pockets of the
listener.

It will be a close thing between the
two. All things considered, I back FM
to scrape home by a narrow margin.
But at present the problem still
remains to be decided.

(From latest reports received from
Mr. Hallows as we go to press, it seems
that the issue is more in doubt than
ever. He says, in part:

“The debate in the House of Com-
mons has done no more than provide us
with a new Radio Mystery. ... There is
no possible doubt that FM proved itself
the victor in the tests. The BBC has
come out strongly in favor of it.

To everyone’s surprise, the Postmas-
ter General announced during the de-
bate that a recent development made it
inadvisable to decide in favor of either
AM or FM.

Though he would give nothing away,
the impression left was that he had an-
other sort of modulation (possibly
pulse) in mind.

Top BBC engineers are as mystified
as the rest of us and know nothing of
any such development. If there is 2 new
development likely to compete with AM
and FM, it is something produced by
the engineering department of the post-
office. There are some brilliant people
there, and it is possible that they really
have got something.”—FEditor)

—end—
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Fig. 4—AM/FM receiver designed fo
tests is linear, =2 db, 30-12,000 ec.p.s.
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How an Electronic Brain Works

Part XIII—-SEAC, the 800-tube Thinking Machine

By EDMUND C. BERKELEY and ROBERT A. JENSEN

N the last five articles, we discussed
the organization of an automatie
electronic digital computer (for short,
an electronic brain). In the seven
before those, we deseribed the organi-
zation of a similar machine made out
of relays. Now in this article—the last
one of the series—we shall take a good
look at one of the big automatic elec-
tronic digital ecomputers. This one is
the National Bureau of Standards East-
ern Automatic Computer, SEAC. It
began to operate in May, 1950.

Fig. 1 is a picture of SEAC in one
of the buildings on the grounds of
the National Bureau of Standards in
Washington, D. C. But, like any photo-
graph of a machine that handles in-
formation, this photo does not tell very
much.

SEAC came to be built as a result
of three factors. The first of these was
the demonstration that giant electronie
computers could be built and made to
work. ENIAC, now at the Ballistic Re-
search Laboratory in Aberdeen, Md.,
proved that. ENIAC started working
in 1946 and has been working ever
since.

The second factor was the decision of
the office of the Air Comptroller, De-
partment of the Air Force, in early
1948, that it needed a big automatic
computer for the study of supply pro-
grams for the Air Force. The question
is: what sort of materials and person-
nel should be supplied and trained at
what times, so that the United States
should have the best possible Air
Force? This is a prodigious planning
problem, and it must be planned. The
Air Force set up Project SCOOP (Scien-
tific Computation of Optimum Pro-
grams) for this purpose.

The third factor was private indus-
try’s continuing delay in construecting
giant automatie electronic digital com-
puters. Two firms received government
contracts for big electronie computers
in 1946-47. One finished its first ma-
chine in 1951, the other company has
not yet finished its first big computer.

So the Air Force and the Bureau of
Standards got together in early 1948;
and by the end of 1949, the machine
system, the circuits, and the construe-
tion techniques had been settled on,
and construction begun. The machine
SEAC was completely assembled in
March 1950. After some preliminary
computing, it ran its first significant
practical problem in May, 1950. This
short period of 20 months was a fine
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accomplishment. The main reason was
the decision to stick to well-established
techniques.

The appearance of SEAC

When you walk into the room where
SEAC is, and see the front of the
machine, it looks like Fig. 1. It is about
15 feet long, 5 feet deep, and 8 feet
high. The nine racks are: 1, 2, 3, the
control unit; 4 and lower 5, the arith-
metical (or computing) unit; upper
half of 5 and all of 6, the time pulse
generator; rack 7, upper half, the clock
pulse generator; rack 7 lower half,
spare; racks 8 and 9, controls and
power supplies, and also the circuits
for the input-output systems using
punched tape (this is the first of the
planned input-output systems). But
there is more to SEAC.

If you walk around the machine to
the right, and go behind, you find an-
other large bulky eabinet about 5 feet
wide, 3 feet deep, and 7 feet high. This
contains the machine’s “memory,” or
rather the first installment of the
memory of the machine, the “serial
memory.” This ecabinet consists of 64
units like the one shown in Fig. 2—
a long glass tube filled with mercury,

mounted in an aluminum holder, and

connected to reecireulation amplifiers;
these units are “merecury delay lines”
(see Article VIII). Each of these tubes
stores eight units of information called
“words.” The words are usually num-
bers, but may be sets of logical indi-
cations, or instructions to the machine.

If you take a good look at a certain
part of the machine, you will see an
assembly like that shown in Fig. 3.
This is an inside view of a section of
the main part of SEAC. It shows, first,
long fiber tubes containing short
lengths of electrical delay lines—*“rapid
memory”; and, second, clusters of
germanium diodes mounted in the tube
bases—used as high-speed electronic
switches.

The register which stores instruc-
tions (whiech we called the “program
register” in our last article) is shown
in Fig. 4. Fiber turrets support the
resistors in the gating circuits; these
turrets make the resistors accessible,
and allow them to cool. In aluminum
shields on the rear of the chassis, there
is a coiled electrical delay line which
can delay for 48 mieroseconds. When
the computer is working, this delay line
stores an instruction word (consisting
of 48 binary digits) in continuous ecir-
culation.

Fig. 1—Front view of SEAC shows nine racks holding all but the memory unit.
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Fig. 2—One of 64 mercury delay lines in the serial memory section of SEAC.

How SEAC is organized

The over-all block diagram of SEAC
is shown in Fig. 5, as drawn by the
Bureau of Standards. The switch sym-
bols indicate electronic operations per-
formed automatically under the direc-
tion of the control unit of the machine.
The time for switching is about 1 micro-
second.

The wusual five parts of the block
diagram of an automatic computer are
all here in the six blocks drawn. Input
and output are shown at the top of the
diagram in Fig. 5. In the machine, input
consists of: (1) manual keyboard; (2)
5-hole paper-tape reader; (3) mag-
netic-wire reader, reading one channel
of magnetized spots on wire. Output
consists of: (1) a teletype printer; (2)
paper-tape punch; (3) magnetic wire
recording.

The next lower block in the block
diagram is the “parallel memory unit.”
This unit was not in the machine when
it started working in 1950, but at pres-

ent writing is under test, about to be
completed. It consists of 45 ‘‘electro-
static storage tubes” (see Article VIII
of this series), each able to store 512
spots. This added faster memory will
speed up the machine considerably.

The next two blocks are the arith-
metical (or computing) unit, and the
control unit of the machine. The last
block is the second part of the memory,
“the serial memory unit,” consisting of
the cabinet of the mercury delay lines.

The flexibility of the machine is in-
dicated in the diagram by the solid-line
arrow going into the control unit. This
means that information from its vari-
ous parts can affect the control of the
machine.

The basic pulse rate of the machine
is a million cycles per second. It con-
tains 800 wvacuum tubes, 500 pulse
transformers, 11,000 germanium diodes,
and 100,000 soldered connections. When
the parallel memory is added, another
300 vacuum tubes and 4,500 germanium

Fig. 3—Fiber tubes are the rapid memory; diode clusters are electronic switches.
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diodes will be added to the figures
above.

All the information-manipulating as
such in this machine is done by circuits
using germanium diodes—rectifier cir-
cuits such as those described in Article
XII. So far as information-manipulat-
ing goes, vacuum tubes are used only
to change positive pulses to negative
ones or vice versa.

How information is handled

The regular piece of information in
SEAC consists of 45 binary digits, ones
or zeroes, and is called a word. A word
may be a number of 44 binary digits,
together with one more binary digits
designating the sign (plus or minus).
Or the word may be an instruction, or
group of instructions. A 44-binary-
digit number is equivalent to an ordi-
nary number of about 13 decimal digits.

Two instruction systems may be used
with SEAC. One is called a “four-ad-
dress system.” The machine is told the
address (or register number, or mem-
ory location) of the first operand (num-
ber to be operated with); the address
of the second operand; the address
where the result of the operation is to
go; and the address where the next
order number is to be found. The other
is a three-address system; and the
address where the next order is to be
found is normally the next consecu-
tively numbered memory location (see
the discussion of programming in Ar-
ticle XII of this series). Each instruc-
tion also includes four binary digits
used to specify the operation:that the
arithmetical unit is to perform on the
cycle when it is obeying such instrue-
tion (the letters of operations shown
in Chart 1 are translated into machine
language).

The operations, and the time in thou-
sandths of a second they require, are
shown in the chart. For example, take
multiplication. Most of the time, if we
multiply two 13-decimal digit num-
bers together, like 1.789789922981 and
2.566566783422, we want the answer to
only 13 decimal digits. We shall be con-
tent to throw away the right-hand part,
and we will use order R. Only when we
are interested in 26 decimal digits of
accuracy will we want the right-hand
part. Only in that event will we use the
M and N orders.

The time shown for addition is 0.9
milliseconds and for multiplication is
3.0 milliseconds. Hence SEAC will on
the average perform about 1,100 addi-
itons per second or 330 multiplications
per second.

SEAC handles numbers only in pure
binary form. Hence if any decimal num-
ber is to be used, it must be converted
into pure binary. But SEAC is clever.
It will take in the decimal number,
convert it to pure binary, calculate
with it, and when the results come
along, will turn them back into decimal
number form.

This conversion and all other mathe-
matical work is accomplished by pro-
gramming the machine. Once a program
or routine for a type of computation
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has been worked out and translated into
machine language, it can be stored on
paper tape or magnetic wire, and given
back to the machine whenever needed.

Even this labor can be reduced. For
example, the Harvard Computation
Laboratory has worked out a “coding
machine” which will enable one to
punch on a keyboard ordinary mathe-
matical symbols, and let the machine
prepare the detailed instructions for
the automatic computer in machine
language.

Problems worked on

What are the problems that SEAC
has worked on? Up to the end of 1950,
SEAC has put in 525 hours on prob-
lems for the Office of the Air Comp-
troller, solving large systems of linear
algebraic equations in connection with
planning of programs for the Air
Force. It spent 72 hours in the study
of the starting transient of a class C
oscillator. It spent 68 hours determining
sample sizes corresponding to the mini-
mum variance in a census, using sam-
pling methods. It spent 48 hours cal-
culating the solution of a 27th-order
system of ordinary differential equa-
tions relating to the neufron capture
theory of the formation of the chemical
elements in the universe. This problem
was posed by the Applied Physics Labo-
ratory of Johns Hopkins University.

Most of the problems are of course
quite beyond the intelligent under-
standing of everyone but those few
who have made a special study of the
field in which they occur. We, the
authors of this article, confess that we
have to recite the above problems like
parrots, repeating them from literature
put out by the Bureau of Standards,
with only a dim notion of what they
mean!

But one problem we can understand
is the following: SEAC calculated that
the number 9,999,999,977 is a prime
number, that is, has no factor except
itself and 1. It did so by actually try-
ing 80,000 trial divisors (the right trial
divisors which would prove it) in 80,000
long divisions and finding that there
was a reminder every time. It took
SEAC 30 minutes to do that. A man
with a desk calculator, working eight
hours a day, would take about two
months to do the same problem!

Operating experience

The operating experience on SEAC
has been reported for October, Novem-
ber, and December, 1950. In those three
months, the Bureau of Standards
planned to operate the machine 24
hours a day, 7 days a week. Of each
week’s 168 hours, “preventive mainte-
nance” was scheduled for 16 hours. Of
the remaining time, half was devoted
to the solution of problems, and the
balance to computing machinery devel-
opment and testing.

Now, in those three months, with
regard to the part of the time allocated
to problem solution, the average of
“good” time was 76%. In fact, in the
last week, the average was 96%. B
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Fig. 4—Program registers were described previously. This is the SEAC unit.

CHART |
Abbre-
Operation viation Time*
. Addition . ............. ... (A) 0.9
2. Subtraction .. .. ... ...l (S) 0.9

3. Multiplication
a. Major or left-hand part, un-
rounded
b. Major part, rounded ..
c. Minor or right-hand part.
. Division
. Comparison
(This is a conditional transfer of
the control of the machine based
on the value of the arithmetical
result in the arithmetic unit)
a. Yalue taking into account the
sign plus or minus ........... (C) 0.7
b. Value dlsregardmg the slgn

wwfuu
oooo

[T

plus or minus (K) 0.7

é. Logical Transfer ... ... (L)

(This is an arbitrary partial word

transfer, for the purpose of farm-

ing compos#e words)
7. Input-Out Control

a. Read-In ... oLl {T $0.0

b. Print-Out ... ................. P $0.0

¢. Reverse Motion ... .. ......... {7) 50.0

(This time is based on using
input-output with a single
channel magnetic wire, and
handling words in blocks of 8
words)

*In milliseconds for complete operation includ-
ing average access time.

“good” time is meant time when either
problem solutions or coding checks
were produced correctly, or when the
machine was in good operating condi-
tion but idle—as may happen when
the machine is being changed from one
problem to another.

Thus we can see that if a machine
doing 1,000 operations a second is op-
erating at 75% efficiency, it is still
worth a good deal more than a machine
that does 2 or 3 operations a second
with 1009% efficiency.

Achievements such as SEAC’s are
the pay-off, the end result of the long,
fascinating road of computer design
and construction and testing and opera-
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tion, so that more of the mental drudg-
ery in the world can be lifted off the
minds of human beings. And we hope
that many of the readers of RaDIO-
ELECTRONICS will take a good look into
the field of electronic handling of in-
formation, and attack some of the big
problems of today, such as lower cost,
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SERIAL MEMORY UNIT
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Fig. 5—How signals travel in SEAC.

more and cheaper memory, cleverer

ways of programming machines, and

the other great and interesting un-

solved problems in this new field.
—end—
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Vibrator

IBRATOR power supplies, far
from being confined to car re-
ceivers, operate phono motors,
farm receivers, public address
systems, all types of electronic equip-
ment, and even television sets. They
have found wide acceptance in the
police, forestry, marine radiotelephone,
and amateur mobile services. A knowl-
edge of the basic operation of vibrators
and the frequently used circuits is a
must today for every radio technician.

A vibrator is an electromechanical
device which produces a square-wave
alternating current from a direct-cur-
rent source. The source may be dry
cells, storage batteries or 115-230-volt
power lines. It consists of a thin,
springy metal reed, one or more sets of
contacts, and a magnet ceil, the entire
structure being mounted in a metal
container with a plug-in base. Sponge
rubber lines the container to minimize
mechanical vibration. The photo shows
its construction. Most vibrators are de-
signed to vibrate at a frequency of 115
cycles per second, although special
types operate at frequencies as high as
250 c.p.s.

Used in a power supply, the vibrator
is paired with a transformer in order
ta provide higher or lower voltages
than that of the source. The interrupted
input current produces a changing mag-
netic field in the primary which in
turn induces a voltage in the trans-
former secondary. This voltage is
higher, lower, or the same, depending

Theory and Engineering

Ingenious devices
change d.c.to a.c,
a.c. to d.c.—or

both at same time

By

g AUBEER

on the turns ratio of the transformer.
The a.c. voltage of the secondary may
be rectified by a vacuum tube or by an
additional pair of vibrator contacts.
Filtering is accomplished by standard
means.

Basic vibrator circuits

Two basic vibrator circuits are shown
in Figs. 1 and 2. Fig. 1 is the inter-
rupter or nonsynchronous type of cir-
cuit. Here the vibrating reed is at rest
Letween the two contacts when the
battery is disconnected. When voltage
is applied the magnet coil is energized,
causing the reed to pull down to the
lower contact A. Current then flows
through the lower half of the trans-
former primary. At this instant the
nmagnet coil is short-circuited and the
reed springs back. Inertia causes the
reed to continue past the neutral posi-
tion and to hit against the upper con-
tact B. A current will now flow in the
upper half of the transformer primary
in a direction opposite to that of the
previous current flow. With the magnet
coil again energized the cycie repeats
itself. The full-wave rectifier tube V1
and filter components function as in a
conventional power supply. The photo
shows a commercial supply with this
basic circuit, the Mallory type VP-553,
6-volt Vibrapack.

In the synchronous, or self-rectifying,
type of circuit an additional set of
contacts are added to the vibrator
structure in order to provide d.c. for
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Circuit Fundamentals

the output circuit. Fig. 2 shows the
complete over-all circuit. When the reed
is attracted to point B it will also make
contact with point D, putting terminals
2 and 4 at ground potential. In like
manner when the reed contacts point
A it will also contact point C, which in
turn will put terminals 3 and 5 of the
transformer at ground potential. Thus
terminal 6 will always be positive with
respect to the grounded side of the
secondary, and current will flow in one
direction through the load.

WAGNET oy be
Fig. 1—Nonsynchronous vibrator use.

Just how this is accomplished may be
seen from inspection of the two simpli-
fied circuits of Fig. 3. When current is
flowing through the lower half of the
primary, Fig. 3-a, a voltage will be in-
duced in the secondary with.the polarity
as shown. If at this instant the bottom
end of the secondary winding is
grounded, current will flow through the
load in the direction denoted by the
arrows. Nole that the secondary center
tap is positive with respect to the nega-
tive end and negative with respect to
the positive end.

Fig. 3-b shows what happens during
the next half of the cycle when current

RADIO-ELECTRONICS for,
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is flowing through the upper half of
the primary winding. The induced sec-
ondary voltage will now be reversed—
the upper terminal now being negative.
Jf at this instant the upper secondary
terminal is grounded, current will flow
through the load in the same direc-
tion as before. Our vibrator then is
nothing more than an automatic switch
which keeps current flowing in the
same direction despite reversals in po-
larity of the induced voltage.

Note the effects of a reversal of input
polarity on both these circuits. Suppose
the storage battery were connected
with its leads reversed. In the nonsyn-
chronous type a change of polarity will
have no effect because the rectifier tube
acts like an automatic valve in keeping
the output polarized correctly. In the
synchronous circuit, however, rectifica-
tion is done mechanically, with the reed
acting as a common switch. Under these
circumstances a reversal of input po-
larity will cause B-plus to become B-
minus and vice versa,

Vibrator manufacturers have gotten
around this disadvantage by contruect-
ing a vibrator and socket arrangement
which will act as a reversing switch.
As shown in Fig. 4, the socket (b) will
receive the vibrator (a) in either of two
positions, 180° apart. This allows the
secondary winding to be reversed, but
the primary winding will stay the same.
Output may then be corrected merely
by turning the vibrator around. This
feature is very useful in automobiles
and boats where a grounded positive
input is often encountered.

Timing capacity

Let us now examine the role of ca-
pacitor C1 in Figs. 1 and 2. In all
vibrator circuits the transformer will
act as an inductive load connected to
the d.c. circuit through the vibrator
contacts. At each make and break of
the contacts high induced voltages will

(=

MAGNET COIL v—
6vDC

Fig. 2—Synchronous vibrator has two
additional contacts which rectify a.c. h.v.

be formed which could cause severe
arcing at the contacts with resultant
damage to the vibrator. To control these
high induced voltages it is necessary
to connect a capacitor across the trans-
former primary or secondary.
Assuming a step-up transformer, it
is better to connect capacitor, C2, across
the secondary, as a smaller capacitor
may be used with the higher voltage.
This is because the capacitance re-
flected to the primary from the secon-
dary increases as the square of the sec-
ondary-to-primary-turns ratio, and the
same result is produced as connecting
a high-value capacitance in the primary
circuit. This timing capacitor is com-
monly called a buffer capacitor. The
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value of C2 must be carefully selected
to properly match the vibrator and
transformer characteristics. Its func-
tion is to reverse the induced voltage
so that it coincides with the voltage
applied to the transformer on the suc-
ceeding haif cycle.

The capacitor and transformer thus
form a tuned circuit which cancels the
inductive effect during the switching
intervals. The breakdown voltage rat-
ing of this capacitor, C2, should be
greatly in excess of the peak total
secondary voltage. In supplies designed
for radio receivers it has a rating of
about 1,500 volts and a capacitance of
about .05 uf.

The *“ideal” waveform of the vi-
brator-timing capacitor relationship is
shown in Fig. 5. The horizontal lines
akove and below the zero axis repre-
sent the battery voltage minus the IR
drop in the line. T1 and T2 represent
the time interval when the contacts are
closed. The sloping lines connecting
points 1 and 2, and 3 and 4 represent
the switching interval. During this in-
terval one set of contacts is opening
and another closing. The proper timing
capacitor allows a smooth transition
during this period. Incorrect values of
timing capacitor result in high induced
voltages and erosion of contacts.

Hash elimination

High-pitched hash noise radiates from
vibrator power supplies. This hash, or
r.f. interference, is caused by sparking
ot the vibrator contacts. It may be mini-
mized by incorporating filters in the
input and output ecircuits. The input
filter may consist of a low inductance,
high-current r.f. cholze (RFC1 in Figs.
1 and 2), and a 0.5-uf paper capacitor
{C1). Their purpose is to keep the r.f.
cut of the battery leads where the noise
might be radiated still further. The
output filter consists of RFC2, which is
a standard 2.5 mh. r.f. choke, and C3
which is a .01-uf high-voltage paper or
mica capacitor. Together they act to
keep the r.f. out of the B-plus circuit.

Thorough shielding of all the com-
ponents is necessary. Positioning of
parts is important. Many times a dif-
ferent mechanical layout will result in
considerably less noise radiation. A bot-
tom plate on the chassis and a connec-
tion to a good earth ground will help.

Capacitors C4, C5, and choke CH
comprise a standard brute-force filter
to remove the a.c. ripple from the recti-
fier output. The input eapacitor, C4,
may have a value of 8 to 10 uf, while
the output, C5, should be from 20 to
30 uf. Filter choke CH may be 10 to 30
henrys. A resistor may be used in its
place if a large amount of ripple ecan
be tolerated. Rectifier tube V1 may be a
6X5 with the heater voltage taken di-
rectly from the 6-volt battery, or a cold-
cathode OZ4 may be used.

Other circuits

The circuits described above were for
storage-battery operation. Converters
(or inverters) operating from 115- or
230-volt d.c. mains have found wide
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Fig. 3—Current flow, with reed in (a)

—

AA,
A4
Y
>
o

“lower” position; (b) ‘“upper” position.
i
VIB BASE PINS VIB SOCKET
a b

Fig. 4—(a) Vibrator base pin arrange-
ment; (b) vibrator socket connections.
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TIME
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BATT VOLTAGE
- 2 3

f—7e —

Fig. 5—The “ideal” vibrator wave form.

le—SWITCHING INTERVAL

TRANS @
—
/7
110VAC 601y
100 W OUTPUT
)]
CcH W CH
4o
D
CH CH
E
.
Az 110VDC INPUT
T ®

Fig. 6—Schematic for convertor; input
is 110 v.d.c.; output, 110 v.a.c. 60 cycles.

6v0C

Fig. 7—A vibrator supply for use on
both 117 volts, a.c., and 6 volts, d.c.

application for powering a.c. radio re-
ceivers, transmitters, television sets,
ete. A commercial converter schematic
(Radiant Vipower model 110R10) is
shown in Fig. 6. A tapped autotrans-
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Limiting Amplifier

NEW limiting amplifier suitable
for broadcast and recording—
recently developed by RCA—
incorporates many interesting

features. Known as model BA-6A limit-
ing amplifier, it uses three push-pull
stages (Fig. 1) and has a maximum
gain of about 54 db. The gain of the
first stage is controlled by the amplifier
output level. As long as this output is
below a predetermined value. the stage
has full gain. When this level is ex-
ceeded the gain is reduced.

Fig. 2 helps to explain the limiting
action. Lead A is the grid return of
the first stage. Normally the diode is
blocked by its positive cathode voltage.

The threshold of limiting is at 29.5
dbm (decibel based on a 1-miliiwatt zero
level). At this point the diode blocking
voltage is overcome. The tube conducts
and passes current into C1, which
charges in about .0006 second. There-
fore the input grid negative bias is
increased and the stage gain reduced.
The quick charge means a short attack

6V6~-GT (2)
6SKT7(2) 6J7(2) AAA
I {outeut aTTENUATOR
INPUT ATTEN
~
=z
[
2
&° §00.0UT
o
11
T T[] ' n s
OFF| RI7S | RN LT ann— AN 270V EXT,
B -t ——

i 7 sinGLe® L
e o | [ “

BALANCE - LIMIT SW

6:3v TO 67,6V, 6H6 FILS

E

—]
asverr %_g
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5R4-GY
125v J—
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'—@-"\J-"o—ﬁvoa
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e
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e..

Ty |

6.3V TO 65K7 FILS

Fig. 1—Circuit of the BA-6A limiting amplifier which has maximum gain of 54 db.

VIBRATOR CIRCUIT FUNDAMENTALS

(Continued from puge 57)

former is used instead of the more con-
ventional separate secondary type. Note
that the magnet coil in the vibrator is
cennected in series with the input
rather than in shunt and must be nor-
n:ally closed before operations can take
place. Heavy contacts are usea.
Converters are made in many power
ratings. 350 watts is the largest size
rresently being manufactured for the
general public. Vibrator supplies are
manufactured which produce 117 volts
a.c. from a 6-, 12-, or 32-volt d.c. input.
Fig. 7 shows a special dual primary

transformer which provides operation
irom a 6-volt battery (using vibrator)
or 117 volts a.c. By installing a separ-
ate switeh in each input circuit and
arranging the ouput with separate
plugs so that the filaments may be
Leated from either the battery or 6.3

volts a.c., flexible operation is achieved.

The filaments should never be operated
from the 6.3-volt secondary with bat-
tery input as this places too severe a
load on the vibrator. Operate them
direct from the battery.

—end—
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time, which is needed to limit peaks of
short duration. The diode blocks again
after the output peaks have passed.
Then C1 discharges through RI11 in
about 0.33 second. The longer recovery
time prevents abrupt increase in gain
after a loud passage.

With S1 closed, another time-con-
stant network, R37-C18 is connected.
Attack time remains the same as before
since it is determined by the smaller
capacitor C1. With S1 closed, however,
there is a difference in recovery time.
C18 requires about 0.9 second to charge
through R37 and about 2 seconds to
discharge through R37 and R11. If the
peaks are short and arrive occasionally
C18 does not acquire much charge, so
the recovery time is nearly the same as
with S1 open. If the peaks are pro-
longed, however, C18 becomes more fully
charged, so the bias voltage remains
for a longer period. The longer re-
covery time prevents fluctuations in
gain during a series of peaks.

The way these components are used
in the circuit is shown in Fig. 1. C1 and
C18 are charged through a 6H6 full-
wave rectifier coupled by capacitors to
the output stage. The BALANCE-LIMIT
SWITCH controls the recovery time. In
SINGLE position C1-R11 is connected;
pUAL adds the R37-C18 network.

The type of program determines
whether single or dual limiting should
be used or whether the switch should
be left at oFF which provides no limit-
ing at all. The setting of the input at-
tenuator (with corresponding adjust-
ment of the output attenuator) deter-
mines the degree of limiting. With
greater attenuation the amplifier oper-
ates mainly below the verge of limit-
ing. This supplies less average power to
the output but greater dynamic range.

As the gain of the first stage is
varied, there are plate current changes
correspondingly. These produce low-
frequency transients or thumps. Mini-
mum thump is created if the stage is
balanced. Two balancing controls are
provided. With the balance-limit switch
in position A, a 60-cycle voltage is ap-
plied through a capacitor to the 6SK7
grids in phase. The cathodes are re-
turned through an added resistor. Then
BAL. A is set for minimum output.

N VARIABLE FIXED GAIN
GAIN 2ND - 3RD
IST STAGE STAGES LR ouT
b
r 4
S| A —i[1—_
1374.3.3MEG VOLTAGE BIAS <
asl21  OT9 RIS1IMEG

Fig. 2—The '_limiting action simplified.

Now switch to position B. This ap-
plies a larger 60-cycle signal to the
grids and switches in a larger cathode
bias. The BAL. B control is adjusted for
minimum output. This process may be
repeated. It balances the stage with
both weak and strong signal inputs.
The input stage filaments are supplied
with d.c. to eliminate hum.

—end—
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NOW-Be a Fully Trained, lIuaIified
RADIO TELEVISION TE(}HNICIAN JusT

New “Package’’ Unit Training Plan

PAY AS YOU LEARN-YOU SET THE PACE!

No Monthly Payment Contract
to Sign!

Now . .. be ready for Radio-Television’s big pay opportunities
in a few short MONTHS! Frank L. Sprayberry’'s completely
new “‘Package” training unit plan prepares you in just 10
MONTHS . . . or even less! Equally important, there is NO
monthly payment contract to sign . . . thus NO RISK to you!
This is America’s finest, most complete, practical training—
gets you ready to handle any practical job in the booming
Radio-Television industry. In just 10 months you may start
your own profitable Radio-Television shop . . . or accept a good paying
job in this fascinating expanding field at work you've always wanted
to do. Mr. Sprayberry has trained hundreds of successful Radio-Television
technicians—and stands ready to train you in less than one year, even if
vou have no previous experience. You learn by DOING . . . actually work-
ing with vour hands with equipment of special design to illustrate basic
theory instead of relying on books alone.

VALUABLE EQUIPMENT INCLUDED WITH TRAINING

The new Sprayberry ‘“package’ plan includes many big kits of genuine,’
professional Radio-Television equipment. While training you actually per-
form over 300 demonstrations, experiments and construction projects.
In addition, you build a powerful 6-tube standard and short wave radio
set, a multi-range test meter, a signal generator, signal tracer, many
other projects. All equipment is yours to keep . . . you have practically
ceverything you need to set up your own service shop. The interesting
Sprayberry book-bound lessons and other training materials . . . all are
yours to keep.

EARN EXTRA MONEY WHILE YOU LEARN!

All your 10 months of training is AT YOUR HOME in spare hours, Keep
on with your present job and income while learning . ., and earn EXTRA
CASH in addition. With each training “package’ unit, you receive extra
plans and ideas for spare time Radio-Television jobs. Many students pay
for their entire training this way. You get priceless practical experience
and earn generous service fees from grateful customers. Just one more
reason why the Sprayberry new 10 MONTH-OR-LESS training plan is
the best Radio-Television training in America today. If you expect to be
in the armed forces later, there is no better preparation than good Radio-
Television training.

1 want you to have ALL the facts about my
new 10-MONTH Radio-Television Training
—without cost! Act now! Rush the coupon
for my three big Radio-Television books:
“How to Make Money in Radio-Television,’
PLUS my new illustrated Television Bulle-
tin PLUS an actual sample Sprayberry Les-
son-—all FREE with my compliments. No
obligation and no salesman will call on you.
Send the coupon in an envelope or paste on
back of post card. I will rush all three books
at once!

TRAIN AT
HONE IN
SPARE HOURS!

SPRAYBERRY ACADEMY OF RADIO, Dept. 20-B :
111 North Canal St., Chicago 6, Il 3
Please rush to me all information on your NTH B
Radio-Television Training Plan. 1 underst: b oes :
not obligate me and that no salesman will me.
]
1
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The Crystal Era Comes Back

Germanium crystadl

over vacuum tube

diodes are taking

functions; common

applications and new circuits used

(] ERE is the latest in television
receivers. The marvelous
model YR-1980 is to old-time
television as the automobile

was to the horse and buggy. Yes sir,

Mr. Jones, you never will have to put

out your hard-earned cash for bad

tubes, because the model YR-1980 uses
crystals instead.”

“Oh, you mean the kinescope viewing
tube, Mr. Jones? The radio industry
spent billions improving the old kine-
scope to give the public an unnatural
picture. Then the public yelled for
larger pictures, which meant still
larger kinescopes. Finally the bubble
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Fig. 1—Crystal used in noise limiter.
Tube is an infinite impedance detector.
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Fig. 2—Another series type noise lim-
iter. Signal modulates the diode current.
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VARY FOR LIMITING WTITH LEAST DISTORTION

Fig. 3—A noise limiter of shunt type.
Adjust RI,R2 for best limiting action.

burst. Back in ’60 my neighbor had
to build an extra addition to his home
just to house the TV receiver with
its 100-inch viewing tube. But now
we have completely eliminated the
kinescope, as you can see. The YR-1980
uses a crystal-scope to transmit the
picture signal in all directions from
the receiver. To view the picture, you
just wear this pair of spectacles. They
are crystals that act as video picture
converters, giving a three-dimensional
true-color picture!”

Does this seem like a crackpot con-
versation? Perhaps—in our present
era—but what about the future ? Highly
efficient crystals are rapidly replacing
vacuum tubes, resulting in cireuit sim-
plification as well as economy. Some
common applications of the erystal
germanium diode are: noise limiters,
speech clippers, FM and TV detectors,
d.c. restorers for television, wave shap-
ers, and meter rectifiers. Crystal
diodes can also be used for television
a.g.c. circuits, mixers, electronic count-
ing circuits, frequency dividers, multi-
pliers, and sideband generators.

Noise limiters are particularly ef-
fective against impulse noise of short
duration where the instantaneous burst
has a higher amplitude than the re-
ceived signal. Usually such circuits use
one-half a 6H6 or 6AL5 connected be-
tween the detector and the first audio
amplifier so that the signal modulates
the diode current. Crystals are used
here. Figs. 1 and 2 are series type
limiters, and Fig. 3 the shunt type.
Fig. 1 is a circuit used with an infinite
impedance detector. Sylvania type
1N54 crystals are recommended be-
cause of the high back resistance, but
the 1N34 can also be used. To reduce
hum, mount all noise-limiter parts in
a shield can. In Fig. 3 adjust R1 and
R2 for best limiting with the least
distortion.

Speech

clippers are peak-limiting

6AUB, 6SJ7
IST AMPL

ORIG GAIN
CONT

By
WILBUR J. HANTZ

diode circuits similar to the type used
as a noise limiter in receivers with the
exception that they must clip both nega-
tive and positive peaks. The speech
amplifier must have plenty of extra
gain to stand the loss. Usually an addi-
tional stage of amplification is required.
Fig. 4 shows a speech clipper using two
crystal diodes. One clips the positive
peaks and the other clips the negative
peaks. Both diodes are biased so they
do not conduct until the signal reaches
a 2-volt level. Bias can be obtained from
either a bleeder circuit in the power
supply or from the cathode of the audio
power output tube. The low-pass filter
is necessary to remove harmonics and
round off the waves. This ecircuit can
also be used as a square-wave device
for a sine-wave input. When used as a
square-wave shaper the harmonic filter
is omitted. )

On the subject of clipping and wave
shaping, Fig. 5 is another gadget that
might be worth playing with. Two
crystal diodes are connected in a posi-
tive and negative biased eircuit to shape
either sine or sawtooth waves. Either
positive or negative pulses are available
in the output, depending upon the posi-
tion of the controls.

D.c. restorers. A crystal d.c. restorer
is shown in Fig. 6. It detects or recti-
fies the sync pulse tips and develops
a positive voltage. This counteracts
the bias voltage set by the brightness
control and maintains a picture bright-
ness corresponding to the light level
in the studio. However, if the video
signal varies or the contrast control
is changed, the level of the sync tips
changes, which calls for a readjust-
ment of the brightness control. The
dependence of these two controls upon
each other can be eliminated if the
diode is adapted to detect at the
base of the sync pulses instead of the
sync tips. The level of the synec pulsés
sets the point where the electron beam

6F6,6V6
2ND SPEECH AMPL

Ol ouT TO GAIN
"7 CONT& 3RD AMPL

(———
180ppf B+
ST FOR 200u( |
CLIPPING
LEVEL LO PASS FILTER

Fig. 4—Crystals used in the speech clipping circuit. Note the low-pass filter.
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SWING-OUT LEMENTS

LOCK INTO POSITION!

With just a flick of the wrist,

all elements swing out and
automatically lock securely and
permanently into place,

giving positive electrical contact.
You need absolutely no hardware,
no tools, no time! So simple

a child could assemble it!

This revolutionary new
development in assembly design
is an exclusive feature of
Louis Bros. Series 400
Picture-Perfect Antennas.

www americanradiohistorv com

pldure perfect”

antennas

e nswned,

EVer Louis Bros. “Picture
Perfect” Antenna is covered by the
St. Paul Mercury-Indemnity Co.
at no cost to you. An individual
insurance certificate is enclosed
with each package. You'll find
this extra protection to your
customer a powerful talking point
in selling more installations. We
provide you with window decals
and other effective point-of-sale
display to help you get this
important story across.

Order Louis Bros.
Picture-Perfect Antennas
from your jobber today!

The luswred Avtenna
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|

is cut off, regardless of where contrast
is set.

This type circuit, the “automatic
black level system,” is used in the
Stromberg Carlson model TS-125/15/16
television receiver. It can be added to

M e
7 +
W I35 COMM_ OUTPUT
J (P03 OR NEG
/\/\/\/ T ) PULSE)
COMM
: ATH g, 00k 3
= > 3>

Fig.5—Either positive or negatlve pulses
are obtained with this shaping circuit.

most existing receivers. Fig. 7 shows a
portion of a G-E 800 receiver with the
ncessary changes for automatic black
level. A 6AL5 is originally used for the
video detector and d.c. restorer. Re-
move this tube and substitute crystal
diodes because the socket is needed for
an extra sync amplifier. The additional
12AU7 provides negative sync pulses
of greater amplitude than those ap-
pearing in the second video output eir-
cuit. The amplified syne pulses are fed
into the negative side of the crystal
diode to cut off the d.c. restorer when
the video signal syne pulses are at the
diode cathode. The d.c. restorer then
conducts on the only remaining nega-
tive portion of the signal (the front
and back porch pedestal) which is the
black level as set by the transmitter.

The notations; B-minus 1, B-minus 2,
in Figure 7 correspond to two different
B-minus points which are common in
transformerless receivers.

Frequency dividers usually employ a
step-counter arrangement when a high
degree of stability is required. A step-
counter receives pulses of one frequency

DIODE-
DETECTS
HERE
BLACK
TO

LAST VID AMPL e
1 X Tuet
RID
100K
v"v ‘V"‘
CATH
4.7K
B 1n55,IN57,IN58
I 40 K 2.2MEG ;;m
— >
8+ L SYNC PULSE OuTPUT

Fig. 6—Crystal in d.c. restorer circuit.

and produces an output voltage at some
submultiple frequency. Fig. 8-a shows a
pair of crystal diodes used as step-
counters. The working principle is volt-
age distribution across two capacitors
connected in series (Fig. 8-b).

Positive pulses are applied to the
input. Capacitors C1 and C2 charge
through CR1 with the positive edge of
the input pulse. The voltage across the
capacitors is inversely proportional to
the capacitance and equal to the input
pulse amplitude. C2 is usually much
larger than Cl, so it charges to a small
part of the applied voltage. When the
trailing or negative edge of the input
pulse arrives, C1 dlscharges through
the diode CRZ2, driving its cathode mneg-
ative. C2 cannot discharge because the
plate side of CR1 is positive. C2 stays
charged until another positive pulse is

Rl
e INSS “CATH
]

T
gt | P ales
I-U—U-l E Y Tcz OUTPUT EAPiLIED Czj:l
a I
Fig. 8-a—Pair of diodes used as step
counters; 8-b, the equivalent circuit.

applied to the input. Cl1 again dis-
charges during the negative side of the
input pulse. Thus, the voltage across
C2 increases step by step with each
input pulse. The steps become smaller
as the voltage across C2 increases to
the amount of the pulse amplitude. If
the diodes are reversed in polarity,
negative input pulses can be counted.

For the purpose of experimenting
with the counting diodes, some calcu-
lating information is given:

Let 100 volts be applied to the input.
What voltage will be built up across
C2 in Fig. 8-a after the source voltage
is pulsed twice? The 100 volts is as-

.05
E=100x —— 105
—=4.75 volts after one pulse. At first,
the negative charge on the plate of C1
will cut off CR2 and discharge through
CR1. When the next pulse arrives, the
voltage across C2, will oppose the ap-
plied voltage, since its negative plate
is connected to the negative side of the
circuit. The net signal voltage is then:
100 volts—4.75 volts=95.25 volts. The
new voltage across C2:
.05
95.25 % i 05_4.52 volts.
The total voltage across C2 after two
pulses:

across Cl1 and C2 is:

4.75+44.52=9.27 volts
After an infinite number of pulses the
final voltage across C2 approximates
the applied input pulse voltage.

When the step-counter is used as a
frequency divider, the output voltage
triggers a flip-flop multivibrator or a
single stroke blocking oscillator (6SN7-
GT) as shown in Fig. 9. The control,
R, in the cathode of the 6SN7 deter-
mines the point where the oscillator
will be triggered. The oscillator is usu-
ally used as a frequency divider to di-
vide down from the television trans-
mitter’s master oscillator frequency of
31,500 e.p.s., producing syne signals on
down to the field frequency of 60 c.p.s.
Several of these signals are used in the
timing sytem. Therefore the master
oscillator is locked with the 60 e.p:s.
a.c. line frequency by frequency divi-
sion instead of multiplication. .

Some of the information contained
in this article was obtained from: .

Radio and Television Mathematics,
by Bernhard Fischer—Macmillan Co.
40 Uses for Germanium Diodes, Syl-
vania Electric Produects, Inc. Basic
Television, by Bernard Grob—McGraw
Hill Book Co., Inec.

sumed to be signal voltage. The voltage —end—
6AU6 ~ BSN7-GT
t  CATH BLOCKING TRANS 95
5 :_'ﬁ i 5.2 4500 CPS OUT
PSNPUTRULSES V. S0 3 A ;
A4.500 CPS IMEG \ 1

+300V

Fig. 9—Step counter as frequency divider. R controls oscillator trigger point.
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IST VID 26N i .y 2
> 165pH o ::IOOK — N -
39?»( 265pH | 10K 05 % | I2SN7-G
A
47K CATHY INs8 4 2
IN63 ] - _
N
of 657 2.2M663 i i .
| 3" T 13 3
+265V 1 ok Tk 13 VERT LHORIZ SYNC
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<
ki ' 36.8k  +150V
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Fig. 7—A portion of G-E 800 receiver with changes for automatic black level; extra 12AU7 provides larger sync pulse.
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One of the newest developments at RADIART is
a FULL SIZE LIGHTNING ARRESTER . .. at the )
. handles f 1
all size twin leads and its sharp toothed cup |/ /i

price of a midget! It fits anywhere . .

washer eliminates wire stripping. Here is real

protection against lightning and static charges

.. yet does not unbalance the line. Permanently
sealed againsttemperature changes and humidity.
See your RADIART DISTRIBUTOR, or write us,

These Are The Cities with RADIART DISTRIBUTORS in NEW YORK
State serviced by BALL ASSOCIATES, Inc., Orchard Park, New York

FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR
State of New York: | IR

| BALL ASSOCIATES, INC. 58 Quaker St., Orchard Park, N.Y.
ALBAINY IANESTIOMN | Please send names of the Radiart Distributors in my
AMSTERDAM KINGSTOWN 1 area stocking the following Radiart products in which
AUBURN NIAGARA FALLS l 1 am interesied: D Tele-Rotors, D Vibrators, D TV
BINGHAMTON ROCHESTER | and FM Antennas, | “Spee-Dee” Chimney Mounts, [l
BUFFALO SCHENECTADY Lightning Arresters,[_] Auto Aerials,[_| Power Supplies
CORTLAND SYRACUSE | o
ELMIRA TROY [ Please have a Radiart Distributor call on me.
FREDONIA uTICA I Name . ... [
GLENS FALLS WATERTOWN I
ITHACA | Address _ _ e

l City State_ __ _______.
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AUTO AERIALS -

TV ANTENNAS -

THE RADIART CORPORATION cieverano 2, onto

VIBRATORS -

ROTATORS - POWER SUPPLIES
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VISUALLY IDENTIFIES
TROUBLE IN ANY SECTION
OF A TV RECEIVER

The HICKOK Model 650 Video-
meter is the first instrument of its
kind to accurately and rapidly
solve your servicing problems
with the necessary tests to visual-
ly identify trouble in any section
of a TV receiver.

FEATURES:

e An all-purpose video gener-
ator. Provides an electronically
accurate bar or dot pattern on
the screen of any TV receiver
—independent of station oper-
ation.

¢ Can be used as a TV transmit-
ter to simultaneously transfer
a program to any number of
TV receivers—on any desired
channel

¢ RF output, directly calibrated
in microvolts for sensitivity
measurements

® Substitute Video Amplifier
with gain of 0 to 10

¢ Crystal controlled timer for
greater accuracy

¢ Fast, accurate, the ideal instru-
ment for all area servicing

® Increases TV maintenance
profits—allows you to trouble
shoot many more installations
rer day

e Built only by HICKOK. Con-
tains highest quality compo-
nents throughout for lasting
accuracy and dependability

Write for the new, complete Hickok
Test Instrument Catalog today.

THE HICKOK ELECTRICAL
INSTRUMENT COMPANY

10531 Dupont Avenve # Cleveland 8, Ohio

l

New Transistor Circuit Design Method

By I. QUEEN

Transistors can be substituted for
tubes in oscillators, modulators, multi-
vibrators, amplifiers, and other circuits.
However, transistors and tubes have
different characteristics, so circuits
must be specially designed for each.
Some experimenters have managed to
obtain fair results from transistors by
making slight modifications in standard
hookups. Optimum performance can be
obtained by following a new approach
to transistor circuit design described in
The Bell System Technical Journal. It
shows that tubes and transistors are
“duals” and that their respective cir-
cuits should also be duals.”

What is a dual? Two circuits or com-
ponents are duals if voltage in one be-
haves like current in the other, and con-
versely. Consider a series-resonant
circuit. At resonance, maximum current
flows through it. Its coil voltage is Q
times the total network voltage. Now
compare this with a parallel-resonant
circuit. At resonance, maximum voltage
appears across it. Its coil current is Q
times the total network current. The
interchange between voltage and cur-
rent identifies these tuned circuits as
duals.

Fig. 1 shows typical curves for a tube
and a transistor which have equal dis-
sipation and amplification factors. The
two groups of curves are nearly identi-
cal when voltage and current are inter-
changed. For example, plate voltage
(E,) corresponds to collector current

9 60, : :
1e 1c
|e=lom\ [Zef Wild
6 40 ’ n
oy
< 3o 5 B
z >
= s o | [
] &
. 5 420 T 1
. ' 57
/ /8
0 0
0 66 132 0 10 20
EpINVOLTS —1lc INMA
a b

Fig. 1—Comparison of static character-
istics of vacuum tube (a) and those of
its transistor dual shown in chart b.

(I.). Similar relationships exist be-
tween a tube grid and a transistor
emitter. Therefore tube and transistor
are duals except for polarity. A tube
reverses polarity, an N-type transistor
does not. This is shown in the figure as
a change in sign.

There is a definite relationship be-
tween the currents in a transistor and
the voltages in a vacuum tube, and vice
versa. This relationship is represented
by r and is called transformation resist-
ance. It is found by dividing the voltage
at a given point on the axis of one curve
(Fig. 1) by the current at the corre-
sponding point on the axis of the other.
In this particular tube-transistor com-
bination, r is 6,600 ohms as found by
132 volts/.02 amp or 60 volts/.009 amp.

www.americanradiohistorv.com

Example of amplifier using two junction
transistors (plastic beads, center and
right). It has a power gain of 90 db.

Because a tube and a transistor are
duals, their respective circuits should
also be duals. Efficient tube circuits are
more or less standardized. When con-
verted to dual form, we have equivalent
transistor circuits of equal efficiency.

Unfortunately, it is not easy to deter-
mine a dual eircuit. It is done as fol-
lows. Kirchhoff’s equations are written
for the known tube circuit. Then volt-
ages are replaced by corresponding cur-
rents and vice versa. This gives a new
set of Kirchhoff’s equations. The
transistor circuit is drawn from them.

Here are some important results of
transforming a circuit to its dual. Each
parallel circuit converts to a series cir-
cuit, and vice versa. The dual of a ca-
pacitor is an inductor, related to it
through the equations C = L1 or
L 1°C, where t is the transformation
resistance. A resistor R converts to an-
other resistor of value r?/R. The dual
of a circuit loop is a node (junction).
Each component (or network) which
meets at the junction is the dual of one
of the loop components.

Fig. 2 shows a typical tube amplifier
and its dual transistor circuit. The
parallel-tuned circuit becomes series-
tuned. The series-coupling capacitor
converts to a shunt coil. The shunt grid
leak becomes a series resistor. In the
tube circuit the three original compo-
nents are arranged around a loop. In
the transistor circuit the three dual
components meet at a junction. The con-
stant tube voltage E converts to a
constant current supply I shown by the
curved arrows.

A phase-reversing transformer is
shown in the transistor circuit. This is
needed to make the two circuits exactly
equivalent, since a transistor does not
reverse phase. In most amplifiers the
polarity is not important, so this trans-
former would be omitted.

Excellent results have been obtained
by the method of duality. In one case,
a pair of transistors was used in a
class-B stage converted from a conven-
tional tube circuit. The audio output
was 400 mw. The same transistors gave

RADIO-ELECTRONICS for
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A Giant Stride Toward
Good Television Everywhere!

OCTOBER,

New, Inproved TEL-A-RAY PRE-AMPLIFIER

gives clean, sharp reception beyond the fringe areas!

Here is an advance that can help sell many more television

sets . . . that is a "must” installation wherever signals are

weak and snow is a problem.

The only antenna-mounted device of its kind, the new, im-
proved Tel-A-Ray Pre-Amplifier is now made in separate
models for high and low channels . . . with a matched and
tuned grid circuit that insures maximum gain and o stable
signal. With it, television can now go beyond the fringe
areas, and you have the simple, easily installed and eco-
nomical means of insuring clear, sharp, snow-free television
reception in many other locations. It is a tremendous advance
with all the bugs worked out of it . . . ready for your use now

in bringing good television to many more people.

USE WITH MODEL T OR TD ANTENNA for the best results

Installation of these famous long
distance Tel-A-Ray antennas is the
first step in getting clear, snow-
free With the

reception. Pre-

Amplifier, they give up to 300

times gain over dipole.

1951

® Gives maximum gain in signal.
® Insures stability of signal.

® Provides for vastly improved signal-to-
noise ratio.

® Compensates for lead line loss.
® Eliminates or greatly reduces snow.

® An essential complement to the booster
at the set in many locations, and can be
used without a booster in numerous
cases.

® Made of Dural and weather-sealed . . .
completely guaranteed against weather
damage.

® Inexpensive . . . speedily and easily in-

stalled to any mast or antenna.

Tel-a-Ray

ENTERPRISES, INCORPORATED
‘ BOX 332E

HENDERSON, KENTUCKY
TRADE MARK
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When you use

Centralab's

Exacet Replacement Controls

NUENS
> Tw\ custom replacement controls for TV-AM-FM...
o

There’s a Centralab Custom Control — or Standard % ﬂ!ﬁ Unit that’s Quickest for Service.

Service Engineers! Centralab’s famous Blue Shaft tapped units! All Centralab controls are packaged
and Custom Controls are exclusive service items. singly. Blue Shafts are also available in handy plastic
You'll find Blue Shafts available in a complete line boxes of 12 and in a special metal cabinet contain-
of plain and switch types with resistance ranges from ing 22 controls. NO EXTRA charge for the cabinet.
500 ohms to 10 megs. in a wide variety of tapers and

Check These LOW PRICES on Popular Blue Shaft Controls!

Ohms Max. Circuit List
Cat. No. Resistance Taper Location Price
B-60 500,000 C-2 (audio) Volume or Tone $1.00
B-60-S* 500,000 C-2 (audio) Volume or Tone $1.50
B-70 1 megohm C-2 (dudio) Volume or Tone $1.00
B-70-S* 1 megohm C-2 (audio) Volume or Tone $1.50

*Switch Type

Ask your jobber or write direct for Bulletin 42-106 on Blue Shaft
Controls, Send 25¢ for Centralab’s TV and Custom Control Guide.

Division of GLOBE-UNION Inc.
922 E. Keefe Ave. ® Milwauvkee 1, Wisconsin
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Blue Shafe Controls with attached switches are your
smartest service buy! Why? Because they save you valu-
able bench-working time — by being truly you- quickest-
for-servicing replacements. These factory attached and
tested switches are high amperage, universal units. That

means they can be used as SPST — DPST or 3 wire.

For quickest servicing, standardize on Centralab Blue
Shaft and Custom Controls,

el
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D ling

—the ceramic with the
million dollar body!

Never before such uniformity, such dependability in
ceramic capacitors! TINY MIKE is C-D through and
through. Even the ceramic body is made by C-D, in its
brand new ceramic body plant, electronically controlled
at every stage!

Write for Catalog Dept. RC-101,
Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

1910-1951

SUBSIDIARY

ONSISTENTLY

CotveLL Do

Plants in South Plainfield, N. )., New Bedford, Worcester and Cambridge, Mass.; Providence, R. {.; Indianapolis,
Indiana; Fuquay Springs, North Carolina, and subsidiary, The Radiart Corporation, Cleveland, Ohio.

OF BASIC TEST EQUIPMENT =
Why Not You, Too?

E
SERVICING by SIGNAL SUBSTITUTION

W EDITION]
SELLER FOR DVER 9 YEARS! (MEW. WP T0-DATE, 12T
A BEST B
i Approac
Dynamic Speed e
M°de"":d Zlignmeni problems, AM-FM-T
@ Universal — non-obsolescent
@ Employs Only Basic Test Equipment

1 Over 43,000 Technicians Have Learned

\ HOW TO GET THE MOST OUT

The Simple,
r Adjusfmenf an

ceive

@ WNothing complex to learn

3 eguipment t0 purchase
Ask for “5.5.5." at your local

Radie Parts Jobber ar order direct from factory.

100 poges. Invalvable
informotion thar will help
you re-double the valua of
your bosic test eqguipment.

® No extr

+ §2-27 Horace Hardimg Blvd.. Elmburst 4, N. Y.

PRECISION APPARATUS COMPANY, INC.
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only 25 mw in the conventional circuit.

Circuit transformation by duality is
not easy. For that matter neither is tube
circuit design. Fortunately tube circuits
have become largely standardized and
memorized. Certain components and
voltages may vary with the tube type,

-

1t
L]

$

Fig. 2—A tuned vacuum-tube amplifier
stage (a), and its transistor dual (b).

but these are readily available from
manufacturers’ data sheets. Eventually,
transistor circuits will also become
standardized, and recommended values
will be given in data sheets. Until then
experimenters will find that the duality
principle is a great aid towards efficient
design.
—end—

RECTIFIERS AS SWITCHES

Rectifiers are often considered valves.
They permit current to pass in one di-
rection but oppose reversed flow. At
times it is better to consider rectifiers
as “switches.” If an impressed voltage
puts a positive bias on an anode, the
switch is closed and current can flow
through the rectifier. With reversed
polarity the switch is open, so no cur-
rent flows.

In some circuits more than one volt-
age is applied at the same time to a
rectifier. In such cases the switch anal-

L2

E ouT

JCATH
g

u
MOD:B g
¥

CARRIER

Fig. 1—The circuit of a ring modulator.

ogy is especially useful. For example,
in some modulator circuits there may
be two simultaneous inputs. One, the
carrier, is usually relatively large in
comparison with the other voltage, the
audio. Then we can consider that the
large carrier controls switch action.

Fig. 1 is the circuit of a double-
balanced or ring modulator. The con-
ductivity of the rectifiers is determined
by carrier polarity since this is much
larger than the audio. The carrier
mixes with the audio to generate side-
bands. Therefore the following signals
exist in this circuit: the carrier C, the
modulation M, and the sidebands S.

C is cancelled from the output be-

RADIO-ELECTRONICS for
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TO THE RESCUE

(COURTESY OF SUPERIOR INSTRUMENTS CO.)

/

“FOR CRYING OUT LOUD,
STAND STILL”

“AH, A FILIBUSTER —
HE'LL KEEP (§ HOPE)"

“THESE TV ORATORS ARE
ALL ALIKE"

") CAN'T CHECK THE PICTURE.
WHAT'S THIS?"

“A CROSS-BAR GENERATOR, EH?
WHAT DO YOU DO?"

“CONNECT TO ANTENNA POST,
PLUG-IN - OK, NOW WHAT?"

“VERTICAL LINES! SAY,
THAT'S GREAT!”

"TERRIFIC! HORIZONTAL
LINES TOO!

"WHAT A CINCH TO MAKE
ADJUSTMENTS”

o

"WHY DIDN'T I MEET YOU
BEFORE?"

|TV SERVICE

“"COME ON, PAL, YOURE
BUNKING WITH ME"

CCTOBER,
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e

on any TV Receiver Screen!! .

Do you want to do a fast, thorough TV. service job?
Then don't wait another day! See your local jobber
and get the new, sensational time-saving, easy to use

SUPERIOR TV BAR GENERATOR

Throws a stable bar pattern ']

Dealer's
NET PRICE

$3995

Write Dept. RC-10 for detailed descriptive circular

Superior Instruments Co. 227 Futton St New York 7, N. vgi“

WWW.americanradiohistorv.com



www.americanradiohistory.com

Theory and Engincering

70 |
USE PHOTOFACT

the world’s best Radio-TV

service data—it pays for
itself every working day

————
Try PHOTOFACT!

We'll send you

any Photofact Folder
listed in the Photofaci
Cumulative Index *

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

NOW-—learn for yourself—at our expense—
how PHOTOFACT makes your Radio and TV
work quicker, easier, more profitable! Examine
an actual pHOTOFACT Folder. Use it. You’ll
learn first-hand why over 35,000 successful
service techniciansuse PHOTOFACT daily. You’ll
learn that no other service gives you pHOTO-
FACT’S completeness, accuracy, uniformity, and
lowest cost. PHOTOFACT is the only radio and
TV service data prepared from laboratory
analysis of the actual equipment. Know the
facts—get your ¥rREE Folder now. Examine,
use, compare—learn why no modern service
shop can afford to be without PHOTOFACT!

* Except those followed by asterisk (*) or letter A,

=
PAY AS YOU EARN! Asl:l

I'_WR“E FOR your distributor abaut this amux-l
FREE ing plan. Only $18.39 puts the|
entire profit-boosting Photofact

|| |NDEx fibrary in your shop now!

MOTE: Qur-FREE Folder offer is limited to
Service Technicions only, AMach coupon be-
low te your letterhend and mention your
jobber’s name. If you have no lederhead,
send covpon to your jabber, Exparimanters
and athers may oblain the Fholofoct Folder
by remitting ameunt shown below.

HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indianapolis 5, Ind.

.

[] Send FREE Photofact Cumulative Index
] Send Full Easy-Pay Details

I am a Service Technician:
[] Send FREE Folder for set model.vocasss

|
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|

|
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cause it is fed through center-taps on
L1 and L2. Equal and opposite carrier
currents flow through each half of L1
and L2 so there is no carrier in either
of these coils.

Fig. 2-a shows the equivalent circuit
during one half the carrier cycle. Fig.
2-b shows conditions during the other
half. In the first case the series recti-
fiers act like closed switches while the
shunt rectifiers are blocked by the car-
rier. In the next case the opposite takes
place.

Fig. 2—(a) Equivalent circuit of ring
modulator during one-half cycle; (b)
during other half; (c¢) output wave.

In 2-a the input coil L1 is connected
directly across the output coil L2. In
2-b the coils are also in shunt but the
coil polarity is reversed. Therefore the
modulation current flows continuously
in the output coil but its polarity is
reversed at the r.f. rate. Fig. 2-¢ shows
this for one half the audio cycle. Note
that there is a simultaneous positive
and negative envelope with the result
that the audio signal is cancelled out.
Only sideband power can be obtained
from this modulator circuit.

—end—

TWO INTERMODULATION TESTS

There are several ways of measur-
ing a.f. distortion. Harmonic measure-
ments are the simplest. Intermodula-
tion tests are more satisfactory but
they require more elaborate test equip-
ment.

Intermodulation tests are not so well
known but they show up distortion not
indicated by the harmonic method.
When 2 or more pure tones are fed
simultaneously to any nonlinear a.f.
circuit. the frequencies modulate each
other. Since no amplifier or other a.f.
equipment is perfect, some intermodula-
tion exists.

Two standard intermodulation tests
have been advocated. The SMPE test
was standardized by the Society of
Motion Picture Engineers. The CCIF
test is recommended by the Interna-
tional Telephonic Consultative Commit-
tee, and is sometimes called the differ-
ence-frequency intermodulation test.

The SMPE method requires a 1.f. and
a h.f. test signal. Usually the first is
100 cycles and has 4 times the ampli-
tude of the second which is 5 ke. Due
to nonlinearity, sum and difference fre-
quencies are created. They exist as
sidebands at intervals of 100 cycles on
both sides of the 5-kc “carrier” (see a).
X and Y are the L.f. and h.f. signals,
respectively.

Distortion due to the nth order side-
band is then defined by the fraction:

www americanradiohistorv com
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ell Satisfaction... —
~ Sell TRIOTV Products

Yes, complete satisfaction all the way around results when TRIO TV products

are sold. Jobbers know their dealers recognize quality of product — dealers \\
know TRIO products mean satisfied customers. That's why TRIO products are
the most wanted TV products on the market today.

/i
TRIO YAGIS LEAD THE FIELD

TRIO 2-CHANNEL YAGIS

Models 445 & 479
Rapidly becoming the most popu-
lar — most wanted TV antenna in
America. Available for channels 4
and 5, and channels 7 and 9. Pro-
vides gain on two channels equal
to any two conventional 4-efement
yagrs!

Peatunes
® Fyll 10 db Gain On 2 Channels!
® One Bay Replaces Bulky Stacked Array!
® One Lead Replaces Old-Style 2-Lead
Systems!

@ [ess Weight Per Gain Than Any Other
TV Antenna!

e T

z TRIO PHASITRON

Now Available
Separately
[Mode! No. pC-6009

| The TRIO PHASI- %
TRON, originally sold
only as part © the
TRIO Controlled Pat
tern TV Antennd il
System, is now aval: T
a{)\e separate&y forTV( me i ——
wan _ .
o owtn:;‘se v:ec:y best results from their sets :en“
e to hams an other expenmen b|.
an{e:irssl,T;YON acts as @ continuous\y vagancz
i’ stub and will provide an exactdm}w‘z‘e ha“ e
iun;ng between line and booster an . ;:o o
::tzhing cutput impedance of booster

e

: + matching, losses
i i dance. Due to exac :

t l'np‘ljitn;mk?:coame negligible and set performanc

& n \ . . .

; gwhidy I:]fc:m{:ee used to c:.aorchna(:| :iniut‘a::en;

k‘ two Zvymore antennas to provnde added ba

output to set. Wirite for tull details.

NEW TRIO TV ACCESSORY
CONTROL UNIT

Model No. RY-1 '
A handy control unit
that hides away "
sije or in back of.the
tTV set and provides

e e

. er, rotator, W
an automatic line switen for beost ng the line
TRIO Con-

lamp or other accessories By plugg!

co[ds from these accessories into the
trol Rrelay Unit, a accessories are tu ned on wit

the cne SW tch control ng the TV set Qu CHY n-

1tho ng any w lV ang set.
tal d n‘th ut maki Q (11} ch es \n t
S L g
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TRIO DOUBLE FOLDED DIPOLE
(Model 304)
Here is the popular TRIO Double Dipole TV
Antenna. With 10 db forward gain and a front-
to-back ratio of 25 db, it is unexcelled for ex-
treme fringe areas. Available for each of 12 TV
channels. Easily stacked for additional gain. Rein-
forced fittings for extra strength — extra rigidity!

Peatunes
® Outperforms Conventional Large Arrays!
_ ® Eyact Impedance Match To 300 Ohm Line!
Patent pending — no i~ , X X
censing arrangements  ® Sturdy Construction — Light Weight!
granted for duplicating 5
Bencolels] lhlidr:ten:'\a. ® Partially Assembled!

® Gain Flat Over Entire Channel!

\

‘00...........00.0..................

\%ew TRIO TV ROTATOR AND DIRECTION INDICATOR

Two heavy-duty 24 volt motors —instead of one — provide o

| reliability of operation that makes this rotator outstanding.
i One motor turns antenna clockwise — the other counter-
clockwise. Even if left on continuously, a motor cannot burn
out since load on a single motor is never on more than 50%
of the time!

The new TRIO TV Rotator provides the uftimate in trouble-
free, dependable operation. Supports heaviest arrays, even in
80 M.P.H. winds.

Positive acting electrical stops at both ends of 360° tura
eliminates lead damage.

Rotaton Peatures.

] ® Cast TENSALLOY aluminum mast holder, 11/16" steel shaft.
s Withstands 4500 Ibs. bending movement.
i ® Automatic Electro-Mechanical Brake — reduces coasting to
' minimum.
® All-aluminum case — no cast zinc!
® Turns 1 RPM, lifetime fubricated.
® Ball-bearing end thrusts on shafts.
® Ideal for 10, 6 and 2 meter amateur use.
!‘ ........................
|

“TELEVISION TOPICS"
Write today for your free copy of “TELEVISION
TOPICS" by G. N. Carmichael. It discusses items
of interest to TV distributors, dealers and users,
includes information on Antenna Types and
Height, Lead-lns, TV Signal Propagation, Inter-

ference, TV Set Limitations, Rotators, Mast and
Towers and Future Trends in TV.

ﬁ?g » _ MANUFACTURING COMPANY
ﬂw' GRIGGSVILLE, ILLINOIS
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Theory and Engineering
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The big new Stancor 1951 Mid-Year
Catalog lists 441 Stancor transformers
...the most complete catalog line in the
industry. All transformers, including
television components, are classified
and indexed so you can easily locate
the unit you need. Each listing includes
electrical specifications, dimensions,
weightand list price. Clear illustrations
show each mounting type in detail.

* Kk *

The 8th Edition of the Stancor Televi-
sion Catalog and Replacement Guide
provides you with quick, easy-to-read
replacement information on 1511 TV
models and chassis made under 79 brand
names. All manufacturers are listed
alphabetically and the models and
chassis are listed in numerical order.
A separate section lists all Stancor TV
transformers and related components
by part number.

Both of these up-to-date references are
now stocked by your Stancor distrib-
utor, or write Stancor directly for your
free copies.

* * *

AUDIOPHILES — Use Stancor transformers to build
the famous Williamson High Fidelity Amplifier. Cir-
cuit diagrams and complete parts lists are available
in Stancor Bulletin 382 at your Stancor distributor.

REFERENCES

{
i
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Most Complete Line
in the Industry

'STANDARD TRANSFORMER CORPORATION

3592 ELSTON AVENUE, CHICAGO 18, ILLINOIS

nth harmonic of sidebands
h.f. signal amplitude

The CCIF test uses 2 h.f. test signals
of equal amplitude. The frequency dif-
ference between them is usually in the
range 30-400 cycles. This difference
frequency is one of the distortion prod-
ucts due to intermodulation. The dis-
tortion it creates is measured by

difference-frequency amplitude
sum of h.f. test signals

Intermodulation also exists between
each h.f. signal and the second har-
monic of the other (see b). This side-
band distortion is defined by

sum of both sidebands
sum of h.f. signals.
According to Peterson*, the CCIF
test is better than the SMPE, espe-
cially where the audio system has lim-

ited h.f. response. Hearing aids, filters,
noise suppressors, etc., are systems

F.,_x
a4+
= INTERMODULATION (SMPE}
z v
£ [
=< 1 ] I 'l 'l f
fi =2 f2-fy  f2 fa+fy fo42)
d
a8 INTERMODULATION (CCIF) X ¥
=
-t
&
2 1 1 1,
f2-1) 2=fa f| fp 2,1
b

Two intermodulation measurement sys-
tems. Note the amplitudes of X and Y.

that fall in this category. A harmonic
test on them would be misleading be-
cause of the limited h.f. response. The
SMPE test cannot give a true picture
because it has a strong L.f. test signal.
This means that the h.f. end of the
amplifier is not given a real check.

A pair of signal generators are re-
quired for intermodulation measure-
ments. For the SMPE test the frequen-
cies may be fixed at 100 and 5,000 c.p.s.
as noted previously. For the difference-
frequency test the oscillators may be
ganged. This gives a constant beat
through a wide range. With this setup
X and Y may be moved up and down
the scale while (fu—f;) remains sta-
tionary (see b).

*Arnold P. G. Petevson. Technician. Publication

available from General Radio Co., Cambridge.

NOW! GOLOR TELEVISION $‘I

ON YOUR PRESENT SET!

Sensational new Tri Colored Film, will bring you colored
pictures on all blaock ond white broadcasts

Brings in any TV program in glorious color, on any TV set
Anybody con attach in less than one minute
Greatest development since advent of television!

Send far yours taday, stort selling this red hat item at ance,
when your customers see calared pragrams with Ray Vision,
you will be swamped with arders

10 INCH

RETAIL YOUR COST
10 INCH 4.95 1.65
12 " 595 1.95
14 " 695 2.30
16&17” 195 2.55
20 " 395 2.85

ADD 15¢ SINGLE ORDERS
WE PREPAY SIX OR MORE

RAY CO. #S%Egg?AOTlII}.) Immediate Delivery

29

Mass.

—end—

“I'm worried about my future, Doc.
What can you do for color blindness?””

RADIO-ELECTRONICS for
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FROM YOUR SYLVANIA DISTRIBUTOR

Tourit snoor
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YNC AND Swerp x(cnau.
-

when you buy 100 Sylvania Receiving Tubes
or 2 Sylvania Picture Tubes!
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Offer good only Sept. 15, 1951 to Nov. 1,
1951. ACT NOW!

SERVICING TELEVISION RECEIVERS — VOL. 1i

Not just a revised, brought-up-to-date version of
last year's book . . . but a completely new, re-
worked volume, prepared by an expert TV serv-
icing-writing team!

Sylvania has long recognized your need for a more
advanced, more complete, more systematically or-
ganized television service manual. Now, after
months of careful preparation, this book is ready

. VOLUME II, SERVICING TELEVISION RE-
CEIVERS. It’s yours FREE OF EXTRA CHARGE
when you buy 100 Sylvania Receiving Tubes or 2
Sylvania Picture Tubes.

This new book, written around a popular 1951
TV receiver, contains servicing techniques for all
the most recent circuits. Its information applies to
most all TV sets in use today. In addition, it con-
tains a systematic method of locating, isolating and
correcting troubles . . . by far the clearest, easiest,
simplest method yet devised for servicing present .«
day receivers.

Get your FREE service book now. Offer expires

Nov. 1. See or write your Sylvania distributor
today!

Here’s what this volume contains, how it helps you!

How to_sectionalize trouble by picture analysis. For
this, 41 photographs of abnormal TV pictures and
their analyses are presented.

How to isolate faulty stage by use of 6 special trouble
shooting charts—one for each section of receiver.
Charts give step by step procedure, expected results,
action required, inscruments required. Charts pro-
vided for following sections: power supply, video,
sound, sync., and sweep, high-voltage.

How to locate defective part—by trouble shooting
charts based on voltage and resistance measurements
and tube testing. Actual voltage and current readings
to be encountered are listed.

Adjustment and alignment of television receivers.
Alignment procedures for tf tuner, video if, sound if
and discriminator; adjustment of ion trap, focus coil,
deflection coils.

150 PAGES! 5 BIG CHAPTERS!
80 PICTURES AND DIAGRAMS!
WIRE-O-BINDING keeps bhook flat!
HEAVY COVER, TOUGH, COATED PAGES
to stand rough, constant handiing!

SEE YOUR SYLVANIA DISTRIBUTOR FOR YOUR FREE COPY TODAY!

SYLVANIA\

mt ,
lpm 1951 A

Sylvania Electric Products Inc.,
Emporium, Pa,

www americanradiohistorv com

RADIS TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
OCTOBER, 1951
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New Design

MIGHTY

\"’““»

MIDGET

THE BIGGEST
RECEIVER VALUE
IN AMERICA!

National's entire initial produc-
tion run of the sensational new SW-54 receiver
was exhausted in just a few short months after
production! Now, at last, the "Mighty Midget"”

is once more available.

This omazing receiver tunes the entire fre-
quency range from 540 kcs. to 30 mcs., voice
and code, with big set sensitivity, yet measures
only 11" x 7" x 7" Has edge-lighted slide rule
dial calibrated in 4 bands with foreign, ship,
amateur and police frequencies clearly marked
and unique plastic bandspread knob. Has new
miniature tubes. Housed in smart modern metal
cabinet with tough velvet-gray finish.

See and hear it today!
Write for name of nearest dealer.

g S ST

V.H.F. Paging Calls Subscriber

Amateurs and v.h.f. enthusiasts in
the New York metropolitan area have
been mystified during the past few
months by a station which recites a
string of numbers in a woman’s voice,
followed by a man announcing
“KEAG627.” They are hearing the Air-
call Radiopaging station of the Tel-
anserphone telephone-answering serv-
ice, operating on 43.58 mec from the
Hotel Pierre in New York City.

The radiopaging service, which was
described in this magazine January,
1951, is a means of getting a person,
who may be away from other means of
communication, but within 5 miles of
the station, to a phone. It is an ex-
tension of the telephone-answering
service, and came into existence to
meet a very special need.

Telanserphone found that some sub-
scribers to the service could not be
located, because they were out of reach
of any phone. Some method of contact-
ing such persons (doctors particular-
ly) and bringing them to the phone
was needed. A small portable receiver
and a transmitter broadcasting only the
numbers of subscribers for whom ur-
gent calls were waiting, was the answer.

The Aircall subscriber

The number of people who require
a system such as Aircall is not large,
but those who do have use for it are
likely to consider it a necessity. A
doctor, for instance, can attend a play
without leaving his name at the box
office and waiting for a possible paging
all through the evening. He (or the
busy executive) can even go on a short
fishing trip without fear of losing a
life or a million dollars.

The Aircall subscriber has only to
take from his pocket at intervals a
specially designed receiver and listen to
a program which consists merely of
. RFCHOKE ° .

£ ANT LOADING COIL

\

|
i
|

\._ 4upf CAP

QUTPUT CHOKE \ IIH.
\

'\
b

AUDIO TRANS =

AUDIO TUBE .

3o voLt’
CBYBATTY

1.34 V. MERCURY CELL
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The tiny hand-held Aircall receiver.
a string of numbers. If he hears the
code number allotted to him Ly Aireall,
he knows he is wanted on the phone,
and calls Telanserphone by phone im-
mediately. If his number is not on the
program, he can relax for a while
longer.

Superregenerative receiver

The little receiver which makes this
possible is a clever v.h.f. design. Its
size and actual working parts are
shown very well in the two photo-
graphs. Two subminiature tubes, a
special Sonotube for the oscillating de-
tector, and a Raytheon CK522AX for
the audio amplifier, are used.

Tuned to a frequency of 43.58 me,

|IVAIRIABLF_ TUNING CAP

ANTENNA ]

D
- QSCILLATOR TUBE

-~ GLASS TUBE

—PRINTED GRID
COIL

K T Pglél.tél PS
,\-\\ REWS

“\i i SHOCK CUSHIONS !

“pUsSH BUTTON
ON-OFF SW

PLASTIC
“CASE

!

l’rin‘té& circuits and miniature parts are secret of stable, sensitive, pretuned set.
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New Design |

the utmost stability is required to keep
these little sets on frequency. Even a
standard portable often gets pretty
rough treatment, and a set of this type
is likely to be carried in a briefcase or
doctor’s bag—or eventually, perhaps,
even on a farmer’s tractor—where it
will receive more jolts and jars than
the ordinary portable. To keep fre-
quency changes within the narrowest
possible limits, printed circuit tech-
niques were used, the coils being silver
deposited on glass tubes half an inch in
diameter.

The receiver is a modified ultraudion
superregenerator. The circuit as shown
in the diagram may not be entirely
complete, for in all high-frequency
equipment, some capacitance resides in
the spacing of components and between
elements in tubes, instead of appearing
or. the diagram as measureable physical
components.

Printed coils

An interesting feature is the antenna
loading coil—something one would hard-
ly expect to see in equipment operating
above 40 me. It is “wound” with 17
turns of silver deposited on the glass
tube, a spiral of ribbon 3/64 inch wide,
1/32 inch between turns. It is connected
to the 4-inch antenna at one end, and to
the plate end of the tuning coil at the
other.

The other coil-—next to the subminia-
ture tube in the photo—also has 17

turns of silver deposited on a glass form.
The coil is a trifle shorter und the turns
1/64 inch narrower. It is tuned to the
operating frequency by a tubular trim-
mer, across which is a 4-uuf fixed
capacitor. Adjustments are made
through a hole in the end of the case,
which is closed with a rubber grommet
once the set is tuned in.

Any radio frequency remaining in the
signal after detection is filtered out by
the r.f. choke (40 turns on a l-inch
form) and a small ceramic capacitor—
exact capacitance unknown—as well as
the primary of the subminiature audio
transformer.

In spite of its small size, the wiring
is beautifully laid out. A small ter-
minal strip runs across the case at the
base of the coils and detector tube,
below the r.f. choke. It has six eyelet
terminals, which are soldering points
to which leads are brought.

The set brings in a strong signal
when held the proper distance from the
head, body capacity affecting the super-
regeneration slightly.

Operation is extremely simple. To
listen, the user simply presses the push-
button switch (see the cover section
of the case in the photo) which turns
on filament current. He is warned to
take certain precautions, such as keep-
ing the hand down on the battery sec-
tion (away from the circuits) and not
to hold the set too close to the head.
As the receiver has no volume control,

| 5

the user soon learns to attenuate an
overstrong signal by positioning the
receiver closer to or farther from his ear.

Telanserphone maintains the little
receivers, asking that they be sent to
the office once monthly for checking and
battery replacement. The owner is thus
insured of trouble-free operation almost
automatically.

Fees are very low, possibly due to
the present experimental nature of the

PHONEUNIT

4"ANT 17T 40T
Sy GV

dppt 22ppt 1OMEG

Circuit is a modified ultraudion type.

service. For $10 per month the sub-
scriber can lease a receiver and be
paged any hour of the 24, besides hav-
ing batteries replaced monthly, along
with all other maintenance that may be
necessary.

There is only one restriction—main-
tenance is strictly a shop proposition.
The lessee must bring or mail his Air-
call to the service department of Tel-
anserphone—he cannot expect a tech-
nician to come to it.

—end—

RMS soosrer sp-5

America's best booster from America's oldest
Booster manufacturer . . . gives you powerful
gain over the entire television range. Can be
peaked for operating channels without removal
of chassis. Features gear-driven, velvet smooth
single knob tuning. Has an edge in styling and
simplicity!

Model SP-5, only $22.5°

R M S CORNER ARRAY
ANTENNA COR-13

Features the characteristic curve and gain of a
parabolic reflector antenna~—one of the highest
gain antennas in use today. In fringe or ex-
treme fringe areas this antenna doubles the
amount of stations you can receive. Cut to
specific channels, down to channel 7. Re-
flectors 35" butt seam tubing: receiving ele-
ment, /4" drawn aluminum tubing.

Model COR-13, for channe!l 13, only $|5.95 |

Additional charge for other channels.

ederated

INCORPORATED

THE ONLY COAST TO COAST ELECTRONICS DISTRIBUTOR

OCTOBER, 1951
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ALLENTOWN, PA. 1115 HAMILTON ST.
EASTON, PA.

AT FEDERATED . . .
THE MOST

POPULAR

THE MOST

POWERFUL

FOR
FRINGE AREA
TELEVISION

NEW YORK CITY 66 DEY ST. Digby 9-3050
LOS ANGELES 911 S. GRAND AVE. TRinity 7311
NEWARK, N. J. 114 HUDSON ST. MArket3-4005

Phone 3-7441
925 NO. HAMPTON ST. Phone 4259
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AVOID

RESISTOR
BREAKDOWNS

OHMITE Little Devil Resistors

Provide EXTRA MARGIN of SAFETY

Although they are tiny in size, Ohmite Little : i "
Devil molded composition resistors have : ;
unusual ruggedness, stability, and current-
carrying capacity. For cxample, they are =
rated at 70C instecad of the usual 40C.

They meet all test requirements of JAN-
R-11, including salt water immersion and high o
humidity tests without wax impregnation. In &

addition to conventional color coding, the resistance

e

—
-
o

value and wattage are clearly marked on each unit.
Available in 14, 1, and 2-watt sizes with == 5% or

== 10% tolerance, in standard RTM A values—10 ohimns

to 22 megohms. The 1-watt size, + 10% tolerance,

comes in values as low as 2.7 ohms.

Available Only

From Your
Distributor

OHMITE MANUFACTURING CO.
4894 Flournoy St., Chicago 44, Iil.

2. 2igtz ik O [FI M I T E

RHEOSTATS : RESISTORS « TAP SWITCHES

www.americanradiohistorv.com

TUBES OF THE MONTH

Du Mont is now offering to other re-
ceiver manufacturers and to the trade,
the 30BP4, a 30-inch metal-cone round
tube. It is claimed this is the world’s
largest picture tube.

The giant tube has a usable area of
536 square inches, uses a 90° deflection
angle, and is 23%4 inches long, about
2 inches longer than the 20-inch type.

Sharp edge-to-edge focus is claimed.
The anode is designed to operate at
20,000 volts. A single-magnet ion trap
is required.

Two new 21-inch glass picture tube
designs having a rectangular face and
cylindrical front section are announced
by National Union. The 21EP4, 21EP-
4A, 21FP4, and 21FP4A provide a pic-
ture 19% by 13% inches and reduce
ambient light reflection two ways: a fil-
ter glass is used in the faceplate, and
the cylindrical front surface eliminates
reflection by scattering in an upward
and downward direction the light inci-
dent on the tube face.

H H
(4) () 6)Pp
K
62pr(3) GJp
Glp @) KT
pr (D0 @or
6U8 30BP4
(6)64
. ¢
(D62 ,@GZ
612 (D] 61(2) K
MONBN OO
2IEP4A 2IFP4A
INTERNAL CONN
Ic AT- ANODE TERMINAL
FIL TERMINAL  FT.

GT - GRID TERMINAL
{C~INTERNAL CONN

FT
GL-6044

Base diagrams of new tubes described.

Type 21FP4 uses low-voltage (200=+
200 volts) electrostatic focus and mag-
netic deflection. 21EP4A uses magnetic
focus and deflection. The tubes are also
available without external conductive
coating and do not
bear the A designa-
tion, in this case.
Both types use sin-
gle-magnet ion traps,
and 18 kv is the
maximum collector
voltage rating that
is specified.

A miniature type
triode-pentode, the
6U8, is being manu-
factured by Tung-
Sol, and is intended as a local oscillator
mixer for FM and TV receivers. The
two sections are electrically independ-
ent: the triode has sufficient reserve
emission to operate efficiently at widely
varying supply voltage conditions; the
pentode requires low local oscillator in-
jection, with resultant low oscillator

RADIO-ELECTRONICS for
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ACTUAL SIZE
Model 666-HH

T
olt-Ohm-
Millicmmeter

Slip this little V-O-M in ycur pocket and ycu become a walking
laboratory for making complete D.C. and A.C. Voltage, Current, and
Resistance Analyses. There’s nothing “little” aboat this miniature
marvel but its size/ It's the mighty midget of the Service World—Truly

D.C.VOLTS: 0-10-50-250-1000-5000;
at 1000 Ohms/Volt.

A.C.VOLTS: 0-10-50-250-1000-5000,
at 1000 Ohms/Volt.

D.C. MILLIAMPERES: 0-10-100-500,
at 250 M.V.

OHMS: 0-2000-400,000 (12-2400 at

center scale}).

a giant in performance.

Some of the things you get: a 3-color scale for quick-glance readability,
only one switch for noticeable ease in correctly getting your range,
the banana-type jacks that provide quick plug-in connections and
lower jack contact resistance—and the remarkable stability on voltage
ranges by use of special resistors throughout, and en current ranges
with 250 M.V. instrument.

Buy Model 666-HH now—and remember, it carries the famous
Triplett RED-DOT Lifetime Guarantee. Don’t hesitate another day!

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

ONLY $24.50 AT YOUR DISTRIBUTOR
{Prize Subject to Change)

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U. S. A.

OCTOBER, 1951
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First all-channel, low-noise,
antenna-mounted, self-
tuning TV Booster! Mounts
on antenna mast ahead of
the lead-in. Automatically
boosts the signal—not any
local noise picked up by the
lead-in. Clearly brings in
telecasts you could never get
before. Finest booster. for
tough fringe areas or noisy
locations in- primary areas.

Model 3010 TENNA-TOP.
List Price

Send for

-FREE BULLETIN TODAY!

Addres,

AUTOMATIC SELF-TUNING

Tuneo-Malic

TV BOOSTER

Connect it...and forget it! Anyone.,.
even a child...can get his favorite
programs with a clarity of picture and
sound like never before...on any channel
...automatically...without any booster
tuning!

Exclusive E-V all-electronic broadband
circuit gives superb low-noise performance
...provides higher effective gain on all
channels... works where others have
failed, even in tough fringe areas.
Furthermore, the booster can be easily
concealed. Installation is quick and simple.
Plugs into 50-60 cycle a.c. outlet.
Thousands of installations have proved
it completely trouble-free. There's
nothing like it!

Model 3000 TUNE-O-MATIC. List. . . $59.50

EleclhoYoree

TV BOOSTERS * MICROPHONES « HI-Ft SPEAXERS * PHONO-PICKUPS

Potent Pending
o

E’eCfro_vo’.ce h]“-—_——-_-_-———_——

421 Carroy St CB.’ b0 £10.5
v Buchangp Mich;
’ gan

N
end Free Bulletin No. 163

Name_ .
(PLEAg =
LEASE PRIy e _

TT——

— \Zone‘ S
a Installe, 0 Dea-' 'ag_\
__——___~~_:r Tv FQn
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New Design

radiation from TV receivers using it.

Some typical operating characteris-
tics are; heater, 6.3 volts, 450 ma, a.c.
or d.c., any mounting position; E, triode,
150, pentode, 250; transconductance,
triode, 8,500, pentode, 5,200 umhos; E,;,
triode, —12, pentode, —10.

A heavy-duty thyratron the GL-
6044, is being produced for use in air-
borne electronic control equipment.

6U8, triode-pentode; rugged thyratron.

Instead of the conventional prong-
type base for insertion into a socket,
the tube has contact terminals extend-
ing at right angles from heavy support
rods at the bottom. The tube can be
bolted to a panel and thus will not
work loose through equipment vibra-
tion.

1t operates from -55 C° to 120 C° at
normal atmospheric pressure, is inert-
gas-filled, and has a current rating of
6.4 amperes. The indirectly heated
cathode is rated at 2.5 volts, 17 am-
peres. —end—

Stable Frequency Divider

Highly stable frequencies in the
audio- and radio-frequency ranges are
often needed for aligning, testing, and
calibrating some types of electronic cir-
cuits and devices. The equipment de-
scribed here consists of three regenera-
tive type frequency dividers which pro-
vide frequencies of 10 ke, 1 ke, and 100
cycles from a 100-ke frequency stand-
ard. These circuits are described in
detail in A Regenerative Frequency
Divider of Improved Stability (NRL
Report No. 3653), published by the
Naval Research Laboratory, Washing-
ton, D. C.

These dividers are stable and self-
starting for input-signal voltages rang-
ing from a volt or two to over 45 volts
and for plate-supply voltages from 40
to 350. Output voltages usually are flat
and do not fall below 10 volts for plate-
supply voltages of 200 (or more) and
inputs of 3 to 6 volts (depending on
operating frequency and plate-supply
voltage).

A block diagram of a single 10-to-1
divider system is shown in Fig. 1. The
regenerative divider is designed around

| CIRCUIT TUNED TO
(N=D) f
-

— [ CIRCUIT TUNEDTO | ouT
f s
N | MOC JLATOR —»1 b m

1
(3 i —

HARMONIC GEN

I |

Fig. 1—A single 10-to-1 divider system.

two tubes and two selective tuned cir-
cuits. The input tube, the modulator,
is a pentagrid converter type and the
second tube, the harmonic generator,
is a pentode.

"ADIO-ELECTRONICS for
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New Design

The tuned circuit in series with the
modulator plate is tuned to f/N while
the plate circuit of the harmonic gen-
erator is tuned to (N -1)f/N. N is the
factor by which the input frequency f
is divided. Intermodulation between the
input frequency f and the out,ut of the

harmonie generator,

(N -1)i/N, pro-

The schematic of the 100-10-ke di-
vider is shown in Fig. 2. The circuits of
the 10-1-ke and 1-ke to 100-cycle
dividers are identical to Fig. 2 except
for the values of the coded components.
Values for these components will be
found in the accompanying table. Two
6V6 cathode-follower amplifiers are pro-

6SH7O0R 6SJ7
| 3 ¢ |
= ‘l.[ ¥ g:z 6V6(2) oc3
< IMEG 5 4 m—-
>3 =c2 | 0w L
[ s
W
e e £3 OUTPUT
1A e
s oy | 560K =
I INPUT 12 680K %
—)1 S
390§ W 3 0UTPUT
£

b3
'[50 <S120/1W

L 8%

Fig. 2—Schematic of 100-10-ke divider

duces sum and difference frequencies
of (2N-1)f/N and f/N. Since the
modulator output circuit is tuned to
f/N, its output will of course be at this
frequency. A continuous f/N signal will
be produced as long as the input signal
f is maintained.

TABLE

Part Divider

100 ke 10 ke I ke

to to to

10 ke 1 ke 0.1 ke
Cl 25 uuf 50 uuf 02 uf
C2 0.1 uf 1.0 uf 10 uf
C3 220 uuf* 0065 uf*
C4 1262 unf Not used Not used
C5 150 puf 620 upf 005 nf*
Cé 25 uuf 250 puf .025 nf
C7 0.1 uf 0 nf 10 uf
C8  .004 nf* 0.25 pf*
C9 .00l uf I uf 0.1 pf
R1 100,000 ohms  Not used Not used
R2 1,500 ohms 2,200 ohms 2,200 ohms
R3 560,000 ohms 180,000 ohms 180,000 ohms
Vi 6SAT 6SAT 6SAT7
V2  68J7 6SH7 6SH7
£l 100 ke 10 ke | ke
f2 90 kc 9 ke 900 c.p.s.
3 10 ke I ke 100 c.p.s.
Ll 13 mh 47.5 mh #®
L2 5 mh 100 mh #
Notes: * Values not given in original data but cal-

culated from frequency and inductance.

# Values not given. Use L and C combina-
tions which give desired frequency.

See table for other two divider values.

vided. One drives the following divider
stage and the other is used for taking
off voltages for testing and calibrating.

The input signal is square:’ by two
1N34 diodes connected back-to-back.
The square wave shock-excites the f/N
circuit, causing it to ring and provide
the type of signal needed to drive the
harmonic generator.

The selectivity of the two tuned cir-
cuits must be high for efficient opera-
tion of the modulator and harmonic
generator. Therefore, the coils’ Q must
be high. The in-circuit Q of the coils
decreases with a decrease in the load
shunting them. In each case, the load
is the plate resistance of the associated
tube and the resistance of the circuit
being driven. The minimum in-circuit
Q should be not less than £8.

Stability in any circuit, no matter
how .inherently stable the circuit itself
is, depends greatly on the voltage regu-
lation of the power supply. Although in
this case an 0C3 is used, with conse-
quent B-supply regulation, it might be
advisable to meter the filament voltage.
A Variac can then be used to vary line
voltage and help insure proper calibra-
tion. —end—

New Devices Aid TV Viewing

The wave of color appears to have
made more than one design engineer
decide to see what could be done to
make ordinary black-and-white more
attractive. Two recent systems, Majes-
tic’s Coloramic and Sylvania’s Halo-
light, are the most interesting steps in

that direction

Halolight is an application of the
principle of “surround lighting,” said
to be used in some British moving-pic-
ture houses. In radio terms, a ‘“match-
ing section” is interposed between the
bright screen and the dark surround-
ings. The wide mask of the Halolight
receiver is translucent and can be made
to glow with lights placed around the
end of the viewing tube. Five intensities

OCTOBER,

1951

are possible. Proper adjustment lies in
keeping the “halo” brighter than the
environment but darker than the pic-
ture’s average brilliancy.

Persons watching Halolight screens
for long periods report less eye fatigue
than with standard screens. There is |
also an illusive feeling of largeness;
pictures on a Halolight screen look
bigger than those on a standard screen
of the same size placed beside it for
comparison.

Another system consists of a fixed
3-color filter in front of the standard
screen. This device is being marketed
by Majestic under the name Coloramic,
and by filter manufacturers under a
variety of names.

Wwww.americanradiohistorv.com
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80
|

: The filter is greenish at the bottom,
PI T blending into an orange-reddish color
toward the center and going to blue
at the top. There is no sharp line of
L ) demarcation in the filter, though one
In 3 seconds gets an impression of three bands
blending into each other, and the color
i | is faint enough to be unobtrusive. Some
versions of the filter being marketed
lack the green part in the foreground.
Less eye fatigue is also claimed for this
system, as well as a certain amount of

depth and liveness.
—end—

TV IN “HIDDEN VALLEYS”

Equipment originally intended to sup-
ply TV programs to residents in large IS
apartment buildings may solve the re-
ception problem for ‘“hidden-valley”
dwellers, who may be within the range
of one or more television stations but

with the NEW

deama Jud fer

This eflicient and easily installed Perfec-
tion centering device makes possible the
centering of TV pictures in 3 seconds in-
stead of 20 to 30 minutes. The BeamaJuster
eliminates costly and complicated centering
controls of the resistor type.

It also replaces mechanical centering con-
trols which tiit the focus coil to center the
picture and require numerous springs, wing

nuts and special brackets. No drifting of picture. Perfect who are shielded by hills or mountains.
for conversions from small to large size tubes. Easily First installation reported was at
installed. Lansford, Pa. A tower was erected on

I. Snap Beamaluster on back cover of tube yoke. [Fits Summit Hill, less thf';m a mil.e away and
any size tube.) in full “sight” of Philadelphia. A stand-

2. Rotate Beamaluster as shown here for approximate ard Jeyrold multiple television ampli-
centering of picture. fier unit was hooked in at the base, and

3. Make final adjustment by sliding outer plate of Beama- the amphﬁed signals were sent doyvn
Juster vertically or horizontally. the hill on a 72-ohm coaxial line
mounted on poles. Three channels were

J amplified separately and sent along
the same cable without interference.

Osder today from your supplier!

PERFECTION eLecTric company iy I o
2637 South Wabash Avenue, Chicago 16, Illinois | 1 apartment distribution units were used

MAKERS OF PERFECTION SPEAKERS AND TELEVISION COMPONENTS 3 at the houses of the subscribers.

AN g RCA has installed a system at Potts-
ville, ’a., another mountain valley com-
I E munity. The antenna on Sharp Moun-
tain catches TV signals from Philadel-
phia, 75 miles away, and sends them

COLOR TELEVISION PATENTS PEN-OSCIL-LITE down the mountain and through Potts-

Study first hand information, including Colum- Extremely convenient test oscuiator ior au radio i e : ETINGE St
bia \;vsfem. by reading actual patents. Secure gzax_gv;:arag:.nlg{;x;lrg:nftm;‘ ;553%;0:}.; a ben e selt Ylltlilﬁtby C(())ilexslacha‘?]leinSg; u;}l?norilnett)lszlli]}:)g
this comprehensive patent search report, 800 megacycles Wh1. s Outpat trom zefo to 125 . y p . I 3 C

o Low in cost « Used by Stgnal Corps scribers homes. Pottsville residents,

$1 postpaid « Write for information.

275 subscribers at present, pay a $135

PATENT SERVICE INSTITUTE GENERAL TEST EQUIPMENT initial fee and $3.75 montLl
D e U | 38 Argyle Ave.  Buffalo 9, N. Y. el 2 an $__-endion y.

AT ANY PRICE !
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IDWEST TELEVISIO

CON§0I.E wnh Ils MAMMOTH

QA n

o 'neh\\

‘PICTURE TUBE
IN YOUR HOME ON

30 DAYS TRIAL
FACTORY-TO-YOU

You be the judge! See and hear Mammoth-Picture
Midwest Television right in your own home for 30
days. If you are not 100% satisfied, any money you
have paid will be promptly refunded.

Send today for the new 1952 catalog of the finest
Midwest line in 32 years.

LOW FACTORY PRICES

MIDWEST 20-Inch
TELEVISION CHASSIS

Ready for easy installation in
your own cabinet.

EASY TERMS

!
| [WRITE or PHONE
For This NEW 1952

FREE rievision
RADIO CATALOG

If You Live In One of These CitEJ

Also—Powerful New 1952 World-Ranging Ph°"eNE$"fORQSl:AUE:L }{Yﬂ?;‘rés(‘:gtalog

MIDWEST Series of RADIOS CHICAGO STate 2-5600

” PITTSBURGH GRant 1-0609
For Beavutiful Consoles and Complete Chassi:s CLEVELAND PRospect 1-7450
DETROIT WOodward 3-1233
ST. LOUIS GRand 1161
PHILADELPHIA LOcust 4-1035

or Send Coupon Below

WRITE IN NAME AND ADDRESS“(PLEASE
PRINT) ON COUPON OR 1c POSTCARD

MIDWEST VIDEO GRAND

In addition to its mammoth 20-inch Rec-
tangular Picture, this luxurious instru-
ment offers a powerful, long-distance
AM-FM Radio plus the newest-type 3-

| speed Automatic Intermix Record-Chang-
ing Phonograph.

An entirely new line of
radios featuring the
powerful Series 16 five
wave band AM-FM
Radio Chassis and the
magnificent Symphony
| Grand Radio-Phonograph
with 3-Speed Automatic
[} Intermix Record Player.

a
EMIDWEST RADIO & TELEVISION CORP.
.Dep' 383, 909 BROADWAY o CIMCINNATI 2, OHIO

Please send me your new FREE 1952 Catalog.

[]
| NAME

ADDRESS

CiTY ZONE___ STATE
EEEEEEESEEEEaEEENEEEEREEEEEERES
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New Devices

DISTRIBUTION SYSTEM

Electro-Yoice, Inc., Buchanan, Mich., is
producing a model 3100 TV distribution
system to provide simultaneous opera-
tion of more than one TV set from a
common antenna. lt provides isolation
between the TV receivers to prevent in-
terference from iocal oscillation. It
also matches antenna impedance to
each receiver.

felsTolele]

One system will service four TV re-
ceivers. In large installations and in
fringe areas, line amplifiers should be
used in conjunction with the distribu-
tion system. 72-ohm coaxial cable 1s
used.

It is housed in a well-ventilated steel
case. Six coaxial sockets provide access
to four receiver outlets, the signal in-
put and the signal output. The unit in-
cludes an a.c. line cord and plug and
a terminating resistor.

EFFICIENT TV ANTENNA

Ward Products Corp., division of the
Gabriel Co., 1523 E. 45 St., Cleveland,
Ohio, is distributing its Para-Con an-
tenna, a unit that combines parabolic
and conical designs in one antenna.
The conical aerial supplies full qudio
and video bandwidth reception. The

ne

parabolic reflectors concentrate addi-
tional energy onto the driven elements.
Having a high front-to-back ratio, co-
channel interference is eliminated.
The Para-Con antenna is ruggedly
built to withstand wind and weather
and is easy to set up.

CRYSTAL CARTRIDGE

Astatic Corp., Conneaut, Ohio, is dis-
tributing the crystal model L-12 phono-
graph pickup cartridge for standard
78 r.p.m. records, which features low
cost with high output, Output is ap-
proximately 4 volts at 1,000 c.p.s. on
Audiotone 78-1

the test record. It

operates at @ needle pressure of |
ounce, has o total weight of 18 grams.
The housing is stamped steel, termi-
nals are pin type and the crystal ele-
ment is moistureproof coated. The L-12
comes without stylus and has a uni-
versal chuck to receive all standard
type needles.

VERSATILE TESTER

Electronic Measurements Corp., 280
Lafayette St., New York, N. Y. is dis-
tributing a combination tube. battery,
resistance, and capacitance tester, mo-
del 204.

It tests all tubes including the noval
and subminiatures using the standard
emission method. Its flexible switching

www.americanradioh
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arrangement tests all tubes with .75-t0
117-volt filaments, including cold cath-
ode, magic eye, voltage regulator, and
ballast types.

It also checks batteries under rated
load; checks capacitor leakage to |
megohm, and capacity from .0t-I* pf;
it checks resistance up to 4 megohms.
The unit is housed in an oak case
which has a removable, hinged cover
with carrying handle. Panel is 3-color
hammertone. Line voltage control com-

pensates for line variations between
105 and 135 volts. Built-in roll-chart is
protected by heavy, nonbreakable,
transparent plastic.

ANTENNA AMPLIFIER

Technical Appliance Corp., Sherburne,
N. Y., is offering the TACO Antenna-
amplifier, to be located at the an-
tenna and designed for. use in fringe-
area installations. The unit provides
14-db boost of the clear signal re-
ceived, thus increasing the signal-to-
noise ratio.

It is powered by a 24-volt trans-
former at the receiver. A relay ener-
gizes the transformer when the re-
ceiver is switched on. A TV set outlet
is on the lower unit which plugs into
a {i7-volt wall outlet. Standard 300-
ohm lead-in from the antenna to the

‘ | |

il
]

transformer is used. The TV signal and
the 24 volts a.c. which travel the
same lead-in are isolated by a net-
work.

DX TV ANTENNA

Finney Corp., 4612 5t. Clair Ave., Cleve-
land, Ohio, has brought out its TV
Co-Lateral antenna with all-channel
coverage in remote fringe areas up to
100 miles or more.

Elements consist of 12 driven and 12
parasitic on the high band and 8 driven
and 4 parasitic on the low band. Co-
linear arrangement produces high gain

and high signal-to-noise ratio. Other
features are one transmission line, light
weight (8 Ib.), rugged construction, and
pre-assembly.

All specifications given are obtained from manufacturer's data
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MAST COUPLER

Penn Television Prods. Co., 3336 Frank-
tord Ave., Philadelphia 34 Pa., has
introduced an aluminum antenna mast
coupler for adding extra lengths to
ontennas.

Designed with a floating guy wire
ring to permit fastening the mast
while antenna s oriented, this coup-
ler fits into inside diameters of masts.
The coupler and floating guy wire ring
are manufactured of specially treated
cost aluminum.

COLOR WHEEL

Deitz Sales Co., 120 South Orange
Ave., Newark, N. J. is distributing its
new color wheel, made especially for
the CBS color television system.

The wheel is a solid, one-piece unit,
1/100-inch thick, not laminated, It is
dynamically balarced to prevent vibra-
tion and ta insure smooth, quiet per-
formance,

Other features include true color re-
production {hue and density matched
to the CBS color system), light-fast
colors which will not fode, and pre-
drilled mounting holes for assembly
to either spindle or hub. Wheels are
currently available for 7-, 10-, and
12)/,-inch sets.

FLYBACK UNIT

Merit Transformer Corp., 4427 N. Clark
St., Chicago, Iil., recently announced
the HVO 8 air core horizontal output
transformer designed for use in direct-
drive systems. Used with the Merit
MDF-30 cosine yoke, the HVO-8 pro-
vides wide replacemient coverage.

oy

,M.«::'r ’2
HI-GAIN ANTENNA
Brach Manvufacturing Corp., 200 Cen-

tral Ave., Newark, N. J. announces its
new fringe-area antenno, model TA-
450 Air General, which is o 4-bay
stacked 6-bar antenna with 24 dipole
elements ond 4 reflectors. It has an
average gain of 12 db on channels
7 to 13 and 8 db on channels 2 to 6.
This antenno is soid to have a rugged
mechanical structure featuring non-
hygroscopic insulators, seamless tubing
and seamless cross-arms, and is made
with 3S hard aluminum whicn enables
it to withstand high winds ond ice
loading.
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SMALL CAPACITORS

Centralab, Division of Globe Union
Inc.. 900 East Keefe Ave., Milwaukee,
Wis., is producing two new miniature
feed-through ceramic capacitors, types
FT-20 ona FT-25. Both units are 0.135
inch maxirum diometer; type FT-20 is
0.400 inch and type FT-25 is 0.690 inch,
maximum iength. Each is equipped
with a 'u-inch diameter eyelet which
con be soldered to the chassis.

These capacitors are rated 500 volts
d.c. working, 1,000 volts d.c. flash
test. Type FT-20 ic available in any
standard capacitance tolerance from

25 10 250 uuf, up to 650 nuf with %209,
tolerance: FT-25 ronges from 50 to 700
wuf in standard capacitance toler-
ances, up ta 1,500 unf in *=20% toler-

" TINY MIKE

Astatic Corp., Con-
neaut, Ohlo, announces
o small, sensitive crys-
tal micrephone model
DK I, designed to give
oudiences the clearest,
least distracting view
of performers. The
simple, carving lines of
the DK-1 ore said to
conform to good prin-
ciples of camouflage
and the finish is
brushed chrome, which
reduces light reflection
and glare and helps
further to 'hide” the
microphone. *

The mike is a nondirecnionar, hign-
impedance unit said to have excellent
frequency range, with rising character-
istics between 2,000 ond 5.000 c.ps.
The crystal element has a moistureproof
cooting. Output level is approximately
—55 db. The unit is available with or
without an off-on switch.

SMALL FUSE POST

Littelfuse Inc., 4757 N. Ravenswood,
Chicago, Ill., is offering a small fuse
extractor post for type 3AG fuses which
has a ho.e at the top of the knob for
a test prod.

J

Over all length of the post is t-11/16
inches. It is made of high-impact
bakelike, with wide threads. The bake-
lite will strip the threads of the mount-
ing nut before the post will break.

A leaf-spring tension lock in the
knob of the post reduces voltage drop
between the knob contact and the fuse,
and the bettom contoct cuts through
any surface accumulation on the fuse
cap to assure low-resistance electrical
contact. An all-purpose terminol (sol-
der, wrap-around, or quick disconnect)
is usea.

CONICAL ANTENNA

Radio Merchandise Sales, lInc., 1165
Southern 8lvd., New York 59, N. Y., has
added the Versacone, a new conicatl
all-channel antenna, to their line.

The unit has a fruple nut locking de-
vice which secures the elements to the
insulator. All elements are hardwood-
dowel-reinforced to provide adeauote
strength under severe conditions.

With the New Improved 1951
Progressive Radio “EDU-KIT"

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
FREE TOOLS WITH KIT « NO ADDITIONAL PARTS NEEDED

o EXCELLENT BACKGROUND FOR TELEVISION
* 10 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio ‘'Edu-Kit'’ offers you a home study course at a rock
bottom price. Qur kit is designed to train Radio Technicians, with the basic facts
of Radio Theory and Construction Practice expressed ly and clearly. You will
gain a knowledge of basic Radio Prlncrples involved in Radio Reception, Radio
Transmission and Audio Amp tion.

You wili learn how to identify Radno Symbols and Diagrams; how to build
radios, using regular radio circuit schematics: how to mount various radio parts;
how to wire and solder in a professional manner. You will learn how to operate
Receivers, Transmitters, and Audio Amplifiers. You will learn how to service and
trouble-shoot radios. In brief, you will recetve a basic education in Radio exactly
tike the kind you would expect to receive in a Radio Course costing several hune

“THE KIT FOR EVERYONE

The Progressive Radio ''Edu-Kit'' was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfuily by young
nd old in ali parts of the world. It is not necessary that you have even the
sIngh(est background in science or rad
The Progressive Radio du-Kit'’ is used by many Radio Schools and Clubs
in this country and abroas 1t is used by the Vetcrans Administration for Voca-
tional_Guidance and Training.

Progressive Radio ‘'Edu-Kit'' reguires no instructor. All instructions
are inctuded. All parts are individually boxed, and identified by name, photograph
and diagram. Every step involved in building these sets i&¢ carefully explained.
You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'' comes complete with instructions. These
instructions are arranged in a clear, simple and Progressive manner. The theory
of Radio Transmission, Radio Reception and Audio Amplification is_clearly ex-
plained, Every part is identified by photograph and diagram; you will fearn the
function and theory of every part used.

The Progressive Radio ‘‘Edu-Kit'' uses the principte of ‘‘Learn By Doing’".
Therefore you will build radios to illustrate the prmcmles which you learn. These
radios are designed in a modern manner, acc the best principles of
present-day educational practice. You begin by b\“ldlng a simple radio. The next
set that you build is slightly more advanced. Graduaily, in a progressive manner,
you will find yourself constructmg stili more advanced radio sets.” and doing work
like a professional Radio Technician, Altogether you will build fifteen radios,
including Receivers, Amplifiers and Transmifters.

The Progressive Radio "EDU-KIT" Is Complete

ou will receive every part necessary to build 15 different radio sets. This
mcludvs tubes, tube sockets, variable condensers, electrolytic condensers
paper s, resistors, tie strips, coils, tubing, hardwar
Every part that you need is included. In ese parts are
packaged. so that you can easily identify every item.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and Servicing lessons are included. You will be taught to
recognize and repair troubles. While you are learning in this practical way, you
will be able to do many a repair job for your ncighbors and friends, and charge
fees which will far exceed the cost of the Kit. Here is an opportunity for you to
learn radio and have others pay for it,

FREE EXTRAS IN 1951

o ELECTRICAL AND RADIO TESTER ® RADIO TROUBLE-SHOOTING GUIDE
® BOOK ON TELEVISION ® MEMBERSHIP IN RADIO-TELEVISION CLUB
® ELECTRIC SOLDERING IBON o CONSULTATION SERVICE e QUIZZES

THE PUBLIC APPROVES!

COMMENTS FROM SATISFIED USERS OF THE PROGRESSIVE RADIO “'EDU-KIT"':
VETERANS ADMINISTRATION,

PHYSICAL MEDICINE REHABILITATION SERVICE,

WASHINGTON

a

T was showing the Propressive Radia
Briueh Office in Richmond. and alr

As indicated rev ious

5 Administratic

then and they

purchase
1 touk the Pr
at Fort Thoma
proved quite salisfactory.™”
ROBERT L. SHUFF,
1534 Monroe Ave..

Nuntlngton, W. Va.
few hoes lo say t

Friends were v
trouble-shooting tester th
it there is anv to he found, Everything you
DOMINICK STRACUZZA,

111 Clarence St.. London Ontario

1 am very satished ‘with the Progressive Radio "Edu-Kit" which T baught
from you. T did not know dn\'lhm;.: about radio, but now I feel a~ though T have
heen i the radio hitsmess for years. Your kit is siple and educationad. 1 enjoy
workig with i

Order your Progressive Radio "'EDU-KIT"' Today, or send for further information.
Postage prepaid on pash orders—C. 0D orders aecepted in 17 S, A,

The
is really %well and fineds lht‘ (l(lllhh‘

2y about your kit is true.

PROGRESSIVE ELECTRO

497 UNION AVE,, Dept. RE-52, Brooklyn 11, N. Y.
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Broadcasting and Communications

HIGH FIDELITY

TV & RADIOS

PHONOS & RECORDERS
SOUND SYSTEMS

HAM GEAR

TEST EQUIPMENT
ELECTRONIC TUBES
PARTS, BOOKS, KITS

FAST DELIVERY

Large and varied stocks in-
sure quick shipment on thou-
sands of items,

HELPFUL SERVICE

Our technical experts give
personal attention to your
problems!

INDUSTRIAL DIVISION
Experienced staff and central-
ized efficiency speed service
on supplies to Industryl

HIGH FIDELITY

Complete systems and cus-
tom components for finest
reproduction!

EXPORT DIVISION
Special Export Division gives
prompt service on orders and
inquiries.

POSITIVE SATISFACTION
CONCORD'S policy of quality
and value assures you of
complete satisfaction!

(
(e

ALL-NEW
COMPLETE

BUYING GUIDE
for Every Need!

FAMOUS PRODUCTS —VAST STOCKS —LOWEST PRICES

TV -+ RADIO < ELECTRONICS

You save time and money—with this bigger,
better 1952 Buying Guide! Here is
page-after-page full of the latest and greatest
values in Television, Radio and Electronics.

It brings right to your finger tips one of the
world’s largest stocks of nationally known
guaranteed quality parts and equipment. You
find it quick and easy to get whatever you
need—at the very lowest prices! Send

for your FREE Concord Catalog today!
Have it handy for quick reference!

Supplies for Industry, TV and Broadcast
Stations, Schools, Servicemen, Hams,
Government, Experimenters and Builders

CONCORD RADIO

901 W. JACKSON BLVYD. « CHICAGO
Over 30 Years of Service to the Radio World

./\.f\./\./\/ﬂo’\.f\-/\.ﬁ-ﬁ-/\/)

2 CONCORD RADIO CORP., Dept. JK-51
901 W. Jackson Blvd., Chicago 7, lllinois

[ Rush FREE Big, New 1952 CONCORD Catalog No. 951

Address

Stote

City. — __Zone

L/w-v'\/'vw-v N
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;\Iaintaining 2-Way
Mobile Equipment

By LYMAN E. GRAY

An effective preventive maintenance
schedule and procedure is necessary for
reliable operation of the two-way com-
munications equipment used by rail-
roads, fire and police departments, pub-
lic utilities, and similar services. Such
a program requires that the technician
be on the alert for items that may cause
trouble or equipment failure before the
next service call. The best way to do
this is to prepare a check list for each
piece of equipment to be serviced. The
items on the check list will vary with
different types of equipment. The fol-
lowing items appear on a typical one:

1. Battery or power connection.

2. Condition of antenna and lead-in.

3. Relays (contacts and springs).

4. Operation of vibrator.

5. Operation and output of dyna-
motor.

6. Transmitter alignment.

7. Receiver alignment.

8. Frequency check.

9. Stability of set’s mounting.

The check list should be kept on each
individual piece of equipment and filed
as a permanent service record. If you
include a list of materials used and note
the time spent in servicing, you will
have a complete expense record on the
equipment.

Checking tubes

A tube checker is of little use in
checking tubes used in high-frequency
equipment. Most tubes in the receiver
can be checked by measuring the grid
current in the first limiter stage. All
tubes in the transmitter except the pow-
er amplifier can be checked by measur-
ing the grid current for each stage.
Most transmitters have a metering cir-
cuit for this purpose.

Check the power amplifier by detun-
ing its plate-tank circuit and noting the
off-resonance plate current. Make this
check as brief as possible to avoid dam-
aging the tube or high-voltage supply.
Replace the tube if the plate current
does not rise at least 207 above the
value at resonance. If the plate current
is not 20% or more above the normal
current at resonance after the tube is
replaced. check the operating voltages.

Vibrator tests

Vibrators can be checked by measur-
ing the B-plus voltage at the first in-
put filter. Replace the vibrator if the
voltage is as low as 15 volts below nor-
mal. Check the buffer capacitor at this
point. In some cases of persistent vi-
brator trouble, the butfer capacitor may
not show leakage, but may have lost
capacitance or may have been replaced
with the wrong size. This will cause
excessive arcing at the points and lead
to premature vibrator failure.

RADIO-ELECTRONICS fo:
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In some types of Link equipment, the
vibrator is used only for the receiver
and not for transmitting. Sometimes, if
t"e receiver has been operating long
cnough for the vibrator to get hot, it
will not start when the push-to-talk
button is released. This is caused by
+teking vibrator contacts. Replace the
unit.

Do not be too quick to replace the
vibrator if it does not start when the
sct is first turned on. The trouble is
likely to be in the A-plus circuit.
Caeck the fuse and fuse holder. If this
doesn’t help, bring out the voltmeter
and check the voltage across the bat-
tery terminals. If the battery is O.K..
set the meter on its lowest d.c.-voltx
range and check the entire A-supply
lie. The trouble is likely to be located
n a fuse holder, relay contact, or plug
connection. There should be no veltage
drops across any of these places. If you
find a voltage drop across any two
points in the line, you have hit the
~uarce of the trouble.

There is a very good reason for mak-
ing these tests before replacing the
vihrator. If the trouble is an intermit-
tent connection or contact, changing
the vibrator may jar the set enough
to clear up the condition so the new
vibrator will start when plugged in.
When this happens, your trouble is far
from cured and you may be miles away
when trouble pops up again.

Other troubles

Other than tubes and power supply
defects, the majority of the troubles are
caused by vibration. Rubber shock
mounts are used on most new equip-
ment. They are supposed to suppress
vibrations but they make conditions
worse in most installations. I have
found, from several years of experience,
that we have less trouble from this
source with solid-mounted equipment.

In other types of equipment, several
circuits have no electrical ground re-
turns. They depend entirely on the
chaxsis and mechanical connections.
This is a potential source of trouble.
Connecting such components together
with heavy bus bar soldered to the
chassis at several points.

Most spring type antenna mounts
have a flexible braid or wire to insure
a good connection to the antenna. When
this wire breaks—as it often does—the
transntitter output is unstable and re-
ception is noisy. In most types of
mountings, the wire or braid has lugs
soldered to each end and is connected by
screws to the spring base and antenna
socket. Solder hardens the wire and
causes it to break much sooner than it
would if no solder were used. I have
found that it is best to use flat flexible
braid approximately 14 inch wide to
replace the broken lead. Cut the braid
about 3 inches longer than the spring,
then use an ice pick or similar tool to
punch a hole about %% ineh from each
end. Install a flat washer under the
head of each mounting screw so the hole
out in the braid will not tear when the
screws are tightened.

—end-

OCTOBER, 1951

YOU POINT TO
GREATER PROFITS...

when you select the one source that puts authentic, author-
itative information on every phase of television and radio
servicing right at your fingertips. When you have the complete
information on every set in every manufacturer’s line, you
take less time per call...and do a better job. There’s only
one place to get this wealth of information ... Rider Manuals.

This is the only source of service data that really tells you
everything. From complete wave-form data to factory parts
lists, your knowledge of every set, every change, is accurate
and complete. Ask your jobber to show you Rider Manuals

— today!

JOHN F. RIDER Publisher, Inc.
480 Canal Street, New York 13, N. Y.

www americanradiohistorv com
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~the efficiency of

your TV set” .
15 to 20%!

TURRET BOOSTER

PATENT PENDING

Makes every TV Set as Efficient

as a Fringe Area Set! ”

—BA K *‘”fﬁm.'r
oNEY %995
MG"ARANT »};@l"i'} ‘%\

*Less addilional tube and nominal mslallllmn char(e

Here's a TV accessory everyone will
want — everyone can afford!

Dollar for dollar it's the biggest bar-
gain in increased TV enjoyment ever
announced. And, it's the hottest booster
on the market today!

LOOK AT THESE FEATURES!

@ Steps up Video output 15 - 209, — improves
audio as well

e lmproves ‘“'sinc”’. Will lock a picture that can
barely be seen

e Actually improves signal to noise ratio by
permitting TV clipper to function properly

@ Quickly installed without changing wiring of set

o Fully concealed within set — no exterior units
to tune

@ Operates as soon as receiver is turned on — no
extra switches to make tuning complicated

® Operates on intermediate frequency — on
setting during installation for all channels at alI
times

model X21 and X45 &% A%

for sets having limited
headroom. Plug oriented at
six different positions: 2, 4,
6,8, 10 & 12 o'clock, to
permit insertion from easy
access angle on crowded #
chassis. Model X21 for 21-
25 MC, Model X45 for
45 MC, IF,

Order @ TURRET BOOSTER
from your TV Dealer today —
start enjoying TV at its very best!

JOBBERS: Write for complete Details

BARB-CITY INDUSTRIES, Inc.

1151 FOURTH ST. DEKALS, ILLINOIS

i
I

}top of the lid) cover 40 and 80 meters;

Working a station in comfort. Note the availability of controls, key, lap board.

Ham Station Control

Rolls to Bedside

By JIM KIRK, W6DEG

HE object of this bedside ham The oscillator of the v.f.o. (complete

station operating-control unit iz  wircuit shown in Fig. 1) is stable and

to make life easier—and more is left running all the time the station

enjoyable. Most inventions were is used. It does not interfere with
sparked by the desire to enjoy life to a _— =
egreater extent—and the writer pleads :
guilty to the charge of laziness.

The moveable table (roller casters)
contains two receivers, remote control
for a third, and a variable-frequency
oscillator (see photos).

Full advantage was taken of junk
box parts and surplus, so cost was
low. For example, I have had that cart
on hand for over twenty years. It is
part of an old business filing system.
The v.f.o. is in a surplus Navy low-fre-
quency receiver cabinet, the RUIT,
Two command receivers (screwed to

by using double conversion we have
cither a 20- or 40-meter receiver.

A remote-control dial (surplus) tunes
an RU17 receiver which has plug in
coils for all bands, but I use it for 80
meters and broadeast by leaving the
double coil for this in place. Thus my
three receivers cover 20, 40 and 80
meters plus broadcast.

The v.f.o. was constructed on the
surplus RU17 chassis. Shields mounted
in the base separate it into three com-
partments: oscillator; buffer and doub- ; 4
ler; NBFM modulator and power sup-  Table on wheels rolls to any location.
ply. I use NBFM to avoid BCI. Three receivers and v.f.0. can be used.

RADIO-ELECTRONICS for
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Schematic of v.f.o. Doubler is keyed and key switch closed when using phone.

break-in operation becaus~ it is ade-
quately shielded and is isolated from
the power stages by a class-A buffer.
The doubler is keyed. The switch on the
key is eclosed when using phone. As
shown on the diagram, three separate
compartments are used to shield the
oscillator; class-A buffer and doubler;
modulator and power supply sections.

The output of the v.f.0. is connectad
by coaxial cable to the input of a re-
built BC-375. It can be used, however,
with most transmitters, the v.f.o. sim-
ply replacing the crystal-control stage.
Reports have been T9X.

Material for v.f.0.:
Resistors: |—560, 1—1,200, 2—)0,000, 3—47,000, |—

100,000, 2—220,000 ohms, !; watt; 1—I1.5, |—5 meg-
ohms, |2 watt; 1—330 ohms, | watt: 1—100, 1—47,000
ohms, 2 watt; 1—5,000, 1—I5000 ohms, 20 watt.

Potentiometer: 1--500,000 ohms.

Capacitors: (Electrolytic) 1—25 uf, 50 volts: 2—
10 uf, 450 volts; 2—8 uf, 600 volts. (Oil-filled) 2—
t uf, 1,000 volts. {(Mica) 4—.01, |—.001, 4—.0001,
005, 1—.00055 uf. (Ceramic) 1—30, 1—I100, 2—200,
2—220 uuf. (Paper) 5—.01, 1—5 uf, 600 volts, {Vari-
able) 1—50, 1—100, 2—140 nuf.

Miscellaneous: Tubes: 2—4SK7, 1—80 or 5Y3, |—
6AGT, 2—0A3, 1—6SJ7, |—4SAT7. Tube sockets: |—

coaxial, SO 239 Amphenol. |—male a.c., 2—a.c.,
female. Switches, 3—s.p.s.t., |—s.p.s.t. (on potenti-
ometer). Jacks: |—mike, |—key. Fuses: 2—25 amp,
(RUI7 revr. and v.f.0.), I—value depends on trans-
mitter used. Coils: |—oscillator, L1, 47 turns, No. 24
wire, close-wound on l-inch diameter form, tap on
14 turn; 2—slug-tuned, L2, L3, Millen 74001: |—plate

coil, L5, 53 turns, No. 26 close-waund on |-inch diam-
eter form. Chokes: 3—r.f., 2.5 mh., 100 ma; I—filter,
10 h, 150 ma. |—~RU 17 receiver box; | dial, vernier,
with flexible shaft (surplus). Hardware, wire, solder.

—end

“Bul my receiver does drift.”

Suggested by: . W, Larson, Peabody, Kansas

OCTOBER, 1951
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NEW!VOL.2

OF THE BOOK THAT SAVES
YOUR TV SERVICING TIME!

HOWARD W. SAMS’
“TELEVISION TUBE
LOCATION GUIDE”

Gives Tube

position and

| function in
hundreds of
important TV
receivers...

| saves you
il hours of TV
. servicing time

FIND THE TROUBLE—REPLACE TUBES

WITHOUT REMOVING THE CHASSIS

You've asked for more—and here it is—the
second volume that brings you right up-to-
date. There’s nothing like it! The only book
that shows the position and function of tubes
in hundreds of TV receivers. Helps you save
TV servicing time. Often an operational check
in the customer's home—looking at the pic-
ture and listening 1o the sound —gives you a
clue to the trouble. Many times only a tube
failure is the cause. This invaluable Guide
makes trouble diagnosis and tube replace-
menl quick and easy, in most cases without
removing the chassis! Each TV model has its
own clear, accurate diagram. Book is fully in-
dexed for quick reference. All new diagrams
—takes up where Vol. 1 leaves off—no dupli-
cation.208 pages, handy pocket size 514x814"".
Pays for itself on the first job! $ 00
ORDER TGL-2. Only................. 2

VOL. 1. “TELEVISION
TUBE LOCATION GUIDE”

This is the initial volume owned
and used daily by thousands of
I'V Service Technicians. In-
cludes tube location and func-
tion diagrams of hundreds of im-
portant T'V receivers made by
56 manufacturers. Saves hours
of servicing time—permits diag-
nosis of trouble and tube replace-

ment without removing chassis.
Over 200 pages; handy pocket size. Order copies
for outside calls and for your bench. Own both vol-
umes for complete 'V tube location data! $] 50

ORDER TGL-1. Only. ... ... ... ... ..

HOWARD W. 5AMS & CO., INC.

Order from your Parts Jobber today, or
write direct to HOWARD W. SAMS & CO,,
INC.,2201 East 46th Street, Indianapolis 5, Ind.
My (check) (money order) for $.......... 1
enclosed. Send the following books:

}
}
] TGL-2 "TV Tube Location Guide" $2.00 |
1
I
]

[] TGL-1 "TV Tube Location Guide” $1.50

N8 888600 6600606000006600060000000 :
}
Address. .o v oveeiireiirieaanaans 0o 1
t
(7600 066000006605 Zone....State. .. ... :

utomatic Dashes
ith Standard Bug

By MARTIN CRANE

HILE the usual electronic

key circuit provides auto-

matic dots and dashes, a sim-

pler circuit may be used. A
less complex but equally efficient keying
device is described here.

The idea of this circuit was to take
an ordinary bug and make it completely
automatie by devising an electronic cir-
cuit which would make correctly spaced
dashes. Thus the dot side of the key is
employed as usual, and an electronic
unit is connected to the dash side of the
key in such a way as to make dashes
automatically whenever the dash =ide
of the key is depressed.

The circuit shown in Fig. 1 is simply
an unsymmetrical multivibrator with a
sensitive relay connected in series with
one of the plate leads. The dash con-
tacts of the bug are connected to one
cathode of the multivibrator tube. As
soon as the key is closed a square-wave-
shaped current will flow through the
relay coil.

The length of the dash. it speed and
spacing are determined by the values of
R1, R2, C1, and C2. Fortunately a char-
acteristic of this type circuit is that the
mark-to-space ratio (length of dash to
space between dashos) remains constant
if the ratio R1C1'R2C2 is held constant.

The speed of the dashes can be con-
veniently varied by means of a dual
potentiometer for R1 and R2. The mark-
to-space ratio will then be determined
by the ratio of C1/C2 and will remain
constant for a wide range of speed set-
tings. A mark-to-space ratio of about
3 to 1 is desirable, but this can be ad-
justed to suit individual tastes by vary-
ing the C1/C2 ratio.

Modifying the bug

In applying this circuit to a bug it
is necessary to isolate the dash from
the dot contact on the key. Simply re-
move the connecting wire from the dash
terminal, Fig. 2-a. Many semi-automatic
leys, though, have a common arm which
connects the dash and the dot contact.
In this case a simple method of isolating
the dash contact is shown in Fig. 2-b.
The screw which ordinarily makes the
dash contact was removed and replaced
with a screw of much smaller diameter
and insulated from the binding post as
shown.

A suitable relay must be used to avoid
adjustment difficulty. Requirements of
the relay are first that it have adequate
sensitivity and that it will respond tc
high keying speeds and not bounce. The
inductance of the relay coil caused
trouble at high keying speeds unless

www americanradiohistorv com

the coil was considerably damped by
R3. The reason is, when the current cuts
off abruptly in the coil a sharp induc-
tive kick of voltage across the coil pro-
duces a current causing the relay con-
tacts to close prematurely. As a result
the dashes run together. It may be

(\li(-SK -

T0 KEYED CIRC

TRV L CSEETEXT 1Nk
10k 054 400V .25
£ -

6SN7-GT

Fig. 1—Multivibrator type dash circuit.

necessary to experiment with the coil
loading resistor relay contact and
spring adjustments so that clean oper-
ation will be maintained over a wide
range of speeds.

The usual adjustments on the dot
side of the key must be made so that
the dot and the dash speeds are cor-
rect. There is usually considerable lati-

e &

e e
L@ VI g"?

/ \ KEY TERMINALS
4 AY
g \
/ ~O
;
[
1
DISCONNECT ": I
(<= IH
]
1] }4
I
)
1]
Il SPRING
V000
1
\
\
\
A
AR SPRING
L@

DASH BINDING POST

E '
4

INSULAT ED BUSHING

SOLDER LUG

INSULATING WASHERS

b
Wiring changes on a stand-

Fig. 2-a

ard bug; 2-b, isolating dash contact.

tude in dot speed so that for a fairly
wide range of sending speed it will be
necessary only to adjust the dash speed
control.

(Contivned on page 98)
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'PROOF OF THE NEW 0-7 0SCILLOSCOPE'S
OUTSTANDING PERFORMANCE

Below are actual, unretouched photographs showing the outstand:
ing frequency response characteristics of the NEW 1‘)52 HEATH—
KIT OSCILLOSCOPE_MODEL 0O-7. To the left is a 10 KC
square wave — 0 the right a 4 MC sine
wave as they actually appeir on the screen.
Two highly severe tests to make on any
scope (only the
best of scopes will
show traces like
these) — and the
0O-7 really comes

WWMMM through.

NEW STYLE AND BEAUTY

Style i
tha
s ”“1‘(5 modern. ver funce
e o trend of teda nc{;uon.xl—
S > rig he mir
i &ht up to the mj e
capilur 1owing the new S
U M::gld | panel  construction
er inar ._md rear cover slide e
S el(eLg-sxeg! flange of ‘I( s
hereby, ax;:nnaung sharp edx e
ol ._Sh,hbl?.c:rs. The \'oluncff: l;:nd
e Or “mounted”’ | o
il = :el} I;L' 'movcd abour o:s”lu.
¢ nd th =
el 1 thus the new
O v e new ¢
—Ano(hcrp(?‘):‘”}’ designed (g?:ipﬂa
52 Heathkit feature
(=

A STATEMENT FROM
CHICAGO TRANSFORMER

1t is indeed gratifying to note the outstand
ing sales records you are building with you
Heathkits.

This sales success is readily understand
able, since we are cognizant of the high
quality standards you have established for

A STATEMENT
FRO
i) SIMPsON ELECTRICNéO.

In choos; P

kit VTV]\;[ng Simpson Mete

standard [,fﬂi?t lr.ril?tth Co. h;ss fsoer' t:‘;ir Heath-
% = A

quality of marmes” uality. The same R

sign that h g g .

fgn that has given' S manship a your component suppliers.

rate't'“{”dmg ”lnstruigm?mn the Eepa?atfie' We at Chicago Transtormer are proud that

ment, found in the Hns That Stay A g our product has contributed to the recod-

d eathkit Meter Mgs:' nized quality and increasing popularily ofl
. Heathkits.

SIGNED

SIMPSON ELECTRIC co CHICAGO TRANSFORMER DIVISION

Essex Wire Corporation |

(/Q/ :a
L.S.RACINE. 7} R Gt

Vice-President and Sales Manager

HEATHKIT PRECISION RESISTORS

W here exact resistance values are required fot
instrument accuracy, the Heath Co.. has spare

no effort in supplying the finest resistors avail-
able, Precision resistors as m.mp_facmrc y
Continental Carbon_Inc., and Wilcor Corg.,
meet the rigorous JAN (]qmt_Army-N;wy )_
spcciﬁca(ions and arc small 1n siz¢. extremely
non-inductivc, highly stable, have 2 ow ten}-
perature coethcient, and can be held to great
accuracy. You'll find quality components 10

Heathkits.

COLLEGES ysg HEATHKITS

Colle
ges 2 .
Qut the C(;]J Universitj

gained by

A - CXPers
R ¢ o pery
kits fill sy tructi ence

ool needs. Heath-

EXPORT AGENT

ROCKE INTERNATIONAL (Ot :

. 40th ST. ")

NEW YORK CITY (16)
Ccames antan.n v,

... BENTON
ocronin. 1o, HARBOR 20, MICHIGAN
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THE e 1952
Heathbit

KIT

MODEL O-7

" SHIPPING WEIGHT 24 LBS.

® New ‘‘spot shape’”

control for spot adjustment — to give really sharp
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 acting
@ Positive or negative peak internal synchronization

NEW |NEXPENSIVE

ELECTRON 1

¢ — Teed

¢h, con-

The com mmn'l“
two dn(uuu sig

0, phJSL

dmoﬂ“’
o sce roptt bias, bo;h
ces of an amMP o
¢ generator OVEE

shift clippin
aput 40 .
;\\Lr ‘/}) o SunK wa "
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The performance of the NEW, IMPROVED,
HEATHKIT 5" OSCILLOSCOPE KIT is truly
amazing. The O-7 not only compares favorably
with equipment costing 4 and 5 times as much, but in many cases literal-
Iy surpasses the really expensive equipment. The new, and carefully en-
gineered circuit incorporates the best in electronic desngn —and a multi-
tde of exccll(m features all contribute to the outstanding performance
of the new scop

The VFRT]CAL CHANNEL has a step auenuated, frequency com-
pensated  verdical input which fedds a cathode followcr stage —- this
Jccomphshcs improved frequency response, presents a high impedance
input, and places the verdical gain control in a low impedance circuit for
minimum distortion. Following the cathode follower stage is a twin triode
— cascaded amplifiers © contribute o the scope’s extremely high sensi-
tivity. Next 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 lincup and circuitry
give a sensitivity of .03V per inch RMS vertical and useful frequency
response to 5 Mc.

The HORILONTAL CHANNEL consists of a triode phase split-
ter with a dual potentiometer (horizontal gain control) in its plate
and cathode circuits for smooth, proper driving of the push-pull
horizontal deflection amplitiers. As in the vertical channel, horizon-
tal deflecnon amplifier plates are direct coupled o the CR tube
horlzonnl deflection pluu ( for xmprovtd frequency response) .
The WIDE-RANGE SWEEP GENERATOR circuit incorporates
a twin triode muldivibrator stage for producing a good saw-tooth
sweep frequency (with faster retrace time) .
vernier sweep frequency controls.

Has both coarse and

And the scope has internal synchronization w hich operates on:
cither positive or negative peaks of the input signal — both high
and low voltage rectifiers — Z axis modulation (intensity modu-
lation) — new spot shape (astigmatism) control for spot ad-
justment — provisions for external synchronization —— vertical
centering and horizontal 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, vertcal phase
splitter, verucal deflection amplifier, and horizontal deflection
amplifier can mount near the base of the CR wbe. This per-
mits close connection between the above stages and to the
detlection plates; distributed wiring capacity is greatly re-
duced, thereby affording increased high frequency response.
The power transformer is specially designed so as to keep
its electrostatic and clectromagnetic fields 1o a minimum
—also has an internal shield with external ground leadh
You'll like the complete instructions showing all details
for casily building the kit — includes pictorials, step-by-
step construction procedure, numerous sketches, schematic,
circuit description. All necessary components included —
transformer, cabinet, all tubes (including CR tube), com-
pletely punched and formed chassis—nothing ¢lse to buy.
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A real beauty — you'll have only highest praise for this NEW MODEL
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 panel and rear cover. The size is gready reduced to occupy
a4 minimum of space on your workbench — yet the meter remains the same
large size with plainly marked scales.

A set of specially destgned control mounting brackets permit calibration
to be performed with greatest case — also makes for case in wiring. New
battery mounting ¢lamp 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 yer offers complete protection to the meter movement.
Makes the meter burn-out proof in a properly constructed instrument.

Quality components are used throughout —1¢ precision resistors in
the multiplier cirquit—conservatively rated power transformer— Simpson
meter movement — excellent positive detent, smooth acting switches —
sturdy cabinct, etc.

nd you can make a tremendous range of measurements — 14V to
1000V AC, 15V o 1000V DC, .1 to over 1 btllion ohms. and DB.
Has mid-scale zcro level marking for quick FM alignmenc. DB scale in
red for casy identitication — all other scales a sharp, crisp black for
for casy reading.

A four position selector switch allows operator to rapidly set the in-
strument for type or reading desired—positions include ACV. . DCAHV,
DC—V, and Ohms. DC— position allows ncgative voltage to be
rapidly taken. Zero adjust and ohms adjust controls are conveniently
located on front pancl.

Enjoy the numcrous advantages of using a VIVM. lts 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 RIF probe kit — available at low
extra cost and specially destgned 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 useful instrument.

The instruction manual is absolutely complete — contains a
host of figures, pictortals, schematic, detailed step-by-step instruc-
tions, and circuir description. These clear, detailed instructions
make assembly a cinch.

And every part is included — meter, all controls, pilot light,
switches, test leads, cabinet, instruction manual, ctc.

—
ROCKE INTERNATIONAL CORP.
13 E, 40th ST,
NEW YORK CITY {16)
CADLE: ARLAB.N.Y.

THE Zlewt 1952

MODEL V-5
SHIPPING WT. 5 LBS.

® New styling, — fo-med case for beauty.
° ll;le\l:: truly compad size. Cabinet 4V3" deep by 4-11/16"” wide by 733"
igh.

® Quality 200 microomp meter.

® New ohms battery holding clamp and spring clip — assurance of good
electrical contact.

® Highest quality precision resistors in multiplier circuit.

® Colibrotes on both AC and DC for maximum accuracy.

® Terrific coverage — reads from 12V to 1000V AC, 12V to 1000V DC, and
.1 to over 1 billion ohms resistance.

® Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts,
ond DB — has zerc »et mark for FM alignment.

® New styling presents attractive and professional appearance.
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Model SG-6
Shipping Wt. 7 Ibs.

The new Heathkit Signal Generator Kit has dozens of improvements. Covers
the extended range of 160 Kc to S0 megacycles on tundamentals and up to 150
megacycles on useful calibrated harmonics; makes this Heathkie ideal as a
marker oscillator for TV. Output level can be cony eniently set by means of both
step attenuator and continuously variable output controls. Instrument has new
miniature HE 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 selenium rectitier 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 reccivers. Comes complete, all tubes,
cabinet, test leads, every part. The instruction manual has step-by-step instructions and
pictorials. 1t's easy and {un to build a Heathkit Model 5G-6 Signal Generator.

. Moder .,
Sh'Ppmg Wr 7 Ibs.
Model C-2
Shipping Wt. 6 lbs.
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Heathtit
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 custcomer contidence. In your repairing. you will have a
multitude of tubes to check — quickly. The Heathkic tube checker will serve all these functions
—it’s good looking (with a polished birch cabinet and an actractive two color panel) —
checks 4, 5, 6. 7 prong Octals. Loctals, 7 prong mintaturcs. 9 prong miniatures. pilot lights.
and che Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven, free-
running roll chare lists hundreds of tubes, and the smooth acting, simplitied switching arrange-
ment gives really rapid see-ups.

The testing arrangement is desizned so that you will be able to test new tubes of the future
— without cven waiting for factory data — protection against obsolescence.

. e You can give tubes a thorough testing — checks for opens, shorts, each clement
individually, emission. and for hlament continuity. A large BAD-?-GOOD meter scile
Model TC-1 is in three colors for casy reading and also has a “line-set” mark.

Shipping Wt. 12 Ibs, P You'll find chis tube checker kic 4 good investment — and it's only $29.50.

EXPORT AGINT 3
ROCKE INTERNATIONAL CORP.
13 E. 40th ST,
NEW YORK CITY (16)
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Now — as a Heathkic — at a
price anyone can afford. an AC VTVM.
A new kit to make possible those scnsitive AC
measurements required by audio enchusiasts, laboratories, and experimentors.

Here is the kit chat the audio men have been looking for. Its eremendous range
ot coverage makes possible measurements of audio amplifier frequency response
— gain or loss of audio stages — characeeristics of audio filters and attenuators —
hum investigation — and Jiterally a multitude of others. Ten ranges consisting of
full scale .01, .03, (1. .3, 1, 3. 10. 30, 100, 300 volts RMS assure easy and more
accurate readings. Ten ranges on DB provide for measurements from —52 w
+52 DB. Frequeney response within 1 DB from 20 cycles to 50 KC

The ingen fous circuitry incorporates precision multiplier resistors tor accuracy,
two amplifier stages using miniature tubes. a unique bridge rectifier meter circuit,
quality Simpson meter with 200 microumpere movement. and a clean layoutr of
parts for casy wiring. A high degree of inverse feedback provides for stability and

lincarity.
Simple operation is accomplished by the use of only one control, a range

switch which changes the voltage ranges in muldiples of 1 and 3, and DB

ranges in steps of 10. )
The instrument is extremely compact. cabinet size — 415”7 deep x

411716 wide x 733" high, and the newly designed cabinet makes this
companion picce to the VIVM. For audio work. this kit is a natural.

MOLEL AV-1
Shipsing weight 5 lbs.

the
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NEW

Healhlit sQUARE WAVE
GENERATOR KIT

The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new
ficld 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 Irequency com-
pensating networks uscd in vidio amplifiers — tdentify ringing in circuits — demonstrate trans-

ut this new and efl

3
- instrument. L
e Youwon'twantto te witho

former characteristics, ctc.
The circuitry consists of a multivibraror stage, a clipping and squaring stage. and a cathode fol-
fower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube
MODEL 5Q-1
Shipping wt. 14 Ibs.

with 2 sections of LC filtering.

required.

The low impedance output is continuously variable between 0 and 25 volts and operation is
simple. You'll really appreciate the wide range of chis instrument, 10 cycles o 100 kilocycles —
continuously variable. Kit is complete with all parts and instruction manual. and is casy to build

As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru-
ment to be accurately synchronized with an accurate external source when extreme accuracy is
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This ITmpcdance Bridge Kit is really a favorite with schools. industrial laboratories,
and scrious experimenters. An invaluable iascrument for those doing clectrical
measurements work. Reads resistance from .01 Ohms to 100 meg.. capacitance
from .00001 to 100 MFD. inducrance from [0 microhenries to 100 henries. dis-
sipation factor from .002 to 1. and storage factor trom | o 1000. And you don’t have
to worry about sclecting the proper bridge circuit tor the various measurements — the
iastrument automatically makes the correct circuit when you set up for taking the
measurement you want. Bridge utilizes Wheatstone, Hay, Maxwell. and capacitance
comparison circuits for the wide range and types of measurements possible. And it's self
powered — has internal battery and 1000 cycle hummer. No external gencrator required
— has provisions for external eencrator if measurcments at other than [000 cycles are
desired. Kit utilizes only highest quality parts. General Radio main calibrated control.
Mallory ceramic switches, excellent 200 microamp zero center pal-

vanometer. laboratory type binding posts with standard 2} inch
$ so centers, 1% precision ceramic-body type multiplier resistors. beauti-
Model 1B-1B ful birch cabinet and ready calibrated panel. (Hceadphones not
Shipping Wt. 15 lbs. @ included.)

Take the guesswork out of e¢lectrical measurements — order your

\ Heathkit Impedance Bridge kit today — you’ll like it.
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Doathtir Healhkc?™ HIGH FIDELITY . . . 20 WATT
ECONOMY . . . 6 WATT AMPLIFIER KIT
AMPLIFIER KIT Qae i s e el A

high fdelity output — good faithful reproduc-

it N tion made possible through careful circuit de-

) $ sign and the use of only highest quality cnSr

k ithi b
: [ J

ponents. Frequency response within &= 1
from 20-20.000 cycles. Distortion at 3 db
below maximum power output (at 1000 cycles)

No. 304 12 inch is only .8¢,. The power transformer is rugged
speaker . . . $6'95 and ansc‘r/gn!ivcly rated and will dd’ir‘ier full
. G <N . late and filament supply with ease. The out-
Thl.s fog He‘“m\” m gu( rransformer was sclected because of its
] pliier was designed to exceptionally good frequency response and wide $ o
— give quality reproduction r.;]ngc of E;)ux}pu( im;adfmccs (T-a-s-lf(»lso'c(go ®
[ q 2 - ohms), oth are hiCago ransformers in
Model A-4 'm,d yet remain low in drawn steel case for shielding and maximum L .

Ship. Wt. 8 Jbs. price. Has two preamp protection to windings. The unit has dual tone ) Shipping Wt 18 lbs.
stages, phase inverter contrdls to ser the outpur for the tonal quality desired — treble control attentuates up
stage. and push-pull beam to 15 db at 10,000 cycles — buss control gives bass boost up to 10, db at 50 cycles.

8- and p p . Tube complement consists of SU4G rectifier, 6SJ7 voltage amplifier, 6SN7 amplifier
power output. Comes complete with six tubes, quality and phase splitter, and two 6L6’s in push-pull output, Comes complete with all parts
output transformer (to 3-4 ohm voice coil). husky and detaited construction manual. ( Speaker not included.)

, . . . MODEL A-6: For tuner and crystal phono inputs. Has two position sclector switch for
cased power transformer and all other parts. Hus tonc e i oy Mo W - i

and volume controls. Instruction manual has pictorial —  ZC2 0 T T T T L
for easy assembly. Six watts output with response flat MlODEl A-6A: l;eaxurcs an a_dicd GSJZ stage (prn(’ixm'plhher) for opcmt;ngl from Ivar;\able
-+ 11 . o : reluctance cartridge phono pickup, mike input, and either tuner or standard Crystal phono
o ll? db from 50 Fo 15.000 C}cl'cs. A quality ampli- pickup. A three position selector switch provides flexible switching. 35 50
fier kit at a low price. Better build one. Shipping Wt I8 Ibs. O

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE
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ALIGNMENT GENERATOR

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 provides a means of correctly aligning tclevision receivers.

The 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 Mc. in two ranges
—— therefore, you have a simple. convenient means of frequency checking of

IF's, independent of oscillator calibration.

Sweep width is controiled from the front panel and covers a sweep deviation

of 0-12 Mc. — all the sweep you could possibly need or want.
And sull otker excellent features are: Horizontal sweep voltage available at
the front pancl (and controlled with a phasing control) — hoth step and con-

tinuously variable attenuation for setting the output signal to the desired level —a con-
venient instrument stand-by position — vernier drive of both oscillatcr and marker tuning

condcnscrs—gnd blanking for establishing a single trace with base refcrence level. Make
your work casier, save time, and repair with confidence — order your Heathkit TV Align-

ment Generator now!

Model T5-2
Shipping Wt. 20 lbs,
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wave shape. v 4 gan f
‘o tubes. quality 4 84 Lo pesistors in.
S“{\ (,(l‘:cr condenser., 170 PfeC'rSanmwf(h the kit — plus. 13' 16(?‘:‘

o all other parts €O kit, and the price 18 truly : from
s Ce . H
omplete insteuctions znq - ily assembled
a4 pictorial d;
*0 diagramg

lous

circuit, anc a A tremend

SIIUC(iOn manu

BATTERY ELIMINATOR KIT

A few auto radio repair jobs will pay for the Heathkit Battery Eliminator Kit. It's fast
for scrvice. The voltage can be lowered to find sticky vibrators or raised to ferret out
intermittents. Provides variable DC voltage 5 to 714 Volts at 10 Amps. continuous or

15 Amps. intermittent.
Also serves as storage battery charger. A well filtered, rugged power supply uses heavy
duty selenium rectifier, a husky choke, and a 4000 MFED electrolytic condenser for clean

DC. 0- 15V voltmeter indicates output which is variable in
cight steps. Better be equipped for all types of service — 1t szzso S, ] 14
‘MCans more income Model BE-2 - iy
Shipping Wt. 19 Ibs. L B
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST GE

2AFORT AGENT

ROCKE INTERNATIONAL CORP.
13 E. 40th $T.

NEW YORK.CITY (18) 3

CABLE  ARLAR-N.Y.

MICHIGAN

... BENTON HARBOR 20,

OCTOBER, 1951

www americanradiohistorv com


www.americanradiohistory.com

Model BR-1 Broadcast
Model Kit covers 530
to 1600 Kc. Shipping
Wit 10 lbs.

Mode! AR-1 3 Baand
Receiver Kit covers 550
Kc. to over 20 Mc, con-
tinuous. Extremely high
sensitivity. Shipping
We 10 lbs.

TWO HIGH QUALITY Heathtil
SUPERHETRODYNTE RECEIVER KITS

Two excellent Heathkits. Ideal for schools. replacement of worn out receivers. amateur and custom installations.

Both are transformer operated quality units. The best of muaterials used throughout — six inch calibrated slide rule dial — qualits
power output transformers — dual iron core shiclded. LF. coils — metal cased tilter condenser. The chassis has phono input jacks, 110 Vole
output for phono motor and there is a phono-radio switch on pancl. A lirge metal panel simplifying instatlacion 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 ease of construction. 1

0 Zewwsr " FM TUNER KIT

The Heathkic M Tuner Model FM-2 was designed for best tonal reproduction. The
circuit incorporates the most desirable FM feacures — true AL

Utilizes 8 tubes: 7ES Oscillator. 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter
- two 7C+4 diodes as discriminator, and 6X35 rectitier.
¢ The instrument is eranstormer operated making it safe for connection to any type
Model FM.2 5 o recciver or amplihier. Has ready wound and adjusted RT coils, and 2 stages of 10.7 Mc IF
Ship. WL, 9 Ibs. $ (including limiter). A calibrated six_inch slide rule dial has vernier drive for easy tun-

o ing. All parts and complete construction manual furnished.

mAlL TO THE

l_ HEA"’H (_OMPANY SHIP VIA
Parce! Post
BENTON HARBOR 20’ g Express
M|CH|GAN [1 Freight
[C] Best Way
Quantity Item | Puien Quantity Item Prica
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. VTYM-KIT — Model AV-1
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Model 1M-1
Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Audio Freq. Meter Kit — Model AF-1
Heathkit Electronic Switch Kit — Model S-2 Heathkit Square Wave Gen. Kit — Model SQ-1
Heathkit T.V. Alignment Gen. Kit — TS-2
Heathkit Signal Tracer Kit — Model T-2
Heathkit R.F. Probe Kit — No. 309
g:C:u(r\;: :“:Z'reo;:e:;pl:‘g:ii postage for weight shown ond insur- Enclosed find (0 Check [ Money Order for
Oy e Sy, S v ndude wreroter e e ip 0. 0 Posase andenad for o
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

xron AGENT K == = =
e el7e HEATH COMPANY .

... BENTON HARBOR 20, MICHIGAN

RADIO-ELECTRONICS faor
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With the rapid advance of airplanes,
tanks, fast ships. and mechanized
weapons of war, a swift, sure means of
communication and detection is as im-
portant as are the new weapons them-
selves. It is provided —by electron
tubes and electronics.

So important is this area of military in-
telligence that RCA Service field engi-
neers—here and abroad—have lifted their
efforts to new peaks. Working with our
Armed Forces, they install and maintain
such communications systems as short-
wave radio and portable radiotelephones.

OCTOBER, 1951

" Eecton T
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i

They work with systems of detection, such
as radar. They help ships and planes
navigate with loran and shoran. These en-
gincers are the link between rescarch de-
velopments made at RCA Laboratories—
and America’s military strength.

The number of RCA ficld engineers has
tripled since World War I1. And they serve
where needed, wherever an electron tube’s
“military mind” can be of military use.

* s *
Sec the latest wonders of radio, television, and elec-
tronics at RCA Exhibition Hall, 36 West 49th Street,

N.Y. Admission is free. Radio Corporation of America,
RCA Building, Radio City, N.Y. 20, N. Y.

www americanradiohistorv com
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Electron tulies are the nerve ends of
military intelligence —in systems

set up and maintained by RCA Service
Company field engincers.

with a military ming

Practical training of military personmel—

in clusses, factory, and the field—is & basic
part of RCA Service Company’s work
with our Armed Forces.

RADIO CORPORATION of AMERICA
World Leader in Radio — First in Television
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Many hams who have had experience
with electronic keys prefer a cireuit
which provides a self-completing dash
so that the keying characteristic will
be more uniform and less subject to the

TV SERVICING

vi 10K |
T0 KEY _ =
SIMPLIFIED T
o— RYI
=
(E |
|
Use this big Clarostat TV Control Replace- — O3
ment Manual! Almost 3000 control list- l T Tm KEYED CIRCUIT
ings of all the popular TV set models J -
and chassis. You can spot the correct / L___,\',M\E,f,_ Emz
replacement for any wornout or defective Vf

And it fits — electrically and mechani-

TV control. / 27K 22K +300v

Best of all, your Clarostat jobber has that / TR A A

ight repl i ] . ’ if o 3Tt : A ol
right replacement in stock. No delay S 4 i | Fig.3—The self-completing dash circuit.

cally — without fUSfing or cussing. Stays v CoNrpg 0L 4 i/ peculiarities of the individual operator.
pul, too, for a profitable job. M"NUA AL‘[M[," ,";‘"' The circuit shown in Fig. 1 will make
GET THAT TV CONTROL il uniformly spaced dashes only if the keyv
REPLACEMENT MANUAL NOw! ,/ is held down for the duration of the
Supply is running out. Send your doliar 'm, / last dash. In other words, if the key is
bill and start saving time, trouble, money, lifted up too soon some chopping of
in TV servicing. Or get your copy from """ dashes will occur and the result will
your Clarostat jobber. é—" sound move like a manually operated

i , dash. This will depend on the skill of

S j the operator, and considerable practice

s i may be required before the letters come

out with precision.

,"—
ConZiols and 7risZses Self-completing dash

CLAROSTAT MFG. CO., INC. » DOVER, NEW HAMPSHIRE In a .saxlf-conmlctin';: dash circuit the
dash will complete itself even though
IN CANABA: CANADIAN MARCONI CO. LTD., MONTREAL, P.Q., AND BRANCHES the key is opened too soon. The self-

completing dash circuit (Fig. 3) oper-
— ates as follows: C1 charges to a high

T : itive volt: instant k i
P T > = Soldering Iron ;.)lOSItll\eT}\‘.Olt lﬁe.(fhe ing tr;: iﬁy l1\'s
= CONDITIONER .(OSG(: 18 ¢ .(ll,.,e overcomes e DIloCKk-
=T Cleans and will keep your solder- ing bias applied to the cathodes and
ing iron point tinned and shiny
leh i spepilestalion eatany i causes V1 and V2 to conduet, thus
BOUGHT & SOLD Thme v e it ang it il CReb T in pectoc con: actuating the relays. The contacts of
) Hie Somthouiut w il Inst for vears and it t not neces: RY1 in series with the charging volt-
GOULD GREEN wof&zﬂfﬂx'"hﬁé 7 'r‘lr:g\x (‘m]\p:;’:;;gnmé}..'?'(?l.\l:tel\[anon cormsive. age open and allow Cl to discharge
= p— wst paid (no stam
REVCO Dept. E 7520 Crandon, Chicago 49, lil. through R1. When the voltage across

| C1 falls low enough V1 cuts off and the
relay returns to normal. V2 conducts

as long as its grid voltage (determined

VIDEOTRON by C1) is above cutott point. If the

] ) key remains closed the cycle begins
sent.

As can be seen from the above, only

P l CT U R E 75 a tap on the dash side of the key will

| little practice will result in clean tape-

like sending. The relay and key require-

Net complicated, since an extra set of relay

H 1o Dealer contacts is required and the dash lever

on the key as well as the dash binding

¢ PORTABLE ¢ RUGGED Some bugs are so light that all sorts

e« ACCURATE of gadgets have been devised to hold

again and dashes will continue to bhe
cause a complete dash to be sent. A
ments, however, are necessarily more
post must be isolated.

them in place on the operating desk.

e S:;;t,‘e:':u'::f_“e"“’"y andielaclrostdticolly Since vou must modify the kev to use it
® Uses beam current principle af test. with this cireuit, why not consider build-
@ Checks electron gun for continuity and shorts. ing the dash-maker in a small metal
® Checks tubes in carton or set without removal. Utilit_\' box with the pill'tS arrzmg'ed SO

AVAILABLE AT LEADING DISTRIBUTORS the bug can be mounted in the base

OR WRITE FOR CATALOG

with the paddle protruding from the
front? The added weight of the elec-
N AT l o N A I' U N l o N R A D l o c o R P‘ tronic componcats will hold the key in
350 SCOTLAND ROAD ¢« ORANGE, N.J. place on almost any surface.
—end—
RADIO-ELECTRONICS for
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Most - Often - Needed I
1953

|_T¢lew:mn |

Servicing Information

i B

oo e Sl e

ll SETTMAN
SUPSENE FUBICATIONS

proen

New 1951 Television Manual

Thiz newest giant volume of the serics covers
1951 factory data on all popular tulevision
sets of all makes, There are circuit explana-
tions, 192 pages of alignmenl procedure. test
patterns. respouse  curves, pages of wave-
forms, voltage charts, service hints, and
dozens of large double-page circuit diagrams.
Manual style binding. At your parts

johber or by mail, special price, only .

1950 TV Manual. Inchides service infore
mation on all pepular TV sets of all makes
trom Admiral to Zenith, Large size: 81475117,
plus ten mammoth 11x15” blueprints, 53
Amazing bargain at only o

1949 TV Manual. Similar to (he volume
listed above. Has 142 extra-large pages, plus
0 douhle-spread giant blueprints. $
To order see coupan below, only ...,

1948 TV Manual. Earlier volume has mate-
rial on all popular sets of this period.
Large size: R14x11”. Remarkable value. 33
Tucluding 8 fold-out blueprints, only

1947 FM and TV Manual. Data covers all
needed  FM o and television  sets  including
popular R.CCA. A30TR, Size: ¥lx11” $

Nervice material on 192 pages. Only 2

NEW AMAIZING OFFER

tere {s the most amazing bar-
gain In radio training. The nprice
~coop of the year. For only $3.95
(full price) you receive a com-
hlete radio-electronies course of 53
extra-large, fact-packed lessons.

{'overs every topic of radio funda- use.

THREE COURSES IN ONE

The conmplete training of these 53 large
lessons

© (1) Yractical Radio,

Early

INCLUDES ALL POPULAR SETS

The new 1951 TV manual has complete

service material on every popular television
set of every important manufacturer.
is helpful.
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,

Here

practical, factory-prepared data

recommended changes for im-
rovement, and many double-spread diagram
lueprints. Here is your TV service material

to help you become an expert, and at only $3
and $2 per manual.

FIND—FIX ALL T-V FAULTS

Use the new 1951 TV manual and the earlier

volumes (see listing at left) to help you with all
TV repairs. Cuts hour-wasting jobs to pleasant
moments.
ment, or 100k 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 used-to-be a hard-to-find fault.
Order at our risk for a 10-day trial. Use coupon at
bottom of page.

Use test patterns for quick adjust-

All Supreme
Publications TV
and Radio man-
1als are compiled

Just Out

$395

COMPLETE
3 VOLUMES

53 Jeasons

markable bargain

THREE distinct courses
(2) Applied Elec-
and (31 Radio Servicing, The les-
practical, easy to master and
will make fundamentals

is really

eliar,
lessong

99

New Supreme 1951 TV Manual

AMAZING BARGAIN OFFER

The new 1951 TV manual is the most re-
markable value offered by Supreme Publica-
tions in their 18 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 television and radio
manuals can offer such bargains based on
tremendous volume-sales.

YOURS TO USE ON TRIAL

Be ready to repair any TV set by having in
your shop all five Television Manuals de-
scribed at left. Or try the new 1931 1V
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

New 1951 Radio Diagrams

radin engineer. Now you can benefit and save
teacher  Ruthor. e money with Supreme amazing man-
atl serviceman, Ayt - Oftors - Nowdes ual scoop. This one giant volume has
RE| all the service data you need on all

195 recent radio sets. Here you have

RADIO clearly-printed large schematies,

s . needed alignment data, parts lists,

l)lz\GR:\M: voltage values, and information on

e [aform i stage gain, location of trimmers, and

e 3 dial stringing illustrations. This is

= 1 the help you need to find tough faults

b ey in a jiffy. The new 1951 radio manual

ufiIEEE ' is a worthy companion to the 10 pre-

Lw—'_{/l 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-

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.

SUPREME RADIO MANUALS for PREVIOUS YEARS

mentals, practical servicing, TV, ('lcﬁr even to a beginuer, wlhilekmlu'll‘ lesson;
FM, audio, and industeial  elec- will give you the practical '‘know-how’’ o

PPN sibliched i .3 an expert, Notice in the {llustration of the
”ml,]f‘" 1“'”""!“' n t!\ree‘ L{"']L manuals. at top. that the wide column on [ i ]
buoks, bound in ~ one sitper-mam- each page has the text. while the narrow - -
n‘mlh volume,  Printed  in 1951, colummn contains pertinent explanations usy- 1950 1949 1948 1947 1948 1942 1941 19840 1939 1926-1938
(Inmplarcs Jt;;st:nll)y l(wslnn with ally supplied lh_v a tenclwr.' Th'eselteacher SUPREME Most-Often-Needed RADIO DIAGRAMS RAD1O
the  best $20¢ hotie-study  corre- comments  guide you over the hard parts, .
spotdence ‘(\hurges; bt here  vou sln}ss points of i[umurmnce. !(911 you how to Each Manual only $2 (’50, ’49, $2.50); 192 pages of diagrams, DIAGRAMS
ket all !:}ssnlz.‘:r;.l:i"nniewi:.i(nn-ofut e ',:,“,],rp:f”'r‘m,{:,""(l',‘,;‘w e mireds "o ooy alignment data, voltage, values, parts lists, and service | 240 PAGES
RPN DAl R . & self-testing questions, 427 drawings, pie- hints; large size, 8'." x . T on below. RICE $2.50
i\"'“": nathing Turther to pay or ture diagrams,  and  over a  thousand = e e o o L_a_g__I__'____}i_..:_o:de:_se_e_c_o:‘g_-----_--P—---s---.
iy, service hints.

) ]

[
YOURS TO TRY FOR 10 DAYS ] NO-RISK TRIAL ORDER COUPON !
A ]

Just send no-risk eoupor, at o right, and  receive the 3.volume COURSE  for ' H !
A ftree examination, Use all this material a tull 10 days in your own home. 1 SUPREME PUBLICATIONS; 3727 WI3 Stv ch'cago 231 ILL- '
Read e Tew Tessons, examine the Tundieds  of lbestrations, apply  someof g _Send_on triul the manmials checked below and at RADIO Diagram Manuals :
the hims to fix a couple of radios. only then, if vou are pleased, the com- 1 right. You guarantee complete satisfaction. O XNew 1951 Manual, $2.50 i

o e e s SOnS . i SO Y N ovours o) ( Y 5
B briee: i ise, Btk S0 Wt Tor T uie and winration. G gy § & § O MO 1951 Televiion Service Manual ... ... . S5 | 3 ross wamnt | $2.50
I“air vnuul:h'./ 'l'lu‘.a{uiluhh- 'qn':mtit,\' i Hinited. |'|1‘;l\(“ rtsh ‘('lbll|l:![l o $ 95 « OJ 1950 Television Manual, §3. 0 1949 TV, $3. O 1949 Manual N :
ask your jobber while vour speeial price is still wnly. .. ... ... ..., v D198 TV, 53, £ 1947 TV & FM, only $2.00 01948 o PRICED N

: O Radio & Electronics Course, 53 lessons. . $3.95 ] 1947 g AT ONLY 1
" ¥a - i O 1 am enclosing $........... Kend postpald. E] 1946 ] $ :

" - Y3 VY - T y - = 1 {J send C.0.D. 1 am enclosing $. . deposit. 1942 g
OVupreme ublications § Qe g '
: NAE: e 0 1940 é :

. .

Sold by all Leading Radio Jobber : B
y g ° S COAQURESS: o 0] 1926-1938 Manual, $2.50

OCTOBER, 1951
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New Patents

I’s the newest convenience in sold- |
ering. Twin Spotlights on your new |
135-watt WELLER Soldering Gun
completely eliminate shadows; you
see clearly even in the darkest chassis.
Pull the trigger of yonr WELLER
Gun, heat and light come on
together—in just 3 seconds!
No more waiting, wasted
current, or blind sold-

O~ \\ ering. Your WELLER |

\\\\ . N Gun pays for itself
S, : 1

—~ {’h,\“\x in a few months!

"
135-WATT S o |
WELLER

SOLDERING
GUN

Specially Designd
for TV and Radio Work

e DUAL SOLDERLITE—Two prefocussed spotlights
campletely eliminate shadows — let you see clear-
ly what you are soldering.
o OVER/UNDER DESIGN—Tube construction braces
tip and improves visibility.
© 5-SECOND HEATING—No waiting. Saves power.
Pull the trigger and you solder!
o LONGER REACH—Slides easily into deep chassis,
reaches the tightest corners.
© GREATER CAPACITY—=Smaller, lighter, with
greater soldering capacity.
« TRIGGER-SWITCH CONTROL— Adjusts heat to the
job. Saves current—no need to unplug gun be-
tween jobs.
© DUAL HEAT—Single heat 100 watts; dual heat |
100/135 watts; 120 volts, 60 cycles. Handles all
light-duty soldering.
See new Models WS-100 and WD-135 at
your distributor, or write for bulletin direct,

@ SOLDERING GUIDE_Get your new copy of "Soldering
Tips"—revised, up-to-date and fully illustrated 20-page
bookiet of practical soldering suggestions.
Price 10¢ at your distributor, or order direct.

'WELLER

ELECTRIC CORP.

828 Packer Street, Easton, Pa. !

| This stahilizes the amplifier.

PHOTOCELL AMPLIFIER
Patent No. 2,548,176

Paul T. Semm, Batavia, and

Robert T. Nakasone, Chicago, Il

{Assigned to Wheelco Instruments Co.)

This is a form of magnetic amplifier. Coils L1
of the saturable transformer T1 form one arm of
a bridge network. The other 3 arms are L2, Rl,
and R2. The middle leg of T1 has 2 control wind-
ings which oppouse each other. The bridge is set
for Dbalance when PE, the photocell, has zero
output.

When current flows through the upper control
winding. the core is partly saturated. This re-
duees the reactance of L1 and unbalances the
bridge. An a.c. voltage appears across A and is

stepped up in B. A divider feeds part of the
voltage to & triode amplifier. The a.c. component
is indicated by M. This component is propor-
tional to the PE output flowing through Ti1.

Voltage from the winding C is rvectified and
fed back to oppose the upper control voltage.
If desired, one of
the control windings may be reversed. Then the
feedback is positive. This increases amplifier
sensitivity but may reduce stability.

SECRET PULSE
COMMUNICATION
Patent No. 2,543,907
Paul Frenc¢ois Marie Sloess and

Paris, France.

This invention deals with pulse communication.
Systems of this type use a modulator to form
pulse groups in accordance with sounds or other
information. When the pulse groups are inter-
cepted and detected. they yield the original mes-
sage. This invention permutes or rearranges the

Louis Josepk Libois,

Unless the groups are restored to their original
form before detection, the messages are garbled
and have no meaning.

It is assumed that the modulator forms groups
having 5 pulse positions each. Not all positions
need be occupied in any group. The typical group
here has pulses in the first, second, and fifth
positions, marked A, B, E, respectively. This
group feeds a delay line L1, composed of sevies-
inductance and shunt capacitance. Each section
of L1 produces a time delay equal to the interval
between pulse positions. At a particular instant.
therefore. the first pulse A has passed through
1.1 and charges capacitor A. At the same time
the second pulse B is at capacitor B. The next
2 capacitors have no charge because no pulses
oecupy the third and fourth pulse positions.
Capacitor E is charged by the last pulse in this
groun.

Each eapacitor in L1 is connected in any de-
sired arrangement to a capacitor in L2. Thus.
when the rectifiers conduct, L1 transfers the
entire group to L2 in a predetermined pulse posi-
tion order. For example, the output of L2 is
shown as BEA instead of the original ABE.

Normally the crystal rectifiers are blocked by
a negative voltage (from the battery) on each
anode. Under this condition 1.2 provides no out-
put. When the auxiliary positive voltage E is
switched in, the battery voltage is balanced out
and the rectifiers conduct. Then pulses are avail-
able from L2.

This invention contemplates the use of several
lines like L2, each with its own battery and
auxiliary supply. As soon as the first pulse group
occupies L1, E2 is switched in. Therefore a
permuted pulse group is available for transmis-
sion. When the second group arrives at L1, an-
other line, say L3, is made effective. This is done
as before by switching in its auxiliary supply,
E3. L3 permutes the second group in some differ-
ent manner. In the same way, the third group
fed to L1 is permuted by still another line L4. etc.

This system of coding pulses is so complicated
that it is hardly likely to be decoded by unauthor-
ized persons who do not know the key.

SQUELCH FOR
PUSH-BUTTON RECEIVER
Patent No. 2,546,401
Madison G. Nicholson, Jr., Snyder, N. Y.
and Maxwell C. Scott, Lancaster, N. Y.
(Assigned to Sylvania Electric Products Inc.)

Receivers are easily converted to include this
squeleh system. It eliminates noise and clicks dur-
ing tuning. Typical component values are given
in the schematic. C2, R2 form part of the a.v.c.
When the set is turned on, Cl charges from the
high-voltage source.

Contacts A are arranged to close momentarily
when any push-button is operated. These con-
tacts may be part of the button assembly or on
some external relay added for the purpose. While
the contacts are closed, C2 shunts C1 (through

P.B.TUNING
MECHANISM

7 [
e al, el 2.2MEG
NPT & I
1 500 Rl B+ B—
N 10 MEG 1

low resistance R3). Therefore a large negative
bias builds up on C2 and blocks the receiver.
Normal operation is restored after C2 discharges
through R2.

R2 and Cl1 may be chosen to provide any de-
sired squelch interval but the values shown have
been found effective. R3 is not essential to the
squelch action but it reduces sparking at A.

order in which the pulses appear in each group. —end—
1
™
le
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le
¢
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FEATURING

NEW WYVY-77A JUNIOR YOLTOHMYST
—~Here again . . . at an amazing low
price! Includes all the features of pre-
vious models, plus greater voltage
range, wider frequency response, higher
overall accuracy and complete elec-
tronic operation. High input resistance
on all ranges; || megs for DC, 0.2 to
2 megs for AC. Flat frequency response
30 cps to 3 mc {50 kc to 250 mc with
WG-264 probe not included). AC & DC
volt ranges: 0.3/12/60/300/1200. High
impedance vacuum tube diode used as
signal rectifier, 5 Ohmmeter ranges
from 0-1000 megs with center scale val-
ves of 10, 1000, 10,000 ohms; | meg and
10 megs. Uses only one |.5Y. battery,
Safely measures continuity of filaments
of bat'ery-operc'ed receiving tubes.
8"H., 5%"'W. 4/4"D. Supplied with
tubes, battery, probes, cable and in-
structions, For IgS-IZSV, 50/60 cycles
AC. Shpg. wt. 6 Ibs.

RCA Model WYVY-T7A. ... $47'50
RCA Model WG-2464 Probe.......... $7.75

WO-56A 7' OSCILLOSCOPE-A pre-
cision designed laboratory instrument
with extremely high sensitivity, sharp,
bright trace, superior high and low fre-
quency response, three push-pull stages
of direct-coupled amplification and ex-
cellent square-wave response. Exclu-
sive new sync-limiter circuit keeps
steady pattern on screen even with
large changes in gain signal level and
frequency. Yertical amplifier sensitiv-
ity: 10.6 RMS mv/inch and 30 mv/inch
peak-to-peak. Response fat within 2
db from DC to 500 kc; within 6 db at
| mc; useful beyond 2 mc. Both ampli-
fiers equipped with frequency-compen-
sated and voltage-calibrated attenu-
ators. Preset fixed positions for TY
vertical and horizontal waveforms,
“plus" and “'minus’" sync for easy
lock-in of wave-forms, and line-fre-
quency sweep and sync phasing. Yari-
able sweep frequency 3-30,000 cps. Blue-
gray hammeroid case I33%''H., 9'W.,
16%''D. For 105-125Y., 50/60 cycles AC.
Supplied with 7JPI CRT, all tubes,
WG-.218 and WG-216A probes, cable
undAg’;ound lead. Shpg. wt. 35 Ibs.

A2 $217.50

New, big 1952 Lafayette Catalog is
valve-packed with thousands of ra-
dio, television and electronic parts
. .. PLUS an up-to-the-minute High
Fidelity Section with the latest au-
dio equipment for custom installa-
tions. Send for your FREE COPY.
Just fili in and mail the handy
coupon today.

Make sure to visit your nearby

salesroom — you'll save time and
money.

LOLIPON

TEST EQUIPMENT

101

WV-97A SENIOR VOLTOHMYST - A
professional tool for efficient trouble-
shooting of critical TY service work,
Reads peak-to-peak voltages of com-
plex waves directly vup to 2000 volts,
with frequency response flat to 3 mc.
7 DC volt ranges with readings from
0.02 to 1500. 7 AC volt ranges with
readings from 0.2 to 2000 peak-to.peak
and 7 RMS ranges with readings from
0.1 to I500. 7 resistance ranges 0-1000
megs with center scale 10, 100, 1000,
10,000 ohms; .1, |, 10 megs. Input resist-
ance || megs for DC, .83 to 1.5 megs for
AC. Accuracy +3% on DC, +5% on
AC. Push-pull DC amplifier bridge cir-
cuit with inverse feedback provides ex-
cellent linearity, stability and high input
impedance. Reads AC with DC present
and vice versa. Blue-gray hammeroid
case 77%""H., 5%"'W. 4//,"D. For 105.
125V., 50/60 cycles AC. With tubes,
WG-218 direct probe and cable, WG-
§|h7 DC prl%bles ohms lead and probe.
pg. wt. s.
RCA Model WVY-97A. ... $67-50

WO-57B 3'* OSCILLOSCOPE-Built lo
handle every TY and radio service job.
Features a direct-coupled, 2-stage
push-pull vertical amplifier with deflec-
tion sensitivity of 30 mv RMS/inch.
Frequency response flat within 2 db
from DC to 500 kc; within & db at |
mc; useful beyond 2 mc. Square-wave
response with negligible tilt and over.
shoot. Vertical inpul resistance | meg.
no probe, 35 mmf; with WG-2/8 probe,
90 mmf, with WG-216A probe, 95
mmf. Has preset fixed sweep positions
and sweep reversal switch for left-to-
right or right-to-left traces. Positive
and negative synchronizing for easy
“lock-in"' of waveforms. 60-cycle phase
controlled sweep. Linear sweep range
15-30,000 cps. Trace expansion two
times screen diameter for sweep align-
ment applications. Peak-to-peak cali-
brating voltage source. Portable steel
case 10"H., {31,"W., 7/,"'D. Complete
with tubes, G-218 and WG-216A
probes, cable, leads, and instructions.

Shpg. wt. 20 |bs.
RCpAg th:del Wé-578 AAAAAA $1 45-00

RADIO WIRE TELEVISIO
Lapyette Radiio

100 Sixth Ave., N. Y, I3, N, Y.
Please ship the following:

O WY-T7TA [0 WY9TA O
Enclosed $..... ;
] Send additional literature

[ Send FREE Lafayette Catalog.

Name.
Address.
City..

N INC. Dept. JJ

WwO-578  [J WO-56A ([J WG-244

on.......

Hadio Wire Television Inc.

NEW YORK 13, N. Y.
100 SiIXTH AVENUE
REctor 2-8600

BOSTON 10, MASS:.
110 FEDERAL STREET
HUbbard 2-7850

NEWARK 2, N. J.
‘24 CENTRAL AVENUE
MArket 2-1661

BRONX 58, N. Y.
542 E. FORDHAM RD.
FOrdham 7-8813
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VARIABLE-SELECTIVITY I.F. IN COMMUNICATIONS RECEIVER

|'|-j(lf
YAGI

MOST
POWERFUL

COMBINATION

In most communications receivers,
the selectivity of the i.f. amplifier strip
is increased in several ways: by using
crystal filters; by increasing the num-
ber of tuned ecircuits; by making one
of the amplifiers regenerative; or by
using special variable-selectivity trans-
formers,

An unusual variable-selectivity sys-
tem is used in a double-superheterodyne

to approximately one-eighth its normal
value. The amount of feedback is ai-
justed by varying the value of R3.

A portion of the output of V2 is fed
back to the grid of V1 as pecsitive feed-
back, The voltage on the grid is pro-
duced by a voltage divider, consisting
of the impedance of the secondary of
T1 in series with RI1. Since the ini-
pedance of the parallel-tuned secondary

communications receiver described in is greatest at resonance, positive feed-
Radio and Electronics (Wellington, back is maximum at 100 ke and tapers
New Zealand). The first i.f. channel off rapidly for frequencies on either

operates at 455 ke and the second at
100 ke. The variable-selectivity cireuit
used in the 100-ke i.f. is shown in the

side of resonance. By adjusting the
value of R1, the positive and negative
feedback voltages are equal at 100 ke

:»4\7
100K Q27K 470kS
AMAS S

MiX ng

L
;.25

330‘ .[.I ]’

T . 2 .
diagram. and the gain of the amplifier is the
BSG7(2)  \oprox 10.5MEG-SEE TEXT ¢ SASKIWW ]
3
IST 100KC IF AMPL R .01 | 002mca @ 1586t 100kKC IF TO 2ND DET
T B E
VI g v2 _L2NDWOKC IF AMPL 7{ E_/'“

R3

TO2ND  100KC IF A T2

100K

2.2K

<+

+250v v

The 100-ke i.f. amplifier uses two re-
sistance-coupled 68G7’s coupled to the
second mixer through T1 and to the

[ 100-ke second detector through T2. If

C1, R1, and R3 were omitted, the cir-
cuit would be a straightforward resist-
ance-coupled i.f. amplifier.

The plate-load resistor of V2 is a

| potentiometer from which feedback vol-

tages are tapped off and fed to the cath-
ode and control grid of V1. C1 is a
blocking capacitor which prevents d.c.
from appearing in the feedback net-
work. When the arm of the potentio-
meter is at the end nearest the plate,
R2 and R3 act as a voltage divider
which supplies negative feedback volt-
age to the cathode of V1. This negative
feedback is constant at all frequencies
and reduces the gain of the amplifier

same as it would be without feedback.

The impedance of the tuned circuit
decreases off resonance and causes a
corresponding decrease in positive feed-
back. Since the negative feedback is
constant, it predominates and greatly
attenuates all signals except those com-
ing in at 100 ke.

As the arm of the control is moved
toward B-plus, both feedback voltages
are reduced equally so the gain is con-
stant at resonance. Off resonance, there
is less negative feedback voltage avail-
able, so the response of the amplifier is
broader. When the arm of the potentio-
meter is at the B-plus end there is no
feedback voltage, so the gain of the
amplifier is constant and the selectivity
is determined solely by the tuned ecir-
cuits.

WIDE-RANGE EQUALIZER FOR HIGHS OR LOWS

A wide-range equalizer which per-
mits boosting or cutting of both highs
and lows provides more pleasing re-
sponse than the high-cut type of tone
control used in many receivers and am-

| plifiers. A description of such an equal-

for

SINGLE |

izer which can be added to existing
equipment was published in Radio Con-

structor (London, England). Its circuit
appears here.

The equalizer reduces the over-all
gain of the amplifier to which it is
added, so an extra amplification stage
is necessary. This can be had by in-
stalling a medium-mu triode such as a
6J5. 6C4, or one-half of a 12AU7, or by

i BSNT-GT —u

CHANNEL 08 _AZ‘;;‘ '5:P“5°V 47K 200ppt ‘ m Lhs
i O TS50 | L | aon saeenr - 00sT
~ RECEPTION S b |
% TR
I E D sol2sv 1.2k
-r <:
so[25v S 12K

THE LEP‘B}HTE FLHHDHI}I.EI ﬂBH'FUH!TmH%

Wiirdsar Lacks, Cong. * : i «
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Radio-Electronic Circvits

substituting a double triode for one of
the triode amplifier tubes in the am-
plifier circuit.

The controls are two 5-position
double-pole rotary switches. These con-
trols switeh in the resistors and capaci-
tors which determine the response of
the circuit. The switches, R-C networks,
and associated leads must be kept short
to avoid hum and feedback difficulties.

VOLUME EXPANDER

The most common types of volume
expanders incorporate an amplifier
stage in which the gain increases when
the peaks of the signal voltage exceed
a predetermined level. This type of cir-
cuit is a variable-gain expander. An ex-
pander of the constant-gain, variable-
output type is used in the Masco model
MA-10EX amplifier. This ecircuit is
shown in the diagram,

6SL7-GT(2)
ISTAF AMPL  DC AMPL 7 2ND AF AMPL

PHONO IN

v2

210K %ISOK

: _”
270K
™

RADIO IN

The signal applied to the radio input
is amplified by the first a.f. amplifier
V1, and by the expander amplifier V3.
The output of the latter is rectified and
applied as negative bias to the grid of
the d.c. amplifier. The d.c. amplifier is
connected as one leg of a voltage divider
which receives the full output of V1.
This voltage divider is shown at a
where the internal resistance of the d.c.
amplifier is represented hy R2. The
voltage across R2 is applied to the grid
of the second a.f. amplifier V2.

When the bias is low, R2 is low and
only a small percentage of the voltage
developed by V1 reaches the grid of
V2. The output voltage and the effective
value of R2 increase as the bias voltage
increases. When the bias is high enough
to cut off the d.c. amplifier, R2 ap-
proaches infinity and the grid of V2
receives the full output of V1.

In this type of amplifier, the volume
control is set for the desired average
volume level with the expansion con-
trol turned down, then the expansion
control is turned up to the point where
the expander cuts in on volume peaks.

The advantage of this type over the
variable gain type is especially noted
in the reproduction of transients. A
pulse might trigger the remote cutoff
type tube usually used, and ringing,
or hangover might result.

OCTOBER, 1951
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High in quality . . . yet low in price
. . General Industries’ Model 250
Tape-Disc Recorder Assembly meets
every need for an all-purpose

sound recorder. It is simple to
operate, foolproof and dependable
—buiit to the same high quality
standards which identify all

GI Smooth Power phonomotors and
turntable assemblies.

Now is the time to investigate the
tremendous profit possibilities
offered by this versatile

recording assembly. Write today for
catalog sheet describing both
recording and playback features

of the GI Model 250.

Model 250 —TAPE-DISC
RECORDER ASSEMBLY

Suggested amplifier circuit and com-
plete amplifier parts list is contained
n a comprehensive service manual
which accompanies each unit.

The GENERAL INDUSTRIES Co. Department € « Elyria, Ohio

FREE ENERGY—Harness the Power from Radio Broadcasts

The radio mator, pictured here has al- HOW TO DO IT
ready been developed and has run for N
A RADIO MOTOR NG e SIS el ol o You can kel copsrignted instractions
roadeast programs Vi Yo 1 .
EARN $10,000 the s ealad Tposine. Now We Wt GRCIES Showing, Row’ 0 bulid o
. . ingenious experimenters who can im- tor pictured. You also receive a
in Royalties prove on this motor and show us how | c",m,,ml sourees of supnply for the
Put Your ITngenious it can be applied to practical uses. tew inexpensive materials you need.
Mind (o Work
s e e NO CONNECTION WITH ANY OUT-

Liberal rovalties to the alert and in- - —
Zenious person whu develops a way SIDE RADIO—NO ELECTRICITY—NO

of
Increasing the power of the radio mo- BATTERIES—NO TUBES
tor for practical uppl ion using only
radio energy nom ast programs. Radie Motor is started by  turning
We send you a roy ncome agree- shaft until musie or talking is heard
ment which unpl prote(‘lh you en from within the motor housing. Yet

any developments vou make increas- when motor is not running you can
ing the power of this radio motor for enjoy it as a radio which costs abso-
practical applications. lutely nothing to run.

Pat,
T J Complete plans including Royalty income agreement—all for $5.00, Rush
For i =il cash or money order.

SCIENTIFIC PRODUCTS OF INDIANAPOLIS R R e
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PULSES FROM A CRO

Next time you need a sawtooth or
pulse generator don’t overlook your
oscilloscope as a source. A sawtooth
generator feeds the horizontal plates
D1, D2. These plates are accessible
through terminals usually located at
the rear of the scope. Frequency is
determined by the sweep-frequency
control.

SAWTOOTH \/\/\/\/
~ o
AFTER FIRST
DIFFERENTIATION

AFTER SECOND
DIFFERENTIATION

4l Radio-Electronic Circuits
10-1|
ELECTROLYTIC

l I- I- ' No I CAPACITORS

of “Time Tested Quality”
For Every Electronic Application

Seventeen years of production experience, making
millions of quality capacitors, has created this com-
plete, outstanding ILLINOIS CONDENSER line.
There's a full Jobber line of capacitors for every TV
and radio replacement purpose; capacitors for the
entire electronics industry—capacitors that meet the
highest standards of dependability.

This engineering and manufacturing experience
enables ILLINOIS CONDENSER COMPANY to
meet every demand for new capacitor iypes,
whether for peace or defense applications.

|
A

a
ol c
Write for catalog or tell us your needs. There is A
an ILLINOIS ELECTROLYTIC CAPACITOR exactly LSRR 3R R
suited for the job—a capacitor of "Time Tested 5 b -

Quality."

When the deflection circuit is bal-
anced to ground, the output may be
taken off in three different ways. Leads
directly to D1 and D2 provide an un-
balanced output. Grounded output is
available by connecting one lead to
ground (of the scope) and the other
to one of the terminals. Polarity is
reversed by interchanging terminals
D1 and D2.

The sawtooth may be converted to a
pulse by differentiation networks. One
stage converts it to a rectangular
wave. A second stage results in a sharp,
rapidly decaying pulse (see «).

The time constant (RC) of the differ-
entiation network (b), should be small
relative to the period of the sawtooth
or pulse wave. For proper differentia-
tion R should be small in comparison
with X,. However, if R is made too
low, a weak pulse will result. For
medium frequencies R may be 25,000
ohms and C may be .002 1.

ILLINOIS CONDENSER €O.

1616 MORTH THROOP STREET « CHICAGO 23, ILL.

EXFORT DIVISION: 15 Moore St., New York 4, N.Y. U.S.A.
CABLE ADDRESS: "MINTHORNE"

FOR TUBES UP
TO 14” RECT.

First LOW-COST TV Re-
ceiver Kit completely

ADAPTER FOR SLAVE SCOPES

Schools, radio and TV service clinies,

engineered exclusively
by TECH-MASTER. Feo-
tures 2-knob  control
ond small, lightweight
chassis.

Model 5116 ...$89.50

Ser of circuit-motched
TUBES tested with ecch
individual kit. ..$16.25

and lecturers often use an oscilloscope
to display waveforms being discussed.
In many instances, a large percentage
of the audience is seated where it is im-
possible to clearly observe the patterns
on the screen. In Sylvania News, Allen
White describes an adapter for “pip-

ing” signals from a master or pilot

FOR ALL TUBES
12” Rd. to 20" Rect.

The greatest cdvonce in

1V Kits developed by

TECH-MASTER!

Model 630D19 (De-

Luxe) Principol com-

ponents cssembled.
Resale Price $159.50

Model 630519 (Stend- i
ord) Uncssembled 4
Resale Price $154.50

6.3y TOHORIZ N

70 VERT OUT GRID 12AT7
,IoMEG +250v
<

10 MEG,
TO PILOT SCOPE
25

10 HORIZ
OUT CRID

TO VERT IN

=588 10 sLwve scopes

Ahove Kits supphied with tuhes, parts, speaker and pix tube mouﬁtinu brackets (less Kire, wire and soider)

CONTACT YOUR JOBBER or write Dept. RC-10 for lilercture.

7 L 2 ———

scope into other scopes placed at stra-
tegic points throughout the lecture hall.

The adapter shown in the diagram
uses two cathode followers to pick up
the signals from the vertical and hori-
zontal deflection circuits of the pilot
scope and feed them to the vertical and

RADIO-ELECTRONICS for

leading

PRODU CTS co‘ :i:ri,azss:%::tg#yT:fhhe-,MTelevision K

443-445 Broodway, New York 13, M. Y.
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horizontal input terminals of the slave
scopes.

The input terminals of the adapter
connect to the control grids of the hori-
zontal and vertical output tubes in the
master scope. The high input imped-
ance of the cathode followers (5 meg-
ohms or more) minimizes loading of the
amplifier grids. The output impedance
of the cathode follower is approximately

Radio-Electronic Circuits

105

180 ohms. Tests proved that ordinary
lamp cord up to 75 feet long could feed

the signals to the remote scopes with-

out affecting the waveshapes.

After the slave units have been ini-
tially adjusted for focus, gain, and po-
sition of the trace, they will faithtuliy
reproduce the master scope pattern even
when gain and sweep master controls
are varied.

SIMPLE ELECTRONIC BUG

Most semiautomatic keys which pro-
duce automatic dashes as well as dots
are either cumbersome mechanical gad-
gets or multivibrator-type circuits
which require high- and low-voltage
supplies and a number of resistors and
capacitors. A novel electronic bug which
uses only two relays, two capacitors.
one resistor, and a gas-filled diode was
described in Short Warve Magazine
(London, England). The circuit is
shown in the diagram.

The tube used in the orviginal model
was a type CV188 voltage-regulator
tube which is not available in this
country. It is somewhat similar to the
0C3/VR105. Its characteristics are:

Maximum starting voltage...110)
Normal working voltage.. ... 100
Maximum cathode current... 10 ma
Average cathode current.... 4 ma
Minimum cathode current... 1 ma

The circuit can be made to work with
most of the common types of voltage-
regulator tubes.

The circuit must be supplied with a
d.c. voltage equal to or slightly greater
than the minimum starting voltage re-
quired for the tube you use. When the
voltage is applied, Cl1 charges to full
supply voltage through the normally
closed contacts of RY1 and resistor
R1. This voltage is applied to the plate
of the tube through the coil of RYL.
When the key paddle is pushed to the
right, the cathode of the tube is rve-
turned to ground to complete the cir-
cuit. When the tube conducts, the cur-
rent energizes the coil of RY1, thus
opening the normally closed contacts
and applying power to the coil of key-
ing relay RY2.

C1 discharges through R1, the coil
of RY1, and the internal resistance of
the tube. The discharge continues until
the current drops below the hold-in cur-
rent level of the relay. RY1 releases
and Cl again charges to the striking
voltage of the diode. If the key is still
pressed to the right, a chain of dots
will be sent until the key is centered
again.

Push the keyv to the left to make
dashes. One side of C2 and the cathode
of the tube are simultaneously con-
nected to B-minus. In this position,
C1l and C2 are in parallel. The added
capacitance increases the R-C time-
constant of the circuit to the point
where RY1 holds in long enough to
make dashes three times the length
of a dot.

The value of C2 must be determined
experimentally because the value of R
in the R-C time-constant is complicated
by the fact the resistance of the tube
varies as a function of the current
through it. The transmitting speed

OCTOBER, 1951

can be varied by switching in additional
capacitance across C1 and C2. A rotary
wafer switch can be used for this.
Relay RY1 should pull in at 1.5 ma
or less. Its coil resistance should not
be so high that the total resistance

TO KEYED CIRCUIT ‘ [—r: T]—t,
C _Jm

The circuit of the electronic bug.
can be an 0C3/VR105 or similar

Tube
type.

is great enough to limit the current
to a level below that required to operate

RY1. This relay may be an Advance,
type 1200, or cquivalent. The keying
relay may be any s.p.s.t. de. relay

which will operate at the applied sup-
piy voltage with a minimum current
drain,

The kev can be made by modifving a
standard semiautomatic key or side-
swiper,

TV ALIGNMENT BIAS PACK

Most TV manufacturers specify that
a small fixed d.c. bias voltage must be
applied to the a.g.c. line of the set
while the i.f. circuits are being aligned.
Small dry batteries are usually used
for this purpose. However, the variable-

10MA oamoae.,SELRlECTzAS;Xlow (15K WW -

i

(BEFORE NOISE PICKUP)
\

TACO ANTENNA
AMPLIFIER

the
antenna — does not amplify noise

* Amplifies only signal  from

pickup as ordinary boosters do.

* Operates completely automatically.
Relay turns amplifier on when re-

ceiver turns on.

*"Single 300-ohm line carries both

ignal and power. No extra wir-

i e SN YWy <]
= 25350V
“UTAC g %o&\{ w30 0-19vDC
‘ 20 ks
Y
SELRECT 25K 35w

voltage bias pack described in Strom-
berg-Carlson's Current Ilashes is a
handy substitute for bias batteries on
busy TV service benches. The circuit
of the pack is shown.

The power transformers used in the
original models were replacement units
for the VoltOhmyst, but you can use al-
ntost any small power transformer
which will deliver 75 to 120 volts d.c.
into the filter. Values of the components
are not critical. Substitutions can be
made freely as long as the unit deiivers
pure d.c. with negligible ripple and the
output can be varied over the desired
level. An added refinement which will
prove useful is the addition of a volt-
meter across the output terminals. The
meter should have fairly high sensi-
tivity to minintize circuit loading.

—end-

www americanradiohistorv com

ing\ needed.

* No special wiring at receiver.

ASK YOUR
TACO
JOBBER
FOR COMPLETE
INFORMATION

WANG @

TECHNICAL APPLIANCE CORP.
SHERBURNE, N. Y.
TV, FM, and AM Astennas and Aatenna Systems

In Canada: Stromberg-Carlson Co., Ltd.,
Toronto 4, Ont.
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One

Try This

COMPENSATED SCOPE PROBE

Shielded cable is often required to
prevent pickup of hum and other spuri-
ous signals when using a scope for
visual alignment and TV waveform
analysis. When the signal is taken off a
high-impedance circuit, cable capaci-
tance and input capacitance of the
scope cause changes in the amplitude
and shape of signals such as pulses
and square waves which have high-
frequency components.

Losses due to capacitance can be

A NEW BOOK ON RADIO TUBES!

TUBE FUNDAMENTALS—No. 45. By G J. Christ. 96 . .
RADIO_ . DA A ° B e overcome by using a shielded, fre-
pages, 74 illustrations. Just off the press—the first and only low- E
— quency-compensated probe. Construc-

priced book to give you such a complete picture of the how, wnat
and why of radio tubes—the heart of any set. The author, an
engineer and teacher, gives the radio man the information he wants
ahout 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

tion of the probe is shown at «, the
schematic at b. Stock numbers (Phileo)

INSULATING SLEEVE

TUBE SHIELD
SOLDER kSVER SHIELD Y

I0en |

theory to a working analysis of the different types of tubes. Youw’ll VN o)

find this new Gernsback Library Book as valuable as your soldering ! AL =) OAX

iron! Order your copy today. Only $1.00.

s\ N SOLDER
TWO TOP FLIGHT $1.00 BOOKS oot 00 Nl N

MODEL CONTROL BY RADIO HIGH-FIDELITY TECHNIQUES GND LEAD SOLDERED HERE
—No. 43. By Edward L. Saf- —Neo. 42. By James R. 7-45upt
ford, Jr., 112 pares, An au- Langnam, 112 pages. You've
thority n the fieid of radio never seen a technreal book PROBE TIP

control gives you the first
complete bvok on the subject.
For beginner and expert, Tells
you what radio control is,
how it works and how to con.

atruct not only component
parts but a complete svstem
as well. lllustrations explain
each step.

iike it! Just as he'd talk to
von across the work bench,
RADIO-ELECTRONICS®
popular audio writer tells you
how todesirn your own equip-
ment and how to get top per-
formance from it. T'akes the
doulde talk gut of high-tidel-
ity work.

TO SCOPE
TERMINALS
—

GND CLIPs = b

The physical layout of the compensated
probe is shown at a; the schematic at b.

of the special components are given at
the end of this item.

PUBLIC-ADDRESS GUIDE—No. 41. 80 pages. This
The 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 servicing TV, FM and AM
receivers and in amateur operation! Tells in simple.
but 1echnically sound language, how the ‘scope works
and how to nse it.
PRACTICAL DISC RECORDING-—No. 39. 96 pages.
Tells you how to make good dise recordings. Covers
every phase. theory as well as technique. A full
chapter is levoted to each component.

GE BOOKS — 50¢ EACH

Probe construction

Bend the socket lugs back to contact
the socket mounting ring. Connec. the
1-megohm resistor across the capacitor
terminals, insert one end into the cen-
ter socket shield and so’der in place.
Connect the 100,000-ohm resistor be-
tween the output end of the capacitor
and one of the socket lugs as shown at
a. Wire the center conductor of a 5-foot
length of RG-59/U to junction of the
resistors and capacitor. Slide tube shield
over coax and solder to the socket
mounting ring. Drill hole in shield op-

Pabjiz. -,
[l

sy,

HANDY KINKS AND SKORT CUTS—No. 29.
A treasury of time saters ! Aniennas, power
supplies, test equipment. phonodraphs, amp-
lifiers. Easy reference. IHustrated.
UNUSUAL PATENTED CIRCUITS—No. 30. A
gold mime of importint nook-ups. Control
circuits. detectors. aniplifiers, power sup-
plies. foreign circuits.

RADIO GQUESTIONS & ANSWERS—No. 31.
Answers the tourh ones on circuit diagrams.
amplifiers, receivers, transmitters, meters
and test equipment.

ADVANCED SERVICE TECHNIQUE—No. 32.
A “must” for the advanced service techni-
cian! Covers specialized problems of servic-
ing not usually found in ordinarv textbooks.
AMPLIFIER BUILDER'S GUIDE—No. 33. For
e designer and builder of audio equipment.

THE GERNSBA

Covers a variety of amplifiers with power
omiputs from 8 to 30 watts.

RADIO-ELECTRONIC CIRCUITS — No. 34,
For the experimenter—circuit diagrams of
intercom systems, power supplies. volt-
meters, electronic relays, receivers, ete.

AMATEUR RADIO BUILDER'S GUIDE—No.
35. For the "ham” who builds his own.
Receivers, transmitters. antennas. con-
verters, ete. Practical construction data.
RADIO TEST INSTRUMENTS-—No. 36. Prac-
tical construction data on signal tracers.
capacity meters, portable and bench multi-
checkers. voltmeters, ete.

HOW TO BUILD RADIO RECEIVERS—No. 38.
Describes 18 modern sets including short
wave, broadecast, vhf, portable, ac-operated,
ac-de, miniatures—types for every fan.

CK LIBRARY

SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY

wWWwWWw.americanradiohistorv.com

posite capacitor adjustment screw. Ce-
ment grommet to second shield. When
dry, slide over coax and solder to first
shield. Solder a 1%-inch finishing nail
to socket center shield. The ground lead
is an 8-inch lead with an alligator clip
oti one end and the other end soldered
to the tube shield.

To adjust the prohe, connect it to
the video detector of a TV set known
to be working properly. Set scope to
view composite video signal. Adjust
padder so vertical and horizontal sync
pulses are the same height. Reset the
compensating capacitor if probe is used
with a scope other than the one for
which it was compensated.

The compensated probe attenuates

! :
' RADCRAFT PUBLICATIONS, INC.  Enclosedis$...... for which please send | the signal by as much as 10 to 1 so it
1 25 West Broadway, New York 7, N. Y. me postpaid, the books checked below. - should not be used in applications where
N P : .

: O 29 0 30 0O 31 O32 033 O 34 O 35 O3 ! f:;lposrelesrxe51it;v;te3;u1i':zg?1 than wide-band
! O 3s 0 3° O4 0O4 O 4 043 0O 45 ] Special components are: 1—tube
b NGME . e e e i | socket (27-6226), 1—capacitor, 7-45 puf
' L (81-6480-3), 2—tube shield (56-5629-
' £ Y O P i FA3), 1—resistor (66-5104340), and
: City. oo RN Zone........ State..... 568 101 : l—r?smtor (66-4109340). — Philes

] Serviceman
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Try This One

FINDING LEAD-IN BREAK

Long TV lead-ins often deve.lop close-
gap breaks which affect the perform-
ance of the receiver. Sinte the wire
usually breaks while leaving ihe insula-
tion intact, it is often more ecoromical
to replace the line than to spend the
time requhed to locate the breaks by
carefully going over every inch of line.

 VERYCLOSE BREAKS

:DF/// —.;//// Z //////, .ﬁ‘
; 7

" RIBBON LEAD-IN /
LINE PLUG BULB & SOCKET -3

Breaks ave easy to locate if you put a
standard a.c. line plug on one end of
the line and a socket and 115-volt bulb
on the other. When you inseit the plug
into the power line, the current will
jump across the gaps and develop
enough heat to burn the plastic insula-
tion. The break can then be spotted by
inspection. The breaks should be
cleaned, soldered, and taped to restore
normal service.—Alfred Huntington

BANDSPREAD CAPACITORS

If you are building a communications
recciver and are wondering whnat to use
as a bandspread capacitor, try using an
FM tuning capacitor. These have capac-
itance ranges which are just right for
bandspreading. They are available in
two- and three-gang types which are
less expensive than other ganged capac-
itors of similar size and construction.
Charles Erwin Cohn

STRIPPED SCREW HOLES

The next time you have trouble tight-
ening the back on a receiver cabinet be-
cause the wood-serew holes are stripped,
slip a small piece of small-diameter

rosin-core solder into each hole before |

inserting the screws. The original
screws will usually hold secucely. This
method eliminates the possibility of
splitting the wood with a larger screw.
—Westinghouse Service Hints

LOCATOR FOR OPEN HEATERS
An open heater in a series string is
easy to locate with a tester made by
connecting a sct of test prods to a 10-
watt, 115-volt lamp. Touch the prods
to the heater pins of each tube. The
lamp lights when it is across the open
heatev.— W annel K. Silva
—end—
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“Aha—Now I see a tall dark man in
a convertible”

OCTOBER. 1951

--from
~  any
angle

A challenging answer

to low cost, wide-angle

high fidelity reproduction.
Diffusicone-12 is a newly
engineered speaker with
exclusive  dual concentric
cone design, which diffuses
the normally beam-like high
frequencies. Results in excep-
tionally uniform response . . .
assures full range reception over

the entire listening area.

Write today for Bulletin 62N73
— address inquiries 1o Desk 49,

UNIVERSITY LOUDSPEAKERS INC.
E‘?"‘“"‘"? fﬂ‘@m{#{ ] B0 5o, Kensico Ave., While Plains, Mew York

Model
M-51
$72.50

for emergency communications

USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL.

DLICALARM MONifcRAD|(]

5 Modeis For All Systems
6 YOLT MOBILE

Says S. L. Gramt, City Manager, Winchester, Virginia . . M-51
g 5 . 5 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 Tuneobie 152-163 MC
be in demand by ail public works depart. RCC-1

Fixed Frequency
in both bands

115 YOLT AC-DC

ments that have a transmitter available.”

Users of FM 2-Way Radio Communications PR-31
equipment throughout the entire nation, find 7""'“,',;?2'50 Me
Polic-Alarm and Monitoradio a welcome in- Tuneable 152-163 MC
novation to low.cost mobile communications ”:i'_':"
radio . AM Tuneable 108.132 MC

115 volt AC-DC

For Complete Information: See Your Jobber—Or Write Us Today

RADIO APPARATUS CORPORATION
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624

www americanradiohistorv com
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Question Box

108 |

Replace Your Old TV Aerial
With The NEW Snyder

360° MOTORLESS
TV AERIAL

SAME CLEAR PIX
AS MOTOR ROTAT-
ING AERIAL SYS-
TEMS COSTING
TRIPLE THIS PRIGE'

$
only I P88

Mast
Tlectronically heams in complete 360° rotatian to give
clear picture on all channels. You chonse direction with
Directronic selector switch, mounted on or near TV set.
(mnphu \\nh @ hi-tensil #*4” aluminum alloy clements
75 ft. of 5 cenductur cable. and beam selector switch.

Modet
AX.59

ORDER STACKED ARRAY MODEL AX-599
R ULTRA FRINGE AREAS

17 Iulrmnmll,\ rolates 360° same as ahove.
1% elements, Complete with 75 ft. of 3 con- 316.95
duetor cahble and beam selector switeh. Less Mast

STEEL MAST SECTIONS \veathar treated
di

10 Ft. | /4 5 aa $2,19
5 Ft. 147 di. crlmnell end a o 1.35
Chimney Mount Brackets CM- 100 1.59
Wall Mount Brackets W8-2. Adj to 18"

Heavy Duty 3.75

Order from Dept. RE-10 or call Mulberry 2134
WRITE FOR FREE F.Y.{. BULLETIN

HOLESALE
RADIO PARTS CO., Inc.

3

BALTIMORE 1,

W. Baltimore 5.

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

Yosung and Older Men

Come to the Great Shops of Coyne in Chicago. Get
practical trainingin TELEVISION-RADIOor ELEC-
TRICITY — 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
in easy monthly pavments. Special plan for men of
Draft Age. ’art time employment service available.

GI APPROVED
FREE BooK Clip coupon for Big Free Ilustrated
Book. Indicate below, course that
interests you. No salesman will call. Act NOW.
An Institution not for Profit

B, W. COOKE, Pres.
I COYNE Electrical & Television-Radio School.
| 500 S. Paulina St.. Chicagoe 12, 1ll. Dept. 71-81H
Send FREE BOOK and full details on:

I 0O TELLEVISION-RADIO O ELECTRICITY I
ENAME. v e oeveeeeeeees oo, I
|

ADDRESS i ittt it ittt it Ii

COIYY L L . STATE_ J—

ADDING CARBON MIKE TO HI-IMPEDANCE PA INPUT

ERA

2 I have a surplus T- desk micro-
phone which I would like to use with
my PA system awhich has two high-
impedance input circuits. The input
circuits use 6J7’s with their cothodes
grounded and the grids biased with
Mallory bias cells. Please prepare o
diagram showing how [ can add «a
parallel input circuit or replace one of
the present circuits so I can use the
T-32.—J. L. C., Petal, Miss.

A. The diagram shows how a carbon
microphone can be added to an ampli-
fierr having a high-impedance input
circuit like that shown. Add parts
shown at left of circuit, and connected
to the input by dashed lines. You can
mount the input transformer close tc
the input jack or grid of the tube.

If eathode bias is used on the output
stage, you can use the voltage across
the cathode resistor to supply current
for the microphone. If the voltage on
the cathode does not exceed 8 volts,
connect the lead from the primary of

the transformer directly to the cathode
of one of the tubes. If the cathode volt-
age is higher, replace the present cath-
ode resistor with a wire-wound adjust-
able vresistor having the same resis-
tance and wattage rating. Connect the

6J7

BIAS CELL
HI-ZINPUT 4 g

INPUT FOR T-32 G

(JACK TO FIT PL-68)

50-50V
4.5-6VYTO TAP ON BIAS RESISTOR

transformer lead to the tap and adjust
the tap for 3 to 8 volts. Use the lowest
voltage that will produce the required
output without overloading the input
stage.

The T-32 has a resistance of 10 ohms.
The transformer should be designed
to match a 40-50-ohm microphone or
line to a high-impedance grid circuit.

RC-2 AMPLIFIER MODIFIED FOR PA USE

2 I am cenclosing the dicgram of vy

Radio Craftsmen nmodel RC-2 awmplifier.
PHONO

1¢ AA{;;IMEG L

.05 TONE CONT

500K .-
a0k 85 1

—
Kl

I want to use it on PA jobs. I have
cnongh gain for a erystal microphone
or pickup, but I can’t use the wnit be-
canse it does not have « volinie eoitrol,
Please show how I can add « sihwple
ntiver for microphone and phovo and
« simple, high-cut type of towe covtrol,
—L. F., Onarga, Il

A. The diagram shows the input cir-
cuit of your amplifier. Add those com-
ponents which are shown connected to
the main circuit by dashed lines. Break
the input circuit at the point indicated.

CORNER SPEAKER CABINET CONSTRUCTION DATA

2 Can you supply construction data
o a corner-type speaker enclosure for
a pair of 12-inch woofers and a wmulti-
cell type tweeter. The cabinet shonld
be of the bass-reflex type. Can 1 use
Yo-inch lumber for constructing the
cabinet?—E. O. C., Mamaroneck, N. Y.

A. The enclosure shown in the dia-
gram was made available to us through
University Loudspeakers. Inc. It is de-
signed for a tweeter and a pair of 12-
or 15-inch woofers.

The openings for the speakers are
determined by the speakers which you
have. Average openings are 10% and
13% inches for 12- and 15-inch
speakers, respectively. The port should
be fairly large—56 to 64 square inches—
to facilitate tuning the enclosure. The
best lumber for the job is plywood at
least 3 inch thick. Reinforce the cor-
ners with corner blocks and use screws
and glue in the final assembly.

The port must be tuned to match the
resonant frequency of the enclosure to
that of the speaker. Connect a 100-ohm
noninductive resistor in series with
one of the leads between the output
transformer and the crossover network,
or between the amplifier and voice coil

wWWwWWw.americanradiohistorv.com

in a single-speaker system. Connect
a variable-frequency a.f. oscillator to
the input of the amplifier and feed in
a signal.

Adjust the controls for 2 volts on a
v.t.v.an. or a.c. voltmeter across the in-
put to the crossover network or voice
coil. Plot the voltage readings as the
frequency is varied from about 20 to
200 cycles. The voltage will peak at
two frequencies. If the peaks are un-
equal, place a movable plywood panel
behind the port and vary the port area
until the peaks are of equal amplitude.

90° TO FIT CORNER

}<— 34"~—a| — w"—'
L >
0Oac u“m
REY HORN
Co0d
Q 50" ™~ M~
10 FREQ
DRIVER
O |1
S "o
CROSS-OVER
:I [ {| neTwoRk
X E= —
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GE THYRATRON FG-105

[}
Brand New MERCURY RECTIFIER

Individually boxed in factorv sealed 95
cartons. Last Price $60.00. Your cost. . s 18l
While They Last! 1y
For continuous rectifier and welder cons ©
trol service. Tetrode type, indirectly heated cathode:
10000 V peak, 100010 V peak inverse. Av. Max, current
6.4 amps continuous, 2.4 to 4 amps welder controt service.

. 1.25 6K8 1.25 125K7 .. .88
. 99 6L6G .. 1.75125L7 .. .95
. 1,12 6L6M 2.65125N7 1.25
. 1.20 6Q7 .65125Q7 . 1.10
.. 1.22/65A7 1.10 12SR? . .90
. 1.05/65C7 1.101:223 ... .85
.. 1.15 6SF5GT .90 18A7 1.05
.. 1.22 65F7 .95 14B6 1.05
.. 1.15/6567 .85 14F8 1.10
. 1.1016SJ7 1.00 14F7 1.05
.. 1.45/5SK7 .8514J7 ... 1.10
. 1.22/65L7GT  1.15 14H7 .. 1.05
. 1.20/6SN7GT 1.4514N7 .. 1.10
. 1.15(65Q7 .. .8014Q7 1.00
. .95/6557 .. .85~14R7 .. 1.05
.95/578 1.2519 ..... .85
.95(6VEGT 1.0524A ... .79
.95/6W4 1.05/25L6 ... .90
1.15 6X5 .752525 ... .85
.9516Y6G .. 1.1025Z6GT 1.00
.75//A4/XXL  1.05 .
. 1.45(7A5 ... 1.
.95/7A6 ... V.
75(7A7 . 1.0
.75/7A8 S
.95 /784 .
. .88/785 oS
1.15 786 aa
.90/787 N
.90//88 .1
1.45(7C4 <
5U46 .. .75/7C5 . 5
5V4G .. 1.45/7Cé ot 5
SW4 . .95/7C7 L ‘ 5
5X4G 1.10(7E8 . 1.0035v4 .95
5Y3GT .75 . 1.00/3523 .88
5Y4G . .75 aila .75
SZ3 .... .95 . .95
SZ4 1.15 1. .65
6A3 1.25 1. .65
bA6 . 1.15 1. .65
bA7 . 1.05 . 1.25/39,/44 .. .65
6A8 . 1.10 . 10047 ..... .75
6AC5GT 1.15 . 11042 ..., .75
6ACT .. 1.35 8% 5
6AG5 .. 1.25 .1
6AHS .. 1.65 BRE
6AJ5 .. 1.85 o Us
6AKS .. 1.85 S
SAKS .. 1.25 .
6ALS .. .90 5
6AL7 .. 1.60 o o
6AQ5 1.15 .
bATS ? 1.
6AUS . 90 .
6AVS 1.00 . 1.4
6BAS 1.00 ..
6BES 1.00 L
6BCHG 2.20 5 o
6BHS 1.05 1.
6C4 . .95 a5
6Co6 . 85 5
&DP6 .. 85 5
6E5 .. 95 .
6F5 .. 70 1.
6F6 .. 05
6F6G7 95
8JS .. .70 1.
6J6 .... 1.25 885
6J7 .... 1.05/125G7
6K6 .85 12SH7
6K?7 .801128J7

VtVILL?RD 2-VOLT STORAGE B‘ATTERY
Exact rep| it (or GE rtable: r
eplacemer o portables fol $2.69

LB-500—
BRAND NEW, Each...................
WILLARD MIDGET 6V STORAGE BATTERY

3 amp hour rating, Transparent plastic case. Brand
Ya” x 1 137187 x 23g” high. Uses 2 65
[]

new. 33
suandard  electrolyte,

HARD-TO-FIND COMPONENTS
? A wudio-frequency choke rated at |
| 1,080 henries was specified as the plate
| load for a 6SJ7 regenerative detector in !
a recent article (“3-Tube Receiver For
Wired Radio” in the December, 1950,
issie). dost radio parts dealers eithcr
tell me that I am crazy or they try to
sell me a r.f. chole rated in milithenries
or « standard filter choke. I have also
seen a number of diagrams which have
« selenium wrectifier working out of a
small isolation transformer. Whenever |
[ try to purchase one of these for «
small power supply, some jerk tries to
sell wme a transformer costing more
than $10. Can you give me the manu-
facturer’'s name and stock wnuinber on
suitable a.f. chokes and isolation
traneformers?—F. R., Vicksburg, Miss.
A. High-induetance (1,000 henries or
more) audio chokes have been rather
scarce for the last few years, but youll
may be able to find one still on the|
shelf of some dealer. You will probably |
have better luck if you ask for a Stan-
cor type C-2300. Thordarson type |
T20C50, or any choke having an in-
ductance of approximately 250 henries
or more when the current through it is
5 ma or more. You can alwo use the
secondary of an interstage a.f. trans-
former or you can connect the primary
and secondary in series.

Jobbers are just beginning to stock |
small, half-wave type 117-volt powerI
transformers, but you can obtain them |
in several brands. Among them are the
Merit P-3945 (120 volts, 50 ma, and
6.3 volts, 1.5 amp.), Thordarson T-
22R12 (120 volts, 75 ma, and 6.3 volts,
1.5 amp.). Stancor PS8415 (125 volts,
15 ma, and 6.3 volts, 0.6 amp.), and
Triad N-51X (115 volts, 3.25 amp. ap-l

prox.) These are actually more satis-
factory than straight isolation trans-
formers, which are hard to get in the
low- or medium-price range.

If you cannct find any of these trans-
formers, you can connect two duplicate
filament transformers back-to-back as
an isolation transformer. |

ADDING A RECORD PLAYER

2 Please print a diagram showing
how I ean connect a record player to a
Zenith 8G005 Trarsoceanic portable re-
ceiver~—A. G.,, New York, N. Y.

A. It is comparatively simple to add a
crystal pickup to your receiver. If you |
do not care to add a phono-radio switch,
merely connect the pickup across the
outside terminals of the volume con-
trol. If you want to do a real job, add a

______ I

-
| TOPIN4 -ILDS

~
.............................. BLU | 2ND IF TRANS
ONE-QUART BOTTLE BATTERY ELECTROLYTE L an ! GREEN
Made by Willard, for above storage balteries. 1 quart RED | g Fax |
suflicient for two 2-volt cells. Hermetically Lk .T_ - AA ]
sealed. SPECIAL. 51.45 1
DOF (L BOLEIE. Lo e vt ve it : = :
7-PRONG 2-VOLT RADIO VIBRATOR 1 _:, (
for ([’orlable and Farm Sets Replacement 51 95 | - '
for GE R —
131 T O - A
Please include 2595 Deposit with order—Balance it ] Y0
C.0.D. MINIMUM ORBER $3.00. All Shipments F.0.B. XTAL PICKUP BREAK HERE
Our’ Warehouse N.Y C. N
N Iﬂl e PHONO SW L
[1 "f SENNINE WAJEETIE 1 500pp1
| E ] RADIO PARTS SERVICE e
PIN 8 ¥ILDS

53 VESEY STREET - NEW YORK 7, N.Y.

OCTOBER,

1951

ﬂl;o 2
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Here's Help!

1
y,
Mg

GET AHEAD FASTER IN

RADIO
TELEVISION
ELECTRONICS

Two great books assist you in every operation
in radio, television and electronics. Give you
the fundamentals, complete ground work, un-
derstanding of all types of radio, television,
electronic gear and their circuits, including
theory of operation.

Show you expert methods of planning, build-
ing, installing, operating, testing, adjusting,
and servicing. The know-how of radio, tele-
vision and electronics presented in plain lan-
guage and simple terms with easy to under-
stand pictures and working diagrams,

You get 1800 pages of basic knowledge.
methods and data of radio, television, elec-
tronics completely illustrated with over 2000
pictures, drawings, codes, charts and graphs.
Written by the Boyce-Roche experts who make
electronic manuals for the U. S. Signal Corps.

SPECIAL OFFER — Save Two Dollars
Send for both books together and get them at the
speclal combination price of only $12.00!

RADIO & ELECTRONICS HANDBOOK provides
instruction and reference on fundamentals,
parts, tubes, circuit elements, receivers, trans-
mitters, amplifier systems, power supplies, an-
tennas, meters, test equipment, and accessories,
with complete Data Section................... $7.00

VIDEO HANDBOOK tcaches television and
provides complete handbook reference on all
phases with full sections on principles of tele-
vision, receivers, antennas, test equipment.
servicing, pattern interpretation, transmitters,
show production and more.....................$7.00

SEND NO MONEY —10-DAY FREE EXAMINATION
COUPON (Good only whilespecial combinationoffer lasts.)
A L Ty
POYCE-ROCHE BOOK CO. '
CALDWELL 50, NEW JERSEY
Send () Both books together @ $12.00

} Radio & Electronics Handbook @ $7.00

() Video Handbook @ $7.00

In ten days 1 will send you pricc(gtlfus post(:ilge vlar
er good only

I will return book(s) postpaid. (
in U. S.)

Name .
Address........
City, Zone, State..
Employed by.
SAVE POSTAGE. We an postage if you enclose
@]u]l price now. Money back on same return priv-
ilege.

Ly e —

[ ]
1
1
1
1
]
1
1
]
[ ]
[ ]
1
1
[ ]
1
[ ]
]
[ ]
o4
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50 Broad Street

RADIO AND ELECTRONIC MANUFACTURERS

* INCREASE YOUR SALES
* EXPORT YOUR PRODUCTS

We can export your Radio and Electronic merchandise and handle all de-

Call or write us for information

JAMIN INTERNATIONAL CO.

Importers & Exporters
New York 4, N. Y,

HAnover 2-4196

Trained men always welcome in

RADIO TV « ELECTRONICS

CREI| trains you for better jobs,
higher pay—in minimum time!

Industry approves CREI by (1) welcoming our
graduates, and (2) using (X.Rlll training tor their
technicians (e.g., RCA-Victor Division. United Air
Lines, Sears Roebuckd. Win your lifetime career with
CREI Residence School training in historic Washing-
ton, D.C. Average time required: 22 months.

SEND FOR ILLUSTRATED FREE CATALOG

Get your copy of new descriptive catalog, with sur-
vey of opportunities, and details of course and school.
New classes start twice a month. Act now!

CAPITOL RADIO ENGINEERING INSTITUTE
An Accredited Technicol Institute Founded In 1927
Dept. 3010C, 16¢h & Pork Rd., N.W., Wash. 10,D.C.

$562,000.00
AVAILABLE

TO BUY NEEDED SURPLUS
ELECTRONIC EQUIPMENT

Top Dollar Paid! Send description, condition
ond asking price, Prompt replies!

URGENT! NEEDED AT ONCE: BC.8l1 or
BC-721 Handie-Tolkies. Complete units or
ports

WEST REGION ELECTRONICS
1437 S. Norton Ave., Los Angeles 19, Calif.

so outstandingly achieved.”
LEE DE FOREST, Father of Radio.

Forw yeors ago, Hugo Gernsbock, Fother of
Modern Science Fiction, in this book, RALPH
124C 414, predicted and described in startling
detail, rador, the learn while you sleep method,
television, televised operos, plastics, night bose-
ball, bilood transfusion, wire recording, micro
film and a host of other scientific ochlevements—
all undreomed of in 1911—but port of everyday
life todoy.

All of these ond scores more, not as yet realized,
ore found in his remarkoble prophetic book. For
Hugo Gernsbock's prophesies ore based not on

L§& DE FOREST

FLETCHE § PRATT =4

HUGO GERNSBACK’S

GREAT SCIENCE FICTION NOVEL IS MUST READING

Listen: "NO BOOK in two generations,
taken to do what Hugo Gernsback in the first decade of our century has here

no book since Jules Verne, has under-

fantasy but on the logical projections of estab-
lished scientific facts.

RALPH 124C 41+ is the first ond most remark-
able true science fiction novel ever written! A
whacking good adventure story thot takes ploce
in 2660 AD—but it is far more thon fiction!

Ta technically minded people, RALPH 124C 41
is the most complete and accurately documented
catalog of scientific prophesy ever published. It
was originally written in 1911 ond published in
baok form in 1925. Now, becavuse of its tremendous

importance os a work of accurote, scientific pre-
diction of the future. it has been reissued in a
new, second edition.

Hugo Gernsback's writings were the spork that
started many of todoy's top radio engineers ond
scientists on their way. Now again, this new edi-.
tion of RALPH 124C 414 may well be the
inspiration for o new generotion of pioneers of
science.

RALPH 124C 41+ is the kind of book you shouid
read Order your copy now, only $2.50 postpaid
The supply is limited

RADIO PUBLICATIONS
25 West Broadway New York 7, N. Y.

AIL THIS COUFPON TODAY

! RADIO PUBLICATIONS :
v 25 West Broodway, New York 7, N. Y. :
: Gentlemen: H
* Send me a capy of RALPH 124C 41+ postpaid, :
2 ot once. My remittance of $2.50 is enclosed. s
. .
' NAME 06000 0000000000A0 hoeo [
" H
.
§OSTREET. ... ... il e .
I
: ciry ZONE ... STATE...... .
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Question Box

phono input jack and change-over
switch., The diagram shows the input to
the first a.f. amplifier. To connect the
phono-radio switch, break the circuit at
the point shown and insert the switch
and phono input leads as shown by
heavy circuit lines.

UNUSUAL TV TROUBLE
®  Recently | tapped owr TV lead-in
and ran «a length of transmission line
to the FM receiver. The extension lead
was fitted with an ingulated plug so it
could be disconnected when the TV set
is it use.

When tried, the FM reception was ex-
cellent and the TV picture normal.
When I pulled the plug to disconneet
the lead from the FM set, the volume
on channel 4 dropped to a whisper. Per-
formance on other channels was nor-
mal. Can you cxplain the cause of this
peculiay condition and tell me how to
remedy it?—D. C., Cleveland Heights,
Ohio

A. From the information you have
given, we conclude that your extension
TovaNT|— . ;f:::_ T Tfovser
\ RIBBON LINE
v OR COAX
V'

THIS SECTION BECOMES ﬂ
TRAP WHEN DISONNECTED | |

\ __'i.“-i“"il;

5—""pLus6 T0 SOCKET ON
FM SET

trom the lead-in to the plug at the FM
set is an odd multiple of a quarter
wavelength long at approximately 71
me. Thus, when the plug is disconnect-
ed from the set, you have in effect
a one-quarter wavelength open stub
across the TV lead-in. Such a trap has
a very low impedance at its resonant
frequency. The drawing shows the con-
dition as we visualize it.

Try shorting the pins of the plug to-
gether. If this clears up the trouble,
get a matching socket and tie its termi-
nals together. Use this to short-circuit
the line when the FM set is not used.

V-BEAM TV ANTENNA

2 | am interested in erecting the V-
beam antenna deseribed on page 36 of
the July, 1851, issue, bhut before I do,
[ want to know if two boosters are ab-
solutely necessary. If 1 can get away
with a single hooster, shall I put it at
the set or at the antenna?—H. AN,
Sheboygan, Wis,

A. According to the author, he uses
the booster at the antenna to compen-
sate for the loss produced by the mis-
match between the 800-ohm antenna
and the 300-ohm transmission line. You
can probably obtain comparable vre-
sults by substituting a quarter-wave-
length matching stub for the booster
at the antenna. The stub should be 133%
inches long. 1t may be made from No.
12 wire spaced 2% inches center to
center. Conncet one end of the stub
to the antenna terminals and the other
to the 300-ohm lead-in. Use a booster
between the lead-in and receiver in
fringe areas or when trying for dx sta-
tions. —end—
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STAN-BURN

E-P-ARAE

CONDENSER SPECIALS
BY PASS—ALL GUARANTEED

.002-690 Stan Burn .
.005-600 Stan Burn .
.005-6000 Stan Burn .

.1-600 Stan Burn .
20x20- 150 Stan Burn .
40x40- (50 Stan Burn .
50x30-150 Stan Burn .

40-150 Stan Burn .

.004-400
| 0i-600
102600

Stan
Stan

Burn .
Burn .
Burn .
Burn . ¢
Burn .
Burn .
Burn .
Burn .

—~ONOOON®D

o | voob—01~0

t29

Q

: CHASSIS—630—K2—Famous make

= CATHODE RAY TUBE SPECIALS
5P 17BP4A 27.00
12LP4A 200P4G . 5
19AP3A

5 |9 95
19.95
26.00
33.00
39.00

Single ion traps
26.000, Douhle ion traps

SPEAKER SPECIALS
. SI64!4xﬁ P.M. .
1.76 1 6x9 . ..

. 2.41 | 5x7

3.41 107

6.33

P m

BN
LW

P.M.

ANTENNAS
Conicals, less mast .
Circle X, less mast 5
Douhble V, less mast .. ....
Chimney Mounts—1-12

NNN

N
©HNOL DO OO

12 or more
100 ft. roll &(rappml, 0o ac 360 eo0oa0
Mast  standofts B0on 5

10 ft. n ,ed(h oo oo a 5 . t
12 or mor ach t.

55 mil, 300 nlnn wire white or black, 1000 ft. 19,
We carry a complete fine of popular makes of Radio
and TV tubes, at 50% discount. Also many other g
special purpose and transmitting types, and all elec- g
tronic parts and egquipment at fowest prices. Send us
8 a list of your reguests for quantities and prices.

@ Terms: 207, with order. Balance €OD. All prices
m FOB, New York Warehouse. Minimum order $5.00.
| Write for our latest price list to Dept. RE-10. '

NOOWH oMK mLe
NOE NN TN NN NN NN EOENNE TN ETR

RADO ond
ELECTRONICS <O,

. ﬁg‘ﬁ
and tops in value, you'll buy the

TWIN-TRAX* TAPE RECORDER

""Choice of Engineers Everywhere'"

Compare the guaranteed specifications
of a Twin-Trax Tape Recorder with any
other recorder in any price class. You'l
find that Twin-Trax gives you more fea-
tures, better all-around performance and
more value for your money.
Complete specifications, performance rat-
ings and direct factory prices in our
catalog 5109. Send for it today.
“Trademark Reg.

AMPLIFIER CORP. of AMERICA

398 Broodway, New York 13, M. Y.

TELEVISION RECEIVER—$1.00

Complete Instructions for bullding your own television
receiver. 16 pages—117x17" of pictures. pictortal dia.
grams, clarified sch les. 1772227 schenatic
diagram & chassis layout. Alss booklet of alignment
instructions. voltage & resistance tables and trouble-
shooting hints.—AH for $1.00. Write for free catalogue.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y.

OCTOBER, 1951

ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
or periodicals are uvailable to you on re-
quest direct to the manufacturers, whose
addresses are listed o the end of each
item. Use ycor letterhead—do not use
postcards. To facilitote identification,
mention the issuc and page of Raoio-
ELectronics on which the item appears. All
literature offers void after six months.

SCLEERING GUIDE
A 16-page booklet, National Bureau
of Standards Circular 492, discusses
compositions used and procedures fol- |
lowed in soldering. Available from U. S. |
Government Printing Office, Washing-
ton 25, D. C. Fifteen cents.

TRANSFORMER CATALOG

Stendard Transformer Corp.’s mid-
vear catalog lists the complete Stancor
line. Iliustrations show each mounting
type in detail.

Available from the Standard Trans-
former Corp., 3580 Elston Ave,
Chicago, Ill. Gratis.

MAGNETIC TAPE BOOKLET

An illustrated booklet, Form 2J8024,
deseribing new magnetic tape record-
ing equipment for professional broad-
cast use, is being releasec by RCA.

Available to broadecast engineers re-
questing it on letterhead from Engi-
neering Products Dept.,
N. J. Gratis.

SOLDER CATALOG

A 36-page booklet being distributed
|b\ Federated Metals lists types, appli-
| cations, and distribution of solders.
| Available from Federated Metals
Division, American Smelting and Re-
fining Co., 120 Broadway, New York 5,
N. Y. Gratis.

PARABOLIC ANTENNAS

The parabolic antennas of The Work-
shop Associates are listed in their new
catalog. Photos and specifications are
included.
| Available from The Workshop Asso-
ciates, Division of the Gabriel Co., 135
|C1e5cem Road, Needham Heights 94,
\Id\\ Gratis.

VIBRATOR REPLACEMENT GUIDE
This guide has just been published
and covers the complete line of vibra-

tors plus other cross-reference infor-
mation.
Available from distributors or by

writing the James Vibrapowr Co., 4036

N. Rockwell Ave.,, Chicago 18, Il
Gratis.
I
ASTATIC CATALOG
General catalog No. 51 has been re-

leased by the Astatic Corporation. An
| up-to-date price list is inecluded.

Available from the Astatic Corp.,
[Conneaut Ohio. Gratis.

MANUALS ANL TEXTS
The spring, 1951, catalog of John F.
Rider includes a complete listing of the
company’s texts and manuals. Avail-
able from John F. Rider Publisher,
Inc., 480 Canal St., New York 15, N. Y.
Gratis.
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RCA, Camden, |

—|

‘TRAIN FOR
'I'EI.EVISION

é’- in 3 easy steps!

=

5 Months to Pay!

| ...pay while you learn

These three really great books
make it easy for you to train
for television—af absolute mini-
mum cost. No lessons to wait
for! No wasted time!

Read singly, each book is an
avthentic, easy-to-understand
guide to an essential phase of
modern TV. Add all three to-
gether and youv have a spe-
cialized training that can help
you win better pay, a bigger
job or even o business of your
own in the fastest-growing in-
dustry of all!

~ghe famous

“ﬁm TV LIBRARY

—
—FREQUENCY MODBULATION

This great, 448-page book with over 300 itlustrations
provides vp-to-the-minute franmng in the circuit sys-
tem by which TV sound is transmitted. You learn
all about FM theory, circuits, transmitters, receivers,
mobile units, tuning indicators, antennas, test equip-
ment, alignment, service, etc. Price $5.00 separately.

2—TELEVISION SERVICING

After studying this great book, you'll find even the
most puzzling TV service problems greatly simplified.
Yeu'll work better, faster—more profitably! Actual
service case histories make things amazingly clear.
Illustrations explain details step by step. Subjects
range from testing, repair and component reploce-
ments, antennas, testing, improving picture linearity
to fringe area reception, vital service data, and
many others. Price $4.00 when purchased separately.

J—TELEVISICN ENGINEERING

Thls 700-page book can help guide you to good pay
in manufacturing, lab or broadcast studio work and
other advanced phases of TV. Includes transmission
fundamentals, a full explanation of the cathode ray
tube, TV camera chains, telecasting techniques, lenses,
osmlloscopes synchronmng generators, video omplh
fiers, power supplies and many more. Contains 385
helpful illustrations. Price $7.50 separately.

YOU CAN’T LOSE on this offer!

Read this famous RINEHART TV L{BRARY for 10 full
days before you decide! Bought singly, these 3 fact-
packed books cost $16.50. Under this offer you save
31 and have ihe privilege of paying in easy monthly
instaliments while you use fthe books. Use coupon!

10-DAY FREE EXAMINATION

Dept. RE-101, RINEHART BOOKS; INC,,
Technicul Division,
| 232 Madison Ave., New York 16, N. Y.

ART TV LIBRARY (‘}I

o me the famous RINEH

hnnk&v lm 10-DAY EXAMINATION. Tf the books
are not what I T will return th[‘ln postpaid in
;nml condition at the end of 10 vs without any
further obligation on my part. If I decide to keep
them, 1 will then enclose $3.50 as my frst pavment
and will send vou $3 a month for 4 months until the
total special price of $15.50 is paid.
NOTE: Any of these books may be bought separately

at prices indicated for each.

FREE
want,

I Name .. ...ttt iteetiititennntnnnnnanan I
I I ADAresS . . . i i i i I
l Icny, Zone, State..........eieiiiiiiiianin... I

Your employer .. ... .. ...t '
D DT T ST S Sy Y W S S
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TUBE SHORT TESTER

"i}’v A new dodge in circuit checking for
& | the layman appears in this little short
"*L\/f and open tester for tubes, which is

advertised for sale to television set
owners.

Circuitwise the device is an ordinary
continuity tester to be plugged into the
| 117-volt circuit. A T-watt lamp is in-

serted in one side of the circuit and a

pair of partly insulated test prods close

the circuit when brought together, thus
lighting the lanip.

The ingenious part of the system is
the 38 cards supplied with it. These
are partly perforated for the pins of
the tube to be tested.
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e
AL INSTALL PENN TV
ANTENNA MOUNTS ...

UNIVERSAL BASE
MOUNT BMA-138

Built for heavy duty
flat roof installations,
mount secures masts
from 1” to 2” with ex-
clusive locking bear-
ing. Special tongue
supports base for mast.
Complete with cad-
mium plated nuts and
bolts.

&V o

Write today for full information on the Penn TV Products line.

4(‘?’ TELEVISION
PRODUCTS CO.
3336-38-40 Frankford Ave, Philz. 34, Pa.

Every RADIOMAN &7, noos tar: BATTERY RECORDER

"How to Sim-

can use these  Plifv Radio Re- WALKIE-RECORDALL  ° Liegnbdiiiiarandc™ | v :
pairs" is pock- Continuot pe accueat desed o <
s E R Vl c E H l N Ts ! ed with on-the- h:wk): lP]i(‘kS 9 ne i ‘ “f“_' e e “',‘, s
Vatuable Manual Yours—FREE bench practical While whiking: wline e 0 T tle

Write " today obligation. ideas. hriefeaso  with  <hul o ko e tor'

FEILER ENGINEERING CO. Dept. 10RC11
8026 N. Montlcello Ave.. Skokls, 131 (Suburb of Chicago)

The tester uses 38 punched, coded cards.

= S On the bottom are pin numbers, with a
mm | tabulation of pins which should show

L] . . .
Pr'ce — SIashed ! continuity. If the lamp lights between
E any other pairs of pins, a short is in-
L] L -
dicated.
necg'““g & Transmlll“‘g While the largest source of trouble
in television receivers is tubes, it must
RMA Guaranteed—All Standard Srands G NDEnsERs ELEGERBEITIS be noted that the television set owner
3ep1 $ 5,38 oza 8 58| 7C4/1203a.89 [ Fresh Stk Al Mo eots| AN Guaranteed Fresh Stock will run into certain difficulties in at-
ey 349 |1Rs .. B oary 1,18 Jan. GOl Tests ca tempting to use it. Even the service
. 8 . .o .
sepra 16,99 | 544 N NI R L Can. Per 10 Per 100120 x 20—150V $ . technician has been known to have
i . N
7ep7 . 139 55\;‘; lgg 12817 1.18 | 002 Y ?j s ggg 50 fzaé)—zlaev i trouble getting miniatures out of (and
L bl i o= ) YR N TV
cer 1248 0,0 19| 125A7 T3 iy A Tail  20—2s0v 24 back into!) certain sockets in some TV
803 2.49 | yacs  1.29 | 125K7 J9 | -2 o £ =t receivers. And every service technician
o5 . 2.99 | sacs 9 |is@7 B8] 175 1054 16—450V knows that a large portion of the trou-
885 1.29 | saus .79 | 3545 A8 CREE. sri|SVecial Sate! 630 SUPER CHASSIS ble-causing tubes are neither shorted
905 2,29 | 68C5 B8 | 3506 B9 T CAtaE 30-Tubes—Licensed by RC nor open.
954 . .29 [sHG6.. 189 | 35w4 B9 [ tuties, perts ana ; YT
1624 . 1,49 |#ENs :gg 35Y4 A9 | accessories for @ SPAGHETT
LB " radio and TV S—_———) _______
1629 J5 i 58 3515 -39 Also  special
7193, 28 5SAT N1 50A5 Bl electronie In (LA
8020... 1.25 | 45Ny lml BOBS, 33 e ALLIGATOR CLIP WITH RUBBER SHIELD
2,15 | evs S0L6 . 8 . . .
SLomA Simple schematic of the test device.

There is also the ever-present danger
of electrocution from the 117-volt line.

TV PICTURE TUBES g,

All Black Face s Hign eMiciency nigh veitsge cicut This last is very real, though guarded
ture tub t - . .
Brand New, Standard Brands, Sealed Cartons | & keved Aoc" e "Altonans origntness control against to some extent by insulating the
B $22.95 B e S Il oo stagandl gt une probe tips as far as practical, and
10BPA) o it $22.95F 19APAA. S aitasin g 24.95 | & Compicte. ready to y o -
1204 ,.........., 22.95|20cP4 .. _.... ... 33,95 | eaima il naraare £hneos - §13385 | advising caution.
14BP4 22.95|24AP4 .. .......... 69.95| FREE! Sct of brackets for tube with any TV HO\_\'ever .us?ful the device may l?e
16GP4 ., . 29.95 | SR Crae S iz e e T oAl reception— technically, it is a safe bet that it will
el Y 0 o = csstly  for (|)r . Needs . . " -1 r <
16HP4 cov 31951l Vouthel i Tl | SmEERE T O antenr 5?49 % be a breeder of good-will between set
17BP4 . 24.95] "0 B, New york., N (less CRT) owner and television service technician.

After trying to check the 20 or so tubes
of a television receiver and replace
T H E o se c 0 M P n N Y them, the average set owner will realize
that there is more to this business of
television servicing than he had ever
| 98 Park Place Dept. E10 Naw York 7, N. Y. COrtland 7-56195 | realized.
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THE FUND TOPS $8,500.

HELP -

FREDDIE-WALK
FUND

It is with pleasure that we report the
following collections made during the
past month.

We trust now, with the advent of
cooler weather, our readers will get
behind the Help-Freddie-Walk Fund in
earnest once more.

As most of our readers know by this
time, little three-vear-oll Freddie is
the son of the Arkansas radio tech-
nician, Herschel Thomason. Little Fred-
die was born completely without legs
and arms and will be dependent all his
life on mechanical appliances by which
it is hoped that in time he will be able
to become a useful citizen. This, of
course, will run into a terrifically large
amount of money, as you must realize.
For this reason, please do not let up
on your contributions. They are needed
desperately. The fund has been doing
well, but there is still a long way to go
before Freddie’s future is assured.

Please send vour contributions from
time to time—even the smallest donation
will be greatly welcome.

Make «ll checks, money orders, ete.,
payable to Herschel Thonason. Please
address all letters to:

Help-Freddie-Walk Fund
¢/0 RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.

FAMILY CIRCLE CONTRIBUTIONS
Balance as of July 19, 1951.......... $420.45

Juanita Addison—Washington, D. C. 3.25
G. G. Halley, Mgr. of the Dixie Home

Store—Batesburg, S. C.. 1.00
Mr. & Mrs. W. Wallace Cashwell and

Wolly Jr.—Tampa, Fla. ....... 2.00
Mrs. H. Losky—Brooklyn, N. Y. ..... 2.00
Jackie Martin—Glendole, Ohio. .. .. 1.00
Jill Smalling—Philadelphia, Pa....... 5.00
FAMILY CIRCLE contributions re-

ceived up to August 20, 1951 ... ... $434.70

i

Trains are fun to watch. but more fun to
handle. Freddie needs arms. P’lease help.

OCTOBER, 1951

_]u::

#630 TV PARTS...TOP QUALITY...LOW PRICES

FOR KIT BUILDERS. REPLACEMENTS AND EXPERIMENTERS
The following television parts list comiprises all the components needed to
build the famous %630 television chassis plus added features. PRICES UN-
LESS MARKED PER SET ARE PER ITEM. Parenthesis indicate amounts of
parts needed in lots of twoorover. THE PRICES SPEAK FOR THEMSELVES.

RCA FRONT END TUNER, compl. w/tubss $22.49

STANDARD TURRET TUNER, cor. w/fubes  22.49
ESCUTCHEON PLATE, {or either tur .69
DUMONT INPUTUNER, compl 22.49
COMPLETE SET OF KNOBS, - ecals. 1.34
COMPLETE SET OF KNOBS, G .decals  2.49
POWER TRANSFORMER, 205, 20(T6 . 9.97
VERTICAL OUTPUT TRANS. 20472, . 2.69
VERTICAL BLOCKING TRANS. 20872. ... 1.32
HORIZONTAL OUTPUT TRANS. 21171 .  2.47
HORIZONTAL QUTPUT TRANS. 21173, 2.98
HORIZONTAL OUTPUT TRANS. 21/T5....  3.98
FOCUS COIL, 247 ohm 20201 . 2.29
FOCUS COIL, 470 ohms, 202D2. . 3.42
DEFLECTION YOKE, 40° 201D1.. 2.97
DEFLECTION YOKE, 70° 206D1. . .. 3.98
SOUND DISCRIMINATOR TRANS. 203K|. . 1.12
I1st PIX I.F. TRANSFORMER, 202K2. . 1.08
2nd PIX I.F. TRANSFORMER, 202K3. . . 1.08
1st & 2nd SOUND I.F. TRANS, (2) 201Kl ea.  1.02
HORIZONTAL DISCRIM. TRANS. 20878.. | 1.49
FILTER CHOKE, 62 ohms ... ... ... .. 1.47
CATHODE TRAP ColL, 202K4 1.08
WIDTH CONTROL COIL, 201R) .44
WIDTH CONTROL COIL, 20(R4. . .48
WIDTH CONTROL COIL, keved AGC. . .79
HORIZONTAL LINEARITY COIL, 20/R3. .39
HORIZONTAL LINEARITY COIL, 20IR5. . .49
3rd & 4th PIX COILS, (2) 20211 ea. .39
FILAMENT CHOKES, (5) 204L1 eo. .09
VIDEO PEAKING COIL, 203L1.. .18
VIDEO PEAKING COIL, 0312 .18
VIDEO PEAKING COILS, (2) 203L3 ea. .18
VIDEO PEAKING COILS, (2) 203L4 ea. 18

ION TRAP BEAM BENDER, (single) 203D .. .79
IONTRAPBEAM BENDER, (double)203D3
AUDIO OUTPUT TRANSFORMER (6Ké6)
HV RECTIFIER, SOCKET ASSEMBLY, single .79
HY RECTIFIER, SOCKET ASSEMBLY double
TV &’ LINE CORD with both plug E
INTERLOCK SAFETY CONNECTOR (' pxt . 17

VARIABLE CONTROLS
PICTURE & SOUND. I0K ofims | mea. & switch 1.14

VERTICAL & HORIZ, 50K ohms | meg. 4
BRIGHTNESS CONTROL, 50K ohms.. ... .44
HORIZ. CENTERING, wirewound, 20 ohr .57

HEIGHT CONTROL, 2.5 megohm....... .. .48
VERTICAL LINEARITY 5000 ohms...... .44
VERTICAL CENTERING wirewound. 20 ohms .96
FOCUS CONTROL, W|rewound 1500 ohms .98

HORIZONTAL DRIVE, 20K ohrrs.
MICA CONDENSERS—85°C Operation

270 MMFD — 500 W.V. (7) ea. .12
390 MMFD — 500 W.V. .12
470 MMFD — 500 W.V. .12
680 MMFD — 500 W.V. 16
4700 MMFD — 500 wW.V. .. . .29

ELECTROLYTIC CONDENSERS—85°C

40/10/80MFD — 450/450/150 VOLTS. - 1.37
40/40/10MFD — 450/450/450 VOLTS 1 49
80/50MFD — 450/50 VOLTS. ....... .. 1.49
40/10/10MFD — 450/450/350 VOLTS. 1.37

20/80MFD — 450,350 YOLTS.
250/1000MFD — 10/6 VOLTS.

TUBULAR CONDENSERS—85°C

1.49
.98

.002 - 600V .09 .005- 400V (3) . .07
.0025 - 600V (2) c. .09 .01 - 400V (5) co. .
.004 -s00V ... 1 .015-400V (2) co. .
.005 - 800V . . .11 .05 - 400V (5) co. .
.01~ 600V (2) co. .12 .1 -400V (2) co. .
.05 - 600V (&) co. .15 |.001 ~1000V . .. .
B =600V .17 .004 = 1000V (2) cc. .14
.25 -400V (2) ec. .2] 1,035~ 1000V 18
.0 OOOV 18
CERAMIC CONDENSERS

10 MMFD, 10% Tolerance R L .12
51 MMFD, 109 Toleronce . A 12
56 MMFD, 10% Toleronce . a2
82 MMFD, 109 Tolerance (2) ... .. .. ea. .12
1200 MMFD, not fess than roted capacity . 14
1500 MMFD, not [ess than rated copacity {21) eo. .14
6800 MMFD, not less then rated coobacity .19
H.V.FILTERCONDENSERS-(Cartwheels)
10KV 500 MMED ................ .48
15KV ———— 500 MMFD ................ .67
20KV 500 MMFD ................

PUNCHED CHASSIS PAN, cadmi

1 plated 54 87
630-KIT, screws, nuts, rivets, voshers 69

HI VOLTAGE CAGE ASSEMBLY, complete 3 73
VOLTAGE DIVIDER SHIELD & COVER, 1.79
ELECTROLYTIC COND. SUB-CHASSIS 94
SOUND DISCRIMINATOR SHIELD . .19
TUBE CRADLE BRACKET. ... . .57
DEFLECTION YOKE BRACKET . .29
DEFLECTION YOKE MOUNTING HOOD .59
FOCUS COIL BRACKETS. ....per set .49
CATHODE TRAP COIL SHIELD..... . .39
CHASSIS MOUNTING BRACKETS. .sct of 4 .44
BRIGHTNESS & HOLD CONTROL 8RACKET .59

WIDTH CONTROL BRACKET. .16

TUNER SHAFT BRACKET . 17
TERMINAL STRIP KIT, . set of 18 .59
CORONA TERMINALS & RING . scf of 3 7
TUBE SHIELD & CLIP. ... ... ... .. .. 2 sets .22
MINIATURE WAFER SOCKET (|0)< ea. .07
MINIATURE MOLDED SOCKETS (2) ea. .12
OCTAL WAFER SOCKETS ((3).... ... .. ea. .07
CATHODE RAY TUBE SOCKET, (8" lcads. . .39
HY KINESCOPE LEAD, with clip........ .39
AMPHENOL CONNECTOR PLUGS. set of 2 .48
OVAL PM SPEAKER, 5”x7" ... .. ... 2.49
8” PM SPEAKER, hecvy alnico #5 mognet. 3.97
12” PM SPEAKER, heovy alnico #5 magnet 6.94

SPEAKER CONNECTOR PLUGS..... set of 2 .18

122" CRT MOUNTING BRACKET SET.. 1.96
16” CRT MOUNTING BRACKET SET ... .98
UNIVERSAL MTG. BRACKET SET, 12//," to 20" 6.97
24” CRT MOUNTING BRACKET SET 6.97
PLASTIC RING, for insuloting rim 16" CRT 1.97
PLASTIC SLEEVE, for insulating 16AP4 .. . .. 1.88
PLASTIC SLEEVE, for insuloting 16GP4 .. 1.88
PLASTIC RING, for insulating rim 17" CRT 2.04
PLASTIC SLEEVE, for insulating I7CP4 .. ... 1.92
PLASTIC RING, for insuloting rim 197 CRT 2.08
PLASTIC SLEEVE for msu‘ohng 19AP4 . 1.96
PLASTIC RING, for insulating rim 24” CRT .. 3.89
PLASTIC SLEEVE, for insulating 24AP4 | 2.94

WIREWOUND RESISTORS

5000 ohms, 5 watts . .22
VOLTAGE DIVIDER, 1360/250 ohms ——
VOLTAGE DIVIDER, 5300/2-500 ohms . .89
VOLTAGE DIVIDER. 6750/12/93 ohms 72
CARBON RESISTORS

V2 WATT, 5% TOLERANCE, [0, 150(5),

3900, 4700 5600, 10K(2), 18K, 680K (2}

820K OHMS, 12 & 1.5 MEG..... ea. .09
V2 WATT, 10% TOL., 3.3 39(3), 330,

560(3), 680, 1800, 2700{2), 3300, 4700,

6800(4), 8200(4), I10K(3), 22K, 27K(2),

47K, 56K, 100K({3), 50K, 270K, 470K(3)

OHMS,  1(2), 2.2(2), 4.7, 6.8 MEG... .. eo. .07
V2 WATT, 20% TOL., 100(2}, 1000(9),

3300, 22K(3), 100K, 150K, 220K{2), 330K,

470K(3) OHMS, (3}, 10 MEG ... .. .ea. .05

1 WATT, 5% TOL., 2.2, 39K, 47K OHMS eo. .14

1 WATT, 10% TOL., 1800, 3300, 4700(2)

10K(2), 18K, 22K, 27K, 39K OHMS, | MEG co. .12
1 WATT, 20% TOL., 10K OHMS ... .. ea. .10
2 WATT, 10% TOL., 100, 270 OHMS . ea. .18
2 WATT, 20% TOL., 2200(2) OHMS. .. . .ca. .14

#630 TV TUBES—STANDARD MAKES

.. R.F. Amplifier .. .. 1.39

.R.F. Oscillator .o 1.39

..Converter ..... ... ... - 1.39

Ist and 2nd Sound I.F. (2) ea. .84

sAUb6 3rd Sound | .84
bALS ...Sound Dlscr|mmafor .. .94
6ATS LIst ALF. Amplifier ... 49
8K6GT ... Audio Output ... ... ... ... .. ... .77
AGS ..... Ist, 2nd, 3rd 4th Pix I.F. (4) ..eo. 1.27
6ALS ...Pix. Det. & DC restorer .. .... .94
8AVSs . ... . Ist Video Amplifier . .84
6X6GT ... .. 2nd Video Amplifier 77
6SK7 _...Ist Sync. Amplifier ... .84
6SH? .......Svync. Seporotor ... . 1.04
6SN7 ... 2nd Sync. Amp & Hor. Dis ...... 1.04
8J5 ... Vert. sweep osc. dis. . P 2 4
6K6GT Vertical sweep output ... ... ... .. .77
6ALS ..Hor. Sync. Discriminator ... ... .94
6K6GT Hor. Sweep Oscillator .. .. .77
6AC7 .Hor. Sweep Osc. Control . 1.39
6BG6G .. .. Horizontal Sween Output 2.32
5¥4G6 ... ... Reaction scanning .. . 1.14
1B3/8016 ..High Voltoge Rectifier 1.27
504G ...... Power Supply Rectifier ( .69

BROOKS RADIO & TELEVISION OORP

84 VESEY ST., Dept. A, NEW YORK 7, N.Y.
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e ! _ Miscellany _ _ ) )

| RADIO-ELECTRONICS CONTRIBUTIONS

‘Bo 1951, ... ... $8,060.18 IMMEDIATE DELIVERY
Amateur Radio Station VEOWX—

Consort, Alta., Canada......... 3.00
Anonymous—Lake Odessa, Mich.. .. 1.00
Anonymous—Philadelphia, Pa....... 11.00 ‘
W. J. Bluhm—Jamaica Plain, Mass. 5.00
L H. Christensen—Chicago, lll... 1.00 I
VE M/Sgt. Thomas R. Dcvenporf—Forf
PRO Bragg, N. C.................... 10.00 | .
Mrs. Thelma Gunn—Germiston, Union f;;:"‘ 'b"'"b.:m'_ ‘(’:IL "°"|‘";"" F":":,?SO °";‘d
t South Africa 1.00 automobiles: Chevrolet, Ford, Plymouth,
R OJ VD ’rf. . U .S. \‘ . N . -f- I.k. - Dodge, Studebaker, Henry J, and Hudson.
. J. McDermott, U.S.N.—Norfolk,
VO, o 5.00 ‘ e L il RSy e
eterodyne wi stage and 3 gang condense
JGehorq/: '\gl-?céfey—TAhe DO”ﬁs POregon 2(7)(5) J for sensitive, long distance reception. Lafes;
ohn affer—Aspinwa Q..... B miniature tubes used, with beam-power output
SUPERIOR'TY! John G. Trainor—West Hempstead l and oversize Alnico Y loudspeaker, giving plenty
Ll N Y ! 5.00 3! lvolumce: wi'fh Iext:edllinf frne.blr\:'luae;Aqfomaﬁc
e NCYL i olume Control @ as low battery drain.
Jomes K. Wilson Wilson Radio Serv- ’ ! " ,". " . r..
e Rivarviaw, Mich. oo 5.0 | [ gt oot sodin i Cmtom- i, dusignst i
Model 104 | RADIO-ELECTRONICS contributions 8,118.93 | | within 4 minutes with no cables, no brackets, no
{20,000 ohms FAMILY CIRCLE contributions.. ... 434.70 l holes to drill.

When ordering, indicate type automobile:

Total received to August 20, 1951 ..$8,553.63

Per volt meter)

+ 415" SQUARE METER (50 | . . .
ey wmpengs-Alnico CORRECTION Write for big discount
= Includes carrying strap -
5 DC Voltage Ranges at 20,- A feedback network for providing prices
E:'gc°"‘,':|‘ta‘ég"n§gxzs°‘{2‘5. additional picture width is mentioned
5'0?‘ - t 2 in the article “Profitable Ccnversions YOUR MONEY
es! n a 0 . .
megs. nges with Rectangular Tubes” in the Au-
Also 3 AC & DC Current ust 1951 issue. The text describes two LAGILLU LTS
Ranges at $ gus - . N o N it 1he New Regency Television Booster fails to
5 DB Ranges 26.95 10-uuf, 1,500-volt capacitors in series improve your television enjayment! Bring your
o S . picture out of the snow and reduce interferencel
Model 102 between pin 4 of the horizontal output * Push-Pull Neutralized triods design assures
{1000 ohms | transformer and the grid of the hori- high gain without adding snow.
Per volt meter) zontal output tube | * No external impedance matching devices
e N . required.
. gA%Q(L:IG’;ERyI‘lE:I!E:ANGES l Both of these 10-uuf capacitors should ‘ * Inductive tuning assures same high-gain wide-
(0-30/150,/600 ma.) have 2,600-volt ratings instead. Since band operation on all channels.
* Same zero adjustment for hes ial P ) R ¢ Single knob tuning control.
F()ot;\oorgssztance() ranges t]llebe specla Capa(‘ltOIS are not gener- * Underwriters approved with 90 doy RMA
ohms, 0-1 meg- ; ils v o 1 antee.
i) g ally available, try the low-capacitance, guar eLOWEST briceONLY 519 11

high-voltage capacitors used in some
keyed a.g.c. circuits or approximately

5 DC & 5 AC Voltage Ranges
to 3,000 volts

MODEL NFRD—RADIO NOISE FILTER

Wireless Association of Amer
Electrieal Experimenter . .

é“?)% Ranges sl|8.75
Radio News .. ........

Model 103-S with plastic | Science & Invention .

carryipg strap Television ...
s19025 g;di{:-\s?ﬂ e

ort-wave Cr

I Television News

Also 4 DC . B
E:r?em 514.90 10 inches of 300-ohm transmitting-type 1f it doesn't work, send it bock!
nges . i .
Model 103 transmission line. We absolutely guarantee that our Model NFRD
R ill eliminate all line noises when properly con-
{1000 ohms :elcted to rodios, television sets, short wave sets
5 , , ios, , ,
per volt meter} Bablﬂ mb[rt?=:’f|he ;Bears ggﬂ | motors, eleciric shavers, refrigerators, vibrators,
* 41" SQUARE METER ,"' A oil burners, transmitters, and oll other sovrces of
« 3 AC CURRENT RANGES | In Gernsback Publications | | interference. This unit will carry up ta 12 amperes
(0-30/150/600 ma.) | or 1Y KW of power and may be used right at the
d ggtr;r‘e zrzrstzsatgt‘ucse!mfg;gfgsr | source of interference or at the radio.
(0-1000 ohms, 0-1 meg . HUGOI' GEZNSBACK | Small size only 3"x1%;"7'2". Very low price only
ohms) ‘ounder
Sames Ranges as Model 102 | Eoch s l '95

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated ot approximately 4500 cycles effectively
‘ reducing objectianable needle scratch without alter-

Modern Electries .............. § (

ing the brilliancy of reproduction.
Contains o HI-Q SERIES resanated circuit. Tested
\ by meons aof an audio oscillator and an oscilloscope

All of the above have molded bakelite cases.

Wirite Dupt, RE-10for Free Complete Catalag 8ome of the larger libraries stili have copies of ELLC.
of these and other Instruments. TRICAL EXPERIMENTER on file for interested readers.

— 52 them ot your Jobbers —

to give 22 db attenuation with very low signal loss.
EASY TO ATTACH

Plectronic OCTOBER, 1917 |t e e e e e Sereect §1,98
ELECTRICAL EXPERIMENTER
THREE TUBE PHONO AMPLIFIER
Meuuiemenu E | Radio-ControIled Torpedo l An assembled unit ready for installation using tone
| Brown University Trains Radio Experts and volume control and six fest of rubber $2.95
| The Amateur’s Opportunity, by Hugo l cord sicieiienianen 28a0000aa6a00a0000
| - {Not including Tubes)
| Gernsback With Comptete Set of Tubes .............. $3.95
- A Radio Controlled Model Boat, by

| H. C. Van Benthuysen and Max I ‘ PHONO OSCILLATOR

Black Wireless phono oscillator tronsmits recording for

oy . . crystal pick-ups or vaice fram carbon mike through
Measurements of Radio Anienna on radio without wires. Can also be used as an inter-
Shi})bO‘al'd, by F. A. Hart | comm by using P.M. speaker as mike. $2 95

3 H et N . Price {excluding tubes) ..............
NEED BC-611 or BC-721 Handie-Talkie & RSH[]}])I(I:f;Z(Ill\ \:gal.ldlable Condenser, by | | With Complete Set of Tubes .............. $3.95

(or any part): ART-13; ARC-I; ARC-3; A Key That Will Handle 1 K.W. for | | AUTOMATIC RECORD CHANGERS $11.95
DY-17; TS-12; TS-13; MN-26 J or K; | $1.00 Standard well-known brands. Single speed 78-RPM
BC-342; BC-312; 1-100; BC-348; BC-788 [ | Porcelain Knobs as Antenna Insulators, | | !gees guaronteed to be in good working condition.
A, AM, B or C; I-152A, AM, B or C; by Benjamin L. Team
TS-67; Teletype, test or any other | An Arcless Magnetic Radio-Relay, by | Satisfaction guaranteed on all merchandise
. - - All prices subject to change without notice.
equipment. Cash or trade. What have L0¥en Anslow .
F e A Simple Potentiometer Control, by WRITE FOR FREE CATALOGUE Clo

you?

Write: BOB SANETT (W6REX)

4668 Dockweiler, Los Angetes, California

Thos. W. Benson 154 Greenwich St. New York 6, N. Y.
—end—

Adjustable Toud Talking Receiver, by | RADIO DEALERS SUPPLY CO.

RADIO-ELECTRONICS for

www americanradiohistorv com
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N With the Technician

DETROIT TSCA MEETS

The Television Service Contractors
Association of Detroit held a dinner
meeting August 15, at which a number
of speakers, including Hytron distribu-
tor Fistner and Philadelphia TCA rep-
resentative, Paul V. Forte, were heard.
Mr. Fistner discussed Hytron’s new
sales plan, and Mr. Forte spoke on the
problems of associations and their
value to their membership and the
public.

The Detroit association has been
offered the cooperation of TV and radio
stations and the newspapers in a pro-
gram ‘of TV shorts, radio spots and
newspaper items of an educational na-
ture on the subject of television. These
will be directed at the television and
radio set owner and the general public.
During his visit, Forte met with the

Association’s committee handling the |

program to answer questions and offer
suggestions based on experience with
similar programs in Philadelphia.

PROPOSED L. A. LEGISLATION

Legislation to safeguard the tele-

vision and radio set owner was pro- |

posed for Los Angeles County by its
sheriff, Eugene Biscailuz, as an after-
math of the recent arrest and imprison-
ment of dishonest repairmen.

The law requested by Sheriff Bis-
cailuz would follow an existing ordi-

nance which controls auto mechanies, |

It would call for an investigation of the
applicant’s character and record before
granting the license. About 107% of all
applicants for auto mechanic licenses
are turned down, the sheriff stated.
The licensed repairman would: be
required to keep a record of all repairs
for which a charge of $5 or more was
made; keep records of the names and
addresses of all persons from whom he
obtained second-hand parts; furnish on
demand an itemized statement of parts
and labor used in any repair job and
inform the customer whenever any

second-hand parts were used in the |

repair of his receiver.

The county Board of Supervisors
could revoke the license of any repair-
man who made false statements, charged
for parts not installed, charged for

new parts when installing old, or con- |
spired with any person to defraud the |

owner or other person or persons finan-
cially interested in the cost of the
repairs. A dishonest technician would
not be able to stay in business long.

NETSDA APPOINTS

The National Electronie Technicians |

& Service Dealers Assnciations
(NETSDA) have appointed Paul H.
Wendel, managing director of the Tele-
vision Technicians Lecture Bureau
(TTLB), as chairman of its Education
and Program Committee. Clarifying the
functions of the Bureau under this ar-
rangement, Max Leibowitz, president
of NETSDA, stated that all material
designed for the education of service
technicians and dealers would be cleared
and disseminated by TTLB in accord-
ance with the requirements of
NETSDA.

OCTOBERY 1951
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STAVY TUNED In!

Theres . NEWS Program
yrom the TELETOWER!

Teletower always has .. . does...and
= %always will . . . place "high priority” upon
4 development engineering. It was constant

/ design study that pushed Teletower to top
position in sales. Continuing design study
will keep it *‘the toxrer in your future”.

Penn’s newest development is a *‘revolu-
tion”—a new self-supporting tower that
carries two hundred and fifty pounds of
head-load without using a single strand of
guy wire! You’ll be hearing plenty more
about this one soon . . . from Penn . .. from
dealers . . . from set owners.

Watch this publication for our advertising
... and watch your mail for timely messages
from Teletower.

STAY TUNED IN...
WITH TELETOWERS!

-
]
A FEW DEVELOPMENT ENGINEERING R I o
ACHIEVEMENTS OF JU5T ONE YEAR'! - ‘1
Pole Base Mount.
% (9 Durable aluminum
N : base with adjust- |
ﬁ" able socket to
p 3 | ‘ <, ACCOMmodate 1” |
W 0.D. tubing to 2"
p pipe. Competi- h
A tively priced. =1
Universal
Motor
Mount.
Easy to
adapt to all
antenna
rotors.
Built-In
Base per-
mits raising
tower on
slope after
base is fas-
tened toroof.

é[el‘o;;m
Qi cwe’d

PN

Jenna- Mail
I Hardur -

I

"¢ PENN BOILER & BURNER MFG. CORP., L = - R, PA.
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BE SURE

REPLACE WITH

116

' SPEAKERS

&

Also makers of Quam Focaliter Unit and lon Traps

QUAM-NICHOLS COMPANY

621 E. 33rd PLACE, CHICAGO 16, ILLINOIS

MAKERS OF QUALITY SPEAKERS FOR

37 YEARS, UMDER THE SAME MAMAGEMENT

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 under
personal, expert supervision. ¥ you need @
trained 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. P108-10

COMMERCIAL TRADES INSTITUTE
1400 Greenleaf Chicago 26

|

With the Technician

ARSD NEWS |

Associated Radio Service Dealers of
Columbus, Ohio, hald their July meet-
ing with John Graham presiding in the
absence of Charles Dykes, president,
and Fred Colton, v.p., who were away.
The meeting turned into a Round Table
discussion with kick-backs, service prie-
ing and collection; some subjects
covered.

A family pienic was held for members
of the ARSD and 138 attended and
enjoyed the full program of events,
contests and entertainment provided.

FRSAP ELECTS SECRETARY

The Federation of Radio Service-
men’s Associations of Pennsylvania
named William J. Lansberry, of Holli-
daysburg, recording secretary, to suc-
ceed John Grimme, of Altoona, accord-
ing to an announcement by Dave
Krantz, FRSAP chairman.

At a Wilkes-Barre outing of state
associations, 100 representatives went
on record as protesting credit controls
on appliance purchases, favoring re-
laxing the controls, since many of the
members sell TV and radio receivers as
well as service them.

CODE OF ETHICS

A Code of Ethies prepared by the
National Appliance and Radio Dealers
Association (NAARDA) for its mem-
bers who install and maintain tele-
vision receivers resembles in many
points those followed by many elec-
tronic technicians’ associations, Some |
differences will be mnoted in the
approach:

All work shall be done only by
competent qualified technicians. Only
the best materials, which have been
approved by the standards of the
radio and television industry, shall
be used.

All local safety regulations and
building codes shall be strictly ad-
hered to by CTIS (Certified Televi-
sion Installation and Service) mem-
bers of the NAARDA. Ample protec-
tion against lightning damage shall
be provided on all installations.

The television owner’s person and
property shall be fully protected by
liability and property damage insur-
ance while installations are in prog-
ress. Special care shall be taken to ‘

make each installation safe, both

electrically and mechanically. |

The clause on compliance with safety |
regulations is an important one often
overlooked in associations’ Codes of |
Ethies.

FAIR TRADE PROTEST

Protests against “Fair Trade” con-
tracts have been registered by three
New York television dealer associa-
tions, who have jointly resolved that
such agreements are “fair only for the
manufacturer.” The associations were
the New York (City) Television Deal-
ers Association, the Westchester Gas
and Electric Appliance Dealers Asso-
ciation, and the Nassau County
Appliance Dealers Association. |

www.americanradiohistorv.com

ALL IN ONE!

with RCP’s new
MODEL 8773

ERVISHOP
=

s /
EQUIVALENT TO A COMPLETE
SERVICE SHOP!

TUBE TESTER 95

SET TESTER

A.M.GENERATOR

F.M. GENERATOR

A.F. GENERATOR

CONDENSER

TESTER
o FUSE PROTECTED METER
Fvery square inch solid-packed with value!
I,on what you get in this phenomenally low
priced tester: a complete latest model obso
lescent, p_roof tube tester with approximately
1000 listings on improved roll chart together
with an elaborate multitester for measuring all
AC & DC voltage DC currents——resistance in
ohms and megohms —output in decibels—con
denser leakage—signal generators for audio-
radio AM and radio FM signals.
DC Voltmeter: 0-10-50-500-1000-2500
AC Voltmeter: 0-10-50-500-1000-2500
DC Milliammeter: 0-10-100-1000
DC Ammeter: 0-10
Decibel Meter: —8 to 15, 15 to 29, 29 to 49,

32 to 55
Ohmmeter: 0-500-5000 ohms, 0-0.1-1-10 meg-
ohms
Complete with tubes, bhatteries. test leads. oulput
leads. ele., in heautiful natural finish oak case

BUY FROM YOUR JOBBER. INSIST ON RCP
INSTRUMENTS « WRITE FOR CATALOG RE-10

£ RADIO CITY PRODUCTS CO., INC.

sistent extreme fringe area receplion
BUILD YOUR OWN—USE OUR
RHOMBIC TV ANTENNA BOOK
® Complete Simplified Building in-
giructlons and drawings for 24 slzes.
Use and Design of open wire lines.
Information on Stacked Rhombics

Richard J. Buchan
WOTJF Bricelyn, Minn.

HELP THE DEFENSE EFFORT

by turning over old copies of RADIO-
ELECTRONICS and all other waste paper
to paper collecting agencies in your com-
munity.

RADIO-ELECTRONICS far


www.americanradiohistory.com

With the Technician

An Open Letter
TO TELEVISION SET
MANUFACTURERS

From an Independent
Television Service Technician

Mr. Manufacturer:

You no doubt feel that the television
sets that you manufacture can best be
serviced by factory-trained service tech-
nicians, who know all the tricks and
quirks necessary to keep your set in its
best operating condition. And you are
probably right! However, the major
portion of the television servicing in
this country is being capably handled
by independent service organizations,
who work on all makes and types of
sets. Whether they are large organiza-
tions or one-man establishments, it does
not take them long to compare the
various makes of television sets they
service as to design, ease of repair, and
other features.

This letter discusses some of the
author’s “pet peeves,” accumulated over
a period of four and one-half years of
television servicing as an independent
one-man organization. No manufactur-
ers’ names are mentioned—it’s not nec-
essary. Service technicians know the
sets—and you manufacturers know also.
Even consumers are getting “mainte-
nance minded.” Just ask some of the
retail television sales organizations.

The following “pet peeves” are of-
fered to you for what they are worth,
as suggestions for the improvement of
your relations with the television
servicing industry.

1. Tubes are manufactured as “plug-

in” devices because of the frequent

need for replacement. Let’s keep them
on top of the chassis!! When a chas-
sis must be pulled to check or replace

a 1B3GT (or a 6AL5), the customer

is going to be told why the extra two

or three dollars is on his bill. He will
remember why, too. The same applies
to high-voltage cages with side en-
trances only—the chassis must be
pulled to inspect or replace the tubes
therein. And please, Mr. Manufac-
turer, locate the tubes in your set so
they may be reached from the back of
the set. It is 0.K. to hide them behind
other parts—we’ll find them. But if
you must hide a miniature type tube,
use a guide type tube socket so the
tube may be “felt” back into place.

Plain flat miniatire sockets hidden

from wicw are time-wasters and

temper-shorteners.

2. Contrary to the apparent opinion

of some manufacturers, it does not

take a shorted capacitor, or wires
touching, to blow a fuse. Fuses will
open up from fatigue, or will blow if
the set is slightly underfused and is
turned on immediately after being
turned off, or if there is a shorted
tube. In any event, if the cause of the
blown fuse does not require the chas-
sis to be removed from the set to be
repaired, it seems reasonable that the
fuse itself be replaceable without
removing the chassis. So let’s keep
fuses on top of the chassis. Hide
them in the high-voltage cage if you
wish, but not underneath the chassis.

3. Several of you manufacturers

make provision on your sets for re-

moving the safety glass front on the
set to facilitate cleaning of the pic-
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Let MILTON S. KIVER Help You .

Prepare For COLOR TV
And...

Easyto TRAIN ATHOME This Practical Way!

Men with the right training in Television Servicing are
in big demand . . . pull down big pay. T.C.I. TRAINS
YOU RIGHT with easy-to-follow technical training
designed by servicemen, for servicemen! You learn
practical, professional type Television Servicing with-
out leaving your present job. Included are money-
making extras such as set conversion, master antenna
installation, COLOR TV and field servicing short cuts.
You can start earning Television money after the first
few lessons. You learn to test, trouble shoot and repair
all types of TV sets.You learn COLOR CONVERSION too!

HERE'S HOW YOU GET EXPERIENCE!

You train on your own large screen modern television
receiver, furnished as part of your course. This set is
yours to keep! As an optional feature you can get two
weeks of actual field experience out on service jobs and
on the repair bench for Chicago’s largest independent
servicing organization. You learn Television Servicing
by actually doing Television Servicing . . . you get the
practical know-how you need to qualify for BIG MONEY
in_this fast-growing field. Age is no barrier. Many
TCI students are over 40!

ACT NOW! Fill out and mail coupon for FREE Catalog
and SAMPLE LESSON. Write TODAY!

| DMMUN|

ATION

I3 Chicogo ¢

YOU GET dnd keep mod-
ern large screen Television
receiver. :

YOU DO cctual testing,
servicing; frouble shoot-
ing and repairing

o
¥h-_-n'-1-E.
Televisioh 7

MAIL NOW FOR FREE BOONLET

TMILTON S, KIVER, President -
ITELEVISION COMMUNICATIONS INSTITUTE
|205 W. Wacker Dr., Dept. RE*5, Chicago 6, |il,

O K. Mr. Kiver! Rush FREE Catalog_on your
lpractiml home study course in Television Servicing_
lincluding COLOR TV. Include FREE Sample Les-l

son, 1 am not obligated. Salesman will not call.

lCltY ........ Aooaog sersZODE. .. ... State........
( )JBEGINNERS check here for inforination on
L. __Pre-Tel Radio Course.

il —

Finds Intermittent

Condensers Instantly
. - g NET

Pres-probe’s sliding tip
with variable resistance
prevents condenser
healing. Tests with
power on. Requires
no adjustment. Stops
guesswork, Saves

4034 N. Sixth St., Milwaukee 12, Wisc. !

EASY TO LEARN CODE

Tt is easy to learn or increase speed

ginners or advanced students. Avafl-

iner assistance. Thousands of successfui operators
‘*acquired the
Write today fcr conventent rental and purchase plans,

INSTRUCTOGRAPH COMPANY

with an Instructograph Code Teacher. problem and daes it quickly ' Covers
Affords the quickest and most prac- alignment, amplifiers, ant nnas, frequen
tical method yet developed. For he- cies THEF and COLOR TV con -

code’ with the Instructograph Sysiem,

nmoney-making

G ‘ finger tips . 750 fact-packed
time, Convenient pages cover everv phase of
PIO_bE size (74 ” long) . Television! Over 4.0 illustra
Satisfaction guaranteed. tions, charts and diagrams!
n . All complete.  easy-to-under
k | See Your Dist. or Order Direct stand . . all in alphaheticat
=3 order and «ross imloxell  for
P R E S - P R o B E C o * quick reference. Tt's yours for
Javs’ Free Trial!

AHEAD FASTER IN TV
The
SERVICING CYCLOPEDIA tells you why
things happen

verters aml adapters

now !

FREE TRIAL COUPON

TELEVISION SERVICIN

CYCLOPEDIA g

R “MUST" FOR

EVERY RADIO-TV MAN!

time-saving,
facts at your

Hundreds of

HELPS YOU GET

NEW 1031 COYNE TELEVISION

. how to handle any TV

television r-f

able tapes for beginner’s alphabot i-'—- ion traps hundreds of TV facts,
to typical messages on all gubjects. Includes a complete explanation of Test
Speed range 5 to 40 WPM. Always ;™= o Fatterns . . row to use them to adjust
ready—no QRM. [ = | TV g8 with dozens of actual Test
x Patterns Mathematies himited to casy
ENDORSED BY THOUSANDS! |--':—Ci1 grade-school arithmetic. Formulas sim
o T Sy '. rlittell  Eiersthing oapleined in detail
he nstructograp ear er < i 9 i
literallv lakes Lhe place of an oper. .Q ﬁ]EHNI?)O:JO“MADNFEvY‘: A"]UM ;':mlrl ‘().-”w,m, £y B
ator-instructor and enables anyone to 3 LRSS EEAY yelopedia for 7 days. Then gend either
learn and mastel code without fyre e #5.45 plus postage or return book and owe nothing. Act

[] ]
1 Educational Book Publishing Division L
4701 Sheridan Rd.. Dent. RC. Chicago 40. 11l g COYNE ELECTRICAL & TELEVISION.RADIO scHOOL
1 5090 S, Paulina St., Dept. Al-T1, ('hi(‘x'l;zﬂ 12, 11, 0
B 1 .\‘O’IJ!{I r;_](‘ !7h€[‘J 1951 RC[SJP_\‘IIE T?le\‘iﬂion Servicing Cyelo-
pedia for ays’ FREE Trial per yvour offer.

You can’t beat ' :
o o : Name. .. i i e, M
Radio-Electronics B AGResS oo e '
- - 1 1
for complete coverage of B OCHY o Zone. .. .State. .. ... '
1
RADIO. TELEVISION : Where empIoyede s s cvr it inasinrinnne s 1

() Check here if you are enclosing $5.93. We pay
dnd AUDIO ' postage, 7-(!;131 Money-Back Guarantee. '
eccccccccnaneccccccec e e}

wWWwWWw.americanradiohistorv.com
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STANDARD BRAND TUBES

Receivinge Special PurposeeTelevision
ALL GUARANTEED

VR9O .... 1.40 B 9|80§ oo 39‘

21 A .
VR150 ... 1.40 ..18, 81
C6J...... 5.85[231 1. w14
G .84 B B1S
4.50 1
4.69 9.75!
1.63 . B
.43 .11.95
4(304TL 11.95 (838
0 4.85
S .93
9 . 9.50(|849
0 . 9.2 4
.25 4.8
.50 1.
.50 8.
.S0(47 2. 76 .
.50 . 8
9551 19. s . 9
7s5|5 3. 4 . 4
78 |5 . 3. S . 8
96 |6 . 6 . 7
74|7 .2 357 . 9
5417 7. 958 5
2.19 |7 7. 959 .15
0.50|7 1. 99 1
4.75(7 120 CcK1
8.75/7 .24.00(161
5.29,7 . 4.6 161
7.95|7 B 161
4.907 11. 162
4.90(7 8. 162
65|17 . B 162
1.09|7 .19 163
.95 |71BAY 48. 163
4.95|7188Y 48. 163
.25(718CY a8. 164
5.45 |71 .48, 164
.55(719A .28.75|185
.95 |7 15. 209
9 (7. 5. 801
9|7 2. 802
4|7 . 9. 802
.95 |8 . 1 9004
.B9 |8 . B 9008
9518 R B 719

TV TUBES—AII Black

Sheldon, Zetka & other Standards

16” reet. or rd.

147 rect.
197 rd. metal

17" rect.
20" reet.
Factory Guaranteed—Individually Boxed
Extra Discounts—25 or more 5%: 100 or more 0%

ozaa . ..
146 .

..$31.95
51.50

DhODA

AN
SLONNOOOLROOO000LAMRAROMALRNGCD

BNDB OB OB 3

=
N
1
x
3
3
1

N7 /GNT7GT
Q7G ..

..
»
w
0
~
o
=
@

1
1
L6GA ... 1.
L7/86L7GT :. 12SL7GT . :
1
1

~
[

e
- X Nal
~

1.0¢
1.30
1 ¥
1 P ¥
1.27
1 . 3.
9 1 1.34
8 25 1.59
2 2 .89
9 28 1.00
.39 2 .74
.38 2 1.29
2816 3 1.23
.29 3 1.59
.60|ewaaT ., .66|3 1.09
.79 .99{3 .89
.59 |6. b} 82
.19 3 1.01
.82 3 .
417 3
.92 4
.99 4
397 3
2 1
9 S
5
S
5
7
7
7
8
85
1

Battery Operated
‘'SIGNAL TRACER KIT

Complete with steel cablnet, speaker, 3 |_ -
tubes, all other components, and easy- ~
to-follow instructions,

$9.95 (Less Batteries)

We’re Practically Giving the
Stuff Away at These Prices!

For Limited Time Only!!
LATEST 30 TUBE 630 TV
CHASSIS...Ready to Work

Only

3133.50

All molded, high
quality conden-
sers, and mold-
ed sockets. All
standard brand
tubes. Pretested
before shipment.

Complete with hardware.
Finest for fringe area reception. R.C.A. Li-
censed. Takes all picture tubes from 16” to 24”
round or rectangular.
Complete with 12" R.C.A. Speaker & with Hi-
Gain Standard Coil Tuner. ... .$133.50
(Less C.R. Tube).
Available with DuMont Inpuf Tuner FM
Radio ......... ..$138.50
(Less C.R. Tube)
Chassis Mounting Bracket for Picture Tube $4.95
Extra.

PARTS SPECIALS

Contrals Paper Tubular Kits
1 Meg w/sw 27 Shaft.46¢ 10 Assorted ..
500 R w/sw 2+ Shaft. 46¢ 100 ¢
1 Mey w/DP Switch. F P Type Condensers

17 Kourl Snaft. .. .49¢ | Aql Standard Brands.
10K w/sw 3" Snaft.39¢ | 94/20x450V ..... .. st1e
100K w/sw 34” Shaft.39¢
100K Control Tubylar Electrolytics Cond.

A};' smndard nds.

347 Milled Shaft..24¢

ntrol
34~ Milled Shaft..24¢
500K Control 27 Shaft.26¢

25 T
Vibrators 235
Sland 4 pwng Buy 10 Assorted & Save

...... Ea. 1.19 10%.

TLA Type o.l Filled
10KV, . .49¢ Condenser
4 Mfd 600 Ve 1.85

500 Mmmf
500 Mmmf. 20KV...69¢
Famous Make P.M.

10or Buy 20 Assorted & Save
Alnico #5  Each  more
4~ 1.23 118
1.38
1.73
3.08
4.99
6.8 6.17
P. M. Speakers with g oot
'soL6é Output Tx 1000 o 24.98
100r Sockets Ea. 10 for
Eﬂf‘h more Min, 7 Pin
e 1.50 | waffer ...... 08 .45
- 185 1.70 Min. '1 Pin
EXTRA SPECIAL Molded . ..... . 12 1.0S
87 Dynamic Speaker 450 octal Moidea' | (14 1125
ohm field with 50L6 out- Loctal Waffer . .05 .48
put tx. Loctal Low Loss .13 3.1S
Each 10 or more Wire Wound Res:stors
2.69 208 5 watt.......... 17_Ea.
Replacement Output Buy 205 Assorted & Save
Transformers 1007%. Mln 5 or type.
for 5018, 3Q5. 384 ohms Ohm
K8, 6V6, 6F6...42¢ 2}32 50° 300
Push-Putll Output 8
for 301.8. 25L6, 6KS6, 75 300 10K
8V6, 6F8 65¢ 20
Mica Kits 10Watt . ........ 19 Ea.
10 Assorted . Ohms  Ohms Ohms
100 “ 1.5 26.7 300
Ceramic Kits 5.15 50 450
10 Assorted 18.5 86 1750
100 - 250 300t d 3500
Resistor Kit i Do fapped 35
10 Assorted . ook 268 10K
; 20 Watt. ... 5 3 Ea
283433; 120/2()1(50\’ 29¢ q§ o 33 onms
M ohms { ohm:
el SO 124 ohms 20K ohms

¢
Bu\’ l()A‘;sorted Snve 10"’ 25 watt. 1500 ohms..25 Ea.

Automatic 3-Speed RECORD CHANGER

- . .
Shhh — — Terrific Special —
Webster or Milwaukee

Plavs 12, 10, 7_inch records
at 3314, 45 or 73 RPM. Twist-
Needle tip tincluded) for stand-
ard or micro-grooved records.
Pick-up arm comes to rest-po-
sition after last record has

played, New and in original

ll‘.a(‘hbr\ (‘.lrl(mi

ist $4

giy Frice - $23.40
for ... ... $65.00

PHONO AMPLlFIER
Good Quality—ON/OFF_Volume Control—
Tone Control. Uses 5Z5 12§Q7. 50L6.
Less ’I’ubes . .

0
3 tu! he‘x ‘for ‘ahov .$2
’hono Motor—78 RP\I with turntable 52 ‘9
3 speed motor and turntable. . 5
3 speed pickup with needle. .. .. 525

NOTEH:

Availability of merchandise subject to

Terms: 20% cash with order, balance C.0.D. Prices F.0.B. N.Y. City warehouse. Min. order §5. (Allow for postage)
prior sale. Prices subject to chunge without notice.

STEVE-EL ELECTRONICS CORP.
Dept. E-10, 65 READE ST., NEW YORK 7, N. Y. COrtlandt 7-0086 * Free Catalog.

Wwww.americanradiohistorv.com

ture tube. Let’s expand this practice
to the rest of you manufacturers. I
have known people to buy certain sets
because of that fact. It takes time to
pull the picture tube out for cleaning.
That means it costs the customer
more money, or else the tube does not
get cleaned. A dirty picture tube face
is not the best advertising for your
set when the neighbors come in.

4. We know it is impossible to make
all sets with the picture tube clamped
to the chassis so the whole works may
be pulled out as a unit. Do it as often
as you can, and if you must make
yours a separate suspension job, at
least hook the focus coil, deflection
coils, ete., to the picture tube with a
bracket, or mount the whole works
together on a sliding shelf so that
each unit does not have to be un-
screwed separately, and then re-
assembled in the shop for test.

5. Two little items, not costly, but
which would help—first, on the tube
location sticker, why not print the
tube function along with the tube
type, e.z., “6BC5—I1st video i.f.”
Such labels would be extremely help-
ful, especially the first time we run
into one of your new models. Second,
stencil some identifying marks on the
chassis, such as the manufacturer’s
name, and the chassis model number.
When other technicians dump a chas-
sis in our shop for servicing, it helps
if we know what kind of a set it is.
When, in addition, a model or chassis
number is also on the chassis, we are
overjoyed.

6. This item consists of a list of
“minor irritations”, as follows:

a. Non-standard interlock plugs.

b. Metal picture tubes without protective
shields around the high-voltage cone.

¢. Oscillators that cannot be adjusted with-
out removing the chassis from the
cabinet.

Horizontal oscillator adjusting padders
on the inaccessible sides of the chassis.

e. Alignment slugs requiring special tools.
It would probably cost you more to

e

make a set which would overcome all
the objections contained in this letter.
But it should pay off in the increased
sale of your sets. Believe me, consumers
put a lot of faith in the recommenda-
tions of their service technician, and if
your set fails in more than two of the
first five items mentioned herein, the
chances of it being recommended by him
are very slim. So, check your score—if
your sets don’t do so well, perhaps it’s
not too late to take the necessary steps
to improve your box-office rating—with
it your sales!

WM. D. MONTGOMERY

E.E. '36, Univ. Cincinnati
(Registered Elec. Engr. Ohio
Member, Cincinnati Section IRE)

DEALERS JOIN NATESA

The Radio Service Dealers of Kansas,

Ine., announce their affiliation with the
National Alliance of Television & Elec-
tronic Service Associations (NATESA).
The officials of the Kansas association
are: E. A. Redmon, Elliuwood, presi-

dent;
president;
secretary;

L. J. Houston, Augusta, vice-
W. A. Rosenberg, Wichita,
and P. C. Peanington,

Wichita, treasurer. The group has been
in existence since 1936.

—end-—
RADIO-ELECTRONICS for
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G-E MODEL 1273

The complaint was an intermittent
raster. We checked all voltages, socket
connections, and tube heaters for inter-
mittents without finding the trouble.
The trouble was traced to an intermit-
tent heater-to-cathode short in the
6SQ7, which short-circuits the heater of
the picture tube.

6SQ7

I2KP4
8

THERMAL
CUTOUT

117VAC

This same condition can be caused by
a short between heater and cathode of
the 12AT7 in the front end. The same
trouble ean occur in the 12T4, 12C107,
12C108, and in other models having
similar series-parallel heater strings.
The diagram shows how the heater of
the picture tube can be shorted out by
a heater-to-cathode short in the 6SQ7
or 12AT7.—John Scaglione

STROMBERG-CARLSON TV SETS

Improper action of the brightness
control (the control seems to operate in
reverse) in sets of the 24 and 119 series
is often due to an open 2.2-megohm re-
sistor (R291) in the grid return of the

CLIPS ONTO WIRES IN
HARD-TO-REACH PLACES T

5
T

2

L o

picture tube.

To increase the range of the contrast
control in these models, short-circuit or
remove the 220-ohm cathode resistor of
the 6AR5 video amplifier.

To increase the range of the bright-
ness control in the model 24 series re-
ceivers so as to reduce the picture il-
lumination properly, the 150,000-ohm
resistor (R294) in series with the feed
side of the brightness control should be
decreased to 100,000 ohms.—Stromberg-
Carlson TV Service Dept.

EMERSON 3-WAY PORTABLES

The model 523 and similar 3-way
portables may work O.K. on batteries,
vet blow out one of the 1.4-volt tubes as
soon as the set warms up on a.c. or d.c.
The heaters of the 1.4-volt tubes are in
series across the cathode resistor of the
50B5 a.c.-d.c. output tube. Measuring
the cathode voltage, we found that it
was 7.3 volts instead of 6.2 volts as
listed in the service manual. If all re-
sistors check O.K., replace the 50B5 to
cure the trouble.—Roy Brandt

(There are two capacitors in the out-
put circuit of the model 523 which can
cause tubes to blow if either is leaky.
One of these is the coupling capacitor
between the plate of the first a.f. am-
plifier and the paralleled grids of the

output tubes. The other is connected .

between plate and cathode of the 50B5.
Leakage in either will cause an exces-
sive voltage drop across the cathode
resistor and the series-connected fila-
ments.—Editor)

: _—end—

IT'S A MINIATURE CLIP . . . it's
a MINIATURE. TEST PROD, too!

|

~ Technotes
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THE CB\Rf@E
o« High 2uclity

AUDIO AMPLIFIER
ALL TRIODES

Distortion and intermodulation ex-
tremely low

>

Wide frequency range, flat from 20 to
20,000 cycles within .5 db

Attractive remote-control pre-amplifier

1

Compensation for various inputs; Phono, Tuner, Tele-
vision or Microphone

Exclusive BROOK circuits and transformers -

YES, ALL THESE FEATURES. . . but primarily
LISTENING PERFORMANCE

heretofore not achieved ¢ e o 0 0 » ¢ o o

Wnte for free Technical Bulletin, detailed Distortion
Analysis & booklet "Better Listening"
B T ST ST

BROOK ELECTRONICS, INC..... ...

34 DeMART PLACE, ELIZABETH 2, NEW JERSEY

REAMLINED FOR MODERN ELECTRONICS

o g NE
FOR N\

LABORATORY,
SERVICE SHOP,
PRODUCTION

MNEEDLE-SHARP POINT
PFERCES IMSULATION

CLIPS ONTO MIMIATURE
SOCKET TERMINA S

LINE

e

& 25€ea. RED o BLACK [
Only one year old, but over
250,000 in service!

Used by 'Leading. .TV, RADIO and
ELECTRONIC MANUFACTURERS

SOLD NATIONALLY BY MORE THAN

600 RADIO PARTS DISTRIBUTORS

CLIPS OMTD CLOSE SPACED
LUGS AMD TERMINALS

COMMECT EASILY TO EACH OTHER
FOR EXTENSION OF LEADS

EASY TO WIRE. SOLDERLESS
CONMECTION IN PLASTIC HAMDLE

Ask for KLIPZONS at YOUR Local Distributor

Engineers

OCTOBER, 1951

Write for FREE FOLDER #71. describing

MINI-PRODS and Other KLIPZON Products,

MORRISTOWN, N.J.

www americanradiohistorv com
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SOUNDTRONICS SPECIALS

FAMOUS MAKE

13 Channel T.V. Tuner
Some type used by leading Mfrs.
—West., Magnavox, Teleking,
Mech, efc. ldeal for schools,
mérs., etc. Uses 6C4 Osc., 6AGS
Mixer, 6BH6 R.F. Amp.
GUARANTEED

3 TUBE KIT FOR TUNER

6C4, 6AGS, 6BHS . ............. . $2.88
14 PIN TV SOCKETS for 3BP1, 7JP4._ etc.
Black Bakellfe .. 15¢ Mica Filled ... .

ToP "BRAND TUBULAR CONDENSERS

.| MFD 1000 Working Yolts ...................... b¢

.05 MFD 400V T¢ .25 MFD 400V ......... 7¢

035 MFD 600V . .b¢ 035 MFD 1000V ....... 8¢
MUTER CERAMIC CONDENSERS, 600 VOLT

15, 22, 33, 56, 75, 82, 180, 220 MMFD

5¢ each $4.50 per C

TTT T UT.C.CHOKES P.A. CASES
10 HY @ 66 MA..S .97 10 HY @ 110 MA..$1.40
5 HY @ 150 MA 1,85 10 HY @ 150 MA.  2.25

SPECIAL ASSORTMENTS
50 new pop. fype coded res. 50 small %YOUR CHOICE

pop. ceramic cond., all voltages
& cap. 50 postage ,fcmp mica cond. ) $1-49 each asst.

- R L R

F. W SEL. BRIDGE RECTIFIERS
40V

""WIRE KIT—OVER o0 FT.”

Contains over 100 ft. of #12, 14, #16 H.D. wire
for Pri & Fil. Wiring ..ONLY 6%¢
POWER TRANSFORMER SPECIALS
700V.CT@70MA,6.3V@25A S@ZAmp $2.2¢9

3.95

435/870/|625@35 MA, 63V@600 MA, 63V@I3
@ZSAmps 5VE?2 4.95

3600V@2MA I25V@300 MA 750VCT@200
MA63V@87Amps 5V@3Amps 95

TRANSFORMER

POWER SUPPLY
115 V. 60 CY., 300 V.

@ 55 MA.,

63 Y. @ 2 Amps. Has 5Y3, 2-8HY.

Chokes, 3-30 MFD Filters, Pilot [
Term. Strip, Meas. 57x5”x8”. —_;_’/
Complefely wired .......... $6.85

TERMS—ZS% w/order, balance C.0. D._

SOUNDTRONICS LABS.

632 Arch St., Phila. 6, Pa.—MA 7-2775

*

b2 2202 202 2 2y

**************************
SURPLUS
ELECTRONIC

WE PAY TOP $$$ FOR:
RADIO RECEIVERS | CLAMPS
ARC-1 ORDS
ARC-3 RELAYS
CONTROL BOXES MATERIALS
INDICATORS

Write, Wire Today!

Tell us what you have

Dept. RE, 562 Atlantic Ave.
Brooklyn 17, New York

NEED YOUR
WANTED it
TRANSMITTERS ELUGS
ART-13 TELEPHONE
AN CONNECTORS | WE BUY ANYTHING!
TALLEN COMPANY, iINC.
e Je Je e e 3 de ek e A e F 3k Ao de e I ok ok

X 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 % % 6 4

b2 2 2200 22 2 0 0

and for the past
year has held the
| highly strategic

J. J. Kahn, president of the STANDARD
TRANSFORMER CORP., was appointed
chairman of the new RTMA Promotion
Committee. Other members of the com-
mittee included: Max F. Balcom, SyL-
vaNIA ErLeEcTrIC PRODUCTS, INC.; Paul
Y. Galvin, MOTOR-
oLa, INc.; Leslie
F. Muter, THE
Muter Co., and ex
officio, Glen Mec-
Daniel and James
D. Secrest, RTMA
president and gen-

eral manager and
secretary, respec-
tively.

Other RTMA
committee appoint-
ments included A. D. Plameondon, Jr.,
president of INDIANA STEEL PRODUCTS,
INC., as chairman of the newly formed
Small Business Survey Committee, and
H. N. Henrye Saller of JOHN E. FAST &
Co., as chairman of the Credit Com-
mittee.

J. G. Kahn

John H. Cashman, president of THE
Rapio CRAFTSMEN, INc., Chicago, was
elected chairman of
the Association of
Electronic Parts
and Equipment
Manufacturers.
Francis F. Flor-
sheim, president of
CoLUMBIA WIRE &
SuppLy Co., Chi-
cago, was elected
vice-president, and
Helen Staniland
Quam of the Quam-NicHoLs Co., Chi-
cago, was re-elected to her sixteenth
consecutive term as treasurer. Kenneth
C. Prince was renamed executive sec-
retary of the association.

J. H. Cashman

P. M. Pritchard joined SYLVANIA ELEcC-
TRIC PRODUCTS INc., as general sales

manager of the
Parts Division. Mr.
Pritchard joined
the sales staff of
Sylvania in 1937
but left the com-
pany in 1948 to
serve as director
of sales for the
P. M Pr|+chord Victor Eleetrice

Products, Inc.

Dr. Ivan A. Getting was elected vice-
president, Engineering and Research,
of RAYTHEON MANUFACTURING Co
Waltham, Mass.
Dr. Getting is an
authority on radar

post of chief scien-
tist of the U. S.
Air Force.

Dr.

I. A. Getting

Ray Simpson, chairman of the board of
the Simpson ELEcTRIC Co., Chicago,
was appointed to the position of chair-
man of the Subpanel on Indicating In-
struments, a part of the Panel of Com-
ponents of the Research and Develop-

wWWwWWw.americanradiohistorv.com

Jumbo ladlo Far{s Kit' LUE- PACI\ED
LBS COll W IRF. SOCK:
RFS \FOR& LOI\DFNSEKB ETC ETC. U\L\

) Radio Hardware Treas-
ure.. FUILI. LB. CAN
uts, Screws, lug
eo Olle 6V Buzzer& Key (W
.. V4" bakelite ha~e -

53.95

.69

1.49

Mercury Switch . . 1A/115Y......... 39¢ 3/1.00
DPDT Bat Toggle . . BA/125V. ... .... 6/

20 Push-Back Wire. .Red, Yei., Blue, Bt 100- 'sse
74 ohm Co-Ax Cable (1iG-13/U) . . 20 fL. length 1.39
High Fidelity Crystal Mike . . Hi-imped. rub-
ber mtd. 134"x1/4". Less housing. 29
Aluminum Mousing for crystal mik 15
Mandy Carbon Mlke (RS 83) . . Press- 9 '

Changer_Mtg
Ro{ary Selector Swn ches .-
3 D.P. or 6 pos

Yube Carlon . Pl hite. Prices per 100:

Min. (17 sq. x2’1/4”v—sl 20; GT (ll/ sngxalu }—

$1.45; Med. (112" sq. x4 1a”)— Large

(2% SCLXDBM) o e e wreaa e e s 1.

Rubber Shock Mounts. 13R/" mu,, lze 10/1. 00
Heavy duty, |()0 Ibs. 21/2 mi; 9¢  /2.49

Magnet Wir: P.E 400 (t “roll. 23¢ 5/1.00

2 28B8CE, 500 fl roll. . ... ... <

8
w- llOB Field Wire . . rolls 100-400 ft..
Radio- Amplifier Steel
Cabinet . also for Test

h\ml llm;{ed !'ronl Wal-
nut, 147x87 sg........
2 Volt Trlckle Charger
Kit for 2V, p't'able batts.
Cap. 2 Ambs. With as I
instructions . .

w. Headphones
hnpe(l 5 ft. cord
c-DC Blo er (D .
5400 RPM, 3~ 1mpe||er
Tess Hsg. 27V 11/2A. Dim 212" 0.D.x5”7. .

5” Speaker Baffle Moun 14” masonite.19¢  6/1.00

Generator Voltage Reg (GBD-1A-18) . .24 cont.

adj. relay. Shock-mtd. ................... 98

I “Speaker Cone Kit 47 to 127 incl. free- 1 ’

| cdge. Less voice coils. Kit of 12 . 'S ]

Speaker Repair Kit , . Liberal a:

1 Spiders, Felt, Rings, Cement, V.C. Forms. !

I Shim kll. (,hamons I'th'r, & Instruct's. ]

1 All EORE T L L .2, ]
L}

25W-250 Ohm Rheostats . . 14~ shaft.

SOW-15 Ohm Rheostats . . 147 shaft.

Dynam:c Headphunes & Mand Mike (B

X" Cord & Clip (CD-620E)- 1

HS30 steol Meadband . o oo o
W3-30 Matching Transformer, ... R
HS-30 Replacement Phone Units . hou smg 4
207 Flexible Shaft & housing. 14" ups 69¢ 98
G.E. Piate Relay . . 8,000 ohms, dble. e,
“ALNICO MAGNET SPECIAL” 1

ished., 34"X34"X58% ... ...
Alnico Magnet Kit . . powerful Bar, Block, U
Rod, ete. 10 asstd. for 1.98

(WRITFE. FOR 'ALNICO MAGNET’* SUPPLEMENT)
“FACTORY SPEAKER REPAIRS SINCE (927"

Min. Order $3.00 200% deposit on all COD's
Please add sufficient postage—excess refunded
Full remlttance with foreign orders

LEGTENE .

AUTOMATIC M-90 AUTO RADIO

New York 7, N. V

@ Six Tube Superheterodyne ® Three Gang Con-
denser ® Powerful, Long-Distance Reception @
Fits All Cars, Easy Installation

® Mounting Brackets Included

® 5 Tube model M90.................... *$33.87
® 5 Tube Model A-I5.................. $28.76

*Abgve price includes Federal Excise Tax
Approx. shipping welght elther radlio (11) eleven pounds

MAIL US YOUR ORDERS
All orders filled within 24 hours.

Standard Brand tubes 50% off list
v Wholesale
) Mm Electronics

Fifth at Commerce Fort Worth, Texas

500 FORMULAS TO SUCCESS

MAN"I milllon dollar firms started

with a single formula, for which

they pald a blg price. Here you
have 500—no less—tried and tested
, reclpes and processes fo

making things . . . all at the ridic

ulously low price of 25e¢

Here is your opporlunilv to start
business with but a few dollars

you_ can_ put them to
workshop to cut costs a8 much as

It's so eas
simple instructions,

66 PAGES, 47,000 WORDS IN TEXT
Send for ‘‘S00 FORMULAS AND RECIPES’' today. En-
close 25c. that's all! You won't be asked for another
cent now or later. Sold on a money-back guarantee.

NATIONAL PLANS COMPANY

1966R Broadway. New York 23, N. Y.

RADIO-ELECTRONICS for,
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HARD TO GET ITEMS

AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

250-watt ultra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertain-
ing, unusual lighting effects.

Ship. wt. 2 |bs.
ITEM NO. 87 52.45
POWERFUL ALL PURPOSE MOTOR

A SAVING AT

Sturdy shaded pole A.C. induyc-
tion motor. 15 watts, 3000 rpm.
3"x2"x1%"; 4 mounting studs;
%" shaft, 3/16” diameter; 110-
120 volts, 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18”7 turn.
table with a 200 Ib. dead
weight. Use it for fans, dis-
plays, timers and other pur-
poses. Ship. wt. 2 Ibs.

$2.45

|

ITEM NO. 147
UNUSUAL BUY

WATTHOUR METE

Leading makes — com- L
pletely overhauled,
ready for service. 100-
110 volts, 60 cycles, 2-
wire 5 amp.
Heavy metal case 8!,”
x 64”7 x 5”. Easy to in-*
stall. Ship. wt. 14 ibs.

ITEM NO. 33 54.50

NOW ONLY

WESTERMN ELECTRICBREAST MIKE

Lightweight | Ib. carbon micro-
phone. Aircraft type. Breastplate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber plug. Shera-
dized plate, non-rusting finish.

Ship. wt. 2 lbs.
ITEM NO. 152 51'75
TELEPHONE TRANSMITTERS

NEW LOW PRICE
Genvine transmitters
made by Kellogag.
Western Electric,
Stromberg Carlson.
Work on two dry celils
For P.A. systems, in-
tercoms, other prac-
tical uses. Shipping

weight | Ib.
ITEM 160 $2.45
250 POWER TELESCOPE LENS KIT

REAL VALUE
Make your own high powered ¢ ft. telescope!
Kit contains 3” diam., 75” focal length, ground

and polished objective
~~"N\)

lens and necessary eye
H ® /,)

7

4

pieces. Magnifies 50x 1o
250x.  Full  instructions.

Ship. wt. | Ib
$2.95

ITEM NO. 123
YOU SAVE AT

OR, m
MINIMUM

]

1

]

]

1

]

{

c.0.0. !
INCLUDE SHIPPING CHARGES. 1
Circie_ltems wanted ]
87 147 1

]

]

1

]

I

1

HUDSON SPECIALTIES CO.
40 West Broadway, Dept. RE-10-51
New York 7, N. Y.

1 am enclosing full remittance for items circled below,
(Be sure to include shipping charges.)

y deposit of $ Ship balance C.0.D,

C.0.D. ORDER $85.00.

ORDERS ACCEPTED ONLY WITH 20%, DEPOSIT
G

33 152 160 123
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Please Print Clearly

AdAresS . oot o ve oot etmiatonseaasvonsstaanans o

Please mention
RADIO-ELECTRONICS
when writing to advertisers

OCTOBER,

1951

and commercial organizations
scientific achievement.

elected

R.
Inc.

charge of sales.

an  was
manager

R. F. Sparrow

of

executive secretary
of the Research and
Development Board
in Washington since
1947.

Gardiner G. Greene
was appointed vice-
| president of the

GABRIEL Co0., Cleve-
| land, in charge of
| the Electronics Di-
visions which in-
clude Warp ProbucTs

ment Board. The group was organized
to co-ordinate the efforts of military
with

Ray F. Sparrow was
executive
vice-president of P.
MaLLory & Co.,
Indianapolis,
Ind. He had been
vice-president in

Dr. Henry M. O’Bry-
appointed
the

Physics Laboratories
of SyLvaNIA ELECTRIC PRODUCTS, INC.,
at Bayside, N. Y. He joined the com-
pany after having served as assistant

H. M. O'Bryan

Corpr., Cleveland, and WORKSIIOP ASSO-
CIATES, Needham, Mass. Mr. Greene has
been president of Workshop Associates,
which became a Gabriel division early

| this year, for the past nine years.

| H. B. Nelson, Jr., was appointed assist-

ment tubes for the Tube Divisions of

}' ant to the sales manager of replace-

GENERAL ELECTRIC Co0. in Schenectady.
N. Y. He was formerly supervisor of
) co-operative advertising for the Elec-
| tronics Department, Receiver Division.

TRIC was re-appointed chairman of the

‘ Dr. W. R. G. Baker of GENERAL ELEC-

RTMA Television Committee for the
coming year. Thirteen Committee mem-

were also appointed. They

in-

cluded:—Benjamin Abrams, EMERSON

‘ bers
| RADIO;
|

Robert S. Alexander, WELLS-

GARDNER; Max F. Balecom, SYLVANIA;
W. J. Barkley, CoLLINS Rapio; H. €.
| Bonfig, ZENITH; John W. Craig, Cros-
LEY; Allen B. Du Mont, DU MONT Lag-

| ORATORIES; J.

B. Elliott, RCA; E.

K.

| Foster, BENDIX RADIO; Paul V. Galvin,

MoTtoroLA; W. J. Halligan,
CRAFTERS; L. F. Hardy,
W. A. MecDonald, HAZELTINE
TRONICS,

ﬁPersonnel Notes

Granger of STROMBERG-CARLSON
named vice-chairman.

www.americanradiohistorv.com

HaALLI-
PuiLco and
ELEC-

... V. S. Mameyeff of RAYTHEON
MANUFACTURING CO. was reappointed
chairman of the RTMA Export Com-
mittee. W. M. Adams, SPRAGUE ELEC-
| TrIC Co., will serve as vice-chairman.
| The RTMA also announced the reap-
pointment of E. W. Merriam, ALLEN B.
Du MonT LABORATORIES, INC., as chair-
man of the Service Committee. F. L.
was

.. . Harold G. Cheney was appointed
sales manager of the Electronic Tube
Division of the WESTINGHOUSE ELEC-
TRIC CorP. He had been headquarters

Learn Radio
TELEVISION

through this
UNIT CHASSIS SYSTEM

The exclusive “Unit Chassis System” of
teaching television was developed at this 48
yvear-old Colleze of EKlectrical Engineering.
The TV set is divided into stages on separate
chassis. You study one stage at a time, inti-
mately learning the functions of every com-
ponent of all types and makes of receivers.
You are fully prepared to cope with future
design changes, including the advent of color
television. By enrolling NOW you will be
ready for engineering employment oppor-
tunities predicted to reach a new high level
in 1954

You can become a Radio

Technician in 12 months

The first third of the College Electrical En-
gineering program trains vou for such posi-
tions as Radio Shop Operator or Serviceman,
Supervisor of Service Personnel. The Radio
Technician’s certificate is awarded. You may
then advance immediately or at a future Jdate
into courses described below.

Radio-Television Certificate

in 6 additional months

Be prepared for such work as Radio TV
Service—Audio, Transmitter or Communica-
tion Technician—and Broadeast Operator
(upon passing FCC examination).

Also Your Technician Courses are
credited toward the B. S. Degree
in ELECTRICAL ENGINEERING.

The Radio Technician course, while complete
in itself, is one-third of the college program
(major in electronics). Further, you may se-
leet us an elective: design, research, manu-
facturing and production, or engineering
sales and management.

B.S. Degree in 36 months.
Military, practical or prior
academic, training evalu-
ated for advanced credit.
Terms open Oct., January,
April, July.

MILWAUKEE

FREE—Write for "Occupational Gui-
. dance Manual” and 1951 Cataleg.

g MILWAUKEE SCHOOL OF ENGINEERING
, Dept. RE-1051, 1025 N. B'way,
' Milwaukee, Wisconsin
I @//f ‘Without obligation, mail [7] Oc-
! - cupatioral Guidance Manual,
: {7 1951 Catalog. [] Your Career Bulletin on
) Radio-TV, [] Electrical Engineering, B.S.
1 Degree in Electronics, [J Electrical Power.
i Also bulletin on Electrical Service, [] Weld-
v ing, [] Refrigeration, Heating, Air. Condi-
! tioning.

I

1

'

]

I

1

QCHOOL «f ENGINEERING

Technical Institute o College of Electrical Engineering
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oip yOu CET IT? IF MOT

SEND NOW FOR B-A’s
136 BIG PAGE

LOG

g—_——t
NS INCLUDING 27 PAGES OF
|« DOLLAR-SAVING BARGAINS!

Za
—— o S i S A . it it it . e . _r

BURSTEIN-APPLEBEE CO.

g

- cOe - |
o e FREE |
| Send your 1952 catalog to: |
: Name..... . g
| Address..... ... '
| city State 1
(e e e e e ]
BURSTEIN-APPLEBEE CO.
SURPLUS 1
OCTOBER SPECIALS
BARGAIN! NEW!

CRAMER TIMER

ADJUSTABLE TIME DELAY RELAY. RE-.
LAY adjustable from 1 /30 sec.S.P.D.T,
with starting relay for remote control
motor and contacts separate. Stock No.
R-2486. Operating voltage 115V, AC.
Coi) resistance. Contacts SPST ss 9
(NO) or (NC) 10 Amps. EACH .

VERTICAL ANTENNA
MAST KITS

Fully Adjustable 5 to 35 Feet
Easy to Set Up

FOR FM, TELEVISION AND ROTARY BEAM
Doublet Antenna Kit used with the famous Halli-
crafters BC-610. consisting of 7 steel-alloy mast sec-
tions in a handy canvas bag. FEach secl{on is 567
long. 11%” Ol with the last 8” rolled to a smaller
0D to telescope into the end of the preceding section.
No taper. Asxsemble into mast up to 35’ high or shorter
by any multiple of 5’. Finished in weatherproof olive
drab. Ideal for erection of FM and Television Beams!
Drop your coaxial cable right through Lheslz 95
center! Brand new. EACH -

TUBE SPECIALS

1626 ,... .49

1629 .... .3

FG104/5561
29.95

SJ7 . 5 .89
307ARK7S. 4.95
E7G .... .69
EF50 . ... .69

MANY OTHER ITEMS NOT LISTED

FUSES 3¢ cach,$1.95perC 3AG—1amp,4amp, 15amp
4AG—35 amp, 40 amp S5AG—20amp,40,50,70amp
GP-7 TRANSMITTER

TUNING UNITS

ldeal Basis for E.C.O. Rig
Tuning units for TCE & GP7 in_the
following frequencies; kes A—350 to
800 kes: B—800 to 1500 kes; C—
1500 to 3000 kes; E—45235 to 6500
kes: F—B6200 to 9050 kes. Contains
all coils, ete., for these frequencies.
Used units are in A-1 condition.
Units C.F.
each . .....ereureueoeese L

Write for our Bergain Bulletin

DOW RADIO, INC.

1759 E. Colorado St. Pasadena 4, Calif.
Phone: SYcamore 3-1196
$2.00 min. order 259% deposit with orders
Send full remittance to save C.0.D. charges
A1l merchandise fully puaranteed. Subject to prior sale.

administrator of lamp sales.

. . . Lee Golder, pioneer radio sales
executive, was appointed chief of the
Radio and Television Section of the Na-
TIONAL PRODUCTION AUTHORITY (NPA)
with headquarters at Washington, D. C.

. . . Richard E. Laux resigned as pres-
ident and treasurer of the GENERAL
INSTRUMENT CORP., Elizabeth, N. J.
Monte Cohen, president of the F. W.
SickLEs DivisioN, was elected executive
vice-president in charge of operations,
and Abraham Blumenkrantz, chairman
of the Board, assumed the additional
duties of treasurer. Mr. Laux will con-
tinue as director.

... Raymond K. Burnet was named
Cleveland district sales manager for
the Radio and Television Division of
SyLvANIA ELECTRIC PRODUCTS. Mr. Bur-
net rejoins Sylvania after three years
with SUE, YoUNG AND BROWN, Los An-
geles distributors.

.. . George R. Faustman, chief indus-
trial engineer of BENDIX RADIO Divi-
SION, was promoted to the post of gen-
eral factory manager. He succeeds
Edward F. Kolar who was recently
named general manager of the Red
Bank division of Bendix.

. . . W. W, Hamilton returned to Avia
Probucts Co., Los Angeles, as head of
the new Two-Way Radio Communica-
tions Division. He had been vice-presi-
dent of VETRIC, INC.

. . . Malcolm V. Fields joined the La
PoINTE-PLAscomMoLD Corp., Windsor
Locks, Conn., manufacturer of Vee-D-X
TV antennas and boosters, as head of
the Special Products Division. Mr.
Fields has had more than 15 years of
experience in production engineering
and subcontracting with various New
England manufacturers. The company
also announced the appointment of

Lincoln N. Kinnicutt as advertising
manager.

... Henry Geyelin, former advertising
manager for the Receiver Sales Divi-
sion of ALLEN B. Du MONT LABORA-
TORIES, INC., was named to help co-
ordinate the various advertising activi-
ties of the company. He will also work
on creative phases of Du Mont adver-
tising. George Hakim, former co-opera-
tive advertising manager of the division,
succeeded Mr. Geyelin as advertising
manager of the division. The company
also announced the appointment of
Frederick W. Timmons, Jr. as regional
sales manager of the Cathode-Ray Tube
Division. Mr. Timmons has been with
Du Mont since 1946.

. . . Nathaniel B. Nichols, an authority
on servomechanisms and automatic con-
trols, was appointed manager of the
Research Division of RAYTHEON MANU-
FACTURING Co., Waltham, Mass.

... William Patterson was named sales
manager for Sky-Ht television masts
manufactured by the THomas MoLp &
DiE Co., Wooster, O. He was previously
with Philco.

—end—
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Only $2.25

176 Pages 130 Hlustrations

First Gernsback Library Book with
Durable hard-cloth cover

One of the finest books on fundamentals
ever written for the practical service tech-
nician. BASIC RADIO COURSE starts
with Ohm’s law, then takes you through
the circuits of a modern radio set and
tells you how and why they work. It's
actually a pleasure to read because the
author believes learning should be fun.
He talks the service technician’s language
and isn’t afraid to make you smile once
in a while. But BASIC RADIO COURSE
doesn’t skimp on facts. It gives you all the
technical information you'll find in a
higher priced book. But, you'll enjoy read-
ing it and you'll save money.

PUBLISHED BY REQUEST

BASIC RADIO COURSE was published
at the request of many radio men who
read, enjoyed and learned from John
Frye's series on the fundamentals of radio
servicing which concluded only recently
in RADIO-ELECTRONICS. It can help
the experienced technician as well as the
beginner. Order your copy today.

TWENTY-SIX CHAPTERS

The Electron Theory * Ohm's Law and the Resis-
tor * What is Induction? * Capacitance * How
Capacitors are Made * Reactance, Impedance
and Phase * Resonant Circuits * Transformers—
How They Work * The Diode Yacuum Tube < Tri-
ode and Tetrode Tubes ¢ The Pentode Yacuum
Tube ¢ Yacuum Tube Characteristics * The Power
Supply * Power Supply Types * Sound and Loud-
Speakers * The Power Output Stage ¢ The Volt-
age Amplifier « Demodulating the R. F. * Re-
ceiver Selectivity * The Converter Stage * Some
Oscillator Circuits « How To Trap a Signal ¢
Signals in Space ¢ Receiver Refinements ¢ Instru-
ments and Tools * Service Technigues.

o e e tu tm e

Order your copy from your distribufor or

MAIL THIS COUPON TODAY

Radcraft Publications, Inc., Dept. 101

25 West Broadway

New York 7, N. Y,

My remittance for $2.25 is enclosed. Please send
me a copy of Book No. 44, BASIC RADIO
COURSE postpaid.

NAME

STREET.

CITY. ZONE. STATE

RADIO-ELECTRONICS for
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WATTS SHOWING

Dear Editor:

While checking for ideas for a good
audio amplifier, I ran across the “En-
gineered Amplifier Brings Audio Real-
ism” in the February, 1951, issue . . .

While the amplifier incorporated a
number of excellent ideas in the ampli-
fier I finally built, there is one place in
which the ‘“‘engineering’” done by the
authors appears to have been left with
its watts showing.

Fig. 4, Page 27, shows a circuit to
provide heater current for the pre-
amplifier tubes. In the text the authors
also state that R8 should be adjusted
to about 7,000 ohms, and in operation,
“resistor R8 gets rather hot.”

According to James Watt there ap-
pears to be good reason: the power dis-
sipated in this case is (.15)2 x 17,000,
or 157.5 watts. Using a 50-watt resis-
tor, as the authors recommend, indi-
cates a supreme faith in the quality of
the parts produced by American radio
manufacturers. For resistor R8 I used
three 2,500-ohm, 50-watt resistors.
After hours of continuous service the
temperature of these resistors is nor-
mal.

MERVYN RATHRBORNE
Half Moon Bay, Cal.

SORRY—OUR ERROR!
Dear Editor:

Referring to page 25 of the August
issue of RADIO-ELECTRONICS I note that
in my article “Slave Unit,” under the
heading “Other Uses” six paragraphs
have been added to the original manu-
script as submitted by me. Unfortu-
nately you failed to inform me of the
contents of this editoria. addition with
the resuit that a gross error has crept
in and now appears under my by-line.

The error concerns the statement that
the slave unit can be operated with
leads up to fifty feet. Such long leads
are bound to introduce loss of the higher
video frequencies, phase shift, radiation
and other undesirable effects.

In all fairness to your readers and to
myself I request that you print suitable
errata in your next issue, pointing out
specifically that this error was not in-
cluded in my original manuscript and
does not originate with me.

WALTER H. BUCHSBAUM
Bellerose Manor, N. Y.

CHANGED THOUGHT
Dear Editor:

Like anyone else, I enjoyed looking
over my article in your June issue. To
see one’s thoughts in print is always
pleasurable.

But suddenly I came upon a sentence
which I was sure I had not written.
For, in fact, I did not agree with it.
One could accept the various small edi-
torial changes in sentence structure,
punctuation, etc.—but this was a stran-
ger in our midst. Then came realization
that you changed the sentence I wrote
because you thought I was in error—
technically—and you were setting me
right!

The paragraph near the top left of

OCTOBER, 1951
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EVERYTHING FOR THE RADIO-MINDED MAN
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NEW-BETTER-PRECISE VIVMKIT

in kit form or factory wired. And, sccording to the
manufacturer, it incorporates the Precise retlex clreult 7Y,” Meter 5 lbs, $38.98

which allows for greater accuracy and stability. The K909 VIVM— ty
ranges are: 412" Meter 10 Ibs, 25.98L
s 0-5-95-950- - K914 RF
Do b e T o i PROYE s
AC: 0-5-25-250-500-1000 volts e e ey
Ohms: RX1, RX10. HX1000. RX10.000. RX1.000.- Va” Meter 5. 39 [
000 ohms (from .01 to 1 ohm to 1 billion ohms) W909'VTVM— 3
DB: From —20 ta —55 DB 42" Meter 10 Jbs. 44.98 }
W914 RF
The frequency range. with accessory probes (not in- PROBE s b, 4.98 %
cluded) goes over 250 megacycles; top voltage i3 30.000 W99 HIGH -
volts. The DC accuracy of two percent or better is asa- VOLTA
sured hy 17~ ceramic precision resistors. Special two- PROBE 1 Ib. 6.98

color “‘rapid-construction™ instruction books are included
with each Kkit. The step-by-step directions also contain
the purpose of each circuit which enables the bullder
to more fully understand his instrument.

e e e e e e s e Ak e ek e e s e e s e Kk e e s o ok s o 30k o e A Ak ke Aok kA ok ek
MINJATURE O-1 D. C. X 80 MTR TRANSMITTING STATION

Test leads, wire and bat. |
teries are included with each :
instrument, no extras are re-
quired. T eieinre

p2 2222222233222 S

w
- * FOR THE NOVICE
‘MILL|AMETER . * 1-TRANSMITTER KIT ............ $15.95
New Shipment—New Low Price! : (as described in May QST)
et sl et A % 2-POWER SUPPLY KIT (for above) 9.95
closed. Satin aluminum fin- $4 75 * (see June QST)
ish. While they last. Only. - » S-ANTENNA KIT (80 mirs) .......

e e A e e e e e ok e ok e e o o o g ok ok e dodok ke
BC 652-A MOBILE RECEIVER

6 MEGS.IDEAL for Alrcraft,
s, Amateur, Fire, I’olice, Taxicabs,
ete. (Super sensitive one full
microvolt) 11 tube superhet circuit, in-
2 cluding a crystal calibration check system.
Continuously tuned range—noise limiter-

* %

COMBINATION SPECIAL
% ALL THREE KITS .................
* All kits are availahle separately at

prices indicated beside each kit. Com-
W plete instructions with each kit.

*

$20.95%

Tae Atk gk dk Ak ARk R KA A kA Ak Rk Y

*
*

A fortunate
purchase inakes
it possible for
us to offer these
fine, new record changers at
less than regular manutactur:
er's cost. Made by Webhster-Chi-

AMAZING FREQUENCY RE-
SPONSE! 25 WATT RECEIVER
Made by W. E., no D-173246, for the famous
BEECHMASTER 250 watt P. A. systems used in
guiding blind aircraft in for landings and for
P. A. from flying aircraft. These P. M. dynamic
receivers have an impedance load of 8 ohms to
the output of any amplifier. DUAL CO-AXIAL
MAGNETS weigh 23 ounces. Perfect for use as

;AN 3 few months
cago and only introdueced on the market a f Y
i ir latest models. Plays 12. 10 or
HAR A , or 78 R. P. M. New S[}lndle
carefully lowers unplayed record stack. Ba}ance( arm
assures light needle pn’lssure and kl‘og;,;trvgg‘.;\;. rr:g:(rl(}e;
i i a r_micro- s.
tip rincluded) for standard or e Mrecaniel

inch records at 3314, 45

side-out records plaved without any
{’li‘cku?) arm comes to rest position after last record has

5 led record A ! A
Complete factory packed and seale horn type drive speaker or co-axial high power
$47.50—While they last.

O R 4.85 tweeters, Shipping wgt. 7 lbs. $12.5° Each

o9 Je Fe e A e e e e e sk ke A ok ke e e e e s A e e e e e e e ek Ak e 30K e AR AR R ek Aok Ak
*

ONE OF AMERICA’S GREAT RADIO STORES :

RADIO ¥

CAgana ...
L Dept

CORP. 2%, *

160 Greenwich Strect, New York 6, N. Y.

plaved.
chanirers. normatly listing at

each unit isTbrand zew, lconlmletei Vl"m; : REMOTE CONTROL FOR *
Dynamotor. ubes, Circult In origina
sealed cartons, wgt. 529 95 : THE THING! ! :
: Baoms . i (PLUS $1.00 BOOK FREE) i
9 e s 7 pp e T O
J v e e e e K kA Ak Rk ek ek ok ok Aok bof: ‘1 mv{:}(}m‘gﬁ;;r;lg:rei?‘ff}‘?_ :
* er’s dream! ComB Ste )
SOUND POWER g | el S 2 X
L onic rai -
PHONES : % | Ia);olelelch‘glj:l‘uli;;;la:ki:‘chrlggl *
o : .
Model No. RCA M1.2475 e | b slesive Rl G %
. - ication, o contro maode]
Navy type "'Q." 10 miles * { trains. planes, ‘trucks, re-
without Batteries. Rubber * e Mo o e s, %
hi d earphones * ﬁ from your car, or to re- %
B i ! * | motely control’ any device o
T eopbar cord. * | I sccondangs Wit Sour ¥
tached, . rubber cord, { own ingenuity. o
push-to-talk switch, navy * eac‘hnantirt‘avtv: vr:?ltlay;:\.ze“y‘(‘){: *
water-proofing plug. Excel- * ntr)so([ulely'vrr:e,l?ne copy K
i ratin, 0% S ; il X
plete unit as illus.....39. —aee ontrol by Radio.””
Somn o ok i mie EPOT———
on chest plate type "“O" crammed full ‘of theory anc 2 ar Elec:
RCA MI-2454B ...... $4.95 Q.95 Each ¥ tropic nemete Coniiol o cruding £ Xtmr., 300 ohm X
* Plite circuit w'trigger’” relay. completely wired. eircuit W
***************************: diagram “and above described book— :
WEBSTER CHICAGO Ry it DU S
3 SPEED e v e e e e e e Ae ek ke de e A 3
AUTOMATIC . - S 3.5 8.2 ******:
RECORD ; WESTERN .
CHANGER ELECTRIC 25 i
*
TYPE 100 WATT Al'JDIO Ex
REPRODUCER X
*
*
*
*
*
*
*
*
*
*
*
*
*

32 2 3 2 b 2 2 2 2 b b 3 2 4 %

2%
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GONSET FM
COMMUNICATIONS
TUNER

PROVIDES A SENSITIVE RECEIVER
FOR 2 WAY FM RADIO-TELEPHONE
COMMUNICATIONS
® Excellent for mobile or fixed operation

® Used with your avto or fixed rodio

® Raceives police, fire, 1axi, etc.

® Compaet (5% = 3W x 5%)

® High sensitivity

® 5 tubas

Models available

30-40 MmC

$56 50 net
40-50 MC
88-108 McC

152-162 MC

see your distribubor or write direct

GONSET CO, BURBANK, CALIF.

shoor T Y TROUBLE
FAST!

With H. G. CISIN's
Copyrighted Rapid
TV TROUBLE SHOOTING METHOD"

EARN more money! Locate television troubles
by this gquick, entirely mew method. Rapid
checks applied in simple, logical steps enable
you to classify, sub-classify, diagnose and lo-
cate all faults in record-breaking time regard
less of make or model!

H. G. CISIN is well-known to radio and tele
vision men as a recognized electronic engineer, inventor,
technical author and educator. He has trained thou-
pands of television technicians, many of them now
owning their own prosperous TV service organizations
or holding important positions in television. The re
sults of his years of experience are emhodied in this
remarkable. TY TROUBLE SHOOTING METHOD,
HERE'S PROOF ! J. B. Seiler, Chicago, writes: "‘Rush
another copy. Am tickled to death Wllh results. Your
book hasn’t failed me vet Hirsch, Jamaijca,

3. Congratutations! Your book extremely under
priced, Very ingenoius in its logical use of cause and
effect, should be in every TV tool kit ™
Guaranteed, Money Back in 5 Days If Not Satisfied!

INCREASE your earning power with
the most valuable aid to TV servieing
ever written! SEND YOUR NAME AND
ADDRESS TODAY,

POSTPAID. . ...

RUSH COUPON NOW!

H. G. CISIN—CONSULTING ENGINEER,

200 CLINTON ST., BROOKLYN 2, N. Y.
Enclosed is $__ for which please rush___copies
{postpaid) of your TY TROUBLE SHOOTING
METHOD.

[0 Zone....State........

T G CISIN_CONSULTING ENGINEER, |

starts, “A

”

| page 41 tuned signal
tracer .

Then the sentence, “Of course, if the
set has been aligned on a wrong fre-
quency, you may have difficulties, but
wrong tracking will show up that
| trouble immediately.”

My orginal copy read: “If the set has
been aligned on a wrong frequency, you

know it immediately.”

not only has my thought been com-
pletely altered, in fact, turned on its
head, but you have hit 1.e below the
belt in a sense.

I have a set which was aligned on a
wrong frequency on the bench before
me now. It reminded me to get down to
the letter writing.

The set is an Emerson Model 1003.
The complaint: Weak.

Now—and this is very important—
when that chassis is pulled, the dial

we have on the chassis is a pointer
sliding along a blank piece of metal.
But with tuned signal tracing we have
no need for the dial.

All T did was: 1.—Turn on the set,
and tune in a local station. 2—Turn on
my revised Hickok Traceometer, and
place the pick-up lead from the tracer
near the under-side of the set. 3.—Turn
the tracer’s dial to pick up the set’s i.f.
signal as it was passing through the
set. 4.—Discover that the set was oper-

| As a result of your editorial revision, |

escutcheon remains in the cabinet. All|

ating on an i.f. of about 400 kilocycles.
5.—Realize that 400 ke¢ is obviously
wrong for any modern set. . |
To complete the repair I then: 1.—
Tuned my signal tracer to 455 ke. 2.—
Moved the tuning gang slightly up in |
frequency. 3.—Adjusted four i.f. screws
until both the set, and the tracer were
operating in unison at 455 ke, 4.—Ad-
justed the oscillator parallel trimmer,
and the r.f. trimmer, for tracking at the
high end of the dial.
The job was
| generator used. . . .

| JoHN D. BURKE

| Jack’s Radio Shop
Jamaica, N. Y.

done. No signal

(The change was made after care-I
fully considering the problem. Mr.
Burke is quite correct in saying that
| 400 ke is obviously wrong for any mod-
lern set, and in implying that a fre-
quency in the vicinity of 455 ke would
be correct in practically all cases. What
he overlooks is, that the technician is
more likely to be puzzled by sets which
do not follow the rule than by standard,
modern sets.

For example, suppose a technician on
the Pacific coast runs into a set tuned
to 262 ke, but which shows all the symp-
’toms of poor or incorrect alignment.
| He retunes it to 455 and finds an im-
provement, but not enough. The Pacific
coast technician will know exactly what
the situation is, and will try to find out

from his data just what frequency that
particular Patterson receiver is tuned |
to.

But what would an East Coast man, |
who may never have seen a Patterson, |
do? And what would he do with the|

Wwww.americanradiohistorv.com

OPPORTUNITY AD-LETS

Advertisements in this section cost 35c a word for
each insertion. Name, address and initials must be
included at the above rate. Cash should accompany all
classified advertisements unless placed by an accredlted
advertising agency. No advertisement for less than ten
words accepted. Ten percent discount mlx issues, twenty
nercent for twelve issues Objertionahle or _mialeading
advertisements not sccepted. Advertisements for Dec.
jesue must reach us not Iater than October 21, 1951,
Radio-Electronics, 25 W, Broadway, New York 7, N. Y.

RIPEAKERS REPAIRED at wholesale prices. Quarantemi
workmanship. Fast service, Amprite Speaker Service.
U Vesey St., New York 7, X.

RAPID RADIO REPAIR by John D. Burke—88-14 168
Rireet, Jamaica, N. Y. Postpaid $1.25.

MAGAZINES (BACK DATED)—FOREIGN, DOMESTI(

Arts, Books. booklets, subseriptions. ete. Catalog 10e
(refunded). Cicerone’s. 86-22 Northern Bivd. Jackson
Heights, N. Y.

WILL BUY ALL ARTI13/47A $200.00, ART13/47 $130.00,
BC348's $65.00, ARC-3 complete $750.00, R77 Receivers
only $400.00. ARC-1's $600.00, B(312 $60.00. BC312
$65.00. Ship Via Express (.0.D.. subject to inspection
to H. Finnegan, 19 Washington Avenue, Little Ferry, New
Jersey,

WE REPAIR., EXCHANGE, SELL. ALL TYPES OF
electrical instruments, tube checkers and analyzers, azle-
ton Instrument Co. (blectnc Meter Latioratory), 140 Liberty
Street, New York, N. Y. Telephone—BArclay 7-4239.

WANTED: AN/AI'R-4, other “"APR-"", "ARR-"", "TS8-",
UlE-" ARC-1, ARC-3, ART-13, everyvthing Surblus.
Epecial tubes, Tech Manuals, Lab quality Test Equipment,
eie. Deserihe, price in first letter. Littell, Farhills Box 26.
lLiayton 9, Ohio.

RADIO—TELEVISION—ELECTRONICS—TUTORING 5
per lesson—Mo. Tech., 3907 North 25th Street, St. Louis
7, Missouri,

Five Element TV Yagi Beams, Aluminum Tubing Etc.
Write for prices. Willard Radcliff, Fostoria,. Ohto.

AMATEUR—RADIO AND ELECTRICAL RESEARCH
Engineering. Ily Twillmann. R.R.%1, Chestertield, Mo.

ANTENNAS AND EQUIPMENT FOR TV AND M.
lowest prices. Wholesale Supply Co.. Lunen-

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

Every Rage of ‘How to Sim
plif: adio Repairs' lu
p cked with on-the-bench,
practical ideas,
photos, charts, diagrams—
no fluff—no vague theory. In
plain every-day language it
ives you priceless sugges-
lons —new servicing ideas.
\ou 11 use and benetit from
he experience of experts.
Parth\l list of enntents: How
to Localize Trouble; How to
Service Amplifiers: How to
Test for Distortion; How to
Test Aglio Circuits; How to
Test Speakers: How to Find
Faults in Oscillators; How 3
to Test Radio Parts—and it's
all yours—-FREE! No obli-
gation.

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

e — G —— S S S— " e— S———

| FEILER ENGINEERING CO., Dept, 10RC1”
8026 N. MONnticeilo Ave.
| Skokie, 11l. (Suburb of Chicago)

Please RUSH my FREE copy of ‘‘How to Simplify
| Radio Repairs.*” |

AAbAAAADDMADMLDDDAMDDMAMLbALDL

$3.00 FOR CARTOON:
IDEAS

4

<

4

{ RADIO-ELECTRONICS vprints several radio

4 cartoons every month. Readers are invited to
contribute humorous radio ideas which can be

4 used in cartoon form, It is not necessary that:

1 you draw a sketch, unless you wish,

4

4

Y ?rYYYvYyryry

Addre:
RADIO CARTOONS, RADIO ELECTRONICS
25 West Broadway. New York 7, N.

vavvvvvvvvvvvvvvvvvvvvvv

RADIO-ELECTRONICS f{or

'\
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By
Regal

Here is the
famous ‘630"
—atanew
low price.

Tried, tested
and proven in
millions of
homes to be
the most of-

ficient TV o
tayout yet.
It's complete.

ly assembled
with picture
tube. Choose
the model and
tube size be-
low.

Your clioice of model
and tube size.

149

Complete
| 1 b With 16 or 17
g - Inch Tube

Model ‘B’
10% Cash With Order

LMO RADIO CO.

509 ARCH 5T7. & 4205 MARKET 5T.
Philadelphia, Pa,

&th & ORANGE 5T5. * Wilmingtan, Del.

4401 VENTNOR AVE. * Atlontic City, M. J,
1133 HADDON AVE. * Comden, N, J.

WANTED
TO BUY

Large and small quantities of new or

vsed electronic government or manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.

Box No. F-2 c¢/o Radio-Electronics
25 West Broadway
New York 7, N. Y.

OCTOBER,

ALL GLASS l6 ALL GLASS%
16FP4 BENT-GUN © R TUBE

Fully Guaranteed, in Factory-Sealed Carton

19
SPECIAL SPECIAL

READY for SHIPMENT—ORDER NOW!

Federated Purchaser

» b DEY 5T., NEW TORK 7, M. Y. »
Dlsey B.3080

114 Hudson St.
1115 Hamilton St.

NEwAKn, N, J.
ALLENTOWN PA.
EASTON, PA 925 Northampton St.

LOS ANGELES CALIF. 911 S. Grand Ave.

1951

| Alexandria, Va.

Communications

| odd, freak set which appears on the

Atlantic seaboard? Some of the old
Pilots—for example—had an i.f. of
115 ke! And it is more than possible
that some of the younger generation, |
who believe that the correct if. is |
always 455, might work for some time
over a set before discovering it should i
be aligned at the one-time “standard”
frequency of 175 ke!

Our apologies to Mr. Burke for alter-
ing the sense of his article, and we
believe he will agree that in talking to
the radio service technician, it is neces-
sary to watch for the exceptions. He
can be depended on to take the more |
reasonable “standard” jobs in his stride.
—FEditor) |

LICENSES ARE NECESSARY
Dear Editor:

My job is instrumentation—gauge de-
velopment—but as to licensing: a num- |
ber of our people will bring their radios
or TV sets to us as a last resort. We
can scarcely refuse even though it
means lost lunch periods.

But how can you blame them? A
fellow with a neon probe and a pair
of jeweler’s diagonals comes along, looks
at the TV set and says, “It won’t play—
I'll have to take it into the shop.” Esti-
mate: $35. Actual cost: one 3-cent fuse,
one $1.02 resistor, and the time spent
in chasing down several leads.

Three more of the same type (in the
past month) are still bad after a $75
expenditure . . .

Now, what protection is available to
either the customer or to the honest
technician except licensing?

WiLLiaAM C. ROBERTSON

(The weakness of the above argu-
ment is, of course, the assumption that

[ licensing will offer protection to the

customer or the honest technician. No
doubt it will offer protection against
unskilled workers masquerading as
service technicians. What the customer
chiefly requires to be protected from
is the dishonest worker—the over-
charger—as this letter and other evi-
dence abundantly proves. While theo-

| retically a proven dishonest technician

could have his license revoked, it is
known that this has not eliminated the
crooked fringe in other licensed trades,
such as electricity and plumbing. Li-
censing may be a step in the right di-
rection, but if accepted as the whole
solution to the problem, will inevitably
(10 far more harm than good.—Editor)

BIG BRAIN
Dear Editor:

I am enjoying your series on elec-
tronic brains very much. I hope you go
on to analog computers after you finish
the present series. Then I would like
to see a series on control circuits which
could be used in guided missiles. Also,
I like the New Patents page and the
various new and unusual circuits which
you print.

RaymoN T. CARPENTER
San Francisco, Cal.
—end—
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ISCARCE

|

RCA Advcnced Voltohmist
or Battery Voltohmist
0-200 MICROAMPS

4 scales-——ohms, milliamps VD(!
VAC and b H.color scale. 4%”
square meter, calibrated, scaled,
and made specitically for RCA

VTN 512.95

BRAND NEW

RCA  METER PANEL H for § CHASSIS partially
the above ... 1.19 | assembled for Volt
Advanced or Inner ohmist .. 1.4
METER BOX for Battery [ Above, with trans
Valtohmist, with strap $1.69 | former $2.8

DUMONT 4-CIRCUIT INPUTUNER

Featuring FM BAXND
reception, as well as 13
TV channels. Fits into
dual channel IF system
Type &30 receivers
with alteration. Higher

gain  Z-to-1 ratio on
high channels. low noise.
input  lmpedance 300
ohms 3125 mes sound

center IF. Continuous
tuning. Complete with
TUBES and KNOBN
Drastically reduced to

A COMPLETE INSTRUMENT—NOT A KIT!

5”7 OSCILLOSCOPE

o HIGH GAIN s 95

o WIDE BAND ]]g e BRAND NEW
e REDUCED to ® Reg. Value $279
2 11 Vertical Bandwidth 10 Cy to 2 Me,, 3db down
= 7- Vertical Sensitivity .66 RMS volts, lnch

z 3: Decade Tyne Frequency Compensated Attenuators
# 4: Horizontal Bandwidth 2 Cy to 900 KC 6 db down
= 5: Horizontal Sensitivity .15 RMS volts/inch

= &% Push Pull Deflection Amplifiers

# 7: Direct Connection to Deflection Plates Available
= E: Internal Synchronization of Either Polarity

# u: Zaxis input (Intensity Moadulation)

= 1{i: Calibrated 60 Cy Test Signal

Tube Complement

2-6AG7. 3 6SN7. l 6AC7, 1-5Y3, 1.2X2, 1.884. 1.5CP1

CARTER DYNAMOTOR

Stock No. 4037AS
Dt gt 6VDC
outpul 400 V@
375 nils, DO Per
fect for mahile com
manieations in car,
plane or hoat

BRAND NEW. List
§71.40. Our Price

534.95

STEP-DOWN TRANSFORMER
Brio 110 220 Vo oSee, 1.y, 30459 33 0v s 95
3tav G 5 amps. Cased and hermetically 3
sealol 47 x 47 x Ihs

TERMS: 209, cash with order, balance €.0,D, wn-
less rated. Prices F.0.B., our warehouse in N. Y. C
Minimum order $5. NOTE: Due to conditions be-
yond our control, prices are subject to change.

————————Phone WOrth 4-3270 —
ACORN ELECTRONICS CORP.

76 Vesey St., Dept. R-10, New York 7, N. Y.

IMMEDIATE
DELIVERY

TUBES

RADIO
and TV

Complete Line of
TUBES TELEVISION PICTURE TUBES
BOUGHT, Radio and TV service men, exn'eri-
-~ menters. amateurs . . . we have
"’OLD a"d many types of scarce tubes ready
TRADED for immediate shipment. Don‘t uss
Send Y take-shifts or spend valuable time
en our looking for tube sources. Try Elec-
Want and tro FIRST . . . and get the tubes
el you need without delay. Get com-
Trude List! plete list and Electro's low prices.
It's FREE . write today!

ELECTRO-SALES ““clace ™


www.americanradiohistory.com

126
RADIO SCHOOL DIRECTORY

F.C.C. COMMERCIAL

RADIO
COURSES

Preparatory Mathematics, Serv-
ice, Broadcast, Television Ma-
rine Operating, Aeronautical,
Frequency Modulation, Radar.

Classes now forming for the

| RADIO OPERATOR'S LICENSE

ENGINEERING

B. S. DEGREE IN 27 MONTHS

| CRITICAL SHORTAGE OF LICENSED OPERATORS
EXISTS

A wanderful future is dowrs with an F.C
cial radio telephone or
leading to top-salaried jobs in aviation,

. commer-
5 license.
broadeasting,

telegraph uperat

Complete Radio Engineering course |nc|. Telev., - ) d jobs in 2 2
transportation and Civil  Service. Sensational new Inni
U.H.F. and F.M. BS Degree Courses also in Mech., stuplified HOME STUDY course teaches you in the Fall term beginning October Ist
Civil, Elect., Chem. and Aero Eng.; Bus. Adm., Accf shortest possible time at lowest possible cost. NO Entrance exam. Sept. 17th
OTHER COURSE LIKE IT! Proven valuahle during

Extensive campus, modern bulldlngs well equipped

labs. Low cost. Prep. courses. Personalized instruc- Veterans. Literature,

World War 11 in speedily training thousands of men,

eliminates tedious schooling, exam, papers, wading
tion. Heavy demand for grc:\dv.n:ﬂes.‘r Placement CID | | trough books. Each page of text directly related 1o GOMMEHGML BAD%O INSTITUTE
jce. Founded in 1884. Prepare now for the civil an official F.C.C. exam. questions, thus assuring you of nded
military opportunities ahead. Enter Jan. March all theory requirements. 38 West Biddlo Street. B-lnmoro 1, Md.
o The entire course, nothing else to buy, containing

June, Sept. Write for Cotalog. |

230 pagoes of comblete material, diagrams, ete.. yours
] for only $9.95. Send check or money order: or pay
Tn'bsﬂTE coll:c: | postman $9.95 upon rveceipt, plus C.0.D. charges.

Complete .mtm!m‘hun guaranteed or money refunded
within ten da

STREAMLINED SELF STUDY COURSES

509 5th Ave, Dept. A New York, N, Y, ‘

24101 COLLEGE AVE. ANGOLA, INDIANA

secnce 21 HONTHS

~ Intensive, specialized course 1nciuding strong  ‘basis

in mathematics and electrical engineering, advanced
\ ATTENTION...

radio theory and design, television. Modern lab. Low
A NEW department of the DON MARTIN SCHOOL

tuition.  Self-help opportunities. Also 27-month
| courses in Aeronautical, Chemicai. Clvil, Electrical.

OF RADIO AND TELEVISION ARTS AND

SCIENCES . , . for instruction and trainlng tn—

and Mechanical Engineering. Approved for G.L
TELEVISION —Incorporating:

Enter, Dec., March, June, Sept. Catalogue,
Writing. Directing, Producing, Acting,
Staging, Lighting.

INDIANA TECHNICAL GOLLEGE

1510 E. Washington Bivd..
e ——— —

ELECTRONICS-RADIO

Modern Laboratory
Instruction In |
® SERVICING
® BROADCAST
OPERATING

Fort Wayne 2, Indiana

Troduction:

® ELEGTRONIG Il‘ld Engineering: Trnnsmlsslon,r Receiving, Camera and

TV ENGINEERING AN S et |
Hp f ||-|n|.|5"1ﬁTED‘ Approved for veterans.

oRFCATALOG . |

THE DON MARTIN SCHooL OF RADIO
[I.EETR[]HJCS |HST|T|.|TE Inc. AND TELEVISION ARTS AND 'SCIENCES ]

21 HENRY, DETROIT 1, MICH. 1655 No. Cherokee, Hollywood 28, Calif. HU. 2328l.

= S— — e — — Ll
° GUMPUTING MAGH'NEHY ‘ 7 _ 77# - | How many times have "you lost money because of a mls.

take in figuring? Do you know how te figure quickly ang
correctly? Can you figure discounts, interest rates. taxes
and all the other calculations you meet up with in your
daily lite?

Are you having trouble qualifying for Civit Service Exams
or Armed Services Promotions, because you‘re not up on
mathematics?

Here is the book that -gives you a good ba:kground in
mathematics; that takes all the irritation and drudgery
out of it. You don't need to be scared of mathematies.
bhecause here’'s the-subject exnlamed without frills, with-
out useless computations, Here's the book for men in radio
jobs: for business men; technicians and craftsmen. explain-
ing and answering everyday mathematic problems in easy-
to-understand words and illustrations.

The Radio Technician will find information on the following:
Ohm’s Law—Resistance— Reastance— Capacities~—Induc-
tances. B

The valuable tables are multiplication and dwnsmn 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 understandmu of mathe-
matics, 1t's a real home-study course in mathematics for
the man who's alert to its importance in the wqrid today.

‘ELEMENTARY MATHEMATICS.
® EASY — SIMPLIFIED — PRACTICAL [ ]
~——————CONTENTS OF BOOK-=--==~-

CHAPTER [. Arithmetic—Addition—Subtraction—Multi- |

Approved for Veleran
Bacheler of
Science Degree Engineering
Ofered in T8 Mo,

Enroll fodgy. Ualimited opporfunity for good
poying  positlons in these ropidly expanding
prafessiom.

e SYMBOLIC LOGIC
and other suhjects

Courses or guided study, by mail—Beginning
or advanced—individuals or study groups—
Fitted to your interests and pocketbook. Write

EDMUND . BERKELEY AND ASSOCIATES

MAKERS OF SIMON
World's Smallest Electric Brain
“Giant Broins or Machines That Think”
John Wilew & Sonz, 1949
36 West 11 St., R10, New York 11, N. Y.

mlELEVISIONg

IPREPARE FOR A GOOD JOB!

COMMERCIAL OPERATOR (CODE)

RADIO SERVICEMAN
TELEVISION SERVICING . . f
BROADCAST ENGINEER

AUDIO ENGINEERING = RADIO & 'I'EI.E'I'ISIDN
EN ENG.

G, * MOTION PICTURE FILM
BROADCASTING = SOUNMD RECORDING '!
UNIVERSITY of HOLLYWOOD

ATATE CHARTERED MONPHOFIT EDUCA |9
INBTITUTION gt

I <01R SANTA MONICA BIAD HOLLTWOOD CALIF.

Author

FM—Television—Broadcast

Police Radio, Marine Radio, Radio Servicing, Avla-

tion Radio and Ultra High mobile applications.
‘ Thorough training in all branches of Radio and Elcc-

tronics. Modern laboratories and equipment. Old es- plication—Invision.
i i ititi CHAPTER Il. Factoring and Cancellation—Fractions—
Approved for. Veterans tahlished gfhwl- i‘““”]e housing facilities. 7 acre ] De(‘1mal%—l’ercu|luge—n¥({alu»—and Proportion. - .
SEND FOR FRER LITERATURE campus. Small classes, enrollments limited. Our CHAPTER 111, The Metric Systein

Hlow to Measure Surfaces and Capacity
(eometry).

CHAPYER v. Powers and Involution—Roots and Evo-
lutio:

CHAPTER Vl Mathematics for the
Manual and Technical Craftsman
—=Thermometer conversions—
Graphs or Curve Plotting—Log-
arithms—Use of the Slide Rule,

CHAPYER Vil. Special Mathematics

the Radio Technijcian.

CHAPTER Viil. Commercial Calcula-

graduates are in demand. Write for catalog.
| Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. C VALPARAISO, INDIANA

CHAPTER IV,

“ BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C. Baltimore 17, Mad.

ONLY

$1.

RADIO and TELEVISION

Thorough Training For Men

|
’ Complete Home-Study

and Women in All Technical Phases
APPROVED FOR ELIGIBLE VETERANS
DAY_EVENINGS WEEKLY RATES
FREE PLACEMENT SERVICE FOR GRADUATES

Course for Passing FCC
Amateur Radio Examinations

e LOW COST e

tions — Interests — Discounts —
Short Cut Arithmetlc,
CHAPTER 1X. Weights and Measures
—Useful Tahles.
Send Stamps, Cash or Money Order.

POSTPAID

Send Today for Your Copy of This Indispensable Book.

For Free Catalog Write Dept. RC-51
It 9Cﬂill Be Carried Readily in Your Pocket. (Slze G
T ..

RCA INSTITUTES, Inec,
A Service of Radio Corporatzon of America
350 WEST 4TH STREET  NEW YORK 14. N. Y.

PERSONAL COACHING

MONEY-BACK GUARANTEE
Write for Details

FEDERAL ELECTRONICS INSTITUTE

34 East Putnam Ave., {Dept. F), Greenwich, Conn

TECHNIFAX, 520 N Michisan Ave.

Chicago 11, L.

Enclosed find $1.00 for which send me ELEMENTARY
MATHEMATICS prepaid.

AUDIO [SCOUND) ENGINEERING
HOME STUDY TRAINING

Prarciical,
Be a “'key’’ man Liearn how to send and DEML A Hrture 4 T Name.
recelve messages in code by telegraph
and radio. Commerce needs t{xousandl ‘:){ Mol il gl g Imiantries.
men for jobs. Good pay, adventure, for detmils—Learn while you earml!| Address.

home qulckl:;
through famous Candler System. Qual
ify for

teresting work. Learn at

HOLLYWOOD TECHMNICAL INSTITUTE

Amateur or Commercial

cense. Wrne tor FREE ROOK.
ANDLER SYSTEM CO.

Dent. 3+ L.an‘)zs Denver 1.Colo..U.8.A.

Li- City & State

RE-10-51

4925 Sanka Monica Blvd. Hollywoed 2T. Califernia

RADIO-ELECTRONICS fer
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Book Reviews

RADIO AMATEUR LICENSE MAN-
UAL (27th edition). Published by
American Radio Relay League, West
Hartford, Conn. 6Y; inches x 9Y; inches,
96 pages (including 32 pages of ad-
vertising). Price 50¢.

This latest revised issue of the well-
known amateur guide has special im-
portance because of the new novice and
technician licenses now being issued.
These classes of license require a code
speed of only five words per minute.
The theory test for novice license is
very simple. A more advanced examina-
tion is given for technician license
which permits operation on ham bands
above 220 me. The manual describes
all classes including these new ones.

Separate chapters are devoted to
each amateur class license. Clear lan-
guage describes who is qualified, how
to obtain a license, regulations which
apply, and operating information. Each
chapter carries its own sample ques-
tions and answers, with schematic dia-
grams included where needed (except
for the extra class which is not yet
effective).

The guide also includes a map of
U.S. zone areas, schedule of times and
places where license exams are given,
U.S. and international regulations, and
an index.

ULTRASONICS, by P. Vigoureux, Pub-
lished by John Wiley & Sons, Inc., 440
Fourth Ave., New York 16, N. Y. 61; x
10 inches, 163 pages. Price $4.00.

The object of this work is to intro-
duce the reader to the technique and
simpler aspects of the theory of propa-
gation of ultrasonies in fluids. Unlike
many texts, this explains, in clear, sim-
ple English, basic and advanced con-
cepts of propagation in liquids and
gases. Math is held to a minimum, with
special relations explained clearly by
numerous graphs. A good bibliography
is appended.—MMK
ELECTRON MICROSCOPIC HISTOL.-
OGY OF THE HEART, by Bruno Kisch
and Joan Bardet. Published by the

Brooklyn Medical Press, I’.0. Box 99,
Cathedral Station, New York 25, N. Y.
63, x 10 inches, 106 pages. Price $5.00.

rb’e ,

L Suggested by Joe E. Buresch, Venetia, Pa.
“This theatre shows movies only to tel-
evision fans.”

OCTOBER, 1951

Microphotographs taken of heart tis-
sue, using the RCA model B electron
microscope, reveal new structures of
sarcosomes and sarcoplasm granules.
This is a careful report, with numerous

microphotographs, but lacks an index.
|

—MMK

TELEVISION TUBE LOCATION
GUIDE (TGL-2). Published by Howard
W. Sams, Inc., Indianapolis, Ind. 5%; x
8%, inches. Pages not numbered, 219
diagrams. Price $2.00.

Second volume in the Television Tube
Location Guide series, this book enables
the TV service technician to identify
all tubes and their circuit functions
from the top of the chassis. This fea-
ture often makes it possible to repair a
TV set speedily when the trouble is
limited to a defective tube.

The new volume takes up where the
earlier one leaves off. It contains tube
placement data on most new models as
well as on some earlier models not
covered in the first volume.

RCA VICTOR SERVICE DATA—Vol-
ume V (1949) and Volume VI (1950),
prepared by RCA Service Co., Inc. for
Radio Corp. of America, Harrison, N. J.
Both volumes are 9 x 11V; inches. Vol-
ume V has 330 pages and Volume VI
has 472. List prices at RCA distributors,
$5.00 and $5.50 respectively.

These volumes are compilations of
service data sheets previously issued
for RCA Victor receivers, TV sets, rec-
ord players and changers, phono pre-
amplifiers, and Dbattery eliminators
during 1949 and 1950.

The sheets have been corrected and
revised to include production changes.
They contain such information as sche-
matic and wiring diagrams, electrical
and mechanical specifications, align-
ment and adjustment procedures, com-
plete parts lists, chassis layouts, and
other useful servicing data.

TV AND OTHER RECEIVING AN-
TENNAS (Theory and Practice), by
Arnold B. Bailey. Published by John F.
Rider Publisher, Inc., New York. 53 x
83, inches, 595 pages. Price $6.00.

Those who have been wading through
such nebulous terms as “all-band” and
“superdirectional” in search of practical
knowledge and performance data on an-
tennas will find the end of their search
in this book. As implied in the title,
the stress is on TV antennas, but the
approach is such that the material pre-
sented is readily applied to antennas in
general as used in the higher frequency
ranges.

After a brief review of terminology
and the nature of the television signal
and its reception problems, the author
goes directly into the theory of anten-
nas minus the high-powered mathe-
matics so often used in books of this
type. About half the volume deals with
antennas that are actually used, and an
outstanding feature of the book is a
number of data sheets which give per-
formance characteristics, patterns, and
a simple sketch of the more common
antenna types. These enable the tech-
nician to select the most suitable
antenna for any given situation.
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NOW! BECOME EXPERT AT

RADIO-

‘TELEVISION

IN 4 EASY STEPS!

Com

N

-

W
PARTIAL CONTENTS
ESSENTIALS OF
RADIO,
800 papgoes. 433 illus.
Clreuit Analysls o Vac-
uum Tubes o Clreults:
Detector o Amplifler o
Tube Osclllator e Power
Supply e Transmitting.
Receiving e Etc.
ELEMENTS OF
RADIO SERVICING.
475 pages, 375 illus.
Multimeters o AC Pow-
er Supply e Speakers o
Antennas e Auto Radlos
s  Push-Pull Output

Stage

BASIC TELEVISION,
592 pages, 415 illus.
Scanning e Synchroniz-
ing e Video Signal e
Brightness Control e
DC Relnsertion ® Pic-
ture o FM Allgnment
o Plcture Tubes o VHF
and UHF transmission
® Reception
TELEVISION
SERVICING,

429 pages. 388 jllus.
Antennas e Transmis-
ston Lines e Test-pat-
tern and Plcture Anal-
ysis e Locallzlng Re-
ception Troubles e In-
terference Remedies o
Deflectlon Clreults . . .
AND MUCH MORE!

in RADIO and TV
Experts—Takes You BY SIM

PLE STEPS From Basic Theory
:p Problems of Repair, Installa-
ion,

FREE 10-DAY TRIAL COUPON

nle!e Selt-Training Course
by F-mous

Color TV, ete.

OW you can do ANY
Radio-TV installation.
service, or repair job like
an expert; operate field-
testing equipment; under-
stand problems of TV,
FM-AM transmission, etc.
Step into a good-paying
job—or start your own
service business. Tram
ourself AT HOME .
N SPARE TIME . .
with the McGraw- Hill
Basic_Course in Radio
and TV
2296 Pages—

1611 Illustrations

The men who wrote
this complete 4-volume
course are among the out-
standing radio and
instructors in America to-
day. Every detail is clear-
ly explained in over TWO
THOUSAND PAGES of
step-by-step instruction
andoverSIXTE N HUN-
DRED ‘"how-to-do-it"" il-
lustrations, cross-section
diagrams, etc. The re-
view questmns and an-
swers ‘‘nail down’" every-
thing vou learn. At-a-
glance “"trouble-shooting™’
charts show how to diag-
nose instantly any radio
or TV breakdown . . .
and how to repair it ex-
pertly and quickly.

The course will pay for
itself many times over. It
can qualify a beginner for
FCC’s_1st-Class License
test; gives an experienced
technician more confi-
dence and skill.

SEND NO MONEY

Mail coupon_ below to
examine complete four-
volume course FREE for
10 days. No obligation.
Or you may examine /n-
dividual books FREE for
10 davs by checking the
proper, boxes m_cm_lgo_n

McGRAW-HILLBEOOK CO.,

Inc., Dep—f._RE-'l 0-51, I

I 327 West 41st St., New York 18, N. Y
0 Send me for 10 day free examination tth

Basic Course in Radio and TV, 4 Vols.
lar retail price is $23.75;

(Regu
Spec:al Course Price

only $19.95 in easy installments. } If not satis-

| fied with Course, 1 will
Otherwise, I'll send $1.

return it, pay nothing.
95 plus delivery then

and only $3.00 in monthly installmenrs.

I vou wish to examine
vidually, check below

any of these books indi-
the ones vou wish us to I

send you for 10 Davs’ FREE EXAMINATION:

@] Basm Television,

For nnv book 1 keep, I’

I O Essentials of Radio,
$6.50
I ery in 10 days, balance i

O Elemen:s of Radio
Servicing, $4.75
a Televmnn Servic-
g, $6.00

in easy monthly install-

1 send $’ 00 plus deliv- :
|
I

ments.
I INGMIE. ot ter e et rns et
Address..
l [ 0314 2 Zone..... State....ooeee. I
POSIHION. ...ererereereereeeretrmntsesecanees st ess s e eeeene I
RE-10-51

Company......covevennceinn .

I O WE PAY FOR DELIVERY if you send first I
payment of $1.95 when ordering Course or full
I price when ordering individual books (prices I

above) Same return pnvnlcse

— ]
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That's

1IIIllTA B” A Buy!

ELECTRONIC THRIFT-LITE Sensational Lightweight
Phototlash with foeume Flash Tube, Works with
any Camera, New. ... ...t iuiintnnnnvunoesr . $44.50

T u B E S NEW—GUARANTEED

Npecial This Maonth to
Readers of Radio Electronics

19¢ 27 | 35L6GT | 128F6 | 826 sz4
—_—| 3a 3523 | faWe | 930 |eaLreT
2c2 12 161 AvVS
weziga |_69¢ 79¢ |12SA7GT| 181e | eBes
6018 |~por——|——r 89¢ 1644 | &C7
29¢ 35v4 S0B5  |=—a| $1.09 | $1.29
553 |35Z4GT |50Y6GT | 125G7 | |
36 57 125K7 “easer

6 6BG6G | 125C7
6J5GT | 2,03 6BQ6GT | 28D
12AT6 | gaARs 385 6J8G | CRP72
125F7 e et 6L7 2V

31 SANBAT ency | 65B7Y [117P7G1
35ZSGT & 7Ly 11724GT
68A 6A06G |
38 | N7 8664

6BE AQ ;
39,44 | ecseT 6816 T 74
117z os o XXFM | <1 49
9004 12415 -
89¢ | sfbe Sea | 12sH7 |5
6F6GT /

2 | 6x6GT &6R7 s VR7S
O1A 6L5G 654 ART | oc3,
1F4 | 6SN7GT 6S8GT o VR10S
1La | 6SQ7GT esp7oT | 2 1A6
iuva 7A6 SATG SH 258Q6GT 2p21
2a5 | 78B4 6! 6US/6Gs 258QAC 3C6
2A6 785 65F7 74 s SR4G
2a7 786 6547 787 s8%s | ., Spec
2C34 7Ca 65K7G1 7C6 | 82 6AC6G
2% 7C¢s | 6SL7GT | 1247GT || B2 | 6AHSG
387 |12a8GT 12ka (117 6AKE

D6 12AU7 | 6UAGT | 1258 Jcao | GAUSGT
6ALS | 12BA6 | 6W6GT | 12SR7 | ZC40) “eBFe
6AQS | 12Ba7 Y66 12% | eBsNe
6AUS | 13FSGT| 6Y7G 14A7/ %1.29 7C7
6Ca 2Q7GT | 627G 12 124¢7
6 12SF5GT| 7A4 1486 | 083,

2S)7GT| 7AF? 1 VR9o | 32L7GT
6V6GT (12SL7GT E6 14H7 1J5G
6W4G 125Q7GYT JE7 22 1LBa | K59
7Ya 25YS TH7 a7 1R4/ RP73
12AVe | 2525 128 52 2Caa [11727GT
12J5GT 26 12A6 2E22 316A

9 30 2aUB | 84 6z4 | 2V3G 3884

25L6GT | 35A5 | 12AX7 01A 3LF4 7174
25Z6GY | 3585 | 12BE6 | 3718 | 3Q5GT 88S

g, qre, or “y Tupes Shipped As Stocked
6-VOLT INPUT

'n"aIEd CARTER GENEMOTORS

Snooperscope Brand New! Way Below

InmEe-(‘(;{wert- List Prlce' Each
er Tube HiSen-

280% 375Maint. 568 525.98
Sy simell | 590V 150Maint. 71 - 29.95
dia. Willemite screen §90v/250Maint. 87 34.95
x 350 lines A” CARYER GENEMOTORS
in. Complete data & tube, plie ith General
each..$4.98; 2 for $9.49 ! Elec(rlc |I'\pu( Filter FREE!

US Navy Version 8C645 Ideal Citizens Band Con-
version, NEW, less tuhes, connector
RADIO COMP RCVR Less Tubes, As Is
Keyer, As Is. ... e
R9/APN4 Receiver,
TG10 Core Unit, Le Tubes
ART 13 Speech Amp., NEW, .
RM29 Conilrol Unit, BRAND NEW B
RT34 /APS13 30 Mc IF Less Tul)ei‘ As Is, Good . .
RS59/TPS3 Good, As Is, Le Tubes
EEGS Telephone Test Set. Fine Cond.
BE6S Time Intcrval Sipnal, Used..
R74 /CRW Rcvr, Less Tubes, As Is, .
o Indicator. Like New
i) Indicator. Like New
PE9S7 I'late Supply Unit, Less Tub
1-108 Range Calibrator. Metal Case. -
Mackay 168B Radio Xmitter, w/Meu;l Case, Less
Vibrapack & TubL‘ Is ..
1-198 Sip. Good Cond, Less Tubes.
M299 Mike" Addpler Good _Cond

@
b

OOBNNWLONHIODAUN

e

NN

N

-

T . As Is.

8C602 Cont.’ Box fOl 522, AS I%
BC60S Amp. Less Tube
BC733 Revrs, CAA appvd, L(~s< “Tubes .
€906 Freq. Mtr. Exc. Cond. Less Tubes.

IN34 XTAL, 69¢: IN35... ... ....00000 0L

VOVONCPAONDE DOVLDVYOOLLVLOYD
NARPOREEROND PRAUIROERMMOMAEDRA

=ObumwLE 3R

AN -

Sell Your SURPFLUS TUBES & Gear
To ""TAB '—5end List & Begt Prices

Best Buy—S5 ma
oc Tumn)z Meter.

5 .51
s PECIA L 0- l 5
VAC, 2 1/16"
Rd., 800 cye.
USN, M;\A $1.69
Micro-Ammeter 0-SO MICRO
A Weston 3”7 Sq. Model 301
NEW ... ... . et $1
Voltmeter 0-50 VAC Weston 3" \
Sq. Mode! 301 1000 ()hms/\
NEW o ovnnininonrans
Voltmeter 0.800 VDC Wesmn
3" Sq Model 301, NEW slz 98
eter —20 4 3vy Wes ‘ 6A
:l" 5q Model 301, NEW 516 S8 bjTG/BB2l4U .....
Money Back Gty. §5 Min. FOB N.Y.C. Add shpg. & 25%
Dep. Prices Subject to Change.

36 Volt \VILI ARD
Mini-BR
NEW! 5 oz. e-
signed Portable
Equip Models

98¢; 4 for §3
2V/27AH \'Vlllard
BB PLU

Volt Vlbralor

Dept. IOEEG (:lChurcs Sstrext

Lk New York 6, N. Y., U. S, A,
cor‘ Churc" & L ty S‘s.
Room 200. Phone Worth 2-7230 |

ADVERTISING INDEX

Acorn Electronic Corp.
Alliance Manufacturing Cu
Allied Radio Corp. .
Almo Radio Co.
Alprodeo, Inc.
American Phenolic
Amplifier Corporation o( ‘America
Barb City Industries, fne. ...
Barry Electronics Corp.
Bell Telephone Laboratorles 5
Boyce-Roche Book Co.

Brook Eloctronics, fnc.’
Brooks Radio and Television Corp
Buchan, Richard J.
Burstein-Applebee Co.
Capitel Radio Engineering Institute
Centralab—Div. of Globe Union ....
Certified Television Labs .
Clarostat Manufacturing Co. oao
Cleveland Institute of Radio Electronics .
Cisin. H. G.

Commercial Trac tute
Communications Equipment Cq.
Concord Radio Corp.
Cornell-Dubilier Electric Corp. ......
Coyne Electrical & TV Radio School

DeForest’s Training, fne. ......... 9
Dow Radio, Inc. ... ...... 122
Electro Products Labs. 16
Electro Sales Co. .. 125
Electro-Voice, Inc. 78
Electronic Instrument Co., Ine. ..... 20

Electronic Measurements Corporatlon
Federated Purchaser, lnc. 5
Feiler Engineering Co. ..
G & G Radio Parts Service
General Electric Co. .

General Industries Co. .
General Test Equirment .
Gonset Company

Greyiock Efectronics Supply Co. |
Heath Company 90. 91, 92, 93. 94. 95. 96
Hickok Electrical Insirument Co. . .

Hudson Specialties Co. . ... ...
Hytron Radio & Electronics Co
Iilinois Condenser Co.
Instructograph Co. .........
JFD Manufacturing Co., fne.
Jamin Importing Co.
Jensen Manufacturing Co.
Lafayette Radio
La Pointe-Plascomold Corp
Leotone Radie Co.

Louis Brothers
Macmillan Co. ..
Mallory & Co., Inc., P, R. .
McGraw-Hill Book Co. ....

127
Merit Transformer Corp. ... 14
Midwest Radio & Tel. Corp. 81
Miles Reproducer Co.. Inc. . 12
Milwaukes School of Engineering 121

National Company, Inc. ... ... I .74

National Radio (nstitute 3
National Schools ... .. 5
National Union Radio Corp. 98
Niagara Radio Supply Corp. 123
Ohmite Manufacturing Co. 76
Opportunity Adlets .. ... 124
Patent Service Inst. ... .. 80
Penn Boiler & Burner Mfg. Corp. 15
Penn Television Products Co. 12
Perfection Electric Co. 80
Permoflux Corporation 12
Precision Apparatus Co, 68
Pres-Probe Co. ............ "z
Progressive Electromcs Co. 83
Quam-Nichols Co. ...... 16
RCA Institutes, Inc. 17

RCA Victor Division (Radio Corporation of America)
fnside Front Cover. Back Coveg

Radiart Corporation 6!
Radio Apparatus Corp. .. 107
Radio City Products Company, 116
Radio Corporation of America 97
Radio Dealers Supply Co. ._..... ... .. .. .. .. 14

RADIO SCHOOL DIRECTORY
Page 126

Baltimore Tech. 1nst. indiana Technical College
Berkeley & Associates Martin School. Don

Candier System Company RCA Instmnes lnc.
Commercial Radio tnst. Streamlined Study Course
Electronics Institute, Inc. Tri-State College

Federal Electronics (nst. University of Hollywood
Hollywood Technical inst. Valparaiso Technical Inst.

Ray Company . ... ........ 72
Raytheon Mfg. Company e 6
Regency Div. (1.D.E Ine.

Reveo Co.

Rider, John F., Publisher, inc. .
Rinehart Books. Incorporated ..
Rose Company . ...

Sanett, Bob 5
Scientific Products of lndlanapolls 5
Simpson Electric Co.
Soundtronies Labs. .
Sprague Products Co.
Sprayberry Academy of Radio
Stan-Burn_Radio & Electronics Co.
Standard Transformer Corp.
Steve-El Electronics Corp.
Superior Instruments Co.
Supreme Publications .. 5
Sutton’s Wholesale Electronics.
Sylvanla Electronic Products, Inc.

Tech Master Products Co.
Technical Appliance Co, 5000 .
Tel-A-Ray Enterprises. Inc. .
Television Communications (nstitute
Trio Mfg. Co. ...... ...... ........
Trivlett Electrical Instrument Co.
Tung-Sol Electrie, tne. ...
United Technical Labs. .....
University Loudspeakers, Inec.
Weller Electric Corp. .......
Wells Sales, (nc. Sooo
West Region Electronics .....
Wholesale Radio Parts Co.,
Radio-Electronics does

not assume
bility for any errors appearing in above index.

responsi-
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The Largest Selling
LIGHTNING ARRESTER
At Any Price!

o

APPROVED

Protects Home and TV
Set Against Lightning
Hazards

2 LIST

U.S. Patent No. D-4664

¢ [Installs anywhere
® No wire stripping, cutting or
splicing
{Complete with strap and ground wire.)

OVER 1,000,000 IN USE TODAY! *
See Your Jobber or Write for
Form No. 84

MARUFACTURING CO., lac..
6101K 341h AVINUE. EROOKLYN 4, N, T.
and “Accossoriar

. J

QUALITY, TESTED TUBES. NEW and
Guaranteed. In stock now: many oth-
ers not listed (XMTG,
low prices.

etc.) — Write
for low,

DYNAMOTORS

BRAND NEW — BOXED
8 V. INP—400 V. out @ 375ma............ $28.00
8 V. INP—E0 V. out @ 250ma............$33.00

New Selenium Rectifiers
Full Wave Bridge Types

18/14 |36/28 54/40 110/100
Gurrent 'yoits |Volts  Volts lyrglrig
TAMP eeeee 83T5 ceenn aunen
2 Amp sz 40 | 3.90 0.5

4 Amp  3.85 | 100 950 -

$1.50 |81
|
\

G Amp 5.85‘ csese - B
8 Amp 590 |10.50

12 Amp 115 18,00 )
24 Amp 16,00 2995 |----- |

We have an interesting inventory of End—Equip-
ment—write

BARRY ELECTRONICS CORP.

136 Liberty S¢., N. Y. 6, N. Y. REctor 2-2563
Terms: 25% with order, balance COD—Send a
few cents for postage—All merchandise guaran-
teed. FOB. N.Y.C.

RADIO-ELECTRONICS for

P
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Book Reviews

ELECTRONS AND HOLES IN SEMI-
CONDUCTORS, by William Shockley.
Published by D. Van Nostrand, Inc.,
250 Fourth Ave., New York, N. Y. 6!, x
91, inches, 558 pages. Price $9.75.

Written by one of the team who de-
veloped the device, this book provides a
practical theoretical and working knowl-
edge of transistors describing in clear
language the concept of the positive
hole and its negative counterpart, the
excess electron.

This difficult subject is handled in
a remarkably lucid fashion, with fully
one-half of the book presenting the
theory in pictorial and descriptive terms
easily understood. Basic quantum and
statistical mechanical principles are
handled, and the reader is “led along”
to more difficult concepts.—MMK

BASIC RADIO COURSE, by John T.
Frye. Published by Radcraft Publica-
tions, Inc., 25 West Broadway, New

York 7, N. Y. 53 x 83; inches, 176 .

pages. Price $2.25.

The radio worker has seen too many
books on radio and television servicing
which continually digress into works
on theory instead of sticking to the
main job of explaining repair tech-
niques. A book with the opposite em-
phasis may be welcomed.

Frye, while writing on basic radio
fundamentals, does not hesitate to
throw in a few hints on servicing the
circuits under discussion, drawing on
his experience as a service technician.
This should make it more readable to
the average technician or radio student.

The contents of the book are known
to many readers of this magazine, in
which it appeared as a serial from
February, 1949, to April, 1951.

AN INTRODUCTION TO LUMINES-
CENCE OF SOLIDS, by Humboldt W.
Leverenz. Published by John Wiley &
Sons, Inc., 440 Fourth Ave., New York
16, N. Y. 61, x 9! inches, 569 pages.
Price $12.00.

This book is intended for nonspecial-
ists in luminescence, and provides in
orderly fashion a fairly complete and
useful description of luminescent solids,
particularly  artificial (man-made)
phosphors. The book is packed full of
useful information presented on a grad-
uate level. Particularly valuable are

the almost 100 pages covering refer-

ences and the Formula,

Subject indexes.—MMK
—end—

Name, and

1% PRECISION GIBSON GIRL

RESISTORS
08, 468 13.000 The Emer-
B 40,
2o 920 25.333 @ gency Radlo
) 7.00
181 1500 150 8 Transmitter.
:gs 5233 3»104.000 4 Send 8 08
é&% slgrals auo-
o .
82 10:000  188:000|l@" 4" &' matically on
120 10.000 120,000 28 500KC. 150-
125 12,000 120.000]| .
128 12,000 150,000 |mile range. No batteries
158 17:299 220K |required. Has hand-driven
250 20,000 "40cea. |generator  tubes, wire.
393 35909 335Y |New. It's only...$5.95
1 Meg. 75¢c ea.
DYNAMOTORS
Input Output Radio
Typne Volts Amps. Volts Amps. ot Price
PEBG 28 1.25 250 060 RC 36 $2.95
DM416 14 6.2 330 170 RU 19 6.95
DM33A 8 7 54 .250 BC 456 4.95
DM42 14 46 515 .110 SCR 506 4.95
1030 050
2/8
PEIOIC 18/26 12.6 400 .135 SCR 515 5.95
6.3 800 020
8D AR93 28 3.25 3715 .150 4.45
23356 21 1.75 285 075 APN-1 3.50
35C0458 28 1.2 250 .040
ZA-085 12/24 4/2 500 .050
ZA-056 12/24 8/4 12/275 3/110
8-19 pack 12 9.4 275 110 Mark 11 8.75
500 .050
D-104 12 225 .100 £2.69
440 .200
DA-3A 28 10 300 .060 SCR 522 8.45
150  .010
14.5 .5
28 1.4 250 .060 APN-1 3.95
PE73CM 28 19 1000 L350 BC 375
CW21AAX 13 12.6 400 135 9.95
26 3.3 8?3 020
BD 77KM 14 40 1000 .350 BC 191 12.95
PEY 28 10 300 .200 SCR
150 .010 522
14.5 5
CAPACITORS
CERAMICON
MMF, MMF MMF
3 25 82
Mewwx | 3| @ | B
6.4/8.7A. 11 50 240
6.4/6A. 8/ 13 51 250
3A. 1.25/ 14 80 345
3A, 115V 60 cy 15 82 350
input. Price, .$3.95 20 a5 500
220 70 1000

Rated C’nncerna Send P 0. Minimum Order $3.00
Send M.O. CHK. Mdse, Guartd. Shpg. Charges
Sent C.0.D. Prleo F.0.8. N.Y.C. Phone Di. 9-4124

COMMUNICATIONS EQUIPMENT GO.
131 Liberty St. Dept. C-10 New York City 7. N. ¥

YOUR CGOPY of

NEW 1951 COMPLETE

GREYLOCK
CATALOG

IS NOW

READY!

Send for it
Today!

68 Pages

crammed full
of Radio—Elec-
tronic — Tele-
vision quality
merchondise at
terrific savings! Many standard lines carried
including:

BOGEN Challenger Line, Boosters

JACKSON Instruments

RIDER Publications

CORNELL-DUBILIER VYibrators, Converters,
Rotators

o SPRAGUE e BURGESS

e REGENCY e ELECTRO-YOICE
® HYTRON e JENSEN

High quolity Greylock Tubes still available
at some of Today's best prices.

If you sell or service Radio, TV or Electronics
equipment, you can't afford to be without
this GREAT BUYING GUIDE! Write NOW for
your copy (unless already on our mailing list).

GREYLOCK ELECTRONICS SUPPLY CO.
I 115 Liberty Street ®© New York 6, N. Y.'
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Check the ones

that can help you
mest and see them
on eppreval

By Basrison. All the information you need to
choose the best equipment, operate it effi-
ciently and make the most effective use of
films on TV. Shows what may go wrong and
how to avoid it; how to edit film, produce

titles, special effects, commercials, newsreels,
combine live scenes with film, and all other
techniques.

$4.65
2.

Television &
FM Antenna
Guide

By Noll and Mandl. Complete data on all
VHF and UHF antennas, including informa-
tion on new types given here for the first time.
Shows how to select the right type for the site,
where and how to install it, how t0 minimize
noise from transmission line, and all other
techniques needed to insure getting the most
out of any antenna system. $5.50

3.

Television
for
Radiomen

By Noll. Clear, non-mathematical explanation

of the operating princCiples and function of
l every part and circuit in today’s TV receivers
| and the basic principles of transmission. Full
instruction in installation, alignment, testing,
adjustment, trouble-shooting. $7.00

Radio and
L. Television
| B Mathematics

By Fischer. 721 sample problems and solu-
tions show you what formulas to use, what nu-
merical values to substitute, and each step in
working out any problem you may encounter
in radio, television or industrial electronics.
Coaveniently arranged for quick reference.

$6.00

USE THIS COUPON

{ 1 TheMacmillan Co., 80 Fifth Ave., New York 11 :
l Please send me the books checked by aum-

| ] ber below. 1 will either remit in full or rerurn §

the books in 10 days. 1

: 1. 2. 3. 4. ]

| Sisaed |

| Address Al

L

s v e o o e o e - - - -

{
!
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THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION.

MANUFACTURER TYPE OR NO. YOLTAGE RPM DIMENSIONS SPECIAL INFORMATION
Stewart Warner 6VDC . 247 x2%" 4”xY4" Lg. shaft
John Oster B-9.2 12vDC 1.4A 5600 2% "x3%" %”xl{s” Lg. shaft. Shunt wd.
General Ind. 62800 13vDC 9A 6800 25" x4” Ya"x%” Lg. shaft. 1/12 HP
Emerson D-26-BT 24VDC 24A 100 2% "x5%" 160 Ft.-0z. torque
Redmond 7-N 24VDC .96A 6000 2%"x3%" Complete blower bly
f. A. Smith 40H 115VAC 60 Cy . 6”x5Y5”x5” 100 CFM blower ($12.95)
Western Elect. FL 115VAC 400 Cy 6700 3%"x4”x4%5" 25 CFM blower °
Signal Elect. D-4272 24VDC .66A 2100 2%"x2 %" % "x1” shaft. 1/190 HP
General Elect. 5 BA50MJ64 24VDC 13A 3%"x1L" Shunt wound
Stromberg D-4496 24VDC .45A L 2Y%"x3%" V4”x%” shaft. .003 HP
Amglo ... 24VDC . 1% 7x2V4” Telephone ringing circuit motor
John Oster A-16B-26R 26VDC 1%”x2Y" 3{s"%2is” shaft. Series Rev.
John Oster DEST-8-1R 27VDC 1.4A 3800 2Yi"x8%"” %"x%” shaft. 1/40 HP
Delco 5069267 27.5VDC .25A 6000 1%7x215” Y4"x1%” shaft. 1 Oz-In Tq.
Western Elect. KS5996-L04 28vDC 2"x2 %" 3i6"x1i" shaft. Series Rev.
Bendix MOSB 28VDC 1.75A 3200 17x2Y,” Y4”x1%” shaft. Series Rev.
Bendix E-11500-1 28VDC 1A 9000 1147"x215" 14”x1Y4” shatt. Series Rev.
Fractional Mtrs. SH-280 28VDC 3.1A 3900 3%"x5%" Ya”x%” shaft. Used in ART 13
Electrolux 20100 28VDC .1A 27x2"5,6" 34"x%” shaft. 20 Deg. rotation
John Oster A-21-E-12R 28VDC .4A L 1% "x2%" . 3s"x%" shaft. Series Rev.
Emerson D-26-BV 28VDC 3.1A 3900 2Y,"x3,” 14”x%" shaft. 1/20 HP
Electrolux 16876 28.5VDC 1.8A 2200 3%7x5” Ya"x1%” shaft. 1/35 HP
Western Elect. KS 9303 50-60VAC 175 Cy JUN 2% 3% B
General Elect. 2J1H1 57.5VAC 400 Cy e 2%U"x3%"” Selsyn differential
General Elect. 2J1G1 57.5VAC 400 Cy L. 2%"x3%" Selsyn transmitter
General Elect. 5BN38HAL0 80VDC .25A 3000 20" x5%" Ya"x%" Ig. shaft
General Elect. 2J1F1 115VAC 400 Cy e 2% "x3” Selsyn generator
Diehl 11-1 110VAC 60 Cy . 4"x5%4" Synchro repeater seisyn
Bendix ... 110VAC 60 Cy e 3"x5%” Synchro differential selsyn
Bendix .. 110VAC 60 Cy L. 34735 * Synchro transmitter selsyn
MANUFACTURER TYPE OR NO. INPUT OUTPUT DIA. LGTH.  SPECIAL INFORMATION
Eicor ML3415-254 27.5VDC 1.5A 250VDC .060A 4” 8%" With- bracket mounting
Eicor ML3412-42 13.8VDC 2.45A - . 220vDC .070A 3%” L1754 No.mounting
Western Elect. DMS3AZ 14VDC 2.8A 220VDC .080A 2%" LY With base plate
Westinghouse 1171187A 27VDC 1.4A 285VDC .060A L 2" 414" No mounting
General Elect. 5DY82AB52 27VDC 1.5A 285VDC .060A 2%" 1734 No mounting
Western Elect. 11710918 27VDC 1.6A 285VDC .075A 250" [y No mounting
Redmond 5047 “27VDC 1.75A 285vDC .075A PA7A No mounting
Eicor ML3415-254 27.5VDC 1.5A 100VDC .150A 3% 57 With base plate.
Eicor ML3420-194 27.5VDC 4.0A 325vDC .200A 3% N7 With base plate
C.Q.R. 355D2BA 27.9vDC 1.25A 220VDC .070A 3I%" 5%” No mounting
Continental DM310A 28VDC .5A 100VDC .01A 2% -4%" No mounting
C.AY. DM32A 28vVDC 1.1A 250VDC .060A %" 4" With base plafe
Pioneer PESEM 28VDC 1.25A 250vDC .060A 24" 4" With base and filter
Bendix DA-1A 28vVDC 1.6A 230vDC .100A I%” 512" -No mounting
Redmond DMS5 3A 28VDC 1.4A 220vDC .080A 2%" %" With base platé
Redmond 5056 28VDC 1.4A 250VDC .060A 2% 4" With base plate.
Eicor ML-3420-90 28VDC 3.3A 400vDC .125 A 3% 62" With base plate” .
Continental DM33A 28VDC 5A 575VDC .160A 3% 7%" :Cont. duty. No mounting
Winco 4156 _13vDC 13A 250VDC .060A 47x 8%” With base piste
13vDC 300vDC .225A o S Intermittent
Continental DMX310A 12vDC 2.8A 150VDC .100A 24”7 -4y Cont. Duty. No mountin
Airs VA 137 115VAC 60 Cy 90-135VAC 7.6A  3%”  .5%” - %”x1” Shaft. Ind. Voit Reg.
DIMENSIONS o
Pioneer PE 55 12vDC .16A 500VDC 0.2A T%"x12%"x13%" " Pwr. Unit W/DM 19G .
Cont. -DYN, Filter and Mounting
Westinghouse PE 94C 28VDC 10.5A 300vDC -260A 8%7x6Y,"x12%4"  Pwr. Unit W/DA3A -
150vDC .010A DYN, Filter and Mounting
14.5VDC 10A
L

P
CHECK WELLS’ HUGE ‘'STOCK FOR IMMEDIATE ‘DELIVERY OF
QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST
* Resistors .+ Condensers + Wire and Cable :+ Relays
* Co-ax Connectors -« Rectifiers « Transformers 7+ :Chokes
* Micro Switches, Toggles ~ e« Antennas « Accessories
¢ Electronic Assemblies . Dial Light Assemblies

SEecley 8-4143

MANUFACTURERS AND DISTRIBUTORS: WRITE FOR CATALOG
ORDER DIRECT OR THROUGH YOUR LOCAL PARTS JOBBER

mommmanemsd 833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL.
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You wouldn’t
want a car that
drives only in
circles !

Of course not. What you want is a car that
will go where you want it to go. And so it is
with volume controls, too...a survey of
hundreds of servicemen revealed the impor-
tance you place on adaptability to the job at
hand. Naturally, vou want a control that is
easily tailored to any job.

Make Sure! Make it Mallory!

Using the Mallory Midgetrol® helps you make
sure that the installation is exactly as you
want it . . . easier for you and insuring com-
plete customer satisfaction.

There are three big reasons why the Midgetrol
1344’/ control does a better job ... because
the permanently fixed tubular brass shaft can
be adapted for any popular knob in a few
seconds . . . because AC switch attachment
is simple and positive . . . because the pre-
cision-controlled carbon element gives

Make it Mallory and make sure! Ask vour
distributor to show vou the Mallory Midgetrol

.. with the features that make instaliation
Jaster and surer than ever.

smoother taper, quieter operation, more

accurate resistance value and less drift
in TV sets.

These same advantages are available in the
Dual Concentric Midgetrol, tailor-made on
the job to match each specific requirement.
It is assembled in five easy steps, in less than
five minutes, using complete, factory-inspected
control sections. You can make over 10,000
different combinations from sub-assemblies
available in distributor stocks.

Complete Dual Concentric
Midgetrol illustrated. Single
section control available

\ in complete line of resist-
ance values.

\ P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Y5 fimdamenial.

the best established brand name

is your biggest stock in frade

/ . Ev2=y RCA picture tube you install sells the
& cez of long-term, high-quality performance
é ...and helps develop a permanent customer.
Stacking and recommending RCA pic-ure
tubes is good business, because no other brand
enjoys greazer customer confidence . . . and customer
confiderce _s your stock in trade.
Remember—more RCA picture tubes are now in

active service than those of any other manufaciure
o o o over 5 million since the advent of commercial lele-

vision, when RCA pioneered the first large-scale
production of picture tubes. Yes, RCA picture tubes
of all types have consistently given outstanding per-
formance.

And, today, RCA kinescopes carry a factory war-
ranty that guarantees your customers against any
defect for six months from the date of insallatron.

Your local RCA Tube Distributor carries a com-
plete line of RCA kinescopes. Whether you waat one
or a hundred . . . he’s ready to serve you.

Keep informed . . . keep in tonuch with your RCA Tube Distributor

RASICHARCRIPORATION of AMERICA

FHARR/SON. N.J.
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