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At Du Mont there is only one

All Du Mont picture tubes are built to the
highest standards of quality — whether for leading
TV receiver manufacturers as initial equipment,
or for the individual serviceman. The same
careful assembly, processing and inspection

is done on every picture tube bearing the

Du Mont name.

Do as leading TV receiver manufacturers do —
choose Du Mont initial quality picture tubes
for new set performance.

CATHODE-RAY TUBE DIVISION

ALLEN B. DU MONT LABORATORIES, INC.
CLIFTON, N. J.

*Trade Mark
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NOW yoOou can own

a 3-Dimension

Relief Map of the World

Molded in Plastic—Four Colors

for only $15.00

See the o

The mountains, valleys, and other natural nfours of’h :
characteristics of the Earth, affecting signal e EQ’-”,, =0 :
transmission and reception, are modeled in ssUerC o T
exact scale at their proper height above sea ¢ at qglan
Ce,

level.
Shows 150 countries and political entities, An entirely new, third dimension,
cities, seaports, airports, rail centers, almost relief map of the World,

1,000 features.
This useful and decorative map is molded
in sturdy, washable plastic with a self-frame,

molded in washable plastic,

to conform with the earth’s contours.

ready for hanging. and measures 21”x34'%"".
Send the coupon today. Be first in town
to own this revolutionary new map for only

$15.00.

DUN & BRADSTREET'S
I' NTERNATIONAL M ARKETS
99 Church Street, New York, N. Y.

Please send me____copies of the molded plastic
world map at $15.00 each. You may bill me.

Print Your Name

LEGEND AR O

Easy-to-read symbols that tell you at a glance the
major seaports, airports, rail centers and important trad-

A Address
ing areas.
At least 150 countries and political entities are clearly
shown, together with population.
City Zone State
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YOU CAN LEARN BY HOME STUDY, IF~

—you are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.
—you choose the school with the most complete training

and service. )

50 Years of Successful Training

National Schools has been training men for success since 1905.
Our graduates are located around the globe, in good-paying jobs
in servicing, installaticn and manufacturing...in public and
private industry, or in their own businesses. All this experience
and background are your assurance of success.

What This New Dimension in Home Study Means to You
As a National Schools student, with Shop Method Home Training,
you master all phases of the industry —TV, Badio, Electronics —
theory and practice. You learn HOW and WHY, in one complete
course at one low tuition.

Because National Schools' world headquarters are in Los Angeles
—*capital city” of TV-Radio-Electronics—cur staff is in close
touch with industry. Our lessons and manuals are constantly
revised to keep you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you learn, and we
give you free placement assistance upon graduation. National
Schools is approved for G. I. Training. Both Resident and Home
Study courses are offered. If you are of draft age, our training
helps you achieve specialized ratings and higher pay grades.
This new dimension enables us to train you as you should be
trained at home, regardless of your age or previous education.

Your Course Includes Valuable Units
‘We send you important equipment, including a commercial, pro-

JANUARY, 1955

fessional Multitester...plus parts to build Receivers, Oscillators,
Signal Generator, Continuity Checker, other units, and Short
Wave and Standard Broadcast Superhet Receiver.
Mail Coupon for Complete Information
Get these two free books about this new
dimension in Home Training. A compre- Mo
hensive, illustrated fact-book and a £
sample National Schools lesscn. Nc Py
obligation, so mail coupon today. M your Fu-ure [
NATIONAL SCHOOLS INRADO |

TECHNICAL TRADE TRAINING SINCE 1905 ‘ TELEVISION
Los Angeles 37,Calif. * Chicago: 323 W.Palk St. AL
1n Canada: 811 W, Hastings St.,Vancouver,.B.C. B
T80 OF T"‘"" -

~
{mail in envelope or paste on postal card)

NATIONAL SCHOOLS, Dept.RG-15
4000 S. FIGUEROA STREET . 323 W. POLK STREET
LOS ANGELES 37, CALIF., CHICAGO 7, ILL

Rush Free Book,‘“Your Future in Radio-TV-Electronies,”
and FRree LessoN. No obligation, no salesman will call,

. NAME BIRTHDAY. 19
ADDRESS
CITY. ZONE STEATE

[ Check if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge

| Bl
g -1 . |
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TUNG-5OL makes
All-Glass Sealed Beam Lamps,
Miniature Lamps,
Signal Flashers,

Picture Tubes, Radio, TV,

Electron Tubes,

| e
special Purpose Election 7

Semiconductor

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

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

I SOUNDORAMA, a new idea in high-

fidelity demonstrations took place dur-
ing a concert of the National Symphony
Orchestra in Constitution Hall, Wash-
ington, D. C., Nov. 13. The 90-man
orchestra, under Conductor Howard
Mitchell, played a selection which was
simultaneously tape-recorded. As soon
as the orchestra completed its perfor-
mance, the recorded version was played
back over an assembly of ten 50-watt
amplifiers and ten three-way loud-
speaker systems mounted on the stage

with the orchestra so that the audience
of 4,000 could compare the original
with modern high-fidelity reproduction.
Standard high-fidelity components made
for home use were employed in the
demonstration.

The program was produced by Sta-
tion WGMS, Washington, with the
cooperation of Fisher Radio Corp., Jen-
sen Manufacturing Co., and Berlant
Associates to show how high-quality
sound reproduction has progressed in
recent years.

@«»‘
i
b

Principals in Soundorama concert. Left to right: B. Berlant, Berlant Associates:
H. Mitchell, conductor; A. Fisher, Fisher Radio Corp.; K. Kramer, Jensen Mfg. Co.

UNDERWATER TELEVISION played
a major role in the recovery of the
recently wrecked jet airliner Comet [
near Elba. The British Government, in-
vestigating similar wrecks, assigned a
ship of the Royal Navy to search for
and recover as much of the airliner as
possible.

Using special television cameras (see
Television Underwater, page 62), the

EUROPE TV REPORT was given by
E. A. Marx, director of the Interna-
tional Division of Du Mont Labs, upon
his return from a fact-tinding survey of
the television situation in Europe. While
stating that foreign TV does not com-
pare in picture quality with that in the
U.S,, he singled out Italy and Germany
as having set the pace in TV progress.

Marx stated that Italy has a chain
of nine TV stations that runs from near

www.americanradiohistorv.com

area of the c¢rash was probed and the
remnants of the plane discovered.
Guided by the television cameras, thou-
sands of pieces of the plane were
brought to the surface—in all, 70%
of the recoverable weight. Some pieces
were no bigger than a matchbox. Study
of the recovered fragments indicated
that metal fatigue had probably caused
the crash.
the Swiss border south to Rome, with
plans under way to extend this network
as far as Naples and to Sicily in the
near future. Germany is rapidly ex-
panding her television network with
the continuous building of television
stations. The Federal German Republic
may soon have 28 TV stations.
Eurovision, the European television
network which covers the Continent,
has a bright future, in the opinion of
(Continued on page 10)
RADIO-ELECTRONICS
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Here is one of the most effective ways
to OPEN THE DOOR to opportunity
in TELEVISION-ELECTRONICS

Your future is the most important thing in
your life! Give it every advantage you
can. Find out about the wonderfully
promising years facing YOU in Ameri-
ca's great, billion dollar field of Tele-
vision-Electronics . . . once you are
properly trained.

And you can now get the very train-
ing Industry wants, either by attending
D.T.1.'s wonderfully equipped Chicago
laboratories—one of the nation’s finest
—or by getting laboratory type training
in your spare time at home.

Remember—you receive more than
just home training from D.T.I. You get
fraining that has profited from the
knowledge and experience gained in
preparing thousands of men in D.T.l.’s
Chicago laboratories.

You get training that includes all of
the wonderful features shown to the
left. You learn-by-reading from lessons
...you learn-by-seeing from D.T.l.’s
exclusive, remarkably effective visual
training MOVIES . . . you learn-by-doing
from many shipments of electronic parts.

EMPLOYMENT SERVICE

And upon completing either the Home Program
or Chicago Laboratory Training, you get the
SAME EFFECTIVE EMPLOYMENT SERVICE that
has already helped thousands of men to a real
job or their own profitable business in Tele-
vision-Radio-Electronics.

Litle wonder so many men express amaze-
ment at the results secured through D.T.I. There’s

NOTHING ELSE like it! See for yourself. Mail
coupon today for the fascinating story about
D.T.l. There’s no obligation. The time to act
about your future is . .. NOW!
The 4141
DeVRY Belmont
2 Avenve
Technical Chicago 41
Instityte Minois
L ] L4

www.americanradiohistorv.com

Here, and above, ore typical views in D.T.1.'s grect Chicago
trainlng canter—attended by many students from the United
States, Canada and the Howalian [slands. These men come
here to benefit from one of the finest, practicol laboratory
troinings, of #ts kind—not only in Television and Radlo—
but alse in Industrial Electronics, Nucleor Instrumentetion,
and otiher highly promising branches of todoy's great,
billion ddiar Electronics field.

DeVRY TECHNICAL INSTITUTE

4141 betmont Ave., Chicago 41, lil,, Dept. RE-1-L

[ would like late facts aboul the many opportunities in
Television-Radio-Electronics, and how D.T.l. cam pregore
me for my start in this billion dollar field.

Name. .Age.
Street Apt.
City. Zone State

DTIs training is available in Canada
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Depend on the COMPLETE line of ROHN

‘ 19

s,

LARGER PROFITS

~

3 added towers to solve ALL your needs

1

1

O

H no. Btower

B “All-Purpose” tower-

Fulfills 7504 of your general
tower necds—is structurally as
M sturdy—yct coses Jess chan the
_l well-known Rohn No. 10 Tow-
er. Ideal for home and indus-
trial inscallations, communica-
ton requirements . . . eliminates
stocking many different tower
| models. Selfosupporting to 50 .
or guyed to 120 ft. Easy to climb
for rast. cificient servicing. Util-
1zes " Mugic Triangle’ which in.
H  sures fur greater strength and
4 stability. Permanent hot-dipped
|1 galvanized coating. Dependabil-
ity — a feature customers Je-
mand — is assured with the
2 Rohn No. 6 Tower ... de-
signed to "stand up’ tor years
H  to the rigors of weather and
1 climatic conditions.

and a complete line of ROHN

PEAK
ROOF

A
/; MOUNT

——

¢

Package Tower

""Space Saver''— cuts storage space
300% or more!

Popular PT-48 has almost 50’ of
sturdy tower within a compact 8 x
20" package! "Magic Triangle'”" de-
sign 1s adapted to a pyramid shape
using a wide 19” base with progres-
sively decreasing size upward. De-
creases your overhead €asy to
transport and assemble — cuts ship-
ping costs. Galvanized throughout.
Available in heights of 24, 32. 40,
48,50 and 64 feet!

Borh Towers Feature
THE ROHN
MAGIC TRIANGLE

For structural superiority. famed wrap-around
"magic triangle” design is featured in these
all-stecl towers. Towers have full 2% wide
corrugated cross-bracing welded to tubular
steel legs. The exclusive design assures depend.
able strengeh and permanence.

| FLAT
| ROOF
MOUNT

] . R AN

vo.J

fower

Heights up to0 200 or
more when guyed

Self-supporting up to
60’

Sturdy communication
or TV tower that “'stands
up’ to «// the stresscs
ot weather and climatic
conditions will with.
stand heavy wind and

e loading. Heavy
gauge tubular  steel,
electrically  welded
throughout. Weather

resistant. NON-Corrosive
donble coating provides
durable finish. All sec-
uons in 10" lengths.
Only 2-4 manhours re-
quired tor installing 50"
tower!

———b—e

i
e

Nl — maAsT
BASES

—

“SUPERIOR DESIGN” towers and accessories
L0 (ST ([N GREATER EASE IN HANDLING

also

Fold-over tower

For experimenters, TV service depart-
ments and retailers. Use this kit with
regular Rohn tower sections. Simple
and easy to use.

— ROHN

Telescoping
Masts

Heavy-duty hot-dipped galvan-
ized steel tubing and rigid joints
give extraordinary strength,
Quirck installation . . . mast at-
tached to base—antenna fixed,
then mast hoisted quickly o
desired height, Utilizes special
clamp and guy nng arrange-
ment. Flanged interior section;

T ]

necessary erection parts. In 20,
30, 40 and 50 ft. sizes. Bases
and ground mounts available.

b 3 . . .

/ crimped exterior section gives
mast stability that can’t be beat.
Complete with guy rings and

f

accessories —all galvanized

MAST
'N TV
TUBING

Heavy duty for quick, secure
mounting of tcower to top of peak
roof. Flanges hinged, fastened to
roof with 2 lag screws in each
flange.

X ‘:“-f} PEAK and

o L WALL
[ r MOUNTS

For mounting of mast or pole to
roof or wall. Heavy-duty steel.
Variable sizes. Models for most
every need.

For complete catalog and prices,
see your authorized Rohn Repre.
sentative or Distributor; or write

or wire direct.

For all types flac surfaces. 3-1"
solid steel projections permit first
section of tower to be mounted
directly on roof mount by insert-
ing usual %" bolts.

A
" F_3

/ * DRIVE-IN

BASE

Set on top of ground...3-4’
drive rods driven through base
into ground. First tower section
secured to rods with single bolt
in each leg. Instant erection.

Dept. RE

Complete line of telescoping mast
bases for every requirement, ac-
commodating masts from 17-2%"
diameter. Also available—drive-
in mast bases.

=77 ,-n’
T
. |
wr u
¢ L
Perfect answer for television serv-
icing, displag' and storage. Truly

one of the finest of its kind in
economy price range.

SERVICE
TABLE

;

Heavy-duty, hot-dipped galvan-
ized steel tubing., Machined to
perfection. Extra sturdy joints
slotted for full, perfect coupling.

ALSO AVAILABLE

Rotator posts for mounting rota-
tor to tower; House Brackets;
Guying Brackets; UHF Side Arm
Mounts; Mounts for Additional
Antennae on a Tower; Erection
Fixtures; Guy Rings; Installation
Accessories; and dozens of other
items!

Designed and Manufactured Exclusively by

OHN Manufacturing Company

116 Limcstone, Bellevue  Peoria, Illinois

www.americanradiohistorv.com
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LONG-PLAYING 3375 R.P.M. HIGH-FIDELITY

Without any obligation to ever buy another record from vs—now or
later—you can now obtain all the advantages of trial membership.

OW YOU can get a real start on a

complete record collection for only
a dollar. Yes. You get ALL EIGHT of
these great masterpicces — complete to
the last note—for only $1.00. Just ima-
gine—NOT $1 each, but $1 for ALL
EIGHT!

Of course, this price bears no relation
to the value of the recordings. Even for
TWENTY times that amount, you could
not buy these masterpieces in recordings
of equal quality.

Why We Make This Amazing Offer

Actually we were FORCED to make
this “‘give-away” offer . . . for two rea-
sons: (1) Only by putting our record-
ings in your hands can we convince you
how extraordinary their tonal quality is.
Performed by internationally-renowned
orchestras, conductors, and soloists. Cus-
tom-pressed on the purest vinyl plastic.
Reproduced with a fidelity of tone which
encompasses the entire range of human
hearing . . . 50 to 15,000 cycles!

(2) We want to show you how our
new trial membership plan works. As a
trial member, you are not obligated to
buy any other recordings from us—now
or later! You do, however, have the right
to try—free of charge—any of the Soci-
ety’s monthly selections which interest
you. You receive prior notice of these.
You pay nothing in advance. And you
are not obligated to keep those you try
... even after you have plaved them and
read the interesting music notes which

accompany each selection. You pay only
for those which—afrer having tried them
—you decide you really want to own.
And for these, you pay only the low
member’s price of $1.50 per long-playing
disc, embodying on the average about
40 minutes of music by the great mas-
ters. A saving of abour % off the usual
retail price!

There Shall Be Music In Your Home

Think how much beauty and Serenity
these recordings will add to your life-
at a trifling cost. Think how they will
set your family apart as one interested in
the better things of life. Think what a
cultural advantage your children will
gain by having great music as an every-
day inspiration.

Mail Coupon Now

Of course, we cannot keep ‘“handing
out” such magnificent long-playing re-
cording$ indefinitely. Once our member-
ship rolls are filled—and they are limited
by our production capacity—the offer
will have to be withdrawn. So avoid dis-

appointment. Rush coupon with a dollar
today.

The Musical Masterpiece Societv, Inc. \

Dept. 521, 43 West 61st Street
New York 23, N. Y.

MASTERPIECES

COMPLETE TO THE LAST NOTE!
NOT $192 EACH — — But $12° FOR ALL

EIGHT!

00

BACH

Salt Lake Ciry

DUKAS

_—

Internationally Acclaimed!

‘““The recording is of such perfec-
tion it seems to bring the artists into
your living room'’

—Glorious Sounds, Amsterdam, Holland.
‘““The discs can be recommended
without reservation to record lovers™
—The Action. Zurich, Switzerland.
“Excellent series of records”
—The Saturday Review, New York
‘““The beautiful reproduction is a
great merit of the Society”
—The Evening Post, Frankfurt, W, Gerinany.
“Uncommonly fine, even for these
days of technical advancement”
—Los Angeles Examiner, Calif.
L
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SCHUBERT

Symphony No. 8 (The “Unfinished’’),
Zurich Tonhalle Orch., Otto Ackermann,Conduciing

BEETHOVEN

The Ruins of Athens (March and Choir),
Netherlands Philharmonic Choir and Orch.,
Walter Goehr, Conducting

BRAHMS

Academic Festival Overture,
Utrecht Symphony, Paul Hupperts, Conducting

MOZART

Piano Concerto in E Flat, K 107
Artur Balsan, piano, Winterthur Symphony Orch.,
Otto Ackermann, Conducting

Toccata and Fugue in D Minor,
Alexander Schreiner at the Organ of the Tabernacle

WAGNER

Die Meistersinger, Prelude, Act 1
Zurich Tonhalle Orch., Otto Ackermann,Conducting

Sorcerer's Apprentice
Utrecht Symphony, Paul Hupperts, Conducting

MOUSSORGSKY

Night on Bald Mountain

Netherlands Philharmonic, Walier Goehr,Conducting
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ENGINEERS, E. E. or PHYSICS
GRADUATES, for preparation
of technical manuals...

HUGHES RESEARCH AND
DEVELOPMENT LABORATORIES’
expanding program for pro-
duction of radar, electronic
digital computers, guided
missiles and other malitary
advanced electronic systems
and devices requires the
Sfollowing:

e MR e B e

ﬂ ELECTRICAL ENGINEERING AND
PHYSICS GRADUATES to prepare
operating, servicing and over-
hauling instructions for complex
electronic equipment. Those '
with previous maintenance
experience on military equip-
ment preferred. Writers will
participate in a three-month
program in our technical
training school to become
familiar with the latest Hughes
equipment prior to writing
assignments.

3 enciners EXPERIENCED in the
writing and preparation of
maintenance manuals for
electronic equipment or guided
missiles. These specialists will
work step-by-step with the
people designing, developing
and manufacturing the products
involved. Experience in the
writing of engineering reports
is of value.

-
| HOW TO APPLY J

i
'\ Write full details

! of your qualifications to
[}

Research and Development
Laboratories

SCIENTIFIC AND ENGINEERING STAFF
Culver City, Los Angeles County
California

Assurance is required that relocation
of the applicant will not cause disruption
of an urgent military project.

A T G SR o T S S P e P e S Y e | R e R e S T T, e e S e e e o

THE RAD!O MONTH

Mr. Marx. He said that telecasts of
international football (soccer) games
have caused a sensation. Under this
setup, when such programs are broad-
cast, TV interpreters in each individual
country take over and act as an-
nouncers.

FIRST CONTEMPT PROSECUTION
in the Government’s get-tough policy
against illegal r.f. heat-generating
equipment was enforced against a
plastics manufacturer in New York
City. The violator was sentenced to
a 30-day jail term because he failed
to heed warnings that his equipment
was interfering with a confidential
military radio channel. Assistant U. S.
Attorney Robert Sweet said that this,
being the first, was a test case.
According to Arthur Batcheller,
FCC engineer, under FCC regulations
such industrial devices must be kept
within frequency channels centering on
13.56, 27.12, 40.68 and 2,450 mc.

ELECTRONIC IRONY and shades of
Frankenstein fell upon Sir Robert
Watson-Watt recently. The noted radar
pioneer was fined $12.50 by Kingston,
Ontario, authorities, for speeding. The
police had clocked Sir Robert’s car—
with radar!

THEATER COLOR TV projection
system was demonstrated recently at
the 76th semiannual convention of the
Soctety of Motion Picture and Tele-
vision Engineers held in Los Angeles.
The new system projects color pictures
15 by 20 feet with—according to RCA
—good resolution and brightness. The
highlight brightness is approximately
5 foot-lamberts on an embossed alu-
minized screen. The system can also
be used for monochrome projection.

TWO BILLION DOLLARS' worth of
television service annually may be
expected in this country before 1959,
stated Harold J. Schulman, CBS-
Columbia service director, at a recent
radio-TV  technicians’ meeting in
Atlanta, Ga. The prediction was based
on the estimate that there would be
more than 44,000,000 black-and-white
and 18,000,000 color receivers in use
by 1959.

Not only the inecreased number of
receivers, but their greater complexity,
will increase the amount of service
work. Color receivers, Mr. Schulman
believes, will require an average of six
calls per year, as compared to two for
monochrome sets.

The talk was the main event of the
Atlanta Radio and Television Associa-
tion’s regular monthly meeting. W. A.
Steed, president of the association,
introduced Mr. Schulman to the meet-
ing, held at Jackson Electronic Supply
Co.

ULTRASONICS are being used to
reduce pain and relax muscle spasm
in arthritis patients and help arthritic
cripples to walk.

www.americanradiohistorv.com

(Continued)

At a meeting of the American Insti-
tute of Ultrasonies in Medicine, Capt.
Edward P. Reese of the Army and
Navy Hospital, Hot Springs, Ark., said
he was “quite disinterested and pes-
simistic” when asked to start a study
of wultrasonic treatment of arthritis
because so many drugs, hormones and
other treatments for arthritis had
proved disappointing after first being
hailed enthusiastically. But after a
short experience with ultrasonics, he
thinks that it “may prove to be one of
the greatest advancements in the treat-
ment of arthritis.”

(Further reference to ultrasonies in
medicine can be found in “IRE Shows
Electronic Progress,” in the June,
1954, issue of RADIO-ELECTRONICS.)

RADIO PIONEERS, at a recent din-
ner meeting in New York City, pre-
sented citations to Raymond A. Heising
“for a noteworthy radio career of 44
years and his invention of the system
of modulation used in almost every
standard broadcasting station in the
world” and Lloyd Espenschied “for
his brilliant 45-year radio career which
included pioneering development of
systems of voice communication and the
coaxial cable.” Dr. Heising and Mr.
Espenschied were engineers with Bell
Labs for many years before they re-
tired.

SUBWAY TRAIN communications
have been demonstrated successfully in
a station-to-moving-train hookup. New
York City’s vast rapid-transit system
may soon adopt this communication
system wherein existing signal cables
and the third, or power, rail are used
to transmit frequency modulated car-
rier waves.

In the test, a dispatcher at New
York’s Times Square station spoke to
a representative of the Union Switch
and Signal Division of the Westing-
house Air Brake Co., installer of the
apparatus, who was aboard the train.
Those hearing the demonstration were
impressed by the clearness of sound,
lack of static and continuous operation,
even while the train was crossing
switches.

SURPLUS RADAR equipment might
save coastal cities thousands of dollars
—as well as many lives—by spotting
approaching hurricanes, according to
I. R. Tannehill of the United States
Weather Bureau. He pointed out that
some Midwestern cities now have their
own radar equipment for tornado
searching.

A wused radar can be converted to
a storm spotter for about $10,000, said
Mr. Tennehill. It would cost about
$200,000 to buy a new one. While they
would not supersede the regular
Weather Bureau service, since they
could not detect a storm more than
about 200 miles away, they could tell
exactly where it was and where it was
headed, once it came within range of
the radar. END

RADIO-ELECTRONICS
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Let me send you FREE
the entire story

Just fill out the coupon and mail it.
I will send you, free of charge. a
copy of ‘“How to Pass FCC License
Exams,’” plus a sample FCC-type
Exam, and the amazing new book-
let, ‘*Money.Making FCC Licenso
Information.”’

B \aud L o % -
CARL E, SMITH, E.E. nations,
President

I can train you to pass your FCC

License Exams in a minimnm of nations,
tII‘I’IE if you'’ve had any practical R
radio experience — amateur, Army. VE!
Navy, radio servicing, or other. My DOES nNoT CcO' NSE ¥ L
time-proved plan e¢an help put you, AMATEUR LICE ing the
too, on the road to success. EXAMS
crmemic
W"‘"‘m:'-‘:::u
Cotoiey #

WE GUARANTEE

HERE 1S YOUR

GUARANTEE .

ou fail to Pass ym:n TO TRAIN AND COACH YOU AT HOME IN
Uy ial License exa SPARE TIME UNTIL YOU GET

our

YOUR HOC LICENSE

cessfully license, Pro-

mercial license Y
s%r:d you first sg:hf?‘f this

5 jon witht . q
exammt?tt;r completing our If you have had any practical experience—
days 2 Amateur, Army, Navy. radio repair, or
coufrse.

experimenting

TELLS HOW Employers make

JOB OFFERS Like These
to Our Graduates Every Month

Letter from nationally-known

Letter from nationaliy-known
Airlines:

a manufacturer:

“ltacdtio Overators and Radio Mechanic ““We have a very great need at the
g‘l"'g]:ff"*:di“;'l"'(,"}‘(',‘ :'3:".%““&“- Periodic wa present thme for radio-electronies tech
'eASe W pHor nty 1 neert S 2 o w—p—rs
Toth  positionz  include mar company nieians and  would appreciate any

henefits such as paid vaeations, free flight helpful - suggestions that vou iy he
mileage allowanee and groub insurance.’” ahle to offer.””

These are just a tew examples of the job offers that come to our office periodically.
Some licensed radiomen filled each of these jobs . . . it might have been you!

HERE'S PROOF FCC LICENSES Are OFTEN SE- /7

OUR COACHING at HOME in SPARE TIME

Name and Address
Harry G, Frame, Box 429, Charleston, W. Va,
Charles Ellis, Box 449, Charles City, lowa
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo.
Kenneth Rue, Dresser, Wisconsin
B. L. Jordan, Seattle, Washington

K
Q
CURED IN A FEW HOURS OF STUDY WITH é” F&/
9 -
o <&

License Time
2nd Class 13 Weeks
Ist Class 28 Weeks
Ist Class 34 Weeks
2nd Class 20 Weeks
Ist Class 20 Weeks

CLEVELAND. INSTITUTE OF RADIO ELECTRONICS

CARL E. SMITH, E. E., Consulting Engincer, President
Desk YWY — 4900 Euclid Bidg., Cleveland 3, Ohio

JANUARY, 1955

FREE

Tells where to apply
and take FCC exami

examining office, scope
of knowledge required.
approved way to pre-
pare for FCC exami-

od of checking your
knowledge before 1ak-

GOMMERGIAL
o b (0
Radio Operator

location of

positivemeth-

examination.

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

Here are a few recent examples of Job-Finding results

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
“Your ‘Chief Engineer’s Bulletin' is a grand way of obtaining empioyment for your
graduates who have obtained their Ist class license. Since my name has been on
the list ) have received calls or letters from five stations in the southern states, and
am now employed as Transmitting Engineer at WMMT."”
Elmer Powell, Box 274, Sparta, Tean.
GETS CIVYL SERVICE DB .

] have obtained a position at Wright-Pattersan Air Force Base, Dayton, Ohio, as
Junior Electronic Egquipment Repairman. The Employment Application you pre-
pared for me had a lot to do with my landing this desirable position

Charles E. Loomis, 3516 Genessee Ave.. Dayton 6. Ohio.

URS IS THE GETS AIRLINES JOB

NLY HOME ““Due to your Job-Finding Service. | have been getting

TUDY CDURSE many offers fram all over the country, and have taken a job

HICH SUP- with Capital Airtines in Chicago. as Radio Mechanic."’

LIES FCC-TYPE Harry Clare, 4537 S. Drexel Blvd., Chicago. Il

XAMINATIONS

(;LHS AALNLDLF;sl: Your FCC ticket is recognized by most em-

AL T ; ployers in the electronic field as proof of
your technical ability.

MAIL COUPON NOW

—— . — —— —— ———— e —— e — o o]

CLEVELAND INSTITUTE
OF RADIO ELECTRONICS

|
/ Desk RE-72 |
4900 Euclid Bldg., Cleveland 3, Ohio |
P (Address to Desk No. to avoid delay) |

1 want to know how I can get my FCC ticket in a minimnn of time. Send
e your RILELK booklet. “How to Pass KCC License Examinations’ (iloe: |

not cover exams for Amateur License), as well as a Sample FCC-type exam
amd the amazing new booklet. '‘Money-Making FCC License Information.’” |
l Be sure 10 tell me about your Television Engineering Course. |
l Special tuition rates to members of the U. S. Armed Forces |
l NAME |
| ADODRESS. § |
| CITY . o ZONE STATE |

i FOR PROMPT RESULTS SEND AIR MAIL

www.americanradiohistorv.com


www.americanradiohistory.com

exact replacement
1,202 tv set models

HVO-15 HVO-21 HVO-24
PHILCO PHILCO ADMIRAL

The only transformer line designed exclusively for service—Merit since 1947 has
made available to you a complete line of exact replacement transformers.

Merit's 3 plants are geared to supply your TV transformer needs when you need
them—on the spot for black and white and color with exact or universal replace-
ment flybacks.

MERIT COIL & TRANSFORMER CO.

4427 N. Clark Street - Chicago 40, Illinois

Ask your jobber, or write for, your copy of Merit 1955 Replacement Guide #407 list-
ing up-to-date replacement components for all models and chassis of TV receivers.

CROSLEY
Admiral

Firestone

SYLVANIA

halicraﬂers
ENITH

RC:
PHILCO
TEmerson

SILVERTONE
Motorola
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HIGH-FIDELITY Music-APPRECIATION RECORDS

TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE

[

ON ONE SIDE there is a full performance of a

great musical work, featuring
orchestras and soloists of recognized distinction in this
country and abroad. You [isten to this performance first,
or afterward, as you desire, and then . . .

e i

ON THE OTHER SIDE is an illuminating an-

alysis of the music, with =
the themes and other main features of the work played
separately with running explanatory comment, so that

you can learn what to listen for.

S A,

A NEW IDEA OF THE BOOK-OF-THE-MONTH CLUB

LL TOO FREQUENTLY, most of us are
A aware, we do not listen to good music
with due understanding and appreciation.
There is no doubt about the reason: we
are not properly primed about what to
listen for. Music-AppreciaTION RECORDS
meet this need—for a fuller understanding
of music—better than any means ever de-
vised. Afcer hearing several of these rec-
ords, all the music you listen to is trans-
formed, because you learn in general what
to listen for. This highly enjoyable form of
self-education can be as thorough as the
Music-Appreciation courses given in any
university.

YOU SUBSCRIBE BUT TAKE ONLY THE
RECORDS YOU WANT . . . A new Music-
AppreciaTion Recorp will be issued—for
subscribers only—every month. Ultimately

As a demonstration

WILL YOU ACCEPT
WITHOUT CHARGE

(Beethoven’sf}:g‘th Symphony

A NEW HIGH-FIDELITY RECORDING BY THE LONDON SYMPHONY ORCHESTRA
Norman Del Mar, Conductor
Analysis by Thomas Scherman

ou HAVE HEARp this great work countless times—what
have you heard in it? And what may you have failed
to hear? This demonstration will show you what you
may have been missing in listening

JANUARY, 1955

all the great masterpieces of music will be
included. The announcement about each
forthcoming record will be written by
Deems Taylor. After reading this descrip-
tive essay (presented in a form that can be
kept for long use) you may take the record
or not, as you decide at the time. Dou are
not obligaled as a subscriber lo take any
specified number of records. And, of course,
you may stop the subscription at your pleas-
ure—at any time!

TWO TYPES OF RECORDS AT A RELA-
TIVELY LOW COST . . . All Music-AppPre-
ciatioN Recorps will be high-fidelity, long-
playing records of the highest quality—
3314 R.P.M. on Vinylite. They will be of
two kinds: first, a so-called Standard Rec-
ord—a twelve-inch disc—which will present
the performance on one side, the analysis

on the other. This will he sold at $3.60,
to subscribers only. The other will be an
Analysis-Only Record — a ten-inch disc—
priced at $2.40. The latter will be made
available each month for any subscriber
who may already have a satisfactory long-
playing record of the work being presented.
(A small charge will be added to the prices
above to cover postage and handling.)

TRY A ONE-MONTH SUBSCRIPTION —
NO OBLIGATION TO CONTINUE . ..
Why not make a simple trial, to see if
these records are as pleasurable and as en-
lightening as you may anticipate? The first
record, BEETOVEN’s Firtn Symphony,
will be sent to you at once—at_no charge.
You may end the subscription immediately
after hearing this record, or you may cancel
any time thereafter.

PLEASE RETURN ONLY IF. YOU HAVE A RECORD PLAYER WHICH CAN ‘
PLAY 3313 R.P.M. LONG-PLAYING RECORDS |

MUSIC-APPRECIATION RECORDS R39-1
¢/o Book-of-the-Month Club, Inc. |
345 Hudson Street, New York 14, N. Y.

Please send me at once the first Music-APPRECIATION RECORD,
Beethoven's Fifth Symphony, without charge, and enter my name in a
Trial Subscription to Music-Appreciation Recorps, under the condi-
tions stated above. It is understood that, as a subscriber, I am not
obligated to buy any specified number of records, but may take only
those 1 want. Also, I may cancel this subscription after hearing the
first record, or any time thereafter at my pleasure, but the introduc-
tory record is free in any case. l

www.americanradiohistorv.com
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& BOYCE
UNIVERSAL

% High
Voltage
s, Prohe

Complete
with plug-in
resistors
for any
range,
any meter

Make safe, accurate
high-voltage meas-
urements with any
voltmeter, multi-
meter, or VIVM
having sensitivities
of 10,000 ohms-per-
volt or more.

The new Boland & Boyce Universal High-Voltage
Probe can be used with different instruments for
dozens of ranges . . . and it is safe and easy to use
in the bargain. Complete with 4 plug-in precision
resistors and instructions for matching virtually any
meter . . . any range—I10KV, 30KV, 60KV, and
intermediate ranges. Clear, high-dielectric handle
shows resistors in use. Includes shielded cable with
Amphenol connectors. B&B MODEL 702 HV PROBE
—$12.95 net.

TEST C-R TUBES & CIRCUITS
under receiver's own power

1. Measure both TV
picture tube or re-
ceiver performance
in one all-inclusive
test! Two cabled
leads of B&B C-R
Tube Tester con-
nect between tube
and receiver.

®.9© “
8-position switch tests: grid-cathode, heater-cathode,
and grid-screen leakage: grid cathode voltages; re-
ceiver screen and video output voltages; beam cur-

rent at HV anode; grid control of beam; effect of
brightness and contrast controls; and much more.

Instantly isolates tube or receiver faults. Separate
plug-in power supply available for in-carton tube
testing. Prices include 2 cabled leads and instruc-
tion manual, KIT—$29.95. FACTORY WIRED &
TESTED—$39.95. So/d by leading distributors.

New! B&B Model 704 BIAS BOX

An exact, steady source of d-c bias
voltage, 0 to 17 volts. A ‘“‘must’’
for radio and TV realignment.
Clips and grounds to chassis
apron; connects to nearest 6.3-V
heater voltage terminal, Kit only
A’ gggg Assembled, wired and tested,

Write for brochure describing B&B products.
BOI-AND & BOYCEI Inc.

Dept RE-15, 236 Washington Avenue
Belleville 9, N. J.
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G

IS IT THAT TOUGH?

Dear Editor:

I was very much interested in C. F.
Mahler Jr.’s article on “Tough U.H.F.
Installations” appearing in the October
issue.

Since the beginning of u.h.f. I have
been amused by the fantastic stories
that have come out of Portland, Ore.
I have made hundreds of u.h.f. installa-
tions in seven states and have yet to
install an antenna in a man’s front
yard, on a fence post, outhouse or 7%
| inches off the ground.
| Having been indoctrinated by the

Portland stories, I once installed a
bowtie on the eaves of a house.
time later a new occupant moved in.
Passing the house one day, I was
mortified to find a u.h.f. antenna sit-
ting squarely on the roof where it
| should have been in the first place.

Mr. Mahler’s statement concerning
| the uselessness of a field-strength meter
gives me a clue as to why there are
|so many unorthodox installations out
there. I have found this instrument
extremely useful in u.h.f. work—espe-
cially in determining the practicality
of stacked arrays. The meter will
indicate whether or not you have some-
thing to work with.

HaroLp Davis
Jackson, Miss.

JUST A FEW GRIPES

Dear Editor:

I have been a service technician for
25 vyears. During that time I have
| accumulated a few things 1 would

like to get off my chest. Though I read
| many trade publications, I am writing
| to RADIO-ELECTRONICS because I con-

Some |

sider Mr. Gernsback one of the leaders |

| in the radio and television fields and a
man who has done a great deal for the
| betterment of the service technician.

I have read numerous articles on
jser‘vicing‘, especially servicing in the
home, written by so-called experts. [
think a few weeks’ work in the field,
servicing in the average customer’s
home, will alter their opinions.

When making repairs in the home,
| what customer will pay you for your
vears of experience and ability in
trouble shooting and rapid diagnosis,
when the defective component costs
18 cents? It is logical that in prae-
tically all cases where more than tubes
are involved in a defect, the set has to
be pulled for shop repair. And I am
not even considering the strong possi-
| (Continued on puge 18)
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now you can really

uvnderstand

COLOR TV!

get the new SAMS book

“Fundamentals of
Color Television”

written so
you can
UNDERSTAND it
ONLY

5200

all you want to know
in five great chapters:

CHAPT. 1: “What You Need to Know About Color.”
A simple description of color, its relationship to
the eye, its application in Color ; explains
terms: hue, saturation, mixtures, purity, chro-
matic, achromatic, luminosity, etc.

CHAPT. 2: “Color Picture Reproduction.” Covers
physical aspect of color reproduction in the pic-
ture tube; tube structures and exact physical
functioning in all major color tube types.

CHAPT. 3: “Principles of NTSC Color System.”
Comglete description of Color TV signal; com-
patability requirements; integration of color
and sound; methods of transmission and re-
ception.

CHAPT. 4: ‘'Color Receivers.” Covers theory of
operation of various receiver systems using any
of the color picture tubes, in block diagram
analysis form.

CHAPT. 5: “Circuit Analysis of Color Receivers.”
Covers every circuit in detail; gives practical
information on special components associated
with color; all text supported by photos, block
diagrams and schematics.

Prepare for Color TV with the help of this com-
plete, easy-to-understand up-to-date book. 224

pages. 515 x 814”.
ORDER
TODAY
— e ee——

ORD;S:‘ISA-I 5200
HOWARD W. SAMS & CO., INC.

! Order from your Parts Jobber today, or ]
: write to Howard W. Sams & Co., Inc., t
| 2205 East 46th St., Indianapolis 5, Ind. :
: My (check) (money order) for $..........o0ttn !
! enclosed. Send........ copylies) of “Fundamentals )
! of Color Television” (BA-1, $2.00) :
: Name...... B R :
1 1
b Address. ....... Q00 Q0000Q00000000H0P G otnalolelole i
( 1
: (@57 ro-rir o T oasSeagoo0 Zone....State. .. :
L {outside U.S.A, priced slightly higher) J

RADIO-ELECTRONICS


www.americanradiohistory.com

-

308-PAGE CATALOG

the only COMPLETE catalog
for everything in TV, Radio
and Industrial Electronics

e All TV and Radio Parts
® All Electron Tube Types
® Test and Lab Instruments

L\, CATALOG WNO.140
!

ALLIED

'0G R, WESTEEN A“‘: Abyemarker 16300

\955

\=wOLR On PABY 30U

’ Folevision & industrisl tlectronics

- 7 .
";l ";"_iv.w'hing in Rodio,

SEND FOR IT TODAY!

Get ALLIED’S 1955 Catalog—308 pages
packed with the world’s largest selection of
quality electronic equipment at lowest,
money-saving prices. Select from the latest

Aol I0 EqUI.pmen' R N> in High Fidelity systems and components;
o Custom TV Chassis o= custom TV chassis, TV antennas and
o AM, FM Receiving Equipment = accessories; AM and FM receiving equipment;
@ Recorders and Suppliers _—"_""'.i] P. A. systems and accessories; recorders and
= . supplies; Amateur receivers, transmitters
® P.A. Systems, Accessories l P YL O and station gear; specialized industrial

® Amateur Station Gear
o Builders’ Kits, Supplies
® Equipment for Industry

SEND FOR THE LEADING
ELECTRONIC SUPPLY GUIDE

HI-FI SPECIALISTS
To keep up with the latest
and best in High Fidelity,
look to ALLIED. Count on us

EASY-PAY TERMS

Use ALLIED'S liberal Easy
Payment Plan—only 10%
down, 12 months to pay—
no carrying charges if you
pay in 60 days. Available
on Hi-Fi and P.A. units,

largest stocks of Hi-Fi equip-
ment. We specialize, too, in
TV supply, and are foremost
in the field of Builders' Kits.

recorders, TV chassis, test in-
struments, Amateur gear, etc.

JANUARY, 1955

for all the latest releases and

electronic equipment; test instruments;
builders’ kits; huge listings of parts, tubes,
tools, books—the world’s most complete stocks
of quality equipment. ALLIED gives you every
buying advantage: fastest shipment, expert
personal help, lowest prices, assured
satisfaction. Get the big 1955 aLLIED Catalog.
Keep it handy. Send for your FREE copy today.,

IT’S VALUE PACKED ... SAVE ON
EVERYTHING IN ELECTRONICS

A " e ‘
ALLIED RADIO
world’s largest Electronic Supply House

=
ALLIED RADIO CORP., Dept. 2-A-5
100 N. Western Ave., Chicago 80, illinois

[J Send FREE 308-Page 1955 ALLIED Catalog.

Name

Address

City = Zone State

------------J
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“Everywhere! Even in the most extreme fringe areas, the sensational

Winegard Interceptors are providing clear, enjoyable TV pictures.”

*PATENT PENDING

. siast
d Pixies S\ founde
. § \nterceP fising oV frentimes 9
wpipst SHPME™ T alers icol we have
::::oime by m’orm o s CO‘ ‘ s
Pixie will {hz‘ \o,Frcezr colined array uppLY co
much oW st i \uding
run VP DEL

A great new antenna
that gives you both

Complete all-channel VHF coverage—

Brilliant yagi performance—

Yes, the extraordinary high gain of a yagi . . .’
The pin-point directivity of a yagi . . .

Not on just one channel—not on just one band
~—but clear across the whole VHF spectrum.

Z

The Interceptor is designed
for both black and white and color

The same Interceptor that gives you those sharp, clear
black and white pictures today will give you the truest,
brightest color pictures imaginable in the future.

NOTE-—The Interceptor has been received so enthusiastically
...all over the country . . . that the Winegard Company, even
with around the clock production in its brand new plant,
can’t seem to make Interceptors fast enough. Twice this
season production has been actually doubled over what was
originally planned, and still we are experiencing difficulty in
keeping up with this tremendous demand. So, get your order
in now—and avoid disappointment on delivery.

List price U.S.A. . .. Interceptor . . . per bay.. .$2495
(Stacking bars available)

IMP—Model L-7 for channels 7-13.

On the high VHF band, the IMP

functions as two high gain yagi—

operating side by side in perfect
phase, to give gain and directivity

| far in excess of more conventional
' 7-13 broad band designs.

Imp Features:

¢ Exceptionally high gain on channels 7-13.

e Full wave driven elements.

o Full wave reflector elements.

¢ Electro-Lens Focusing.*

Note—the IMP makes the perfect all-channel attic
antenna for all channels in primary areas.
List price US.A. ... Imp....perbay........
(Stacking bars available)

’ Reports like these

from across the nation
are pouring in, testifying to
the exceptional performance
of our antennas

S >l - - 7:‘ o ;-)
"h":‘g‘\ , & - =
D T - =
=T se
— |
1 Exclusive!

Electro-Lens Focusing !I*

A NEW, more powerful version of our famous
Winegard Interceptor—Now-—makes it pos-

sible to have multi-element yagi
performance on all channels in
the most extreme fringe areas.
The Super 'Ceptor possesses
all of the wonderful features of
- the Interceptor, but with much
increased sensitivity . . . up_to
229, more gain over the stand-

ard Interceptor model.
Features of the Interceptor and Super 'Ceptor

¢ Excellent 300 ohm impedance match over
the entire VHF range.
o Extremely narrow yagi type forward lobes,
with no side lobes and negligible rear lobes.
e Single lead . . . no switching . . . no inter-
action between the high channel elements
and the low band elements.
The New Winegard Super 'Ceptor
(Super interceptor)
With Electro-Lens Focusing!*
Gives you—multi-element yagi performance,
not on one channel . . . not on one band . ..
but on every single channel in the whole
VHF spectrum!

List price U.S.A....Super 'Ceplov...pe; bay 95
(Stacking bars available) $34

THE PIXIE

| Top all channel performance—at a low
| price—featuring unique improved coni-
| cal type driven element—for high gain
| and uni-lobe directivity.

List price US.A. . .. PIXIE... per bay $|495
(Stacking bars available)

See your jobber or write us for additional information about the

Interceptor and other Winegard antennas

Py

WINEGARD comreany

3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA

Winegard — America’s most wanted line of TV antennas — designed to make installations quicker — easier —and more profitable
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New 275-page
Second Edition,

Qs

w1
AR0 art e
W ST aim

RTY replacements available

clally

,Ivﬁll

‘h'

sheets available

Supplemel’ary’
from your distributor,

when Standard types won't do.

Standard types, espe-
tield-assembled

‘“‘Plck-A-Shaft''* ’

“"Ad-a-Switch"*

and
controls,

RTV-ize

FAST, SURE, ECONOMICAL

CONTROL REPLACEMENTS

As easy as using the 'phone book. As sure

as if you looked up the original specs of that chassis.
All because Clarostat engineers, responsible for
the majority of TV controls in use, have compiled
the replacement data available to you in the
Clarostat TV Control Replacement Manual

and the Supplementary Sheets.

Listings are by set-manufacturer’s model
and chassis, part number, Clarostat catalog number,
function and description. Cross references, too.

The 275-page Clarostat TY Control Replacement Manual (2nd
Edition) and Supplementary Sheets to this Manual provide

CLAROSTAT

JANUARY, 1955

® you with our latest TV control-replacement data.
distributor for the Manual and Supplementary Sheets.

Ask your

17
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UWHOA MSerdcemen.

DON'T JUST REPLACE~-

MOLEINIE

with wide-range, high-compliance

TITONE

CERAMIC CARTRIDGES

Always install a Sonotone, the

original ceramic cartridge—

your customers will love you for

it. It will start them on the road

to high-fidelity—and additional
new business for you!

Write for free Sonotone manual today!

New Sonotone Phonograph Modernization Manual

includes an up-to-date cross reference and phono- PHoy, Py
graph model index, fully explains how to use MoDERIllur,o"
Sonotone Ceramic Cartridges. Send coupon below ° Manuy, |
for your free copy, now! o [

ELECTRONIC APPLICATIONS DIVISION ‘\Wo//
SONOTONE CORPORATION

Elmsford, New York

SONOTONE CORPORATION Dept. E
Elmsford. N.Y.

! |
| |
| I
| Please send me a free copy of the Sonotone Phonograph Modernization Manual |
| I
! Name - I |
I ]
| Address._ |
I . I
| City_ State l
o P e ~
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CORRESPONDENCE (Continued)
bility of not having that particular
part on hand when it is needed, espe-
cially parts like sound traps and peak-
ing coils.

Many authors insist that technicians
should carry a scope, v.t.v.m. and all
types of generators into the home, plus
a C-R tube tester. This is ridiculous.
Don’t get me wrong, I have this equip-
ment—and 1 value it highly. But the
prime function of a sweep generator
is for alignment, and the average set
seldom needs alignment when it comes
in for repairs. Only when some amateur
has tampered with it is alignment
necessary.

As for C-R tube testers, having
serviced thousands of sets I can def-
initely state that any experienced TV
technician can tell whether a picture
tube is defective. Money spent for a
C-R tube tester could better be spent
for a finer scope or v.t.v.m.

I want to register also a complaint
against most manufacturers of radio
and TV sets, from the standpoint of
accessibility of components. And I am
including the most recent 1955 models.

Why don’t TV manufacturers use
some of their engineering talent to
malke sets more serviceable? Replacing
a picture tube in some Philco receivers
is a major operation. Don’t they realize
that the recommendations of tech-
nicians to customers will depend upon
how easy it is to service a set?

And why don’t manufacturers make
picture tubes removable from the front?
Sometimes a picture can be improved
considerably by cleaning the face of
the tube. But technicians hesitate be-
cause it is a lot of work in most sets.
Serviceability is a very important fac-
tor to the customer, too. He foots the
bills, and tough servicing means larger
labor bills.

I dread the thought of servicing color
receivers. As far as cooperation with
the service technician is concerned, TV
manufacturers still haven’t rounded
first base on black-and-white.

How about more practical articles on
servieing? With 25 years behind me,
I am still learning new tricks every
day.

ANTON FELDMAN
New York, N. Y.

COLOR-CODED CLIPS
Dear Editor:

I noticed an article by Charles Cohn
on improvised color coding for alligator
test clips in the Try This One column,
page 121 of the October, 1954, issue,
and wish to exclaim that clip insulators
in five code colors are being made by
our client, Mueller Electric Co.

Long ago Scott Mueller told me that
they were developing coded insulators,
despite the absence of a ready market,
simply because they felt responsible
for providing what is still a conve-
nience, in advance of the real need.
As you know, Mueller Electric Co. is a
major producer of clips and insulators.

NoBLE D. CARLSON
PDA ADVERTISING AGENCY
Cleveland, Ohio

RADIO-ELECTRONICS
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High voltage surges due to inequalities of heater warmup time
previously have limited the most effective use of “'series connec-
tions”’ of tube heaters in TV receivers. The new Raytheon *‘Series
String”’ Tubes — now used by many leading set manufacturers —
virtually eliminate heater burnouts, permitting the use of this type
of circuitry which results in lighter, more compact receivers.

Raytheon helped set manufacturers solve this warmup problem,
by designing a new line of ‘‘Series String’’ Tubes which feature
tightened controls on heater warmup, identical current value and
a heater stability so improved that heater burnouts from warmup
surges are rare. By narrowing the tolerances on heater wire to
one-third of the former specifications and improving heater coat-
ing techniques this has been achieved. This important advance
plus Raytheon’s thorough knowledge of every aspect of tube
construction guarantees the superior quality of Raytheon “Series
String’’ Tubes.

RAYTHEON 3ALS RAYTHEON 3AUé RAYTHEON 3BCS RAYTHEON 3BN6 RAYTHEON 3CB6
Is a heater-cathode type is a heater-cathode type, is a heater-cathode type: is a 7-pin miniature, heater- is a heater-cathode type
double diode of miniature sharp cutoft pentode of minia- sharp cutoff pentode, of mia- cathode type, sharp cutoff shatp cutoff pentode of min-
construction. Its principat ap- ture construction designed iature construction. Used as pentode. Designed to perform iature construction designed
plication is as a diode detec- for service as a high-fre- an RF amplifier and as a high- the combined functions of for use as an_ intermediate
tor, automatic volume control quency amplifier in radio and frequency, intermediate am- limiting and frequency dis- frequency amplifier, operatin
rectifier, or as a low current television receivers. plifier. crimination in FM and re- at frequencies in the order o
power rectifier, ceivers. 40 megacycles, or as an RF
amglifier in VHF Television
Tuners.
RAYTHEON 5AMS8 RAYTHEON S5ANS RAYTHEON 5J6 RAYTHEON 5U8 RAYTHEON 6S4A
is a diode pentode of minia- is"a medium-mu triode and a is 8 heater.cathode type, is a heater-cathode type tri- is 2 heater-cathode type
ture construction designed for sharp cutoff pentode of min- double triode of miniature ode-pentode of miniature con- medium-mu, high-perveance
use as a video detector and iature construction designed construction designed for struction designed for use as triode of miniature construc-
IF amplifier in television re- to perform combined func- mixer applications. an oscillater mixer. tion for use as a vertical de-
ceivers. tions of a video detector or IF flection amplifier in TV re-
amplifier and sync separator. ceivars.

RAYTHEON 65N7GTB RAYTHEON 7AU7 RAYTHEON 12AX4GTA RAYTHEON 12BH7A RAYTHEON 12BKS
is a dual triode designed for is a heater-cathode type is a heater-cathode type di- is a heater-cathode type is a miniature beam power
use as a combined vertical os- double triode of miniature ode designed for use in Hori- medium-mu double triode of pentode designed for use as a
cillator and vertical deflection construction designed for use zontal frequency damper miniature construction de- powzr output tube in radio
amplifier in television re- as a resistance coupled volt- service in television receivers. signed for use as a vertical de- and TV receivers.
ceivers. age amplifier, phase inverter, flection amplifier in television

horizontal deflection oscilla- receivers employing “Series

tor or vertical deflection os- String’ heater designs.

cillator-amplifier in television

receivers.

RAYTHEON 12BY7A RAYTHEON 12L6GT RAYTHEON 12W6GT Ask your Raytheon Tube Distributor

is a heater-cathode type is a heater-cathode type is a heater-cathode type
pentode of miniature con- beam pentode power ampli- beam pentode designed for about these and other new Raytheon
struction designed for use as fier. Generally used as an out- service as a vertical defle:z- “ 5 -y
a video amplifier. put tube in ac-dc receivers. tion amplifier in TV receivers “Series String”’ Tubes.
having a relatively low B sup-
ply voltage.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

JANUARY, 1955 19
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 this great ali-channel antenna discovery

is smashing sales and performance
in every TV area!
Single bay

SUPER RAINZOW
model no. 33t

\
l
the .
CHAMPION
\i

R AR 15 @

brilliant black-and-white performance — | |
and really ready for COLOR!

7

these 3 revolutionary, power-packed
design features — found in no
other antenna today!

1. New spacing formula: Radical new spacing
arrangements between the directors and
reflectors has, for the first time, extended
the full efficiency and high gain of the basic
narrow band Yagi over the full width of
an entire VHF band.

New “‘triple power’” High Band
directors and reflectors: Three-section
directors and reflectors, with insulated
segments, provide combined power of three
High Band Yagis, operating side by side,

in phase.

New “‘inter-mix’’ design: Combines —
into one single antenna — two separate,
independent sets of directors and reflectors,
one for High Band, one for Low Band.
Each parasitic system operates only on its
own band. Fullest efficiency — no
compromise design.

PLUS Channel Master’s patented, super-gain
TRI.POLE . . . the urique triple-power
dipole that made the Champion America’s
most wanted antenna.

Write for complete technical literoture

Fpatant s, 2691738
Ovher Patents Pending

records

-
0 0

e

-
////

4 2

72 ;

fa

>

v

e,
e~
R -

Stacked
RAINBOW v
model no. 330-2

C'IMNNH MAS TEI:’

crea tl ve
Féengmeermg

Hare’s how the RAINBOW out-performs the famous Champian:

1

AL ? » 4 $ . r [l .

+2 |¢3 2.5

1
nnunvl | DI u Dll DI_LDI o | b&
3
Ther TEat o) [a1 5 q ‘i*’ s.u sjo:
vs| ve/ Db |

nuno- 08, DE | DB | DB

10 " " "

Gein Over
¥-Bay
Champion

L nll o8| 08| nl
12 [+1542 [+3.5+a.9
e | o8|

CHANNEL ? 3

Stacked | *1.5 + ﬂsusn .51+ 00 00 +0 | 1 -
G"'_""'::" //‘i/f nlmwl u! Dll\ s | D8 ui l on! o o8
Chameplon i ""." wz |ozs 3 ﬂ '4 +sm +2 nt 5[‘;
I narmsow ol 28 | o8 u|u,nl o8| b8
hofizontal for fringe and super-fringe areas:
polar pattern A
(relative Super Kainbow, model no. 331
veltage) $3759 it

stacked Super Rairnbow.
model no. 331-2
$7570 iy
for suburban and near-fringe areas:
Rainbow, model no. 330
$23&0 fist
stacked Rainbow, model no. 330-2
’48“ Hst

Cepyright 1954, Channel Master Carp,
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for disp

the AI.I.- ;

*all VHF .

for VHF
reception

for UHF and
improved
High Band
VHF reception

model no. 3

brings you teday’s

newest installation ideas

for . . . more effective installations

. « « greater customer suatisfaction

.+ . higher profits for you!

with features found.|

rotator today:

e flexible worm gea
thrust bearing.

removable motor, electri {‘ anc

mechanical stops.

weatherproof, lightwei
strong. o
straight-thru mast mountin

built-in chimney mount.
extremely high terque.

WV

the only indq
with this “2-W

yminum Masting.
new idea in antenna
asting—

can never rust!
e in telescoping sections

-e 1n swaged 5, 10, and 14
foot sections
Lightweight ALUMast is
145 the weight of steel,
making it so easy to in-
stall — it swings right up!
dtronger than steel,
_UMast is easier to
k and actually more
nical.

fed antenna com-
only one trans-
-3
first time, you can tie
"* an unlimited combina-
on'of antennas, including sepa-
‘rate antennas operating on the
same band.
eal for areas currently using
ators, manually-operated se-
switches, and ‘“‘omni-
1bnal” antennas.

=
5 list price: \q 1
542 This interlocked A b

each stack consists of 4
hardware  antennae couplers © '
join. and I Hi-Lo cgup-
. ler; joins 4 anténnas.

- rerigoms -~

-

et (234" x 47).
p control bar.
.-'r-‘ K
il

. CHANNEL MASTER CORP. &

‘WORLD'S LARGEST MANUFACTURER OF TELE
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Your Best Buy...

for Black-and-White...and COLOR TV

RF-IF Response

RCA WR-89A S RCAWR-59C
Crystal-Calibrated _ Television Sweep Generator

e

Marker Generator : gl b
= .
’ i
i

AR s

o
e i Sl

In color receivers, all of the color information is contained in the region from
about 2 Mc to 4.1 Mc on the over-all rf-if response curve, as shown in Fig. 1.
Any loss of gain in this region will weaken the color signals. If the loss is
appreciable, it may result in such effects as poor color sync, poor color “fit”
(incorrect registration of color and brightness information on the kinescope),
or cross-talk or color contamination between I and Q channels.

The rf-if amplifiers must be aligned correctly to provide flat response for
modulating frequencies up to 4.1 Mc. The RCA WR-59C Sweep Generator
and WR-89A Marker Generator provide the flatness of sweep output and
crystal accuracy essential for aligning color circuits.

In color receivers, there are a number of video-frequency sections, including
the video amplifier, the bandpass amplifier, the demodulator channels (see
Figures 2, 3, 4), and the green, red, and blue matrix networks—including the
adders and output stages. A flat video sweep extending down to 50 Kc is a
necessity in checking or aligning the tunable bandpass filter and the I and Q
filters. Late model RCA W R-59C Sweep Generators provide a flat video sweep
extending down to 50 Kc. They also cover all rf and if ranges required for
both color and black-and-white receivers.

Get full details today from your RCA Distributor.

COLOR
SIGNALS

1.5Mc
C
SUBCARRIER .
(K _‘{ o I

£
Mc

pcruref 4.8uc . ZRoME
CARAIER

Fig. 2. Fig. 3. Ngas

fig. 1. 1 Channel Response

Bandpass Filter

Response
Response B

RADIO CORPORATION of AMERICA

TEST EQUIPMENT HARRISON, N.J.

R-Y, B-Y, or Q Channel

RCA WV-97A .
Senior VoltOhmyst® i

REMEMBER that the high
voltage (up to 30,000 volts
and more) must be set to
the specified value before
adjusting purity and con-
vergence, The RCA Volt-
Ohmysts can be used with
the RCA High Voltage
Probe (WG-289 and WG-
206 Multiplier Resistor) to
measure dc voltages up to
50,000 volts.

Now off the press—RCA’s
new enlarged, 2nd edition
of “Practical Color Televi-
sion for the Service Indus-
try.”” Price: $2.00—from
your RCA distributor.

RADIO-ELECTRONICS
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Study AT HOME in your SPARE TIME VETERANS!
= fo be a TELEVISION TECHNICIAN {NON-VETERANS!

YOU LEARN MORE
because I/ GI VE YOU M ORE !

Combination Yoltmeter-
5 Ammefer- Ohmmﬂer

C-W Telephone Tronsmitter Public Address System

tod et LEARN BY DOING

Every one of my students gets enough equipment to set up his own home laboratory. You
learn to be a television technician by actually doing what a TV technician must do on the job.
With the equipment | send you, you build and keep a professional GIANT SCREEN TV
RECEIVER complete with big picture tube (takes any size up to 21-inch) . . . also a Super-
Het Radio Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter,
C-W Telephone Transmitter, Public Address System, AC-DC Power Supply. Everything supplied,
including all tubes. No experience is necessary . . . My practical, easy-to-understand lessons
have brought success to hundreds of men, many with no more than a grammar school
education.

CHOOSE FROM 3 COMPLETE COURSES EARN WHILE YoU lEARN

My Courses cover all phases of radio, FM and television. Almost from the very start you can earn extra money while
learning by repairing Radio-TV sets for friends and neighbors.
Many of my students earn up 1o $25 a week . . . pay for their

RF Signal |
Generator

1. Radio, FM and Television Technician Course

(No Previous Experience Necessary) entire training from spare time earnings. . . start their own
You learn by practicing with the professional equipment | send you. profitable service business.
Many of my graduates now hold down good paying fechnician jobs with 1
such firms as RCA, NBC-TV, (BS-TV, DUMONT TV and numerous other TV FREE FCC COACHING COURSE!
studios and plants. Important for BETTER PAY JOBS requiring FCC License. You

get this fraining AT NO EXTRA (COST. Top TV jobs go to

2. FM-TV Technician Course FCC-licensed technicians.

(Previous Training or Experience in Radio Required)
You can save months of time if you have previous Armed Forces or civilian '
radio experience! Train at home with kits of parts, plus equipment to §
build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA (OST! My School fully approved to frain veterams

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! under new Korem’ G.I.. B.ill. A.vuiluble only to
Affer you finish your home study fraining in Course 1 or 2 you V:ide_ru:s w"°db:9'" training within three years
get two weeks, 50 hours, of intensive Laboratory work on modern SIASISSNGl9E 29SS

elecironic equipmen! af our associate school in New York City, )
Pierce School of Radio & Television. THIS EXTRA TRAINING IS yo” 65’ EE
YOURS AT NO EXTRA COST WHATSOEVER. My courses are com- [-J AR Z/)/] 4

plefe without this exira training, however. It is just on added
opportunity for review and practice.

MAIL THIS COUPON TODAY!
NO SALESMAN WILL CALL!

Br. leonard C. Lane; President Dept. R-1
RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N. Y.

3. TV Cameraman and Studio Technician Course

{(Advanced Training for Men with Radio or TV
Training or Experience)

W T maxg
MENEY w1y

Dear Mr. Lane: Mail me your MEW FREE 800K, FREE SAMPLE
LESSON, ond FREE oids thot will show me how § con moke BIG
MONEY IN TELEVISION. | understond | am under no obligation and
no solesmon wilt colf.

{PLEASE PRINT PLAINLY)

| train you a! home for an exciting high pay job os the man
behind the TV camera. Work with TV stars in TV studios or
“‘on location’ at remote pick-ups!

An optional 30 hour one-week course of practical work on TV

A A Name. ——Age.
studio equipment ot Pierce School is offered upon completion .
of Course 3. i L. =
T R . City. Zone. Stote_____ S
R m T &N{b' T AN A . tw‘”/ | AM INTERESTED IN:
L w“— MU’u/nq Mﬂ/ [0 rodio-FM-TV Technicion Course VETERANSI
[0 FM-TV Technicion Course Write Discharge Date
52 EAST ]9“\ STREET [ ] NEW YORK 3, N. Y. [ 1V Cameramon 8 Studio Technicion Course _ ! <
Licensed by the State of New York ® Approved for Veteran Training
JANUARY, 1955 23
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the most complete line. ..

a model for every application

Models

AR-1 and AR-2

C+*D+*R Rotors have
AXS 679"

* The highest grade premium die cast
aluminum ... so rugged and durable
that it is used for aircraft landing gear.

Model TR-2

Models

TR-11 and 12

PRE-SOLD
for you to MILLIONS
through spot announce-
ments on television.

CORNELL-DUBILIER @THE RADIART corr.

SOUTH PLAINFIELD, N.J, CLEVELAND 13, OHI1O
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A fascinating field! A great future! A good job or
independence in a business of your own! TV is grow=
ing by leaps and bounds—1227 new communities,
1845 new stations have been given the *go-ahead’’.
Trained men are worth their weight in gold!

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

B. W. COOKE, President
A TECHNICAL TRADE INSTITUTE

[SCHOOL] Established 1899
C E 500 S. Paulina Dept. 15-HR4,Chicago 12,

CHARTERED NOT FOR PROFIT
TELEVISICN % RADIO % ELECTRICITY % REFRIGERATION % ELECTRONICS

. Coyne, of course, also offers practical
g resident training in the Coyne Training
Shops here in Chicago in the fields of
TELEVISION-RADIO and ELECTRI-
{ CITY. If you prefer to get information
about our resident courses in either or
both of these fields, then check on th2
coupon accordingly and mail it to us.
Our fully illustrated 48 page Guide
- To Careers in Television-Radio and
Electricity and complete details
about our resident training will be
sent you by return mail. No cost or
obligation to you, of course, and no
salesman will call on you,

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

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

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

B. W. COOKE, President
COYNE SCHOOL
500 S. Paulina St., Chicago 12
Dept. 15-HR4
Send _details of your offer on training checked

below. This does not obligate me and no salesman
will call. I am interested in:

[J Television-Radio Home Training
O Electricity in Coyne Shops
O Television-Radio in Covne Shops

Name..,.....oi00ennen

R R R E TR TS

MAIL COUPON FOR
INFORMATION

Fill in and mail coupon TODAY.
Paste it on a postcard if you
wish. Complete details will
come by return mail. No cost
—no obligation and no
salesman will call,

1955

JANUARY,

25
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the KEY
to your problem

" metal-cased

the NEW LOOK in MULTIMETERS

200000, /D.C. v,
/, 200048 /A.C. V. F‘na\.s)s(ron co.
$0. PASADENA
Q CALIF., U, 5. A,

O, 0
O 40
‘\%QQ"‘

n\

T1sv.ac, S Ny
A.C.CUR-—' 3-0v 1 ’ €5 ]
MODEL 538 \\ ODB 1.73V. 500 £ LINE

POCKET SIZE WITH A 473" LENGTH SCALE

the KEYS
WE I.EAVE IT TO YOU foeyour problems
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . @_m AC CURRENT RANGES

if you could buy the finest movement in a magnetically

shielded metal case? |-,
Phaostron, world famous manufacturer of ENVIRON- P a@stron ANTI-MAGNETIC . . . DOUBLY SHIELDED
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-

tary and Industrial uses introduces a new concept in

Multimeters. This magnetically shielded, metal-cased P"\a@stron LARGE SCALES . .. COLOR CODED

**555" compares with plastic-cased multimeters as a

fine watch in a precious metal case would compare with
a plastic wrist watch. W S|MP|.|CITY ... ONLY 2 JACKS

The shielded, shatterproof and anti-magnetic case in-
sures continued accuracy and integrity of this instru- wm ACCURACY 3% DC 4% AC
2 L ] !

ment for years to came.

Phaostron **555"" Multimeter incorporates more ranges,

including AC current, greater visibility, simplified and PLa@stron GREATER RANGES «..3T01STEPS

functional controls and the greatest value offered to

date.

See the Phaostron '*555', note its many outstanding @‘m FASTER & FUNCTIONALLY EASIER
to vse and read

features, its beautiful satin chrome case, its compact-
ness and light weight, and you will know why

“YOU CANNOT BUY BETTER” $39.95 at your PARTS DISTRIBUTOR

Manufactured by PHAOSTRON COMPANY o 151 Pasadena Avenue o South Pasadena, Calif., U.S.A.
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| Will TrainYou at Home

for Good Pay Jobs, Success in

DIO-TELEVISION

J. E. SMITH
President
National Radio
Institute
Washington, D.C.
40 years of success
training men at
home in spare tinm.

Practice Servicing
with Equipment | Send

Practice Broadcasting
with Equipment | Send

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

students make $10, $15 a week extra

Nothing takes the place of PRAC-
TICAL EXPERIENCE. That’s why
NRI training is based on LEARN-
ING BY DOING. You use parts [
furnish to build many circuits com-
mon to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester which you use to
help fix sets while training. Many

fixing sets in spare time starting a
few months after enrolling. All
equipment is yours to keep. Card
below will bring book showing other
equipment you build.

AVAILABLETO

VETERANS

F-----------‘-------ﬁMﬂ.-‘---—“l‘ﬂl‘---m

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

]
1
i Bo
] 3 . .
; 1 y ua !
This card entitles you to Actual Lesson on Servicing
- shows how you learn Radio-Television at home. You’ll
1 ?lsoR rcelgei’\i‘e lmy 64-Page Blook, “How to Be a Success
omG . . 1 in Radio-Television.” Mail card now!
Television is Growing Fast Bl NO STAMP NEEDED! WE PAY. POSTAGE
[ [ I
Making New Jobs, Prosperity | .. & smih, presidem,
National Radio Institute, Washington 9, D.C.
More than 25 million homes now have Television sets ] Mail me Lesson and Book, “How to Be a Success in Radio-
and thousands more are being sold every week. Well Television.” (No Salesman will call. Please write plainly.)
trained men are needed to make, install, service TV sets. h
About 200 television stations on the air with hundreds NAME. . ... . . ... ... . AGE ..
more being Luilt. Think of the good job opportunities [ ]
here for qualified technicians, operators, etc. If you’re ADDRESS
looking for opportunity get started now learning Radio- i
Television at home in spare time. Cut out and mail 1 CITY. . ZONE ... STATE. .. .
postage free carc!. J. E. Smith, President, National Radio i write in date
Institute, Washington, D. C. OUR 40TH YEAR. i VETS of divcharge
1
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Train at Home to JumpYour Pay

asaRADIO-TYV Technician

J. E. Smith, President
National Radio Institute

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

Training PLUS opportunity is the PER-
FECT COMBINATION for job security,
good pay, advancement. When times are
good, the trained man makes the BETTER
PAY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and your family more of the better
things of life.

Radio-Television is today’s opporiunity
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Then add Television. Television
Broadcast Siations extend from coast to
coast now with over 25 million Television
sets already in use. There are channels for

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

My Training is Up-to-Date
You Learn by Practicing

Get the benefit of my 40 years experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kiis of paris I furnish “‘bring to
life”” the principles you learn from my les-
sons. Read more about equipment you get
on other side of this page.

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
. reading my ad! They decided

are now . .

they should KNOW MORE .

could EARN MORE . .
Mail card below now.

Consultant on
Antenna Systems
‘1 resigned as Chief En-
L2 gineer. Now I am on my
own as consultant on r
private and commercial

antenna systems.

Bailey, Weston, W. Va.

Control Operator,
Station WEAN

“I recelved my license

. . so they
. so they acted! ‘ ‘

$10 o Week

In Spare Time
‘‘Before finishing, I
earned as much as $10
a week In Radio servie-
ing. tn my spare time. I
recommend *5 8.
J. Petruff, Miami, Fla.

Has Own
Radio-Television Shop 1

"Doing Radio and

S . <€ and worked on ships. Televislon servicing full
1,800 more Television Stations. Use of  [Naturally, my training includes Tele- Now with WEAN as tme. Have my own
vision. I have, over the years, added more K Bl to N1 Eurtis Biach:
and more Television information to my S DR g 3 4 '
5 . Arnold. Rumford, R. 1. Fort Madison, Towa.
sta r' SOOn 'o Make courses. The equipment I furnish students ‘
gives experience on circuits common to Radi s
2 . o-Television Got First Job
S BOTH Radio and Television. Service Chief Thru NRI
M 7 .
‘Am chief Radioand Tele- ‘My first Job was with
lo fo 515 a WQek Find Out About the Tested o oo W) dmeheistomiee W ol LI B
1 repair shop. a H.NEr. D=
Way to Better Pay . R i e ey - ment for Police and
R 8 it =i = re Dept.”” T. Norton,
Read at the right how just a few of my - g‘&;’;ﬂ,?lﬁz‘?ﬁ:&“e’ 'ng Hamliton, Ohio.

Extra Fixing Sets

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

SEE OTHER SIDE

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

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, “How to Be a Success in
Radio-Television”” because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month. Many graduates make more than
the total cost of my training in two weeks.
Mailing postage free card can be an im-
portant step in making your future success-
ful. J. E. Smith, President, National Radio
Institute, Washington 9, D. C. OUR 40TH
YEAR.

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

BUSINESS REPLY CARD

No Postage Stamp MNecessary f Mailed In The United States

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

JKLMN
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My Training Leads to Jobs Like These

BROADCASTING

Chief Technician

Chief Operator

Power Monitor
Recording Operator
Remote Control Operator

SERVICING

Home and Auto Radios
P.A. Systems
Television Receivers
Etectronic Controls

FM Rodibs

IN RADIO PLANTS
Design Assistant
Transmitter Design
Technician

Eperssssmnaag @
~ 4 £

£ oy

1 Have Your Own Business

Many NRI trained men start
successful
Television sales and service bus-
iness with capital earned in
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. J., writes: “I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”

their own

m

Service Manager
Tester

Serviceman
Research Assistant

SHIP AND HARBOR
RADIO

Chief Operator

Assistant Operator

Radiotelephone Operotor

GOVERNMENT RADIO

Operator in Army,
Navy, Marine Corps,
Coast Guard

Forestry Service
Dispatcher

Airways Radio Operator

Radio-

AVIATION RADIO

Plane Radio Operator

Transmitter Technician

Receiver Technician

Airport Transmitter
Operator

TELEVISION

Pick-Up Operator

Voice Transmitter
Operator

Television Technician

Remote Controt
Operator

Service and Maintenance
Technician

POLICE RADIO
Transmitter Operatar
Receiver Serviceman

CUT OUT=MAIL
_ siage Free CARD
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FILTERED
D-C
POTENTIALS

for accurate
Weston Model 981 meas Uremenfs

Proportional Mutual Conductance Tubechecker

OUTSTANDING FEATURES:

G,, MEASUREMENTS—G,, measurements are made ' By S
more accurately by using filtered d-c plate, screen » ? THE i
grid and control grid potentials. A precision voltage
divider network and selector switch allows a pro-
portionate value of signal voltage to be chosen for
testing tubes having transconductances up
to 30,000 micromhos. Signal voltages of 5.2, 2.6,
1.3, and 0.65 volts peak-to-peak having a fre-

TRy M e

Rl

quency of 5000 cycles are provided. = ; LINE el i
GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered - : 7 = .
d-c potentials of 90, 130, and 220 volts are avail- : ; §
able for plate and screen potentials. A variable = PROPORTIONAL .
filtered d-c voltage in two ranges of 0-5 and 0-20 : MUTUAI.

volts are used to obtain better resolution of Grid =

Bias settings. Far greater accuracy is obtain- CONDUCTANCE

able with filtered d-c potentials than previ-

ously possible in portable tubecheckers. is T U BEC H Ec K E R
METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE— =
Since tube leakage as high as several megohms can B L Z, e
cause poor performance in TV Receivers, this SEND COUPON TO DAY FOR
tubechecker is designed to provide an accurate COMPLETE DESCRIPTION AND PRICES
meter measurement of leakage resistance as high
as 5 megohms between tube elements, thus being
particularly useful for TV servicing and TV line
production assembly,

il
LUkt Suilinii,
i

Weston Electrical Instrument Corporation
614 Frelinghuysen Avenve

Newark 5, New Jersey
TWIN SECTION TUBES—Three toggle switches make it
possible to rapidly check and compare the respec-
tive sections of twin section tubes at only one

Please send literature on the new 981 Tubechecker,

D it | et it et s e St G S Mo s et i g i Sl

setting of the selector switches. NAME
980 LINE
WESTON TEST EQUIPMENT '
JANUARY, 1955 29
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AKRO-MILS

FREE SWING BIN

NEWEST ASTRON SPECIAL OFFER includes
complete BLUE-POINT capacitor stock!

How you cave
$6470 BLUE - POINTS
+522 Swing Bin
$6992 Total
~3997 Savings

| only s2995

your deal price

New ASTRON introductory offer is giving service technicians a complete
assortment — 166 units — 36 different popular values — of fabulous
BLUE . POINT plastic tubulars at 55% off list plus free “Swing Bin”
for better servicing. Individual "Swing Bins” swing out. Keep entire
capacitor stock in easy rcach ... off the bench for more work space.
Visual stock control.

Fabulous BLUE » POINTS are newest, most dependable molded plastic
capacitors made. New solid thermosetting impregnant for high capaci-
tance stability « continuous 85°C operation WITHOUT DERATING
bonded shell and seal impervious to heat and moisture * low power
factor « high insulation resistance ¢ individual tests —all add up to
guaranteed performance of ASTRON BLUE+ POINTS.

557% off list

PG

FREE SWING BIN

Get in on this sensational offer today. Jobber stocks are limited.
Be sure — get yours now!

Available nationally through authorized distributors.

C O R P OR AT 1 O N

255 GRANT AVENUE EAST NEWARK, N. J.

@nn

DEALERS —This special offer available from local
distributors or write to ASTRON for full details.

Export Division: Rocke International Corp., 13 East 40th St., N. Y., N. Y, In Conado: Charles W. Pointon, 6 Alcina Ave., Toronto 10, Ontario
30 RADIO-ELECTRONICS
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Home Study Courses in

offered by

Study Television Servicing—from the very source of the latest, up-to-
the-minute TV and Color TV developments. Train under the direction
of men who are experts in this field. Take advantage of this oppor-
tunity to plaze yourself on the road to success in television. RCA
Institutes, Inc. (A Service of Radio Corporation of America),
thoroughly trains you in the “why* as well as the “how"

of servicing felevision receivers.

Now you can train yourself to take advantage of the big
future in Color TV. RCA Institutes Home Study Course
covers all phases of Color TV Servicing. It is a practical
down-to-earth course in basic color theory as well as how-to-
do-it servicing techniques.

This color television course was planned and developed
through the combined efforts of instructors of RCA Institutes,
engineers of RCA Laboratories, and training specialists of
RCA Service Company. You get the benefit of years of RCA
research and development in color television.

Because -of its highly specialized nature, this course is
offered only to those already experienced in radio-television
servicing. Color TV Servicing will open the door to the big
opportunity you’ve always hoped for. Find out how easy it
is to cash in on Color TV. Mail coupon today.

SEND FOR FREE BOOKLET

Mail coupon in envelope or paste on
postal card. Check course you are inter-
ested in. We will send you a bookliet that
gives you complete information. No sales-
man will call.

®

RCA INSTITUTES, INC.

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

HOME STUDY COURSE IN
BLACK-AND-WHITE TV SERVICING

Thousands of men in the radio-electronics industry have
successfully trained themselves as qualified specialists for a
good job or a business of their own—servicing television
receivers. You can do this too.

This RCA Institutes TV Servicing course gives you up-to-
the-minute training and information on the very latest
developments in black-and-white television.

As you study at home, in your spare time, you progress
rapidly. Hundreds of pictures and didgrams, easy-to-under-
stand lessons help you to quickly become a qualified TV
serviceman.

There are ample opportunities in TV, for radio servicemen
who have expert training. Mail coupon today. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

RCA INSTITUTES, INC.
Home Study Dept. RE-1-55
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

Name
(please print)
Address P
City. Zone State
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ELECTRONICS

Hugo Gernsback, Editor

UNIVERSAL TV RECEIVER

o« . Television, like progress, evolves continuously . . .

know-how, new inventions, new facts and new tech-

niques evolve they are seized on immediately to im-
prove present-day devices of every kind, whether pens,
automobiles, floor mops, radios, corkscrews or television
sets. Nothing is ever perfected; improvements, like
evolution, never stop.

This has been ever true in the radioelectronic indus-
try, famous for rapid changes. No sooner has the
latest model been announced than its designers have
already scrapped it in their minds and have moved on
to next year’s designs. This trend is even more com-
mon in television where the leading manufacturers
bring out new and more modern designs throughout
the year.

It follows that the television receiver of the future
will bear little resemblance to present-day models. This
becomes even more apparent when we reflect that tele-
vigsion has been with us only a comparatively short time
—eight vears. It is still in its swaddling clothes.

For that reason, we should not be overly surprised
at the radical and perhaps fundamental changes that
lie ahead for the new art. And as television is in-
timately fused with its parent, electronics—the latter
itself of recent origin—anything is possible in the
future. Here are a few ideas on television as your chil-
dren will know it.

THE technical world never stands still. As new

® The televiser of the future will certainly require no
outdoor antenna, except in very special cases (fringe
areas, etc.).

® Your receiver will be stereoscopic, i.e, the picture
will have depth—at will he three-dimensional.

® Your TV set will not have a huge picture tube and
most probably it will not be a cathode-ray tube at all.
Consequently, there will be no dimensional scanning
which makes for today’s long electronic scanning beams.
There will be millions of special spots, self-glowing in
three colors when excited electronically in their proper
lineal sequence. They probably will be “steered” by
atomic autotransistors or like devices.

® The resulting picture will be so brilliant that it can
be viewed in bright sunlight. The size of your TV set
will be only as large as its screen. Thus a 21-inch set
will measure about 23 by 16 inches, but it will be only
2 or 8 inches thick. The receiver can be placed on a
table or hung on the wall like a picture.

Its glass, plastic or other special faceplate will also
be the loudspeaker. This speaker will be for the bass
or low notes. The high notes will have a special speaker
incorporated in the frame which surrounds the entire
receiver.

® The TV set hanging on the wall, when not turned
on, will appear as a beautiful painting, water color or
drawing. This picture part disappears the instant the
set is put in operation. Thus, instead of a cumber-
some-appearing big receiver using a large floor area as

JANUARY, 1955

do present sets, the future TV set becomes an esthetic
picture on the wall.* It will weigh less than 25 pounds,
making it easy to service.

® All controls of the future TV set will be pushbutton-
operated. Almost invisible, these buttons will be set
in the lower part of the frame of the set. Each receiver
will have a plug-in cord for remote control operation
and a small disc that fits the hand will have its own
buttons for tuning, volume, off-on switch, etc.

® Other more elaborate models will be almost wholly
automatic. They will turn themselves on and off at
certain specified times, for certain programs only,
switching to other programs automatically. You will be
able to turn the set on or off from any part of the room
merely by blowing a tiny supersonic whistle that hu-
mans cannot hear. The whistle is similar to the special
dog whistles now on the market.

® Merely pushing an extra button on the side of your
receiver will change it from broadcast to closed cireuit.
It also becomes a transmitter now. Lenses for viewing
and a microphone for listening will be built into the
top of the television set frame. Similar TV sets located
in various rooms in your home (or office) automatically
become intercommunicating. Hence you can carry on
conversations as well as see other persons in various
rooms as desired. Note: Those desiring full privacy
simply do not press the special closed-circuit button of
their set. They are thus excluded from intercom-
munication.

® This does not end the versatility of the future TV set.
It can be connected to your telephome by throwing a
special switch on the phone. You can now talk and see
people across the continent and they (at least their
faces) will appear life size on your receiver.

® If vou are a subscriber to the drama, the opera, the
concert hall, your TV set will bring you live the latest
Broadway show or whatever entertainment you desire
—for a price of course—over the switched-on closed
circuit.

® If vou are afraid of burglars. you can become a
member of a special safety service supervision company.
They will monitor your home 24 hours a day via your
TV set. They will watch your home whether you are
in or out or on a trip. It would be difficult for burglars
or intruders not to be seen. Cutting wires or darken-
ing the supervised rooms will be disastrous for the
robbers—it will instantly bring the police on the run.

Lack of space precludes the listing of numerous other
uses of the future universal TV set. But one conclu-
sion 1s certain—the television set can easily become the
most important and valued possession of the future
household.

*First described by the author in Rabplo-Erectroxics, January, 1934,
page 33.
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TELEVISION

HEN the first u.h.f. televi- u.h.f. is TV and not a

Is w.h.f. a foredoomed failure
or the salvation of television?

Here is an impartial estimate.

By DAVID LACHENBRUCH*

“second-class

sion station went on the air

a little over two years ago,

it was hailed as opening a
new era in television. Only by utilizing
the ultra-high-frequency spectrum, said
the Federal Communications Commis-
sion, would it be possible to have a na-
tion-wide TV system with a full choice
of channels for viewers everywhere.

In April, 1952, when the FCC ended
its 3%-year freeze on construction of
new TV stations, it outlined an engi-
neering plan which envisioned a maxi-
mum of 2,051 stations in the United
Ctates—of which 1,445 were to be in the
u.h.f. band.

In the mad rush to get stations on
the air after the FCC’s thaw, too little
thought was given to the tremendous
handicaps under which u.h.f. stations
were starting out. But it wasn’t long
until the dawn.

Some 350 new TV stations have gone
on the air since freeze-end (in addition
to the 108 pre-freeze v.hf. outlets).
These included about 150 in the u.h.f.
band—of which more than two dozen
have already died, for reasons both eco-
nomic and technical. Nowadays very
few new u.h.f. stations are going on the
air. The picture is summed up in Fig. 1.

Note that in 1953, when u.h.f. trans-
mitters first became readily available,
u.h.f. growth paralleled v.h.f. During
the first nine months of that year 81
u.h.f. and 75 v.h.f. stations went on the
air. During the same period of 1954,
only 22 new u.h.f, stations began tele-
casting, as opposed to 57 v.h.f.—but in
the meantime 21 u.h.f stations went out
of business. Today there are fewer u.h.f.
stations on the air than there were on
New Year’s Day, 1954. The pattern is
graphically illustrated in Figs. 2 and 3.

Nevertheless, in many communities,
w.h.f. is now rendering a highly sucess-
ful service—but only in the areas where

*Associate editor, Television Digest with Elec-
tronics Reports.
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service.”

U.hf.'s dark clouds

U.h.f. started out under two great
difficulties, both due to the tremendous
headstart of v.h.f.: lack of receiver
circulation, and lack of technical de-
velopment. When u.h.f. was thrust upon
the scene, there were no tried-and-
proven transmitters, receivers, antennas
or test equipment. There had been vir-
tually no practical experience with the
propagation of the u.h.f. TV signal, as
compared with v.h.f. We could only
accept the word of the leading engineers
and manufacturers — and the FCC —
that equipment and techniques would
develop rapidly.

In setting rules for u.h.f. stations,
FCC engineers took an “educated
guess” and permitted maximum power
of 1 megawatt for u.h.f. stations, on the
assumption that it would give coverage
equivalent to top-powered v.h.f, stations
with effective radiated power (ERP) of
100 kw (on channels 2-6) and 316 kw
(channels 7-13). But a megawatt of
power was just a prediction—no one
had developed and tested a system that
could yield more than one-fiftieth of
that.

When the first u.h.f. stations went on
the air in late 1952 and early 1953, the
most powerful available transmitters
were rated at I kilowatt—capable of
radiating the equivalent of about 20 kw
through high-gain transmitting anten-
nas. At the same time, v.h.f. stations
were boosting their power output to the
maximums of 100 and 316 kw!

Propagation, particularly at low
power, turned out to be extremely
tricky—not at all like v.h.f. In some
locations, even close to stations, it
seemed impossible to find any signal at
all. Receiving antennas were insensi-
tive. Much of the signal was lost in the
lead-in. Receivers were insensitive and
noisy. As to most of the early con-

www.americanradiohistorv.com

What’s happening to U_ H. F.

verters-—the less said about them the
better.

Perhaps the most surprising thing
is that u.h.f. didn’t roll over and die
then and there. But u.h.f. stations were
an immediate success in a few areas,
mostly places which previously had had

300
i
280
260
1240

1220

200

STATIONS ON THE AIR
o
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s

StTIoNS

uNF i
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Fig. 1—Total TV stations on the air,
September 1952 through October 1954.
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STATIONS GOING ON AIR
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Fig. 2—1953 was -4
a year of boom = 5
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and u.h.f 7
20
very poor fringe TV or none. Conver- VHF L] S
sion problems in such locations were 18
nonexistent or negligible, and the pub- 6 UHF -8
lic was willing to go to considerable ex-
pense to pick up a good signal. Where i4
there were already established v.h.f.
outlets, it was far harder to persuade i2 -

the public to spend money on convert-
ers, new antennas and special installa-
tions to pick up the additional TV
signal.

Technical outlook improved

Technical strides in the past two
years haven’t materially changed the
basic pattern of u.h.f., but they have
considerably improved the outlook in
many sections of the country. On the
transmitting end, 12-kw tragnsmitters as
well as directional and higher-gain an-
tennas became available by mid-1953.
As 1954 ended, two companies (RCA
and G-E) were completing the world’s
first 1,000,000-watt u.h.f. TV instal-
lations!

At the receiving end, high-gain an-
tennas now reach out for elusive u.h.f.
signals. Low-loss transmission line does
a far more effective job of carrying the
signal to the set, even in wet weather.
U.h.f. tuners have improved to the point
where some now equal their v.h.f.
counterparts in sensitivity and noise
level.

But even as these technical develop-
ments were in progress, concern for the
future of u.h.f. became so serious that
a Congressional investigation was in-
stituted last spring.

A Senate subcommittee under Sen.
Charles E. Potter, Republican of Michi-
gan, held hearings and accumulated
1,177 pages of testimony and exhibits.
It heard charges that FCC’s policy of
“intermixing” v.hf. and u.h.f. stations

JANUARY, 1955
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Fig. 3—1954 saw increases, but u.h.f. barely held its own.

in the same markets was a mistake,
that v.h.f. station powers and heights
were too great, that the networks were
at fault for not making better programs
available to more u.h.f. stations, that
the equipment makers were at fault and
even that the u.h.f. stations were at
fault for going on the air in the first
place. No concrete action came out of
the hearings. They did create an aware-
ness of the troubles facing u.h.f.—and
may set the wheels rolling toward ac-
tion to help preserve uh.f. TV as a na-
tion-wide medium.

www.americanradiohistorv.com

Power and programs

Scanning u.h.fs two-vear history,
one fact becomes strikingly evident.
Regardless of equipment problems and
technical shortcomings, the communi-
ties where u.h.f. has been successful are
those where the viewer can see the top
TV program on his u.h.f. set. Thus even
a 20-kw station with good network pro-
grams has far more chance of gaining
conversions — and viewers — than the
most powerful station showing ancient
cowboy movies all day.

In areas with little or no v.h.f. serv-
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ice, u.h.f. set sales almost invariably are
good. The trouble spots are the places
where v.h.f. and uwh.f. rub elbows, and
in these locations the v.h.f. station has
all the advantages.

Because it can claim bigger audiences
and wider coverage, v.h.f. can get the
top network programs and attract the
big national advertisers. U.h.f. station
operators complain of inability to ob-
tain national advertising because of
“blind prejudice against wh.f.” by ad-
vertising agencies and advertisers them-
selves—even to the point where some
agencies and sponsors refuse to buy
time on u.h.f. stations in communities
where there is no v.h.f.

As u.h.f. stations have shown they can
deliver the goods, this attitude has
broken down to some extent, and some
agressive u.h.f. stations now boast a
lineup of national advertisers that
would turn many a v.h.f. operator green
with envy. But in the face of local v.h.f.
competition, it is still true that most
u.h.f. stations have to take the leavings
program-wise, and often cannot stir up
any large scale desire on the part of
the public to buy converters or com-
bination v.h.f—u.h.f. receivers. In these
areas the plight of u.h.f. is most serious.

This is not to imply that uh.f. is
doomed to failure in all communities
where there are also v.h.f. stations.
Norfolk and Milwaukee are two exam-
ples—and there are quite a few others
__of communities where u.h.f. stations,
backed by good network programs,
sound equipment and solid relationships
with dealers and service technicians,
have gained sizeable audiences, even in
competition with well-established and
well-heeled local pre-freeze v.h.f. sta-
tions.

But the Norfolks and Milwaukees are
still the exceptions. Despite undeniable
progress in u.h.f. technology, conversion
has been disappointing in most mixed
v.h.f—u.h.f. markets. Demand for wh.f.-
equipped sets has dipped: In November,
1953, some 35% of all TV sets produced
were equipped with built-in u.h.f. tun-
ers; by August, 1954, the percentage
had dropped to 14%. In view of the
scanty demand, some receiver manufac-
turers are beginning to wonder if it is
worth while to continue producing
u.h.f.-equipped sets.

The current u.h.f. pessimism is found
at all levels of the trade from manu-
facturer to retailer. In many u.hf.
areas, it’s difficult to buy some of the
leading-brand TV sets equipped with
w.h.f. tuners. Promotion of uh.f. by
manufacturers, distributors and retail-
ers has dipped to a new low.

You can’t blame the dealer. He prob-
ably was stung when the u.h.f. station
first went on the air, because he mis-
judged demand and stocked too many
uh.f. sets and converters. In today’s
market, the stripped-down set often is
the leader, and the consumer shops on
a price basis. U.h.f. tuners add $20-$50
to the cost of the set. And the dealer
knows, too, that he will reap a harvest
of ill-will every time a u.h.f. station
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dies. Millions of dollars worth of con-
verters, tuners and installations are
made useless overnight—and the con-
sumer often blames the dealer as much
as he blames the station.

Will color help?

There is a widely held belief that
color TV will be the savior of u.h.f.
This belief—based on the assumption
that all color sets will be equipped with
u.h.f. tuners—doesn’t stand up under
analysis. The industry’s most optimis-
tic prediction of color-set production is
300,000 receivers in 1955, 1,780,000 in
1956, 3,000,000 in 1957—insignificant
fizures when compared to the 30-odd
million TV sets already in use (of
which about 109% can now receive
u.hf.).

And who says all color sets will be
w.h.f.-equipped? Manufacturers today
are under terrific pressure to get the
price of color sets down to a figure the
mass market can afford. They are ready
to leave u.h.f. tuners out if the demand
isn’t there, and pass the savings along
to the public. Who can blame them?

A boost from FCC

Two recent actions by the FCC could
provide a substantial assist in putting
u.h.f. across on a nation-wide basis.

The commission recently amended its
rules to permit any corporation or in-
dividual to own seven TV stations, pro-
vided at least two of them are uhf.
Previous limit was five, with no distinc-
tion between v.h.f. and u.h.f. The sig-
nificance of the new ruling is this: The
big networks are anxious to expand
their holdings of stations and they must
2o into u.h.f. if they wish to hold the
full limit. With their resources in pro-
gramming and promotion, the networks
could give u.h.f. a healthy shot in the
arm by building or acquiring uhf.
stations of their own. The big networks
are already in the process of acquiring
u.hf. stations in accordance with the
new rule.

Three of the four TV networks—
CBS, Du Mont and NBC (RCA)—-are
also in the TV set manufacturing busi-
ness. When these companies engage
in the business of u.h.f. broadcasting—
when they “own a share of u.h.f.”’—it’s
logical to assume they’ll intensify their
efforts in developing, manufacturing,
merchandising and promoting uh.f.
receiving gear.

The second important FCC action is
the recently instituted “satellite” policy.
The commission says it will encourage
low-cost u.h.f. stations by permitting
them to rebroadcast signals of other
stations without local programming.
Such “repeater’” stations could be used
in a variety of ways—to help fill in
“shadows” or “holes” in u.h.f. station
coverage, to extend coverage areas of
w.h.f. stations or to pipe good programs
carried by big-city stations into small-
city areas where no TV service exists
now. Existing wh.f. stations could con-
vert to satellite operation, thereby
eliminating costs of maintaining local
studios and big staffs during the period
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when it’s so important to build up w.h.f.
conversion. For some stations, this
economy could mean the difference be-
tween staying on the air or giving up
the ghost.

While the satellite policy could ma-
terially help u.h.f., it also has its
dangers—depending upon how the FCC
chooses to administer it. Some u.h.f.
operators argue that if the commission
automatically approves all satellite ap-
plications, the big and wealthy v.h.f.
stations can build u.h.f. satellites of
their own and choke out independent
local u.h.f. operations, turning u.h.f. in-
to “another FM.” The FCC insists it
will approve satellite applications on
a “case-to-case basis,” its sole criterion
in each case being “aid to u.h.f.”

The two main proposals advanced by
suffering u.h.f. station operators to
relieve ultra-high troubles are: 1.
“Deintermixture”’—that is, reassigning
virtually the entire TV spectrum, so
that some cities have v.h.f. channels
only, other u.h.f. only and none both.
2. Putting all stations in the u.h.f.
band. Neither proposal has the slightest
chance.

Barring such radical panaceas, the
best prognosis for the immediate future
is that u.h.f will continue to struggle
along about as it has in the past few
months. A few more stations probably
will go off the air. Extremely few new
u.h.f. stations will go on the air in the
next year or so.

It is unlikely that uh.f. will die out
and disappear. There are too many
communities where it is successfully
providing a needed TV service. But
u.h.f. can hardly become a real nation-
wide service if it is destined to succeed
only in those areas where it has little
or no direct competition from v.hf. TV
stations.

The real future of u.h.f. as a nation-
wide service depends on its ability to
compete on equal, or nearly equal, terms
with v.h.f. This, in turn, is dependent
primarily on these basic conditions:

1. High-power, high-quality trans-
mitting equipment which can give u.h.f.
stations a coverage area roughly equiv-
alent to the highest-powered v.h.f. sta-
tions.

2. Availability of good v.h.f.—u.h.f.
combination receivers at the same price
as—or very little more than—v.hf.-
only sets.

3. The continued expansion of the
American economy to the point where
it is able to support a greater number
of competing TV stations in more com-
munities.

Given these three conditions—which
can come about only in the relatively
far future—u.h.f.’s real nation-wide ex-
pansion should come in a slow and
orderly fashion in contrast to the get-
on-the-air fever of 1952-53.

Short-range, the u.h.f. picture is not
a glowing one, though it does have some
bright spots. Long-range, given the
proper encouragement, the future of
w.h.f. can be as bright as the future of
TV itself. END
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ECEIVER

Circuir tracing the new 19-inch color chassis

HE average color TV receiver is

a monster employing from 37 to

45 tubes plus the picture tube,

two or more germanium diodes
and frequently at least two selenium
rectifiers.

A notable change is seen in the new
Motorola 19-inch tricolor receivers, the
simplest I've seen thus far. The models
19CK1, 19CK2 and 19CT1 twin-chassis
sets (chassis TS-902 and RP-902) have
only 30 tubes (including the three-gun
picture tube) 3 germanium diodes, 3
selenium rectifiers and a diode type
high-voltage regulator — a considerable
reduction in components.

3y ROBERT F. SCOTT

TECHNICAL EDITOR

Circuitwise, the new Motorola is es-
sentially a conventional black-and-white
receiver with color circuits added. (See
block diagram in Fig. 1.) Shaded cir-
cuits are those designed especially for
color,

Tracing the circuit from the antenna
to speaker and video detector output
we have to look hard to find an un-
familiar circuit. The antenna feeds a
switch type incremental tuner using a
6BZ7 cascode r.f. amplifier and a 6U8
mixer-oscillator. Following this is a
three-stage 40-me i.f. circuit feeding
separate video and sound detectors —
even this is not new, G-E used it a

couple of years ago in one of their first
intercarrier receivers.

Fig. 2 shows the circuits immediately
following the third composite i.f. am-
plifier. This stage feeds the video and
sound detectors, used separately to
prevent cross-modulation and to provide
optimum performance in the video de-
tector circuit. The composite video sig-
nal applied to the sound detector is
rectified to develop the 4.5-mc¢ sound
i.f. signal as in conventional mono-
chrome intercarrier television receivers.

The output of the video detector is
fed to the first video and syne amplifier,
the triode section of a 6ANSK. Portions

L eBzr 172 6U8 686 6CB6 6CB6 172 6ANB 1/2 6AN8 BALS 6AVE 6v6
E0ISOUNDIGER s ano RATIO AF
RF AMPL MIXER 1ST 1F 2D IF 3RD IF _L o SOUND IF SOUND IF DET IST AF OUTPUT
A 5 X (N6C VIDED DET
172 6AV6 172 6U8 172 1287 1/2 12807 {172 6an8
AGC AGC AGC VIDEO
CLAMP 0% AMPL DET SYNC
AMPL
Hv >
REG  3A3 6817 1/2 63NT 656 - /2 6ANE 128Y7
e COLOR PIX TUBE
VERT VERT SYNC NOISE VIDED e T
H¥ RECT ouT 05¢ AMPL GATE & AMPL > ] Y-AMPL 1
TRAN AMPL SNC SEP I
L 21 pee | L] 1
12 6006 65N 1/2 6NT 172 28H7 128Y7 T
HORIZ HORIZ HORIZ CATH BAND- Llis0jBo0STRAUCSEICLAME o~
HRECT | APL 05¢ PHASE FOLL s —p———
| DET AMPL
TRANS
BAU4 172 12ATT  8ALS 1/2 6AN8 BALS 12 128H7
AFC PHASE BURST R-Y R-Y
DAMPER AMPL DET AMPL DEMOD AMPL -
172 6ANS
5 XTAL MAT GY AMPL
1X2-8 172 RATT /2 128H7
FOLUS 3.58MC BUFF I 8-y 8y
RECT RSt ANPL e DEMDD" aupL

Fig. 1—Block diagram of the Motorola chassis TS-902 showing tube functions and the distribution of signal flow.
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Fig. 4—Schematic of the demodulators,

of the composite video signal are taken
from the grid and plate circuits and
used in a noise-immunity sync separa-
tor circuit. The second video amplifier
raises the signal to the level required
by the bandpass amplifier and the Y
(brightness) amplifier in Fig. 5.

The bandpass amplifier is a narrow-
band video amplifier tuned to pass the
3.58-me¢ color burst and the chroma
sidebands that contain information for
reproducing the correct color saturation
and hue on the screen. The 4.5-me
sound trap in the plate circuit of the
video amplifier prevents the 3.58- and
4.5-me¢ signals from beating and pro-
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oscillator and quadrature circuits.

ducing a 920-ke beat pattern in the
picture.

The output of the chroma or band
pass amplifier is link-coupled to the
12BH7 bandpass cathode follower that
drives the burst amplifier (Fig. 3) and
the R — Y and B — Y demodulators
(Fig. 4).

Color oscillator control

The color TV receiver—with few
exceptions—uses a 3.58-mc oscillator
that must exactly synchronize in phase
and frequency with the subcarrier os-
cillator at the transmitter. An 8- or 9-
cycle burst of 3.58-me signal is trans-
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mitted after each horizontal sync pulse.
It is used in the receiver to maintain
color sync.

The signal from the output of the
bandpass cathode follower in Fig. 2
is fed into the grid of the burst am-
plifier in Fig. 3. The 3.58-mc burst
is separated from the rest of the video
signal appearing on the grid by gating
the tube so it conducts only during
the period that the burst is being
transmitted.

The burst amplifier operates in some
respects like an a.g.c. keyer tube. There
is no B plus supply for the screen of the
6ANS. Instead of being supplied with a
constant d.c. voltage, the screen is
coupled through a resistor and capac-
itor to the opposite ends of a center-
tapped winding on the flyback trans-
former. Lack of screen voltage holds
the tube cut off until it is driven into
conduction by a positive pulse from
the flyback transformer. Horizontal
blanking and flyback pulses occur simul-
taneously so the burst amplifier con-
ducts just long enough to amplify the
8 or 9 cycles of 3.58-mec color sync
signal.

The output of the 6ANS8 is trans-
former-coupled to a 6AL5 phase de-
tector similar to the horizontal a.f.c.
detectors used in many monochrome
TV receivers. The phase of the incoming
burst is compared to the phase of the
signal developed by the 3.58-mc crystal
oscillator in Fig. 4. The phase relation-
ship of the two signals is used to con-
trol the oscillator frequency.

If the two signals are out of sync,
the phase detector develops a positive
or negative voltage-—depending on the
direction of the error—and applies it
to the grid of the a.f.c. amplifier. The
a.f.c. amplifier is a reactance modulator
connected across the oscillator tank
(crystal) circuit. The d.c. voltage on
the modulator grid varies the effective
reactance in the oscillator circuit and
holds the oscillator in exact sync with
the burst signal. The phase detector
output is zero when the signals are
locked in. The d.c. balance control in
the detector circuit compensates for
circuit unbalance caused by differences
in tube and component characteristics.

RADIO-ELECTRONICS


www.americanradiohistory.com

12BY7
BRIGHTNZSS (Y5 AMPL

FROM VIDEQ
AMPL PLATE

1%

10 == L 32
BANDPASS T~ 203 Siyeg
AMPL ~ i
. J
~ >

-

i

e e = O oAa

QOLOR PIX

FROM R-Y DEMOD

3.58MC TRAP?

FROM B-Y DEMOD %0 i

Spyf

3.58MC TRAP b
|
|

1K< BLUE BACKGROLND

Fig. 5—Schematic of the red, green and blue circuits feeding the picture tube.

R—Y and B—Y demodulators

The R — Y and B — Y signals are
transmitted as sidebands of the 3.58-
me signal generated and then sup-
pressed at the transmitter. These sig-
nals are recovered in their original
forms by taking them from the output
of the bandpass cathode follower and
combining them with the lccally gen-
erated 3.58-mc signal in balanced mod-

ulators. The signals from the cathode
follower and oscillator buffer are polar-
ized and phased to reproduce exactly
the original signals at the output of the
diode type balanced modulators (demod-
ulators).

The outputs of the demodulators are
fed to the R — Y and B — Y amplifiers
(Fig. 5). The oscillator signal is elim-
inated by the action of the demodulators

TELEVISION

and by the traps in the amplifier grid
circuits.

The outputs of the R — Y (red) and
B — Y (blue) amplifiers are fed to their
respective grids on the picture tube and
to the grid of the G — Y amplifier
through a voltage-divider network
(matrix) to reproduce the proper sig-
nal on the green grid of the color tube.

The red phosphor is the least sensi-
tive of the three, so it requires the
greatest amount of voltage execitation.
For this reason the R — Y amplifier is
operated at full gain while the ampli-
fication of the green and blue amplifiers
is controlled by background controls in
the cathode circuits.

The Y amplifier

The R — Y and B — Y signals are
unavoidably delayed as they pass
through the bandpass amplifier—the
phase of a signal is always delayed
when it passes through a low-pass or
narrow-band circuit—so the Y signal
from the video amplifier is passed
through a delay line which delays it
the same amount as the R — Y and
B — Y signals are delayed in the band-
pass amplifier. The Y amplifier drives
the cathode of the picture tube. Over-all
brightness is controlled by a potenti-
ometer common to the three cathodes.
Contrast is controlled by two ganged
potentiometers—one in the brightness-
amplifier grid circuit and the other in
the cathode return of the Y amplifier.

The plates of the R — Y, B Y,
and G — Y amplifiers are direct-cou-
pled to the control grids of the color
guns. END

MINIATURE TV ANTENNAS

URING the past year a number of
so-called miniature TV antennas
have been advertised as devicas that will

outperform, and eliminate the need
for, conventional indoor and outdoor
antennas.

Because of these and other question-
able claims, the National Better Busi-
ness Bureau had three of th2se devices
tested by an independent 'aboratory.
These antennas consisted of about 8
feet of copper wire with a connecting
lug at one end and a plastic box, disc
or capacitor at the other. (See photos
on page 8§ of the May 1954 issue.)

Each of the miniature antennas was
tested for performance in comparison
with a conventional indoor V or “rabbit
ears’” antenna, and with an outdoor
dipole roof antenna.

The laboratory reported that its tests
did not support unqualified claims that
the devices eliminate snow or ghosts,
reduce static or provide clearer, sharper
pictures than either indoor V or out-
door dipole antennas.

The units tested showed &n increase
in snow over both indoor and outdoor
conventional antennas. None of the

JANUARY, 1955

devices tested was particularly effec-
tive in eliminating ghosts, and none
reduced static interference.

The laboratory found, in conclusion,
that none of the units tested was any
more useful or effective as a TV

antenna than an equal length of plain
with

stranded copper wire. Testing
and without the end attach-
ment showed that in no case
was the end attachment of
any use or value in improving
reception. Although the minia-
ture antennas tested picked up
TV signals, they neither out-
performed nor performed as
well as either the roof antenna
or the indoor V antennas used
in the tests.

As a result, the NBBB has
recommended to advertisers of
these devices that claims made
for the performances of their
products be limited to the
provable facts. One manufac-
turer of “miniature antennas”
has gone so far as to enclose
his unit in a transparent case
(see photo) with a pretentious

www.americanradiohistorv.com

array of resistors and coils mounted
around a rotary switch. While not
tested by the BBB, members of the
RADIO-ELECTRONICS staff tried it out at
two locations and found its performance
rniot essentially different from that of
the simpler antenna units described
above. END
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CONVERGENCE in 3-GUN C-R TUBES

By LEONARD LLTIEBERMAN

Problens involved in

the positioning of

electron-gun beams

ONVERGENCE and focusing dif-
ficulties in color had their mono-
chrome equivalent when black-
and-white tubes grew in size

from 10 to 21 and 24 inches. In most
10- and 12-inch tubes, the deflection are
of the beam was 50° to 54°. With this
beam sweep, it was simple to design a
deflection and focusing system that kept
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Fig. 1—Narrow-angle deflection tubes.
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Fig. 2—Wide angle creates defocusing.
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the beam in relatively good focus across
the tube.

As shown in Fig. 1-a, with the short
distance to go, it is possible to sweep
26° from the center of the flat plane of
olass with very little defocusing. With
an increase in the size of the screen this
deflection angle is still possible (Fig.
1-b) except that the bell of the tube be-
comes unmanageably large. To reduce
the tube length, the deflection arc had
to be increased to 70°, or 35° either side
of center.

Fig. 2 shows what occurred to the
focusing at the sides of the sweep when
the deflection arc was increased. Old-
timers will recall the many readjust-
ments that were necessary. If the pic-
ture was well focused at the center, it
was defocused at the edges. Many a
bald or gray spot can be attributed to
the early 15- and 16-inch rectangular
tubes.

The component makers soon came up
with a solution. Since the 70° yokes
similar to the yokes with a uniform 52°
field could cause such trouble, perhaps a
nonuniform field might correct it. Thus
was born the 70° cosine yoke. In this
voke, using a specially designed flared
edge, the magnetic field across the neck
of the tube was so deformed at its edges
that as the beam was deflected to the
sides of the tube, its focal length was
increased. This resulted in a beam that
maintained a relatively good focus from
side to side.

This problem—to a greater extent—
exists in the three-gun shadow-mask
tube. To understand it, a brief review
of the tube’s construction will be help-
ful. The three color guns are mounted
parallel to each other and to the neck

THREE COLOR GUNS

of the tube. They lie 120° apart, around
the axis of the neck.

The guns face a screen containing
approximately 300,000 holes, accurately
spaced. These holes are so arranged
that when the three beams pass
through, they strike a triad of phos-
phor dots. If the beams are properly
adjusted, each beam strikes a dot of the
same color as the information fed to its
input grid.

Focusing

Now the problem of a curved deflec-
tion arc and a flat screen enters. First,
assuming the mask were not there, none
of the beams would enter the bell of the
tube from the axial center of the neck.
The deflection-yoke field must be dif-
erent for each of the beams the moment
the sweep passes the center of the
screen. Second, even though the dis-
tance between the guns, at the neck, is
small, by the time the beams reach the
end of the sweep, there is a sizable
variation in the focusing point of each
(Fig. 3). This effect becomes a prob-
lem because each of the beams must
pass through the same hole.

It is not possible to make all of the
corrections with a properly designed
voke as in monochrome. This is due to
the first complication mentioned. Be-
cause the three beams are not in the
center of the neck but toward the outer
edge, only a uniform field would af-
fect them in the same way.

In the three-gun tube, this problem
breaks down into four parts:

1. To bend all the beams so as to
make them coincide at the center
of the tube.

2. To control the three beams so that

APERTURE MASK

Fig. 3—Each beam focus at different point (a,b,c)—path lengths differ.
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they focus individually when they
coincide at the center of the tube.

3. To cause the three beams to co-
incide at the holes at the sides.

4. To cause the individual beams to
change their focal lengtts in such
a manner that they are in focus
at the sides of the tube.

Obtaining proper convergence

The first two problems ar: met by
static methods—the voltages and cur-
rents in the operation are constant.
Static focusing requires accurate place-
ment of the three guns 120° from each
other in the neck of the tube and an
electrostatic focusing grid in 2ach gun.

The voltage on an additionzl electro-
static grid common to all guns is varied

i
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Fig. 4—Effect of convergence grid.

for static convergence.

These grids act as electrostatic
lenses. The lenses function through the
electrostatic fields between the various
grids because of the different voltages
on these grids and the second anode.
The focusing action is similar to that
in an electrostatically focused mono-
chrome tube. In the color tube the
focusing lenses are created between
the focusing element and the comimon
convergence grid. If we consider the
three beams entering the convergence
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CBS-Colortron 205 electron-gun assembly.

field as part of one large beam, then
the convergence grid can be looked at
as a large focusing grid bringing the
three separate beams together at a
common point. This “focusing” of the
three beams is called convergence.
Fig. 4 shows the effect of this grid.

The third and fourth problems are
handled by an a.c. voltage impressed
on the focusing and convergence grids.
This voltage is impressed on the focus-
ing grid to maintain a constant volt-
age relationship between it and the
convergence grid. The voltage wave-
form is parabolic, and causes the con-
vergence field pattern to change. The
change is such that the focusing effect
on the three beams compensates for
the variations in the distance each beam
travels. To help this effect, the holes
in the mask are not uniformly distant
from each other but spread slightly.

This waveform: is developed from
circuits like those shown in Fig. 5 (from
the RCA color set). Sawtooth voltages
are taken off the cathodes of the hori-
zontal and vertical output amplifiers.
The horizontal pulse is shaped into a
parabola by the .0047-uf capacitor
and L113. The vertical pulse is shaped
by feedback network C197-R238-R239.

The amplified output of this tube
is applied to transformers in parallel.
The combined output of these trans-
formers (Fig. 6) is applied through
C193 to the convergence grid. A por-
tion of this parabolic waveform is
applied to the focus grid.

A d.c. voltage is also applied to the
convergence grid. This d.c. convergence
voltage is tapped off the regulated
second-anode voltage. In this way, the
voltage relationship between the sec-
ond-anode and the convergence grid
is kept constant. The d.c. voltage for

172 6BL7

foecusing is taken from a separate
focusing rectifier (Fig. 7). In this par-
ticular circuit, the rectifier taps off the
high-voltage transformer. The retrace
pulse is rectified and the a.c. filtered
out by C206, R247, R248 and C207. The
d.c. applied to the focusing grids is
taken off through the arm of the focus-
control potentiometer. Another way to
improve convergence toward the tube
edges is to use a curved mask and face-
plate, as in the CBS-Hytron Colortron.

Larger tubes
The 19-inch and bigger tubes have
no convergence grid. They use external

VERTICAL DYNAMIC CONVERGENCE PARABOLA

MT\\'ﬁ ) ,//\T\

HORIZONTAL DYNAMIC CONVERGENCE PARABOLA
Fig. 6—Output waveform of Fig. 5.
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Fig. 7—RCA focus rectifier circuit.
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Fig. 5—Schematic of the RCA tricolor dynamic convergence circuits.
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convergence coils, as described in the
article beginning on page 66 of last
month’s issue.

DuMont has developed a 19-inch tube
with 60° sweep and reduced owver-all
length, using a curved mask and face-
plate and special gun design.

The gun is shorter and narrower than
those used hitherto. The center axes
of the three guns are brought 30%
closer together and a higher converg-
ence voltage is used. It is claimed that
the focal length of the three-beam con-
vergence is thus increased. This in-
creased focal length, the reduction of
the distance each beams travels, and the
curved mask and plate enable the
beams to be converged at the ends of
the 60° of sweep.

The effects of beam interaction, due
to the closeness of the three beams to
each other, are overcome by precision
holes in the aperture mask and the
high degree of accuracy achieved by
photograhpically printed phosphors.

The CBS Colortron 205 (see New
Tubes — RADIO-ELECTRONICS, Septem-
ber) is another wide-angle deflection
color tube. The 19-inch 62° deflection
tube provides proper convergence by
tilting the three beam sources toward
the common tube axis. RCA’s new 21-
inch tube—on' which no detailed infor-
mation was obtainable at the time this
article was written—has the curved
mask and faceplate to improve focusing
toward the edges of the tube.

Adjusting convergence circuits

The dot generator is a very useful
tool for setting up the convergence
system: it enables the service technician
to produce a series of dots on the screen.

Turn the d.c. convergence control
until the dot pattern in the center of
the raster is in the color design:

Increase the d.c. voltage and adjust the
beam-positioning magnets until a single
white dot replaces the above triad in
the center portion of the screen. The
focus control may have to be touched
up since the convergence and focusing
voltages interact.

The dynamic convergence controls
(horizontal and vertical) also are in-
terdependent. Adjust the vertical dy-
namic control until the dots at the top
and bottom of the raster show only
slight color fringing at the sides. The
d.c. convergence control is then ad-
justed until the dots in the center of
the screen are all white from the top
of the raster to the bottom.

The horizontal dynamie control is
then set so that the dots at the side are
either all white or show a slight color
fringing. In the event of fringing
some slight readjustment of the d.c.
convergence control may be needed. If
it is not possible to bring the dots in
evenly on both top and bottom or from
side to side, it may be necessary to
adjust the vertical-convergence phase
control in the first case or the hori-
zontal-convergence phase control in the
second case. END
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HOUSANDS of individual reports

sent in by observers in all parts of
the United States and Canada, as well
as a few from South and Central Amer-
ica, are now being studied in prepara-
tion for the publication of the usual
vearly summary of TV dx. Ordinarily
this would have been available for the
January issue, as in the past, but your
TV dx editor has been on an extended
trip through the Far West and the work
of analyzing the reports has been de-
layed thereby.

Now that the reports are all in there
is no doubt about it: the summer TV
dx season of 1954 was the best on
record. With this in mind, TV dx-ers
are looking forward to a good winter

January-March

season, too. That there is a winter dx
season may come as a surprise to some,
though the more experienced observers
look forward to it each Christmas time.
It will have gotten under way before
this appears in print and will run
through about the middle or latter part
of January.

February and March will not amount
to very much dx-wise. They are the
lowest dx months of the year, although
there is always the possibility of occa-
sional scattered openings. Tropospheric
propagation will be generally poor over
most of the first quarter, though the
latter part of March will see an increase
in receiving range in the more southerly
parts of the country. END

We are the Waves of Wireless

We Wireless Waves.

TIHE WAVES OF WIRELESS
By LEE DE FOREST

With the swift speed of light we travel

From ten thousand centers to envelop the earth

In a woven web of intangible nothingness.

No mighty storms harass us, we penetrate all atmospheres,
Scouring the tallest mountain, leaping the broadest valleys;
Refracted by knifelike edges, we can skim

Into unbelievable canyons, where theory forbids us entrance.
Continuous or modulated, in bursts or shaded impulses,

In lower, high or ultra-high frequencies.

We bear abroad the broadcast messages.

(These often are unworthy of our lofty lineage,

11l suited to be winged so far and generously.)

At certain hours we bear abroad world news,

Of earthquakes, floods, war and consummate disasters:
Or messages from man’s weak rulers to yet weaker men.
Though our origin dates from the primordial lightning flash
But recently did Maxwell predict, and Hertz show how
Mere Man could generate and frame us to his purposes.
These uses were well worthy of us ether waves.

Gladly we sped across the seven seas,

And mounted to high ionospheres, the meteor’s dust,

O’er wider realms to spread our silent signals.

Marconi harnessed us with Morse’s dots and dashes,
Fessenden and de Forest learned to form us into spoken words,
With music to enrich our wings to gladden all mankind.
(Perchance to tell some listening being in some infinite Remote
That Earth has now evolved some voices like the angels’)
More recently a clan of scientists has artfully conspired

To frame us into pictures, etheric, vet widely visible at last,

To bring new wonders, synthetic sights, to millions of mankind.
Strange fingers reach aloft from countless house-tops

Silently groping for us through the silent night.

To snare some infinitesimal fraction of our wasting watts
And lead them downwardly before the family hearths

There to emblazon on a magic screen

The vision of some spectacle scanned countless miles away.

Destined to a nobler mission than we yet have found,

When Man will learn to trust to us

Only the best he knows, his grandest music, and his finest songs,

His sterling sermons, and most worthy plans,

His visions of most comely womankind, and earth’s most noble scenery
And all the themes that frame man’s Godlike destiny;

Leading at last Humanity to a Future worthy of us Messengers—
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1 ransistorized

PORTABLE RECEIVER

By G. B. HERZOG* and R. D. LOHMAN*

HIS article reports on a pioneering

attempt to build a television re-

ceiver in which transistors were

used for all the functions per-
formed by vacuum tubes, other than the
picture tube (5FP4). The preliminary
result is a single-channel reeeiver con-
suming only 13 watts of input power.
Of this, 3.6 watts, or more than 25%
of the total, is consumed by the 5FP4
filament. The entire receiver is about
the size of a portable typewriter case.
Complete with batteries it weighs only
27 pounds. As a completely portable set
it gives good results in the New York
area. This receiver was built in late
1952, and transistors developed since
may allow some circuit simplification.

The set was built to receive signals
from channel 4, the NBC station in New
York. The built-in loop antenna is
therefore tuned to 67.25 mc. Operating
without an r.f. stage, the incoming sig-
nal is heterodyned with the local os-
cillator output in a balanced diode mixer
(Fig. 1). The oscillator uses a 2N33
high-frequency point-contact type tran-
sistor operating in a base feedback type
circuit. The frequency of the oscillator
was chosen to produce an 8-me picture
i.f. Following the mixer are six stages
comprising the i.f. amplifier.

All six stages are essentially the
same and use point-contact transistors
in grounded-base circuits (Fig. 2). A
coil wound on a ferrite torroid smaller
than a dime provides the inductance for
the collector tank circuit of each stage.
Variable capacitors allow these to be
stagger-tuned to give the bandwidth re-
quired for intercarrier sound. Imped-
ance matching is obtained by a tap on
the inductance. Good powe: transfer
between the high collector impedance
and the low input impedance of the fol-
lowing emitter is thus obtained. The
transistors are biased at 1-ma emitter
current obtained from penlite cells.

Two point-contact transistor second
detectors provide optimum pachs for the
sync and video components of the signal
(Figs. 3, 4). The emitters of these de-
tectors are unbiased and act as diode
rectifiers. The rectified signal is in-
ternally coupled and amplified by tran-
sistor action to the collector circuit. The
video amplifier (Fig. 3) uses both a
junction and a point-contact transistor.
The base-input junction transistor pre-
sents a reasonably high input imped-
ance to the second detector and at the
same time stabilizes the point-contact
transistor to the extent that high-fre-

*RCA Laboratories Division,
Research Center.

Dsvid Sarnoff
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A stage-by-stage

analysis of an

experimental

TV set

quency positive feedback can be applied
in its base circuit.

The 4.5-mc intercarrier sound signal
is taken from a trap located in the video
second-detector output circuit. Three
sound i.f. stages plus a ratio detector
provide the necessary gain for the sound
channel. An audio amplifier consisting
of one preamplifier stage and a com-
plementary symmetry output stage
(Fig. 5) drive a 5-inch speaker. This
output stage uses the complementary
nature of p-n-p and n-p-n transistors to
provide push-pull amplification without
a phase inverter. Many novel applica-
tions of this circuit have been pub-
lished. " ¢

The signal obtained from the sync
second detector (Fig. 4) is coupled to a
junction transistor which acts as a
sync separator. The sync signal is
positive and causes the emitter junction
of the p-n-p transistor to conduct on

LOCAL OSCILLATOR

[Welol 4
ANTENNA

Fig. 1—Local oscillator-mixed circuits.
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the sync tips. The charge deposited on
the coupling capacitor by this conduc-
tion keeps the transistor cut off between
sync pulses. The pulses themselves are
internally coupled to the collector and
after amplification are fed to the hori-
zontal a.f.e. circuit and the vertical in-
tegrator. The vertical pulse from the
printed-circuit integrator is amplified
and then used to trigger the vertical
oscillator (Fig. 6). This oscillator uses
the negative-resistance region of a
point-contact transistor to provide free-
running oscillations with a sawtooth
waveform. The sawtooth is then ampli-
fied and applied to a complementary
symmetry output stage. This type out-
put stage allows direct coupling to the
yoke without the presence of decenter-
ing current.

Horizontal deflection
The horizontal scanning circuits use

TO st
| F STAGE

Transistor and two diodes are used.
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Fig. 2—A typical
transistor i.f. am-
plifier stage. Six
are used in the set.

EXP POINT
CONTACT
TRANSISTOR

EXP PNP
TRANSISTOR
I

Fig. 3—The video detector and grounded-emitter—grounded-base amplifier.
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Fig. 4—The sync separator and amplifier section, which uses four transistors.
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Fig. 5—The audio amplifier and complementary symmetry audio output stage.
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af.c. (Fig. 7). These circuits make use
of the symmetrical characteristics of
individual junection transistors.

Unlike vacuum tubes, where one of
the elements must be heated to give off
electrons, transistors require only the
application of the proper potentials for
current flow. Thus in an alloy p-n-p
junction transistor, either junction may
emit holes and the other collect them.
Proper design can make the two junc-
tions exactly alike, and both can act
either as emitter or collector. This
property may be used to make an ex-
tremely simple phase detector. The
horizontal a.f.c. circuit compares the
horizontal sync pulse to the scanning
sawtooth. If they are not phased prop-
erly, a correction signal is produced.
No push-pull signals or transformers
are required.

A sawtooth signal is taken from the
horizontal deflection yoke. This may be
obtained from a small resistor in series
with the yoke, thus giving a voltage
proportional to the current, or it can
be obtained from an R-C circuit across
the yoke. The sawtooth voltage which
appears across the capacitor of the in-
tegrator is capacitively coupled to the
phase-detector transistor so that it ap-
pears between the two junctions. If one
junction is grounded, the other will go
equally positive and negative with re-
spect to ground since the sawtooth loses
its d.c. component in the coupling ca-
pacitor. As long as the transistor does
not conduct, there is no d.c. potential on
the ungrounded junction and the filter
circuit from this point to the horizontal
oscillator frequency-control device will
not pass any correcting signal.

When the amplified sync pulses are
applied to the base of the phase-detector
transistor, the transistor will conduct
for the duration of the sync pulse. The
direction of current flow through the
transistor when it conduets is deter-
mined by the instantaneous voltage on
the junctions. If the horizontal oscil-
lator is running at exactly the correct
frequency and phase, the voltage on the
ungrounded junction will go from posi-
tive to negative in the sweep return
portion of the sawtooth. The transistor
will therefore briefly conduct current
in one direction and then the other.

If the phase is correct, the currents
will be equal and no unbalanced charge
will be left at the end of the sync pulse
conduction period. If the oscillator be-
gins to run too slow, the sync pulse
will oecur while the sawtooth voltage
on the ungrounded junction is positive
and this junction will act as the emitter,
positive current flowing to ground and
leaving the coupling capacitor with an
incremental charge. This charge causes
to appear on the ungrounded junction
a negative potential which is passed
through a filter to the oscillator fre-
quency control device. If the oscillator
runs too fast, the output is positive.

Horizontal oscillator

This circuit consists of a pulse gener-
ator using the negative-resistance ef-

RADIO-ELECTRONICS
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fect found in a point-contact transistor.
Its operation is similar to that of the
vertical oscillator. The component val-
ues are different, however, to give
the proper frequency and pulse output
rather than sawtooth. The rate at
which this oscillator runs is determined
by the R-C time constant associated
with the .015-u4f capacitor between the
emitter and collector of the transistor.
As long as there is a sufficient amount of
charging current flowing through the
emitter resistor, the transistor is kept
nonconductive. When the current falls
below a critical value, the potential at
the emitter permits conduction which
is regenerative.

If the effective resistance of the
charging circuit is changed, the rate of
oscillation will change. The effective
resistance of the emitter resistor can
be changed by shunting it with a tran-
sistor. This transistor has a certain
quiescent bias causing a pre-fixed
amount of current to flow. The variable
resistor in series with the oscillator
emitter is adjusted to nearly the cor-
rect frequency as is normally done
with the horizontal hold control on TV
sets. The phase detector then provides
an output which is applied to the base
of the transistor, shunting the oscil-
lator emitter resistance. The control
signal changes the conduction of this
transistor, changing the frequency of
the oscillator. If the oscillator is run-
ning too slow, a negative output will be
obtained from the phase detector. When
this negative signal is applied to the
p-n-p transistor shunting the oscillator
emitter resistor, its conduction will in-
crease, thus allowing the charging ca-
pacitor to charge more rapidly and the
oscillator to increase its frequency.

The output pulses of the oscillator
are amplified by a complementary sym-
metry pulse amplifier and then applied
to a “totem pole” power amplifier (Fig.
8). This is a regenerative type pulser
which switches the bases of the output
transistors from a large negative bias
present during forward trace to a large
positive bias which cuts the output
transistors off during retrace. The out-
put transistors are directly connected
to the horizontal yoke and act like a
switch which connects the yoke to a
battery on forward trace and open-
circuits the yoke to cause retrace.

The pulses which occur across the
yoke are used to drive a 2-stage class-B
amplifier (Fig. 9). The final stage
works into a stepup transformer tuned
to the horizontal line frequency. The
secondary voltage is rectified by a sele-
nium rectifier and provides 2,000 volts
for the second anode of the picture tube.

The most important difference in a
set which might be built today would be
the absence of almost all the point-
contact transistors. END
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Fig. 6—The five-transistor vertical deflection circuit is rather elaborate.
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TELEVISION and ELECTRONICS

ELEVISION has made it possible

for man to see what goes on else-

where without having to go there

bodily—a great boon to mankind.
And it is a great field of endeavor for
all of us to be engaged in, especially for
the younger men who are now entering
the new field of color television with its
promising future.

The developments and the promise of
color television are so great that there
is room for everyone. If we look back
ten years from now—perhaps even five
years from now—upon the color struc-
ture as it exists today, we will not
recognize it. The progress that will
be made from here on will be of such
tremendous dimensions that I believe
almost everything used in color TV
today will be obsolete. This is nothing
to worry about, for our industry has
lived on obsolescence. But obsolescence
does not mean stagnation. It means
replacement by better equipment and
better service. That is the hallmark of
radio and television, whether it be
black-and-white or color. Progress
comes through pioneering effort and
leadership. And it is here that we meet
the human element.

Now, as to color equipment: RCA
recently demonstrated a 21-inch color
tube and a simplified color receiver that
will operate with that tube (see
photos). The new set will use only a
few more tubes than an ordinary 21-
inch black-and-white receiver. The sim-
plification of the circuit and the per-
fection of the 21-inch color tube will

*Chairman of the board, Radio Corp. of Amer-
ica.
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mark, I think, the beginning of prac-
tical color equipment for quantity pro-
duction. The tube is not a revolutionary
new invention. It is still a shadow-mask
tube, based on the principles we de-
veloped in the earlier type of that tube.
But it does mark a significant advance.

Color tubes are hard to make. They
have very narrow tolerances and it is
no secret to those engaged in the busi-
ness that as many as three or four
tubes sometimes have had to be rejected
before one good one could be selected.
We think we have reasonably licked
that problem with our new 21-inch color
tube.

Our main effort has been to produce
a color tube which will be steady, will
not fringe at the edges, will cover the
entire face of the tube with uniform
color, will be of adequate brightness
and will be of sufficient strength me-
chanically to be shipped safely. It
should be a tube that will be simple
to manufacture so that, as the quan-
tity produced is increased, the price at
which it is sold can be reduced. In other
words, a color tube that lends itself
to mass production in the same way
that the present 21-inch black-and-
white tube does.

These requirements called for new
practical inventions—for new methods
of mounting and a new type of mask.
They called for a number of things
that would not alter the quality of the
color when the temperature affected the
position of the mask, and so on. Those
are the things upon which we have
concentrated our attention and our
efforts, the problems that we believe
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we have now finally solved.

Of course, we will not see sales of
color sets in any such quantities as
the sales of black-and-white sets until
there is a nation-wide service of color
broadcasting, and until the price to
the consumer is within reach of the
masses.

Finally, T would like to say a word
about possible future developments.

On the 45th anniversary of my asso-
ciation with radio, I suggested to the
research men in our Princeton Labora-
tories that they invent three “presents”
for me by the time my 50th anniversary
arrives in 1956.

All my suggestions sounded “im-
possible.” But those of us who are
unhampered by too much knowledge
of the obstacles have more confidence
in the scientists than the scientists
sometimes have in themselves. Person-
ally I have always proceeded on the
theory that whatever the mind of
man can imagine, the mind of man can
ultimately produce.

In any case, I asked them, first, for
a magnetic tape recorder for television
programs; second, for an electronic
air conditioner and, third, for a true
amplifier of light. Amazingly, there is
reason to believe that I shall receive
all three of these within the time I
specified.

The magnetic TV tape recorder has
already been produced and functions
in color as well as in black-and-white.
It records and reproduces sight as
readily as magnetic tape does sound.
Its applications for the future are
many. To cite just one example, the
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television camera can be used to make
telemovies in the home. You will be
able to make a tape recording—in color
—of Willie eating his porridge, just
as you can now record his first prat-
tlings-—and you can see it on your own
television set.

As for the electronic air conditioner,
I can say that encouraging progress is
being made and that a laboratory model
is under way.

Amplifying light

What are the potentials for practical
use of such a revolutionary develop-
ment as the light amplifier? It is not
possible to foresee all of them before
a new invention reaches the stage of
practical application. Often, as we
know from experience, the most signif-
icant uses are not immediately ap-
parent.

When Faraday produced an electric
current, neither he nor his generation
could visualize the spectacular future
he had unlocked. Neither did Marconi
dream of broadcasting and television
when he succeeded in sending the first
faint wireless signal through the air.
I am convinced that electronic amplifi-
cation and conversion of light will
enrich life for all of us.

A first benefit from this research
will be bigger and brighter television
pictures in the home. I believe that
the TV tube of today will eventually
be eliminated. It will be displaced by
a thin, flat screen like a picture on the
wall. Or it may be in an easel-like
frame that will sit on your living room
table and—being portable—can Dbe
moved to any other part of the room
or house. If desired, the same program
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Rear view of the 21-inch RCA color television receiver.

could be received on a number of
screens in different rooms.

The pictures will be controlled from
a television box no bigger than a jewel
case or cigar box. No cabinet will be
required. The television box will con-
tain all the controls—tuning, volume,
brightness, station selector—and a
knob will enable yvou to make the image
larger or smaller, and in black-and-
white or in color, to suit your eye and
vour mood.

Television, however, is only one of
the avenues through which electronic
light will flow into daily life. Right
down the line it will provide sub-
stitutes for present types of light used
for illumination.

In other areas, the electromnic light
amplifier may be expected to lead to
devices which will make vision possible
in darkness. These will add greatly
to the safety of our transportation on
land, at sea and in the air. The perils
of night driving, too, are likely to be
reduced and perhaps abolished by such
electronic devices providing far-reach-
ing light without glare.

In short, the sky is the limit in
imagining the future of electronic light.
The one certainty is that, like other
major scientific innovations in the past,
it will open roads to improvements on
existing products and processes and
will give birth to entirely new instru-
ments, appliances and services.

Transistors

These devices are making progress,
and tubeless receiving sets are not far
away. There is no change in the pre-
diction previously made that tran-
sistors will one day replace all tubes
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Simplified circuitry. (See block diagram on page 55.)

but the picture tube in television and
all tubes in radio sets. The only delay,
again, is the delay incident to learning
how to producz these transistors in
large quantities and at a price that
will make them competitive with tubes.
Progress in this direction is being
steadily made. I shouldn’t be sur-
prised if within the next year or two a
considerable number of transistors will
be used in radio sets.

In recent months,
heard of personal and pocket-size
radios. They are certainly coming.
One day I hope to see the real pocket-
size personal radio operating from an
atomic battery so there will be no
need to worry about battery replace-
ments for at least 20 years. Portable
TV sets, that will be truly portable,
will also be here one of these days.

In the atomic and electronic age in
which we now live, changes are taking
place at such a rapid rate that it takes
more than our past experience to ad-
just to them and to appreciate and
fully comprehend them. But after all
is said and done, the efforts in which
we are engaged are stimulating be-
cause they are for the purpose of
entertaining and informing and educat-
ing people and not for destroying
them. They are intended to serve the
constructive purposes of advancing
civilization, increasing happiness and
making life more meaningful.

I hope that as progressive changes
take place in technology, the mind of
man, too, may adjust itself to a more
ethical, a more constructive, a more
peaceful concept in dealing with the
problems that today beset a troubled
world. END
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PICTURE-TUBE
REPLACEMENT GUIDE

By E. W. SCOTT

HIS tabulation is designed to show

at a glance those characteristics of

magnetically deflected TV picture

tubes that are important to the
technician who has to consider replac-
ing a tube with a more modern type or
a larger size. Tuhes are listed in groups
according to size, shape, construction,
method of focusing and deflection angle.
Generally, any tube in a specific group
or panel is a replacement for those
above it in the same group since over-
all dimensions often determine whether
or not the replacement will fit into the
cabinet without alterations. RETMA
specifications give dimensions with plus
and minus tolerances. Data sheets is-
sued by various manufacturers may
show slight differences in dimensions
but all will be found to be within
RETMA tolerances.

Deflection angles are important when
replacing one type tube with another.
Round tubes up to about 15 inches in
diameter generally have deflection
angles ranging from 50 to about 56°.
Since all may use identical horizontal
output transformers and deflection
vokes they are listed simply as 50°
types.

The tabulation lists the horizontal de-
flection angle for round tubes and the
diagonal deflection angle for rectangu-
lar types. Thus, a round tube with a 66°
deflection angle and a 70° rectangular
type may use identical output trans-
formers and yokes.

Original specifications on a specific
tube type may call for a double-field
ion-trap magnet, yet recently released
data sheets may specify a single-field

type. This is because some manufac-
turers may use a different or improved
gun structure that permits the use of
the more common single-field beam
bender. Some makes of tubes of a given
type work satisfactorily with either
double- or single-field magnets while
others require a specific type for satis-
factory operation.

Tubes with aluminized (metal-
backed) screens have greater apparent
brightness. Those having aluminized
screens in the basic type are marked
with an asterisk immediately following
the type number. When metal-backed
screens are available in an improved
version carrying a letter suffix, a dagger
is used and you should refer to the table

A

PN
GIH HK,FA

ig.6

626 64,65

of suffixes to determine the proper type
to use.

KEY TO PICTURE TUBE SUFFIXES

Suffix A: indicates GRAY faceplate on 10BP4,
10MP4, 12LP4, 12QP4, 12UP4, 12VP4, 16AP4, 16D P4,
16HP4, 16JP4, |6LP4, |6MP4, [4SP4, 16WP4, |7BP4,

I7FP4, 19AP4, 19DP4, 20CP4, 20D P4, 20HP4, 21EP4,
21FP4, 21KP4, 21ZP4 and 22AP4; GRAY ALUMINIZED
faceplate on IOFP4, 12KP4, 12ZP4, [6KP4, ITATP4,
I7LP4, 17QP4, 21ACP4, 2|ALP4, 21AMP4, 21ANP4,
21AQP4, 21ARP4, 21AUP4, 2|AVP4, 21WP4, 2|XP4,
21YP4, 24AP4, 24CP4, 24DP4 and 24YP4; GRAY-
FROSTED on 14BP4 and 17HP4 and CLEAR on
I6EP4 and [(GP4.

Suffix B: indicates GRAY faceplate on a [6EP4;
FROSTED on a 24AP4; GRAY-FROSTED on 12UP4,
16GP4, 19AP4, and 20HP4 and GRAY-ALUMINIZED
on I7BP4, |7HP4, 20CP4, 20DP4, 21EP4 and 21ZP4.

Suffix C: indicates a CLEAR-ALUMINIZED screen
on 10BP4, FROSTED on 16GP4, GRAY-FROSTED on
I7BP4 and 20CP4; and GRAY-ALUMINIZED on
12LP4, 19AP4, 20DP4, 20HP4 and 2IFP4.

Suffix D: indicates a GRAY-ALUMINIZED screen
on [0BP4, 20CP4 and 20HP4 and FROSTED on I9AP4.

Bulb Diameter Over-all Base Bulb Diameter Over-all Base
or Diagonal length lon Trap Diagram Anode or Diagonal iength lon Trap Diagram Anode

Tube Type {inches) {inches) Type Fig. No. Connector Notes Tube Type {inches) {inches) Type Fig. No. Connector Notes
10-inch glass round, 50° 14-inch glass rectangular, 65°
10BP4¢ 10V 17% Double | Cavity 14FP4 13 13/16 16Y/; Single | Cavit
{0EP4 10/ 17% Double ! Ball_ 14BP4 1311/16 16 123/I6 Double | Ca:i.fyy .
10FP4* 101/ 17% None ! Cavity 14EP4 1311716 16 13/16  Double i Cavity
10M P4 101/, 17 Doubte 2 Cavity 14CP4 1311716 163 Single | Cavity
{0CP4 10/ 16% None I Ball 14D P4 13 11/16 163, Double | Cavity a

. 14H P4 1311/16 16% Single 5 Cavity
10-inch glass round, 50°, electrostatic focus 14GP4 1311716 173/16 Single 5 Cavity
10D P4* 1072 17% None 5 Cavity a 15-inch glass round, 50°
12Yz-inch glass round, 50° I15CP4 15%, 21% Double 1 Cavity a
12LP4¢ 127/16 183 Double ! Cavity -7 . ©
12T P4 127/16 183 Double | Cavity a USNN lcsand® S
12VP4 127/16 18 Single 2 Cavity ISEP4 151/10 224/10 Single I Cap
IZKWPPi 127/16 I737 Single 7 Special
12K P4 127/16 175 None | Cavity =il "
12ZP4* 127/16 17% Single | Cavity 167ich g|¢lSS rolhd. S7
12QP4 127/16 17 Single I Ball I5A P4 153 207 None ! Ball a
12U P4 127/16 18% Double | Cone a, l 15D P4 153 207/, Single | Ball a
!2J|;4 12 3/16 17V None ] Ball d
12RP4 12 3/16 17t Single { Ball d -1 —60°
12CP4 21716 189 None 3 Cavity a. b, c Véiweh fglass Townd, 560

- :6;4”?4 :2:;, 2:]3//4 g)outrle | Cavity
12%2-inch glass round, 40°, electrostatic focus 6FP4 s 21V ingle ! Ball a

9 ocu 16JP4 16/3 20, Double I Cavity

i2AP4 123/16 25% None 4 Cap a, ¢ 16LP4 157 22 Double | Cavity f, g
48 RADIO-ELECTRONICS
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Bulb Diameter Over-all Base Bulb Diameter Over-all Base
or Diagonal length lon Trdp Diagram Anode or Diagonal length lon Trap Diagram Anode
Tube Type (inches) {inches) Type Fig. No, Connector Notes Tube Type (inches) {inches) Type Fig. No. Connector Notes
II:E!:: :EZB %‘37 gotglle || CCav.i:Y f 21-inch glass recteanqulier, 70°
A a ouble avity a <
7 i g 21JP4 21 11/32 231/ Internal | Cavity
1ecpd 5% 21 Perlie L sty gl 21KP4 AN BY Single i Cavity  a.kip
16-inch glass rectanguiar, 65°, electrostatic focus glléxﬂ‘ %: ”/g% 23;/.1 ginglie ! %avi"y
R 2 23 i i 9
16AEP4 17'% 19/ Single 5 Cavity 2IARF141 21 7/42 23 /|B/32 Infernal | Cavity 9
= ° 21ZP4¢ 21 7/32 233 Single | Cavity
16-inch glass rectangular, 70 21\WP4t 205, n!/; Single ! Cavity
16UP4 |7'/./ 18 Single 1 Cavity a
167P4 165/16 185 Single | Cavity 21-inch glass rectanqular, 70°, electrostatic focus
16QP4 161/ 19/ Double I Cavity a, e 9 9 . .
16K P4t 165 183, Single | Cavity 21AUP4 21, 23 13/32 Single 5 Cavity
16RP4 161/ 183 Sincle 1 Cavity 21AVP4 211, 23 13/32 Single 5 Cavity
16XP4 161/ 183 Double i Cavity @ 21YPat 2% 23% Single 5 Cavity
16ABP4 TA 18% Single | Cavity t 21AFP4 21 11/32 23 Single 5 Cavity a
i 2| FPat 21 11/32 23Y%, Single 5 Cavity m, s
16-inch glass round, 70° 21XP4t 20% 22/, Single 6 Cavity
16ZP4 157, 22, Double | Cavity h L9 °
16WP4 157, 7% Double I Cavity a, h, q 21-inch glass rectangular, 90
165P4 157 175/16 Single | Cavify h 21 ACP4¢ 21 9/16 20% Single | Cavity
16YP4 157, 175/16 Single | Cavity h 21 AMP4§ 21 9/16 20% Single | Cavity
16YP4 157/ 17 3/16 Single | Cavity a 21 ANP4t 21 9/16 20 Single 5 gavify a, n
4 21 ALP4¢ 21 9/16 207/16 Single 5 avity n
16-inch metal round, 53° 21ATP4 209716 20% Single 5 Cavity
16AP4 15% 225/16 Double | Cone e 21AQP4t 21 9/16 20 Single | Cavity a
16-inch metal round, 60° 22-inch metal round, 70°
16EP4 157, 19% Double 1 Cone a 22AP4 2417y 22%, Single | Cone a
L o
16-inch metal round, 70 24-inch metal round, 70°
16G P4 15%, 1711/16 Single | Cone a, i 24AP4} 241 24 7/16 Single | Cone a
16-inch g|uss round, 60° 24BP4 241/y 247/16 Single 5 Cone a
16ACP4 157 207 Single 6 Cavity 24-inch glass rectanqular, 90°
17-inch glass rectangular, 70° 24CP4t 24 21Yg Single | Cavity a
| ! ;
T T N T/ S - O R~
17AP4 169, 18% Single | Cavity ) : H
n ! 24DP4¢ 24 21 Single 5 Cavity n
17JP4 163 199/16 Single | Cavity 24QP4 24 211, Single h Cavity
17Q P4t 16% 199716 Single | Cavity k ATb%e o 210 Single | Cavity
17UP4 163, 19 9/16 Single | Cavity k 8
3 i i 3
I7YP.4 163 199/16 °S|ng|e 1 Cavity k 27-inch metal rectangular, 90°
17-inch glass rectangular, 70°, electrostatic focus 27AP4 267 21% Single ! Cone d
17FP4 16% |95/./ Single 5 Cavity ° 27MP4* 267 223/16 Single I Cone
17HP4¢ 163 199716 Single 5 Cavity n .
17LP4t 16% 199716 Single 5 Cavity k. n 27-inch glass rectangular, 90°
I7RP4 163 193, Single 5 Cavity n . . -
me M Mg Gt § @y L. goe @ mym s 1 ooy
17IKEL 6% 19% Single e Cavityg e 27Lp4* 7 2423/64  Single | Cavity
175P4 g 16% 193/16 ojmqle [ Cavity k, p %;';;44‘ ;; g:;' ging:e : g‘”i:y
o b ingle avity
Ll aa e o L 275p4a* 7 23% Single 5 Cavity  m
17CP4 17 19 Single ] Cone a . 5
17-inch metal rectangular, 70°, slectrostatic focus IR owtiall Soavd. GY
i g Raa il SR SO G CL) 308P4 304 239/16  Single I Cavity  a,n
171G P4 17 18 1/16 Single ] Cone a, o
17TP4 1613/16  195/16  Single 5 Cone a.n COLOR TUBES
17-inch glass rectangular, 90°, electrostatic focus 15-inch glass round, 45°, electrostatic focus
17ATP4} 16% 161 Single 5 Cavity ISGP22(RCA) 14%, 26'/y 8 Metal flange
L7V 16% 15% Singlel 3 Cayity ISHP22{CBS) 14% 26V 8 Metal flange
-i r A . : :
11'4":" glcslsy/ g ;6 P \ Cavit 19-inch glass rectangular, 62°, electrostatic focus
19FP: s ouble avity a
TSelpa 187, 211, Double i Cavity @ 19VP22(CBS) 19 2%7/16 9 Metal flange
Y/ ing i . Q
I 8% 2|/4° Single : Cavity @ 21-inch metal round, 70°, electrostatic focus
19-inch metal round, 6 2WAXP22(RCA) 20 11/16  255/16 9 Metal flangs
19AP4¢ 183, 22 Single | Cone a
19-inch glass rectangular, 70° f:°*“°*eds to C-R Tube List
luminize
s, i ;
:3JQP;4 :g;;: %:Vi/lé g::,g:z ; 8::::; : tAluminized version listed in key to picture-tube suffixes
{9EP4 17 211/ Double | Cavity a—Tube has no exterior conductive coating. Add 500-upf, high-voltage filter
20-i | d. 54° capacitor when using tube as replacement for type having exterior coating.
-inch glass round, When this type is replaced by tube having outside coating, ground the
3 3 N coating to the chassis.

ZOBP_“ 0% 2% S ore ! Cap ° b—Triode type tube; has no No. 2 grid. For circuitry, refer to diagrams of
20-inch glass rectanquiar, 70 sets using triode and tetrode types. Alter receiver circuits where necessary to
. . it tube being used for replacement.

20CP4t 20 7/32 2013/16  Single | Cavity a,mr S i . . . g
200P44 20 3/32 2% Single | Cavity = ﬁeaztlrss. tube has 2.5-volt, 2.l-amp heater; all others have &.3-volt, 600-ma
20-inch glass rectangular 70°, electrostatic focus g(;ﬁz;erpalgif:s curvature has 20-inch radius; others in this group have
20MP4 20 9/32 22/, Singie 5 Cavity n e—Requires JETEC-RETMA type 106 focus coil; others in this group use type
20H P44 20 7/32 22/ Single s Cavity a,l,n,r 109 focus coil.
20LP4 207/32 22/g Single s Cavity n f—Faceplate curvature has 5é-inch radius; others in this group have 27-inch
20FP4 20 3/32 221/p Single S Cavity a, l, s radius.
20G P4 20 3/32 22/ Single 5 Cavity o g—Deflection angle 50°. Deflection angle for other tubes in this group 60°
20JP4 207/32 22/g Single 6 Cavity p h—Radius of faceplate curvature is 56 inches.

. 2 i—Radius of faceplate curvature is 40 inches; all others in this group have
21-inch metal rectanquiar, 70 27-inch radius.
21DP4 2% 21 Single 5 Cone e t—_lésll??‘;ﬁi;r;d’aﬂcehave outside conductive coatings: 178P4 has not.
21G P4 2% 2| Single 4 Cone °. P |l—Tube with suffix A has external conductive coating.
AL 2'; 2% Single 3 Cone m—Experimental type—first run.
AR 0% 2% Single ! Cone n—Tube has low-voltage electrostatic-focus electrode.
21-inch metal rectanqular, 70° o—Tube has high-voitage electrostatic-focus electrode.

' p—Self-focus tube.

21DP4 225, 21 Single 5 Cone 0, @ q—Types with letter suffix have outer conductive coating.
21GP4 22% 21 Single [ Cone a, p r—Suffixes A and D _have outer conductive coating.
2IMP4 21 22% Single s Cone a, n s—Suffixes A and C have outer conductive ccating.
21AP4 203 22% Single | Cone d $—Has curved mask and faceplate.
JANUARY, 1955 49
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JOE DOAKS
TV REPAIRMAN

Getting started in TV—or—

an aspirin a day

‘~ b

<

HIS tale of Joe Doaks, TV repair-

man, is really the composite story

of several individuals. I was only

one of them. No single person could
ever have got into as much trouble as
did Joe.

Joe’s story should be required reading
for every TV student and experimenter
who may sometimes engage in neigh-
borhood TV repairing. Avoiding just
one of the numerous deadfalls into
which he blundered can well repay the
time spent in reading and considering
well this story.

Mastering any vocation or occupa-
tion is a double-barreled business.
Learning what to do is only part of it;
learning what not to do is every bit as
important. (To cite one simple example,
the student pilot who has not been
taught to avoid cross-wind landings is
always a poor insurance risk.) TV re-
pairing is no exception.

Joe escaped a jail sentence once by
the skin of his teeth. Twice did he
barely save himself from being fined;
on a third occasion he didn’t escape.
Sometimes innocently, sometimes will-
fully, he shattered certain state laws
and various municipal ordinances; he
lost an incredible amount of time bat-
tling petty bureaucrats. A lot of his
early profits vanished down various rat
holes (not counting the money he spent
for aspirin). All because Joe started a
part-time TV repair business without
realizing there are certain things you
don’t do.

50

®

By HENRY FARAD

A\

There’s money to be made in part-
time TV repairing-—sizable chunks of
it, too. Before you start, however, you
should be aware of the numerous things
vou should not do and avoid doing
them! Otherwise you’ll find yourself be-
ing shot at from every point of the com-
pass.

How to start wrong

Joe had been studying TV in his spare
time for quite a spell. He’d collected
some test equipment and learned pretty
well how to use it. Inevitably, the idea
of picking up a little spare-time money
occurred to him. Thus, Joe put a small
sign on his front porch and inserted a
small advertisement in the classified
section of a local paper. That seemed
sensible enough. Only it wasn’t.

Joe’s third customer wasn’t a cus-
tomer. Instead, he was an agent of the
Planning Commission; he was there to
advise Joe he’d laid himself open to a
fine and jail sentence, because Joe had
established a ‘“commercial enterprise”
In an ‘“interim zone,” and unless he
forthwith suspended operations he
would have the well-known book thrown
at him. Joe’s sign came down; his
newspaper ad was canceled. Ordinance
3885, subsection k, prescribes fines up
to $50 per day for “zoning violations”!

Sure, after going through channels,
Joe finally got permission to put his
sign back! After he'd filled out several
pages of forms and submitted an “exact
map of premises”; and after being
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grilled by the Planning Commission in
dread session, with a tape recorder
ominously grinding away on the secre-
tary’s desk; and after a lapse of nine
weeks, during which time doing any
business was strictly verboten.

Get the idea? Before ever you make
the slightest noise about your part-time
business, find out what sort of zone
you’re in, if any. Displaying signs may
be impossible if you’re in an iron-clad
residential neighborhood. Doing busi-

JOE DOAKS
TV
AEPALRS

RADIO-ELECTRONICS


www.americanradiohistory.com

ness at all may be prohibited. In any
event, bear in mind that boards, bu-
reaus, and commissions normally move
at a snail’s pace, which means that if
a permit is needed you may be two or
three months getting it. Time yourself
accordingly.

If you take Joe’s advice, you won’t
hang out any sign at all—not at the
start, anyway. You’ll also limit your
advertising to word-of-mouth and very
modest classified insertions. The rea-
sons will be shortly elucidated, as the
man said, but first let me relate another
of Joe’s blunders—that of giving him-
self a company name: Joe Dozks TV
Service. This little mistake cost him
$50, after the local gendarmerie had
instructed him to “properly execute a
Certificate of Individual Doing Business
Under an Assumed Name, pursuant to
Article XVI, Section 5, paragraph J ...”
Or else! It's a state law, understand,
with penalties provided. . .

You can buy an Assumed Name form
for a dime at any large stationery store.
(There’s another form for A Partner-
ship Doing Business, etc., so be sure
you get the right one. You need two,
to be exact.) Fill out the blank spaces,
get one notarized and have it recorded
at your county courthouse. Thus far
it’s pretty cheap and easy, but in my
state (California) it isn’t legal until it’s
printed in full a prescribed number of
times in a “newspaper of general circu-
lation.” That can really cost you, as it
did Joe.

Hence, do business under your own
name. If your card or advertising reads
plain “Joe Doaks” with “TV Repairs”
on another line, nobody ecan touch you.
But make it “Joe Doaks TV Service”
and you’re instantly $50 downhill—not
exactly peanuts for a small operator
just getting started.

A sign on your front porch—to cite
another objection—will likely result in
your electric light bill being doubled!
In case you didn’t know, the presence of

JANUARY, 1955

that sign automatically changes your
rate from domestic to commercial. It’s
the law. In Joe’s case, it jumped his
bill almost exactly 1009%. Again, not
peanuts for a small dealer.

As a suave but unyielding character
from the power company informed Joe,
it was all the same difference whether
he repaired one TV set a month, or a
thousand—the minute he hung that
sign out front, he was a dead duck. Joe
had the option, of course, of having a
second electric meter installed and then
splitting up his house wiring so that
all TV activities were on a separate
meter. In that case the remainder of
the house would keep the domestic
schedule. Of course the alteration would
involve a slight charge of around $100
for labor, material, permits, etc., asso-
ciated with hanging two meters on the
house and reshuffling the wiring.

The power company let Joe have it
with one barrel; the telephone company
gave him the other. Joe lost his domes-
tic telephone rate and went on com-
mercial. That’s right, it just about
doubled the bill. Squawking got him

nothing. As a frigid female at the
telephone business office explained it,
the fact that Joe’s business then
amounted to a paltry six or eight repair
jobs a month was immaterial. Laws
regulating public utility rates provided
for no exceptions. The law. ..

“] see,” Joe broke in, “another dou-
ble-or-nothing program.” Joe could tell’
she didn’t think it was funny. Neither
did he, for that matter.

Understandably enough, Joe was get-
ting a bit gun-shy by this time. In
what other direction, he wondered, was
his neck stuck out—and how far? That’s
when he suddenly recalled he possessed
no Municipal Business License. . .

Skidding into City Hall shortly after-
ward, he narrowly evaded a 1009% pen-
alty for “late declaration” only by
crawfishing with an agility which sur-
prised even him.

Anyway, don’t forget to shell out that
$10 or $25 or whatever the bite may be
for a license to do business in your lo-
cality. Then there is also the municipal
business tax and city sales tax.

www.americanradiohistorv.com
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Know what you're doing!

Bookkeeping is one of today’s major
headaches for the man operating a
small business, which promptly brings
up another don’t. Don’t ever start even
the smallest, pip-squeak TV business
without first being sure your bookkeep-
ing is going to be attended to compe-
tently and promptly. Otherwise you’re
sure to lose a lot of hard cash, one way
or another, and you’ll never know for
sure whether you're winning or losing.
Quarterly sales-tax reports; Federal in-
come tax; state income tax; social se-
curity payments—the right answers
can come from a correct set of books,
nowhere else.

Sure, you can approximate or guess
at your sales tax—you can guess at
nearly anything! But every so often
unfortunately, the man from the State
Tax Department is going to drop
around and demand to see your books.
The Federal boys might even want to
look at them some time. If you don’t
have any books, or if you’ve “lost”
them, or if they don’t look right, you’re
apt to get slugged—but good—right in
the wallet. The law says you™must keep
books. No matter how small you are,
you keep books or else.

Oddly enough, inadequate bookkeep-
ing often results in the small operator’s
Federal and state income taxes running
considerably higher than they should.
Absence of adequate bookkeeping ap-
pears to go hand in hand with the great
majority of failures among small busi-
nessmen. And even the small operator
with a good accounting system is pretty
sure to overpay on income tax unless he
hires a tax specialist to figure his re-
turns.

Bookkeeping is important enough to
harp on just a bit longer. If no one in
the family is competent to handle the
job you must hunt up someone who
handles a number of small sets of books
and engage him or her. The cost, inci-
dentally, will be surprisingly low, and
weeks can go by without your saying
half a dozen words with your book-
keeper, or using even five minutes of
your own time. The trick lies in me-
thodically supplying him with complete
information of what’s going on, and the
painless automatic method of doing so
is by using those ready-printed sales
books sold by stationery stores. The
5 x 8-inch size is about right. They
come in books of fifty, in triplicate, con-
secutively numbered.

My system gives the customer the
white, original copy, duly marked paid,
except in those infrequent cases where
he gets credit. The yellow duplicate co-
pies are filed daily on a hook fastened
pernianently in one place. Money paid
out for anything is written up in the
same book, except that the white origi-
nal is used as a file copy, the yellow
duplicate being destroyed. This shows
at a glance whether any particular file
copy represents charge or credit. The
nondetachable triplicate copies act as a
backstop in case a file copy goes astray
as happens once in a while.
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This same sales book comes in par-
ticularly handy whenever you may be
obliged to give someone credit, even
temporarily. Credit is dynamite in radio
and TV repairing, but sometimes there’s
no help for it. In such a case, asking
the customer to sign his tag in the sales
book is normal and to be expected, and
gives you a dandy lever if he happens
to turn out to be a dead-beat. Yank him
into Small Claims Court with his signa-
ture on the sales slip, and you win in a
walk. Go into court with nothing but
the assertion that he owes you money
and even an amateur dead-beat may get
the best of you.

This is a complicated age. These
United States have become top-heavy
almost beyond belief with laws, regula-
tions, ordinances, codes, restriction, pro-
hibitions, and keep-off-the-grass signs.
Moreover, our legal codes presume that
every citizen knows all about every
law; ignorance is no excuse. Which is
how Joe came within inches of doing 10
days in the county jail. Luck was with
him, however; he got off with a fine and
a warning. What had he done? He had
put up a 50-foot mast and TV antenna
and installed a distribution system in
a motel out in a nearby fringe area.

Joe had investigated every angle well
in advance of making a bid on the job.
The motel was outside any incorporated
area; no licenses or permits were re-
quired; no ordinance existed affecting
use or structural height. The motel
owner told him to go ahead and Joe
wrapped the whole thing up one week-
end and collected his money. Everyone
was happy.

Two weeks later he found himself in
court one morning, pleading guilty to
a charge of contracting without state
license, on information filed by the
State Contract Licensing Authority.
The law again... In Joe’s state it’s il-
legal to quote a flat price on any con-
struction or installation work unless
you possess a contractor’s license.
Transactions less than $100 are exempt,
but Joe’s bid had been more than that.
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Pleading guilty was his only out. He
was nailed cold, and hiring a lawyer
would have cost him not less than $50
and probably $100.

It was during this hearing, while the
judge probed for details, that Joe dis-
covered he’d also broken a few other
assorted laws. For one thing, he was
not registered—as required by law—
with the Federal Department of Em-
ployment, and he had had occasionally
hired a high-school student next door
to help him put up a TV mast. Further-
more, he’d made no deductions from his
helpei’s wages for state unemployment
insurance, for social security payments,
nor had he made any employer’s contri-
bution to his helper’s social security ac-
count. (When he eventually made good
on all these charges out of his own
pocket, he was fined for being late in
getting the money to the various col-
lectors.) Because the student was under
18 vears of age, Joe had shattered an-
other law by not securing a Minor’s
Working Permit for the boy, even
though it was all a strictly hit-or-miss,
part-time deal for both parties. He had
also failed to carry workmen’s compen-
sation insurance or equivalent for his
employee.

Outside all the foregoing, Joe was
pretty much in the clear, except that he
had never carried any property damage
insurance, which means that if some
customer had filed a civil suit against
him, claiming Joe had damaged a roof
while erecting a mast, poor old Joe
would have found himself in still an-
other kettle of hot water. It’s a com-
plicated age!

It’s been said there aren’t half
enough competent electronic technicians
in the U.S, but it's my guess there
aren’t one-quarter enough. The way it
looks from here, the supply of really
competent men is not going to overtake
demand for decades, if ever. The actual
number of openings and opportunities,
incidentally, is considerably more than
meets the eye; a definitely measurable
percentage of today’s talent consists of
ignoramuses and incompetents who fold
up like three-dollar accordions when
better informed competition makes its
appearance.

Unfortunately, in some localities es-
tablished radio and TV operators do not
brook any competition from “tinkerers
and side-liners.” In localities where
this spirit exists, the boys often go to
considerable lengths in making things
as tough and unpleasant as possible for
the part-time operator—hence it's al-

ways prudent to make only a minimum
of noise until one has gotten a good
toe-hold in his business.

Trying to strong-arm electronic
wholesalers into refusing to sell to
anyone but “legitimate dealers” is one
weapon sometimes employed. Local
legislation aimed directly at small fry
is another. The first-mentioned device
is loaded with dynamite, as the partici-
pants are well aware; its success de-
pends entirely on how easily the opposi-
tion can be bluffed. “Conspiring to En-
gage in Restraint of Trade” is a Fed-
eral rap which has laid low more than
one monopolist in the past; merely
threatening to file a charge can be re-
lied upon to end any monkey business.

Making money from part-time TV
repairing isn’t as easy as you might be-
lieve. The money’s there, sure—Joe can
show you in his books net profits up to
$50 a week from part-time work. But
you have to play it right to win. You
have to be prepared for rubber checks,
callbacks, occasional repair jobs of the
“stinker” variety, dead-beats, policy ad-
justments, inventory problems—you’ll
run into these and other headaches. And
after you've run the obstacle course to
the bitter end, Federal and state tax
collectors have their hand stuck out for
more than 20 cents of every dollar in
your net-profit column.

Despite everything, however, TV
maintenance and repair is a satisfying
occupation or business, whichever you
make it. Largely, I think, because it's
sufficiently complicated to never become
boring; largely because something new
happens every week.

Most important, part-time servicing
serves as a stepping stone to bigger
and better things. It is during this
time that the beginner serves his real
apprenticeship. He learns the impor-
tance of systematic inventory control,
bookkeeping and servicing techniques.
Even more important, he learns the
value of building a good reputation.
With comparatively little money to play
with, the beginner will do limited adver-
tising, depending greatly upon word
of mouth from satisfied customers.

In cutting through the labyrinth of
bureaucratic red tape, the part-time
technician broadens his knowledge of
running a business, enabling him to
squeeze additional net income from his
gross receipts. Rules and regulations
are made for a reason, although the
reason is not always clear. Stay with

them and you will be on the right
track.

END

www americanradiohietorv com

RADIO-ELECTRONICS


www.americanradiohistory.com

COI'OR

SERVICING

ARGE-SCREEN color television will give the average

television mechanic an cpportunity to expand greatly

his service business. By using already well known tech-

niques of black-and-white servicing, plus a few new
pieces of color test equipment, the service technician will
find the transition from black-and-white no insurmountable
obstacle.

The color television receiver contains all the circuits of a
black-and-white set. The same service techniques are employed
to service the r.f. tuner, picture and sound i.f. amplifier,
sync, a.g.c. horizontal and vertical deflection and video ecir-
cuits as in black-and-white receivers. However, the require-
ments for some of these circuits are more rigid. For ex-
ample, picture if.s must be aligned with greater care to
amplify the color information without distortion. Fortu-
nately, the test equipment used for black-and-white r.f. and
i.f. alignment will suffice for color.

Since color reception depends more than black-and-
white upon proper adjustment of the customer controls, the
service technician will have to be sure the customer under-
stands their importance. For example, a misadjusted fine
tuning control may present a black-and-white picture with
very slight apparent loss of fine detail. It might result in
complete loss of color on a coler program. Even a slight mis-
adjustment of the fine tuning could result in improper color
edging as illustrated in Fig. 1. Comparing this with Fig. 2,
the normal bar pattern, shows that edges of the color bars
have been shifted to an improper hue due to the loss of the
upper chrominance sidebands. Faulty picture i.f. alignment
with cutoff ranging between 3.6 and 4.0 me would also re-
sult in this same improper cotor edging.

New color test equipment has been developed which will
facilitate servicing color circuits. One of these new instru-
ments, which is available on the market today, is the color
bar generator, designed to provide a thorough check on the
operation and adjustment of color receivers. The 300-ohm
lead from its output is connected to the antenna terminals
with the receiver tuned to the channel specified in the
operating instructions. With the receiver properly adjusted,
the bar pattern pictured in Fig. 2 appears on the picture
tube. Reading from left to right, the ten bars represent
chrominance signals as indicated below:

(G—\1()+90° +§ +(R3—Y) +(G—4Y) +(57

6 7 8 9 10
+(R—Y) (G — Y)—90° —I —(R—Y) —(G—Y)

The color bar generator js necessary for checking the
demodulators and matrix. For proper color, the phase of the
3.58-mc carrier signal must be adjusted for the correct
waveform at the output of the demodulators. For I and Q
demodulation the second and eighth bars should show maxi-
mum response at the plate of the I demodulator. When de-

modulation recovers R—Y and B—Y directly, the third
*RCA Service Co., Ine., Camden, N. J.
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Techniques and instruments
for shooting trouble in the
color receiver, together

with bar patterns to show

just how many troubles look

By W. W. COOK* and
C. E. LASSWELL*

Fig. 1—Color bar pattern with fine tuning misadjusted.

Fig. 2—This is the normal and correct color bar pattern.

and ninth bars should be maximum and the sixth bar should
be zero at the plate of the R—Y demodulator. Another
check which can be made with the color bar generator is
the matrixing of the color difference signals and the Y
signal. With an oscilloscope connected to the grids of the
kinescope, an accurate check of the color signal ratios can be
made. Once the correct oscilloscope pattern is obtained, over-
all correct operation of the color circuits is assured.
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Color kinescope circuitry is somewhat different than that
of the black-and-white picture tube. Such problems as color
contamination, color fringing and other colors than white
in the raster (color unbalance) require new service tech-
niques. Color contamination (poor purity) is visualized as
colored areas in an otherwise white raster. If the kinescope
setup adjustments do not overcome this problem, the kine-
scope, purity magnet or yvoke may well be the source of
trouble.

Color fringing (most noticeable on black-and-white pic-
tures) is caused by a misconverged kinescope. If convergence
is poor, a check of the receiver setup should be made with a

Fig. 5—An example of incorrect hue control adjustment.
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dot generator. Present-day 19- and 21-inch trigun color pie-
ture tubes use magnetic convergence circuits, as compared
to the electrostatic convergence of the 15GP22. The conver-
gence parabolas—obtained directly from the deflection cir-
cuits without use of amplifier tubes—feed three conver-
gence coils mounted externally on the neck of the tube. A
convergence system of this type is more flexible (each of
the electron beams can be controlled independently) and
better convergence can be obtained. Convergence is set to
correspond to one value of beam acceleration, so defective
high-voltage components, such as an intermittent high-
voltage regulator, will cause intermittent or drifting con-
vergence. If acceptable convergence cannot be obtained with
normal setup procedures, a defective yoke, circuit compo-
nent, kinescope or convergence coil should be suspected.

The dot generator is designed to provide a pattern of
optimum-size rectangular dots for checking all convergence
adjustments in color receivers. It is connected to the antenna
terminals of the color receiver and both are tuned to any
channel from 2 to 6. The properly converged dot pattern of
Fig. 3 will be obtained if the red, green and blue rasters
are registered over the entire face of the kinescope. Any
deviation from this optimum condition is misconvergence.

Correct operation also depends upon proper adjustment
of the screen controls. A misadjusted screen control is most
noticeable on a black-and-white picture. For example, if the
screen control for the green gun is set so that emission
from the green gun is below normal, the color of the raster
becomes magenta. This causes the black-and-white picture
to look as if there were a magenta filter in front of the
picture tube. After purity and convergence have been prop-
erly adjusted, it is necessary to turn down the picture
control and adjust the screen controls for a white raster. If
a white raster cannot be obtained, the trouble may be traced
to a defective kinescope grid coupling capacitor or a shorted
gun in the kinescope itself.

Having made sure that the circuits common to both
black-and-white and color are functioning normally, the
color circuits may now be checked. The block diagram
outlines the functional ecircuits of an RCA 21-inch color
receiver. The luminance and syne signals are amplified and
separated as in black-and-white receivers. The sound and
chrominance signals, however, are detected from the i.f. en-
velope by a sound-and-chroma detector, since the 4.5-me
sound i.f. carrier is close to the color subcarrier frequency.
If this detector is inoperative, both sound and color are
lost. (A black-and-white picture would still appear since
the luminance signal is detected separately.) From this
extra detector, the sound is amplified in the usual fashion.
The chrominance signals, including the color sync signal
(burst), are amplified by one or more chroma amplifiers.
If a chroma amplifier should fail, no color would be pro-
duced (Fig. 4) and the chroma control would be inoperative.

The burst signal, after being amplified, is gated to the
color phase detector by the burst gate tube. The hue con-

Fig. 6—How the picture looks when color sync is lost.
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trol and burst take-off transformer are adjustable to pro-
vide the proper 3.58-mc carrier phase to the chroma demodu-
lators. The phase detector provides a bias voltage which,
in conjunction with a reactance tube, contrels the phase
of the 3.58-mec carrier oscillator. A portion of the negative
voltage developed by the phase detector when burst is
present is applied to the grid of the color killer. If the
burst signal is lost due to failure of the burst gate or

Fig. 7—Color har pattern with red information missing.

Fig. 8—The blue has been lost in this color bar pattern.

Fig. 9—Same as Figs. 7 and 8, but with green missing.
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phase detector, the color killer will conduct, biasing off the
chroma amplifier and thus “killing” the color reproduction.
Misadjustment of the hue control or burst take-off trans-
former will result in improper color rendition by making the
phase of the controlling 3.58-me burst incorrect. If the
range of the hue control is insufficient, the burst take-off
transformer must be adjusted. An example of incorrect hue
is pictured in Fig. 5.

Bias produced by the phase 'detector controls the con-
duction of the reactance tube, which in turn maintains the
3.58-me carrier oscillator in synchronization with the burst
signal. Loss of bias from the phase detector or failure
of the reactance tube allows the oscillator to run freely.
This condition is similar to loss of horizontal or vertical
scanning sync. An illustration of this condition is shown
in Fig. 6. Complete failure of the oscilloscope will result
in loss of color.

The output of the chroma amplifier is fed to the chroma
demodulators. Here the chroma signals are mixed with the
3.58-mc oscillator carrier. The output of the demodulator
provides the necessary R—Y, B—Y and G—Y color-differ-
ence signals. Failure of one of the chroma demodulators or
an open coupling capacitor in the R—Y, B—Y or G—Y lead
to the kinescope would result in two color reproduction of
color pictures. Figs. 7, 8 ‘and 9, respectively, illustrate bar
patterns in which red, blue and green signals are.missing.

When trouble is indicated in the color circuits of the
receiver, it is usually necessary to trace the 8.58-mc carrier
or chrominance signal, using a wideband oscilloscope. Fre-
quencies of 8.58 mec cannot be seen with ordinary oscillo-
scopes. A wideband oscilloscope with a frequency response
flat to 4.5 me and a direct sensitivity of 0.1 volt peak-to-peak
is desirable for this type of work. Starting at the chroma
detector, burst and chrominance signals can be traced to the
output of the chroma amplifiers, quickly isolating the
source of trouble. A wideband oscilloscope is also useful
in tracing the burst signal through the burst gate to the
phase detector and checking the gate pulses applied to the
color killer and burst gate for proper waveshape.

To summarize, the three most common visual presenta-
tions resulting from component failures are outlined below.
A logical sequence for isolating the defect is given under
each condition:

Pix and sound O.K.—no color
Check the following, using color bar generator:
1. Fine tuning and chroma controls.
2. Tubes in color circuits.
3. The 3.58-me crystal (if used).
4. D.c. bias on chroma amplifier.

a. If high, check burst amplifier and phase detector cir-
cuits.

b. If burst input to the burst amplifier is low, check
r.f. and if. alignments.

5. Bias on grid of the 3.58-mc oscillator.

a. If zero, oscillator is inoperative.

6. Waveforms at the plates of the demodulators.

a. If normal, trace signal to kinescope grid to isolate
trouble.

Pix and sound O.K.—no color sync
Check the following, using color bar generator:
1. Phase detector.
2. Reactance tube.
3. 3.58-me oscillator.
4. Bias at grid of reactance tube.

a. If high, ground grid of reactance tube. If color then
rolls slowly through the picture, the trouble lies in
the phase detector circuit. If color remains badly out
of syne, the trouble lies in the reactance tube or
oscillator ecircuits.

Pix and sound O.K.—improper color
Check the following, using the color bar generator:
1. Hue control for proper operation and range.
2. Demodulation and phase inverter tubes.
3. With an oscilloscope, check the waveforms at the plates
of the demodulators and at grids of kinescope. END
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W hat'’s the dope on COLOR TV:

ORE than a few of us have
gotten a little behind on it, but
color TV has kept right on
going ahead—in grant steps.
And at each step it has left some
thousands of sets built according to
the then best standards. All these sets
will have to be serviced. So the tech-
nician will have to understand, not
only the “perfected” receiver (if one
is ever built), but also all the evolu-
tionary forms. It is time to catch up!
What—roughly—do we have to
know? And where is the dope? The
following is an attempt at a brief out-
line and guide. The references in
parentheses are to issues of RADIO-
ELECTRONICS. For further dope on any
point, read the articles referred to.
We hear of two main types of cir-
cuitry: the I-Q and the R ¥,
B Y types. These refer to the
way the colors are put together in the
receiver. The complete television pic-
ture is taken with three color cameras
—red, green and blue. The output from
these is separated and the black-and-
white, luminance or Y signal trans-
mitted on a regular 4-mec channel. The
color signal from which the Y has
been removed (—Y) is transmitted
on a subcarrier centered at the 3.58-me
point of the 4-me band.
The R — Y, B — Y system (Sep-
tember, 1954, page 60) is the simplest.

The color signal is detected by two
demodulators, R Y and B &
The G — Y signal is supplied by

subtraction from the two others (what
isn’t blue or red is green). This is
done by a simple mixing (matrixing)
system (September, 1954, page 61).
The R — Y and the B — Y are
passed along to the red and blue guns
and the correct proportions of — (R

Y) and — (B — Y) to the green
gun. The correct amount of Y signal
must now be added to each of these
—Y signals to restore the original R,
B and G signals which produce the
picture.

The I-Q system (May, 1954, page
40; October, 1954, page 42) is more
complex but supplies more color de-
tail. It goes up to about 1500 kc as
opposed to 600 ke with the simpler
system. (Fine detail is supplied by the
black-and-white signal in both systems,
as the eye is insensitive to color in fine
detail.) The terms I and Q refer to
“colors” which do not represent the
output of two of the cameras but a
mixture of all three. This calls for a
more complex matrixing system, since
some of the output of both the I and
Q demodulato® (as well as Y signal)
iz required for each of the three pri-
mary colors.

A third system—just emerging—is
the R — Y, B—-Y, G — Y cir-
cuitry used in the new RCA 28-tube
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in the
diagram on page 55 of this issue.
Tubes are a simpler problem, but
one which has its ramifications. Which
type, 1-gun or 3-gun? And how about

receivers and shown block

size? The answers are still fairly
easy. The 3-gun type is the only one
now In ecommon use, though most
authorities act as if they expect the
tube of the future to be a 1-gun type.
Best known of color picture tubes is
the 15GP22, RCA’s original flat-mask
color tube (June, 1950, page 27; July,
1954, page 30). Although now con-
sidered obsolete, thousands of sets have
been made with that tube. They have
been or will be sold, given away or
otherwise disposed of, so the service
technician is sure to run into them.

The shadow mask has a faceplate
covered with hundreds of thousands of
red, blue and green dots, and a per-
forated mask behind it to assure that
the electron beam will fall on the dots.
An improved 15-inch version with a
curved faceplate and mask was made
by CBS-Hytron (December, 1953, page
103; July, 1954, page 30). Its advan-
tage is that all parts of the screen are
more nearly at the same distance from
the guns, simplifying the problems of
focusing and convergence over all parts
of the screen (January, 1955, page 40).

The 19-inch tube, 19VP22, (Novem-
ber, 1954, page 110; December, 1954,
page 66; brief description September,
1954, page 124) is another curved
mask and faceplate tube, now being
used in a number of sets. RCA’s new
21-inch tube will follow the same gen-
eral lines, with an improved means of
avoiding color contamination by the
earth’s magnetic field.

The 1-gun, Lawrence or post-deflec-
tion tube has strips instead of dots of
colored phosphors on the faceplate
(July, 1954, page 30; article scheduled

wWWW.americanradiohistorv.com

for February, 1955). A wire grid
deflects the beam up or down or per-
mits it to go straight through, under
the influence of the red, blue or green
signals, respectively. At the time of
writing, no eolor receivers have been
placed on sale using this tube, although
several manufacturers are experiment-
ing with it.

How about the present. black-and-
white receivers? Is there any chance
of converting them for color? The
answer is: at present, no. Turning an
ordinary set into a color receiver de-
mands extensive rebuilding in the
black-and-white portion as well as add-
ing all the video circuits. It would
probably be more expensive than buy-
ing a new color receiver. A few short-
cuts have been tried (notably an at-
tempt to break the signal down to a
field-sequential type; see April, 1954,
page 8) but so far without appreciable
success. It is possible—though not
probable—that it may in the future
be possible to buy some kind of kit to
convert a monochrome set into color.

But the future holds too many things
to permit much guessing. For instance,
the price of color sets may drop to a
level comparable with that of good
monochrome receivers, making conver-
sions impractical. Or totally new types
of TV receivers may appear. General
Sarnoff suggests (page 46) that the
TV set of the future may be a flat
screen in a picture frame. Iantastic
as the concept may seem, such frames
now exist and can already be used for

simple scope and radar displays.
Several companies are working on
“picture tubes” which may be even

less like our present device than the
flat screen. The bulky cathode-ray
tubes may soon be pushed into a place
in history with the perforated spin-
ning disc of the late '20’s. END
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By EDWARD M. NOLL

HIS country is dotted with small

and large towns that either do not

have any television service or get

very poor pictures (despite high
antenna installation costs). Many of
these towns are located in valleys near
ridges or mountaintops suitable for the
installation of a community antenna
system. Still others on flatter terrain
would obtain improved signals with the
erection of a single, but very high, re-
ceiving antenna tower and a community
distribution system.

A well-planned antenna distribution
system is often the answer to improved
picture quality and stability. Such a
system can be installed by a local
service organization or other technical
personnel. It can be financed by a local
service organization or an association of
local service technicians, dealers, ama-
teurs or other interested persons. If you
live in such a community read this
article with careful consideration.

Such an installation can be a low-
cost nonprofit community project with
each interested person (every sub-
scriber) contributing to the installa-
tion and annual upkeep. Among the sub-
scribers there probably will be enough
public-spirited men of various trades to
malke the installation a community proj-
ect. If not, a service organization can
be hired to handle the job. An example
of such a community project has been
completed at Moccasin, Calif. Moccasin
is located in a small mountain-sur-
rounded valley some 120 miles from San
Francisco. At present the community
antenna system (nonprofit) has 25 sub-
scribers with a potential of only 50.
Each subscriber pays a small installa-
tion charge and a small yearly assess-
ment. No existing community antenna
system provides any better pictures at
such low subscriber costs. Here is a
plan that should spread from isolated
village to isolated village across the
country.

The initial experimental work was
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Organizing and planning a community TV system

undertaken by Harold Barnard, a local
radio amateur and now president of the
community antenna association. He has
reason to be proud of their system. The
afternoon I visited him he showed me
three beautiful pictures from the three
San  Francisco stations — actually,
poorer and less stable pictures are com-
mon 25 to 35 miles from the transmit-
ters. A setup such as Moccasin’s could
be used to great advantage in many
communities much nearer to stations.

Planning a system

If you are a technical man and have
dreams for better television in your
community, there are a number of
steps you can take to start the ball roll-

ing. Given a sufficient shove it will carry
itself through the community.

The first action to be taken is to in-
vestigate signal-strength possibilities
at various likely sites. Take a close
friend or two (fellow technicians) and
measure the field strength on the
higher ridges and mountains in the
vicinity. A simple service type field-
intensity meter and a few standard an-
tennas are adequate for initial checks.
The meter must be battery-operated or
1un off a converter attached to your
car battery.

When the best site is chosen, erect a
good antenna and make arrangements
to check the picture on a small television
receiver and to demonstrate the possi-

Blonder-Tongue channel-strip amplifiers.

WwWWwWWwW.americanradiohistorv.com

RADIO-ELECTRONICS


www.americanradiohistory.com

bilities to a few carefully chosen towns-
people. Another plan is to attach one
amplifier at the antenna and a second
one half-way down the hill (temporarily
they could be two good-quality boost-
ers), running a temporary but low-loss
line down the mountain to the nearest
interested subscriber. The advantages
of the idea can thus be shown to a num-
ber of influential people in the town,
using just a single channel.

Next, begin to plan the route of the
distribution system and to assemble
initial and approximate cost figures.
Check with local power and light or
telephone companies about attaching
lines to existing poles and resultant
rental charges. Most local public utili-
ties will rent pole space to carry trans-
mission lines. In other instances small
poles can be set up by the installer along
the cable path to the community to be
served. In many smaller installations
cables can be run from house to house
with the various houses supplying the
a.c. power for the amplifiers. This is an
inexpensive method and permits loca-
tion of all amplifiers indoors. Outside
amplifiers must be mounted in water-
proof housings.

Organize your material, outlining ad-
vantages, method of distribution and
installation, and costs. Finally, present
the plan at local meetings and gain
support for the project.

Typical small system

The general plan of the system in-
stalled at Moccasin is shown in the
diagram. The limited equipment re-
quired for a small installation—plus a
cooperative community spirit—can re-
sult in first-class television at low cost.

The antenna site chosen is on the
mountaintop nearest the town although
there is a still higher peak a short
distance away. However, a limited econ-
omy and fewer cable problems governed
the choice of the nearer peak.

Individual single Yagis are used for
channels 4 and 5, and a stacked Yagi

for channel 7. The antennas supply
f/
JANUARY, 1955

TELEVISION

CHAN 4,5,7 YAGIS
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s Pl

OUTLETS WHERE NEEDED

LEVEL OF 900-FT

Diagram shows the general plan of a small antenna distribution system.

signal to the individual channel strips
of a Blonder-Tongue master mixer-
amplifier, The entire system uses
Blonder-Tongue equipment except for
a small Astatic booster that connects
between the transmission line and the
channel 7 strip. It boosts the channel 7
signal before application to the mixer-
amplifier, equalizing the three signals.

The output of the mixer-amplifier
feeds the transmission line that runs
some 1,000 feet down the mountainside.
An all-channel amplifier is inserted half-
way down the hill to compensate for
line attenuation. Open-wire line is used
throughout the system because of its
low loss (reducing required amplifica-
tion).

It is true that open-wire line has a
greater radiation and there is more
opportunity for signal stealing. This
happened conce in this small town but
the “poacher” finally succumbed to rib-
bing and pressure and became a sub-
scriber. Line equalizers are positioned
at various points along the system to
compensate for the fact that signal at-
tenuation is a function of frequency,
with channel 7 attenuated more than
4 and 5 and channel 5 more than 4.
Thus signals are held at approximately
a constant level throughout the system.

-

- Open-wire line
(lowest line on
pole) distributes
the signal
around town.

—_—

Two-set distri-
bution outlet.
Amplifier 1is
mounted in
“weatherproof
housing.

WWW.americanradiohistorv.com

At the bottom of the hill the signals
feed into a line splitter that divides the
system into two paths. It does so with-
out causing mismatch and resultant
smear or line reflections on the pie-
ture. Wide-band amplifiers are inserted
in each path to restore proper levels
once again. One primary line feeds sig-
nals to the far end of town. Additional
wide-band amplifiers are equipped be-
cause of its greater length. Tapoffs are
made along the line to feed signals to
receivers in the various houses.

The second primary line splits into
two secondary lines after the first wide-
band amplifier. One secondary line
runs down one side of the street while
the second runs down the opposite side.
All receiver dropoffs are made through
outlet amplifiers. Either two- or eight-
outlet distribution amplifiers are used,
according to the number of receivers to
be fed at a given location. The distri-
bution units have no gain but make cer-
tain each receiver is fed the same
amount of signal at no loss and with
no interaction. Thus the tuning' of one
receiver will not affect the performance
of other receivers along the line. The
isolation offered by these outlet units
permits a very stable and consistent dis-
tribution system. END
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COLOR TV
ANTENNA.  TECHNIQUES

LL TV antennas designed for
black-and-white reception will
work on color TV, if the trans-
mission frequencies are the

same. How well they will perform on
color depends on the answers to the
following questions:

1. Does the antenna suck out the
color TV subecarriers? (The amateur
term suck out refers to the antireso-
nant action of the antenna on some fre-
quencies—the antenna acting as a trap
and attenuating the TV signals before
they are available for transfer to the
lead-in.)

2. Is the antenna subject to FM pick-
up?

3. Can the antenna be oriented to at-
tenuate or eliminate ghosts?

To answer these questions, I con-
ducted numerous tests and consulted
with antenna engineers of RCA Service
Co. and CBS Columbia.

The answer to the first question
(“Does the antenna suck out the color
TV carrier?’) uncovered a surprise
culprit-——the very popular conical an-
tenna with six front dipole elements.
Perhaps several million of these anten-
nas have been installed. Tests revealed
that some of these conicals suck out the
color TV subcarrier on channel 4, a
very important channel in most sections
of the country. This suck out may de-
teriorate the channel 4 picture seri-
ously.

This defect in the majority of 6-
element dipole conicals was overlooked
Geneyal

*Vice president, Drach Division,

Bronze Corp.
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TT" antennas

may req//z'n}{; modification

Jor best color: rgeeptzon

By TRA KAMEN*

by antenna engineers during their orig-
inal development work because the fre-
quencies assigned to present color sub-
carriers were unknown. Therefore, the
subcarrier frequencies now used were
not a check point in examining the char-
acteristics of the conical antenna. How-
ever, the conical, a dependable per-
former in v.h.f. monochrome reception,
can and will maintain its position in
the color TV field when it is properly
adjusted. So don’t put the axe to all
conicals yet! They can be corrected by
several easily made field modifications.
Three modifications can be made to
eliminate the channel 4 suck out of the
color subcarrier.

Antenna modifications

Fig. 1-a shows the ends of both 3-
element sections shorted together with

STRAP DIPOLE ENDS WITH ALUMINUM WIRE
a

REMOVE CENTER ELEMENTS

4
éRENOVE 2" FROM CENTER ELEMENTS '

¢
Fig. 1—Modifications for color TV.

www.americanradiohistorv.com

aluminum tie wirve. This modification,
in addition to improving color TV per-
formance on channel 4, provides on
some conicals a gain on channels 7
through 13. This bonus depends on the
length of the conical elements and their
forward angle.

Fig. 1-b shows the center element re-
moved. The center eclement of the con-
ical is used to provide more surface
area, and in many conical types this
increase in surface area provides an
average gain of less than 1 db over the
complete TV band. Thus in primary
areas where the station power has been
increased to a great extent the tech-
nician can remove the center element
without reducing receiver performance.

Fig. 1-c shows the center element of
the conical reduced in length (2 inches)
so the outside elements are 48 inches
long and the center elements 46 inches
in length. This modification can be
made in the field, using a heavy pair of
snippers for cutting and heavy pliers to
close the ends.

Fig. 2 shows a new commercial con-
ical known as the Colorcon, with center
elements reduced in length to prevent
color TV subcarrier attenuation. To
identify this conical and its color TV
modification, the center element is cov-
ered with a conductive red paint.

IFrom a practical standpoint no table
could be assembled containing all manu-
factured conical antennas with recom-
mendations for modification. The serv-
ice technician will, from experience,
have to choose one of the methods shown
in Fig. 1 when the problem presents
itself.

RADIO-ELECTRONICS
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Fig. 2—The Colorcon conical antenna—center elements are redunced in length.

Fig. 3—The Delta V Beam color TV antenna. The CBS model has a reflector.

FM interference

The answer to the second question
(“Is the antenna subject to FM pick-
up?”’) is important in those areas where
FM broadecasting is a major entertain-
ment factor. New York City, Chicago,
Los Angeles, Boston and several other
urban areas may require serious atten-
tion to this problem. Color TV iz more
sensitive to FM interference than
black-and-white transmission due to the
presence of the color carrier and sus-
ceptibility to beat frequencies. This
means that it would be more desirable
in some areas to have an antenna which
discriminates against FM signals.

Some basic antenna designs are ad-
justed to attenuate FM pickup. How-
ever, the majority of TV antennas on
the market are designed to receive FM.
In many cases FM pickup efficiency was
considered highly desirable since front
ends such as the Du Mont Inputuner
tune through the FM band.

CBS-Columbia in introducing its new
v.h.f.-u.h.f. Delta V Beam type antenna
with reflector (similar to that shown in
Fig. 3) has designed an antenna that
greatly attenuates FM pickup. Above
88 me its pattern breaks up into a
multilobed configuration having un-
favorable FM signal acceptance in
every direction. {See “UH.F. and
V.H.F. Antenna” in the December, 1954,
issue.) For identification this antenna
is manufactured with colored elements.

Should an FM filter not be handy

TANUARY. (955

when FM interference appears on the
color TV picture, take a S0-inch piece
of standard 800-ohm ribbon line and
place it across the antenna terminals
of the color TV receiver. Start cutting
the stub % inch at a time until the FM
interference disappears.

Stub adjustments should be made in
the location where the stul is to be in-
stalled. Surroundings may have a con-
siderable influence on its length. It is
better to lie on the floor underneath or
behind the color TV receiver to cut the
stub, rather than to push the receiver
away from its installed position for a
more comfortable adjustment which
may not be satisfactory when the re-
ceiver is returned to its normal posi-
tion.

Once in a while in strong signal
areas an FM stub may degrade the pic-
ture on the high-frequency channels.
Should this occur, the stub may be con-
nected to the TV receiver through a
high-frequency anticapacitance trans-
fer switch. This will remove the stub
from the antenna circuit when the re-
ceiver is tuned to the high-frequency
channels.

Attenuating ghosts

The final question (“Can the antenna
be oriented to attenuate or eliminate
ghosts?”) requires a review of some of
the differences in definition between
black-and-white and coler TV pictures.
Consider the same number of lines on a

www.americanradiohistorv.com
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picture of a baseball game. In mono-
chrome we see a white player running
against a gray background. In color
TV we see the same player running
against a green grass background. Ob-
viously with the same number of lines
on color TV there is a much greater
apparent definition. In fact, it may be
said that the average viewer watching
a color picture on the old CBS 405-line
low-definition system, would find it of
greater apparent definition than view-
ing the same picture on the standard
high-definition black-and-white screen
with its greater number of lines.

This, of course, means that reflections
on color TV will have a greater marring
effect on the picture than they have on
black-and-white.

Experiments have shown that view-
ing color TV pictures that contain color
ghosts cause optical and mental annoy-
ances that never existed with black-and-
white. Clearing these objectionable
ghosts may require antennas with high-
ly directional frontal lobes. Antennas
with rotators should become more popu-
lar with color TV.

Many times the solution will be to re-
place the existing antenna with a new
high front-to-back ratio type. This rec-
ommendation by the technician may
create a problem since the consumer
may complain ghosts never bothered
him on his black-and-white set.

Padding the ghost into the back-
ground, multiple antennas and ghost
phasing between indoor and outdoor
antennas will be some of the practices
service technicians can try to satisfy
their customers’ requests for clear color
TV pictures.

A padding circuit that will drop the
level of the reflected signal into the
background is shown in Fig. 4. By de-

AAA AAAS
20n [ 20n

%R, 10 300a TV SET

120n L 120a
—AM———AAA——

Fig. 4—Adjustable padding network.

TO 300a LEAD-IN

creasing the value of Rx the signal level
can be reduced slowly until the reflec-
tion disappears. Where the reflected
signal approximates the strength of the
original one, padding will not be pos-
sible.

In many areas it is possible to install
an indoor antenna and parallel it at the
antenna terminals with the outdoor an-
tenna. The indoor antenna can then be
used to pick up signals which either
reinforce the original transmission or
cancel out the reflected signals. This
can usually be done only on one or two
channels. The indoor antenna may have
to be connected through a switching ar-
rangement.

The ghost problem in urban areas on
color TV will increase activity in the
field of multiple-antenna systems. An
individual antenna designed and ad-
justed for each television channel will
assure the residents of multiple dwell-
ings of good color TV reception. END
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HE development of submarine
television is going rapidly ahead

in Britain these days. Housed in a
leakproof casing designed to with-
stand enormous pressures and provided
with a special lens system, the TV cam-
era has already proved itself an in-
valuable tool for the wreck salvager,
the harbor engineer, the ship repairer,
the naval architect, the designer of
defenses against coastal erosion, the
marine biologist and the oceanographer.
Underwater television might have
been born in any maritime country, had
the incentive occurred. It so happened
that such an incentive was given to
Britain by the tragic loss of the sub-
marine Affray on April 16, 1951. Not
one of those aboard her was saved and
the only means of discovering the cause
of the disaster was to locate and ex-
amine the wreck. Believing that tele-
vision might possibly be of some use,
the Admiralty had the Marconi Com-
pany make a camera that would work
in 250 feet of water. In less than 5

weeks the complete apparatus was de-
signed, manufactured, and installed in
the salvage vessel Reclaim.

A wreck, believed to be that of the

vailing there. The salvage ship steamed

to the spot. The camera was lowered
and slowly moved from point to point
about the wreck. Detail after detail was
clearly seen. Then came the moment
when perhaps the most dramatic tele-
vision image ever seen appeared on the
screen (Fig. 1), the A ffray’s nameplate,
plain to read.

As the examination of the wreck went
on submarine television proved its value
again and again. With its help, for ex-
ample, a diver can be sent straight to
the place where he is wanted. The
diver’s descent is always guided by a
shot rope (a cable with a heavy weight
at its end). Without TV it is impossible
to know whether or not the shot rope
is in the right place until the diver
reaches the bottom. He cannot move
more than a foot or two from the rope
when wearing armored deep-water
dress; if its position is wrong, the diver
must be brought up and the entire
process repeated. But raising a diver
from deep water to the surface is so
slow a process that often only a single
dive can be made during each tide—
and there is no certainty that the shot
rope will be properly placed at the next
attempt.

Witl

cinating application of the
television camera

chance and no waste of time or of the
diver’s energy. He does not go down
until the rope is seen on the receiver
screen to be in the right position; he
can be shown, too, just what he is
wanted to examine. The best of divers
can work for no more than a few min-
utes in very deep water; the TV camera
stays on the job for hours on end, Un-
like the diver, it can be moved as re-
quired. During the work on the wreck
of the Affray the range of diver’s vision
was no more than 5 feet. Owing to the
sensitivity of the image orthicon, the
TV camera “saw” clearly through 15
feet of dim water. The diver can make
no records, other than reports by tele-
phone, of what he finds.

Equipment

Fig. 2 shows the latest TV equipment
for salvage work developed by Marconi
in cooperation with Siebe Gorman. Ca-
pable of working down to at least 500
feet, it is lowered on a nonspin cable, to
which the multicore electric cable is at-
tached. The tubular frame carries the
lights and the camera itself. The latter
has a trunnion mounting and can be
moved from the surface through 90°
vertically; any “take” from straight
ahead straight dowpg

B

i*

Fig. 2-—Marconi underwater TV cam-

Fig. 1—Scene from 280 feet beneath the ] a
era in a Siebe Gorman pressure case.

sea as -seen on screen of TV monitor,
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the surface, are ovdinary 200-watt
tungsten lamps. These have so far been
found to give the best lighting, down to
about 700-800 feet. Though the pres-
sures at such depths are in the order of
20—25 atmospheres (300375 pounds per
square inch), unprotected lamp bulbs
are not crushed, as it might be expected
they would be. Direct contact with the
water keeps the bulbs cool and they
can therefore be made smaller and of
thicker glass if necessary. Mercury arc
lamps can be used at depths of thou-
sands of feet.

All remote controls of the camera,
as well as the main viewing C-R tube,
are mounted in a compact monitor unit
(Fig. 3). The unit allows the focus,
the iris diaphragm and the lighting to
be adjusted, no matter at what depth
the camera is working. If a turret lens
is used, it is also remotely controlled.
Indicating dials at the monitor include
an inclinometer, showing the vertical
angle of the camera, a compass show-
ing the bearing on which it is pointing,
a humidity meter, giving warning of
excessive moisture in the armored case
containing the camera, and a tell-tale
showing whether or not the heater is
maintaining the proper temperature for
the image orthicon to work most effi-
ciently.

A recent refinement is the addition
of a vision radio link with a normal
range of over 30 miles. This enables
experts ashore to be consulted when
any specially difficult salvage problem
arises.

Other applications

Underwater TV equipment of this
kind is fast becoming standard gear on
salvage vessels. It is also of great
value to engineers in charge of docks
and defenses against the sea. Turbidity
of the water is the main difficulty here;
but one means of overcoming this is
already being developed. This consists

TFig. 3—Monitor and control panel.

JANUARY, 1955

Courtesy Marconi W.T. Co.

casing a funnel-shaped closed tube filled
with clear water.

An engineer can sit in his office
ashore with a plan of the harbor he is
inspecting before him. A vessel carry-
ing TV gear and a radio link is directed
to point after point by the engineer,
who is able to conduct a minute inspec-
tion by watching his receiving screen
and making permanent photographic
records of anything requiring minute
study. Such inspections have become
routine in the clear waters of the
Mediterranean Sea.

For some time the Scottish Marine
Biological Association has been making
successful use of submarine TV in its
75-foot research vessel Calanus. A
smaller and lighter camera for this
kind of work has been developed by
E.M.I., using the emitron tube, the
British counterpart of the image orthi-
con. Many different kinds of images
are needed, ranging from whole shoals
of fish or large areas of the sea-bed to
detailed close-ups of individual small
creatures. The camera is therefore
fitted with a 6-lens turret.

Dr. H. Barnes, in charge of this re-
search, reports excellent results and
predicts a big future for underwater
TV in this field. It can be used, for ex-
ample, to examine oyster and clam beds
as well as to study the enemies of the
shellfish and their methods. Dr. Barnes
found that with the help of TV he could
easily and quickly carry out fish counts
in selected areas. Again, there can be
no doubt that TV will enable us to learn
far more than we now know of the
habits and food of different fishes, of
their seasonal movements, of their
spawning grounds and of the conditions
which work for and against the rapid
growth of newly hatched fish. How
clearly fish can be seen at considerable
depths may be gathered from Fig. 4,
which shows herring at 240 feet.

So far as I know, television has not

Fig. 4—TV view of fish at 240 feet.
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Figs. 4 and 5—Admiralty Official Photographs:
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of fish, though it has been used with
success for discovering just how trawls
and nets behave when in action. This
is likely to lead to improvements in this
kind of gear and probably in fixed traps
such as erab and lobster pots. Televi-
sion, too, may revolutionize such in-
dustries as pearling and sponge-fishing.

And what of the location of shoals of
fish? The fishing fleets of tomorrow
may well include scouting vessels
equipped with underwater cameras.
Trawls and nets will not be shot until
the fish have been found. Sea fishing
will then be a certainty, with no waste
of time, energy or fuel.

Since the seas cover three-quarters
of the world’s surface, oceanography
is a vastly bigger job than geography.
Fig.5shows the TV camera developed by
the Pye Company for the Admiralty and
now in service in the ocean survey ship
Discovery II. Though it is regularly
used down to depths of 1,000 feet, the
casing has over-all dimensions of only
some 3 x 2 feet and weighs no more
than 7 hundredweight. The camera
points downward and the feet at the
bottom of the case prevent damage to
the window.

This camera is proving most valuable
for examination of the sea-bed and its
inhabitants down to the depths men-
tioned. Other cameras for much greater
depths are now being developed. The
housing of the camera and the illumi-
nation of its field of view present no
great problems; but means have still
to be found of making great lengths of
multicore cable in one piece and of
handling such cables satisfactorily at
sea.

It seemed, not so long ago, that there
was little of the world left to be ex-
plored. Now submarine television is
offering a huge new field for explora-
tion and discovery by giving man the
power of seeing and of photographing
what lies under the deep water of the

S. o END‘

Crown copyright reserved.

Fig. 5—Deep-water- TV camera.
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PRINTED-CIRCUIT TV CHASSIS

Containing nine printed-circuit units
mounted on plastic strips, the Walsco
PC-9 (shown on cover) represents a con-
siderable departure from conventional
F TV circuitry. It is the first complete
i ; - ¢ printed-circuit chassis. Dip soldering has
- reduced the usual 2,900 hand-soldered
connections of a conventional TV receiver
to only 56. Each circuit strip simply
plugs into a vertically mounted chassis.
Thus the repairman can replace complete
units instead of troubleshooting them.
The set includes remote-control tuning.

Above — top and bottom views of the
video i.f. amplifier strip, eontaining four
6CB6’s.

Below, the chassis with all
printed-circuit strips in place. Mounted
on the tuner is the remote-control
mechanism.

Above—the chassis with all nine printed-
circuit strips removed. Only the conven-
tionally wired tuner and low-voltage
powersupply are“permanently”’mounted.

Left — the head of
the remote-control
unit. It contains a
volume and on-off
knob and a channel
dial. The control
and 20 feet of cable
, are standard equhip-
o o= ment with this
ﬁ‘;" chassis.

RADIO-ELECTRONICS
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COLOR TV CIRCUITS

By KEN KLEIDON* AND PHIL STEINBERG*

complete 15%-inch three-gun color
receiver will be analyzed in
this article. It is an experi-

mental model and uses a Ray-
theon 24-inch monochrome chassis, con-
verted for color by adding another
chassis which contains only the color
circuits plus interconnecting cables.
Each of the color circuits has been dis-
cussed individually in previous articles
of this series.

Since the r.f.,, i.f.,, audio, sync and de-
flection circuits are almost identical for
black-and-white and color, only the
high-voltage rectifier and the mono-
chrome picture tube of the black-and-
white set were abandoned. The tuner
is the all-continuous u.h.f.-v.h.f. type
with automatic band switching. The
only change required was to add a
coupling gimmick in the plate circuit of
the r.f. amplifier. It is merely a wire
that varies the coupling to the converter
to give the flatter response character-
istics required for color. The tilt and
valley tolerances are + 15% with this
gimmick as compared to about +=30%
without it (Fig. 1).

Fig. 2 shows the major revisions
made in the original monochrome chas-
sis for the color conversion. The if.
strip originally had four 6CB6 stages.
For color it was necessary to add a
fifth i.f. stage to provide additional
41.25-me i.f. sound carrier rejection, a
wider i.f. response and about 10 db
additional picture signal gain.

The fifth if. stage amplifies the
signal through a bridged-T filter in
its plate circuit. This filter supplies
25-35 db. additional attenuation at the
41.25-me i.f. sound carrier frequency
as well as widening the i.f. response
about 150 kec. Since the sound is taken
off before this trap, the sound sensitivi-

*Raytheon Manufacturing Company, Tele-
vision and Radio Division.
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Fig. 1—Tolerance of the color tuner.
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ty does not suffer. The picture video
signal is detected by the crystal in the
plate circuit of the fifth if. stage.
The picture if. response at the if.
test point is shown in Fig. 3.

The video information after detection
is coupled to a 6AI16 cathode follower
and then to a video output socket where
the video signal is coupled by coaxial
cable to the color chassis.

A ecrystal detector, fed from the
fourth i.f. amplifier, is used for 4.5-mc
sound and sync. The picture-to-sound
ratio at the sound detector is the same
as for a monochrome receiver and the
response at the sound detector looks
very nearly the same as the response
at the picture video detector. The only
difference is that the color subcarrier
at 42.17 mc is down the slope of the
curve, instead of at the corner, and
the sound detector output is negative
while the picture video detector output
is positive.

The sound, after detection, is coupled
to identically the same 4.5-me sound

TO 4TH IF
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Fig. 2—Addition of fifth i.f. and cathode
follower to standard monochrome set.
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Part VIII—Circust tracing
an experimental
color TV receiver

i.f., ratio detector and audio output
circuits as are used for the monochrome
receiver. Syne, a.g.c., horizontal and
vertical oscillators, and the low-voltage
rectifier circuits remain identical. The
horizontal and vertical output circuits
remain substantially the same. The only
exceptions are the necessity of cou-
pling horizontal voltages to the color
chassis for convergence and deflection
and for synchronizing the 20-k.v. high-
voltage supply. Vertical voltages are
also sent through cables for vertical
dynamic convergence and the vertical
output transformer and yoke.

The color chassis

Both monochrome and chrominance
information are fed into the color chas-
sis (shown in the schematic on page
66) at the video input socket. The first
video amplifier (% 6U8) separates the
burst, Y channel video and chrominance
channel video information. Both Y and
color video information appear at the
250-ohm contrast control in the cath-
ode circuit after 4.5-mc attentuation
through the cathode sound trap. The
Y channel signal is passed to the second
video amplifier and then through the
1-microsecond delay line used to equal-
ize the delay in the wide-band Y chan-
nel to that in the narrow-band chromi-
nance channel. The Y signal is then
amplified by the third video amplifier,
through a 3.58-mec color subcarrier trap,
and then applied to the matrix circuits.
The video response of the Y channel
is shown in Fig. 4.

Returning to the cathode of the first
video amplifier, the chroma signal is
fed from the contrast contral to the
grid of the bandpass amplifier. The
filter in the plate circuit of this stage
allows only the color information (color
subcarrier at 3.6 me and its sidebands)

100%

50%

[

1.25MC
46DB MIN ATTEN
Fig. 3—The i.f. response at test point.
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Fig. 4—The Y channel video response.

to pass. The over-all video sweep re-
sponse has a 6-db peak at 4.1 mec to
compensate for the rollotf at the cor-
responding (41.67-mc) i.f. The pur-
pose is to secure over-all flat response
of the 3.58-mc color subearrier and its
sidebands to += 600 kc. The bandpass
amplifier video response is shown in
Fig. 5. Since this is a color-differ-
ence type of receiver, the response does
not extend as far in the lower frequency
direction as that required for an 1-Q
type of receiver where sidebands ex-
tend to about 1.3 mec below the color
subcarrier. The chrominance signal
from the cathode of the second band-
pass amplifier is then applied to the
R Y and B — Y demodulators.
Returning again to the first video
amplifier, the 3.58-mc burst signal is
removed from the plate by the 3.58-me
burst takeoff coil. The burst signal is
fed to the grid of the gated burst am-
plifier. This circuit is gated—allowed to
conduct only during the narrow burst
interval-—by a pulse derived from a
winding on the high-voltage transform-
er. The burst-amplifier grid circuit, con-
sisting of a CK706 diode, .01 and .0022-
uf capacitors and 22,000- and 18,000-
ohm resistors, delays the pulse so the
burst amplifier will be gated at the
proper time. It also clamps the pulse
to zero volt so that during the sweep
time the input to the burst amplifier
will be a negative voltage sufficient to
hold the tube cut off. It shapes the
pulse to give sharp rise and decay times.

After amplification by the burst am-
plifier, the 3.58-me burst signal is ap-
plied to the color phase detector through
the center-tapped transformer. The
frequency of the burst is compared to
the input to the phase detector from
the oscillator (taken from the quad-
rature transformer primary). Any
frequency difference creates a d.c. volt-
age at the transformer center tap
which is applied through a low-pass
filter to the grid of the reactance tube
and appears as a varying capacitance
across the crystal oscillator. The effect
of this action is to maintain the color
oscillator at exactly the correct phase
and frequency. The 3.58-me signal from
the color oscillator cathode is coupled
to the grid of the buffer amplifier which
drives the quadrature transformer in

Schematic of the complete color
< chassis. The various voltages
are applied to this chassis from

the monochrome unit.

JANUARY, 1955
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Fig.5—Chrominance bandpass response.

its plate circuit. The output from the
primary is coupled to the suppressor
grid of the R — Y demeodulator while
the secondary output, 90° out of phase
with the primary, is coupled to the
B — Y demodulator suppressor grid.

The demodulator outputs are applied
to the matrix amplifiers after passing
through identical 0-600-ke¢ low-pass
filters.

The R — Y output appearing at the
plate of the matrix amplifier is applied
through an 8-uf coupling capacitor to
the grid of the 6AH6 red amplifier.
Since the red signal is equal to
(R—Y) + Y, the Y signal is applied
from the output of the third video am-
plifier through a 1,500-ohm 1-watt re-
sistor to the grid of the red amplifier.
The blue signal is developed similarly
at the grid of the blue amplifier. To
obtain green, the equation G 1.7Y
— 0.5R — 0.17B is used and the prop-
er proportions of red and blue are ob-
tained by passing these signals from
the grids of the red and blue amplifiers
through 10,000- and 30,000-ohm re-
sistors, respectively, and developing the
mixture across the matrix gain control.
By varying this control, the proper
amounts of the red and blue voltages
are obtained to mix with 1.7Y applied
to the plate of the matrix amplifier
from the third video amplifier. The
green signal is then applied to the grid

COMMUNITY ANTENNA USES

This horn is no doubt one of the world’s
largest television receiving antennas. It
is 60 feet long and the dimensions of the
mouth opening are 22 x 26 feet. It is
used by the Muscle Shoals TV Cable Co.
to pick up signals from channels 6 and
13 in Birmingham and transmit the pro-
grams to subscribers in Florence, Tus-
cumbia, and Sheffield, Ala. The horn is
designed to have a peak sensitivity on
channel 13 and to cut off immediately
below channel 6.

The photograph was supplied to us
through the courtesy of Jerrold Elec-
tronics Corp., who designed and installed
the horn.

www.americanradiohistorv.com
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of the 6AH6 green amplifier.

D.c. restorers are used to set proper
color backgrounds for the video signals
applied to the red, blue and green con-
trol grids, pins 8, 3 and 18 of the color
picture tube. The green and blue bright-
ness controls vary the respective color
grid voltage levels, while the master
brightness control varies all three grids
simultaneously.

Vertical flyback voltage is applied to
the 12AU7 convergence amplifier (pin
2) across the vertical convergence am-
plitude control which varies the am-
plitude of this voltage. The vertical
parabola developed across the 1-uf
erid capacitor is then applied to pin
7, which also receives horizontal sweep
voltage from the cathode at the 6CD6
high-voltage drive tube. A horizontal
convergence control is used to vary
the amplitude of this voltage. The
vertical parabola and the horizontal
sweep voltages are then amplified si-
multaneously and applied to the pri-
mary of the convergence transformer.
The horizontal sweep voltage is then
changed to a horizontal parabola by the
inductance of the convergence trans-
former. The dynamic convergence volt-
ages are applied to the convergence
electrode (pin 13) and the focus elec-
trode: (pin 6) of the color picture tube.
Convergence and d.c. focus voltages
are obtained from the convergence and
focus controls.

The high-voltage supply is not regu-
lated in this receiver because of the
design which uses a 25CD6 horizontal
output tube (in the monochrome chas-
sis) for horizontal deflection, while the
6CD6 is used only to develop the high
voltage. With this arrangement, opera-
tion is comparable to that of a regulated
receiver. A separate 1X2-A is used
to develop focus high voltage.

Two low-voltage power supplies are
used: one, on the monochrome chassis,
supplies all monochrome type circuits;
the other, on the color chassis, supplies
the color circuits, the fifth i.f. stage
and cathode follower. TO BE CONTINUED

BIG HORN


www.americanradiohistory.com

TELEVISION

TELEVISION

From the ongmal 'La Télevision? . . . Mais c'est
trés simple!” Translated from the French by Fred
Shunaman. All North American rights reserved.

No extract may be printed withaut the permis-
sion of RADIO.ELECTRCNICS and the author.
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1t’s a cinch

Fourteenth conversation, second half: Down

with direct coupling; restor-

the useful diode

capacttors!

g the d.c. component;

Bv E. AISBERG

WiLL—I don’t dig it! Then all capacitors—and even
parasitic eapacitances, I suppose—are practically fatal to
a good picture. Suppose we throw them all out?

KEN—You’ve joking, I hope! But that’s just what has
been done—quite seriously—in “direct-coupling” hookups.
Nothing prevents you from getting rid of the capacitor
between the detector output and amplifier grid. Eliminating
the capacitor between the video-amplifier plate and the
picture tube’s grid is a little harder. Without that capacitor,
the grid finds itself at the high positive voltage of the
video-amplifier plate circuit.

WiLL—So of course that can’t be done. We know that the
picture-tube control grid has to be more negative than its
cathode, just the same as the grid of a little receiving triode.

KEN—That’s right. Yet there is a way of keeping the
cathode at a higher voltage than the control grid. Take a
look at this. All we have to do is tap it in on a bleeder across
the low-voltage power supply. Use a potentiometer. Now
we have this circuit, and you can see that we can put more
or less B plus voltage on the grid by varying the pot.
And it aets as the brightness control, too!

WILL-—Wonderful! With no capacitors to make trouble,
everything should be smooth scanning. I never thought the
solution would be so easy!

KeEN—Don’t worry—it isn’t! In faet, things get a little
less simple—the circuit has its own defects and troubles.
For one thing, vou take a chance on the life of the picture.

WIiLL—I can’t see any connection!

KeEN—Suppose that—for one of the many reasons that
make a picture tube conk out—the video tube goes dead.
As soon as it stops drawing eurrent, its plate voltage goes
up because there’s no longer a drop across its plate resistor.
The voltage on the picture grid is now likely to go up almost
as high as the cathode voltage.

WiLL—I see what would happen. The voltage on the
control grid could go up to the low-voltage B plus. And the
control grid—tapped to its bleeder—would be likely to be
very little more positive. So the current goes way up, and
before long the tube is ready for the garbage can! So I
suppose pix-tube manufacturers might like the circuit, if
no one else! Is there any way around that problem?

KEN—There are complex direct-coupling eircuits that
safeguard the picture tube as well as eliminate some other
defects of direct coupling. But there are other—and simpler
—methods that work by bringing the video-frequency volt-
ages back into place after they go through the coupling
capacitor.

A simple restoration

WiLL—Let’s hear about them—at least, if they're better
than the improved direct-coupling circuits.

KEN—I take it that you’ve noticed that all our troubles
with coupling capacitors come from the passage of electrons
in both directions through R. It’s the voltage drops these
two-way currents produce that give us the alternately
positive and negative voltages.

WiLL—I suppose if we could bring our electrons back to
the right-hand capacitor plate without having them go
through a resistor, we could cut out the positive alterna-
tions. But I don’t see any way of doing that.

KEN—But there is a way, and it’s not complicated. All

RADIO-ELECTRONICS
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you have to do is shunt R with a diode that has its cathode
connected to ground.

WILL—Why couldn’t I have thought of that! Now the
electrons driven out of the right-hand plate can’t get to
ground except through the resistor, because they make the
diode plate negative. But on the way back they simply go
through the diode. Its resistance is so low in that direction
that the voltage across it (and R) is very small.

KEN—You make it sound very simple. In actual fact,
the electrons that charge up capacitor C don’t flow through
R instantaneously. The job of the diode is to feed the right-
hand plate of C enough electrons to keep the v.f. signal
always negative, so even the whitest whites don’t approach
zero voltage. So now the right-hand plate of C is varying
in one direction from ground potential, instead of fluctuating
around it as an average voltage.

WiLL—Do electrons go through the diode on every scan-
ning line?

KEN—Not necessarily. If the voltages on succeeding
lines have practically the same form—or more exactly, if
they put the same number of electrons into movement—
the diode can just charge up the capacitor and sit back.
But if more electrons are put into circulation, the diode has
to pass a large enough number to keep the charge up. And
if the charges become weaker, the excess electrons flow out
through R. So the restorer . . .

WiLL—Is that what it’s called?

KEN—Pardon me—I overlooked the introductions. The
official title is d.c. restorer. And sometimes it’s called a
clamping tube, because it “clamps” the circuit to a given
d.c. voltage.

WILL—And what is this d.c. we’re restoring?

KEN—Well, it’s a little bit abstract. The one-polarity
voltage (either entirely positive or negative) we get after
detection can be considered as the sum of two voltages.
One of them is an alternating voltage of the form we find
after the signal goes through a capacitor; the other a direct
voltage (d.c. voltage, if you must!) with the right polarity
and enough amplitude to put the alternating voltage entirely
within the positive or negative region.

WiLL—I suppose this voltage will be just equal to the
one I drew in dots on the graph to divide the surface of the
v.f. signal curve from our white triangle into two equal
parts? (See the December installment.—Editor)

KEN—Once more you’re right, Will.

WiLL—You’ve drawn your figure for negative polarity.
Can you show what happens in the positive case?

KEN—Nothing easier. If you have positive-going signals,
just turn your diode around—connect the plate to the
ground and the cathode at the junction of C and R.

Diode here, diode there

WiLL—Just where along the road do you have to put
back this d.c. component? I suppose the best thing would be
to put it at the output of the last stage, at the coupling
to the grid or cathode of the picture tube?

KEN—That’s probably the best place to put it. Of course
you have to take your syne voltages off first, but that’s usual.
You can also use‘ several restorer diodes—one after the

detector, one after the first v.f. stage, and so on. . ..

WILL—You don’t happen to own a piece of a tube factory
that specializes in diodes, by any chance?

KEN—Not at all, worse luck! But do you remember the
little triangle you drew, and the signals from it? Can’t
you see that—with no diode—the a.c. signal area was
noticeably greater than that occupied by the signals from

JANUARY, 1955
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NEW

HEN the new 147-216-mc Brit-

ish TV band opened recently,

set manufacturers immediately turned
to superhet circuits to replace the much
more common t.r.f. type used in the
41-68-me band. A review of new British
TV developments in Wireless World
describes two novel keyed a.g.c. cireuits.
The circuit in Fig. 1, used in Ultra
receivers, i1s keyed at the vertical sweep
frequency rather than the horizontal
as is conventional here. Positive-going
pulses developed during the vertical
retrace period are applied to the
cathode of diode V1 through an RC
network (R1, C1, R2 and C2) so it is
cut off during a part of the vertical
flyback period. Amplifier V2 is normally
biased to cutoff. A positive-going com-
posite video signal is applied to the
grid of V2 through a voltage divider
consisting of R3 and the internal re-
sistance of V1. During the vertical
sweep interval, V1 conducts heavily
and appears as a very low resistance
so the video signal on the grid of V2
is greatly attenuated by the drop across
R3. During this period the video signal
is too weak to drive V2 to conduction.
When the vertical flyback pulse cuts
oft V1, its resistance increases to many
times R3 so almost the full amplitude
of the wvideo signal reaches the grid
of V2 and drives it to conduction. The
vertical blanking pulses that occur dur-
ing the retrace interval produce nega-
tive-going pulses at the plate of V2.
These pulses pass through diode V3

70

BRITISH KEYED A.G.C.

the detector, which (also because of a diode) were all of
the same polarity?

WiLL—But why should we worry if the signals stretch out
a little further along the voltage scale?

KEN—Just because video amplifiers already have very
unfavorable conditions to work under—as you learned not
long ago—and there’s no object in overloading their grids
if we can help it. But video signal variations are usually
pretty small, so we can dispense with our flock of diodes.
Some sets dispense with d.c. restoration altogether, and let
brightness values vary. Blacks come out sort of grayish,
but it’s cheaper, and the viewers don’t seem to mind.

WiLL—I wonder how you should bias video-amplifier tubes
to amplify these unsymmetrical “unipolar” signals?

KEN—AnR excellent question! There would certainly be
very little sense in using “the center of the linear portion
of the tube’s characteristic curve” as your operating point.
If you have negative-polarity signals, the operating point
can be less than 1 volt negative. And if they’re positive-
going, the operating point should be at the extreme negative
end of the linear part of the tube’s curve.

WILL—To sum up, if I take the concrete case of a receiver
with one video amplifier and with negative-going signals
applied to the picture tube’s control grid, one diode—across
the pix-tube grid resistor—should be enough?

KEN—DMore than enough, Will. If your signals are nega-
tive, the cathode-grid space of the picture tube can replace
your diode. ’WWay back in the days when we analyzed the
grid-leak detector, you knew that the grid of a tube can—
and does at times—act as the anode of a diode. In this case
it’s so connected with respect to the grid resistor and the
signal polarity as to become its own d.c. restorer.

WiLL—And I've just been accusing you of being an agent
for diode manufacturers . . . ! TO BE CONTINUED

CIRCUITS

and develop a negative charge on the
upper plate of C4. This voltage is used
for a.g.c. A wvariable delay bias for
V3 is adjusted with the contrast con-
trol. A minimum negative bias for the
controlled stages is obtained by con-
necting the a.g.c. line to the grid of
the horizontal output tube through R4.

Fig. 2 shows the basic circuit of
another unusual keyed a.g.c. system.
It is used in the Murphy model V240A.
Composite video is fed to the grid of
V1 and positive-going horizontal fly-
back pulses are fed to the plate. V1
acts as a grid-controlled rectifier for
the pulses on the plate. The resistor
between plate and cathode is the load.

e
FROM VIDEO DET R
\l v2

{

Current through the tube is controlled
by the amplitude of the sync pulses
that occur simultaneously with the fly-
back pulses on the plate. The operating
point is set by the potentiometer in the
cathode return.

The average d.c. voltage at the plate
of V1 is applied to the grid of V2
through R1. The keying pulses are
applied to the grid through a capacitive
voltage divider (C2 and C38) that
lowers their amplitude. The amplifier
conducts only when the sum of the d.c.
and keying pulse voltages exceeds the
cutoff bias on the cathode. The pulses
are rectified by the diode, filtered and
then used as a.g.c. voltage.
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II

: ‘ . The machine at left in-
(All photos courtesy Admiral Coxporation) serts wire jumpers that
connect the circuits on

a printed-circuit board.

The 30-foot line of automatic machines
in the photo above assembles half the
new Admiral vertical chassis. Compari-
son between new and old units in left
foreground.

Left — Personnel is not dis-
placed: the line has so in-
creased output that more girls
have been hired to complete
the final hand assembly. Right
—All connections on one side
of the hoard are soldered in a
single dip operation.

A K
L) ;3'-’

AL

» Left — ““Before”
A printed wiring. An
4 ﬁ old-style TV under-
_‘“ chassis. Right —
“After” printed wir-

R ; ing. Greatly simpli-

y. \ ' . P Sy F \ : fied layout has no
? %‘L "k 7 : ¢§;

dangling parts or
leads.
JANUARY, 1955
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SIMPLE GRAPHICAL
SOLUTION FOR

AND

TV field strength in any
area can be quickly esti-
mated mizzg known constants
and two simple nomograms

PROPAGATION PROBLEMS

HREE common problems in wave
propagation which face the practic-
ing service technician are:
How much signal can one expect
to receive from a TV transmitter?

What must be the minimum height of
a receiver antenna above ground to pro-
duce satisfactory pictures?

When i3 a high-gain array or booster
necessary ?

These, and many similar u.h.f. or
v.hf. wave propagation problems may
be easily solved by the method outlined
here. All that is required is a pencil and
a straightedge. No mathematics of any
sort is needed.

Certain pertinent information is re-
quired. This, in general, will be:

1. The effective radiated power of
the station involved.

2. The heights of the transmitting
and receiving antennas above average
ground (in feet).

3. The airline distance to the trans-
mitter (in miles).

If this information is not known to
the service technician, it may be ob-
tained from Log and Call books, or
from the TV station itself.

The calculations are performed with
the nomograph (Fig. 1). All the perti-
nent information is marked off on scales
A, B, C, D, or E. In addition, two blank
“intermediate lines,” I and II, are used.

To illustrate the use of the nomo-
graph, let us solve a problem of the
type first stated, in which we are to
find the received signal strength. Set-
ting the problem up, we have:

Effective radiated power (ERP) of
transmitter 30 kilowatts.

72

Height of receiving antenna above
ground 10 feet.

Height of transmitting antenna above
ground 300 feet.

Distance between transmitter and re-
ceiver 10 miles

Find received power.

1. Place one end of a straightedge
at the proper value of effective radi-
ated power, on scale A (30 kw).

2. Set the straightedge so that it
passes through the proper receiving an-
tenna height, on scale B (10 feet).

3. With the straightedge now bridging
the proper points on scales A and B,
mark the point of intersection of the
straightedge with line I (point X on the
nomograph),

4. Now place the straightedge so that
it bridges between point X on line I and
the proper height of the transmitting
antenna, on scale C (300 feet).

5. Carefully mark the intersection of
the straightedge with line II (point Y
on the nomograph).

6. Then find the proper transmitter-
receiver distance (10 miles) on scale D,
and bridge this point and point Y. Al-
low the straightedge to project beyond
scale D to scale E. The point of inter-
section on scale E indicates the expected
received power, in micro-microwatts
(approximately 7 X 10°, or 7,000 micro-
microwatts).

Actually, it takes less time to run
through a calculation than it did to read
the above instructions. Practice will in-
crease proficiency.

The system operates just as well with
any one of the aforementioned quanti-
ties as the unknown as long as all of

www.americanradiohistorv.com
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the other quantities are known. For in-
stance, if the transmitter ERP, height
of transmitter antenna, distance, and
received power are known, the minimum
height of receiving antenna can be de-
termined, by “working backward,” so
to speak. A few minutes of practice
will reveal the various possibilities.

By obtaining the received signal
strength in power units, instead of the
more common voltage units (microvolt
per meter), we eliminate the frequency
factor from the equation and increase
the usefulness of the system. However,
since many receivers are rated in terms
of wvoltage sensitivity, a conversion
chart is provided in Fig. 2. This chart
enables us to transmit received signal
power in micro-microwatts, into micro-
volts across a 300-ohm receiver input,
or into decibels below 1 watt. The
latter is most convenient where multi-
element receiving antenna arrays are
employed. In this case, we merely trans-
late micro-microwatts into decibels, add
to this figure the gain of the array ex-
pressed as decibels relative to half-wave
dipole, then re-enter the table to find
microvolts,

A final word as to the limitations and
the accuracy of this method. There is no
valid method of predicting signal
strength in mountainous country, or in
the heart of a steel-towered city. Like-
wise, the variable nature of the atmos-
phere itself plays hob with the finest
calculations. But under the conditions
in which the average TV or radio
service technician finds himself, this
method compares well with any now
in use. END

RADIO-ELECTRONICS
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TV
SERVICE
CLINIC

Conducted by

JERRY KASS

NQUESTIONABLY the high-
voltage rectifier is by far the
most dramatic circuit in the
television receiver. While the

many other circuits are hard at work
dissecting the numerous components of
the composite video signal and rear-
ranging them to form an intelligible
image, it remains for the high-voltage
rectifier to provide the finishing touch—
that of furnishing second-anode voltage
to give brilliance to the picture. At the
same time, this circuit is a continuous
source of a potentially lethal voltage
that forces the service technician to be
constantly on his guard.

The generation of second-anode volt-
age is the work of many circuits (Fig.
1), originating with the horizontal os-
cillator. Failure or below-par operation
of any of these can decrease the second-
anode voltage, with a resultant loss
of picture or lack of brightness. While
loss or lack of brightness can be caused
by a defective picture tube or abnormal
operation of any of the many circuits
feeding the tube, we shall assume that,
unless otherwise mentioned, all adjust-
ments and voltages except the output
of the high-voltage power supply are
normal.

When little or no brightness exists,
the most obvious step is to measure the
voltage between the picture-tube anode

HORIZ DEFL COIL

Fig. 1—A typical flyback circuit.
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cap and ground. Voltage measurements
should be made with a high-impedance
meter such as a v.t.v.m. and a high-
voltage probe, and should be made both
with and without the high voltage
applied to the picture tube. If the
no-load voltage is normal, it does not
necessarily indicate a defective picture
tube. However, it should put the tech-
nician on guard to check for exces-
sive second-anode current flow either
through leakage on the surface of the
picture tube, across the rubber high-
voltage cap, or due to a defect in the
picture tube. Lack of a picture does not
necessarily mean the complete absence
of high voltage. There can be several
thousand volts on the second anode,
and still not be enough for a picture.

Many service technicians, either be-
cause they do not have a high-voltage
probe or simply to make a fast check,
will place the high-voltage lead near
the chassis and observe the arc. Though
much has been said against this prac-
tice, if it is done properly, no harm
will result. Doing it properly consists
of drawing as long an arc as possible—
of momentary duration. Excessive arc-
ing of this type will overload and pos-
sibly ruin the high-voltage rectifier
tube, flyback transformer and high-
voltage filter resistor. If the circuit
does not include this resistor, one of
500,000 ohms to 1 megohm should be
inserted in series with the high-voltage
lead when drawing a high-voltage arc.

If the second-anode voltage is low or
missing, measure the high voltage at the
filament of the high-voltage rectifier
tube V2. If the voltage is normal here,
the indication is an open or defective
high-voltage filter resistor R2. This is
very common. The resistor overheats
and its charred particles form an ex-
tremely high resistance, causing a
large voltage drop across it. The over-
all effect is to reduce the high-voltage
output, causing an effect known as
blooming.

The next test point is at the plate
of the high-voltage rectifier tube. Here
again, for practical purposes, a meas-
urement can be made by drawing an
are, using a screwdriver having a well-
insulated handle. With the metal blade
placed near the plate cap of V2 you
should be able to draw a strong (about
1% inch) a.c. high-voltage arc. This
check should be made both with the
cap on and with it off (especially if,
with the cap on, no arc can be drawn).

If the a.c. voltage on the rectifier
plate is normal, the trouble lies some-
where between this point and R2. Re-
place the high-voltage rectifier tube. If
this does not restore normal operation,
check the filament circuit of V2 for
continuity. If the current-limiting re-
sistor R1 in the filament circuit shows
any signs of overheating, replace it.
This resistor is subjected to sharp
bursts of current and often deteriorates.

If you suspect that the rectifier tube
is not receiving its proper filament
voltage, disconnect the filament wind-
ing, replace it with a 1.5-volt dry cell
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and observe operation under these con-
ditions. The eell is at a high d.c. poten-
tial and must be insulated accordingly.

A final check of this circuit is to re-
place the high-voltage filter capacitor.
Low a.c. voltage on the plate of V2 is
often caused by a defective filter capac-
itor. If the capacitor is shorted, there
will be no high-voltage output; if it is
open, very little.

If the a.c. pulse voltage on the high-
voltage rectifier tube is low or non-
existent, check the voltage on the plate
of the horizontal output tube V1. Here
again, under normal conditions, an arc
can be drawn. Should this be the case,
the possibility exists of a defective
Lorizontal output transformer (shorted
or open turns, or even a defective core).

If there is no pulse voltage at the
plate of the horizontal output tube or
if this voltage is low, all deflection
components will have to be checked
since their operation determines the
voltage on the plate of V1. A good
start is to measure the boost voltage.
If this is low, check the horizontal out-
put tube and damper V3 (by replace-
ment). If this does not help, check the
operation of the horizontal output cir-
cuit. Most important, measure the grid
drive.

If the drive voltage is normal, check
if the bias voltage developed is O.K.
If a scope is available, check the wave-
form of the drive voltage—excessive
curvature can reduce the high-voltage
output. Should these and other measure-
ments indicate the output stage is
operating normally, it will then be
necessary to return to the deflection
cireuit for further checks.

Obviously a short circuit in or across
the flyback secondary or the horizontal
deflection coils reduces the inductive
kick fed to the horizontal output tube.
A common trouble-maker is a shorted
width coil and balancing capacitor.
Check also for an open circuit in the
horizontal deflection coils. And, by all
means, inspect the sweep-circuit fuse.

Should there be insufficient grid drive,
the next step is to check the horizontal
oscillator. Measure the oscillator grid
bias. If there is no negative bias, or
if it is very low, the origin of the trouble
has been found and the oscillator circuit
must be serviced and restored to proper
operation.

Blooming

This is a condition where the picture
expands both horizontally and vertically
far beyond its normal size. It is usually
accompanied by low brightness and poor
focus. This is caused by insufficient
high voltage, usually the result of low
emission of the high-voltage rectifier.

Occasionally blooming occurs when
the brightness control is advanced.
This causes excessive second-anode cur-
rent with a resulting large voltage drop
across R2 and a decrease in the high-
voltage output. Low second-anode volt-
age will not always cause blooming.
When the defect is in the horizontal
sweep, deflection or damper circuits, a
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reduction in sweep voltage accompanies
a reduction of high voltage, with the
net effect being poor brightness, normal
width and some vertical stretch (de-
pending upon the boost voltage and
whether it is used at the plate of the
vertical output tube).

Barkhausen oscillations

Last month we discussed the cause
and effect of this condition; this month
we will concern ourselves with its elim-
ination.

Since certain tubes have a greater
tendency than others toward these
oscillations, the first step is to replace
the output tube. If this does not help,
passing a magnetic field through the
tube will often greatly reduce the
intensity of the oscillations and some-
times change their frequency to a point
where the tuner will be rvelatively in-
sensitive to them. This test can be
made rapidly by placing an ion-trap
magnet of the spring type around V1
and adjusting it for the elimination of
the oscillations.

In some cases Barkhausen oscillations
can be eliminated by reducing the grid
drive to V1. In others, varying the
width control is effective, especially
when it is the type that varies the
spacing of the air gap in the core of
the flyback transformer.

In persistent cases, insert small car-
bon resistors in the control- and screen-
grid circuits of the output stage. They
should be no larger than a few hundred
ohms, so as not to interfere with normal
circuit voltage distribution, and should
be directly connected to the tube socket.

Arcing and corona

While these terms are often used
interchangeably, each has character-
istics of its own. Arcing bears a sharp
sparking or cracking noise as the high
voltage breaks down insulation. This
will usually cause disappearance of the
raster or intermittent brightness. In
most cases arcing can be spotted with-
out too much difficulty by examination
of the high-voltage circuitry.

Corona can be recognized by a char-
acteristic frying or sizzling and the
odor of ozone. In most cases the only
effect on the picture is dimness with
an occasional snowlike appearance. The
most common cause of this phenomenon
is sharp or jagged edges. It is partie-
ularly annoying because it is so often
difficult—sometimes impossible—to track
down because it is virtually invisible.
Another cause of corona is closeness
of a high-voltage lead to the chassis or
some component near chassis potential.

Where arcing occurs, it can be cor-
rected by redressing the faulty wiring
away from other leads and ground
connections (including the high-voltage
cage). Where wire insulation has
broken down, either replace wire or
re-dress it and apply anti-corona
lacquer.

Frequently arcing occurs between the
rubber cap at the end of the second-
anode lead and the Aquadag coating
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on the picture tube or between the anode
button and the coating. Where im-
purities in the rubber cap are causing
arcing across the cap, the entire second-
anode lead should be replaced. Where
the arcing is taking place across the
tube, the area between the coating and
the anode button should be cleaned with
acetone or some similar solvent.

In corona troubles, round off all sharp
edges with solder, straighten all kinks
in wires, use conductive cement in cases
of poor r.f. grounding and apply corona
dope in particularly troublesome spots.
In humid weather there is often corona
leakage across dusty or greasy com-
ponents such as C1 and R2—wipe these
surfaces clean.

Distorted sound

In an Admiral chassis 20V1 the sound
becomes distorted a short time after
alignment despite the great care I have
taken in aligning the tuner, i.f. amplifier
and audio i.f. circuits. I can usually
clear the trouble by alignment of the
ratio detector but within a week the
trouble returns. Suspecting the 1.f.
oscillator, I have changed almost every
part in that circuit but still cannot
stop what appears to be drift. I would
appreciate any help that you can offer.
—M. R., Miamz, Fla.

You are correct in suspecting drift,
and from your description the distorted
sound is the result of misalignment of
the ratio detector transformer as a
result of frequency drift. You can put
an end to this trouble by connecting a
20-ppf N750 temperature coefficient
ceramic capacitor in parallel with the
180-puf capacitor connected across the
secondary of the ratio detector trans-
former. Then, realign the transformer.

Poor resolution

I have an RCA recewer model
21D328 badly lacking in detail. This
trouble appears on all channels. Check-
ng with service notes and inspecting
the horizontal and wvertical wedges of

my test pattern, the loss of detail
appears both horizontally and wver-
tically. The lack of detail came on so

slowly over a long period of time that
I didn’t realize it until it became very
bad.—A. M., New York, N. Y.

Your first check should be the opera-
tion of the focus control. Not only
should you adjust for best focus, but
the focus control should be able to move
through the point of best focus. If
optimum focus occurs at either end of
the control range, check all components
and voltages in the focus circuit. If the
focus control is operating properly,
check the video amplifier tube and the
crystal video detector.

Measure the resistance of all peaking
coils—a defective unit can cause severe
loss of picture detail. One other com-
mon cause of this trouble is misalign-
ment of the r.f. and i.f. circuits.

Vertical linearity

An Air King model 700 came in with
o great deal of stretching at the top
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of the picture and compression at the
bottom. Everything else in the picture
was perfect, including vertical synchro-
nization. I have had this set on the
bench for a week and can honestly say
that I have checked every component
and voltage even remotely associated
with the wertical oscillator and am-
plifier. This one has really got me
stumped.—L. B. R., Boston, Mauss.
Apparently this trouble was very
common in this chassis for the manu-
facturer made several production-line
changes to correct it in later models.
To improve the linearity of the vertical
sweep, make the following changes:
Fixed cathode resistor R49 in the
vertical output tube (Fig. 2) was
changed from 330 to 1,000 ohms.

12BH7
VERT OUTPUT
(&0 §
FROM VERT 0SC 02

057 R4BD 33K/ 2W

R8G5 3.3K /2w

<
= TN DAMOER CATH

Fig. 2—Vertical output circuit of the
Air King model 700 TV receiver.

Grid resistor R43 of the vertical out-
put tube was changed from 3.3 to 1.5
megohms.

A 3,300-ohm 2-watt resistor (R86)
was added in series with the low end
of the primary winding of the vertical
output transformer.

Coupling capacitor C35 to the ver-
tical output tube was changed from
.01 uf to .02 uf, 600 volts.

Poor vertical sync

There is a continuous-barreling that
cannot be stopped by the vertical hold
control. The set is a practically brand-
new DBendix, chassis T14-15. The hori-
zontal sync is perfect, so I checked the
vertical oscillator and output circuits
for defective components but have been
unable to come up with the answer.
—G. R.,, Waco, Tex.

It isn’t always safe to assume that
good horizontal sync action means
proper sync clipper action. Often a
defective component will pass the hori-
zontal pulses at 15,750 cyeles and
seriously attenuate the lower-frequency
60-cycle pulses.

However, you will do well to start
by replacing the syne clipper and ver-
tical oscillator tube and the vertical
output tube. If this does not help, use
yvour ‘oscilloscope and check the wave-
form at both ends of the capacitor that
couples the output of the video am-
plifier to the input of the sync limiter
and noise gate. If the waveform ap-
pears normal on both sides of this
capacitor, check it at the control grid
and cathode of the sync clipper. If the
waveform still appears normal, check
all components in the integrating net-
work. END
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Alabama
WABT Birmingham
WBRC-TV Birmingham
WMSL-TV Decatur
WALA-TV Mobile
wCOV-TV Montgomery
WSFA-TV Montgomery
Alaska
KFiA Anchorage ceee. 2
KTVA Anchorage .. ames « mp s M
Arizona
KTYL-TV Mesa (Phoenix) .....12
KOOL-TV Phoenix .. L
KPHO-TV Phoenix 5
KOPO-TV TUCSON . .ovvnnnein s 13
KVOA-TV Tueson ........ 4
KIVA Yuma ... WA |
Arkonsas
KFSA-TV Fort Smith 22
KARK-TV Littie Rock i P
KATV Pine Bluff ...... ... 7
Colifornio
KAFY-TV Bakersfield ..........29
KERO-TV Bakersfield ..........10
KHSL-TV Chico 12
KIEM-TV Eureka = &
KJEO Fresno 47
KMJ-TV Fresno 4
KECA-TV Los Angeles ..... 7
KHI-TV Los Angeles a 19
KLAC-TV Los Angeles .13
KNBH Los Angeles 4
KNXT Los Angeles 2
KTLA Los Angeles .8
KTTV Los Angeles 0l
KMBY-TV Monterey .. 8
KCCC-TV Sacramento ..40
KSBW-TV Salinas .8
KFMB-TV San Diego -8
KFSD-TV San Diego 10
KGO-TV San Francisco - 7/
KPIX San Francisce o 1]
KQED San Francisco .9
KRON-TV sSan Francisco ]
KSAN-TV San Francisco .32
KVEC-TV San Luis Obispo 5,0
KEYT Santa Barbara . .3
KOVR Stockton ... ... .13
KTVU Stockton . ..... .36
KCOK-TV Tulare ........: ..27
Colorado
KTV Colorade Springs )
KRDO-TV Colorade Snungs .13
KBTV Denver .9
KFEL-TV Denver 2
KLZ-TV Denver 7
KOA-TV Denver 4
KFXJ-TV Grand Junction 5
KCSJ-TV Pueblo .......... e (0
Connecticut
WICC-TV Bridgeport ...........43
WGTH-TV Hartford 18
WKNB-TV New Britain 3 .30
WNHC-TV New Haven 8
WATR-TV Waterbury
Delaware
WDEL-TV Wilmington ... w2
District of Columbio
WMAL-TV Washington ......... 7
NBW Washington 4
WTOP-TV washington 8
WwWTTG Washington 5
Florida
WFTL-TV Fort Landerdale . .23
wiTV Fort Lauderdale ....17
WINK-T Fort Myers .......... 11
WIHP-TV Jacksonville ....... .36
WMBR-TV Jacksonville o4
wTVJ Miami .............. 4
wDBO-TV Oriando e LG
WINO-TV Palm Beach YT ]
wiDm Panama City ........ 7
WSUM-TV St. Petershurg .......38
WIRK-TV W. Palm Beach .21
Georgia
WALB-TV Atlbany
WAGA-TV Atlanta
WLWA Atlanta
waxi-Tv Atlanta
wWSB-TV Atlanta
WIBF-TV Augusta
WRDW.TV Augusta ...
WDAK-TV Columbus
WRBL-TV Columbus
WETV Macon
WMAZ-TV Macon
WROM-TV Rome ...
WTOC-TV Savannah
Howaii
KGMB-TV Honolulu
KONA Honolulu
KULA-TV Honolulu
idaho
KIDO-TV BOiSOr 853 . e bindrwil 7
KID-TV fdaho Falls .3
KBOIL Meridian .......... 2
Itlinois
wBL Bleomington ......... 15
wCIA Champaign .3
WBBM-TV Chicaqo .2
wBKB Chicapo .7
WGN-TV Chicago ]
NBQ Chicago .5
WDAN-TV Danville he)
WTIVP Decatur .17
WSIL-TV Harrisburg 22
WEEK-TV Peoria ...iccriiiiians 43
76

(Canadian list next month)

WTVH-TV Peoria
WGEM-TV Quincy L
WREX-TV Rackford ....... 13
wTVO Rockford ............39
WHBF-TV Rock tsland .. o4
wICS Springfield B oad - 20,
Indiana
WTTV Bloomington ........ 10
wSiv Elkhart .7...........52
WFIE Evansvilie na. o w02
WKIG-TV Fort Wayne ......... 33
WFBM-TV indianapolis .... 6
WISH-TV Indianapolis ..... e 8
WFAM-TV Lafavette . .59
WLBC-TV Muncie o b 2Bt 49
WSBT.TV South Bend .........34
WTHI-TV Terre Haute .........10
WINT Waterloo-Ft. Wayne. 15
lowa
wWOIl-TV Ames SEE s b
KCRI-TV Cedar Rapids . i9
WMT-TV Cedar Rapids 2
WwWOC-TV Davenport & O
KGTV Des Maoines L7
WHO-TV Des Moines .13
KQTV Fort Dodge .21
KGLO-TV Mason City .. 3
KTIV Sioux City .4
KVTV Sioux City » 9
KWWL-TV Waterloo - 7
Kansos
KCKT Great Bend ..... -4
KTVH Hutehinson 12
KOAM-TV Pittshurg 7
WIBW.TV Topeka .13
KAKE-TV Wichita 10
KEDD-TV Wichita .16
Kentucky
WEHT Henderson ..........50
WAVE-TV Louisville ... ....... 3
WHAS-TV Louisville ... .......I}
Louisiane
KALB-TV Alexandria .......... 5
WAFB-TV Baton Rouge ........28
KPLC-TV Lake Charles ... .7
KTAG-TV Lake Charles ....25
KNOE-TV Monroe ............. 8
WDSU-TV New Orleans o1 ®
WIMR-TV New Orleans ..61
KSLA Shreveport -.......... 12
Maine
WABI-TV Bangor 5)
wWTWO Bangor B
WLAM-TV Lewiston _............17
MTw Poland Spring ...... 8
WCSH-TV Portland Seapur- b
WGAN-TV Portland .3
wWPMT Portland ............ a3
Maryland
WMAR-TV Baltimore
WAAM Baltimore
WBAL-TV Baltimore
wWBOC-TV Salisbury
Massochusetts
WMG Adams- Plttsﬁelxl e
WBZ-TV Boston s
WNAC-TV Boston ........... 7
WTAO-TV Camhridge ..56
WHYN-TV Holyoke ~, :
WwWWLP Springfield
WWOR-TV Worcester
Michigon
WPAG-TV Ann Arbor .......... 20
WNEM-TV Bay City-Saginaw .5
WWTV Cadillac ...... .13
WIBK-TV Detroit ...... e 7
WWI-TV Detroit .4
WXYZ-TV Detroit 7
WKAR-TV East Lansing ..60
wO00D-TV Grand Rapids . 8
WKZO-TV Kalamazoo =4 &)
WILS-TV Lansing .53
WIIM-TV Lansing )
WKNX-TV Saginaw n .57
WPBN-TV Traverse Clty ...... 7
Minnesota
KMMT Austin 6
KDAL-TV Duluth-Superior .. 3
WDSM-TV Duluth-Superior .... 6
KSTP-TV Minneapolis-St. Paut. 5
wWCCO-TV Minneapoiis B
WTCN-TV Minneapolis E o |
KROC Rochester . 10
WMIN-TV St. Paul ........... 11
Mississippi
wiTV Jackson 5
WLBT Jackson .3
WSLI-TV Jackson anl2
WTOK-TV Meridian  ............ 1l
Missouri
KFVS Cape Girardeau 12
KOMU-TV Cotumbia . 8
KHQA-TV Hannibal 7
KSWM-TV Joplin ... ... .12
KCMO-TV Kansas City e 1D
KMBC-TV Kansas City . A5
WDAF-TV Kansas City .4
KDRO-TV Sedalia 6
KTTS-TV Snrmgﬁel(l 10
KYTV Springfield 3
KFEQ-TV St. Joseph .2
KETC St. Louis s 19
KSD-TV St. Louis .5
KWK St. Louis .4
WTVI St. Louis- Belteville. . .54
Montana
KOOK-TV Billings A=A 2

KXLF-TV Butte ......... 6
KFBB-TV Great Falls .5
KGVO-TV Missoula 13
Nebraska
KOLN-TV Lincoin 12
KUON-TV Lincotn 12
KMTV Omaha 6
WOW-TV Omaha .3
Nevada
KHOL-TV IKearney] . asrwem-crvs 13
KLAS-TV Las Vegas . 8
KZTV Reno 2 8
New Hampshire
WMUR-TV Manchester m )
New Jersey
WRTV Asbhury Park ........ 58
WATV Newark 13
New Mexico
KGGM-TV Albuguergue 13
KOAT-TV AlbuQuerdue .7
KOB-TV Albuquerque 4
KSWS-TV Roswell 8
New York
WROW-TV Albany ....... ..41
WNBF-TV Binghamton 12
WBEN-TV Buffale s 4
WBUF-TV Buffalo 17
WGR-TY Buffale .......... 2
WCNY-TV Carthage- Watertown .. 7
WTVE Elmira .24
WABC-TV New York 7
WAB New York 5
WCBS-TV New York = 2
WOR-TV New York ..... 9
WPIX New York 1
WRCA-TV New York .4
WIKNY.TV Kingston .66
WHAM-TV Rochester . 6
WHEC-TV Rochester .10
WVET-TV Rochester . .10
WRGB Schenectady . 6
WTRI Schenectady ........ 35
WHEN Syracuse .8
WSYR-TV Syracuse .. 3
WKTV DA et g - 13
North Carolina
WISE-TV Ashevelle ........... 62
WLOS-TV Asheville 13
WAYS-TV Charlotte .36
WBTV Charlotte 3
TVD Durham 11
WFMY-TV Greenshoro o2
WNCT Greenville
WNAO-TV Raleigh
WMFD.-TV Wilmington .........
WSJS.TV Winston-Salem
WTO0B-TV Winston-Salem
North Dokota
KFYR-TV Bismarck ...........
WDAY-TV Fargo
KCJIB-TV Minot ......
KXJB-TV Valley City
Ohio
WAKR-TV AKRON . watmpnas . bddm.
WICA.TV Ashtabula
CET Cincinnati
WCPO-TV Cincinnati °
WKRC-TV Cincinnati 5
WLWT Cincinnati .
WEWS Cleveland AL
WNBK Cleveland .4
WXEL Cleveiand .9
WBNS-TV Columbus  ........... ¢
wLwC Columbus .4
WTVN Columbus . 6
WHIO-TV Dayton P
LwD Dayton .2
WLOK-TV Lima ....
WSTV-TV Steubenville
WSPD-TV Toledo
WFMI-TV Youngstown
WKBN-TV Youngstown .... 56
WHIZ-TV Zanesville b v, 50
Oklochoma
KTEN Ada .10
KGEO-TV Enid )
KSwO.TV Lawton 7
KTVX Muskogee - m 8
KLPR-TV Oklahoma City 19
KTVQ Oklahoma City 25
KWTV Oklahoma City ]
WKY.TV Oklahoma .4
KCEB Tulsa 3
KOTV Tulsa £ 16
KV0O0-TV Tuisa 2
Oregon
KVAL-TV Eugene 13
KBES-TV Medford = 8
KOIN-TV Portland . 6
KPTV Portland ............ 27
Pennsylvania
WFBG-TV Altoona  ............. 10
WLEV-TV Bethlehcm .51
WGLV Easton .57
wIiCU Erie .12
SEE Erie ..35
WCMB-TV Harrishurg .27
WHP-TV Harrisburg .55
WTPA Harristurg 71
WARD-TV Johnstown 2
WIJAC-TV Johnstown
WGAL-TV Lancaster
WKST-TV New Castle ......... 45
WCAU-TV Philadelphia ......... 10
WFIL-TV Philadelphia .6
WPTZ Philadelphia
wDTV Pittshurgh
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WENS Pittsburgh ... .16
WQED Pittsburgh 112)
WEEU-TV Reading .33
WHUM-TV Reading ..61
WARM-TV Scranton  ...... ... 18
WGBI-TV Seranton .. e 1260
wTvu Scranton .73
WBRE-TV Wilkes-Barre ...28
WILK-TV Wilkes-Barre ........34
WNOW-TV York ..... . .49
WSBA-TV York .43
Puerto Rico

WAPA-TV Sanl BUank > oo 4
WKAQ-TV San Juan ..... i 2
Rhode Island

WIAR-TV Providence ..... ]
WNET Providence .. & el B
South Carolina

WAIM-TV Anderson ...... L..40
WCSC-TV Charleston .. Be 00
WUSN-TV Charleston iy
wCO0S-TV Columbia .. .25
WIS-TV Columbia ... ... L0
WNOK-TV Columbia ... .67,
WBTW Florence ... va 8
WFBC-TV Greenville . o4
WGVL Greenville - .23
South Dokoto

KELO-TV Sioux Falls ey o Ul
Tennessee

WDEF-TV Chattanooga ke Akl
WIHL-TV Johnsen City L
WROL-TV Knoxville 4 . 6
WTSK Knoxville . ...26
WHBQ-TV Memphis L3
WMCT Memphis .5
WLAC-TV Nashville ]
WSIX-TV Nashville ..........-. 8
WSM-TV Nashville .4
Texas

KRBC-TV Abilene .9
KFDA-TV Amarilio .10
KGNC-TV Amarillo ol 4
KTBC-TV Austin - - 7
KBMT Beaumont pbh a3l
KVDO-TV Corpus Christi i 22
KRLD-TV Dallas v oo ¥
WFAA.TV Dallas 8
KROD-TV El Paso .........:e-- 4
KTSM El Paso .... 9
WBAP-TV Fort Worth .......... 5
KGUL-TV Galveston B o--000
KGBT-TV Harlingen Shabm
KPRC-TV Houston .. ditin 2
KUHT Houston ..... e )
KTVE Longview .32
KCBD-TV Lubbock . ..---ooooonn 11
KDUB-TV Lubbock . ... corm TSl
KMID-TV Midland 1wk g 42
KTXL-TV San Angelo .. . 8
KGBS-TV San Antonio .5
WOAL-TV San Antonio .4
KCEN-TV Temple . 6
KCMC-TV Texarkana . .6
KLTV Tyler- Lnnuwew )
KANG-TV Waco .34
KRGV-TV weslaco . ... | &
KFDX-TV wichita Falls Sal &)
KWFT-TV Wichita Falls .6
Utah

KDYL-TV Salt Lake City £ 4
KSL-TV Salt Lake City 3
KUTV Salt Lake City .2
Virginia

WBTM-TV Danville .24
WVEC-TV Hampton- Norfolk Eabaa1110;
WSVA.TV Harrisonburg .3
WLVA-TV Lynchburg ... ....... 13
WACH-.TV Newport News-Norfolk 33
WTAR-TV Norfolk . 4
WTVR Richmend ........... 6
WSLS-TV Roanoke Se=0)
Vermont

WMVT Meontpelier 5= 13
Washington

KVOS-TV Bellingham .........- 12
KING-TV Seattle .5
KOMO-TV Seattle ..... o 4
KXLY-TV spokane ............. 4
KHQ-TV Spokane ............. b
KREM-TV Spokane ............- 2
KMO-TV Tacoma ..........---43
KTNT-TV Tacoma .....c.ococee 1
KIMA.TV Yakima ....-. 29

West Virginia

WCHS-TV
WKNA-TV

WTAP
WTRF-TV

Wyoming
KFBC-TV

Charleston
Charieston
Fairmont
Huntington
Parkersburg
Wheeling

Eau Claire
Greenbay
La Crosse
Madison
Madison
Madison
Marinett
Milwaukee
Milwaukee
Milwaukee
Milwaukee
Neenah
Wausau

Cheyenne ...... ...... 5
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TEST INSTRUMENTS FOR TV

CHROMATIC PROBE By ROBERT G. MIDDLETON*

Converts sweep and marker generators for color TV testing

||‘I‘l‘l.il!‘l'l'l.n‘llc|||t‘o,t'l".l'l'lll’oin'l,

or
sdvisshreretesesd

Fig. 1—Internal layout of Chromatic Probe.

HE Simpson Chromatic Probe
(Fig. 1) converts r.f. and i.f. sweep
and signal generators for the video

sweep requirements of color TV
receiver circuits. The probe was de-
(3) INSBA
M
’n
SWEEP & -
MARKER INPUT Ny i
BEAT-FREQ
205 Y 120n  OUTPUT
==

Fig. 2—Diagram of Chromatic Probe.

signed for use with specific equipment,
but with slight modifications it can be
uged with most sweep and marker gen-
erators. Details of the wmodifications
are explained at a later point in the
article.

Fig. 2 shows the circuit arrangement
of the Chromatic Probe. It is essentially
a nonlinear mixing device, which gen-
erates an upper and a lower sideband
when two different frequencies are ap-
plied to its input.

The lower sideband is a difference-

*I'ield Engineer, Simpson Electrie Co.

= ovoLT

//

5

Fig. 3—Response curves: a, using de-

modulator probe; b, using low-capaci-

tance probe. “A” is area of low-fre-
quency attenuation.

U L/
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frequency sweep, for testing the video-
frequency circuits of a color TV re-
ceiver. To understand how the probe
operates, consider a typical opcrating
condition in which a 160-me center-
frequency signal from a sweep genera-
tor is swept over a 5-mc band, from
157.5 to 162.5 me, and in which a 157.5-
me signal from a marker generator is
mixed with the swept signal. The sig-
nals are applied to the input of the
Chromatic Probe. The probe modulates
these signals and generates an upper
and a lower sideband. The lower side-
band sweeps from 0 to 5 mc and is the
signal that interests the color TV tech-
nician. It is the signal output used to
sweep-check the Y amplifier, I, Q,
chroma amplifier and chrominance cir-
cuits.

The Chromatic Probe uses three
IN56A ecrystal diodes connected in par-
allel. The reason is that the output im-
pedance of the probe is approximately
100 ohms, and maximum operating effi-
ciency is obtained with a low-impedance
modulator. When three crystal diodes
are connected in parvallel, the internal
impedance of the equivalent generator
is reduced to one-third, with a corre-
sponding increase in sideband output
voltage.

The question may be asked why the
output impedance is maintained at 100
ohms instead of perhaps 5,000 ohms,
which would be suitable for use with a
single modulating crystal. A low-imped-
ance output is used because the imped-
ance of color TV receiver circuits often
contains a large capacitive component
which attenuates the higher-frequency
output from the Chromatic Probe, un-
less the output impedance is a low
value, such as 100 ohms.

The cable of the probe is ternninated
principally by the first 120-ohm resistor,
but also in part by the internal imped-
ance of the paralleled crystal diodes
and the output load resistor. The output
network terminates the cable in its own
characteristic impedance, so that stand-
ing waves are avoided. Such waves are
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undesirable because it is difficult to
maintain flatness of swept output when
the standing-wave ratio varies greatly
from unity.

The probe is operated with an r.f.
instead of an i.f. input. Although it can
be operated at i.f, the output is often
not as uniform as when operated at
1.f. The reason for this departure from
flatness is that i.f. sweep generators
commonly operate on the beat principle,
while r.f. generators do so on the pure
fundamental output from the swept
oscillator. The beat principle creates
in the output from the generator addi-
tional frequencies other than that indi-
cated on the tuning dial. Ordinarily,
this does not matter since the tuned
circuits of the receiver under test will
reject the additional frequencies.

But consider the situation when the
Chromatic Probe is used in the output
circuit of a sweep generator: contain-
ing no tuned circuits, it responds to all
applied frequencies. When operated
on an i.f. beat band, it is possible for
the additional frequencies in the gen-
erator output to cross-beat through the
probe so as to produce a distorted out-
put. Although this does not necessarily
occur, it is a distinet possibility at
certain points in the i.f. ranges. Thus,
it is best to restrict the operation of
the probe to input voltages from the
1.f. bands of the generator, so that the
operator may be certain of a flat differ-
ence-frequency  sweep-signal output
from it.

This difference-frequency output from
the probe provides excellent signals for
checking the chroma circuits in color
TV receivers.

Frequency characteristics

The probe provides flat sweep output
from 8 ke through 4.5 me. This low-fre-
quency limit is remarkable and far ex-
ceeds the ability of common demodulator
probes to handle the low-frequency
sweep. Accordingly, a demodulator
probe must be avoided, and the output
from the circuit under test must be
applied to the scope via a low-capaci-
tance probe.

[5G0
FROM CHAOMA
GENERATORS  cupomaric | “FUT [ oevo0 prose
PROBE
4
5CoPE
FROM CHROMA W—
GENERATORS  cmomaric |[“RUT [ Gwiap
PROBE PROBE
3
Fig. 4—Chromatic Probe test sctups.
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If an ordinary demodulator probe is
used to provide a signal to the vertical
input circuit of the scope, the response
curve will “pinch off” at frequencies
below 50 ke, because of the inability
of such a probe completely to rectify
and filter frequencies below 50 ke.

If a low-capacitance probe is used to
provide a signal to the vertical input
circuit of the scope, low-frequency at-
tenuation is eliminated. However, the
technician usually finds the “modulated
carrier wave” type of display some-
what more difficult to interpret than
the conventional response curve. The
difference between these two is shown
in Fig. 3.

Output is not obtained from the
Chromatic Probe at frequencies below
8 ke because any two generators will
eventually lock when tuned near the
same frequency. The point at which
locking occurs depends upon the amount
of coupling between them.

The two general test setups used with
the probe are shown in Fig. 4. Com-
plete low-frequency information is not
obtained in a, because of the limitations
in demodulator-probe response. Com-
plete high-frequency information may
not be obtained in b unless the vertical
amplifier of the scope has a flat response
equal at least to the bandwidth of the
chroma circuit under test. Since few
service scopes have a flat response out
to 4.5 me, the technician will usually
have to make both tests to obtain com-
plete information.

When the scope being used does not
have as good a frequency response as
the circuit under test, the result is
distortion and attenuation of the curve
at the high-frequency end in b. But if
the scope has full frequency response,
either test is equally useful to determine
the high-frequency response.

It may not be necessary to use a low-

RELATIVE QUTPUT-VOLTS

AR || S,
3 4
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Fig. 5-a—Ideal bandpass response.

Fig. 5-b—Curve using Chromatic Probe.
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capacitance probe, if the scope is ap-
plied across a low-impedance circuit
point; but the probe is essential if the
scope is applied across a medium- or
high-frequency circuit point. Omission
of the low-capacitance probe in such
case will cause substantial high-fre-
quency attenuation.

Certain precautions are sometimes re-
quired in applying the Chromatic Probe
at the input of the circuit under test.
If a d.c. voltage component is present,
a blocking capacitor must be used in
series with the probe output to avoid
drain-off of the d.c. voltage and possible
damage to both probe and circuit.

Modifications

The probe will not work unless both
sweep and CW output are applied. Since
many generating units provide separate
sweep and marker CW outputs, it is
necessary to make a suitable mixXing
arrangement before the probe can be
used. One practical solution is to re-
move the connector provided with the
probe and substitute a Y connector to
handle the output cables from the
sweep and marker generators. Upon
occasion, standing waves may cause
trouble, but in most cases it is possible
to select suitable generator frequencies
to minimize the loss of flatness.

The generator frequencies should also
be pure fundamentals (not harmonic
or beat frequencies) or unusably low
and distorted outputs will probably
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Fig. 6-a—I synchronous detector curve.

] Courtesy Ad]niral Corp.
Fig. 6-b—Response obtained with probe.
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plague the technician. This point re-
quires careful consideration, since the
marker generator may not operate on
pure fundamentals above 60 mc, and
delivers only harmonic output, while the
sweep generator may not deliver pure
fundamental output below 75 me.

Color applications

There are many circuits in a color TV
receiver that require video-frequency
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Fig. 7-a—Q synchronous detector curve.

Fig. 7-b—Curve obtained with probe.

amplification, as compared with the
usual single amplifier in a monochrome
chassis. Fig. 5-a shows the ideal re-
sponse of a bandpass amplifier, as found
in the output circuit of the chrominance
amplifier. For comparison, Fig. 5-b
shows an actual response curve ob-
tained with the Chromatic Probe.

Fig. 6-a shows the ideal response for
the I-channel synchronous detector; b
shows the response obtained with the
probe. The fuzz is caused by incom-
plete rectification and filtering of
the peak-to-peak high-frequency probe,
which also attenuates the extreme low-
frequency response.

The frequency response. of a Q syn-
chronous detector output circuit is
shown in Fig. 7-a; b shows the response
cbtained with the probe. The large
amount of unrectified and unfiltered
fuzz is due to the use in the test of a
different type of demodulator probe
that uses a relatively small value of
filter resistance in its output circuit.
It is apparent that the appearance of
the video display is greatly dependent
upon probe characteristics. END
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RAINBOW GENERATOR

MODEL 150

- =LUMINANCE

FUNCTION

s ——
wneatou SLcty

By WINSTON H. STARKS*

EW instruments and techniques
are required to service color
television receivers. Laboratory
research and practical testing of

color TV in the field have proved that
color servicing need not be any more
complicated than monochrome receiver
serving when the technician can mental-
ly isolate the trouble to a given circuit
by using his knowledge of symptoms.
The model 150 Win-Tronix Rainbow
Generator, shown in the photo, was de-
veloped to make possible the use of new
and simplified methods for servicing of
color television receivers.

The Rainbow Generator is a new kind
of color pattern generator. The front
panel controls of the generator are a
CHANNEL dial for selection of ehannels
2 through 6, a RAINBOWS dial for selec-
tion of from one to eight rainbows or
color spectra, a FUNCTION switch for

*Winston Electronics Inec.

JANUARY, 1955

selection of either cHrRomMA (3.58 mc)
or LUMINANCE (60-cycle square-wave)
modulation, and a POWER switch. A 300-
ohm connector at the rear of the unit
supplies the r.f. output signal.

Circuit analysis

The diagram of the generator is
shown in Fig. 1. One section of a 12AT7
serves as an r.f. oscillator, with grid
circuit tuning from channels 2 through
6. The remaining section is used as a
chroma oscillator and modulator. A
stable grid-tuned circnit is used to
minimize drift of the 3.58-mc¢ chroma
oscillator. The tuning of the grid circuit
(C1 and L1) produces the effect of
phase modulation. When it is tuned to
3.579545 me (standard chroma sub-
carrier frequency), the RAINBOWS dial
will be set on 0 and CAL, the phase mod-
ulation effect will be zero, and no colors
will be produced. When the grid circuit
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Simplified

color pattern
generator
for speedier
color TV

servicing

is tuned to 3.579545 me minus the hori-
zontal scanning frequency (38.579545
me — 15.734 ke = 3.563811 me), the
color pattern of Fig. 2 will be produced
on a properly aligned color receiver.
The colors in the pattern, viewed from
left to right, are as follows:
I—123°, an orange-red
Red—1038.5° (primary color)
R — Y—90°, dull red
Magenta—60.7°, reddish-purple (sec-
ondary color)
Q—33°, purple-blue
B — Y—0°, dull blue
Blue-—346.9° (primary color)
Cyan—285.5°, greenish-blue (second-
ary color)
Green—240.7°, (primary color)
Yellow—166.9° (secondary color, oc-
curs during retrace time).
These colors are all produced simul-
taneously by the generator. Each color
occurs at a definite point on the color
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kinescope and the oscilloscope wave-
forms. This permits accurate location
of these colors by graphic means and
make it possible to test and align the
phase controls of the color receiver.

This pattern consists of all colors
of the NTSC system, blending from one
to the other as in a rainbow, with each
appearing at definite locations and
phases. The principle by which these
colors are produced is called lLnear
phase sweep. This new concept of color
pattern generation simplifies methods
for test and alignment of color televi-
sion receivers. The FUNCTION switch
allows the chroma oscillator to operate
when in the CHROMA position. Placing
this switeh in the LUMINANCE position
connects the heater voltage to the
chroma oscillator grid. This kills the
oscillator and makes the tube operate as
a sinewave clipper, producing a 60-cycle
square-wave modulation for the lumi-
nance reference signal. The power
supply consists of a halfwave trans-
former, a selenium rectifier and a long
time constant R-C filter.

Linear phase sweep

The NTSC color standards provide
that all the hues of the color TV system
may be produced by a 3.579545-me sub-
carrier having a phase change from 0
to 360°. Therefore, if a 3.579545-mc
oscillator has a phase change or sweep
from 0 to 360°, all hues will be produced
on the TV receiver screen.

In the case of the Rainbow Generator,
linear phase sweep of 0 to 360° occurs
during the time of one horizontal line
from the left edge of the picture to the
right edge. One method of generating
phase sweep is to provide a fixed-fre-
quency oscillator with a sawtooth phase
modulator; however, it is difficult to
produce a linear phase sweep in this
manner. The generator uses a much
simpler method which actually provides
a perfectly linear relative phase sweep.
A phase change of from 0 to 360°
represents a shift of one cycle since
there are 360° in a cycle. Also, the phase
change during one cycle is linear be-
cause of the uniform nature of a cycle.

One rainbow pattern is produced
when the 3.58-me chroma signal is made
to slip or lose one cycle during the time
of one horizontal line. This produces a
360° change in the phase of the 3.58-mc
signal. To slip or lose one cycle during
each horizontal line means that the
chroma subcarrier must run at a fre-
quency 15.734 ke lower than the stand-
ard 3.579545 me, or at a frequency of
3.563811 me. The burst phase of 180°
occurs off the left edge of the picture
during burst sampling time. Since the
burst gate of the color receiver samples
during retrace before each horizontal
scan, we call this burst phase. The
phase-detector circuits see only a phase
change of 360° during the horizontal
sweep time because they do not respond
to a frequency modulation or a fre-
quency change. If the chroma oscillator
of the Rainbow Generator runs at twice
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the horizontal line frequency lower than
3.579545 me, two rainbows will be pro-
duced on the color kinescope, and so on.
Fig. 3 shows three rainbows.

The importance of linear phase sweep
to the service technician and the engi-
neer is apparent when we realize that
phase and matrix adjustments are
simplified. This method of testing and
alignment produces simple sine-wave
curves showing the entire phase- re-
sponse at the outputs of the demodu-
lators and the matrix networks. It is
interesting to note the similarity of
linear phase sweep, which permits
simultaneous viewing of all phases in
the form of a phase response curve,
and the conventional frequency sweep,
which permits viewing of i.f. and r.f.
response curves.

Servicing color TV

The Rainbow Generator makes pos-
sible color TV servicing in the home as
well as in the shop. It provides a use-
ful color pattern for making quick over-
all performance checks of the color
receiver. Here are some of its applica-
tions:

1. Using the color pattern presented
on the color kinescope simplifies trouble
diagnosis and location in the customer’s
home and aids in locating defective
tubes in the chroma ecircuit by providing
a monitor signal for “tube tapping”
and tube replacement methods. Tubes
are responsible for an overwhelming
percentage of all chroma-circuit fail-
ures.

2. The chroma signal is useful for
checking the performance of new color
TV receivers when they are unpacked
and when they are being installed in
the purchasers’ homes.

E 0
CHROMA OUTPUT 4700
i0 E

3. Dealers may use the generator to
check the operating condition of their
color receivers before the beginning of
a scheduled color telecast.

4. The generator may be adjusted to
produce several rainbows (see Fig. 3)
for showroom demonstrations of color
TV sets.

Trouble-shooting chroma- circuits

Fig. 4 shows 11 patterns that may be
used for rapid alignment of troubles in
the chroma circuits of a color TV re-
ceiver. Compare these with Fig. 2,
obtained with the master phase control
correctly adjusted. The troubles most
likely to produce the patterns in Fig.
4 are:

a. Improper adjustment of the master
phase control.

b. Color hold control and generator
locked in on 3.58 mc.

¢. Chroma circuits overloaded.

d. Weave in pattern indicates exces-
sive hum in the horizontal or 3.58-mc
circuits.

e. Red missing or weak indicates
trouble in the red matrix, amplifier or
gun of the C-R tube.

f. Blue weak or missing
trouble in the blue matrix,
or gun.

g. Green weak or missing
trouble in the green matrix,
or gun.

h. An R — Y color pattern that in-
dicates defect or failure of B — Y
demodulator.

i. Pattern produced by B — Y de-
modulator alone. The R — Y demodu-
lator is defective.

7. Reddish-orange and light-blue bars
produced by I demodulator alone. The
Q demodulator is defective.

indicates
amplifier

indicates
amplifier
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Fig. i——This simple circuit supplies a complete bar pattern for color TV service.
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Fig. 2—The complete color bar pattern.
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Fig. 3—Pattern at thrice line frequency.
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k. Purple-blue with green bars at the
sides produced by Q demodulator alone.
This indicates a defective I demodulator.

The patterns at h, i, j and k may be
produced for verification of diagnosis
or for demonstration by pulling the
corresponding demodulator tube

Color subcarrier alignment

The 3.568-me subcarrier eircuit can be
aligned simply with the Rainbow Gener-
ator and a scope capable of displaying
a usable signal at 3.58 me. Connect the
generator to the receiver’s antenna
posts and set the rAINBOWS dial to CAL.
Connect the scope to a point following
the trap or circuit to be adjusted. Ad-

RED SHADES BLUE9
K LIGHT GREEN >
o

G GREENS

G . 9

JANUARY,

GREEN SHADES

BLUES

d

1955

Just the variable element as described
i the receiver manufacturer’s instruc-
tions.

The circuits requiring adjustment at
3.58 mec are the coils in the burst ampli-
fier, keyer and phase detector, keyer
and phase detector, color reference
oscillator and reactance tube and 3.58-
me traps. (In some cases, the normally
variable element may be fixed or
omitted, depending on the design of the
receiver.)

Demodulator and matrix alignment

The linear phase sweep produced by
the model 150 generator is ideally suited
for fast alignment of demodulator-phase

\
GREEN

| BLUE-GREEN MIX BLUE

\\

D RED-GREEN MIX GREEN

/;\
_ - >

RED BLUE BLUISH

N f S

A

Fig. 4—Eleven common patterns obtain-
able with the Rainbow Generator. These
offer valuable clues in color servicing.
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controls. These controls consist of the
master phase (I or R — Y demodulator
phase) and the quadrature phase (Q
or B— Y demodulator phase). The
phase adjustments may be made in the
home by observing the color pattern
and location of colors on the kinescope
screen. In the shop or laboratory the
adjustments would normally be made
by observing demodulator output curves
on an oscilloscope.

All matrix adjustments of either I-Q
or R — Y B — Y systems may be made
by using the chroma signal to set phase
and the luminance signal to adjust for
the correct luminance to chroma ratios

on the C-R grids. END
5% : ]
R-Y | e
DARK RED BLUISH GREEN
X
!
26% —t 63% o
| -0 | 8-y L
DARK GREEN BLUE SHADES o
1
¢
- 46% t 54% y
' AR
RED ORANGE LIGHT BLUE
Vs
[ . »
= i 63%
-
| i
{ H PURPLE 3LUE
K
K
81


www.americanradiohistory.com

TEST INSTRUMENTS FOR TV

IL
L)
.
I
: I
7l
By
MY S UL ONH
t
ANA—
AOSE MO/ HOZ
H RYSWSL
|
_ ° E
1

(2)L9v9

‘UMCYs 3a€ sanfes [[V "adodso[[laso pueq

A00Z/I

ML S04 0D

1NGNI SIXY 2

ANG —

TNV
(0.1)

]
= 0INI3 0 Mg/ mo.g.

x_ Ml

H6E  MOEE

AL
9INGI MZ

ATEWISSY ONIHTINTD
¥ 4303378 39Y170A HOH

o0l .
139205
V-1dOS tia

OIS’

pELT)

TOHLNOD WSILYWOLLSY

AOSE

BEGLYS
1 ONIYIINTD WIILY3A 09D

AOS- A%— )

dy1) 20

wy
_ 0
4
. -apix 3y} Jo weadeIp JRRWIYIS—T "F1g _ m
10d1N0 d3IMs —
10
5 Ml w
_ Ol = —
M T w
N3 NILLY YOHS, s an T i e
: 1 T® w2l 35YHd 3NN o
S s . /_ =
! —o1S o
A o m <
AOSE o—1—)x3 A< _ VAL o
| , o Ty T SNVEL L A2I
M WS e, b - o
A002_J) I I P -— '
s T 7R " CEN e 3
—dd —ll \\I |||||||||||||||||||||| 7
1 &
YOIN .w?_om 3 fE:WE« 1_<.—.ZON%OI ) JE _ = cy-L 5
||||||||||| A\ h L.waaom_ _”W B ral / !
: \ Ix T o W06 N3ILLY YOH .H
S ; AAAA pg
...... et 03N | /NI ZIYOH 1 0NAS
HOLY TS0 VB INIL - ‘o4t ¢
001X M
| [
INAS LN
e o ]

o M W
W0

HO1D3TIS ONAS ¢ HOLANILLY ZROH

Vs
1X3L 3%
YT YnoE-0e
05
w005 522

LOV9
NOILDS #31417dnY WILLYIA

MS 81TV

NOJLOIS 31vHEITYD

|

WVALD

J9¥L70A NOLVYBIY) A

_ = ] v Ty
Jiigg %00 = AR

10N YD1 L33

fL ] Pral \ _

S O T

www americanradiohistorvy com


www.americanradiohistory.com

VERSATILE
WIDE-BAND

5’"

SED to the better types of lab-
oratory equipment for many
years in conjunction with my
work, I have had unhappily to

make do with the cheaper scopes and
various makeshifts—a serious compro-
mise at best—whenever the need for
such instruments has arisen in my home
laboratory. The rising importance of
pulse work and color television makes
a wide-band scope increasingly essential
to the serious experimenter, ham and
service technician. With the above in
mind and with a wary eye on prices of
equivalent equipment, T arrived at the
alternative of either doing without the
necessary oscilloscope or designing one
that would outperform all but the most
expensive and would hold its own with
these.

After considerable thought I decided

on the following specifications:

1. Tube diameter at least 5 inches.

2. Vertical response to at least 5 me
and usable to 8 or 10 me.

3. High vertical sensitivity. At least
1%-inch deflection with .01-volt in-
put.

4. Excellent low-frequency
and minimum phase shift.

5. Triggered sweep for viewing ran-
dom phenomena.

6. Horizontal amplifier flat to at least
500 ke.

7. Compact, simple, trouble-free cir-
cuitry. No trick ecircuits.

8. Inexpensive as compared to an
equivalent commercial piece.

9. All functions controllable from the
front panel with a minimum num-
ber and complexity of controls.

10. Unit construction for simplicity in
wiring and versatility in changing
units, for ease of servicing and any
possible future redesign or modifi-
cation.

11. An accurate, quick, easy-to-read,
built-in peak-to-peak voltage cali-
brator.

12. Professional appearance.

response
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The frc’g//em‘_y range

of this instrument

makes

it a natural

mn color TV service

.SCILLOSCOPE

By HUGH HERRING

The scope to be described is the result
of 11 months of experimentation and
rebuilding. Although nothing new or
radically different is claimed or as-
sumed, the over-all passband and ex-
treme linearity of the finished instru-
ment make it a ‘“must” project for
every serious ham, experimenter and
service technician. The price of a com-
mercial equivalent is well above $600.
The following is a summary of the elec-
trical specifications of the completed
oscilloscope::

VERTICAL AMPLIFIER:
Frequency response:
+ Y% db to 5 me
2% db at 6.5 me
5 db at 7 me
80% down at 11.5 me
Usable to 12 me
Sensitivity: 2.5-inch deflection with
0.5 volt peak-to-peak input
Square-wave response:
1. No measurable tilt or
from 20 cycles to 9 ke
2. Rise time less than 1.25 microsec-
onds up to 110 ke
Impedance: (Input) Direet, without
input cable measures 1.2 megohms in
parallel with 38 wut
Maximum input voltage: Not to ex-
ceed 600 volts peak to peak.

overshoot

HORIZONTAL AMPLIFIER:
Frequency response: Flat to within
5% to 1.3 me

No special tools are needed to build
this unit, but a scope is useful for check-
ing the functions of the various units
as they are completed. Also, if the full
capabilities of the instrument are to be
realized, a sweep generator and an oscil-
loscope must be used to adjust the
peaking coils and trimmer capacitors
in the horizontal and vertical attenu-
ators.

For ease of cohstruction and future
versatility the scope was designed and
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built from separate units on small metal
subchassis cut from 1/16-inch aluminum
sheet. Upon completion of each sub-
assembly it was checked out both physi-
cally and for proper electrical funection-
ing before installation on the main
chassis.

The circuitry of the completed oscil-
loscope (Fig. 1) is rather simple, and
no wiring difficulties should arise if the
unit construction is closely followed.
Because fundamental circuits are used
throughout, the instrument is not at
all touchy in operation. Also, by stick-
ing to tried and proven circuitry, long
and trouble-free operational life may be
expected.

Sync and horizontal sweep

The Potter oscillator is used as a
sweep generator because it is much
more flexible and is capable of synchro-
nizing with a much higher frequency
with more reliability and linearity than
the more conventional gas tube. The
sweep will run recurrently or triggered,
as desired. The frequency of the sweep
generator (time-base oscillator) is con-
trolled by a 6-position (TIME 0SC) range
switch and a continuously variable
TIME OSC FINE control. The oscillator
can be stabilized by positive syne pulses
from an outside source connected to the
SYNC AND HORIZ IN terminals on the
front panel. Beginning with range 1,
the approximate frequency ranges are:
22-150, 150-600, 600-2,500 cycles, 2.5—
17, 17-60 and 60-225 ke.

Synchronizing voltages are amplified
before being applied to the sweep oscil-
lator to insure more stable operation.
The sync circuit uses a 12AU7. One
section, the sync amplifier, gives the
desired gain for triggering purposes,
while the other half (sync phase ampli-
fier) gives a change in polarity by
connection to the plate and the cathode
through a specially constructed poten-
tiometer. Two operating levels are set
by use of two clamp cireuits. One elamp
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Front view of the wide-band scope. Note screened vents on side of wooden cabinet.

diode prevents the voltage on the grid
of the 6AGH from swinging much below
130, whie in the sawtooth position the
other clamp diode prevents the grid
voltage from swinging much below 2.

The horizontal amplifier is a 3-tube
circuit. Half of a 12AU7 is a simple
cathode-follower isolation amplifier that
drives two BAG7 tubes in push-pull. The
other half is a diode-connected bias
clamp that keeps the output 6AGT’s
operating over the linear part of their
curves.

The horizontal attenuator and sync
selector switching arrangement is ex-
actly what the name implies. In posi-
tions 100, 10 and 1 the horizontal input
is attenuated (and also {frequency-
compensated) by 100, 10 and 1. In the
internal position, the synchronizing
pulse or voltage is obtained from the
first section of the vertical amplifier. In
the LINE position a 60-cycle voltage is
selected and its phase controlled by the
built-in phase-shifting network con-
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sisting of R1, R2, R8 and C1, C2, C3.
Horizontal attenuation is controlled by
a step attenuator and a potentiometer
in the cathode leg of the isolation
amplifier.

The sweep output terminals on the
front panel are another important
feature of this instrument. With the
sweep oscillator set for triggered or

Parts for oscilloscope (Fig. 1)
{Composition) 1—33, 1—250, 1—1,200,
|—5.600, 1—8,200, 1—39,000, 168,000, I—110,000,
1—200,000, 1—470,000, 1—820,000, 1—900,000 ohms;
7—1, i—1'2, 1—1.8, 5--3.9, 1—8.2 megohms, '/, watt;
1—l2, 1—I5, 1—30, 5-—47, 1—5s 2—I120, 3—150,
1—270, 1—1,000, 4—10,000, ,000, 1—15,000, |—
33,000, 3—39,000, 2—47,000, 1—56,000, 3—100,000,
4--330,000, 1—390,000, 2—470,000 ohms, 3—1.5, 3—3.3
megohms, | watt; 1—470, [—560, 1—1,000, 1—1,200,
4—2200,  3—5,600, 1—6,800, 1—I15,000, 1-—68,000,
1—100,000 ohms, 2 watts. (Wirewound) 2—7,500
ohms, 5 watts, noninductive; |—50 ohms, adjustable,
1—7,600, 1—20,000 ohms, 10 watts; [—500, 1—8,000
ohms, adjustable, 50 watts. {Potentiometers) 1--500,
1—4,000, 1—5,000, 1—100,000, 1—200,000, [—300,000
ohms; 2—| megohm; 2—dual 2.5 megohms, |—dual
100,000 ohms and | megohm, composition; 1—5,000
ohms, 25 watts (Ohmite type H or equivalent).

Resistors:

Capacitors: (Mica) |—56, 1—é8, 2—I150, 1—300,

1—390 puf; 1—.0012, 1—.0015, 2—.0027, 1—.0075 uf,

500 volts. (Paper) |1—.05, 7—0.1, 4—0.25, 2—0.5,
+230¢  o+ISOV  @+I35V o425V o85SV

2K/10W | 1.5K/10W | 850n/2W |2700/1W [2.2K /2%

~50v -0V —6v =2V

53K /W | LSK/1W

68K/ IW 33K/IW147K/IW 4.IK/1W

o 3500 =210
FZ T+

Fig. 2—Diagram of the power supplies.
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recurrent sweep, the sweep voltage is
also available at the terminals for
triggering or synchonizing external
auxiliary equipment.

Vertical deflection circuit

The vertical amplifier circuit is a 3-
stage affair with push-pull output. The
input stage is a 6AC7 cathode follower
feeding a series-peaked 6ACT driver
for the push-pull 6AGT’s.

The vertical attenuator is in two
sections. The fine control is a potentiom-
eter between the 6AC7 amplifiers. A
frequency-compensated step attenuator
is in the input circuit. The switch
marked CALIBRATE-USE at the vertical
input terminal is for comparing the
voltage under observation with the self-
contained calibrating voltage.

The accuracy of the calibrating source
can be better than that obtained with
19 resistors if you take care in its
calibration. The calibrating voltage is
obtained from T1, any small transform-
er delivering approximately 225 volts at
20 to 30 ma. The voltage divider uses
adjustable wirewound power resistors.
Large wattages are used because their
physical size makes minute adjustments
easier. Take care in the adjustment and
the accuracy will be better than 1%
and as good as the calibrating source
used.

The power supply is fully conven-
tional and self-explanatory. No prob-
lems should be encountered in its con-
struction. (Continued on page 86)

2—1.0 uf, 00 volts, tubular; 2—.02, 2—0.1, 1—0.25,
3—0.5, 1—4.0 puf, 400 volts, tubular where avail-
able; 1—0.1 pf, 200 volts, tubular, I—1.0 pf, 200
volts, bathtub. (Oil-filled paper} 1—.02, 1—0.1 pf,
2,000 volts. {Ceramic trimmers) 6—7-45 upf. (Elec-

trolytic) 3—20 pf, 450 volts; 2—I10, |—I5, 1—20 uf,
350 volts; |—50 uf, 150 volts; 1—I0, 1—500 pf, 50
volts.

Switches (Rotary): |—s.p.s.t.; 2—2 gangs, 2 cir-
cuits, 5 positions; |—I gang, | circuit, || positions,
adjustable stop; |—4 gangs, 8 circuits, 5 positions,
adjustable stop; 1—3 gangs, 3 circuits, 11 positions,

adjustable stop. {Toggle) I—s.p.s.t.

Sockets: b—octal: 4—miniature, 7 pins; 2—minia-
ture, 9 pins; |—medium-shell 12-pin diheptal.
Tubes: 2—I12AU7, 2—bALS, 1—bAUS, 4—bAGT,
2—6AC7, 1—6AGS, I—5CPI-A.

Transformers: |—power transformer, 225-250 volts
ct. @ 20-30 ma; |—filament transformer, 12 volts
@ 600 ma or more.

Miscellaneous: Automobile ignition wire, 600-volt-
test rubber-covered wire, hookup wire, assorted tie
posts, terminal strips, Micarta or fiberboard for
terminal boards, terminals or small brass screws and
bolts for terminal boards; l—chassis 17xi13x3
inches, l—chassis 17x 6x3 inches, aluminum for
panel and subchassis, knobs, shield for SCPI.

Parts for power supply (Fig. 2}

Resistors: |—270, 1—I1,500, 1—4,700, 1—5,300, |I—
33,000, 1—47,000, |1—68,000, 2—470,000 ohms, | watt;

1—850, 1—2,200, 1—33,000 ohms, 2 watts; 1—5,000
ohms, 5 watts; |1—I1,500, 1—2,000 ohms, 10 watts.
Capacitors: (Electrolytic) 2—40, 1—i0 uf, 450 volts;
2—10 uf, 350 volis; 1—10, 2—I5 uf, 250 volts. (Oil-
filled paper) 2—0.2 puf.

Miscellaneous: |—power transformer, 750 volts c. .
@ 250 ma, 6.3 volts @ & amps, 5 volts @ 3 amps
(Stancor P-8171 or equivalent); [|—high-voitage

transformer, 1,300-1500 volts @ 5 ma, 6.3 volts @
| amp, 2.5 volts @ 2 amps, |—filter choke, & henries,
275 ma; |—5U4-G, |—b6AL5, [—2X2-A, 1—0D3 or
VRI50; 2—octal sockets; I—4-prong high-voltage
socket for 2X2-A, |—7-pin miniature socket; [—pilot
lamp with jeweled assembly.

Peaking-coil data

L1—25 turns No. 32 enameled wire close-wound
on CTC LS3 form.

L2 and L3—38 turns No. 36 enameled wire close-
wound on XR-50 form.

L4 and L5—126 turns No. 36 enameled wire close-
wound on XR-50 form.

L6 and L7—47 turns No. 36 enameled wire close-
wound on XR-50 form.
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TEST INSTRUMENTS FOR TV

Amm—

Under-chassis view of the scope.

The schematic is broken by section
lines into individual units. By building
and following the unit construction
method, the wiring and interconnecting
cabling is much easier to see at a glance.
Also, any trouble shooting can be done
before final installation. The instrument
is actually made up of two main chassis
that are bolted together at the com-
pletion of the wiring sequences. The two
power supplies, the high-voltage and
low-voltage and bias supplies, are built
on a 17 x 6 x 3-inch aluminum chassis.
The high-voltage transformer (Fig. 2)
was obtained on the surplus market,
but any commercial equivalent will do
as well.

It might do well to mention parts
substitutions at this point. Parts substi-
tutions are permissible, the only eritical
components being in the vertical ampli-
fier and the frequency-determining ca-
pacitors in the sweep frequency sections.
Of course, voltage and current ratings
must be observed and adhered to and
adequate insulation insured as the high
potentials used for the second anode of
the cathode-ray tube are extremely
DANGEROUS.

The main chassis is aluminum and
measures 17 x 18 x 3 inches. Three 1-
inch or larger holes are punched in each
chassis in such a manner that they will
line up when the two are bolted to-
gether. These holes are provided for the
purpose of assuring adequate insulation
for the high-voltage, 117-volt a.c. and
the filament wiring, which must pass
from one unit to the other. Before the

86

Note the short leaus,
cabling and generous use of tie points. Thoto at right
shows layout of chassis and positions of major parts.

units are bolted together the various
rectangular cutouts are laid out and
sawed out to size so that they will ac-
commodate the various subassemblies
when they are complete. One word of
caution at this point! First build up
and check the complete power-supply
chassis and see that its circuits are
functioning correctly. By doing this, the
proper operating voltages may be easily
obtained for checking the various sub-
assemblies as they are completed.

The vertical amplifier is built as com-
pactly as is feasible, as are all of the
subassemblies. This gives mote room
on the main chassis for interconnecting
wiring, ease of servicing and any future
changes or alterations. The vertical
amplifier is built on a 1/16-inch alumi-
num sheet measuring 5% x 9% inches.
The layout can be clearly seen from the
photographs (the left side of the top-
view photo and right side of the under-
chassis view) and should be followed
as accurately as possible so as to ap-
proximaite closely the distributed capac-
itances of the parts and wiring. This
is of paramount importance if the pass-
band of the original unit is to be ob-
tained with the information and in-
structions given. Any radical departure
from the layout of parts and lead dress
will very likely cause undue trouble in
obtaining a flat response at 6 or 7 mc.
After completion of the wiring short out
the peaking coils temporarily and check
the unit for proper functioning.

The sweep circuit should be built
next. The small subchassis is 4 x 6

www americanradiohietorv com

SWEEP
SUBCHASSIS

IVBveyy

CHASSIS
V10
vi2

inches. Direct, rigid leads must be used.
Be generous in using tie points and
terminals. This makes for ease of
wiring, less underchassis confusion and
more rigid construction. When the oscil-
lator is finished, check its waveform
with a scope.

Next, build the horizontal amplifier
on a 4 x 7 inch chassis using rigid and
direct leads. When completed and oper-
ating correctly, it can be laid aside
until the rest of the subassemblies are

completed.
The horizontal and vertical attenu-
ator switching assemblies and the

coarse frequency control are next. All
of the components are wired directly
onto the switches themselves. This
method of construction can be seen
clearly in the top-view photo. There is
nothing complicated in this phase of the
work and no trouble will be experienced
even by an. inexperienced builder.

The next step in construction is mak-
ing the terminal boards and assemblies
for holding the focus, centering, inten-
sity and astigmatism controls. These
boards, made from either bakelite or
fiberboard, also hold the high-voltage
bleeder and voltage-divider networks. I
used Y%-inch thick Micarta boards. Two
of these are 3 x 6 inches, one is 3 x 5
inches and one is 38 inches square. The
smallest holds the high-voltage resist-
ance-divider network. The terminal
boards are mounted on the front panel
with 2%-inch brass spacers. The bril-
liance, focus, horizontal and vertical
centering and astigmatism control po-

RADIO-ELECTRONICS
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Plear HIGH

New 1955 Heath-
kits feature com-
plete panel rede-
sign. Sharp white
lettering applied to
the beautiful ehar-
coal gray panels,
provide a new high
in readability.
Lettering is easy-
to-read open style
and panel calibra-
tions are vividly
clear aguinst the
pleasing solt gray background. New knobs
of exclusive Heathkit design.

PR

v

JANUARY, 1955

READABILITY PANELS

UTILITY

The new 3* Scope is a "“nat-
ural” for the well rounded line
ol Heathkit instruments. Small
in gize, 1134° deep, 615" wide,
915" high, vet big in perform-
ance. Just think of the value.
an Oscilloscope for $26.50.
Brilliant intensity. sharp foe-
using, wide positioning range.
Anideal portable Scope for the
TV servieeman—asecond shop
A scope—modulation monitor
for you hams (deflection plate
A terminals in rear of cabinet).
Performunce to spare for all

on {ollowing page.

lent rte_
teristlics, 3 -
t,ha: ofot}‘\’e free rupdne\:§
‘l-JlZath circuit g){g(‘gbility
margin ol /
1ar§e; new high in Hizt
i;(?t Scope performance:

Few 3"

general scope applications. See spee fications

SEE THE INSTRUMENTS
ON THE FOLLOWING PAGES

HEATH COMPANY - - Benton Harbor 20, Mich.

SCOPE
o |
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In the kit instrument field
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w styling and color-
5\111?; is yrespm}sible for
tremendous improve-
ment in Heathkit ap-
pearance. The new n-
strument panel color
combination i8 high
definition white letter-
ing in a soft charpoﬂ
gray panel. Cabinet
colorisa Iighter'feathcr
gray. The satin golil
baked enamel cabinet
for the WA-P2 Pream-
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pacesctting trend in Heathkit styling.
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Heathtit
ELECTRONIC

SWITCH
KIT

The basic function of the Heathkit & m S
Electronic Switch Kit is to permit
simultaneous oscilloscope observa-
tion of two separate traces which
can be either separated or super-
imposed for individual study. This Sare
is accomplished through the use of 1;,‘:,’101,-0
two individually controlled inputs QAR
working through amplifier, multi-
vibrator, and blocking stages. The
output of the Electronic Switch is
connected directly to the vertical

i

input of the Oscilloscope. A typical example of useful-

ness would be simultaneous observation of

waveform as it appears at both the input and output

stages of an amplifier.
APPLICATIONS
An Electronic Switch has many applications

Dsr,
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o
PN riable

vandiee
65 %0, rovstY g in WICE
S, contiile rates Han |
Xé: el 2{,,81 sw\\c\\s\‘“_ om ‘egg 50 cPS.
Sarte: pang®s Tover
& cPs W
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L e,
¥ien, User 2o
Othe In for
o o _',),1
(lllil):

MODEL §-2

23

Shpg. Wt.
8 lbs.

a signal or

to increase

the over-all operating versatility of your oscilloscope.
It can be used to check amplifier distortion—audio . .
crossover networks—phase inverter circuits—to measure phase shift—special

waveform study,

ete. The instrument can also be conveniently used as a square

wave generator over the range of switching frequencies, often providing the
necessary wave form response information without incurring the expense of
an additional instrument. Ownership of this instrument will reveal many entirely

new fields of oscilloscope application and wi.
the Electronic Switch Kit.

1l quickly justify the modest cost of

Heathbit |
VOLTAGE CALIBRATORI
—— i

MODEL VC-2 |

s1159

Shpg. Wt. 4 lbs.

Another useful oscilloscope
accessory particularly in circuit develop-
ment work and in TV and radio service
work. The Voltage Calibrator provides a
convenient method for making peak-to-peak
voltage measurements with an oscilloscope,
by establishing a relationship on a compari-
son basis between the amplitude of an un-
known wave shape and a known output of
the voltage calibrator. Peak-to-peak voltage
values are read directly from a calibrated
panel scale without recourse to involved
calculations.

FEATURES:

To off-set line voltage supply irregularities,
the instrument features a voltage regulator
tube. A convenient ‘‘signal’’ position on the
panel switch by-passes the calibrator com-
pletely and the signal is applied through the
oscilloscope vertical input, thereby eliminat-
ing the necessity for constantly transferring
test leads.

RANGES:

With the Heathkit Volt-
age Calibrator it is pos-
sible to measure all types
of complex waveforms
within a voltage range of
.01 to 100 volts peak-to-
peak. Build this instru-
ment in a few hours and
enjoy the added benefits
offered only through com-
bination use of test equip-
ment.

BEN

Feathkit

LOW CAPACITY

PROBE KIT
e B No. 342
i 535.0

Shpg. Wt. 1 Ib.

An oscilloscope accessory, the 342 Low
Capacity Probe permits observation of
complex TV waveforms without dis-
tortion. An adjustable trimmer pro-
vides proper matching to any conven-
tional scope input circuit. Excellent for
high frequency, high impedance, or
broad bandwidth circuits. The attenu-
ation ratio can be varied to meet in-
dividual requirements.

Feathtct
SCOPE DEMODULATOR
PROBE KIT

) No. 337-C
. $7250
% g 3 [
Shpg. Wt. 1 1b.

Extend the usefulness of your oscil-
loscope by observing modulation
envelopes of RF or IF carriers
found in TV and radio receivers.
The Heathkit Demodulator Probe
will be helpful in alignment work,
as a gain analyzer and a signal
tracer. Easy construction with the
new modern printed circuit board.
Voltage limits are 30 volts RMS
and 500 volts D.C.

HEATH company

TON HARBOR 20,
MICHIGAN
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TEST INSTRUMENTS FOR TV

tentiometers are on the 3 x 6-inch
boards with an eye toward ease of wir-
ing and panel symmetry. The rest of
the components are mounted around the
controls. I wused regular commercial
terminals riveted to the boards for
mounting the various components. How-
ever, you can use small 4-40 brass
screws and nuts as terminals and solder
to these. Again the need for rigid and
neat workmanship cannot be over-
emphasized, as the insulation value has
to be very good due to the 2,600 volts
present on and around the terminal
boards and the voltage-divider network.

At this point it is safe to assume that
all of the individual subassemblies are
checked and functioning properly. The
extra work of hooking up each indi-
vidual assembly to the power supply
and checking it may seem unnecessary;
however, the time spent in checking and
removing any faults which may be pres-
ent will save a great amount of time
and unnecessary work in tracking down
the faulty section after the completed
scope is assembled. Also this method
allows the builder to become familiar
with the functioning of the individual
circuitry and thus enables him to better
understand and use the finished product.

The 3 x 5-inch terminal board as
seen in the left side of the top-view
photo is for direct connection to the de-
flection plates. The deflection plate leads
are brought to connectors in the top
row and the peaking coils to corre-
sponding connectors in the bottom row.
In normal use wire jumpers, as shown
in the photo, connect the amplifiers to
their respective deflection plates. The
jumpers are removed for direet con-
nection to the plates. The terminal
board is secured to the chassis with two
brass brackets or angles as shown.

The SYNC POLARITY control should
now be made up. This potentiometer
differs from the conventional in that
its midpoint is grounded. No commer-
cial equivalent could be found so one
was made from a Mallory 2-watt wire-
wound potentiometer. After prying off
the back, the center was found with an
ohmmeter, and a drop or two of solder
was flowed in, making contact with the
center of the resistance wire and the
metal case. This automatically grounds
the resistance to the case which in turn
is grounded when the control is in-
stalled on the metal front panel.

The front panel is made from 3/16-
or Y-inch aluminum or dural stock
measuring 14 x 19 inches. All mount-
ing holes were laid out and then drilled
to size. The large circular opening for
the 5CP1-A scope tube was scribed with
dividers and cut out with a fine-tooth
wood-cutting blade 1n a jig saw.

When the panel was drilled and cut,
it was sanded with medium-fine paper
and then four coats of clear lacquer
were sprayed on. This method of finish-
ing gave a deep luxurious brushed-satin
effect, which has held up quite well
despite hard wear.

The high-voltage, centering and focus
components and subassemblies are now

RADIO-ELECTRONICS
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NEW Teatttit . |
televisitn '
e OSCHyign 52 A

5" PUSH-PULL

OSCILLOSCOPE KIT

FOR COLOR TV

BRAND NEW DESIGN: The new Heathkit Model O-10 Oscilloscope would be something
special at any price, but is almost unbelievable at $69.50. Completely re-designed scope

has broadband amplifiers for color TV work and offers brilliant overall performance. ,Neu
Vertical frequency response within 5 db from 5 eps to 5 me. Even more astounding, the
response is down less than 134 db at 3.58 me. the color TV sync burst frequency. It is  Len
essential that seopes for eolor work have these broadband characteristics.

PRINTED CIRCUITS: Two printed circuit boards used in this fine instrument to insure
stable, consistent performance. Problems solved by pre-engineering of boards, and their
use guarantees completed unit that will have same characteristics as lab development

model. Printed circuits simplify construction and save labor. .
New electronie position-

NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 eps to ing controls for Instan- .
over 500,000 eps. 5 times the usual range for scopes in this price range. An entirely new circuit intro- taneous, definite posi- i
duced for the first time in any Heathkit. tloning without bounce MODEL O-19 s
or overshoot. )
s,‘.?gl{.‘ge&n?t‘mg: FEATURES: Other outstanding characteristics of this professional iy
tion technique of oscilloscope are: Built-in 1V peak-to-peak reference for ealibration of
;’g‘;: {,cfll a“['l‘]d”;‘r?”‘ plastic CRT face-plate; 5" 5UP1 CRT; push-pull hor. and vert. deflec- =
const}uctionl maﬁ; tion amplifiers; hor. trace width expandable to 3 times diameter of CR i
possible through tube to allow inspection of any small portion of the signal; deflection :
;nrci ;ﬁee grcai rsénﬂ‘; sensitivity, .025 volts per inch; wiring harness pre-formed and eabled
d to save construction time and insure professional appearance and Shpg. Wt. 27 1.
operation. Incorporates efficient retrace blanking. Frequeney com-
pensated step attenuator at the vertical input. Entire tube face use- |
able. No foldover on vertical over-load. Performance obtainable only ;‘
in much more expensive laboratory models. _ E
Uses 5UPL, 6AB4, 6BO7, 12BH7, 6CB6, 12AT7,2-12AU7,6X4, 1V2,and 6C4. Quality components used =

throughout so that outstanding performance charaeteristics may be maintained for years to come. Plastic
molded condensers are used in all coupling and by-pass applications. The *‘new-look” in Heathkit styling
produces professional appearance in keeping with the professional performance of this instrutnent.

Clean, open, under
chassls construction
and wiring. Possible §
only through use of
pre-cabled wirlng har-
ness, and simplified
printed ecircuit
boards.

NEW 5BP1 CR TUBE K

|

NEW

)
A LI . . S,
N = Heatlhkcr ‘ 5” PRINTED CIRCUIT
———
| smewcar | 05CILLOSCOPE KIT B
| OSCILLOSCOPE KIT | woori on: :
N’ 5 Shpg. Wt.
‘ s 24 |bs.
MODEL OL-1 ® .
AR s 2 so Sheg. Wt. ‘ VERSATILE INSTRUMENT: The -
7 —— ® 15 Ibs. | new Model OM-1 general purpose
v Oscilloseope represents an outstand-
,r/.' ing dollar value in reliable test equip-
\]/ 6Y2 . bt o ted efreutt board ‘ ment. Full § inch CRT. Printed cir- ;
ew easy-to-build printed circuit boar: cuit boards for ease of assembly,
e G il githshichyinsulationlactor; ‘ constant eircuit characteristics, and H
New compact utllity Scope—light- New Heathkit Instrument styling— rugged component mounting. Ineludes all the design features necessary for
welght —portable for service work. charcoal gray panel with high reada- servicemen, students, experimenters, radio amateurs, ete. Frequeney re~ ’
bility white lettering. ‘ sponse of amplifiers flat within 1 db from 10 eps to 100 ke, and dowu.ouly -
Deflection plate terminals—Ildeal for y
ham transmitter modulation monitor-  New Heath twin trlode sweep gener- 7 db from 10 cps to 500 ke. Sweep generator range from 20 cps te 100,000
ing. ator 15-100,000 cycle sweep. cps. Also features new Heathkit color styling with charcoal gray pmnel and
high definition white lettering for readability even under subdued lighting LS
EXCEPTIONAL VALUE: The brand new Model OL-1 Utility Oscilloscope is designed conditions. -
especially for portable applications 8o that outside servicemen or persons performing field ‘ DESIGN FEATURES: A full-size, versatile oscilloscope at a price you can
tests can have the advantages of a scope available. Then too, it is ideal for home workshop, afford. Other features are: adjustable spot shape control; RF comections =
the ham-shack, or as an “extra’’ scope for the service shop. It is compact, light in weight, to deflection plates; direct coupled centering controls; external and internal
and surprisingly versatile in operation. An outstanding instrument for the price. sweep and syne; 60 cycle line syne; built in 1 volt peak-to-peak panel "
Front panel controls are 'bench-tested” for ease of operation and convenience. Printed terminal reference voltage; professional appearance of cabinet, panel, and :
cireuit hoard used for constant cireuit performance. Assembly time cut in half! ‘ knob styling.
SPECIFICATIONS: Vertical amplifiers feature frequency response within 1 db from 10
eps to 100 ke, and within 5 db from 5 cps to 500 ke. Vertical sensitivity .2 volts per inch at |
1 ke, with input impedance of 12 mmf{d shunting 10 megohms.
Horizontal response within 1 db from 10 ¢ps to 200 ke, and within 5 db from 5 eps to
500 ke, Hor. sensitivity .25 volts per inch at 1 ke, input impedance of 15 mmfd shunting '
10 megohms. Sweep generator covers 10 ¢ps to 100,000 ¢ps with stable positive lock-in
circuit. Cathode follower input in both vert. and hor. amplifiers; pusti-pull vertical and o
horizontal deflection amplifiers; 3" CRT; electronic positioning controls for wide range of c o m p a n Y
vertical and horizontal spot deflection; provision for internal and external syne; 60 cycle
line sweep. New modern color styling and unusual performance make this instrument an
outstanding value, B E N T O N H A R B qR 20
R , MICHIGAN
SRR e .
i s B S =
i G i e i i G HE i " E H S e i i) :
JANUARY, 1955
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The new Heathkit Multimeter is a mlol-s\
“‘must” to complete the instrument
lineup of any well equipped service
shop. Here is an instrument packed

with every desirable service feature,

many of which are not found in other

Multimeters. All of the measurement 135 eter
ranges you need or want. High sensi- gotal O Gy WO
tivity 20,000 ohms per volt DC; 5,000 5anEES ale.
ohms per volt AC. . col0

% ADVANTAGES

Complete pprtability through freedom
from AC line power operation—provides service

ranges of direct current measurements from 150 MODEL MM-1

$26°

Shpg. W1t 6 Ibs

microamps up to 15 amperes—can be safely operated 1&““{\“%‘-).““ y
in RF fields without impairing accuracy of measure- 5‘%‘@““
ment. o

% RANGES

Full scale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5,000 volts, Direct current ranges are 150 microamps,
15, 150 and 500 milliamperes and 15 amperes. Resistances are
measured from .2 ohms to 20 megohms in 3 ranges and db range
from —10 to +65 db.

Y CONSTRUCTION

The Heathkit MM-1 features a unique resistor ring switch
mounting assembly procedure. With this method of assembly
the precision resistors are wired to the rings and range switch before actual mounting of the
switch to the instrument panel. This procedure affords the advantage of simpler construction
yet complete accessibility of precision resistors in event replacement is ever required. Ohm-
meter batteries were selected for convenience of replacement and only standard commercially
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All
batteries and necessary test leads are furnished with the kit.

Hearhtboct

Feathtc? RESISTANCE
HANDITESTER KIT]

SUBSTITUTION BOX KIT

I MODEL RS-1

MODEL M1 I 36 standard RTMA 1 watt
resistor values between 15

sl 4 so ohms and 10 megohms with
® I an accuracy of 10% are at

your fingertips in the Model

Shpg. Wt. 3 Ibs. RS-1 Resistance Substitu-
tion Box kit. This sturdy
and attractive accessory
will easily prove its worth

The Heathkit I
many times over as a time

Model M-1 Handi-

lt::tj:, r;:i?rl(l;neriuuzﬁfgi I saving device. Order several
a compact, portable volt-ohm milliam- today. Shgﬁ'bsw"

meter. The small size of the smooth gleam-
ing molded bakelite case permits the in-
strument to be tucked into your coat
pocket, toolbox or glove compartment of I

Weathkit CONDENSER
SUBSTITUTION BOX KIT

MODEL
Ccs-1

your car. Always the “Handitester” for
those simple repair jobs.

RANGES:

Despite its compact size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
or DC voltage ranges, full scale, 10, 30.
300, 1,000 and 5,000 volts. 2 convenient
ohmmeter ranges 0-3,000 ohms and 0

300,000 ohms. 2 DC milliammeter ranges
0~-10 milliamperes and 0-100 milliamperes.

CONSTRUCTION

The instrument uses a 400 microampere
meter movement which is shunted with
resistors to provide a uniform 1 milli-
ampere load in both AC and DC ranges.
This design allows the use of but 1 set of
1% precision divider resistors
on both AC and DC and pro-
vides a simplicity of switch-
ing. A small hearing aid type
ohms ad just control provides
the necessary zero adjust
function on the ohmmeter
range. The AC rectifier circuit
uses a high quality Bradley
rectifier and a dual half wave
hookup. Necessary test leads
and batber?' are included in
the P_rice of this popular kit.

18 standard RTMA
values are available
from .0001 mfd to .22
mfd. An 18 position
switch set in the panel
of an attractive bake-
lite case allows quick changes
without touching the test
Jeads. Invest a few minutes
of your time now and save
hours of work later on.

HEATH company

BENTON HARBOR 20,

MICHIGAN

www.americanradiohistorv.com
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TEST INSTRUMENTS FOR TV

bolted to the panel with countersunk-
head 6-32 screws. The various poten-
tiometers and switch assemblies are
next bolted in place on the panel and
then the panel is fastened to the main
chassis using the control-shaft bushings
and nuts to hold it in place. The cath-
ode-ray tube shield is next centered and
bolted in place.

The interconnecting wiring harness
is then made up and laced in place for
the centering, focus, brilliance and
other circuits. Use only high-grade wire
of adequate insulation value. I used ig-
nition cable for the high-voltage wiring
and 600-volt-test, rubber-covered wire
for all the rest of the interconnecting
wiring and cabling. This may seem un-
necessary, but as everything is bunched
and cabled together this tends to pre-
vent trouble later on when the insula-
tion dries out from heat and age. After
the interconnecting harness is wired in
and all is in place, check and see if the
controls for the brightness, focus, cen-
tering and astigmatism are function-
ing. However, be sure not to let the
spot remain too long in one place on the
screen because it will burn and deface
it. When it is certain that this part of
the unit is operating normally, make up
and wire in harnesses for connecting
the remaining subassemblies and the
power supplies. If each unit has been
previously checked and is in good order,
little or no trouble should be encoun-
tered during this phase of the work.
When all of the interconnecting wiring
has been completed, check carefully for
any errors in wiring, and then turn on
the scope so all of its functions can be
checked. Watch for any overheating of
components.

The individual name and function
plates should next be made up. The
plates in the photos were made by en-
graving on sheets of Lamicoid. This
gave a professional appearance such as
is seen only on the more expensive
custom-built equipment. However, sev-
eral alternate methods are available to
the reader who may not have access to
an engraver. There are several types of
decals on the market which when used
correctly and with care make a very
commendable appearance. Or the name
plates may simply be lettered in ink
and drawn on plain white Bristol board.

Calibration and adjustment

First we shall take up the sweeping
of the amplifiers. As mentioned earlier,
to obtain maximum bandpass a sweep
generator and an oscilloscope are nec-
essary. A radio technician’s sweep gen-
erator is satisfactory and any type of
scope will do so long as it will pass 60
cycles. Take off from all peaking coils
the shorting connections which were
tacked in for the initial check.

Connect the scope to the output of the
vertical amplifier stage to be aligned
and the sweep generator directly to the
input of the amplifier—not through the
stepped attenuator—and adjust the
peaking-coil slugs carefully for the de-
sired waveform. Typical response pat-

RADIO-ELECTRONICS
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NEW Teathbct

VACUUM TUBE

OLTMETER KIT

poard 12 7
PRINTED CIRCUIT DESIGN ,‘bc wolce T ‘.
La

Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru-
ment field. A new printed circuit VTVM. New peak-to-peak circuit—new styling and new panel design.
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half,
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of eon-
struction error.

CIRCUIT:

A 6ALS tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with

upper limits of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6AL5 input
7 circuit limits applied AC input to a safe level. This circuitry and the isolation of

the meter in JIC cathode of the 12AU7 bridge circuit affords a high degree of

protection to the sensitive 200 microampere meter.

RANGES:
Full wave rectifier  Seven voltage ranges. 1.5, 5, 15, 50, 150, 500
AC T it. ) . > ey ) J e S L0 o
Hens input circult:  and 1,500 volts DC and AC RMS; Peak-to- sy ay

RMS voltswith  peak ranges 4, 14, 40, 140, 400, 1400, 4000. 3 open PR ien
{ll?;%er usu\r,ootrsrooo Ohmmeter ranges X1, X10, X100, X1000, ‘:&_ ﬂ’&::]‘-age'd.\““ MODEL V-7
P—Pand 1500 voits  X10K, X100K, X1 meg. Additional features now ;‘c‘\c:cw; gwiten.

e

RMS. Voltage di-  re 3 db scale, a center scale zero position, and L
vider Input circult. 5 nolarity reversal switch. $
IMPORTANT FEATURES: )
$ High impedance 11 megohm nput—transformer operated —19, |

precision resistors, 6ALS and 12AU7 tube —selenium power recti-
fier— i]ndivi(lual .-\IC and DC calibrnﬁlons—]smootl;er ilmproved Shpg. Wt. 7 Ibs
g zero adjust control action—new panel styling and color—new
;2?,‘";? gé,%ll-n:"ig: ; i b S cab bl placement, of pilot light—new positive contact battery mounting
bor-saving, error- —new knobs—test leads ineluded.
free printed circuir The new V-7 also sets the pace as a kit instrument style leader.
board. Your instru- T Smart, good-looking charcoal gray panel and soft feather gray
fﬁﬁ"ﬁeﬁﬂc-’f‘gfﬁgi cabinet. High readability panel with sharply contrasting white
neering Adevelop- calibrations. The pleasing, eye catching, ‘modern styling is in
ment model, harmonious balance with the outstanding circuit design improve-
ments. Easily the best buy in kit instruments.

SEIEE SRS PEEEE NEEES ¢ ¢ N N N | ___—_——-——-_

Heatltctr AC VACUUM TUBE Feattkct 30,000 VOLTS DC

VOLTMETER | PROBE KIT
KIT |

Heathkit VTVM and the 336 high voltage
MODEL AV-2

Probe. Precision resistor provides multipli-
$050 -
5 Ibs.
®

any 11 megohm input VTVM. Housed
in a Polystyrene two color sleek plastic
‘ probe body for safety of operation.

Heathtit PEAK-TO-PEAK
PROBE KIT

‘ cation factor of 100. Can be used with

\'“‘“w Peak-to-peak values not exceeding 1
Extreme sensitivity has been emphasized ?}? VOlé(S)Oﬂt BIPC level of ngt mors
in the design of the Heathkit AC VTVM. ‘ = directly by using 398-C Brors read
Ten full scale RMS ranges are .01, .03, .1 No. 338-C previous model Heathkit VTVM'’s
.3, 1, 3, 10, 30, 100, and 300 volts. Fre- or any VI'VM with 11 megohm in-
quency respons€ is substantially flat from ‘ ss 50 put resistance. Probe construction
10 cycles per second to 50 KC with input ° features a modern printed circuit

impedance of 1 megohm at 1 KC. Will Shpg. Wt. 2 Ibs. board for easy assembly. Frequency
accurately measure as low as 1 millivolt i s range 5 KC to 5 MC.
at high impedance. Total db range is —52 ;?W

db to +52 db. An excellent kit for measur- | R F P R O B E K I T
ing the output of phono cartridges and the gain of amplifier stages. Use it also The Heathkit RF Probe will permit
to check power supply ripple, as a sensitive null detector, and for compiling a the measurement of RF voltages up

frequency response data. Features one knob operation, 200 microampere to 250 MC with an accuracy o

Simpson meter and precision resistors. +10%. The limits are 30 volts
P nd pi 3 AC and a DC level of 500 volts.

Designed for any 11 megohm

L Sl Rl R e — input VITVM. Modern styling,

| POlYStgrfnet aluminum " hous-
) rene i tion,
:inngd pri‘r)lt):asdycﬁ‘cuit“l:z:fdl?:r No. 30¢-C
?{W‘t ‘ easy assembly. $35° Shpg. Wt.
® 11b.
AUDIO WATTMETER KIT )

Read audio power output directly without using external

load resistors with the new Heathkit Audio Wattmeter.

Built-in non-inductive load resistors provide impedances

of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1

250 KC. Full scale power ranges are 0-5 MW, 0-50 MW,

0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $295°
L )

HEATH company

continuously at 25 watts and has a duty cycle of 3 minutes

BENTON HARBOR 20,

48 db, using the standard 1 milliwatt 600 ohms. Shpg. Wt. 6 ibs. M l C H lG A N * |
JANUARY, 1955 1

at 50 watts. Total db range in five positions is —50 db to

wWwWWwW. americanradiohistorv.com
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Here is the new 12 volt Heathkit
Battery Eliminator so necessary for
modern up-to-date operation of your
Service Shop. Furnishes either 6 or
12 volt output which can be selected
at the flick of a panel switch. Use the
BE-4 to service all of the new 12 volt
car radios in addition to the conven-

RANGES:
This new Battery Eliminator pro-

LT

OTHER USES:
T’hg contr'ollable low voltage DC supply has
besides primary use in car radio service work.

I
i
i

¥ A

Heattkit
VIBRATOR TESTER

KIT

MODEL VT-1

51450

Shpg. Wt. 6 ibs.

This time-saving

device will quickly

pay for itself in your auto

sadio service shop. 6 volt vibrat-

ors can be checked instantly on

the Good— Bad type meter scale. Operation

requires only a variable DC voltage from 4 to

g 6 volts at 4 amperes. Model -4 Battery

Eliminator is recommended for this applica-
tion.

Five test sockets provide for the testing of
hundreds of interrupter and self-rectifier types.
Proper starting voltage is determined easily
and accurately. Over-all quality is then un-
mistakenly indicated on the panel mounted
meter.

Heathtct VARIABLE VOLTAGE
ISOLATION TRANSFORMER KIT

Variable output voltage be-
tween 90 and 130 volts AC.
Rated at 100 volt—amperes
continuously and 200 volt—
amperes intermittently. The
principle function of the Heath-
kit Isolation Transformer is to
isolate the circuit being tested
from line interference being
caused by motors, appliances,
etc. It works backward too by
isolating such de-
vicesfrom theline.
Many other uses,
especially with
AC-DC type cir-
cuits. Do not con-
fuse the Heathkit
Isolation Trans-
former with the
hazardous auto
transformer type
line voltage boosters.

MODEL IT-1
5
s16°°

Shpg. Wt.
10 Ibs:

o
= I

vides two continuously variable output voltage
ranges. 0-6 volts D.C. at 10 amperes continu-
ously or 15 amperes maximum intermittent
and 0-12 volts D.C. at 5 amperes continuously or 7.5 amperes max-
imum intermittent. The output voltage is clean and well filtered,
as the circuit uses two 10,000 mfd condensers.

£ . The continuously variable voltage output feature is of definite
E aid in determining the starting point of vibrators, the voltage oper-
¢~ ating range of oscillator circuits, etc.

I

| IMPE

e,

Co,
tional 6 volt models. ourpiinug,

MXODEI. BE-4

Shpg. Wt

many other applications

i Can be nicely used as a battery charger, or low
voltage DC supply for electric trains. Has applications in high gain audio work requiring
clean DC filament supply. Can be used for low power electro-plating or as a power supply
for battery powered intercommunication systems.

Featlbit

Lt

| MODEL IB-2
| ssqs.o Shpg. Wt.

12 Ibs.

The new Heathkit Impedance Bridge
features built-in ad justable phase shift
oscillator and amplifier. This instru-
ment actually represents four instru-
ments in one compact unit. The Wheat-
stone bridge for resistance measure-
ments, the Capacity Comparison
bridge for capacity measurements,
Maxwell bridge for low Q, and Hay
bridge for high Q measurements.

DESIGN:

Panel provisions for external generator

use. A new two section CRL dial, pro-

vides ten separate ‘‘units.” Ten sep-
arate units switch settings and
fractions of units are read on a
contintiously variable calibrated
control. A special minimum capa-
city shielded and balanced imped-
ance matching transformer be-
tween the generator and bridge
circuit is automatically switched
to provide correct loac{ operation
of the generator circuit. The in-
strument uses Y% % precision re-
sistors and condensers in all meas-
urements circuits.

HEATH company

BENTON HARBOR 20,
MICHIGAN

www.americanradiohistorv.com
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17 ibs.
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TEST INSTRUMENTS FOR TV

terns are shown in Fig. 8. Be careful to
keep the gemerator output low so the
amplifier is not overloaded. If the wave-
forms in Fig. 8 are not closely approxi-
mated, you will have to either increase
or decrease the number of turns on the
coils to compensate for differences in
stray and distributed capacitances.
Make adjustments by experimenting.

™

80) N

@
3
1,

_—

20
BASE LINE | 1 |
LSMC 465 657 1.5
FREQ
4
150KC IMC Jame
~ p |
BASE LINE
o
|5.5MC
\—’N
1 BASEUNE
&
—— PN
100KC 5@ WAVE |/ 307 SQ WAVE
Sp SEC
1y SEC 4

Fig. 3—Curve at a is desired response
of the vertical amplifier measured at
the deflection plates of the C-R tube.
Sweep trace b shows low-frequency re-
sponses at the vertical plates of the
5CP1-A. Response at plate of compen-
sated 6AC7 is shown at ¢. Square waves
at d, like the trace at b, show low-fre-
quency response at vertical plates of
C-R tube. Patterns traced from RCA
scope.

When the parts layout differs greatly
from the original, it may be necessary
to change the values of the three resist-
ors in the plate circuits of the 6AGT7’s
in the vertical amplifier and alter the
lead dress for the desired response. Re-
member that stage gain decreases as
resistance values are lowered.

This method is used also to align the
horizontal amplifier stage. No trouble
should be anticipated in this stage as
the 500-ke response is fairly easy to ob-
tain at this point.

Attenuator adjustments

The preferred method of adjusting
the vertical and horizontal stepped at-
tenuators is to inject a square wave of
approximately 12 or 15 ke at the ver-
tical input, using the shortest, most di-
rect leads possible. Set the attenuator
to the first compensated position and
adjust the trimmer for a flat-topped
square wave as viewed on the face of
the scope tube. When the wave has been
made as flat as possible, turn the at-
tenuator to successive positions and re-
peat the procedure.

The low-frequency response of the
amplifier can now be further improved
by inserting a 20- or 30-cycle square

RADIO-ELECTRONICS
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TV ALIGNMENT s

GENERATOR

KIT

Here is the most radically improved Sweep Generator in the ao’se_p
history of the TV service industry. The basic design follows
latest high frequency techniques which result in a combination
of performance features not found in any other sweep generator.

SWEEP:

Sweep action is obtained electronically through the use of a newly
developed controllable inductor, thereby eliminating all moving parts
with their resultant hum, vibration, fatigue, etc.
Frequency coverage entirely on fundamentals, is red ont
continuous from 4 MC to 220 MC at an output level  E5§ MC 0w

Triple marker
system, 4.5 MC
crystal controlled
marker—contin-
uously  variable
marker—provi-
sions for external
marker.

Automuatic am-
plitude control
circuit—eon- §
stant output
voltage regu-
lated power
supply.

&

2D eo"‘o,,
g op 04,
IL/'%? b 0pCas,
gty Var0th 1,

op Nt/ fon e,

oy Siv

o, n

co v A
uency ‘m\l"“gmpm O

¥
CLUT =

o
welloverameasurable.1volt. ¥ ' volt.
oV

MARKER:

The same instrument incorporates a triple marker
system with a crystal controlled reference. A variable
marker provides accurate coverage from 19 to 60
MC on fundamentals, and 57 to 180 MC on cali-
brated harmonics. A separate fixed crystal controlled
4.5 MC marker can be used for checking IF, band-
pass, calibration, reference, etc. Provisions are also
made for external marker use. A 4.5 MC crystal is
supplied with the kit.

POWER SUPPLY:

, 4 MC—
erafel :“ cuding

elt

Trip,

Crysy o Warke,
low ol copgt! Svste
ca hlégsf‘ ‘o rolled\m 4.5

MODEL 75-3

s 45

Shog. Wt. 18 Ibs.

w P 3
HeludggPacley sifzee,d

The transformer operated Power Supply features voltage regulation for stable
oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep
range is completely and smoothly controllable from zero up to a maximum of 50

MC, depending upon base frequency.

Here is a TV Sweep Generator that truly no serviceman can afford to be with-

out for rapid, accurate, TV alignment work.

NEW Teatttit \  Zeariir
SlGNAL GENERATOR |  asoratory

LS

sign features not usually found in this
instrument price range. Frequency cover-

KIT

MODEL 5G-8
sl 950 Shpg. Wt,
® 8 Ibs.

The new Heathkit service type Signal Gen-

| KIT

checks.

age i8 from 160 KC to 110 MC in five ranges, all on fundamentals, with

useful calibrated harmonics up to 220 MC. The RF output level is well in
excess of 100,000 microvolts throughout the frequency range. The oscillator
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator,
and the other half as a cathode follower output which acts as a buffer be-

DESIGN:

| GENERATOR

The new Heathkit Laboratory type
Signal Generator definitely estab-
lishes a new performance standard
for a kit instrument. An outstand-
ing feature involves the use of a
panel mounted 200 microampere
meter calibrated both in microvolts
and percent modulation, thereby
providing a definite reference level
for using the Signal Generator in
design work, gain measurements,
selectivity, frequency response

WMODEL LG-1

*39°°

Shpg. Wt. 16 Ibs.

Additional design features are copper plated shield enclosure
for oscillator and buffer stages resulting in effective double

tween the oscillator and external load, thereby eliminating oscillator fre-
quency shift usually caused by external loading.

All coils are factory wound and ad justed, thereby completely eliminat-
ing the need for individual calibraticn and the use of additional calibrating

erator, Model SG-8 incorporates many de- l

attenuation for complete control of RF leyel. A separate 6C4 triode acts

equipment. The stable, low impedance output, features step and variable ‘

as a 400 cycle sine wave oscillator, and a panel mounted switching system
permits choice of either external or internal modulation.

NEw Feardkit BAR GENERATOR KIT |

8 ﬁgw ,%i‘.. The Heathkit BG-1 produces a series of horizontal or vertical
- ———y bars on a TV screen. Since these bars are equally spaced,

- they will quickly indieate picture linearity of the receiver
under test without waiting for transmitted test patterns.
Panel switch provides “standby—horizontal and vertical
position.” The oscillator unit uses a 12AT7 twin triode for
the RF oscillator and video carrier frequencies, A neon

: relaxation oscillator provides low frequency
\\ MODEL for vertical linearity tests. The instrument will
- BG-1 also provide an indication of horizontal and
= vertical syne circuit stability as well as overall
picture size. Operation is simple and merely
$ 5 o Shpg. Wt. requires connection to the TV receiver antenna
PY 4 Ibs. terminal. Transformer operated for safety.
T —
«ew&;&:»$’§_—;&_:& &;@.m 4 @@@"’“» _"‘;:'@g
G TH . - i s

JANUARY, 1955

shielding. Fibre panel control shaft extensions in RF carry-
ing circuits, thorough AC line filtering, careful shielding of
the attenuator network, voltage regulated B plus supply,
selenium rectifier, etc.

RANGES:

Frequency coverage from 150 KC to 30 MC zll on funda-
mentals in five separate ranges. Qutput voliage .1 volt with
provisions for metered external or internal modulation. Qut-
put impedance termination 50 ohms. Transformer operated
power supply.

Investigate the many dollar stretching features offered by
the LG-1 before investing in any generator for Laboratory
or Service work

HEATH compan

BENTON HARBOR 20,

MICHIGAN
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S\lg:“e\-,ut“ Waggpcalpf
BDeiner. Cler,

am'

SIGNAL-TRACER

KIT

le
rfﬁh
2o,

TEST INSTRUMENTS FOR TV

wave into the vertical input jack of the
amplifier and adjusting the 1l-megohm
potentiometer in the vertical-output
grid circuit for the best flat-topped
waveform. Increasing the resistance
seems to improve the low-frequency re-
sponse.

Voltage calibrator

Adjusting the internal calibration
voltage source is the final step. The first
part of this operation is to calibrate the
meter for peak-to-peak voltage read-

S The new Heathkit Visual-Aural Signal Tracer features c s . .
o ::_spccl;:l} high g:\lln(}{E iup(\]xt q}cllanfnel used in conjur;c- i ings. Adj ust the multlpher resistor in
B ion with a newly designed wide frequency range de- = g 3 .
. modulator probe. High RF sensitivity permits signal su,,,f,l." uai £ set Ie.S with the metell for full-scale de-
tracing from the receiver antenna input. Separate low ec(,Ss"eG dlo:? Probeg flection of the partlculal‘ meter used
gain channel and probe available for audio cireuit 4, tg With ith : 1 40 k
~exploration. Both input channels are constantly moni- leaqg, with an appl ied voltage of 0 peak to
. tored by an electron ray beam indieator so that visual MODEL T-3 ‘ peak. The meter recommended is a
: as well ag aural indications may be obtained. qurd

NOISE LOCATOR:

- A decidedly unusual feature is a noise loeator eircuit

used in conjunction with the audio probe. With this

system, a DC potential is applied to a suspected cir-

cuit component and the action of the voltage in the component can be seen as well
as heard. Invaluable for ferreting out noisy or intermittent condensers, noisy re-
S sistors, controls, IF and power transformers, etc.

$23°)

Shpg. Wt. 9 lbst

-

0-5-ma d.c. type but any meter up to
10 or 12 ma can be used. The multiplier
resistor was made by winding No. 40
enameled wire on a 1-megohm 2-watt
resistor until the desired full-scale de-
flection was obtained. If an accurate

WATIMETER o ) . ) ? | multimeter with an a.c. range is avail-

Built-in calibrated wattmeter circuit will prove useful for quick preliminary check of total wattage consumption H ; b

of equipment under test. Separate panel terminals provide external use of the speaker or output transformer il able, the correct voltages can also be

for substitution purposes. Saves valuable service time by eliminating the necessity fcr speaker removal oy every set up with only a small amount of cal-
[ service job. The same panel terminals also provide easy access to a well filtered B plus supply for external use. | . ) -

. Don't overlook the many interesting service possibilities provided through the use of this instrument, and let 3 culation. Set each voltage divider tap
!9 . the Signal Tracer work for you by saving time and money. ‘ for the scale desired, making sure that
¢ NS SN S e R S e — et e e e vewm wmws wmw | the indicating meter reads full scale

: - | each time. If the a.c. voltmeter method
Heattct CONDENSER CHECKER KIT | ¢ ;
. is used to set the taps, you must multi-
- | ply the reading obtained on the meter
Here is a handy test instrument for any Service Shop. Unknown 3 by 2.82 to convert from r.m.s. value to
values of capacity and resistance are quickly determined on the peak to peak values.
direct reading condenser checker dial. Capacity is measured in .3 s FE
four ranges from .001 mfd to 1000 mfd. Resistance in the range | 405})@ r(;letfl lslocoahbrfatted dlieiﬂy f(;\l‘
from 100 ohms to 5 megohms. - an or volts peak-to-peacr.
.II)(i)Ip(}larilzinkg voltages of 215;, 150, 25{0. ssdo, and 4;0 \‘olhs are | These scales are used for 40-, 10-, 4-,
available for leakage tests on all types of condensers. For electro- i _t0- % _ac !
Iytics, a power factor control is provided to balance out inherent ?nd 1-volt peak e peak full-scale read
leakage and to indicate directly the power factor of a condenser mngs.
under test. Proper balancing of the AC bridge is reflected in the 3 .
degree of closure of an electron beam indicator tube. 4 The ﬁgal 0perahon
Model C-3 uses a transformer operated power supply, spring i . 1 N o
MODEL C-3 return leakage test switeh, and a convenient combination of panel anstructlon or selection of the Ca.bl-
scales for all readings. Test leads are furnished in addition to net is the last step toward completion
! Shpg. Wi, precision components’for ealibrating purposes. Quick and easy to of this scope. A metal cabinet for the
{ s I 9 s.o ;glbs operate, the Heathkit Condenser Checker will save valuable time . | instrumentpcould easily be fabricated
| ' and increase your Shop efficiency. n 2 !
. A — | from aluminum or other sheet metal, or
- s T , " | a sheet-metal shop would probably do
g(mt Q METER ﬂ(mtééaf ; the job for a reasonable fee. The rest of
B i tisi den laboratory-
i i my equipment is in wooden laboratory
t] K I T AUDIO OSCILLATOR I type cabinets, so a mahogany cabinet
. KIT . \ was constructed, coated with clear
G : :
MODEL QM-1 ‘ | lacquer, and then lined with copper
MODEL AO-1 : secreening for shielding. Adequate
$445° ‘ 52450 shielding is important in any cabinet
O ° ‘ other than an all-metal type.
Shpg. Wt. 14 lbs. ‘ 5"]%9]-bw" | When you are finished, you will pos-
I s | sess an instrument worth well in ex-
The Heathkit Audio cess of $600. With it you ecan measure
The Heathkit QM-1 represents ‘ Oscillator will produce both sine and ‘ y . . 5
: : ; b square waves within the frequency range and observe pulses of regular or ran-
the first practical popular priced Q meter available within ‘ [rlom 30 CPS to 20 1C in l:h e yran egs " d titi ot Tr ient It
the price range of schools, laboratories, TV service men, and Thermistor controlled l'mearit)r' ,esuh's‘ in  [E 2 O KEges ltl'On ra ?ls h Hansient| vo.ts
experimenters. This instrument will enable the operator to a variation of no more than *1dbina = | ABES of extremely high speeds in the
simulate conditions encountered in practical circuits and to ‘ !l‘oh;-gltw(illlloblgal(i)ssv%}rxglx?leﬁ%mg"gmlet\{el' neighborhood of 1 and 2 microseconds
measure the performance of coils or condensers at the operat- from 100 CPS throughout ‘{he'auai'b"]’; with frequency components up to & and
ing frequencies actually exllc(‘:unterefi.All indications of vall{e ‘ ?r%%%i(fﬂo‘iv‘;n:g:g?(?r‘;e 3&% ?gx?hgurtapnugté = 6 me can be clearly seen and measured.
are read dircctly on the 4)4” 50 microampere SlmpSf)n calig multiplier c’i)rcuits to’ provide accurate ‘:? i Steep-fl'onted 1eading edges of pulses
brated meter seale. Measures Q of condensers, RF resistance, calibration. - such as encountered in radar or loran

and the distributed capacity of coils. Oscillator sectiop
supplies RT frequencies 150 KC to
18 MC in four ranges. Calibrate
capacity with range of 40 MMF
to 450 MMF with vernier of +3
MMPF. Investigate the many serv-
iceg this instrument can perform

equipment stand out boldly and are
faithfully reproduced. One glance at
% television horizontal syne and video

H EAT H ) pulses on this instrument as compared
| company |

to any of the cheaper scopes currently
available will show up the startling dif-

Lt BENTON HARBOR 20, ference immediately. Many other appli-
MICHIGAN cations will become apparent with ex-

- - e e | perience in the use and versatility of
3 & . this instrument. END
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ey iy,
‘,&zztéé:t lq2diplac,,,
'g el”’lnlﬁg tand’or [mproved smooth running
241

a roll chart mechanical action.

Ck =
a,-t ™
1 4
Simplified /
eonstruction
.

—new harness
type wiring—

closer  toler-
K I T ance resistors.

The Heathkit TC-2 Tube Checker was primarily de-

°  signed for the convenience of radio and TV servicemen “,ﬁs\"::?\)-
and will check the operating quality of tubes commonly %9 v%:‘ ot
encountered in this type of work. Test set-up proced- 5@““'&““060“?:\9
ure is simplified, rapid, and flexible. Panel sockets POIAR (0

>
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, %\?(\;w"\e

7 and 9 pin miniatures, 5 pin Hytron, and a blank ~plire,

socket for new tubes. Built-in neon short indicator, DI&G(/\GchIO
individual 3-position lever switch for each tube element, spring return o»‘a.s? ‘ Go
test switch, 14 filament voltage ranges, and line-set control to compensate X 1:,:‘59' 4
for supply voltage variations, all represent features of the TC-2, Cer,

i

Results of tube tests are read di-

” rectly from the large 41:” Simpson
Peallbit pORTABLE ; —] B-color  meter. Checks. cutistion,
i TUBE CHECKER KIT

shorted elements, open elements,
and continuity. Wiring procedure
The portable model is MODEL TC-2P
supplied with a strikingly

has been simplified through the use
of multi-wired color coded cable pro-
attractive two-tone cabi-
net finished in rich ma- $345.o :
roon proxylin impreg-

viding a harness type installation
between tube sockets and lever
nated fabric covering with Shpg. Wt.
a contrasting gray on the 15 1bs.

switches. This procedure insures
inside of the detachable cove:-.

standard assembly and imparts a ‘‘factery built” appear-
ance to the instrument. New Construction Manual furn-
ishes detailed information regarding tube set-up procedure
for testing of new or unlisteg tube types. No delay neces-
sary for release of factory data.

, Hearthkct TV PICTURE TUBE
Heatikit reculaTED | TEST ADAPTER

Pow E R ‘ The Heathkit TV Picture Tube Test Adapter

used with the Heathkit Tube Checker Kit, will
quickly check picture tubes for emission,

shorts, etc. and determine tube quality. Con- No. 355
?ists off stl:)ilndard l12-pin TV tube socke&, é’our 3
eet of cable, octal socket connector, and data
sheet. S 4 5‘0 Sh‘igl'bw"

Feathtct
s, DECADE RESISTANCE KIT

Twenty 1% resistors are decaded
MODEL DR-1 in 1 ohm steps o provide any

. value between 1 shm and 99,999
- $195° ohms. Sturdy ceramic switches
®

MODEL PS-2
$ 5 o Shpg. Wt
Py 15 Ibs.

Here is a source of regulated D.C. voltage for circuit de- ‘

velopment work. Power supply voltage and current drain
to the circuit under test are constantly monitored by the ms. ¢ :
” with silver plated contacts insure
reliable service. Use the Decade

Shpg. Wt. Resistance in bridge circuits,
4 Ibs. meter multipliers, calibrations, or
any application requiring a wide

range of precision resistance values.

41" panel mounted meter. Separate 6.3 volt at 4 ampere
A.C. filament source available. The regulated and variable
output voltage will be constant over wide load variations,
and hum ripple will not exceed .012% at 250 volts under a
50 MA load. Completely isolated circuit, standby switch,

and other desirable features, make the Model PS-2 ex- L MNE RN B SR SN SRS SN SEDNS NN SN S S
tremely useful in a wide variety of applications. ?
LK &N __§ N _§ B N ¥ § _§F "N N |

The Heathkit Decade Condenser X
provides a ready source of capacity MODEL DC-1

e ' ‘ values from 100 mmf to .111 mfd in- so y
Here is an Audio Generator with Wil Clusive in capacity steps of 100 mmf. $I6 N
features generally found only in the . ‘ Silver plated contacts on husky ce- [}

| | ' P
Feathéie AUDIO GENERATOR KIT | ., DECADE CONDENSER KIT

& g Y ramic switches, assure positive con-
most expensive instruments. Sine tact for each switch position. Preci- Shpg. Wt.
wave coverage from 20 cycles to 1

sion silver mica con- 3 ibs.
Megacycle—response flat +1 db ‘ densers + 1% accu-
from 20 cycles to 400 Kc—continu-

racy for close
in audio circuits. Once set by means Shpg. Wt. 11 Ibs.

HEATH company
of the attenuator, this voltage may

be relied upon for accuracy within + 1 db. Instrument features ‘| BENTON HARBOR 20,

ously variable and step attenuated tolerance
output. Because the output voltage MODEL AG-8 accurate

is relatively constant over wide fre- s ° ot
quency ranges, the AG-8 is ideal for s 2 9 ‘
running frequency response curves ®

low impedance 600 ohm output circuit and distortion less
than .4 of 1% from 100 CPS through audible range.

MICHIGAN
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PREAMPLIFIER Ty
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- Here is the exciting new Heathkit Preamplifier with all of the features 05“;\\“ 0;'23'1 le;.qs'?‘f}‘IErn app
. you Audiophiles have asked for and at a down-to-earth price level. ¥ or SCbemc“‘ any lnteear~
“ ﬁeauhful satin gold baked enamel finish, striking control knobs and . - =

arrangement, attractive custormn appearance and entirely functional

design. (Auirelmﬁents from Healthkit W;lliaAn(xis.on iI‘ype
mplifier power supply 6.3 volts at 1 am- o
DESIGN: pere, and 300 volts DC at 10 MA. Over-all (ODELAY AZH2

- Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12%;" widex 574 " deep x 3% "high.
1-12AU7. Features tube shielding, plastic sealed color coded capacitors, APPLICATION:

smooth acting controls, good filtering, excellent decoupling, low hum S 3 .

and noise level, and all aluminum cabinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has

absolute minimum hum level. Cathode follower, low impedance output been designed to operate with any of the
circuit for complete installation flexibility. (!i{_eat:nlklt_ V\thlh?lmson ’El)épe Q‘T;:{:ge;s:‘?g 1:

irectly interchangea wi reviou
SPECIFICATIONS: el % e

Model WA-P1 Preamplifier unit. Order your
Provides five switch selected inputs, 3 high level, and two low level,

'97;

Shpg. Wt. 7 Ibs.

kit today and enjoy completely smooth con-
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system. . c
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal balance of bass and treble with the precise degree
one flat position. Separate tone controls, bass 18 db boost and 12 db cut of equalization you want, Note that the design of the WA-P2 accommo-
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- dates the newly established RIAA curve.

/ B ___ 8 % 8 B B ]
chassis—

Single opper plated Boh o
switch[ped band Crominum cab
easy to bulld-

woung cofiy~ Pre- ? ; ‘

. %Z%é&{: S
Brand  n

AMATEUR | I;a‘;ell,ulgct_

NEW ‘Zat;ca’/grf g
TRANSMITTER KIT | A

The Heathkit AT-1 Transmitter has HEATHKIT

established a high reputation and ‘
has been enthusiastically accepted V F O K I T
by hundreds of experienced oper-

ators as well as beginners., Power in-

put up to 35 watts for the novice and The new Heathkit VFO is
o suitable as a standby exciter for your | the perfect companion to the asr-‘ve,,
® higher powered rig later on. H_eathkit Model AT-1 Trans- ,,l’ge Iﬁob‘i"d c\ec“°“,
Crysea s T Model AT-1 can be crystal or mitter and it has sufficient out- % ftery a‘hro,éover_ 5;\05{66 cl
excitaygn VFO S50% aof VFO excited and operates on 80, 40, put to drive any multi-stage o“tpui 1040 19 coulittor e
red opcraTIm - go® 20, 15, 11 and 10 meters. The pre- transmitter of modern design. b Voir OscA‘z ‘10“\. 7,
on. wound coils with the oscillator and Good mechanical and electrical \-eg\l\""w : =
MODE 1 amplifier areswitched simultaneously design insures operating sta- G
ODEL AT- by the rugged band switch. Meter switch bility. Coils are wound on MODEL VF-1 s
allows a reading of the final grid and plate stable, heavy duty, ceramic forms using Litz
s 2 9 5 o current on the panel mounted meter. Mod- or double cellulose wire coated with Poly- so -
® u!atorinput and VFO power sockets are pro- styrene cement and baked for humidity pro- $ el
Shpg. Wt. 16 Ibs. vided as well as a key jack for CW operation. tection. Variable capacitor of differential ]
Other features include a crystal socket, type construction, especially designed Sh Wt. 7 Ib
standby switch, key click filter, AC line for maximum bandspread. Kit is fur- GERAD e

filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 nished with a carefully precalibrated scale :

milliampere power supply and 5U4 rectifier are more than adequate for which provides well over two feet of scale length. Smooth acting

the 6AG7 oscillator multiplier and 6L6 amplifier doubler. velénier reduction drive and illuminated dial provides easy tuning
and zero beating. ;

-y _r ¥ 1 _F 2 B ___R K B N B N | Power requirements 6.3 volts AC at .45 amperes, and 250 volts
» DC at 15 mils. Just plug it into the power receptacle provided on
ﬁm‘z the rear of the AT-1 Transmitter. Seven band coverage 160

| through 10 meters with 10 volt average RF output. Uses 6AU6
electron coupled Clapp oscillator and OA2 voltage regulator.
Ly ¥ _r ¥ _¥§F ¥ ¥ N ¥ "B ¥ ]

Weathticd ANTENNA |
\IMPEDANCE METER KIT

g MODEL AM-1 Determineantenna resonance and resistance,
transmission line surge impedance, and re-

$I45° ceiver input impedance. Works with onc-
[ ]

half and one-quarter wave lines. half wave

GRID DIP METER KIT

The invaluable instrument for 11ams, servicemen and experimenters.
Useful in TV service work, for alignment of traps, filters, IF stages,
peaking compensation networks, etc. Locates spurious oscillation,
provides a relative indication of power in transmitter stages. Use it
for neutralization, locating parasitics, correcting TVI, measuring
CL and Q of components, and determining RF circuit resonant
frequencics. The variable meter sensitivity control, headphone
_ jack, 500 microampere Simpson meter, continuous frequency cover-
- age from 2 MC to 250 MC, Prewound coil kit and rack included. T |

and folded dipoles, harmonic mobile and

LOW FREQUENCY COILS: ®Shpg. Wt \eamantennas. Resistance type SWRbridge
Low frequency range extended to 355 KC by the use of two ad- MODEL GD-1B 4 2 lbs. —100 microampere meter—{requency range
ditional coils. Complete with dial eorrelation curves. Set 341-A so Shpg. Wt : 0-150 MC—impedance range 0-600 ohms.
for GD-1B and set 341 for GD-1A. Shipg. wt. 1 1b. Price $3.00 s 4 lbs i

A .

' Fleathbi
ANTENNA COUPLER KIT

For the Heathkit AT-1 Transmitter or any comparable Amateur Trans-
mitter, Will handle power up to 75 watts at its 52 ohm coaxial input.

e BRI

Al

-y

PUR—

¢:9

HEATH company

MODEL AC-1 Mat, h 3 15530, : . :
ches a wide range of antenna impedances with its L type tuning net- -
$ l 4 s o wmi'k and neon indicator. A tap{)»led indsctunce provides coarse adgustment BE N T O N H A R B O R 2 o ¥
and a transmitting type variable condenser sets it ‘‘right on the nose.”
o Will operate on the 10 through 80 meter bands. N\ M ' C H ' G A N
Shpg. Wt. 4 lbs. l
e — e
e g o e i
2% S - . e e I e e e T
» i . - o L " - - -
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%W LOW PRICED

HEATHKIT SINGLE UNIT
Williamson Type g‘(qﬁ Fidelity

AMPLIFIER KIT

Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier
circuit. The W-4 Model has been designed for single chassis construction, and only for the new Chicago Transformer
Company Model BO-13 *‘super range'" high fidelity output transformer, This transformer, a new development in the Hi-Fi
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance 1owest pri
and on the basis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit series.

LOW PRICES:

Through utilization of a single chassis with resultant economy obtained through elimination of duplicate sheet metal
fabrication, connecting cables, plugs, sockets, and a new Chicago “‘super range” output transformer, a 20% price reduc-

tion has been made possible without sacrificing kit quality.
COMPONENTS:

The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previous

Ruggeg

sinoroed. heay-

sé?me chassiév dusy,
Uction con<

B fé lg)’;oo" let
el
IE;‘s"et‘ig;l v
or Yoyu

quality
Am‘)\\-

Ao w80, " orered
WIS ever

nigh
e, pe

COMBINATIONS AVAILABLE

W-4M with Chicago “super-range'’ trans-
former only. Single chassis main amplifier

and power supply. Shipping
weight 28 1bs. Express only 339.75

models including individual jacks and a wire wound eontrol to halance the output tubes—plastic high quality eapacitors

and the exact circuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harmonic

distortion are both at the same low level as in the W-2 and W-3 models.
CONSTRUCTION:

Here is the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantages offered through
Hi-Fi reproduction of fine recorded music. Simplified step-by-step Construction Manual completely eliminates necessity
of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours.

NEW 7#ealhlct 20 WATT
High Fidelity AMPLIFIER KIT

In keeping with the progressive policy
of the Heath Company, further improve-
ment has been made in the already fam-
ous Heathkit High Fidelity 20 Watt
Amplifier. Additional reseérve power has
been obtained by using a heavier power
transformer. A new output transformer
designed and manufactured especially
for the Heath Company, now provides
output impedances of 4, 8, 16 and 500
ohms. The harmonic distortion level will
not exceed 1% at the rated output.

FEATURES:

QOutstanding features of the Heathkit
20 watt Amplifier include frequency
response of +1 db from 20 CPS to 20
KC. Separate (boost and cut) bass and
treble tone controls. Four switch selected
input jacks and a special hum balancing
control. Flexibility is emphasized in the in-

MODEL A-9B

$3559

Shpg. Wt. 24 lbs.

COMBINATION W-4 with Chicago
“’super-range’’ transformer Only includes
single echassis main amplifier and power sup~
ply with WA-P2 preamplitier

kit.Shpg wt.351bs. Express onlyssqoso

Feathlcl six watT

AMPLIFIER KIT

An outstanding value, this econom-
ically priced 5 watt Amplifier is =
capable of performance expected
only in much mare expensive units.
Only 2 or 3 watts output will ever
be used in normal home applications
and Model A-7B will be more than
adequate for this purpose.

SPECIFICATIONS:

Two switch selected inputs are avail-
able for crystal und ceramic phono
pickups, tuner, TV audio, tape re-
corder, and carboa type microphone.
Model A-7B features separate bass
and treble tone controls, push-pull
balanced output stages, output im-

o

MODEL A-7B

$15°°

Shpg. Wt. 10 lbs.

put circuits and proper equalization for all input devices is incorporated.

TUBE LINEUP:

12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two
stage amplifier with tone controls. 12AU7 voltage amplifier and phase
splitter. Two 6L6 push-pull

The Heathkit Model A-9B is excellent for custom installation and
is designed for outstanding service at a very reasonable cost.

beam power output and

pedances of 4, 8, and 15 ohms, and extremely wide frequency
range +13%4 db from 20 CPS to 20 KC. Not just a souped up AC-

DC job. Full wave rectification, transformer operated power

5U4G rectifier. WEDIEN £ 1S

supply and good filtering, result in exceptionally low hum level.

Provides a preamplifier stage and proper compensation for the
variable reluctance cartridge and low level microphone. $17.50

Heatlhkct

WILLIAMSON TYPE

AMPLIFIER KIT

Here is the famous kit form Williamson Type high fidelity Amplifier that has de-
servedly earned highest praise from every strata of Hi-Fi music lovers. Virtually
distortionless, clean musical reproduction, full range frequency response, and more
than adequate power reserve,

OUTPUY TRANSFORMERS:

This outstanding Williamson Type Hi-Fidelity Amplificr is supplied with the famous

Acrosounid TO-300 output transformer. This quality transformer features the pop- .
ular “ultra-linear” output circuit for clean maximum power level. Separate chassis for amplifier
and power supply.

SPECIFICATIONS:

Frequency responge within 1 db from 10 eyeles to 100,000 cyeles. Harmonie distortionat 5 watt
output less than .5% between 20 cycles and 20,000 cyeles. IM distortion at 5 watts equivalent
output .5% using 60 and 3,000 eycles. Output impedances of 4, 8, or 16 ohms, Overall dimensions
for each unit 7* high x 514" wide x 111%° long.

CONSTRUCTION MANUAL:

This fine kit is supplicd with a completely detailed step-by-step Construction Manual and the
only effort required is. the assembly and wiring of the pre-engineered kit. Even the complete
novice can successfully construct this Amplifier and have fun building it.

- s =
JANUARY, 1955

COMBINATIONS AVAILABLE:

W-3 Amplifier Kit (Incl'hles Main Ampli-
fier with Acrosound Outjut Transformer,
Power Supply and WA-P2 Preamplifier.)
Shipping weight 37 [bs.
Shipped express only. . .

W-3M Amplifier Kit (Irdudes Maln Am-
plifier with Acrosound Ousput Transformer

and Power Supply.: Shipping
weight 29 |bs. Express only 549.75

$69.50

HEATH company

BENTON HARBCR 20,
MICHIGAN

www.americanradiohistorv.com
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= 1

Sepurate pp, coverage 7 ) —

. 0 0s- inuous | ')

sy e SARE=e C o Heathhcl coMMUNICATIONS
MODEL AR-2 RECEIVER KIT

SRR

o . 50 An excellent example of typical Heath Company ability to produce top quality kit merchandise at
i ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all-
| ® wave receiver with all of the desired features and none of the disadvantages commonly cncountered
| in so-called ‘‘cconomy sets.” %
i (Less Cabinet) Receiver employs high gain miniature tubes and IF transformers, chassis mounted 5}4" PM
speaker, headphone Jjack, stide rule dial with Ham Bands plainly ilentified, and casy tuning with
Shpg. Wt direet planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with
12 Ibs electrical bandspread tuning and logging scales. Other features are RF gain control with AGC on-off
switch—phone-standby-CW panel switch—prewound coils in a shielded turret assembly and eopper
2y plated cﬁnssis and shielding. . . .
LN Uses 12BE6 mixer-oscillator, 12BA6 IF amplifier, 12AV6 detector-first audio, 1246 beam
> a”b’t/e"'(/q"’ power output, 12BA6 BFO oseillator, .
. <o z':c“_ atel 1 tyla, ~— and 5Y3 rectifier. A lettered control plate is pro- RECEIVER CABINETS .
o ?{:p\s’a - cg‘;\\ W g ogg;l/']‘(f vided for the cabinet of your choice er you can order Proxylin impregnated fabric covered plywood -
S, ,,_.,"elndb_‘. 5 800 the optional Heathkit cabinet featuring the full size cabinet available for BR-2 and AR-2 receivers.
¢h, 0 aluminum panel. Includes aluminum panel, Hoeked reinforced
L speaker grill and protective rubber feet.
’§'§ SR eeituel GUIGRN SIMINEL SONIE Vodue DRGNS SSRNUNE MOUNNGS IRATVIGE RRNNR mAiy AGANNE IR ROMNNRL SRR WS For BR-2 Receiver. Cablnet 91-9
g Shipping weight 51bs......... ... ... $4.50
. , AR-2 Recciver, Cabinet 91-10
ﬁea%éd F M T U N E R K ' T # :z ;, 5 Shipping weight 51b8. ... .......... $4.50

Here is an FM Tuner that can be operated

BROADCAST BAND
wit}h vour Hi-Fi fAr}npliﬁe}r or thrdnughc the
“ 0" sectio the ordina io. -
pletely AC aperateed to. eliminate probloms RECEIVER KIT

usually encountered in *“‘economy type” AC-

DC tuner cireuits. Features 8 tube eircuit with The Model BR-2 Broadcast Band Receiver is designed
separate mixer and oscillator, 3 double tuned especially for the beginner without any sacrifice of
IF stages follqwcd by a Limiter LI!SCTII""{“%OF quality. This receiver {eatures a transformer operated
¢ providing maximum sensitivity and selectivity power supply. higl gain miniature tubes, sharply tuned
MODEL FM-2 across the full FM frequeney band of 88 MC IF transformers, new rod type built-in antenna, and a
to 108 MC. The tuning unit is factory ussem- trouble-free planetary tuning system. Exceptional per- MODEL BR-2
bled 'J"j! adjusted, thus climinating tedious formanee with unusually high sensitivity, good selec-
$ 50 critical “front end” alignment problems. The tivity, and excellent tone quality from the 514" PM
» attructive slide rule dial and vernier tuning chassis mounted speaker. Can be used either as a re- s 50
combine to make the Heathkit FM-2 Tuner ceiver, tuner. or phono amplifier. Uses 12BE6 mixer- °
Shpg. Wi. 8 Ibs simple to operate. oscillator, 12BA6 IF amplifier, 12 AV6 detector, 12A6 .
- Tt ] beamn power cutput, and 5Y3 reetifier. (Less Cabinet)
G i i

g Shpg. Wt. 10 Ibs. 3

s

SHIP VIA
B O Parcel Posi

- [ Express

[J Freight
e [0 Best Way
=
WALNuT 5-1175
(PLEASE PRINT)

QUANTITY ITEM MODEL NO. PRICE
Enclosed find () check () money order for On Express orders do not include transportation charges—they will be collected by
Please ship C.0.D. ( ) postage enclosed for pounds. the express agency at time of oelivery.

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO’s must include full remittance.
98 RADIO-ELECTRONICS
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LOW-

FREQUENCY

SWEEP

GENERATOR

ADAPTER

Sweep frequencies—audio

to video—provided b
this

simple  instrument

SWEEP GENERATOR

e

By RICHARD GRAHAM

WEEP generators have enjoyed a

tremendous growth in popularity.

With the wide-band frequency re-

sponses common in FM and TV
such an instrument is necessary for
proper alignment. Most sweep genera-
tors today are designed with only these
applications in mind—the lowest output
frequency is usually about 4 me. But a
sweep generator’'s usefulness ecan be
extended considerably for numerous
low-frequency applications of interest
to both ham and experimenter. The
low-frequency sweep generator adapter
does just that—it extends the frequency
range of the sweep generator from 4
me down to a few cycles. This new
added range includes all the commonly
used audio, radio and video frequencies.
Thus the device can be used to align
the i.f. amplifiers of ecommunications

LOW-FREQ

MIXER <
ouTPUT

!
68A7
i

6MC 05C

Fig. 1—Block diagram of sweep adapter.

JANUARY, 1955

receivers for exact bandpass. Likewise
the response curve of any selective i.f.
strip can be obtained, be it at 50, 175,
455 or 1600 ke. The color subcarrier
channels of a color TV set contain low-
frequency components that necessitate
use of a sweep generator with a com-
paratively low-frequency range. (See
RCA’s Practical Color Television, re-
vised edition, page 68.)

The sweep adapter can also be used
for a variety of audio-frequency appli-
cations such as determining response
and cutoff frequencies of an audio

6BAT uIXER-05C

FROM SWEEP GEN  CERAMIC TUBULAR,

% :
Thi

T __T R2S22K
:oo.au' é I
MICA L

ITT,N°300SC, TAR 3T FROM BOTTOM; 174" SLUG TUNED FORM

TEST INSTRUMENTS FOR TV

ADAPTER

MARKER

filter, response curves of equalizer am-
plifiers for magnetic phono cartridges,
etc. The characteristics of various bass
and treble controls can be quickly in-
vestigated. Similarly, the response of
video amplifiers up to 4 me can be
visually observed. These are but a few
of the more obvious applications of this
device.

The basic operation of the sweep
adapter is to take the swept frequency
out of the sweep generator and beat
it against a stable fixed-frequency os-
cillator set at approximately 6 me

L3 6C4 CATH FCLL

R?

J3
KER INPUT
) A QUTPUT
J2

Fig. 2—Adapter schematic. Sweep generator power supplies.

www.americanradiohistorv.com

SWEEP WIDTH

|
|
) SK/SW
|
[

INSIDE HEATH TS-3 SWEEP GEN
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(Fig. 1). For example, if the sweep
generator is set at a center frequency
of 6.455 mec and mixed with a fixed
6.0-me signal, the output will consist
of the sum and difference of these
frequencies as well as the two original
signals. However, all the frequencies
in the plate circuit of the mixer will
be attenuated except the difference fre-
quency, 455 ke. Since the sweep genera-
tor is sweeping about 6.455 mc, the
output will vary about a center {re-
quency of 455 ke.

Similarly, if the sweep generator
were sweeping from 6 to 10 me and this
were mixed with a fixed oscillator at 6
me, the output from the adapter would
be sweeping over the 0- to 4-mc range.
Thus the device can sweep the range
from audio to video frequencies simply
by adjusting the sweep generator center

B(lSANKING (S)‘;IF

N

1207 ——-2Zo77E
CLIPPER i 502/, |

: \ ! C>Si

0 GRID OF SWEEP 05C | =

SEL RECT
4

I Top view of sweep
generator adapter.

PRGN IO SO et

t
|
|

|

P (k

X

, ‘h\.{g
~= 34l

Underchassis view.

frequency and the sweep-frequency de-
viation control.

The circuit

The schematic of the adapter is
shown in Fig. 2. The mixer and oscil-
lator are combined in one GBA7. The
sweep generator output is fed to the
control grid of the 6BA7. Coil L1 and

Fig. 3—Modifications (dashed lines) in
Heath TS-3 for use with the adapter.

B+

6.3y

TO Sl IN SWEEP ADAPTER

100
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capacitor C1 form the resonant circuit
of a Hartley oscillator operating at
approximately 6 mec. The exact fre-
quency is not too important just so
long as it provides a stable fixed fre-
quency. The only requirement is that
the fixed oscillator be higher in fre-
quency than the highest frequency out
of the adapter. For example, if the
adapter is used for video sweeping up
to 4 mc and if the beat oscillator in
the adapter is set at 4 me, then a pip
appears on the response waveform on
the scope at 4 mec. Therefore, 6 me
was arbitrarily chosen for the fixed
oscillator frequency.

The 6-mc oscillator frequency may
have to be varied with sweep generators
of different manufacture if any video
applications are intended. This pair-
ticular sweep adapter was used with a
Heath TS-3 sweep generator, which
is capable of extremely large sweep
deviation. At 6 mec the sweep deviation
is approximately 12 me, i.e., the fre-
quency of the output can vary from 6
to 18 mec in one sweep at maximum

RADIO-ELECTRONICS


www.americanradiohistory.com

CONTROLS & SWITCHES tike
new by the BASKETAUL for onty
a few PENNIES . . that's
what QUIETROLE can do for
you, and only QUIETROLE will
give that tong lasting smooth,
quiet operation . . . . even new
controls .last longer and oper-
ate quieter when tseated with
QUIETROLE . . . . the eriginal
ond most reliable product of
its kind,

THE CHOICE OF BETTER
SERVICEMEN “EVERYWHERE"
Supplied in 2; 4; and 8 oz.
sizes. Ask for it ot your dis-
tributor,

manufactured by

QUIETROLE

COMPANY

Spartanburg, South Carolina

AITY)

DON’'T BUY ANY
SOLDERING IRON
UNTIL YOU SEE

ESIC
w [ioER

SOI.DERING IRON

Makes all other irons
obsolete!

o

sess
oyt S

o
.

UNVEILING EARLY IN 1955

ESICOo

IRON CO.
DEEP RIVER; CONN,

ELECTRIC
DEFT. E

SOLDERING

JANUARY, 1955

TEST INSTRUMENTS FOR TV

deviation. If the sweep generator avail-
able does not have at least a 4-me
deviation starting at 6 me, some higher
oscillator frequency must be chosen.

The 6BA7 stage is not only a mixer
and oscillator, but a video amplifier as
well. The output circuit of the 6BAT7
is shunt- and series-compensated for
frequencies up to 5 me. The output of
this stage is fed into a conventional
6C4 cathode follower stage.

A marker signal from an external
signal generator can be injected into
the cathode of the cathode follower
through isolating resistor R7. This is
a convenient method of idenfifying fre-
quencies on response curves. The marker
is not effective when the adapter is
used for audio purposes because a
marker pip on a response curve is
actually the audio beat frequency pro-
duced by the marker signal generator
and the sweep generator. The zero beat
frequency is the center of the marker
pip. Thus the marker would take up
the whole response curve of an audio
amplifier. Likewise for extremely sharp
i.f. responses, the marker will appear
on all sides of the response at once.

However, it does serve as a rough
marker even here.
Since the sweep adapter requires

only 15 ma at 250 volts de. and 6.3
volts a.c. at 0.45 amp, the power was
taken from the sweep generator.

Two minor modifications of the Heath
TS-3 sweep generator were necessary.
They may or may not be needed on
other sweep generators. The blanking
of the sweep generator during the re-
turn trace had to be removed. This was
necessary because the blanking method
used frequency-modulated the sweep-
generator oscillator even when the devi-
ation control was set to zero. This
condition is normal for this instrument
since the generator is primarily de-
signed for wide-band applications.
Blanking can be easily removed by
adding a switch as shown in Fig. 3.

If the adapter is used with other
sweep generators, the constructor can
easily determine if it is necessary to
remove the blanking by hooking up the
adapter and sweeping through an if.
or other narrow-band amplifier strip.
If the scope shows some sort of pattern
even when the deviation control is set
to zero, chances are the blanking method
used in the generator is frequency-
modulating the oscillator. Many sweep
generators have a switch to remove
blanking.

Another modification—more of an
operating convenience than a neces-
sity and helpful when working with
narrow-band i.f. amplifiers—is a means
of reducing the maximum sweep width.
This is done by adding 5,000-ohm re-
sistor R9 in series with the width
control in the Heath sweep generator.
Resistor R9 can be made variable and
placed on the panel of the sweep
adapter. This will provide a coarse
sweep-width control while the one on
the sweep generator will act as a fine
control. In this case R9 was simply a

www.americanradiohistorv.com

money's worth

OUT OF TEST
EQUIPMENT!

WORK BETTER, FASTER WITH
FEWER INSTRUMENTS !

Test instruments are plenty ex- l|llllla—,
pensive these days . . . and t
not all! S

. No sooner do you buy one news
instrument than another type comes
along that is said to be even better
and more useful.

53

You soon realize you've got tol\v
draw the line somewhere

The answer is to really learn
about instruments . . . to KNOW exactly what each
type CAN and CANNOT do. Actually, you can do
first class work with only a comparatively few basic
instruments . . . and you can save hundreds of dol-
lars by learning to use old instruments more fully.

Remember! It isn’t so much the instruments you
use . . . it’s the instrument “KNOW HOW” that
counts! And that’s where this famous book can be
worth its weight in gold to experienced radio-TV
men and beginners alike!

GET MORE WORK OUT OF
YOUR OLD INSTRUMENTS

BASIC ELECTRONIC TEST INSTRUMENTS by
Rufus Turner covers instruments and test equipment
from a practical, on-the-job standpoint. No useless
theo'v! In 255 pages and with more than 170 illus-
trations it shows you how to select the right instru-
ments and how to use them on all kinds of jobs.

. It shows how to modernize old types and use them
in new ways. It helps you aveid buying unnecessary
instruments; teaches you work-saving testing short
cuts; shows how to evaluate instrument readings
fast ‘and accurately.

Over 60 types . . . from the latest TV sweep,
marker and linearity pattern generators to grid-dip
oscillators, special purpose bridges and all the old
standbys from V-O-M-’s signal generators to oscillo-
scopes and dozens more . . . are fully covered in a
way vou can easily understand.

Written especially for servicemen, students. ama-
teurs and esperimenters, BASIC ELECTRONIC
TEST INSTRUMENTS is the only book of its kind.
It saves you money helps. you earn more money
. . . by helping you work better, faster and more
accurately! Price only $4.00 ($4. 30 outside U.S.A. )

10-

:Depf. RE-15 Rinehart & Co., Inc.

o 232 Madison Ave., New York 16, N, Y.

® Send Turner's 255-page BASIC ELECTRONIC @
@ TEST INSTRUMENTS book for 10-day FREE EX- @
@ MMINATION. If I decide to keep book, I will then °
° remtit $4.00 plus a few cents postage. Otherwise, T will

o retirn book postpaid promptly and owe you nothing. :
® Name — - e [
[ ] [ ]
O Address e [
[ ] [ ]
@ Citv. Zone, Stat S °
® OUTSIDE 1/.8.A. — Price $4.50 cash only.

Money @
@ back if hook is returned in 10 davs. [ ]
000000000000000000000 0 00 00O
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STYLED FOR

SALES

N E s W N

AL AR TNy NN YRR E V)

meomation

ENGINEERED FOR SALES

SMARTLY STYLED CONSOLE

WITH PIANO TUNING

The striking control console is designed for beauty of
design as well as ease of operation. Actuates the rotator

with the slightest touch. Available in mahogany or ivory
cabinet.

STOP WATCH TUNING ACCURACY

Pinpoint control system is unsurpassed in consistent accu-
racy of indication, Stops antenna instantly within 2 degree
of desired position. No drift or ambiguity.

POWERFUL INLINE DESIGN

Supports direct deadweight load of largest stacked array. '

Resists downthrust and bending moment. Built-in thrust

bearings. No extra parts to buy. No breakable offset
bearings.

REPLACEABLE FACTORY SEALED
CARTRIDGE UNIT
Sealed power drive unit eliminates the former need of

dismantling the antenna when servicing. Simply loosen
3 screws to remove the sealed unit.

BALANCED POWER

Close tolerance 3200:1 reverted gear drive (within .002
in. tolerance) efficiently transmits 100% of developed
power. No inherently weak worm gears.

Look to JFD for Engineering Leadership!

390 DEGREE ROTATION
I 390 degrees—the broadest traverse range now in use —

speeds and simplifies station selection beyond stand

s 360 degree revolution.

COLORFUL /CARRY-ALL” CARTON
Safely protects Roto-King en-route . .. eases on-the-job
carrying of units...comes in handy in the shop or around
the home. A JFD merchandising extra at no extra cost.

AUTOMATIC VOLTAGE
COMPENSATION _
Advanced circuitry achieves automatic voltage compensa-
tion for stability and exactness of indication despite line
Y\ voltage fluctuations.

ROTO-KING IS LIKE A DIRECT LINE
TO EVERY TV STATION IN YOUR AREA..

Write for 8-page
Roto-King engineering
brochure No. 288.

Model List

RT100-M $44.95

Mahogany

RT100-IV $44.95

Ivory

MANUFACTURING CO., INC.
6101 16th AVENUE, BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S.A.
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JLET- HELIX

il “The RAINBOW Antenna”

a radical new fla- p ane helical concept
for VHF-UHF black and white

ity revalutionary mic.owcve helix or COLOR rece p'bn

design that delivers nighey q

signal magnitude on all channels /
with the least amplified nose—
the 1ame helicol conigurat on
used in amatewr anc commerciol
reception where the vitima e

in high gain and sharp
directivity is vikal,

Compare Compare

its top -nctch front-to-back (up to
23 dB) cnd front-to-side (up ta
2C db) ratios that reject
co-chunn=l and adjocent channel
interferece!

Compare

now wth sew

Compare

it blod iet-ach Pre-Asierbled .

U DUCISEE i T ~ ts maxchless Alcoa alsminum

construction with sensctional new Boostw ftub’’ "

"Hi-Tension” aluminurs elemant thet sky-reckets ceRReren

brockets thot slesh assembl) gain yet uses

fime to seconds. You don't even shorter mest

need a screw driver Lec?ue length ALCOA %)

there is no hardware %o tighter ALUMINUAA

it's owtomaticl = renn
e

Compare Compare

its tremendous consumer

advertising support taat presells
your customers}
newspaper ad mots, direct moil,

the fet Helix by any s"andards
known and you will agree with
thowsards of decalers—the JET

HELX is the "“hottest’’ anteana
in tre industry, both in
perbormance and sales

displays, sireamrers, mdio end
television, movie commercials,
nationa! publicity

&)

INCREDIBLE MICROWAVE HELICAL DESIGN!
SKY-ROCKETS GAIN! =

ZHARMNELS | i T .
ANTENNA ; Al £ : it
8/ _ 13 I 2|3 lals o7 o197 Jwodn|i2]m COMPARE THE DIFFERENCE!
| B PR T T S el SO
J° y - - AT " [TE > X
B e 83 [ 869 |95/|94[t52 158155 [15. [148 [15.1 153 For your “sof of gald™ -
; » oA
- “ JET-HELIX~ , JFD 2 nat :
S JET9135.5 92 [10.5{11.1)105]9.813.5/14.4({14.8]15.2|15.5{ 15.5] 15. i i
B w | . e AN i |
T A X Compare its S/N Figure of M _
68 | 83| 95] 88| 8.6]105]|11.2}12. |135}13.8 |13.6 {129 , - 'y
b JET213S 3 gl <7 £ :
- JFD J..EI..' H E.A.LLX..A:“s‘Z'«._ P ES  rheStonsite Noise
'.T'- 4 *’SUPER d 1 B Li ~ Foure of Merit
g POwERIET* | 7.5 | es|i1z]105] 93] 11.8]12.2 {128 | 132 [133 [14.2 f14. Mode e is s ap e marer
i ] s E JET 913  SINGLE  25.50 o
ET il ars| as) 22] 721] 2 [ | s 1 [5c.n: 2 Thees
; o ] : ) . .| 1. 2 {118 {15 i 12 2. | clrevaluatos guick
2 ST JET 9135  sTacker  52.508 .:;‘,,,T::,;
=+ parizon.
b1 «sureroopo- | 1 b T : SE JET 9135-5 55.00 s rere ot
= ; . . ! 4 2 {18 |12, T1na f1z1 h2 \ arit comlyaie
3 - REFLECTOR HALF WAVE STACKED dotat,
3 3 8road Band gain tapresents ?
T Yagi with 43 | s7) as] 71] 9 J13. |14 (135 |4 J13 [1e. |15, that over 1 wave
: ., Phasing Stubs Mic ibanisl Pattern reference folded dipole
- ) P Inline Yagi . <
- wi 52 | 55)s6 |8 |8 |xisfoes|o |s Ju. ff1s {118 o e e 0 B
; Phasing Stubs 30 Ay
i 00 T b= il L) N
e’ Inline Yagi ;: = s o
ﬁ with 6.25] 65| 87 86} o {115 [11.7 f11.8 |:1.8 §11.1 f1z1 135 el
- Triple Dipole 1
Super-inline T ';
Yagi with 6.75] 7. [10.2 {103 J11. {115 ]12.2 }12.8 {135 D131 f1ae f155 B o e e LR
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JFD MANUFACTURING Co., Inc. 6101 16TH AVENUE BROCKLYN 4, N. Y. (NTEFNATIONAL DIVSICN: 15 Moure S1., New York 4, US.A.
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WHERE
ACCURACY

Buy right...know you're right with Hycon—
QUALITY setting new standards in quality test instruments.
In addition to the three basic instruments shown,
ELECTRONIC the Hycon line includes a combination volt-ohm-
‘ meter and tube tester, sweep generator, bar and
INSTRUMENTS dot generator, and color bar generator.-All instru-
FOR TV ments meet color TV requirements. Write the fac-
tory or contact your local electronic parts jobber

TESTING for additional product information.

Accuracy at unprecedented low cost sums up
this rugged, serviceable instrument. Hycon plus
features include 21 ranges (28 with p-p scales),
large 612" meter, 3% accuracy (DC and
ohms), AC frequency response to 250 MC
(with accessory crystal probe). And test
probes stoew inside case, ready to use.

MODEL 614 VTVM:

This is the widely heralded new
Hycon Digital VIVM—featuring 1%

accuracy (DC and ohms), 1 millivolt

sensitivity, illuminated decimal point
and polarity sign, 12 ranges (AC, DC,
ohms). AC frequency response to 250
MC with auxiliary probes. Direct read-

ing, no interpelation.

MODEL 615 VTVM

Designed specifically for color

ments, the Hycon Mode! 617
features 4.5 MC vertical band-
pass, flat within *+1 db; high
deflection sensitivity (.01 v/rms
per inch); and a special flat face
3” CRT for more usable trace.
Sharp undistorted trace edge to
edge.

3" OSCILLOSCOPE
MODEL 617

core Mfg. Company

ALY INSTRUMENTS 2961 East Colorado Street
Pasadena 8, California

IN MATCHING,

BENCH-STACKING CASES ELECTRONIC EQUIPMENT
PHOTO RECONNAISSANCE EQUIPMENT

TV and laboratory require- |

AERIAL SURVEY * ORDNANCE PRODUCTS
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fixed resistor placed in the sweep gen-
erator for convenience.

Construction details

The unit is housed in a 4 x 5 x 6-inch
steel box with a built-in chassis. The
power leads connecting the sweep gen-
erator with the adapter should be
shielded to prevent stray radiation. A
5-prong socket was mounted on the
rear of the sweep generator so that
the sweep adapter can be removed if
desired.

After the wunit is completed it is
necessary only to adjust coil L1 to set
the unit into operation. This is done by
placing the antenna of a receiver tuned

| to 6 me near L1 and adjusting the coil
for maximum indication in the receiver.
Another method is to couple a grid-dip
meter to L1 and adjust the slug in L1
for a dip at 6 me. Either method is
satisfactory since the exact frequency
is not too important.

Parts for sweep adapter

Resistors: |—51, 1—1,000, 2—2,200, 1—3,900, 1—22,000
|—! megohm, '/, watt; 1—I5,000, 2 watts; 1—5,000,
5 watts (R9, see text).

Capacitors: |—I100 upf, ceramic tubular; 1—300
upt, mica; 2—.005 pf, ceramic disc; 1—.05 nf, 400
volts, paper; 2—0.25 uf, 200 volts, paper.
Miscellaneous: |—6BA7, 1—6C4, tubes; |—coil (LI},
17 turns, No. 30 d.s.c., tap 3 turns from bottom,

l/a-inch diameter slug-tuned form; l—coil (L2), 22
ph, I—coil (L3), 100 ph; I—d.p.s.t. switch {(blank-
ing switch, see text); |—d.p.d.t. switch; I—cabinet

and chassis; 2—tube sockets; 3—connectors for input,
output and marker cables.

The operation of the sweep generator
with the sweep adapter is exactly the
same as it was when the sweep gener-
ator was used by itself at higher fre-
quencies. However, more care in oper-
ating the sweep generator is required.
Since the blanking has been removed,
double responses will appear on the
scope which must be matched up by the
phasing control on the sweep generator.

Image responses will appear if the
sweep width is set too high and the
frequency of the generator too low.
For example, if the sweep generator
is set to sweep from 5 to 7 me and the
adapter output is sweeping through a
455-ke i.f. amplifier, two responses will
appear on the scope. One response will
be the image of the other (Fig. 4). If

455KC 455KC

T T
I1MC S00KC

t
¢ S00KC IMC
SWEEP ADAPTER OUTPUT

5MC 55 ¢ 6.5

SWEEP GEN OUTPUT
Fig. 4—Dual traces caused by too
low a frequency and too much sweep.

the generator, like the TS-3, sweeps
in one direction from the dial setting,
this is only a matter of making sure
the sweep dial is always set at some
point above 6 me. If this is done only
one response will appear. END
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Introdlacing the

For BETTER, MORE POWERFUL

MASTER TV SYSTEMS

MASTERLINE AMPLIFIER

A more powerful, cascode, all-channel VHF
Amplifier with variable gain control for
equalizing high and low bands. When used
with AGC unit {(Model MAGC) maintains
non-varying output signal.

Blonder-Tongue research and development
have had one objective in mind: to enable
local TV technicians to plan, install and
maintain master TV systems of any size. As
a result, the B-T program has succeeded in
producing economical, easy-to-install, and
easy-to-maintain equipment. A noteworthy
example is the B-T ‘Add-A-Unit’ System
with its complement of broadband amplifi-
ers, distribution amplifiers and accessories.

Now comes our greaiest achievement in
this field . . . the MASTERLINE Series. Three
units are now ready — more will follow —
with the result that the TV technician will
now be equipped, better than ever, to
undertake any task involving TV signal
distribution.

Model MLA

Features:

® Goin: 37db (70x}

® Impedance: 75 ohms input and outpuf.

@ Flat response.

@ Input and output coax connectors.

@ Self-contained power supply.

® Hommertone metall chassis with easily removable
cover plate.

® Weight=61; ibs., Dimensions—9 x 6 x 5",

@ Ul-approved. $l‘950

List Price

MASTERLINE AUTOMATIC GAIN CONTROL Model MAGC

A plug-in AGC unit designed for use with
the MLA amplifier. Maintains constant
output level, yet permits independent

regulation of each band.

MASTERLINE MIXER-SEPARATOR

A complete network unit employing no
tubes and requiring no powear. As a Mixer
the MMS permits up to 12 VHF Yagis, each
to be individually equalized, mixed and
fed into one output line. As a Separator
the MMS divides the output of a single line
or broadband antenna into separate chan-
nels with an output {up to 12) provided for
each channel. Each channel can then be
individually attenuated, filtered or other-
wise equalized.

Features:

@ Separate high ond low band gain settings.
@ Acts as positive protection against overload.
@® Impedance: 75 ohms, input and output.

® Input and output coax connectors.

@ Obtains power from MLA.

@® Hammertone metal chassis and cover,

@ Weight—3 Ibs. Dimensions—6 x 4 x 5. $ 50
@ Ul.approved. List Price 59
Model MMS

Features:

@ Hes 12 tuned VHF channel terminals {input or outputl—
tequires no adjustment.

@ Impedance: 75 ohms input and output.

@ Employs at least 4 resonant circuits for each channel.

@ Low mixing loss=1 to 3db.

@ Supplied with channel attenuator plugs~0 to 24db.

@ Has strain-relief clamp bars for cables.

@ Housed in Lead-coated chassis and mast mounting
bracket with Aluminum weather-proof cover.

® Weight—4 Ibs. Dimensions—12 x 615 x 4.
$5950

List Price

For complete specification data and operating instructiéns, write Dept. ZA-3

Manufactuzers of TV Amplifiers, Boosters,
Converters, Accessories, and Originators
of the B-T ‘Add-A-Unit’ Master TV System.

BLONDER-TONGUE LABORATORIES, INC.

WESTFIELD, NEW JERSEY
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FIDELITY

AUDIO—HIGH

\\I

ART 1 of this article (December,

1954) discussed the effects of va-

rious damping factors on the oper-

ation of cone type speakers, par-
ticularly in the region of cone resonance.
It was determined that a given speaker
performs best only when ecritically
damped. The matched reproducing sys-
tem therefore requires the speaker as
well as the amplifier be terminated in
their proper loads. The amplifier is
matched over the greater portion of
the frequency spectrum by proper de-
sign, so the speaker should be matched
to its desired load by proper amplifier
design.

As was shown, the proper speaker
load for critical damping is the numer-
ical difference between the critical
damping resistance (CDR) and the
d.c. resistance of the voice coil. This
value should be equal to the amplifier
internal impedance. Of course, the
speaker can be critically damped by
using an amplifier of very low internal
impedance and putting a fixed resistor
in series with the speaker. However,
this method results in a power loss in
the resistor which may be much greater
than that supplied to the speaker. The
correct and efficient method of matching
is by controlling the amplifier internal
impedance, which does not absorb
power. (The amplifier nominal imped-
ance should not be confused with am-
plifier internal impedance. The nominal
impedance, 4, 8 or 16 ohms, is what the
amplifier should work into whereas
the amplifier internal impedance refers
to regulation, as explained later in
this article. The two values are seldom
the same.)

Damping factor

To simplify matters and eliminate
the variable of nominal impedance, the
term amplifier damping factor is often
used. The damping factor is equal to
the nominal impedance divided by the
internal resistance of the amplifier.
For example, an amplifier whose inter-
nal resistance on the 16-ohm tap is 8
ohms has a damping factor of 2.

For a given speaker there is one

;C_hief Electronics Engineer, Electro-Voice, Inc.
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SPEAKER OPERATION

Part I[[—Obtaining variable damping
Sactors in amplifiers; determining
N critical damping factors

By D. J. TOMCIK*

Reon Evoao

]

Fig. 1—Equivalent output circuit.

The Electro-Voice Circlotron
amplifier. The unit uses vari-

able damping-factor control. ENO LORD

value of internal resistance and conse-
quently one value of damping factor
which results in critical damping. This )
value ean be called the critical damping
factor (CDF). R
To visualize the damping-factor con- Ve
cept better, consider the amplifier out- :
put terminals a voltage source with zero
impedance in series with a resistor equal
in value to the internal impedance.
Fig. 1 shows this arrangement with the
proper amplifier load. The amplifier
may be push-pull, cathode follower, or
any other type, since the equivalent out-
put cireuit for all can be considered to be
the same as that in Fig. 1. To measure
damping factor of any amplifier it is
necessary only to measure the output
voltage under no-load and rated-load

Fig. 2—Schematic diagram of the equiv-
alent plate circuit of the output stage.

RVE ouTPuT TRANS

3

DF

conditions. The formula for damping gig 3 Circuit using variable feedback.
factor then becomes:
En 575 I ey =
Enl B Erl f 1
+ ]
where E. = rated-load voltage and i £ " § ‘
E.. = no-load voltage. CATH Lovm
From this formula we see that the o
damping factor is also a measure of b ) |
the output regulation — how far the Fig. 4—Circuit for determining CDF.
HIGHLY UNDERDAMPED NEARLY CRITICALLY DAMPED CRITICALLY DAMPED
a
HIGHLY UNDERDAMPED NEARLY CRITICALLY DAMPED CRITICALLY DAMPED
I3
Fig. 5—Oscilloscope traces; a, three conditions with speaker in an infinite-baffle
enclosure; b, same conditions with speaker in large reflex enclosure.
RADIO-ELECTRONICS
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In every field of endeavor . . . manufacturing,
2 the theatre, concert or contest . . .

there is always one standout.

In HI-FI equipment the standout is Pickering . ..
pioneer in this field, responsible

for the development and introduction of outstanding

components for highest quality performance;
N cvery product bearing the Pickering name

A o * is engincered to conquer the challenge of /

"']l[' optimum performance . . . in their manufacture /
the most stringent quality controls are
exercised to assure and maintain the “Ne Plus Ultra’

l: reputation for products featured by the @‘emblem. /
“mp ﬂ“E“[s voe SYNONYMOUS WITH HIGHEST QUALITY

Design....Manufacture... Performance

Pil!liﬁl‘ill[]

It’s with good reason that professionals use

Pickering Audio Components . . . they know

the values built into Pickering equipment,
INVESTIGATE and you too will use Pickering

components for your HI-FI system. . . .

You’ll thrill to new listening experiences . . . Hﬁ
you'll have the same high quality performance

as leading FM/AM good music stations, network
17,7 and recording studios . .. REMEMBER, leading
record companies use Pickering Components

e
g \N\V for quality control.

P ICKEHING and company incorporated o

Oceanside, L.I., New York

PICKERING PROFESSIONAL AUDIO EQUIPMENT

Tl those el canlfecatlhe difproncs

«+ « Demonstrated and sold by Leading Radio Parts Distributors everywhere.

For the one nearest you and for detailed literature; write Dept. P-6.
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ELECTRICAL ENGINEERS

or

PHYSICS GRADUATES

with experience in

RADAR - ELECTRONICS

or those desiring to enter these areas...

The time was never more opportune than now
Jor becoming associated with the field of advanced electronics.
Because of military emphasis this is the most
tapidly growing and promising sphere of endeavor for the young
electrical engineer or physicist.

Since 1948 Hughes Research and Devel-
opment Laboratories have been engaged
in an expanding program for design, de-
velopment and manufacture of highly
complex radar fire control systems for
fighter and interceptor aircraft. This re-
quires Hughes technical advisors in the
field to serve companies and military
agencies employing the equipment.

As one of these field engineers you will
become familiar with the entire systems in~

Hughes Field Engineer H, Heaton
Barker {right) discusses operation of
fire control system with Royal Canadian
Air Force techniclans. Avro Canada
CF-100 shown at right.

Relocation of applicant must not cause
disruption of an urgent military project.
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volved, including the most advanced
electronic computers. With this advan-
tage you will be ideally situated to
broaden your experience and learning
more quickly for future application to
advanced electronics activity in either the
military or the commercial field.
Positions are available in the continen-
tal United States for married and single
men under 35 years of age. Overseas
assignments are open to single men only.

Scientific
and
Engineering

Staff
HUGHES

RESEARCH
AND
DEVELOPMENT
LABORATORIES

Culver City,
Los Angeles
County,
California
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output varies from a constant-voltage
source with changes in load. Amplifiers

| with high damping factors act more

like constant-voltage sources than those
with lower damping factors. Conversely,
amplifiers with low damping factors
act more like constant-current sources
than those with higher damping factors.
Hence a means is provided to vary the
damping factor simply by controlling
the regulation. This is easily done by
using feedback in the circuit to obtain
more or less constant-voltage or con-
stant-current amplifiers. But, first, what
damping factor requirements are nec-
essary in a really good high-fidelity
amplifier?

We have seen in Part I that all
speakers classed as high-fidelity units
require positive values of amplifier
resistance for critical damping. Only
inefficient speakers in the very low
price range require negative resistances.
It is possible to obtain negative-resist-
ance characteristics from an amplifier
by using positive feedback. But since
the speaker that requires this type of

i damping is mediocre at best, and since

positive feedback may result in insta-
bility and increased distortion, nega-
tive-resistance amplifiers are unneces-
sary in the present state of the repro-
ducing art.

The highest practical damping factor
is approximately 10 to 15. Since the d.c.
coil resistance of a speaker generally
makes up more than 75% of the total
nominal impedance, amplifier damping
factors greater than 10 or so have no
appreciable effect on speaker damping.
For example, a 16-ohm speaker with a
12-ohm d.c. coil will have a total series
resistance of 13.6 ohms with a damping
factor of 10, and a total series resistance
of 12.4 ohms with a damping factor of
40. The difference in frequency response
is not noticeable to the ear and hardly
measurable.

The lowest damping factors found in
today’s high-fidelity speakers range
around 0.3 or 0.4. A good low limit for
amplifier design would be 0.1 or 160
ohms on the 16-ohm tap.

We have now established the limits to
be between 0.1 and 15 to cover amply
the range in modern-day speakers. The
damping control should be ecalibrated
directly in damping factor or internal
resistance to simplify adjustment to a
given speaker.

Other considerations

A good high-fidelity amplifier should
also have a constant sensitivity with
rated load applied, as the damping
factor is varied. This results in a con-
stant negative feedback which main-
tains the distortion and hum figures at
constant low levels. In addition, the
damping-factor control system should
not be frequency-discriminating. Fre-
quency discrimination will affect sensi-
tivity more at some freguencies than at
others and produce an undesirable
tone-control action in the system.

An effect which might be noticed

RADIO-ELECTRONICS
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Accept no substitutes.
There is a Sprague
Distributor in every
sales area in the
United States. Write
for the name of your
nearest source of sup-
ply today.

¢r Trademark

SPRAGU
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NEVER THOUGHT WE CcOULD 6ET PICTURES
WITH so MUCH PUNCH ‘TIL WE HAD
THOSE SPRAGUE CAPACITORS PUT IN.

Don't Be Vague...Insist on SPRAGUE

Insist on Sprague
CERAMICS

Tiny, tough, dependable . . .
in every application . . .
whether discs, plates, buttons,
or door knobs. And there’s a
Sprague ceramic capacitor to
meet every service need. You
give your customers depend-
able service, guard yourself
against costly call-backs,
when you use only Sprague
Ceramic capacitors.

Insist on Sprague
TWIST-LOK ™ "LYTICS

Sprague TVL's fill the top
performance bill in the tough-
est TV circuits. High tem-
peratures, surge voltages, rip-
ple currents won't faze them.
Like all Sprague capacitors,
Twist-Lok 'Lytics are your
first line of defense against
expensive call-backs.

Insist on Sprague
BLACK BEAUTY" TELECAPS

The most imitated capacitor
Sprague ever introduced. But
you get Sprague performance
only when you insist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufacturers and
servicemen. It's the premium
molded tubular @ no extra
cost.

Get your copy of Sprague’s latest radio and TV
service catalog C-610. Write Sprague Products
Company®*, 81 Marshall St., North Adams, Mass.

*Distributors’ Division of Sprague Electric Company

WORLD’S LARGEST

CAPACITOR MANUFACTURER
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NOW better performance than ever

'turRNer microrHONE VALUE
~54db.

A further improvement in. this always outstanding

TURNER MODEL 80 CRYSTAL—The level is now only

performer. The Turner 80 is a powerful miniature
crystal mike so tiny you can hide it in the palm of your

hand. A really big performer within its frequency range.

TURNER MOpg,
spscmcu,o N

Re‘PDn;e
80—y
Leve].

Case. =54 dp,

die-cq

7,000 Cp.s

zine gy,

ast
me finjs h. oy, Satin

chro
Cry" I

MOistyre seole

n
Cublshcck Proofed EChan" f

ntz TUQR‘%R&@C%MPA%T

§ o 933 17th St., NE, Cedar Rapids, la
g Canada: Canadian Marconi Co., Toronto,
5 § II&M Ont,, & Branches »

Export: Ad. Auriema, Inc., 89 Broad St
© New York 4, N.Y.

. PUT THE HIGH IN
HIGH FIDELITY!

¥ Whether you specialize in

high fidelity service, custom
building or simply want to
build a top-notch outfit for
yourself. this big 512-page
book will guide you every
step of the way.

Helps you get better re-
sults at less cost. Shows
what to do . . . what mis-
takes 1o avoid. Gives you
a full understanding of the
many different methods,
circuits, designs, equip-
ment, components and other
subjects that are debated
whenever hi-fi fans get to-
gether.

A COMPLETE GUIDE

Written by one of the na-
tion's leading experts, High
Fidelity Techniques is com-
plete, authentic and easy to
understand. From beginning
to end. it is chock full of
how-to-do-it

Announces New

VACUUM TUBE
VOLTMETER

”

Engineered by Electronic | =
Craftsmen with over 30
Years Experience

Modsl ‘FV-1

$2450

6 lbs.
ship. wi,

Quality parts—Finest on the market.
Recessed handle — Sinks into case to permit
stacking.

Large 412" meter—Easier to read than others.
Etched panel—Smooth etched rubproof panel
keeps wording legible.

low price — In spite of better grade parts.
Model FV-1 sells for bargain price. |
Equal to, or better than competitive makes!
Fast measurements with greater accuracy
on 1%, volt low scale give more than 2)3-
inch scale length per volt. AC-DC ranges
0-1.5-5-15-50-150-500-1500 volts (1000 volt

Fidelity Techniques
by John H. Newitt

The book that
says goodbye to

guesswork in
choosing.,  build-
ing and servicing

hi-fi equipment. service

tips,
hints, custom-building ideas

512 pages and data, charts and dia-
max. on AC). Ohmeter range from X1 to 203 pictures grams of the most helpful
X100X and X1 meg. Measures .1 ohm to |  Price $7.50 sort.

1000 megohms. Many otker features.

10-DAY FREE EXAMINATION!

Kit includes tubes, assembly material, test
leads, manval for assembly. (Wired—$35.50) ™
MAIL ORDER for MODEL FV-1 TODAY! ‘

S Em SB MR AR ER AR R AR AR ARy
Dapt. RE-15, RINEHART & CO., INC.

I 232 Madison Ave., New York 16, N. Y. [ |
{ ] Send HIGH FiDELITY TECHNIQUES for 10-day
 FRANKLIN ELECTRONICS | 1 rree EXAMINATION. If° | llike book. 1 wil ]
oyt : . then promptly sen 5 plus a few cents post-
: Free Bulletin! King St., Franklin Park, II. : § age) in full payment. Othermse,'l will return |
1 Enclosed find [ check, [] money order. (] Ship | book postpaid and owe you nothing!
 C.O.D. C.O.D. postoge. Money back guarontee. 1 Name [ |
:Ncmn : J Address ]
City. Zone, State...
:Address J I QUTSIDE U.8 A—Prict $8.00 cash with order only. l
! Money back if book is returned in 10 daye.
iciry Zone_— State ] T ——— |
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in a nonfrequency-discriminating sys-
tem is that of high-frequency accentua-
tion at low damping-factor values where
a single wide-range speaker is used.
This high-frequency boost is caused by
the speaker inductive reactance becom-
ing appreciable and affecting the gain
of the amplifier at high frequencies. The
effect is not present in multiple-speaker
systems since the reproducing compo-
nents are designed to present the nomi-
nal impedance over their working range
of frequencies and are then cut off by
the crossover network above their
range. However, in a single-speaker
system, the several decibels of treble
boost are not serious and probably com-
plement the high-end speaker roll-off
due to the single-cone operation. In any
if desired, the treble control
can nullify this effect.

Amplifier design

With the requirements mentioned, we
can proceed to design the output circuit
of the amplifier, remembering the cri-
terion that negative voltage feedback
lowers the internal resistance while
negative current feedback raises the re-
sistance. We will probably want to
settle on some minimum value of nega-
tive feedback to take care of the fre-
quency response, distortion and hum.
This usually falls between 15 and 20
db of loop feedback. It may turn out
that we will need more than this mini-
mum value, depending on the circuit and
particular constants used.

The circuit is first considered without
loop feedback so as to determine the
starting-point damping factor. The
equivalent circuit shown in Fig. 2
applies to all types of circuits as long as
r, is considered the effective plate
resistance and R: the load impedance
referred to the primary of the output
transformer. For example, the damping
factor for push-pull 6V6’s pentode-
connected, with r, = 64,000 ohms and
R:. = 8,000 ohms, is

_ 8,000 _

DF = 64,000 0.125

without loop feedback. To obtain the
high damping factor of 10, negative
voltage feedback is used around the
loop until that value is obtained, say
18 db. Then if 9 db of negative current
feedback is added while 9 db of nega-
tive voltage feedback is removed, the
total negative feedback remains at 18
db; but the damping factor is now
0.125 as with no feedback. However,
the sensitivity, frequency response, dis-
tortion and hum remain constant. This
amplifier covers approximately the de-
sired range of damping factors while
the set requirements are maintained.
The design procedure is applicable to
all types of amplifiers, the only differ-
ence being in the initial value of damp-
ing factor with no loop feedback. The
value of 1, will vary greatly with the
type of circuit. A cathode-follower out-
put stage results in a very low value of
ry, approximately equal to the reciprocal
of the transconductance. Generally, pen-

RADIO-ELECTRONICS
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todes in push-pull have high values.
Triodes fall in between pentodes and
cathode followers. The ultra-linear cir-
cuit is a combination midway between
pentode and triode operation. The Elec-
tro-Voice Wiggin’s Circlotron cirecuit
using two 6V6’s in a bridge arrange-
ment results in r, equal to 2,000 ohms
and Ri. equal also to 2,000 ohms. Under
these conditions, no loop feedback or
equal voltage and current feedback
results in a damping factor of 1. Over-
all negative voltage feedback increases
the damping factor to values greater
than 1, and over-all negative current
feedback to values less than 1.

Fig. 3 shows an arrangement in which
the current and voltage feedback can
be varied in any amount while the total
feedback remains a constant. Resistor
R. permits maximum desired current
feedback when it is fully in the circuit.
The value of R.¢ is such that the total
required voltage feedback is obtained
when the slider of R. is at the cathode
position. The ratio of R. to R« is chosen
so that the voltage feedback is equal in
value to the maximum current feedback
when the movable arm of R, is at the
R« end. The two potentiometers are
ganged in such a way that an increase
in voltage feedback causes a decrease
in current feedback.

Determination of CDF

With the Fig. 3 circuit arrangement
it is possible to obtain various damping
factors by the turn of a knob. It is now
necessary only to determine the CDF
of the speaker to be used and then
adjust the amplifier damping factor
to that value.

The Electro-Voice line of high-fidelity
speakers includes the CDF value in
their specifications. For those who
would like to determine the CDF of
their present speaker system, the equip-
ment needed includes an oscilloscope,
a calibrated variable resistance ¢f about
50 ohms maximuni, a flashlight battery,
a momentary pushbutton switch, a
0.5-pf capacitor, a type 1N34 germanium
diode and a 100,000-chm resistor: The
components are arranged as in Fig. 4.
Carefully observe the polarity of the
flashlight cell and the 1N34. Mount
the speaker under test in its permanent
enclosure since the baffle has some
influence on the CDF value. The amount
of coupling between speaker cone and
enclosure is not very great. The cabinet
resonances will not be appreciably af-
fected by changing damping on the
speaker, but the enclosure does contrib-
ute to the effective mass and stiffness of
the speaker, which directly affects the
value of CDF.

The circuit of Fig. 4 operates as
follows. When the switch is closed, the |

speaker cone is displaced due to the
current flowing through the voice coil.
The switch is then opened and the cone
returns to rest position. The voltage
it generates in so doing is observed
on the oscilloscope. The external re-
sistance shunting the speaker is ad-
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‘Smart Servicemen

Are Modernizing Current TV Sets

| ee.The Only Truly
Universal Plug-In* Replacement
Rectifier That Can Also Be
Bolted And Soldered

%k PATENT APPLIED FOR

Get a copy of the latest Selenium Rectifier
Replacement Guide from your distributor

arkes

RECTIFIER DIVISION

°
a rZI a n 418 N. COLLEGE, DEPT. RE-1. BLOOMINGTON, IND,
LINC.

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535
Export: Ad. Auriema, Inc., New York City
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your customers want the
BEST!- - - the“ORIGINAL”

TAKES ALL
POPUL AR LINES!
UBBER GROMMET
SEALS OUT
MOISTURE!

POLYSTYRENE
THRU-OUT! FULL
1/8'" THICK WALL
- BEST FOR UHF,

CONVENIENT
LOW LOSS SOCKET
MAY BE INSTALLED
ON INSIDE PLATE

Cat. No. 625

MOSLEY WALL-THRU,! WALL-THRU, with
| Universal TV Socket

& mating Plug.

|
l
I
|
!

in brown or ivory.

. . |
(ECiatricel” $150 8

Write for free copy ‘of MOSLEY Con-
densed Catolog, Form D-1. Tells —
How ToMake Moreinstallation Profits}

Mo /ey
Llictron2s,

8622 ST, CHARLES ROCK ROAD
5T, LOUIS 14, MISSOURI

NEW! Elestro)

completely assembled
6 and 12 VOLT
PLY

A Word Of Caution!

Because there are numerous imitations, similar in
appearance to the popular Wall-Thru, the TV In-
staller is cautioned to ask for the Original MOS-
LEY Wall-Thry = by name!

For Quality, Value, Practical Design - insist
upon the MOSLEY Wall-Thru . . . Another PRE-
MIUM QUALITY MOSLEY Accessory for Better,
More Profitable TV Installations!

TR

P~ HERE IS LATE INFORMATION IN A

HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS
: 2 voLs 56 COMPLETE sI A

e PAY ONLY | mo.
AUDELS T.W.-RADIO
SERVICE LIBRARY —
Highly Endorsed—1001
Facts— Over 1552 Pages—
625 Illustrations, Diagrams
of Parts. Presents Impor-
tant Subjects of Modern
§ Radio, Television, Indus-
trial Electronics, F.M., Pub-
lic Address Systems, Auto,

at a comparable KIT PRICE

0 to 8, 0 to 16v. completely variable; 0
to 10 amps. at 12v. continuous. Operates
all auto radios. For relays, low voltage
devices, battery charging. etc. Less than
5% ripple over rated ranges. Withstands
high voltages.

MODEL 8" FILTERED DC
POWER SUPPLY
For testing, servicing, operating low
power 2-way mobile aulo radios. 1 Mo-
del ‘B delivers 6v. at 20 amps. 2
Model “B's” in parallel deliver 6v. at 40
amps. $49.80
MODEL “5” Converts Battery Radios
to AC ALL-Electric
Assures hum-free reception f{rom any
1l5v., 4 to 6-tube battery radio using
115-volt, 50-60 cycle source. Fits battery
space. Guaranteed three years. ¢11.10
See Your Parts Distributor or Write for Bulletin

ELECTROPRODUCTS LABORATORIES
4501-Ra N. Ravenswood Ave., Chicago 40, lIl.
Canada: Atlas Radio Corp., ltd., Toronto
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Marine & Aircraft’ Radio,
Phonograph DPick-Ups, etc.
IT PAYS TO KNOW!
The Basic Principles —
Construction—Installation
— Operation — Repairs —
Trouble Shooting. Shows
Ilow to get Sharp, Clear
T.V. Pictures. Install Aeri-
als— How to Test. Iixplains

| avogs )

RADIo|

Color Systems, Methods of
Conversion, Terms, ete. In-
cludes Ultra High Fre-
guency (U.I1.F.)—Valu-
able for Quick Ready Ref-
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justed so that the scope trace indicates
critical damping. This value of resist-
ance is then equal to the necessary am-
plifier resistance to critically damp the
cone. Thus the CDF is determined. The
capacitor and 100,000-ohm resistor act
as a filter to stabilize the scope trace
when the switch is repeatedly opened
and closed. If they weren’t included,
the trace would bob up and down on the
screen, making observation almost im-
possible.

This effect is due to the slow charge
and discharge of the input capacitor
of the oscilloscope. The 1N34 diode
shorts out the positive voltage surge
when the switch is closed so that only
the motion of the cone on opening the
switch is analyzed on the scope.

In performing the test, start with the
variable resistance high so the speaker
is underdamped. Decrease resistance
slowly until critical damping is ob-
tained. In so doing, the point where the
second and succeeding cycles just barely
disappear is more easily seen. Ap-
proaching eritical damping from the
overdamped state is more difficult to
observe. The switch should be con-
tinuously operated several times a sec-
ond and the horizontal sweep adjusted
to a low sweep rate.

The curves in Fig. 5-a show the traces
obtained for a speaker in an infinite
baffle for the underdamped and critically
damped states. Notice the absence of
any second cycle when eritically damped.
In Fig. 5-b, the speaker was mounted
in a very large bass-reflex box. Notice
how the enclosure resonance remains
even after the speaker is critically
damped. In small bass-reflex enclosures,
the resonant frequency of the port is
close to the cone resonance and does
not show distinetly on the curve. In
this case, the patterns appear as in
Fig. 5-a. The point of eritical damping
is reached when the second full cycle is
just barely eliminated in all cases. The
wave form for a slightly overdamped
condition looks the same as that for the
critical damping, the only difference
being an amplitude decrease in the
overdamped wave.

Conclusion

The CDF of any speaker can now
be obtained and the amplifier matched
to give optimum performance. Errors
of +50% in CDF do not appreciably
change the performance of the speaker,
so it is unnecessary to determine the
needed amplifier resistance down to the
last ohm. In fact, the point at which
critical damping occurs will be rather
broad when the above procedure is
followed.

However, great mismatch can result
in a very appreciable loss of bass power
—as much as eight or nine times. It is
therefore worth the time and effort to
determine the CDF and match the
speaker-amplifier combination. You
will have the satisfaction of knowing
that the components are performing at
their best and in this way providing
more listening pleasure. END
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CREI prepares you
quickly for success In

The future is in your hands!

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

CREI Home Study . . .

The Quick Way to Get There. Benefits Felt

Right Away.

,‘ S

Almost immediately, you feel the
v benefits of CREI] training. Your em-

ployer, when informed of your step to-

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

Industry Recognizes
CREI Training.

CREIl courses are prepared, and
taught with an eye to the needs and de-
mands of industry, so your CRE{ diploma
can open many doors for you. Countless
CREI graduates now enjoy important,
good-paying positions with America’s
most important companies. Mamy famous
organizations have arranged CREI group
training for their radio-electronics-tele-
vision personnel. To name a few: All
America Cables and Radio, Inc.:
Canadian Aviation Electronics, Ltd.:
Canadian Broadcasting Corporation :
Columbia Broadcasting System: Canadian
Marconi Company; Hoffman Radio Cor-
poration: Machlett Laboratories: Glenn
L. Martin Company: Magnavox Com-
pary: Pan American Airways, Atlantic
Division: Radio Corporation of America,
RCA Victor Division; Technical Ap-
pliance Corporation: Trans-Canada Air
Lines: United Air Lines. Their choice for
training of their own personnel 1s a good
cue for your choice of a school

ward advancement (only at your request),
is certain to take new interest in you and
in your future. What you leain in CREI
Home Study can start helping you do a

MEBROADCASTING
W TELEVISION
B MANUFAGTURING

W COMMUNIGATIONS
W SERVICING

WAERONAUTICAL
ELECTRONICS

CREI also offers
Resident Instruction

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

INFORMATION FOR VETERANS

I If vou were discharged after June 27, 1950—let the

new G. [. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

Get this fact-packed booklet
today. It's free.

Called “Your Future in the New

better job immediately.

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

YOU- See Cur Ad On The Next Page »

CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical Curricula  ® Founded in 1927
3224 16th Street, N.W. Washington 10, D. C.
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v aDCATTING

Homes acTiRNG

OU CAN PLOD ALONG for years,

getting a paltry increase now and
then, enjoying little security, find-
ing your work dull and drab.

Then something happens.
Things look up. You become more
confident. Your earnings rise. You
feel more important.

“Luck,” some may say.

“Contacts,” others may suggest.

But in your heart, you will
know the answer: “Training.” And
il all may have started the moment
you filled out a coupon requesting a
copy of a free booklet named “Your
Future in the New World of Elec-
tronics.” From this data you get
knowledge of where you stand in
Electronics. Tremendous expansion
leaves this gigantic industry plead-
ing for trained men. Top manufac-
turers sold billions of dollars worth
of electronic merchandise in 1953.
By 1960, the radio-electronics indus-
try should do no less than 10 billion
dollars per year, not counting mili-
tary orders.

Today there are over 97,000
radio-equipped police cars; an even
larger number of taxis are radio
equipped (at least 87,000):; 32,000
civilian planes have radio; 35,000

The data that Launched

Thousands of Careers
18 yours FREE to show

HOW YOU CAN BE SUCCESSFUL
IN RADIO-TV -ELECTRONICS

Send for Your Booklet Today!

American ships have radio.

Today there are over 120,000,-
000 radios in use. There are 28,000,-
000 TV sets and 381 TV stations in
operation. Color TV is coming into
its own. Countless positions must
be filled——in development, research,
design, production, testing and in-
spection, manufacture, broadcast-
ing, telecasting and servicing. To
fill these posts, trained men are
needed—men who somewhere along
the line take time to improve their
krowledge, their skills. Men who,
today, perhaps, take two minutes
to send for a booklet.

“Your Future in the New World
of Electronics” shows you how CREI
Home Study leads the way to
greater earnings through the invit-
ing opportunities described above.

However, CREI does not prom-
ise you a ‘“‘snap.” With an accredited
technical school such as this, you
must study to convert your ambi-
tion into technical knowledge you
can sell in the fabulous Electronics
market.

Since its founding in 1927,
CREI has provided thousands of
professional radio men with techni-
cal educations. During World War

Ist Class
Permit No. 288-R
Sec. 34.9 P.L.R.
Washington, D.C.

BUSINESS REPLY CARD
No Postage Stamp Necessary If Mailed In United States
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MAIL THIS

11 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 Cor-
poration, Trans-Canada Airlines,
Sears, Roebuck and Co., Bendix
Products 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 Staff Instructor, who knows
and teaches you what industry
wants. This is accomplished on your
own time, during hours selected by
you, and controlled by your own will
power. This complete training is the
reason that graduates find their
CREI diplomas keys-to-success in
Radio, TV and Electronics. CREI
alumni hold top positions in Amer-
ica’'s leading firms. At your service
is the CREI Placement Bureau,
which finds positions for advanced
students and graduates. Although
CREI does not guarantee jobs, re-
quests for personnel far exceed cur-
rent supply.

Now is the time of decision for
you. Lueck will not propel you for-
ward unless it finds you trained.
Contacts won’'t budge you an inch
unless you have the skill to back
them up. The answer is: Technical
Training and willingness to
learn. Together they will bring you
increased earnings in this new Age
the Electronics. Fill out the postage-
free reply card and mail it now.
We’ll promptly send you your free
copy of “Your Future in the New
World of Electronics.” The rest—

your future—is up to you.

GE-FREE

POSTCARD TODAY
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SERVICI

HE servicing of high-fidelity tuners

differs very little from the servie-

ing of ordinary radio and TV

receivers. Two factors, however,
demand special consideration and care—
noise and distortion.

Distortion in both AM and FM tuners
must be kept to a minimum. The better
the high-fidelity amplifiers and speak-
ers following the “tuners, the more
audible and annoying the distortion.
Indeed, in the best systems, the total
distortion at the output is likely to con-
sist very largely of the distortion pres-
ent in the output of the tuner.

Almost all radio programs are heavily
limited. And while limiting amplifiers
are much better today than formerly,
heavy limiting is usually obtained at the
price of some distortion. Moreover,
though the signal radiated by most sta-
tions may meet FCC standards as to
distortion as transmitted, it will con-
siderably exceed FCC standards as re-
ceived because the high average modu-
lation level drives the detectors into the
high-distortion region of their operat-
ing curves. This will produce at least
1% harmonic distortion (or about 4%
IM) on even the best programs from
the best stations on the best tuners.
Clearly then, it is highly essential to
minimize the distortion produced by the
tuner as completely as possible.

In AM tuners distortion is largely
caused by the detector. Most tuners use
diode detectors. To hold down the dis-
tortion the diode load is kept very high
either by using grid-leak biasing (Fig.

DET & IST AF AMPL
————

AF QUTPUT

Y8+

= 3-10MEG

Fig. 1—Diode detector feeding an audio
amplifier using grid-leak biasing.
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EQUIPMENT

Part XI—AM and FM tuner distortion; de-emphasis and pre-emphasis; notse

By JOSEPH MARSHALL

1) in the following audio stage or by
using a cathode follower after the diode
(Fig. 2). In the first case, the diode
load looks into a grid resistor of 3 to 10
mnegohms; in the second case, the grid
resistor may be 1 megohm or less but
the effective input resistance is multi-
plied up to 10 times by the current feed-
back of the follower. In either case, the
diode should be capable of handling high
modulation percentages with acceptably
low distortion.

IFT DET

CATH FOLL B8+

« A7 OUTPUT

470K

Fig. 2—Detector feeds cathode follower.

If the distortion is high, check the
diode detector and its associated ampli-
fier. There is a simple check for diode
loading. Feed an audio signal into the
end of the diode load which goes to the
following stage. Measure the output of
the following audio amplifier as you
sweep the signal from 200 to 20 cycles.
If the input resistance of the audio
stage is as high as it should be to main-
tain a high diode load (and keep dis-
tortion low), the response at very low
frequencies should be very flat—even if
the coupling capacitor is small. You
should get not more than a 3-db drop at
20 cycles with any coupling capacitor
larger than .001 uf if the following stage
uses either a 10-megohm grid resistor
or is a cathode follower. In fact, in a
hi-fi tuner the response should be within
1 db. If the drop is greater than this,
it is a pretty safe assumption that the
diode will be too heavily loaded to keep
distortion down to a safe minimum.

This may be the fault of the design;
if so, there is nothing you can do about
it short of redesigning the audio end

www.americanradiohistorv.com

of the tuner. But if the audio stage is
either grid-leak biased or uses a cathode
follower, it is more likely to be a tube
or component fault. The low-frequency
response could be improved by in-
creasing the size of the coupling capac-
itor but this will not help the loading;
indeed it will load the diode more heavily
at very low frequencies.

A few AM tuners use the infinite-
impedance or cathode-follower detector
(Fig. 3). This detector is capable of
handling high percentages of modula-
tion with low distortion. For lowest dis-
tortion the cathode load is sometimes
critical. If such a receiver develops high
distortion, check the values of the
cathode resistor (or resistors) and the
r.f. bypass capacitor for leakage or
shorts.

Distortion in FM tuners

Excessive distortion in FM tuners is
principally the result of misalignment
of the i.f. amplifier and detector. For
lowest distortion the i.f. bandwidth
should be not less than 150 ke at the
—6-db point and preferably from 180
to 240 ke. The curve should also be as
symmetrical as possible. The diserimi-
nator curve should be very straight and
the straight portion should be at least
200 and preferably 240 ke long. There-
fore, when lowest distortion is called
for, careful alignment with a scope,
sweep generator and accurate markers
is absolutely essential.

Regeneration can produce serious dis-
tortion in FM tuners. It always shows
itself as a badly shaped trace on the

0ET 8+

i €
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Fig. 3—Infinite-impedance detector.
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scope in visual alignment. If extreme
peaking of coils misshapes the curve,
look for regeneration. Cure it if you
can; if you cannot, back off the trimmer
on the offending stage to produce the
most symmetrical and smoothest curve
possible.

A most annoying type of distortion
can occur in FM tuners on remote or
weak signals when the signal arrives
by multiple paths, producing phase dis-
tortion which is reduced not much, if
any, by the limiters. This type of dis-
tortion must be treated the same way as
multiple-path ghosts in TV—by using a
directional antenna and orienting it to
eliminate all but one receiving path.

Excessive limiting at the broadcast
station can produce similar phase dis-
tortion which also is reduced not much,
if any, by the limiters. The audible
effects of these two types of phase dis-
tortion fall into the 10,000- to 15,000-
cycle range principally and can be very
annoying. Nothing, of course, can be
done if the distortion is in the signal
itself. However, antenna orientation
will tell you whether it is due to
multiple-path reception or to limiting.

Another problem sometimes arises
when extremely sensitive tuners are
used on strong local stations—distortion
may be produced by overdriving one or
more stages, especially the converter.
Theoretically, an overdriven i.f. or r.f.
stage should become a sort of limiter
and the distortion produced should be
minimized by the limiting action. How-
ever, some of the distortion is phase or
FM distortion and is not affected by the
limiting action. This type of distortion
can be diagnosed by reducing the input
either with an attenuator pad or by
using a very poor antenna—a 4- or 5-
foot length of wire perhaps.

Another possible cause of increased
distortion may be found in the de-
emphasis network following the de-
tector. Under present standards FM
broadcasting calls for a treble boost of
13.7 db at 10,000 cycles achieved by a
75-microsecond network. The receiver
should have a complementary de-
emphasis network of 75 microseconds
or a slope of 13.7 db at 10,000 eycles.

[
é”
IF INPUT Il
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Fig. 4—De-emphasis networks in the: a,
Foster-Seeley; b, ratio detector circuits.
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The pre-emphasis in the station has a
tendency to accentuate distortion as well
as treble tone. If the receiver does not
provide complete or accurate de-em-
phasis, the result is higher audible dis-
tortion, as well as a shrill treble. Un-
fortunately, some tuners do not provide
complete de-emphasis and others actu-
ally produce a treble boost of up to 10
db at 10,000 cycles, with a corresponding
increase in audible distortion. Some-
times, too, a failure of components may
shift the de-emphasis slope.

Tig. 4 shows typical de-emphasis net-
works for the Foster-Seely circuit @ and
the ratio detector b. The network con-
sists of a series resistor and a shunt
capacitor. Individual values are not im-
portant and may vary. The important
thing is that the time constant should
be 75 microseconds. There is some range
of tolerance and in practice a product
of between 60 and 85 microseconds may
be acceptable; the lower value produces
a boost of about 2 db at 10,000 cycles,
and the latter a slope of about the same
value.

You can also check the slope with an
audio generator and meter. Apply the
generator output to point X and meas-
ure the tuner output. Check the dif-
ference in reading between 1,000 and
10,000 cyeles. It should be between 13
and 14 db down at 10,000 cycles.

If the distortion seems high on all
stations and the treble is also shrill,
check the de-emphasis in the same man-
ner. The resistor may be off-value or
the capacitor open or leaky. If the time
constant is not close to 75 microseconds,
the simplest correction can be obtained
by replacing the resistor with one whose
resistance yields the required time con-
stant (or produces the 14-db slope at
10 ke) with the capacitor already in
the circuit. The series resistance pro-
duces a loss of gain and should not be
too high; values up to 150,000 ohms will
usually be all right if the following
grid resistor is 500,000 ohms or larger.

The technician should be careful not
to blame signal distortion on the re-
ceiver. Record programs are especially
likely to contain considerable distortion
because of improper or careless equal-
ization of the pickup, a worn needle or
records which have been played too long
and improperly stored. Before you tear
up a tuner be sure the distortion is not
in the signal. Tuner distortion will be
fairly constant from station to station
and with live or recorded material; sig-
nal distortion will vary from station to
station and record to record.

Receiver noise

Aside from hum, a familiar problem
to the service technician, the noises in
hi-fi tuners take the form of inter-
channel interference on AM and in-
complete noise suppression on FM.

High-fidelity reception of AM stations
faces a difficult obstacle. For good treble
response the bandwidth should be wide.
Unfortunately, a wide bandwidth in-
creases the interference from adjacent-
channel stations. The problem is more
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serious in high fidelity because if the
following amplifier and speakers have a
flat response to 15 or 20 ke the inter-
ference is considerably more audible
than in the ordinary radio.

Designers try to minimize the prob-
lem by using a wide bandwith in the i.f.
section but following it with some sort
of low-pass or band-rejection filter in
the audio section to cut off the inter-
fering noise. Another solution lies in
making the bandwidth just narrow
enough to attenuate the interference to
a level low enough to minimize an-
noyance.

When faced with this problem, see
if the tuner uses a “whistle” filter.
Such filters, whether of the low-pass
or band-rejection type, can usually be
easily recognized on a diagram or in
circuit tracing: They require one or
more inductances in the audio channel
and often a complicated network of
resistors and capacitors. They usually
follow the detector and precede the first
audio amplifier. The simplest way to
test the operation of such a filter is to
feed an audio signal ahead of the net-
work and measure the output of the
stage following the network or the tuner
output. Sweep the signal from 5,000 to
15,000 cycles. Yoy should get very
severe attenuation (20 db or more) in
the region between 7,500 and 11,000
cycles. If yvou do not, check the com-
ponents of the network for opens, shorts
and serious off-values.

Careful alignment of the r.f. and if.
channels is very important in hi-fi AM
tuners, whether or not they use a whistle
filter. Visual alignment is highly recom-
mended. If the tuner uses a whistle
filter, align the tuner for the flattest top
on the response curve up to 10 ke on
each side of center frequency. This will
provide the flattest audio response.

If the tuner has no whistle filter, care-
ful alignment is even more important.
Again visual alignment is very helpful,
but in this case it pays to listen as well
as look. Make the top of the response
curve as flat as you ean. But the sides
should be as steep as possible and the
attenuation at 10 ke each side of center
should be at least 20 db. A combination
of listening (for lowest interference
when tuned to a station) and scope
observation (for flattest top when using
a sweep oscillator) should produce the
best possible compromise.

If your regular (not sweep) r.f. oscil-
lator or generator permits the injection
of an external a.f., an effective hi-fi
alignment procedure is as follows: 1.
Put the Clarkstan sweep-frequency
record on a turntable. 2. Equalize it
with the preamp to produce the flattest
and straightest trace as observed on a
scope. 3. Inject the equalized a.f. sweep
into the signal generator and adjust
gain for modulation of around 30%.
4. Inject modulated r.f. into the tuner.
5. Observe the trace at the output of
tuner. 6. Align tuner to produce, first,
as complete attenuation as possible at
10 ke; second, the flattest trace from
50 to 7,500 cycles.

PADID-.ELECTRONICS
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From ZERO

to CAPACITY
PRODUCTION

IN THREE MONTHS!

The same ‘‘advanced-engineering”’ that produced the
CBS-Colortron and the Mirror-Back picture tube also
engineered and built this modern CBS-Hytron plant at
Kalamazoo, Michigan. The same drive typical of CBS-
Hytron activity brought this complex industrial opera-
tion up to capacity production just three short months
after first shipments began. For the ability to keep pace
with your demands . . . for premium guality in TV pic-
ture tubes, look to the fastest-growing, most modern
and forward-thinking company in the industry —
CES-Hytron.

J[YTRCY CBS-HYTRON

Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.
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the most versatile 7S rpm
crystal phono cartridge
of them all!

THIS DUAL-WEIGHT, DUAL-VOLT PICKUP CARTRIDGE

REPLACES 149 DIFFERENT MODELS OF 78-RPM CARTRIDGES! |

The W78 Dual-Weight, Dual-Volt Phono
Cartridge replaces 149 different steel and aluminuin case
cartridges currently found in 78 rpm equipment!

This versatility shows beyond a shadow of a doubt that
the W78 is the most useful crystal phono cartridge ever designed
for 78 rpm cartridge replacement business!

Actual sales to'servicemen prove that the versatile
W78 cartridge is a replacement sensation—prove indeed that
the W78 fills a great need—for here in one
cartridge model is the answer to servicemen’s inventory
problems for 78 rpm cartridges!

. MIN. SHURE
MODEL LIST OUTPUT NEEDLE | RESPONSE NET NEEDLE
NO. TYPE PRICE LEVEL FORCE 10 WT. NO.
Dua! Weight
25 grams or
W78} | Crystal 5.55 4.0V or 2.0V 1oz 6,000 c.p.s. | 12 grams None

tDual-Weight Cartridge. Has weight slug secured hy shrink-on band. With lead
weight, net weight of cartridge is 25 grams. If 12 gram weight is desired, the shrink-on
band can be cut off and the lead weight removed. In addition VModel W78 has
capacitor, furnished as accessory Without capacitor output is 1.0 volts; with
capacitor output is 2.0 volts.

' See your Shure Distributor 6r write the factory for
Replacement Chart which lists the 149 crystal phono
cartridges replaced b\y Model W78

QDT it 5 Dty

SHURE BROTHERS, INC. ® 225 WEST HURON STREET ® CHICAGO 10, ILLINOIS
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Interchannel interference noise is
often made worse by better-than-needed
sensitivity. Try reducing antenna pick-
up by shortening the antenna or using
merely the built-in antenna.

FM Noise

Noise in FM tuners is principally the
result of incomplete limiting. It is well,
however, to check the possibility that
the noise is due to the audio end. This
is especially so in tuners which also
contain control units and preamps; the
audio gain may be very high and any
tube or resistor noise may be annoying.
The check is very simple. If the tuner
has an input selector switch, turn it
from FM to another channel, preferably
a high-level channel. If the noise is still
there, the fault is in the audio end. Or
you can remove the FM detector tube.
If the noise continues, it is in the audio
end; if it is greatly or entirely reduced,
it is in the tuner portion.

Incomplete quieting is almost always
the result of insufficient sensitivity,
although there is a possibility of trouble
in the limiter stage or stages or the
detector. If noise suppressionn is not
complete even on the strongest stations,
jt is well to check the limiter and de-
tector stages for faulty tubes or com-
ponents. If replacements are necessary,
be sure to use exactly the values speeci-
fied. Limiters are designed with time
constants which are very important;
the constants can be maintained only
by the original design values.

Assuming that incomplete quieting
has developed with time and is not the
fault of design, the trouble can always
be corrected by replacing tubes and
realigning.

In fringe areas, however, incomplete
quieting may be the result of a com-
bination of weak signals and poor re-
ceiver sensitivity. If restoring the tuner
to peak sensitivity by changing tubes
and realignment does not produce com-
plete quieting, things still may not be
entirely hopeless. Provide the tuner with
a greater input signal. This can be
achieved by using an antenna of higher
gain and matching it and its lead-in to
the receiver to produce maximum signal
transfer. The techniques are the same
as those used in improving TV re-
ception. If the noise occurs on only one
favored station, it may be eliminated by
re-orienting the antenna.

A booster may solve the problem alsc.
It is hard to tell without actually trying

| a booster whether the improvement will

be sufficient. But there is a useful rule
of thumb: If the desired station signal
is fairly uniform and constant but
quieting not complete, the chances are
10 to 1 that the booster will do the job.
However, if the station can be received
only occasionally and is deep in the
noise most of the time, the chances for
improvement are poorer. If the receiver
has a sensitivity of 5 microvolts or bet-
ter, the chances of improvement are
very small; but if the receiver sensi-
tivity is less than 5 microvolts, the
chances are good. TO BE CONTINUED
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The Ampex 600 tape reccrder;

Karlson
D-500 level indicator and test

records; good recordings

WAS not surprised to ascertain from
my tests that the new Ampex 600
tape recorder not only meets the
specifications claimed for it (see the
table), but thoroughly lives up to the
enviably high standards set by its older
and bigger brothers in performance,
quality and workmanship. I was sur-
prised, however, to find that despite its
smallness and simplicity, the 600 is

TABLE |. AMPEX 600 SPECIFICATIONS

TAPE SPEED: 7/, inches per second.

FREQUENCY RESPONSE: 40 to 15,000 cycles per
second; & 2 db 50 to 10,000 ¢.p.s.; down no more
than 4 db at 15,000 c.p.s.

SIGNAL-TO-NOISE RATIO: Qver 55 db below peak
recording level at 39 total harmonic distortion.

FLUTTER AND WOW: Under 0.25%.

PLAYING TIME: 32 minutes with Z-inch, 1,200-foot
reel.

REWIND TIME: 90 seconds for full 1,200-foot reel.

PLAYBACK TIMING ACCURACY: == 3.4 saconds in
a 30-minute recording.

RECORD INPUTS: Microphone: any high-imped-
ance microphone. (Low-Impedance Conversion
Kit, Catalog No. 9359 available at extra cost.)
Line: 0.5 volt required for program level.

PLAYBACK OUTPUT POWER: 1.25 volts into 10,000-
ohm load at program fevel.

REQUIREMENTS: 117 volts, 60 cycles; 0.52 ampere,

b1 watts.
DIMENSIONS {(INCHES): Transport top area
9 5/16 x 12'/3; electronic top area: 6&p x 12V,

depth below top plate: 5; height apove top plate:
W,

WEIGHT: Less than 28 pounds, in portable carrying
Case.

JANUARY,

1955

enclosure;

Dubdbings

By MONITOR

extremely versatile, easy to use and,
above all, just about as foolpreof as a
tape recorder could be.

The 600 is a single-speed job (7%
inches per second) and comes with
single-track heads. The claimed re-
sponse is attainable at a level 20 db be-
Iow 0 VU. At higher levels the response
slopes more severely in the treble be-
cause of tape saturation. This is true
of all low-speed recorders because of
the great amount of treble boost neces-
sary to compensate for the low speed
and tape characteristics. Fig. 1 shows
the response curves [ obtained at sev-
eral levels with good, but not top
quality, tape. At the —20-db level the
high-frequency response is within 1 db
to 12 ke and down only 4 db at 15 ke—
also only 12 db down at 17.5 ke. There
is a 3-db bass boost between 50 and
1,000 cycles, and a mere 2-db slope be-
low 50 cycles all the way to 20 cycles.

At the —10-db level (which would
represent average musical peaks) the
high-frequency response is down only 2
db at 10 ke, 6 db at 12 ke and 20 db at
15 ke while the bass is within +2
db all the way down to 20 cycles. At the
0-db level, which represents maximum
peaks, the bass is flat to 50 cycles and
slopes to —4 db at 20 cycles; the treble

The new Ampex
model 600 tape re-
corder.

wWWw.americanradiohistorv.com

The Karlson 15 B
speaker enclosure.

AUDIO—HIGH FIDELITY

ONLY

slopes severely, being down 9 db at 10
ke and 20 db at 12 ke. In actual prac-
tice, the effective curve would be that
of curves b or ¢ for the bass and of
a for the treble. This is because the

0 VU LEVEL
4

Fig. 1—Response curves of Ampex 600.
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leto Ik
Corgmie Cpaciters. ..

and the most
complete standard
stock line. ..

R

DIPPED PHENOUIC INSULATED

@ Three Temperature Coeffi-
= cients: NPO, N330, N750: Close
- tolerance on all temperature

coefficients.

@ Non-insulated, Molded insu-
lated, Dipped Phenolic In-
sulated.

@ Wide range of capacity values,
close tolerance on all capacity
values.

@ Provide commercial equiva-
lents of many often used JAN
types.

One purpose of the three temperature coeffi-
cients is to provide the means of combining
in parallel, various combinations of NPO and
N330; and NPO and N750 to obtain inter-
mediate temperature coetficients. Formulae
for computing these values as well as a sim-
ple nomograph for quick computations will
be afforded in service information.

The range of capacity values is the most
complete offered as standard stock by any
ceramic capacitor manufacturer. Servicemen
and engineers . . . your distributor has these
capacitors to meet your requirements for TV
replacements, laboratory work, and proto-
type development.

Write for complete list of capacity

values available JAN equivalent
table. and nomograph.

ERIE components are stocked at leading
electronic distributors everywhere.

ELECTRONICS DISTRIBUTOR ‘'DIVISION,

ERIE RESISTOR CORPORATION

Main Offices: ERIE, PA.
Factories: ERIE, PA, « LONDON, ENGLAND
TRENTON, ONTARIO
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amplitude of frequencies above 5,000
cycles is a good 20 db down from that |
of the region between 70 and 1,000
cycles in which the peak powers of
music occur. Incidentally, the response
is just as flat and free of peaks or dips
as the curves; continuous sweeps re-
vealed no departure from the smooth-
ness of the spot frequency curves. The
specified noise level applies to the line-
input channel and my measurements
confirmed it.

The listening quality of the record-
ings is superb. There was a scarcely
perceptible difference between the sound
of the tapes dubbed from such demand-
ing records as the Spectrutone Musical
Gadgetry and Cook Fiesta Flamenca
and the original records themselves
when a Ferranti pickup was used. This
difference could be eliminated by some
judicious treble boosting of the play-
back amplifier. There was no difference
when the G-E pickup was used.

Two input channels are provided, one
for high-impedance mike and one for a
line. The two channels can be mixed
with individual volume controls, with-
out switching. Either the input to the
recording head or the output of the
recorded tape itself can be monitored
both with headsets (or amplifier) or
with a meter. A monitor switch per-
mits instant comparison of the input
with the tape output while recording.
It is even possible to produce an “echo
chamber’” effect when using the mike
3 la Les Paul by the simple expedient
of feeding back a portion of the re-
corded output to the line input. The
only equipment needed is a short length
of cable with a phone plug at one end
and a phono plug at the other.

The 600 can very conveniently be
tied into any hi-fi system so that off-
the-air or off-the-record recordings can
be made at a moment’s notice. The as-
sembly could be removed from the case
and mounted in a cabinet, or vice versa,
in not much over 10 minutes so the re-
corder could be used for both studio
and portable use.

The extremely simple mechanical
section is of superb quality. A single
synchronous motor is used very effec-
tively. Editing is very rapid and simple,
although for such fine touches as elimi-
nating a final “s” from a word, the

the head assembly makes it rather diffi-
cult to mark precisely. Routine mainte-
nance is reduced to a minimum; peri-
odic cleaning of heads and idler and
lubrication every 500 hours covers it.
The service manual (available for $1.75
extra) is very complete and specific.
The electronic portion, the diagram
of which is printed in the Operator’s
Guide supplied with the equipment, is
quite elaborate despite the small size.
Here there are precise adjustments for
all necessary factors—recording and
playback equalization, recording, play-
back and monitoring level, biasing,
noise balancing, etc. All these adjust-
ments are through controls on the
chassis—well out of sight and removed

www.americanradiohistorv.com

WORLD-FAMOUS HI-FI 3-SPEED
AUTOMATIC PHONO
3 SPEAKERS

Deluxe 3-speed auto-
matic record player
with speaker cross over
network for true high-
fidelity. 4 tube ampli-
fier scientifically de-
signed to reproduce
from 20 to 20,000
cycles. Automatic shut-
off for amplifier when
lost record has played.
Beautiful maohogany
cabinet with luxurious
woven grill. Dimen-
sions: 1778 x 157"
x 11", Weight 30 lbs.

Write Dept.RE-1for FREE catalog.

STEVE-EL Electronics Corp.

DON'T
THROW
OLD
RADIOS
AWAY!

" Here's the data you need
to fix them FAST and r-i-g-h-t!

Just look up the how-to-do-it data on that old radie
you want to fix!

Four times out of 5, this giant, 3%-pound, 7i4-page
Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK
gives exactly the information you need to fix it in a
jitty. Tells what is likely to be causing the trouble

. shows how to fix it. No useless testing. No wasted
time. Handbeok covers practically every radio receiver
model made by 202 manufacturers between 1925 and
1942. Using it. even beginners can easily fix old se's
which might otherwise be thrown away because service
information is lacking. With a few simple repairs,
most of these old sets can be made to operate perfectly
for years lo come.

THE ONLY GUIDE OF ITS KIND!

Cuts service time in half !

Included are common trouble symptoms and their rem-
edies for over 4,800 models of home and auto radtios and
record changers. Airline, Apex, Arvin, Atwater Kent,
Helmont, Bosch, Brunswick, Clarion. Crosler, Emerson,
Fada, G-E, Kolster, Majestic, Motowola. Philco, Pilet.
RCA, Silvertone. Sparton, Stromberg and dozens more.
Gives how-to-do-it data on SPECIFIC johs—XNOT gen-
eral theory. Includes hundreds of pages of invaluable
tube and component data. service short cuts, erc.

.. TRY IT 10 DAYS . . . at our riskl...,

Dept. RE-15, RINEHART & CO.,
232 Madison Ave., New York 16, N. Y.

Send 1 i ADIO TROUBLESHOOTER'S
HANDBOOK for 10-day free examination. If 1 decide
to keep book, I will then remit the full price of only
$6.50 plus a few cents postage. Otherwise, 1 will
return book postpaid and owe you nothing.

Nationally
Advertised
for $139.95
CLOSE OUT

PRICE!

Inc.

masssenan

NAME. .cueiemmacnnommamsaneasas

ADDRESS.....cocviaas

CITY, ZONE, STATE
Outside U 8.A.—Price $7.00, cask only

MasssaaMSasAsfAMAssAsAsssAssEssasdssESAMRaiuasRsRas

Same return priviiege

..
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Not a single channel antenna!
Not another all-channel antenna!

But! A brand new type of antenna...

an antenna that gives you... for the

first time . .. peaked performance on
the stations in your area!

A radically new—radicclly different, original
Winegard design idea . . . that for the first
time permits channel peaking on any '

combination of channels you can think of. This

means—it is now possiblz for you to have an '
antenna that is actually tailored to your area
—that will deliver peak gain on the channels

you are able to receive in your area.

WHAT IS THE COMBINATION NEEDED
IN YOUR AREA?

CODE LETTER CHANNEL (ODE MO. CHANNEL Only the Combo gives you SUeh
extreme flexibility—
A 2 I 7 Can be used as a single channel antenna.
Can be used as an oll-channel antenna.
Can be used as o combination yogi peoked to
B 3 2 8 the channels in your area.
Can be used as o stacked array—i{stacking
bars available for stacking 2 and 4 bays.)
c 4 3 9 Can be used as a large screen crray ("Full size” | e
reflector screens avoiloble for such use.} ; %—‘;ﬁ_ 3 5"
= — tH =
D 5 4 Io Features— 2 gy 3? —;ﬁt =7 219 ol 2]
Peaked to the channels in your orea.
Electro-lens Focusing.* -T_—'_T"'—_
Light~—compact—Ilow wind resistance. = =
E 6 5 ]I Adaptable to any reception requirement— ||= )
from close in to the most distant fringe areas. SES B3
Quality-—all weather con:truction—to with- R E1 LTI I (PLA)|
6 12 stand high winds and ice looding.
Note: Due to limited space on this page, it is not possible to explain in great detail all the
technical operating details, cpplications, efc. . . . of this amazing new antennoa. So, for those
SATE G PEND G 7 l 3 who want all the faocts, see your nearest jobber . . . or write directly lfo the Winegard factory.
(P.S. Send us the combination of channels that you receive in your area.)

See your jobber or write us for additional information about the Combo

WINEGARD company

3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA

Winegard — America’s most wanted line of TV antennas — designed to make installations quicker — easier —and more prafitable

JANUARY, 1955 121

www.americanradiohistorv.com


www.americanradiohistory.com

preci

“says: Ask ANY
Engineer or Serviceman,
“WHAT'S THE TOUGHEST
TEST OF ALL?”

YOUR test . .
works in actual use . .

EXCLUSIVE PRECISE 8%2” OSCILLOSCOPE
308K kit torm $129.50
3308w tactory wired $229.50
PRECISE 7 0SCILLOSCOPE
300K

kit form $94.95

300w tactory wired $199.50

fise % precise

. the way the equipment
. under actual
conditions. PRECISE test equipment has
passed that test countless times . . . every
instrument fully proven. That is why YOU
and thousands like you have made PRECISE

the fastest growing line of test instruments orm $35.95

EXCLUSIVE PRECISE VOLT REG V.I.V.M.
#9071 i
tactory wued $49.95

in America today! o
Remember, too, PRECISE uses no
surplus. See the complete line of
PRECISE quality instruments at your,
jobber now—and save!

PRECISE RESISTANCE 2
DECADE BOX R

468K kit form $18.95
factory wired $24.95

PRECISE CAPACITY D[CAD[ BOX
478 kit

m $18.95
#ATBW factory wlved $24.95

NEW PREC|S[ VOLTAGE REG. POWER SUPPLY
#1761 kit form $39.95
ﬁ760w tactory wired $59.95

P Lk

PRECISE RF.AF-TV & MAIKER GENERATOR
t form $33.95

pre- assembled head $38.95
factory wired $53.95

PRKCISE HIGH VOLTAGE PROBE
#99¢ wired only $6.98

PRECISE RF PROBE
12 wired only $4.25

PRECISE CAPACITY ATTENUATOR PROBE
#960 wired only $5.95

NEW PR[CIS[ €m. & MUT. COND. TUSE YESHN
111K hit form 369,95

111w factory wired $139.95

precise % precise x« pre e % pr

610 PNECISE RF SIGNAL GEN[RATOR

NEw PRECIS{ VACUUM TUB{ VOLTM{TER

PRECISE UNIV. AF SINE, SQ. & PULS[ G{N
635K &it lorm $33
#909w

#635W

orm $23.95
pre-. assembled head $28.95
factory wired $39.95

#GIOKA

610w hclory wlved 537 so

m
faclory wired uz 50

GERMANIUM
CRYSTAL
WAFER

CAst

~~ DEVELOPMENT CORP.
OCEANSIDE, NEW YORK

PRECISE NEW T1 TRANSISTOR KIT
PRECISE offers a simple and direct approach to
the understanding of transistors. The instruction
took covers the physics and practical applica-
tions in simple and non-malhematical terms, Two
transistors. one germanium diode, transformer,
electrotytics, r.mls, resistors, condensefs, thas-
si15, etc. are supplied
Model T1

122

Prices slightly higher in the West. Prices and
specifications subject to change without notice

SEND FOR NEWEST PRECISE CATALOG—DEPT. MB-3

Ril only $IT7.95
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from any possibility of accidental dis-
turbance.
In short, the Ampex 600 can not only

| stand up with the very finest and most
expensive studio type recorders as to

| out for

I

high-fidelity quality but is capable of
fine results even in unskilled hands.

The Karlson enclosure

The biggest and toughest obstacle to
complete fidelity in most hi-fi systems
is the inability of the speaker system
to reproduce the lowest octave and a
half—from 16 to 40 cycles—of the
musical spectrum. Many expedients—
some quite heroic—have been worked
extending speaker response
downward to include this last octave.
Lately we have had many efforts to do
the job with relatively small enclosures.
A novel and successful one is the Karl-
son which, though only 34x24x15
inches in outside dimensions, claims and
(to cut the suspense) can in fact deliver
a response down to 16 cycles with a
suitable loudspeaker.

The Karlson could be called a wide-
band resonator. It employs an air
column as a resonant element. Air
columns, however, though very efficient
(as the pipes of a pipe organ can
prove) have some bothersome prop-
erties. They are resonant when their
length equals a quarter wavelength, but
at higher frequencies they behave in
a way very comparable to the behavior
of a transmission line—or particulaily
a stub. Thus a column open at one end
produces a strong fundamental and
odd harmonies; but the reflection from
the open end at frequencies for which
the column is a half wavelength, or a
multiple of a half-wave, is out of phase
and results in cancellation—exactly as
in a shorted stub. The over-all response
curve is as in a of Fig. 2.

Mr. Karlson says that if the column
is given a lip or slot at the open end,
the peaks are broadened, as in b. If the
slot is continued for more than two-
thirds the column length and given an
exponential shape, the result is a flat
wideband response as in c.

Readers who examine the Karlson
enclosure will be hard pressed to see
any resemblance to a column or pipe,
and it is the harder to recognize since

Mr. Karlson has also employed the
FUNDAMENTAL JRD HARMONIC 6TH HARMONIC
-
AR —
4
U+ \_
a |
— —
i -
_5‘_1
’ s
=
Nl % P —
1
'\ 3t 5t
i2 <

Fig. 2—Action of notched organ pipe.
RADIO-ELECTRONICS
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dlslance

* THE FINEST FRINGE AREA
ANTENNA EVER PRODUCED

® UNEQUALLED FOR DISTANCES
; UP TO 200 MILES

* ""HURRICANE-BUILT"
\ —WEIGHT APP. 16 LBS.

The famous Telrex Model 8X-TV, undis-
puted distance champicn for over 6 years.
The accepted standard in fringe area in-

(PATENTED)

stallations . . . if the Model 8X-TV does not MODEL 8X-TV
provide a usable signal, reception is Telrex guaranteed to outper-
either impossible or impractical. Built of {?'O”r“ ag¥ acnutf”t”g fo(’ecqodnebr;”cay
weather-proven compor.ents throughout to antenna. Also available in 2-BAY
withstand severest weather conditions. stacked array, Model 4X-TV,

NEW VHF “KING PIN'‘ BEST FOR B&W OR COLOR TV!

The new Telrex “KING PIN" — utilizing the eMaximum Gain

fctented Conéccl -V- Be?lm theo;y to per- ®Maximum F /B Ratio
ection — provides excellent pertormance 3F i0
on both VHF and UHF. “Conical-V-Beam" :::"Im;r:u_m gaufrtl Usohes
N dipoles afford best and most uniform 0 1daEoT)

match to 300 or 200 ohm line across entire ®Pre-assembled

band. Write for catalogs and prices today! ®|nstalls Quickly

OVER 100 MODLS F\OR EVERY TYPE INSTALLATION

®CONICALBEANS" ore produced un- e& INC. { 9
der U. S. Patent No. 23,346, Camadian
Patent No. 500,436 and British Patent ASBURY PARK

No. 691,485 Other patents perding. #CONICAL-V-BEAMS” O NEW JERSEY

= " TELEREX HAS THE ANSWER TO ANTENNA PROBLEMS
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reflex principle to increase efficiency
further. The result is an enclosure of

| quite complicated structure but one
which does a spectacular job on the bass.
I have had a Karlson on test for a
couple of months and have tried it with
speakers in just about every price
range. Whether or not, as Karlson
claims, it beats a 30-foot horn I could
not determine, having no desire to build
a 30-foot horn. But certainly it can
put out an amazing bass, completely out
of proportion to its size and far beyond
the design capacity of the speaker used.
The degree to which the last octave
is covered will depend, of course, on
the speaker—the lower its resonance,
| the flatter the response below 40 cycles.
. Every speaker seems to deliver from a
w“-h a half to a full octave more range than
one would imagine from the speaker

specifications. The RCA LC-1A and the

older 51582 both have resonance in

free air of between 45 and 50 cycles.

Both, in the Karlson enclosure, give a

response down to 20 cycles which con-

tains a large and dominant component

of fundamental. In an infinite baffle

;7 o ;' . gg ® both cut off severely below 30 cycles.
ﬂ Actually, what surprised me most

| was, not the performance with fine

DON'T JUST MAKE A REPLACEMENT
...MAKE AN IMPROVEMENT

speakers, but what it did with inex-
pensive ones. For instance, I stuck a
Ask for QUAM \ 7/ s PEAKE R prewar Cinaudagraph of the PA type
the quality line, y\ in it and the result was a startling
for all your / \\ bass. The medium-priced SL-12 (RCA)
produced an exceptional over-all fre-
quency response and a very smooth one.
The performance of a set can be no This suggests that those who can, or
better than the performance of its must, let their systems improve with
loudspeaker—and QUAM speakers time, might consider purchasing a
will make any set sound better— Karlson enclosure in kit form for use
because of their patented design, initially with an inexpensive speaker.
heavier magnetic structures, and A fine characteristic, not shared by
because a QUAM replacement all speaker systems, is that it delivers
speaker is an exact replacement —
excellent bass response at very low

speaker needs.

FREE pln SR imgln b
The country have named QUAM their response, .1t has a very.lnd1v1dual. char-
QUAM catalog preferred brand of replacement acter easily and readily recpgmzable.
listing over 100 speahker, by a wide margin (Brand First, the slot spreads the point source
exact replacement Name Surveys. April, 1954). so that the orchestra fills the room

more, so to speak, instead of seeming
to be in the next room and audible

Q“AM-"IC“OLS COMPA"Y through a small hole in the wall. This
Ji aicieionod IR .
owever, there is another effect

which some will like more than others.

' | It is what Mr. Karlson describ
OVER 97 000 T E c H N I c IAN s H AVE I-EAR N E D “co:lstr;q}e?i }‘in; tima;eljf’sfrfllat}?:?ziigiscuai:
How To GeT THE mosT out o | ror av KRR A
BASIC TEST EQUIPMENT K

speakers.

It might be called “built-in reverbera-
tion.” In most rooms and to most ears,
the result is a rather spectacularily im-

'ser\ﬂclﬂg hy Slgﬂiﬂ Substitution’ /% ': proved feeling of presence.

by The speaker, not at all critical as to
Lo LLEURaLRE e (Bl 18 LD S/yna/ § ONLY 40¢ placement, can be put anywhere in a

NEW, UP.TO.DATE, 14th EDITION d 2

: . : # 103 poges. room. The bass response is not depend-
The Mo‘:.lern, Si.rnpliﬁed, Dyn.umif. Approach to . Sﬂbsfifg”-a § nvaluoble ent on use in a corner. I suppose it
all Receiver Adjustment & Alignment Problems " y information S oAb it in s wesetar LEHOUERIT

§ that will help
pkiNethingfcomplicorediitclloctm povliedsuble shudder to think what the resultant
bass would do to the listener’s ears.

% No extra equipment to purchase g the value of
D-500 level indicator, test records

% Universal . . . non-obsolescent Pty 1) ) your basic fest
% Employs only Basic Test Instruments I iy e KT E equipment.
Ask for ©“S.8.8.”" at your local Radio
Almost every audiophile who isn’t
a complete technical dub occasionally
wants to measure the response of his

Parts jobber or remit 40¢ in small
124 RADIO-ELECTRONICS

i irectiy t 37 ¥
e maos oRioEm ety Wilin it PRECISION APPARATUS COMPANY. INC.
70.31 84th STREET, GLENDALE 27, L. I, N. Y,
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system and thereby to ascertain its per-
formance and condition. And there are
many excellent test records available
which would make this possible—pro-
vided he has some kind of output in-
dicator. And there’s the rub, for an
output meter or wattmeter or a.c. volt-
meter is seldom a part of the well-
furnished modern home, even the hi-fi
household. Therefore, in offering its
D-500 level indicator at the modest
price of $3.95 the Dubbings Co. is
filling a real need. The question is: How
well does it fill the need? I’ll summarize
right at the start by saying that it does
a good job of it. It is simple enough to
be useful to anybody bright enough to
understand what a level indicator is
and why one is necessary, and with
reasonable care should offer no trouble
in use.

The D-500 is a very simple gadget
indeed. It consists of three battery type
pilot bulbs in a plastic case, hooked
up so that the bulbs light up progres-
sively as the input voltage increases.
The bulbs and circuit have been chosen
so that the bulbs light up at levels 3
db apart. There are two flexible leads
with alligator clips to connect the
gadget to the loudspeaker or amplifier
terminals.

To use it one adjusts the amplifier
gain with a reference signal so that the
middle bulb just begins to glow. Varia-
tions in level will now be indicated by
variations in the light output of the
three bulbs. A 1-db drop will cause the
middle bulb to go out completely; a
3-db drop will also extinguish the end
bulb; a 3-db rise will cause the third
bulb to begin glowing and a 5-db rise
will cause it to light with full brilliance.
The total safe range is around 8 or 9
db—enough for most hi-fi measure-
ments.

Considerable care is necessary to
avoid bulb burnouts since even the

transients produced by a switch elick

or the setting down of the pickup may
be high enough to blow them out. How-
ever, if you follow the instructions
carefully and exactly, and exercise
elementary judgment, you should have
no trouble. I didn’t. Despite the fact
that I put in several hours of use on
my test gadget, I didn’t burn out a
single bulb. I found I could discern
differences in level as small as a half

decibel, as compared with a perfectly
|

linear wattmeter.

There are many excellent test records
on the market, but Dubbings has man-
aged to find and fill a couple of blanks
which have long bothered many of us.
The D-100 offers a frequency run from
30-1,200 cycles, an unmodulated band
for testing rumble and hum; a 3,000-
cycle band for checking wow and
flutter, and, finally, a unique series of
five bands for testing pickup tracking
and compliance. The two sides are
identical and, if you save one, the
record can last for a considerable
number of years.

The two records and the level indi-
cator together provide just about all
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Ghirardi

J.R.
Johnson

...here’s how to LEARN
SERVICING R-I-G-H-T!

Complete training in modern
professional methods . . . only

$12... 3 months to pay!

FIX ANY RADIO OR TV SET EVER
MADE....easier....better....faster

This big, 822-page book brings you
the kind of PROFESSIONAL training

. that helps you handle the toughest
Radio '& ™v radio-felevision-electronic service jobs
Receiver as slick and as accurately as you now

| TROUBLESHOOTING doF the easy oEes!, W
OF service eginners, aalo ele-
| AND REPAIR Yision Receiver TROUBLE SHOOTING
. 8 2 AND REPAIR is a complete, easily

by Ghirardi & understood professionar trainin
Johnson course. For experienced servicemen, it

is the ideal way to ''brush up” on
specific jobs; to develop better trou-
bleshooting methods and shortcuts;
and to find quick answers to puzzling

822 pages, 417
illustrations

Pri 6.75 service problems.
ce$ Step by step, it takes you through
(See special offer each service procedure from lo-
I in coupon) cating troubles quicker and with less

testing to repairing them faster and
| better.

service ‘‘headaches’’

Radio & TV It's amazing how much easier you
Receiver can repair radio and television sets and
CIRCUITRY even industrial electronic equipment

when you know all about their circuits.
You locate troubles in a jiffy because
you know what to look for and where
to look. You handle jobs lots faster,

AND OPERATION
by Ghirardi &

Johnson better . . . and more profitably.
Radio & Television Receiver CIR-
669 pages, CUITRY AND CPERATION gives you a
417 illustrations complete understanding of basic cir-
Price $6.50 cuits as well as their varieties, It
2 teaches you to recognize them . . . to
(see special offer!) understand their peculiarities , . . to

)
I AND DPERATION (Price
g S6:50)
e e 1 price separately $13.25 .
! Make your training i
Ilbl‘al‘y complei‘e. Have | until $12 has been paid.)
ALL the latest data at  Fwame
i E Address ...

your fingertips. Get
both these books at
only $12.00 for the two
... YOU SAVE $1.25.

OUTSIDE UR.A. . .
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. $7.25 for TROURLESHOOTING AND

B REPAIR; $7.00 for CIROUITRY AND OPERATION ; §13.00
for both books. Cash with order, but money refunded if you
return books in 10 days.

-------------------'-----‘-.

You learn to deal with any kind of
trouble in any kind of receiver. No
guesswork. No aimless testing.

Here are just a few of the subjects
covered: Components and Their irou-
bles; Basic Troubleshooting Methods;
"'Static’*  and "'Dynamic” Testing;
Practical Troubleshooting Tips and
ldeas; AC/DC, 3-way Portable and
Battery-set Problems; Servicing Com-
munications Receivers; A Comnl-te
Guide to Television Service; AM, FM
and TY Realignment Made Easy; Re-
sistor, Capacitor, Inductor and Trans-
former Problems; Servicing Tuning,
Selector and Switching Mechanisrs;
Loudspeakers; Servicing Recorders and
Record-playing Equipment . . and
dozens more, Use coupon, Read it for
10 days at our risk.

LEARN BASIC CIRCUITS....and watch

disappear!

know their fikely “'troublespots’ . . .
and how to eliminate guesswork and
useless testing.

Throughout, this new book brings you
the kind of above-average professional
training that fits you for the bigger,
better-pay jobs. Covers all circuits
used in modern television and radio
receivers, amplifiers, phono pick-ups,
record players, etc.

Price only $6.50 . . . or see money-
saving combination offer in coupon.
10-day FREE examination.

FREE EXAMINATION . . . easy terms!

I Dept. RE-15, RINEHART & CO., INC. P
|232 Madisen Ave., New York 16, N.Y.
Send books indicated for FREE EXAMINATION. In 10 days. I |}
[} will either remit price indicated plus a few cents Dostage or return 1
] books postpaid and owe you nothing.
Radio & TV CIRCUITRY

[J Radic & TV TROUBLE-
SHOOTING AND REPAIR
{Price $6.75) 1

[3 COMBINATION OFFER . . . Both books only $12.00 (Regular

0y save SI.
¥ b [

{(Combination offer is nayahl'e at rate of $3 (plus postage) after
10 days if you decide to keep books, and $3 a month thereafter J
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P T L LR T %onalized listening . . .

by

A modest budget need no jonger limit the quality and
caliber of your hi-fi aspirations. University offers, for the
first time in audio history, a tremendous selection of uniquely
designed speaker and network components so brilliantly
conceived and executed that it is now possible to develop your
loudspeaker system in , relatively inexpensive
stages . . . until what you have meets

your listening requirements.

Progressive Speaker Expansion by University makes it possible
for you to buy a speaker today in terms of the system

you want tomorrow! You are thus able to devote your present
budget primarily in the initial selection of quality amplifying
and program source equipment which cannot be economicaily
altered or substituted at a later date. P-$-E makes your
speaker choice an easy one. Depending upen your goal and space
limitations, there are numerous University speaker systems
that can be started at minimum cost with

immediate listening satistaction.

start planning today...

the W@

o Buy good amplitier ang program source equipment which will
do Justice to your eventual University speaker system

and start with one of the versatile top quality

speakers or combinations recommended in the. P-S-€ chart’

way!

o Build up to a deluxe speaker system with University components
so designed that speaker and network can be easily integrated for hetter
and better sound repr i ithout fear of

o Owna P-S-E speaker system which meets hi-fi quatity standards
from the very beginning—ang reach the highest standard of all-YOUR OWN.

Do it with University P-§-E! Only University products can meet

m
such flexibility of application and demanding performance requirements.

= Ui “”’@ M/m

80 SOUTH KENSICO AVENUE, WHITE PLAINS, "NEW YORK

Y For the complete illustrated Progressive Speaker Expansion charts, write Desk No. 41,

University Loudspeakers Inc., White Plains, New York.

Support the March of Dimes

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

A H Changes dull eye-straining black and white |ctures

associated with the | into beautiful color tones. Seconds to attach. r?o tor
used. Helps eliminate glare and snow in 'rlnge areas
Order direct. Send $1 for screen size up to 187, 5

TELEVISION & RADIO :
size 177, $1.50 size 20", $2 size 217, $2.50 size 24",

INDUSTRY $3 size 27”. We pay postage except on C.0.D. orders.
. a7 eE Satisfaction guaranteed. Inquiries from dealers also
during the past 8 years welcomed.

and have marveled at its i
spectacular progress Zingo Products, Johnstown 13, New York

We're Proud!

to have been closely

In the future as in the past we
will continue :upplymg the Serv-
ice Men and the Electronic In.
dustry with only the very highest
quality merchandise and equip-
ment.

As an added service we will

send you upon request abso- |

lutely free our rnonth]y publi-
cation of the *‘‘Almo Broad-
caster. <.

RADIO CONTROLLED

Garage Door
Operating Mechanism 324.50
P. E. HAWKINS CO.

Write for Information
631 Prospect Kansas City 24, Mo.

RADIO CO.

E 509 Arch St. Phila., Pa.

BRANCH STORES
Norristown, Pa.,
City, N.J., Wilmington, Del.,

Camden, N. J., Atlantic
Salisbury, Md.

126

www.americanradiohistorv.com

AUDIO—HIGH FIDELITY

the material you need to check your
phono system. For instance, if the
response begins to fall off above 7,000
cycles, it’s a pretty safe bet the needle
is worn.

Good recordings

Fiesta Flumenca Cook 1027
Masterpieces from the Theatre

New Orchestral Society of Boston Cook 2064
Organ in Symphony Hall

Reginald Fort Cook 1055

These releases testify that the more the rest
of the industry improves the more Cook seems
to stay at the head of the parade. Fiesta Fla-
menca is a tvpical Cook tour-de-force, a superb
record in sound of the Spanish equivalent of a
jazz jam session. From a hi-fi point of view it
stands by itself and is one of the greatest re-
cordings ever made by anyone. If it's transients
you want—and everybody seems to want them—
here is a gold mine. In fact it contains little
but transients. Except for a guitar, an ocea-
sional burst of castanets and some sporadic sing-
ing, the music (and it ¢z music) consists almost
entirely of heel clicks and taps, hand clapping
and vocal ejaculations. I doubt that a TV set
is faced with more demanding waveforms than
some presented in this recording.

Masterpieces of the Theatre. which includes
an excerpt from Bizet's Carmen, Rossini’s over-
ture from La Gazza Ladra, Mendelssohn’s Mid-
summer Night's Dream and von Weber's Eury-
anthe, is a horse of a ditferent color.

Most notable is the extreme dynamic range,
the almost unprecedented lack of distortion in
the peaks and the excellent definition even in
the highest crescendos. Even in the biggest
peaks—and some of them are in excess of 20 db

above the average level—the separate instru-
ments stand out cleanly and distinctiy, instead
of merging into a vague boom or roar.

But this record has to be played loud—at

least 500 nmiilliwatts for the peaks, which, | assure
you, is enough to bring the cops -unless you live
by your lonesome. At lower levels it falls nearly
as tlat as a fried cold-storage egg.

Organ in Symphony Hall is one of those rare
records which tells you, not how good your sys-
tem is, but how far short of perfection it still is.
This is quite possibly the best recording of the
pedal range of an organ and includes the whole
bass spectrum down to and including 16 ecycles.

Americana for Solo Winds and String Orchestra
Eastman Rochester Symphony, Howard Han-
sen conducting. Merecury MG 0003

The notable points about this record are: The
music is pleasantly soothing, an excellent balm
for nerves tautened by too much listening at
high levels to the more modern, bombasti¢c and
dissonant music of most good demonstration
records. It features the oboe, flute, clarinet,
trumpet and English horn in solo works. re-
producing them with great naturalness. In
several passages the solo instrument plays
against a heavy bass: these offer an excellent
opportunity to test system intermodulation—and
your ear’s ability to recognize it. Fully up to
Mercury's recent high standards.

Musical Gadgetry Vol. 1 Spectrutone AH-1002

If you remember those wonderful saloons and
beer gardens of the pre-Prohibition days, this
extraordinary recording will take you back so
you can almost taste that mild beer and smell
the savory free lunch. And, if you can’'t remem-
ber but have wondered what stimulated people
to cry into their beers before the juke box was
invented, this will answer your question vividly.
This disc records with remarkable fidelity some
of the tremendously complicated mechanical
music-makers of the era before World War I,
including several large saloon type music boxes, a
variety of mechanical pianos and xylophones, and
finally a hurdy-gurdy and a street piano and even
a carousel band organ.

Aside from its capacity for evoking nostalgia,
the record otfers some very interesting hi-fi
material. The jucket says that microscopic in-
spection reveals that the record covers the range
from 20-25,000 cycles. The complete fidelity with
which, not only the music, but the various in-
cidental noises are reproduced is indirect evi-
dence of this. END

RADIO-ELECTRONICS
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MODEL

260

MULTI-TESTER

outsells all others combined!

More technicians are using the Model 260 20006 35S bea vou .
than any other high-sensitivity VOM, Over half e
a million Model 260’s have been sold to
date! 20,000 Ohms per volt. You'll find it
wherever quick, accurate, electrical checks
are needed. It's so handy, so dependable, so
sensibly priced. Ask your jobber to show
you the Simpson Modei 260. Only $38.95,
including Adjust-A-Yue Handle.

Carrying cases from $6.75.

ADJUST-A-YUE
Handle

the new vom with a 7/ meter

20,000 Ohms per volt DC. 5,000 Ohms per volt AC. 33 RANGES

DC VOLTAGE: 0-1.6, 0-8, 0-40, 0-160, 0-400, 0-1600, 0-4000 volts
{20,000 ohms per volt sensitivity)

AC VOLTAGE: 0-3, 0-8, 040, 0-160, 0-800 valts {5,000 ohms per

volt sensitivity) 4 ‘

AF OUTPUT VOLTAGE: 0-3, 0-8, 0-40, 0-160 valts (0.1 microfarad 4 ’

internal series capacitor) . <k '

VOLUME LEVEL IN DECIBELS: —12 to -+45.5 DB in 4 ranges. 3

Zero DB Power Level, .001 watt in 600 ohms. o L . :
DC RESISTANCE: 0-500 ohms (4.5 ohms center); 0-5,000 ohms (45 ohms center}y

0-50,000 ohms (450 ohms center); 0-500,000 chms (4,500 chms center};

0-5 megohms (45,000 chms center); 0-50 megohms {450,000 chms center)

DC CURRENT: 0-80, 0-160 microomperes, 0-1.6, 0-16, 0-160 milliamperes,

0-1.6, 0-16 omperes {267 millivolts moximum drop)

MODEL 262 complete with 2 test leads with removable SEE THEM AT YOEBR JOBBER, OR WRITE...
alligator clips, 4,000 v. DC multiplier ¥
Dealer's Net Price, including Adjust-A-Vue
Handle. .$59.50 Corrying Case. .$9.95
Accessory High Valtage Probe ! .

for 16,000 volts DC. .$11.50, ELECTRIE COMPANY
40,000 volts DC..$12.50

-

WORLD'S LARGEST MANUF-,A(TURER OF ELECTRONIC TEST EQUIPMENT
5203 W. Kinzie St.,, Chicago 44, IHlinois, Phone: EStebrook 9-1121
In Conada: Bach-Simpson, Ltd., Landon, Onr'ario
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Part II—Tone coloring; the vibrato circuit

the WURLITZER
ELECTRONIC
ORGAN By RICHARD H. DORF*

BASS 1 2 3 5
3

(»o

mﬂtﬂmmﬁr_nﬂ:

TONE COLORING  13/5'
TONE COLORING  22/%
PICCOLO

ORCH FLUTE

TRUMPET

FRENCH HORN

SOFT FLUTE

BASSOON

A
A
A
A
a
A
|
-
A

FLUTE PICKUPS

KEY

UPPER MANUAL

A
@ sOFT FLUTE PICKUPS
@ TRUMPET PICKUPS

HE available variety of tone
colors for both manuals of the
Wurlitzer organ is obtained by
mixing stops, since actually there
are only two varieties of color, flute
and trumpet. This scheme could be
diagrammed only on a page at least
several times the size of this, so only
the upper manual is shown (Fig. 1.).

The upper manual is equivalent to
the swell on a usual organ. The keys
are shown in pictorial form, numbered
from F18 to C61. C25 corresponds to
middle C, 261.7 cycles. The reed chart
above the upper-manual chart shows
the 73 reeds and their notes, ranging
from bass to treble.

Let us see what happens when we
play the upper manual with the SOFT
FLUTE & stop pulled. Start by pressing
middle C (key 25) and find it on the
manual in Fig. 1. Note that a hori-
zontal column of figures extends to the
right from the sOFT FLUTE 8 marking
on the chart. Follow the line of boxes
upward from key 25 until it intersects
the sorT FLUTE 8 line; you will find a
box with the number 25. This indicates
that when C25 is pressed with the SOFT
FLUTE 8 stop pulled, a pickup on reed
No 23 is energized.

Next we must know which pickup on

*Author: Electronic Musical Instruments. Radio
Magazines, Inc.
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that reed is energized. Note that to the
left of the soFT FLUTE 8 marking is a
square. According to the key at the
bottom of the chart, all pickups for
this stop are the soft flute pickups—
tone screw immediately over the reed,
with greater distance (and therefore
less effect) than the other similar screw
on the reed which is for normal flute
tone.

Thus, from Fig. 1 we know that
under these circumstances we will get
only a soft flute tone from the organ,
at the pitch of middle C.

Leaving the SOFT FLUTE & tab in the
on position, we also pull the FRENCH
HORN & tab. Again following the boxes
up from key 25 to the FRENCH HORN &’
line, we find the number 25, indicating
the same reed. But at the left of the
FRENCH HORN 8 title is a triangle,
which, after reference to the key at
bottom, shows that a normal flute pick-
up screw has been energized. Now both
screws on reed 25 are energized.

Tone coloring

We can make the tone quality more
interesting by adding to the former two
stops the one called TONE COLORING 225",
Following the boxes upward to the
TONE COLORING 225’ intersection, we find
the number 44. Referring to the reed
chart, we see that we have energized a

www.americanradiohistorv.com
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Fig. 2—Connectlon board on reed
chamber.

normal flute pickup (triangle to left of
TONE COLORING 2%’ designation) on the
reed supplying a note G 1.5 octaves
above our C25. This is approximately
the third harmonic of our middle C
(key 25).

Let us add a fourth stop, TONE COLOR-
ING 1-3/5% By the same process we find
that we have added the normal flute
pickup on reed 53, the E about 2.25
octaves above middle C, approximately

RADIO-ELECTRONICS
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the fifth harmonic of middle C (key 25).

Thus we can see that pulling TONE
COLORING 223’ adds the third harmoniec
to any notes played at 8 pitch and
pulling TONE COLORING 1-3/5’ adds the
fifth harmonic. This is carried on as
far as possible until the TONE COLORING
stops run out of reeds after which
octaves are repeated, giving subthird
and subfifths. This scheme is simply a
harmonic synthesis system somewhat
similar in principle to the more com-
plex Hammond system.

The TONE COLORING stops which take
care of only fifth and third harmonics
are not the only parts of the harmonic
synthesis system. The second harmonic,
an octave above the 8’ note, is handled
by the ORCHESTRAL FLUTE 4’ stop. When
we play middle C with that stop pulled,
we energize the flute pickup on reed 37,
which is C an octave above middle C.
The fourth harmonic is supplied by the
PICCOLO 2’ stop, which energizes reed
49, two octaves above middle C. Thus
the system gives us control over the
fundamental, second, third, fourth and
fifth harmonics. There is also a BASS
16’ stop which gives the subfundamen-
tal, one octave below the key struck.
Naturally, these stops can be manipu-
lated in many ways to give different
tone colors.

The upper manual also has two trum-
pet-tone stops which have no relation to
the harmonic synthesis system, though
they work the same way. The first is the
TRUMPET 8 stop. Assuming we have
struck middle C (key 25), with the
TRUMPET 8’ stop pulled, we find that we
have energized a pickup on reed 25.
From the semicircle opposite the stop
name and the key below we see that it is
the trumpet pickup—the strip of metal
close to the end of the reed—which is
energized. The second trumpet stop is
the BASSOON 16°, which energizes the
trumpet pickup on the reed one octave
below the key struck. Though the trum-
pet stops are not related to the har-
monic synthesis scheme they can, of
course, be added to any combination of
flute stops to produce still more com-
binations.

The lower manual operates in the
same way, except that there is no fifth
harmonic, but a sixth instead, plus an
eighth. The lineup is as follows:

Subfundamental—BAss 16’
Fundamental—HORN 8’

Second Harmonic—FLUTE 4’

Third Harmonic—TONE COLORING 2253’
Fourth Harmonic—piccoLo 2’

Fifth Harmonic—none

Sixth Harmonic—TONE COLORING 115’
Eighth Harmonic—FIFE 1’

In addition, the lower manual has a
TENOR TRUMPET 8 which uses the trum-
pet pickups and an ACCOMPANIMENT &’
which uses the soft flute pickups.

The keys of the lower manual ener-
gize many of the same pickups as those
of the upper manual and do not add
anything. Thus if key 25 on the upper
manual is pushed with the TRUMPET &’
stop pulled, pushing key 25 on the lower

JANUARY, 1955

manual with the TENOR TRUMPET 8’ stop
pulled will simply energize the same
pickup, but will produce no additional
sound.

The pedals have no selection of stops,
with a single tone quality obtained by
making each one energize a separate
pedal pickup screw on the lowest 13
reeds. An additional time-constant net-
work is used at each pedal contact to
make the pedal tones speak and decay

AUDIO—HIGH FIDELITY

more slowly than those of the manuals.

Fig. 2 shows the connection board on
the reed chamber to which all the key-
ing leads go. This board, on its inner
side, contains all the 165 printed-circuit
time-constant filters. Each keyed pickup
has 160 volts d.c. on it. The first eight
notes of the trumpet pickups have only
50 wvolts, obtained by using special
dropping resistors at the bass-end en-
trances of the corresponding stop rods

Fig. 3—The upper-manual key action. Loudspeaker is mounted beneath manuals.
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Fig. 4—Schematic of the vibrato circuit—less low-frequency oscillator.
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Fig. 5—Vibrato phase-shift oscillator. Primary control is the speed switch.
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SEND FOR IT TODAY!
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STAN-BURN
G-PARAEE

CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE

Q. STAN-BURN
0BP4A ... .514.95 108P4 $10.20
OFP4A 21.10 12LP4 11.90
ZKPAA 24.45 12LPaa L . 13.95

18.75 12Qra 11.90
ZQP4A B1014 23P 11.90
Dumont 21.00 12UPaA 14.50
12UP4aB 28.75 14CPa 1860
13CPA 24.50 150Pa 17.50
15DP4/B1014 16KPa 17.50
umont 23.75 16DP4 or A 17.50
6APAA . 30.95 16JP4 or A 17.50
6DP4A (N.U.).. 25.28 16CP4 or A 17.50
6GP4 or B... 1.25 16FPa 17.50
6KPA/16RPA 24.20 16WP4 17.80
6KPAA 16AP4 17.50
Aluminum) 28.35 16AP4A 23.00
16)P4A (N.U.).. 25.25 16EpPa 19.00
6LPAA ... 28.50 '
6wWPaa 26.50 1 = .
6GPaB 31.28 16GP4 or A 21.00
78PaA 24.25 17BP4 18.50
78PaB 30.30 17CPaA 24.50
7CP4 34.00 17GPag 22.60
7cP 19FPa 23.00
(Atuminum) 38.50 19FPaA 24.00
19a 41.50 19AP4 23.90
20cPa 30.00 19AP4A
20LP4 37.50 o 2395
214pPa 42.00 @0cPg
21€Pa 32.80 | 21EPa e
21EP4A 37.35 21AP4 26.50
24aPa 78.50 24aP4 49.00

PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

AUTHORIZED DISTRIBUTORS for: General Efectric,
Kenrad, Tung-Sol, National Uni Oe¢ Wald, Regal.

Automatic and General Motors.

AUTOMATIC CUSTOM-BUILT RADIOS for Plymouth,
Ford., Chevrolet and many others, always in stock.
We carry a complete stock of HI-FIDELITY and
SOUND EQUIPMENT Send us your requests. We
atso carry a complete (ine of poputar makes of Radio
tubes at 50/109, discount. Also many other special
purpose and transmitting types, and all eclectronic
parts and equipment at lowest prices. Send us a
list of your requirements for prompPt dquotations.
Terms: 2095 with order. Balance COD. All Prices
FOB. NEW YORK Warehouse. Minimum grder $5.00.
Write for our latest price list and Hi-Fi Catalog to

Dept. RE-1
RADIO and

STAN-BURN =:zesee, oo

1697 BROADWAY ¢ NEW YORK 19, N.Y.

N

&

o

°
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| brought into sight.

AUDIO—HIGH FIDELITY

and splitting the nichrome wires. Fig.
3 shows the rear of the console with the
upper-manual key action raised and
Note the 12-inch
speaker secured to the board beneath
the manuals in front.

The Wourlitzer vibrato

The vibrato circuit may well be called
exciting by many people who have
sought a practical way to introduce
genuine vibrato—frequency shift—into
systems where the original tone source
must remain at a constant frequency.
The amplifier system of the organ is
not particularly notable, with the excep-
tion that one of the stages is used for
gating. It normally has cutoff bias
which is removed through a time-con-
stant circuit by a series of paralleled
contacts under the keys whenever any
key is pressed. This eliminates noise of
any kind in the absence of a signal.

The heart of the vibrato circuit (aside
from the low-frequency oscillator) is
shown in Fig. 4. The treble input from
the reed pickups containing frequencies
between 138.6 and 4,186 cycles is fed to
the grid of a 6SQ7 (V1) preamplifier
in a standard cathode-biased -circuit.
(The bass signal is fed through a fairly
similar stage directly through the main
amplifier system without vibrato.)
From the plate circuit of the 6SQ7 sig-
nals go through Cl to the grid of V2,
half of a 6SN7-GT.

A phase splitter of the “long-tailed”
type, V2 provides two signals: one from
the cathode circuit, across R1; the other
from the plate, the two signals 180°
apart in phase. At the plate the signal
is divided into two parts, one part
passing through C2-R2 and the other
through C3-R3. The cathode signal is
also divided in two paths, one passing
through R4-C4 and the other through
R5-C5. The plate and eathode signals in
each leg are then combined, one through
C6-R6 and the other through CT7-RT.

The entire purpose of these six legs
is to act as a phase-shift network, pro-
ducing two signal outputs which have
a constant phase difference of about
90°. The two outputs appear at the
points marked X. Their phase relation-
ship to the original V2 input signal
changes, of course, with changes in fre-
quency. But they maintain a difference
between themselves of about 90° from
about 500 to 15,000 cycles. We can call
these signals quadrature voltages, for
the vibrato of the Wurlitzer 44 is a
phase-modulation system.

The two quadrature voltages are fed
to the grids of V3 through blocking
capacitors. The two signals are mixed
at the plate of V3 and the mixed output
is again a single signal taken from C8.

Vibrato-frequency voltage at either
5.7 or 6.7 cycles is obtained from a low-
frequency oscillator and phase inverter;
it appears in push-pull on the grids of
V3. It causes the two triodes to conduct
singly. When the phase of the low-fre-
quency signal makes the left grid posi-
tive and the right negative, the left

(Continued on page 134)
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You’ve made them the leader
FOR 25 YEARS

Ever since Mallory introduced the first
commercial vibrators 25 years ago,
they have consistently led the field.
They have led . . . and are still leading
¢ . . not only in quality but also in
acceptance by service men and manu-
facturers alike.

Service men prefer them. Surveys show
that 5 out of 6 service men use Mallory
vibrators for replacement work.

Set manufacturers prefer them. More
Mallory vibrators are used as original
equipment than all other makes combined.

Now better than ever. New standards of
quiet operation are set by the latest Mallory
vibrator. A floating inounting for the inter-
nal mechanism cushions out hum . . . makes
these the quietest vibrators ever.

See your distributor todoy. Ask him about
the special Mallory Vibrator Deal—6
vibrators that cover 75%, of vour replace-
ment jobs. And get a copy of the latest
Mallory Vibrator Guide.

ON AUTO RADIO JOBS BE SURE TO USE...

MALLORY MIDGETROLS®—Simplified de- . { MALLORY CAPACITORS — FP electro-
sign cuts replacement time lo minutes. :.‘;?;' !?(::cssfor rl(}]])ei:cl;ll};l:l}tjr\ic::lfd P]"’;}:vc:{:;*:g'
o . R life even at 85° C. Plascaps®, tubular
and excellent stability. Versatile line of plastic type, have permanent, moisture-
single and dual types. proof terminal seals.

Accurate tapers, noise-free operation,

l P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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o ‘_OR c1s M = 15 M ‘_o c1S
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Quick Rig!

THE
SNAP-OUT
ANTENNA WITH THE

EXCLUSIVE (%) DOUBLE LOCK
FEATURE?

Boom also folds to take less
room in storage and for
ease of installation. Sure-
grip mast clamp holds in
gale-force winds . .. will not
slip or crush.

Exclusive with KAY-TOWNES

*  Elements will not droop, sag or
. fold up on a Kay-Townes An-

tenna . . . they're nested and
double locked in position to
stay in position,

KAY-TOWNES

brings you complete

New features that make
the K-T “"ReaArR-GUARD”’ America’s

most advanced TV Antenna!

% Completely Preussembled, it’s
mechanically safe!

% It snaps in place to stay in place!
Elements are double locked in position!
A K-T Exclusive!

% No bolts or nuts to tighten on
elements!

db GAIN
OwmwtnewnsST

db6AIN
L N E LT XL R

1 »
FREQUENCY MCS

Front to back ratio is better than 25/1 forward lobe
30° or better standing wave ratio 1.2:1 average.
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THE ANTENNA DESIGNED TO REJECT UNWANTED SIGNALS FROM REAR AND SIDES!

In areas where many local staticns or stations
from near-by cities interfere with reception, ordi-
nary antennas cannot filter out unwanted signals
from sides and rear ... BUT the KAY-TOWNES
REAR-GUARD, with a front 10 back ratio far in
excess of 20 to 1, is designed for this particular
job ... to give quality recegtion even in prob-
lem areas.

Add to the REAR-GUARD’S pin point selectivity
such exclusive K-T features as double bocked and
rested elements that cannol droop or sag, Sure-
Grip Mast Clamp that holds in gale-force winds
without slipping or crushing, extra rigid construc-
t on and wood dowel pins and crimped ends that
r2lieve metal fatigue due to vibration .. . they all
add up to America’s most warted TV Antenna.

... for Performance look to KAY-TOWNES!

AN

ANTENNA COMPANY

wvow americanradiohistorv. com

KAY-TOWNES
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NEW!
1955

ABC or COLOR TV

model! 1947 to 1853 models.

H. G. CISIN, PUBLISHER

TV DOCTOR

ATTENTION: NOVICE SERVICEMEN

The new TV DOCTOR was writ-
ten expressly for the novice by
H. G. Cisin, noted TV educator
and author. Mr. Cisin  has
trained thousands of TV tech-
nicians, many of them now
holding important positions in
television. Flis vears of experi-
ence are embodied in this valu-
uable book!

TV DOCTOR contains just the
info you need to start in TV
servicing. No theory, math
or formulas. but tull of prac-
tical information. Copyrighted Tronhle Shooting Guide
pin-points hundreds of TV troubles, enabling you to
diagnose faults without previous experience. Method
applies to all TV sets, old and new. Special chpts.
on COLOR TV and U.H.F. Usefnl data about TV
sets, tuners. antennas, lead-ins, interterence. satety
suguesttlions. rHow to read schematic diagrams. Prac-
tical hints for prospective service .

men. Many clear ilustrations.... Postpaid $1

LEARN COLOR TV
THIS EASY WAY!

Just off the Press!

———— H. G. Cisin’s remarkable book
A l takes the mysters out of Color
Z 35 TV, The only hook which ex-
by, % plains this fascinating new TV
development in a simple down-
to-earth manner. It
translates the highly technical
| descriptions of research scien-
| tists into Dlain everyday lan-
| guage.
I Covers basic color principles,
compatihle color TV system, the
| color signal. color 'T'V reception,
il mus practical pointers on color
pix tubes, tests, ete. Just the
info ;l'V servaciemen must have to cash in on this
rapidly expanding new field. Pro- q
fusely” illustrated.......... . Postpaid $1

FAMOUS "TV CONSULTANT"

TV Serwcemans Silent Partner
New, easy-to-use way to solve
toughest TV troubles. UHF
section includes conversions, in-
stallations and servicing. Mod-
ern alignment methods shown
by pictures, diagrams and sim-
ple directions, tell exactly what
to do and how to do it. Prac-
tical pointers on use of all TV
Test Instruments. Over 300 pix,
raster and sound symptoms. De-
tailed directions tell where and
how to find faulty parts. Over
135 RAPID CHECKS. many
using pix tube as trouble locator. 125 illustr. of scope
wave torms, diagrams, station patterns, show various
defects—take mystery out of TV servieing,. NO THE-
ORY—NO MATH—NO FORMULAS—just practical
service info. cove: 11 types of .

ring all vpes of  poctpaid $2

actually

TV sets. S
NEW! 'I954 TV TUBE LOCATOR
TROUBLE INDICATING TUBE LOCATION

GUIDES for over 3000 most popular models from
Admiral to Zenith plus PIX TUBES used in each
eIt 19 1Ad storehouse of val-
uable servicing info. prices .

very low for large volume sales.... FPostpaid $1

NEW! Trouble Shooting PIX GUIDE
incl. TV TERMS Explained
Sect. { is a fully illustrated GUIDE to oft-recurring

pix faults. Causes and cures exDlained. Copyrighted.
Trouble Indicating illustrated chart tells where trou-
bles start in typical TV set—illustrations show re-
sulting faults TV pictures. Sect. 2 explains hundreds

i’;m'll;;’“.terms in non- techm Posfpmd $1
NEW! TV TROUBLE TRACER

Each vol. contains different copvrighted ‘‘Trouble
Indicating TURE LOCATION GUIDES™ of over 500
most popular TV models. Vol. 1 has older sets, vol. 3
newest 1954 models. 40 common picture troubles
illustrated. traced to source and cured

Vols. 1, 2 & 3......Postpaid 50¢c ea.

oa
] Order from your Jobber today. or if ]
| not stocked, order postpaid from: n
= Harry G. Cisin, Dept. E-30 =
Amagansett, New York
B Enclosed find 3. Send postpaid n
B [ Color TV CITV Pix Guide M
B TV Doctor 1TV Tracer, Vol.1 W
B (I TV Consultant [JTV Tracer. Vol.2 W
[J TV Tube Locator TV Tracer, Vol. 3
| =
B Name |
: Address . =
| City | |
AN EE NN NN NN NN EEE NN
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triode conducts. When the phase is re-
versed, the right triode conducts. This
causes a continuous change in the phase
of the V3 output signal over approxi-
mately a 90° range.

When the left triode conducts, one
signal of a given phase goes through.
When the right triode conducts, the
other quadrature signal comes through
and there has been approximately a
90° phase shift. And the shift is smooth,
for the signal enterging from the mixer
is the vectorial sum of the two voltages
at the plates of the two triodes. If both
are conducting equally, as is the case
at the 0°, 180° and 360° points of the
low-frequency push-pull signal, the
nmixer output is 45° away from either
extreme. Thus the phase at any instant
is dependent on the contributions of the
two triodes, a function of the relative
low-frequency grid signals at that in-
stant. These signals vary in a sine-wave
manner, producing a phase swing that
is smooth and natural.

The output of the mixer is connected
through C8 to a filtering stage which,
by using frequency-selective negative
feedback, cuts off sharply below 130
cycles so that none of the vibrato-fre-
quency signal can affect the amplifier
and speaker.

Phase-shift circuit

The oscillator is shown in Fig. 5; it
is half a 6SL7-GT operating as a
standard phase-shift oscillator. The
primary control is the two-circuit three-
point VIBRATO SPEED switch. In the
FAST position R2 is used as the second
resistor of the phase-shift network, de-
termining the frequency at about 6.7
eycles. The second section of the switch
connects the grid circuit of the other
half of the 6SN7-GT,.a phase splitter,
to the arm of the VIBRATO DEPTH switch.
This switch determines how much
oscillator signal is sent to the phase
splitter.

When the VIBRATO SPEED control is at
sLow, R1 is in the phase-shift network,
making the oscillator frequency about
5.7 cycles. When it is in the oFF posi-
tion, the output section of the switch
disconnects the phase-splitter grid from
the oscillator output.

Since the rate of phase swing and
appacrent music signal frequency swing
depend on the oscillator frequency, the
SPEED switech determines the vibrato
rate in the music. And because the
oscillator output determines how much
total phase shift will occur, the DEPTH
switch determines how deep or wide the
vibrato will be.

This vibrato circuit effectively does
the same job as the Hammond vibrato
scanner, but it does the job electrically,
without moving parts, in a manner
which can only be called elegant. Such
a vibrato, with its ease of construction
and compactness, does an almost im-
possible job which has puzzled many
who wished to add automatic vibrato
to guitar amplifiers and the like, only to
be forced to settle for an inferior ampli-
tude tremolo. END

www.americanradiohistorv.com

| 'EVERY PRICE SLASHED!!...!

For New Year Stock Clearance!
T.V., WOOD CABINETS Beautiful Mahox veneer
uhle model Inside: 1914"x1512"H.x19" deep. Open-
ng: 1314"x10Y T'H With safety glass & 1215” mask.
Adﬁplm)(e |o arger screen sels mal\es $5 95
HI-Fl 127-15” SPEAKER BAFFL =

'OUNCER’’ OUTPUT XFMR (ll/s"x'l/p")
Beam po\\el tube to 3.2 chm voice coil.. €a. % .79
FIBREGLAS CABINET LININ "Finest

acoustlcal material. 36" wide—) el running ft 1.15
PLASTIC GRILLE CLOTH . , (’aut:f\ll Gold
Mahogany weave. Cut to order—S5: sQ.
CRYSTAL HAND MIKE . . . hi- lmpednnce Rugged
moulded bakelite case: 6 ‘ft. shid. cable 3.95
#* 20 PUSH-BACK WIRE . Red. Yellow Blue
or Black.. 100 ft. roll B9c; 1000 ft./$6.95
MAGNET W|RE #32 P.E., 12 oz spool .98
400 ft. spool—ea 29c; 4’ 1.00
namel.. .. ..50 ft./$1.29; 100 ft./ 1.98
POWER RHEOSTATS . Brand New: 1/4 shafts.
25 Watt—75. 100, 110 250. 350 or
olhms) & .5 ...ea ..... 69
50 Watt—15 ohms. ....ea. $1 ; 8/ 5,95
50 Watt—32 ohms..................ea. $1. 49 61 6.95

50 Watt—1250 ohms
WOOD CABINET & CHASSIS FOUNDATION
Handsume walnut veneer. Inside: 1114”X7l12"x61/4".
dial opng. (right). PLUS malchmz s‘ 75
ck.

6 tuhe punched chassis & ba

! ALNICO MAGNETS

Just a few of the many
tyges always in stock or cut to

CVLINDNICI\L

5/3"04D.

/18 L. o -$ .79
POLISHED BAR “9/16"x
‘l 32” 32"
100/ 7.50
o
12/ s.00
27X
39; 6/ 5.95
18"
.D., pol. c; 3/ 1.98
ALNICO CHiP MAGNETS
small 1rreg shapes.
Approx. 90 p ,,,,,,
c uz $1.50/1Ib.

ALNICO MAGNET KIT o Powerful Bar Block,
od, etc. Kit_of 10 ass
(WRITE FOR LATEST "ALNICO" SUPPLEMENT)

!'JUMBO RADIO-ELECTRONICS PARTS KIT!!
OVER 10,000 ALREADY SOLD !!

MONEY ON PARTS?

SW‘ITCHES
ACTS.
M RS

RADIO_ DIAGRAMS, COILS. TRIM-
PLUS DOZENS OF DTHER iTEMS!! $3
(shpg. wt. 20 Ib 95
“DIRECT FACTORY SPEAKER REPAIRS SINCE 1927"
Min. Order $3.00. 200, deposit req. on all C.0.D.
Full remittance with foreign orders, r‘lease add sut'«
clent postage—excess refund

lm RADIO CORP.

SEE THE LATEST IN

New York 7. N. Y.
Electronics

EQUIPMENT

— e ————— A M P e — e —— e S M e S S M S S RS

I——._._._

Newark's1955 Catalog

Select the fast,
ftam the New Electronics Reference Book
— full of the latest releases and largest
selections of High Fidelity, Radio, TV,
Amateur and Electranics equipment.

easy, dependable way

EWARK

ELECTRIC COMPANY
Dept. RE-1 223 W, Madison, Chicago 6, i,

RADIO-ELECTRONICS
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SUPE'RIOR

o
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w

TEST CRAFT

SUPREME . siceviascam .
RADIO CITY_. PRODUCTS. ..

GENERAL ELECTRONICS. ..

ELECTRONIC MEASURE-
MENTS CORP.. sud

GRUEN

WESTON
TRIPLETT

MARION

ACRO

HOLYOKE

SUPREME . ...c.ovuivonons
DUOSONIC . .iovvnvnnnnss
MAGUIRE . ..,....

CAPITOL
NELSON

ROTO-BROIL 400
MODEL IMPERIAL DELUXE. .

W

G
\5‘\

This is the opportunity of a lifetime!

PRICES REDUCED UP TO 80%

Below mentioned units are not kits, but all factory wired and brand
new. Some models have been discontinued by the manufacturer, but
every one is factory sealed and carries a one year, factory guarantee.

COMPLETE STOCK-

of Nationally Advertised Radio & Television Testing Equipment,
Parts, and Electrizal Appliances to be sold regardless of cost.

Our
Selling-Out

Dealers
Net Price Price
Mode\l 1553 Multitester .......cciveaveeceeomaeason $ 29.2 $ 14.50

PB-100 Multitester ..o .ovvuuunnn.. 28. 15.00
680—5000 Ohms per volt Multitester. . 14.50
670-A Supermefer .............iiiieniaaan 22.75
TV=1) Tube Tester. o v v sumnieisepsposecmming 37.95
£60 Signal Generator.............. 34.50
TY-50 Genometer ........ 38.00
Television Bar Generator. .. 32.50
W1, A.C.-D.C. Multitester 11.50
399, A.M.-F.M. & Television Signal Generator

(AGEMOEEENCE M 1 6 0 0.0 0 0 0BG B CIOBEOHE0 8o Gb & 39.50 19.50
TC-10, A.C.-D.C. Multitester. .......... BB I S 14.85 9.85
TC- 50 Combin. Tube and Set Tester.... .. 9S8 29.50
TC-75, Combin. Test Speaker and Signal Tracer.. 39.50 24.50
543-S, Multitester 14.50
322, Tube Tester 29.50
461 AP Multitester 19.95
668, Electronic Multitester 39.50
665, A.C.-D.C. V.T. VYolt-Ohm Capacity 59.50
200, A.M.-F.M. & Television Signal Generator,

A.C. operated ... adliisas s se e unddl e 39.50 24.50
689-1F, Ohmmeter, incl. leather case......... 3650 19.85
630, Wheatstone Resistance Bridge............ 145.00 75.00
637, Kelvine Wheatstone Res. Bridge......... 185.00 100.00
333, D.C. Volt-Ohm Milliammeter........c... 26.95 14.50
102, Volometer . ... .. caiactins.s'demns.-yee 14.99 11.90
104, Volometer .............. 26.95 21.50
106, Yacuum Tube Yoltmeter. .. 35.90 28.75
205-P, Tube Tester............c.ouun. .. 47.50 37.50
206-P, Mutual Conductance Tube Tester........ 83.50 67.50
8005 ©Oscilloscope) b e fsamrta b male sl o - wuilols 59.58 79.50
22" D.C., D'Arsonval Type, | Milliammeter,

Metel Fau¥e o Yo lineabld < wed Lolaiird e Wi iwin 12 9.95 2.95
507, F.S..1.2 Milliam. Meter.............c... 12.95 3.95
331-JP 30 Amperes, Meter. .. .....cccuiivuen. 12.95 4.95
3" D'Arsonval Type | Milliam. with calibrated

Yo!t-Ohm Current Scale, Meter. ............ 12.98 3.95
Radio & Phonograph Chassis Cradles...... ve. 695 2.95
8" Glass Recording Discs, soid_only in

cartons off 24. . ... L L dE R g e e e e aas 7% each 15
12" Metal Recording Discs, sold only in

cartons of 5OL o, o o gel e gmm o s oo o By 1.50 each .30
180 ohm resistance line cords, é feet with plug.. 1.25 each .35
No. 22, stranded, tinned, copper push-back

wire on 500” spools. ... .oovviu.. each spool  5.00 2.50
3 speed recordplayers, with life-time needle,

portable case, speaker & amplifier......... . reduced to 14.95
Capri, 3 speed recordplayers, cartridge With

double-needle, plastic case, speaker and

amplifier .. ittt i it reduced to 19.95
Recordchanger ....c..covinn.. “esvsreaeaas 375C each 9.95
Automatic Pop Up Toas?er fully guaranteed..., 19.98 each 9.95
Electrical Waffle maker.............. veoosss reduced to 3.95
Genuine, imported Black Forest, hand-carved,
cuckoos every |5 minutes, ..oveieioieinaan reduced to  7.95%
Electronic, oscillating massager with infra-red

heat combined ........cvvieniienraiaans 8.95 each 3.95
Teletron Radio, plastic cabinet.............. reduced to  9.95
Fully Automatic Rotisserie and Broiler Com-

bination, 7-way, with time clock, 3 heat

element, double powered. . ........c..0un.n £9.50 29.95

Telephone:

Cable Address:

OREGON

All prices are f.o.b. New York, 20% deposit with order, balance G.O.D., or full remittance with order
WRITE, PHONE OR WIRE YOUR ORDER FOR IMMEDIATE DELIVERY, QUANTITIES ARE LIMITED.

METROPOLITAN ELECTRONICS & INSTRUMENT CO.

106 Fifth Ave., New York 11, N. Y.

5-1707

METRONICS

TEST-CRAFT
Model TC-10

Quality Multitester
AC and DC Voltage Ranges: 0-5/15/150/
1500,/3000 Volts. DC Current Ranges: 0-5/
50 ma. 0-1.5 Amps. Resistance Ranges:
0-100 ohms, C-100 K. Size:

Complete with bat- 85
teries and full in- Only
structions.

Reg. $14 85

‘Model 399 Combination

F. M., A. M. and Television
Signal Generator A.C. Operu!ed
Generates R.F. fre.
quencies from 150
kilocycles to 50t e
megacycles.  Posi- 4
tive action attentu-

at all times. R.F. s}
obtainable sepa-j
rately or modulated B
by the Audio Fre-|
quency. 3

Complete with test]
leads and full in-

structions. pal Only $]g 50

~ TEST CRAFT
Model TC-50

Tube and Set Tester

tests all tubes up-to-date incl. 4,5, 6, 7L, octals,
loctals, television, magic eye, fhyrafors slngle
ended, floating filament, mercury vapor, new
miniatures, etc.

Multimeter Specifications: AC and DC VYoltage
Ranges: 0-1-100-1000-5000. DC Current Ranges:
0-10/106/! Amp. Low Resistance Range: 0-10,00¢
Ohms. Medium Resistance Range: 0- IOO 000
Ohms. High Resistance Only

Range: 0-1 megohm.

Complete  with test
leads and full instruc-
tions. _Reg. | 349 50 -

"TEST CRAFT
Model TC-75

Combination Test Speaker and Signal Tracer

Reg. $39.50
plus speaker substitution
plus resistor tester
plus condenser tester
plus output indicator tution

Complete with full |ns'ruchons

ony $24.50

plus field substitutor
plus voice coil substi-

JANUARY, 1955
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ELECTRONICS
Now brings you a compact

LIGHT-SENSITIVE
Flyback — Yoke — Continui
Tesrin Tow cotemt|  NEON-TUBE CIRCUITS

for only

$ 49 Interesting  characteristic
2 \

{A $59 value)

® Checks low |
and high im- |
pedance yokes |
and flybacks.

® Detects even

one shorted By JOSEPH BRAUNBECK

turn.

® An  improved
Continuity
Checker:
Checks con-
densers for

opens, electri- 2 o 2 2 S S 9 |
cal sharts, or leakage. Ordinary contimuity fest- | | T is not generally known that most sistor biases the amplifier tube to cut

pemziz‘; use as ‘“‘photocell”

ers will not do this. neon lamps, especially the low-voltage off. When the illumination is removed,
PY tyvpes, are considerably light-sensi- the bias disappears and plate current
‘ tive and may be used successfully as flows, energizing the relay. Adjust the
Tv componenl Tesler photocells for experiment. neon-lamp voltage for maximum sensi-
Illuminating a neon lamp results in  tivity when the hookup is finished. The
PERFORMS circuit will operate from daylight in a
SIX UIMITING RESISTOR DETERMINES SLOPE shadowy room or from a 60-watt bulb
4 at 2 feet.
VITAL ' e If there is no need for extreme sensi-
o f tivity, this circuit can be used in much
FUNCTIONS & ] equipment containing photocells. The
You get S176 worth § ERRE rl relay should have a resistance of about
S e nog 2 b= Tuse 1,000 ohms or more and a sensitivity of
Vom in 3 Jompact § é 0 FH——EXTERNALLY LIGHTED TUBE. about 10 ma or less,
ing low price of § W S o HHHHH Instead of the relay, or in series with
only . . . XY 3 H R+ 7 it, a milliammeter with about a 10-ma
pt ~ s Naun full-scale deflection may be used for
$ 98 : 00 u 00V paRK CURRENT comparing light intensities.
’ STRIKING VOLTAGE
; Fig. 1—Neon tube characteristics. o IGHT
» - a decrease in the striking voltage and in /,//
18s terrific as a an increase in the so-called “dark cur- L J
o PICTURE TUBE TESTER rent.”’ This dark current is the current KOVDC iifoo'x KEON
o FLYBACK & YOKE TESTER which flows through the lamp wh‘en the b
voltage across the electrodes is not JMEG
® SELENIUM RECTIFIER TESTER sufficient for firing. Fig. 1 shows these X
o CONDENSER TESTER | characteristics: Fig. 2—Simple experimental circuit.
e CONTINUITY TESTER | The simplest circuit for experiment- If a 50-megohm resistor is not ob-

ing with a light-sensitive neon lamp is  tainable, one can be made up of several
shown in Fig. 2. It consists of a 100,000-  gya]ler values. Any triode out of your

ohm potentiometer for varying the sup-  junkbox can be used for the amplifier
ply voltage, a neon lamp, a limiting {ype.

[ ]
HELD STRENGTH METER resistor and a sensitive meter. Any in-
. strument having a deflection of 50
5:,.',‘5 ggo?ifymgpe"’"°" ZochE H ORI microamperes or less is usable. When i : CPRSTRRCESIET

stallation cost . . . the neon lamp is illuminated with a %
RELAY @_

e PICTURE TUBE REACTIVATOR

Measures pic signal
strength directly

S I e ﬂL1§h11g11t o1 egposed to sur}llght, the i
identifies TV. FM, pointer of the instrument will move a & ?
TVE signals . . . 2 : ame
Has 12 channel little. Currents up to 5 microamperes UG\Hi ANY TUBE
lector; ltiplie .
.s_f‘vf,‘;{," o et i can be obtained. ANy J SOl
signal areas . . ig 1 1 ing i >
tinge, 10-50,000 Though this is an lx}terestmg experi- <
ool ) ment, such a circuit is not useful for 10K G 10w - Ww
areas, UMF or controlling any device by light—the =

" Money Back Cuarantce current flow is too slight. . Fig. 3—Improving circuit sensitivity.
Sidts], FERITE, Ton HitRers Opery®h ampd Fig. 3 shows an amplifier with a re-

-3B, ery a 2 . q ong a a .

110V AC. Weight 22 Tbs. .. D et 889, lay in the plate circuit, controlled by a A more sensitive circuit using the

light-sensitive neon lamp. When light 0A4-G cold-cathode trigger tube is
TRANSVISION, Inc., New Rochelle, N.Y. falls upon the neon lamp, the dark eur- shown in Fig. 4. When the neon lamp

JOBBER INQUIRIES INVITED | rent increases. The resulting voltage is illuminated, Cl is charged by the
| drop across the 50-megohm grid re- dark current. After reaching a critical
136 RADIC-ELECTRONICS
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P FREE EXTRAS

® ELECTRICAL & RADIO TESTER

® ELECTRIC SOLDERING IRON

® RADIO TROUBLE-SHOOTING GUIDE
® TV BOOK

® F.C.C. TRAINING

® QUIZZES

°

CONSULTATION SERVICE

h ® GUIDE TO HIGH FIDELITY I

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio ''Edu-Kit" offers you a home study
course at a rock bottom price. Our Kit is designed to
train Radio Technicians, with the basic facts of Radio
Theory and Construction Practice expressed simply and
clearly. You will gain a knowledge of basic Radio Prin-
ciples involved in Radio Reception, Radio Transmission and
Audio Amplification.

You will learn how to identify Radio Symbols and Dia-
grams: how to build radios, using reqular 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. You
will learn code. You will receive training for F.C.C. license.

THE PROGRESSIVE RADIO
“"EDU-KIT" IS COMPLETE

You will receive every part necessary to build IS differ-
ent radio sets. Our kits contain tubes, tube sockets, chassis,
variable condensers, electrolytic condensers mica con-
densers, paper condensers resistors, line cords, selenium
rectifiers, tie strips, coils, hardware, tubing, instruction
manuals, etc.

Every part that you need is included. These parts are in-
dividually packaged, so that you can easily identify every
item. A soldering iron is included, as well as an Elec-
trical and Radio Tester. Complete, easy-to-follow instruc-
tions are provided. All parts are guaranteed, brand new,
carefully selected and matched.

In addition, the ""Edu-Kit'' now contains lessons for serv-
icing with the Progressive S|gnal Tracer, F.C.C. instruc-
tions, quizzes. The "'Edu-Kit" is a complete radio course,
down to the smallest detail.

THE PROGRESSIVE RADIO
"EDU-KIT" 1S USED
THROUGHOUT THE WORLD

The Progressive Radio '"Edu-Kit'" is used in every state

of the US.A., the District of Columbia, Alaska, Virgin
Islands, Puerto Rico, Hawaii, Guam and the Canal Zone.
It is used in 79 countries in all parts of the world, includ-
ing Canada, Philippines, Korea, South Africa, Saudi
Arabia, Venezuela Israel, France, England, Japan, India,
etc. The "Edu-Kit* is very popular with American service:

men stationed overseas.

The "Edu-Kit" is designed to work with satisfaction any-
where. Consequently, ifs power supply operates on 105-
125 volts, AC or DC. Also, since some countries use other
voltage supplies, an adaptor for 210-25¢ volts AC or DC
is available for $2.50.

The U.S. Post O#Hice permits CQD shipments only within
the U.S. and U.S. possessions and territories. Shipments to

LEARN PRACTICAL ELECTRONICS
WITH THE PROGRESSIVE

RADIO "EDU-KIT"
% YOU BUILD A CODE OSCILLATOR

% YOU BUILD A PROFESSIONAL SIG-
NAL TRACER

497 UNION AVE., DEPT. RE-100,

NO ADDITIONAL PARTS NEEDED
ATTRACTIVELY GIFT-PACKED
EXCELLENT BACKGROUND FOR TV

Used in 79 Countries

MAIL
TODAY

BROOKLYN 11,

oney 3@ 95 compieTE

With the NEW IMPROVED 1955 Progressive Radio “EDU-KIT”
Now Includes: HIGH FIDELITY SIGNAL TRACER, CODE OSCILLATOR

W Absolutely No Knowledge

of Radio Necessary

other countries and to Army Post Office and Fleet Post
Office addresses must be paid for in advance.

There is an extra charge of $1.00 for shipment outside of
continental U.S.A., for special handling and packaging.
Send check on U.S. bank, money order (U.S. or Inter-
national) Unesco coupons or currency.

THE KIT FOR EVERYONE

The Progressive Radio "Edu-Kit" was specifically pre-
pared for any person who has a desire to learn Radio, The
Kit has been used successfully by young and old in all
parts of the world. It is not necassary that you have even
the slightest background in scierce or radio.

The Progressive Radio "Edu-Kit'' is used by many Radio
Schools and Clubs in this country and abroad. It is used
for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the world.

The Progressive Radio ''Edu-Kit"
All instructions are included. All parts are individually
boxed, and identified by name, illustration and diagram.
Every step involved in building these sets is carefully ex-
plained. You cannot make a mistake.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be
taught to recognize and repair troubles. You will build and
learn to operate a professional Signal Tracer. You receive
an Electrical and Radio Tester and learn to use it for
radio repairs. While you are learning in this practical way,
you will be able to do many a repair job for your neigh-
bors and friends, and charge fees which will far exceed the
cost of the ""Edu-Kit''. Here is your opportunity to learn
radio quickly and easily, and have others pay for it. Our
Consultation Service will help you with any technical prob-
lems which you may have.

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 Trans-
mission, Radio Reception, Audio Amplification and servic-
ing by Signal Tracing is clearly explained. Every part is
identified by illustration and diagram. You will learn the
function and theory of every part used.

The Progressive Radio ''Edu-Kit'' uses the principle of
"Learn by Doing''. Therefore you will build radios to illus-
trate the principles which you learn. These radios are de-
signed in a modern manner, according to the best princi-
ples of present-day educational practice. You beqin by
building a simple radio. The next set that you build is
slightly more advanced. Gradually, in a progressive man-
ner, you will find yourself constructing still more advanced
multi-tube radio sets, and doing work like a professional
Radio Technician. Altogether vou will build fifteen radios,
including Receivers, Transmitters, Amplifiers, Code Oscil-
lator and Signal Tracer. These sets operate on 105-125 V.
AC/DC

requires no instructor.

swell.
913 Willbanks Ave.,

wlth the klt is real

Clark Smiti
mueh T am enjoying your Kit.
1 velieve the Ki

Bill Leonard

in'less than three hours. He's mighty

N.Y.

% YOU BUILD 15 RADIOS = [] Send *‘Edu-Kit’’ Postpaid.
% YOU RECEIVE MANY FREE GIFTS YOUR ORDER EEZ:E 2.5):‘555(':\/ P aater torE e, 22y
% YOU LEARN TROUBLE-SHOOTING SH'PPED SAME E a Ieaush azlllhl(ulmalcn?fol?-mahon describing
YOU GET OUR FREE CONSULTATION ; :
* SERVICE DAY RECE'VED H :::,M ~~~~
% YOU RECEIVE QUIZZES i el it
PROGRESSIVE "EDU-KITS™ INC. i

JANUARY, 1955

www americanradiohistorv com

and finds the Et)ouble if Nthere is any to be
It 18 the only Kit that I have seen.
is worth much more than vou charge for it.
stand. It has hel?ed me to understand my

amous CBS commentator,
did receive one of your Radio *Edu-Kits'’ and I'm happy to report “that my ten-year-old
boy. with very little supervision, huilt a néommete three-tube receiver—one that works—
prou
clear and the electronic material wholly adequate for
speaking as & radio ham operator of twenty years standing,

10-Day Money-Back Guarantee.

| enclose full payment of $i9.95 (U

| enclose full nay;wnt of $20.95 (Qutside U.S.A
50.

| will pay $19.95 plus postage (U.S.A. only).

[J] Send me FREE Radio-TV Servicing Literature. No Obligation.

PROGRESSIVE “‘EDU- KITS" INC.

497 UNION AVE., Dept. RE-100

BUILD 15 RADIOS AT HOME

SCHOOL INQUIRIES

INVITED
The “Edu-Kit"” has met the test of years
of use by individuals and groups in every
part of the werld. Among constant users of
the ‘“Edu-Kit’" are Schools, Clubs. Boy Scout

Troops. etc. It is used for training and re-
habilitation of Armed Forces Personnel and
Veterans throughout the world.

Mr. Crite Mason, Jr.. Director of Radio
Department, GI’IgUS College, writes: “Your
records will tell you just how many kits we
have used in the past three years and |
want you to know that we have had excellent
success in using them in our training pro-
gram, Your kits serve many purposes. and
we are finding more uses for them as the
months come and go. Thanks."

Comments from Satisfied
Users of the Progressive
Radio “Edu-Kit”

Cyrrl chupmq 130 Grant St., OLYPHANT.

1 10 thank you for thal marvel
‘Edu l\lt" whlc you have sold me,
1 have put all of the radios together,
have fixed two of my oOwn sets with the
Signal Tracer. I have more than gotten my

would Interest me and help me for the future.
Through your help I think [ have found it in

Radio.

Goldburn P. Maynard, Box 632, Pedro
Mugue PO, PARAISO, CANAL ZONE:
~*Through this medium 1 would like to say
that I am verv glad that I sent for vouar
““Bdu-Kil.’’ I bave studied the lessons very
carefully and have built many sets.

am now enjoying the Transmitter that
I built recently. Through this *Edu-Kit,”” 1
am now in the Radio business and progxessmg
nicely. Enclosed are my quizzes that [
swered honestly.

Dorothy M. Walker. 2455 Nw Quimby
St,, PORTLAND. OREGON: ‘‘I have enjoyed
readmg and studylng the ‘Edu-kit" Instruc-
tion Bock, and have just completed Set X%
wnh excellent results,

‘1 believe you xf'reatly under- estlmate the
value of the knowledge that the Kit offers.
1 received a promotion to Insp ecwr in the
Electronics Dept. of the firm where 1 am
employed. This happened just one week after
I received the ‘"Edu-Kit.’' In that time I had
completed Sets #1 and #2, My employer
was quite interested in my new-found knowl-
edge.

Joseph E. Stasaitis, 25 Poplar
WATERBURY. CONN.: "'l have been working
Radio Kit and have learned much,

money. I was read spend $240.00 for a
Cor‘xjrseK but 1 round your ad and sent for your

“r have repaired several sets for my
friend: and made money. The “EduKn
paid for itself. Your Troubleshooting Guide
alone ls worth the money that I paid for your
Course,”

Robert L. Shu#, 1534 Monroe Ave., HUNT-
INGTON. W, VIRGINIA: ‘'Thou ght 1 would
drop you a few lines to say lhat I received
my ‘*Edu-Kit,”” and was really amazed that

Place,

h a bargain can be had at such a low

““The Trouhleshootin;z Tester that comes

ucl
nnce l have already started repairing radios and pnonographs Mv friends were really surbrised
get into the swing of it so quickly

found.”
ALA.: Thls is to let you know how
that is so complete.

It is very easy to under-
\g{ Reserve Tramm bener -
485 Madison Aw N.Y.: ‘I certainly

and you should be too. Your instructions are

educauonal Purposes, and I'm

Include ALL FREE EXTR/SRS
A

nly)

““Edu-Kit’’. No Obligation.

Brooklyn 11, N.Y.
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UHF CORNER REFLECTOR

. 743

@ easy installation!
@ high gain!
o fine directivity!

Fast and easy installation, high db gain, exceptionally
fine directivity—these aren’t new features, by them-
selves, but when combined in a single fine antenna,
that’s news! They have made the ampHENOL Light-
weight Corner Reflector popular alike with dealers,
servicemen and set owners. Installers are particularly
happy with the Lightweight. When the reflector screens
are opened (like a book) the element snaps out and
the antenna is easily attached to the mast That’s all
there is!

Gain rises from 8 db at 470 mc to 12%2 db at 890 mc
for the single bay model. When two Lightweights are
stacked these figures are 11 db to 15 db. Directivity
patterns reveal a single strong forward lobe on each
channel, single and stacked.

Reflector screens are made of sturdy electro-gal-
vanized steel with a positive rust-resistant chromate
conversion seal. The element is heavy gauge alumi-
num. The Lightweight is a rugged antenna which will
give many years of fine service!

All these PLUS features at only $9.85 list each.

AMERICAN PHENOLIC CORPORATION
Chicago 50, illinois

In Canada: AMPHENOL CANADA LTD,,
Toronto

ELECTRONICS

voltage, Cl discharges across the grid-
cathode circuit of the 0A4-G and fires

that tube.
_,_l:—_
<

W7V ACOR DC

100K <
@(

A
—VVVY

Fig. 4—Circuit uses 0A4G trigger tube

The cireuit may be operated from an
a.c. or d.c. supply. If ae. is used, C2
is necessary to smooth the relay ecur-
rent. Anode current will flow only as
long as light is present. For d.c. opera-
tion, C2 may be omitted. Plate current
will flow until the circuit is interrupted
by the switch.

For these experiments you may use
any type neon lamp with an ignition
voltage lower than 100. This is because
lamps designed for low striking volt-
ages have activated electrodes, increas-
ing their light sensitivity. Higher power
illumination glow lamps perform espe-
cially well because their greater elec-
trode surface results in increased sensi-
tivity. A built-in resistor does not af-
fect performance. I recommend types
NE-34 and NE-40.

As sensitivity varies widely for lamps
of the same type, it is advisable to try
different lamps until you find the best.
It is also possible to build a relaxation
oscillator for testing, as shown in Fig.
5. The light-sensitive neon lamp func-
tions as a variable resistor for a re-

(I

Pl |t

LIGHT SENSITIVE e

loovypc  NEON 1=k

-

i
IMEG i R
—AAA- )

s B |
LIGHT PROOF SHIELD

Fig. 5—Relaxation oscillator circuit.

laxation oscillator using another neori
lamp. To avoid confusing results, the
second lamp has to be shielded against
light, as it might also be sensitive. Il-
lumination of a light-sensitive tube in
this circuit increases the oscillator fre-
quency. With a neon lamp of good sensi-
tivity the frequency varies from about
1 eyele (darkness) to about 1,000 cycles
(sunlight).

This circuit is also useful for testing
and comparing ¢onventional phototubes.
As neon lamps sometimes show a defi-
nite polarity, try each lamp “both
ways.” If you wish to compare lamps
more accurately, the frequency of the
relaxation oscillator may be lowered by
adding a large charging capacitor of
about 1 uf. This capacitor is indicated
by the broken lines. If it is not in the
circuit, the electrode capacitance of the
second neon lamp acts as a charging
capacitor. END

RADIO-ELECTRONICS
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Here’s a TV Multi-Outlet distribation
system that gives clean, snow-free
reception to every receiver . . . with an
increase in signal strength and with
signal-to-noise ratio maintained in the
bargain. A single Multi-Outlet Jerrold
System can feed 20 receivers, and
Jerrold Distribution Amplifiers can be
grouped for larger installations. Re-
ception at each receiver, on all chan-
nels, will be the best the antenna can
provide in the area,

INSTALLATION MADE EASY
Profusely-illustrated booklet tells
all about distribution systems—
theory, cost estimates, installa«
tion, etc. Free with each ABD-1
Amplifier. 25¢ separately. Write
for your copy today.

JANUARY, 1955

The complete Jerrold Distribution
System designed for 24 hour operation
is built to the same standards as larger
Jerrold Community TV systems which
serve as many as 5000 sets from a sin-
gle antenna. Yeta Jerrold Multi-Outlet
System costs less than half the price of
ordinary installations using unsightly
separate antennas for each receiver.

Investigate this profitable field now{
Send for free catalog sheets describing
all components,

www.americanradiohistorv.com

LINE SPLITTER (if needed)

Type T1604—Equally divides ampli-
fier ouvtput up to 4 ways. No tubes.
Cannot overload.

LINE TAP IMPEDANCE MATCHER

One for each receiver. Compensotes
for line response titt, Completely
isolotes receivers from eoach other,
Matches 72 ahm feed line to 300 ohm
sets No tubes.
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Superior's new

Model 670-A

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7 500 Volts
A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms

CAPACITY: .00l to | Mfd. | to 50 Mfd. (Good-Bad scale for
checking quality of electrolytic condensers.)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,00C Henries
DECIBELS: —é to +18 414 to +38 434 to 458

Measures 6

x 912" x 4"

SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

ADDED FEATURE:
Built-in ISOLATION TRANSFORMER
reduces possibility of burning out
meter through misuse.

28!

The Model 4670-A comes

housed, in a rugged
crackle-finished steel
cabinet complete with

test leads and operating
instructions.

Superior's new

Model TV-11

Y Tests all tubes including 4, §, &, 7, Octal, Lock-
in, Peanut, Bantam, Hearing Aid, Thyratron
Miniatures, Sub-miniatures, Novals, Sub-minars,

Proximity fuse types, etc.

Y Uses the new self-cleaning Lever Action Switches
for individual element testing.  Because ol ele-
ments are numbered according to pin-number
in the RMA bose numbering system, the user

can instantly identify which element is under
test. Tubes having tapped filaments and tubes
with filaments terminating in more than one

pin are truly tested with the Model TVY-Il as
any of the pins may be placed in the neutral
position when necessary.

Y The Model TY-Il does not use any combination
type sockets. Instead individual sockets are
used for each type of tube. Thus it is impossible

EXTRA SERVICE — The Model

type oscillator incorporated
will detect leakages even when the fre-

TV-11 may
be used as an exiremely sensitive Con-
denser Leakage Checker. A relaxation guency is one per minute.

TUBE TESTER

SPECIFICATIONS:

to damage @ tube by inserting it in the wrong
socket.

% Free-moving built-in roll
plete data for all tubes.

* Newly desig(\eq Line Voltage Control compen-
sates for variation of any Line VYoltage between
105 Yolts and 130 VYolts.

% NOISE TEST: Phono-jack on front panel for
p!ugglng in either phones or external amplifier
will detect microphonic tubes or noise due to
faulty elements and loose internal connections.

3 750

chart provides com-

The model TV-11 oper-!
ates on 105-130 Volt 60
Cycles A.C. Comes housed
in a beautiful hand-
rubbed oak cabinet com-
plete with portable cover|

in this model

NET

SUPERIOR'S NEW MODEL TvV-40

A complete picture tube tester
Y for little more than the price
of a "make-shift" adapter!!

The Jodel TV.40 1s absolutely com-
plete!  Self-contained. including built-
in power supply. it tests picture tubes
in the only practical way to efficiently
test such tubes; that is by the use of

EASY TO USE:

Simply insert line cord into any 110
volt A.C. outlet, then attach tester
socket to tube base (fon Trap Need
Not Be on Tube). Throw switch up
for quality test . . . read direct on
Good-Bad scale. Throw switch down
for all leakage tests.

SHIPP
NO MONEY WITH ORDER — NO C 0.D.

Try any of the above in-

struments for 10 days before | popt™ p97, 3849 Tenth Ave., New York 34, N.Y.

O=A._.. . —lT]
[_| $7.40 within 10 days.
~ monthly for 6 months.

‘ - ] L
satisfied return unit to us, B2 lipcems SISO

monthly for 6 months.

| $11.50 within 10 days. Balance $6.00

C.RT1 TUBE TESTER

Tests all magnetically deflected
tubes . . . in the set . . . out
of the set . . . in the carton!!

SPECIFICATIONS:
Tests ALL magnetically deflected picture tubes from 7
inch to 30 inch types.
Tests for quality by the well established emission
method. All readings on '"Good-Bad'' scale.
Tests for inter-element shorts and leakages up to 5§

o $158

@ Tests for open elements.

Model TV-40 C.R.T. Tube
Tester comes absolutely
complete—nothing else to

buy. Housed in round cor-
nered, molded bakelite
case. Only.vrcanes e

ED ON APPROVAL

.............. Tot.
$3.85 within_ 10 days.

al Price $15.85 |
Balance $4.00 |
monthly for 3 months.

I Name —— T et ek s |
you PuvaNlgicorapietely sat:— | Please send me the units checked. I agree to pay down payment within |
isfied them send down pay- | 16 days and to pay the monthly balance as shown. It is understood Add
ment amd pay balance as in- there will lhe no ﬁnance,linterest 0{: any othler charges, nr(l)\'ided T send TEBS oot e e e e e s e e e e |

. - my monthly payments when due. is further understood that should
dicated on coupon. No In- | I fail to make pavment when due, the full unpaid balance shall become Cit 7 S
terest or Finance Charges | immediately due and pavable. B o ecc B R A 1 - State.........
Added! 1f not completely | Model 67 otal Price $28.40 — Mode! TV-11.......... Total Price $47.50 Model TV-40
|
-

no explanation necessary.
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The Model
TV-50

A. M. Radio F. M. Radio

Amplifiers

—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

Black and White TV Color TV

R. F. SIGNAL GENERATOR:

The Model TV-50 Genometer provides complete coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
R.F. is available separately, modulated by the fixed 400 cycle
sine-wave audio or modulated by the variable 300 cycle to 20,000
cycle variable audio. Provision has also been made for injection
of any external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50
Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. This service is used for checking distortion in
amplifiers, measuring amplifier gain, trouble shooting hearing
aids, etc.

BAR GENERATOR:

This feature of the Model TV-50 Genometer will permit you to
throw an actual Bar Pattern on any TV Receiver Screen. Pattern
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars.
A Bar Generator is acknowledged to provide the quickest and
most efficient way of adjusting TV linearity controls. The Model
TV-50 employs a recently improved Bar Generator circuit which
assures stable never-shifting vertical and horizontal bars.

CROSS HATCH GENERATOR:

The Model TV-50 Genometer will project a cross-hatch pattern
on any TV picture tube. The pattern will consist of non-shifting,
horizontal and vertical lines interlaced to provide a stable cross-
hatch effect. This service is used primarily for correct ion trap
positioning and for adjustment of linearity.

it
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7 Signal Generators in One!
R. F. Signal Generator for A.M.

R. F. Signal Generator for F.M.
Audio Frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

YY XYY YN

Marker Generator

SPECIFICATIONS:

DOT PATTERN GENERATOR (For Color TV)

Although you will be able to use most of your regular standard
equipment for servicing Color TV, the one addition which is a
“must” is a Dot Pattern Generator. The Dot Pattern projected
on any color TV Receiver tube by the Model TV-50 will enable
you to adjust for proper color convergence. When all controls and
circuits are in proper alignment, the resulting pattern will consist
of a sharp white dot pattern on a black background. One or more
circuit or control deviations will result in a dot pattern cut of
convergence, with the blue, red and green dots in overlapping
dot patterns.

MARKER GENERATOR:

The Mbodel TV-50 includes all the most frequently needed marker
points. Because of the ever-changing and ever-increasing number
of such points required, we decided against using crystal holders.
We instead adjust each marker point against precise laboratory
standards. The following markers are provided: 189 Kc., 262.5 Kc.,
456 Kc., 600 Kc., 1000 Kc., 1400 Kc.,, 1600 Kc, 2000 Kc., 2500
Kc., 3579 Kc,, 4.5 Mc, 5 Mc, 10.7 Mec. (3579 Kc. is the color
burst frequency.)

The Model TV-50 comes abso- s 50

lutely complete with shielded
leads and operating instructions.
Only r "ET

'ED ON APPROVAL

NO MONEY WITH ORDER — NO C 0.D.

Try it for 10 days before you
buy. If completely satisfied
then send $11.50 and pay bal-
ance at rate of $6.00 per
month for 6 months. No In-
terest or Finance Charges
Added! If not completely sat-
isfied return unit to us, no
explanation necessary. i

JANUARY, 1955

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-91, 3849 Tenth Ave., New York 34, N Y.

Please rush one Model TVY-50.
within 10 days and to pay $6.00 per month thereafter.
It is understood there will be no finance, interest or Address
any other charges, provided | send my monthly pay-
Il'nefnf: \:hen dkue. It is furfh:r understood "‘1’ should
ail to make payment when due, the full unpaid it
balance shall become immediately due and pavable. Lk o State

Name B —

1
|
| agree to pay $11.50 :
|
|
|
|
-
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for complete protection

SELENIUM
RECTIFIERS *

)

The rectifier center is a real trouble zone. That’s why all Radio
Receptor selenium rectifiers are specially built and tested to elim-
inate arc-over danger, short circuits and heating at the center con-
tact point. Even assembly pressure, or pressure applied in mounting
the rectifier cannot affect its performance.

This “Safe Center” feature of RRco. rectifiers is accomplished
by deactivating the area of the plate under the contact washer. ..
An added safety factor that gives protection during mounting and
when the rectifier is in use.

No wonder RRco. selenium rectifiers arc preferred by leading
manufacturers of radios, TV and other electronic equipment.
Millions in use under all conditions—including high humidity—give
eloquent testimony to their dependable service. Next time you need
rectifier replacements demand the bright green RRco. units with
“Safe Centers.”

We also manufacture transistors
and silicon and germanium diodes

Semi-Conductor Division

RADIO RECEPTOR COMPANY, INC.

In Radio and Electronics Since 1922
SALES DEPT.: 251 West 19th Street, New York 11
WAtkins 4-3633 -« Factories in Brooklyn, N. Y.
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Technicians

RACKET ALLEGED

Four persons were taken into custody
as a result of a raid on the Sutter
Television Service, Brooklyn, N. Y.
According to the District Attorney,
whose Rackets Bureau made the raid,
the concern has been doing a $350,000-
a-vear business, a large part of which
was suspected to be in overcharges.

The District Attorney’s office stated
that the company took service calls
only by telephone and did no repair
work whatever in the home. The mini-
mum charge for a repair appeared to
be about $18, though the majority of
charges followed a pattern of $28.50,
$37.50 and $45.70, it was said.

It was also alleged by the District
Attorney’s office that in many cases
new parts were taken out of TV sets
and replaced with old ones, though it
was not explained just how the com-
pany made money by the practice.

LONG ISLAND PUSHES PRP

A Public Relations Program, initiated
by the Radio Television Guild of Long
Island (N. Y.), will feature cooperative
advertising and service of customer
complaints.

“Guild licensing,” or issuing creden-
tials to members who meet minimum
technical and other requirements, has
been under discussion and the Rules
and Membership Committees have been
assigned the job of classifying the
membership.

The proposed customer complaint
bureau had been intended to work in
cooperation with local Better Business
Bureaus. but since there is no BBB

”

| nearer than New York City a different

approach will be needed.

Other proposals included a means
of financing consumer repairs through
a local bank, use of new and improved
types of bill forms, group insurance
and a service clinic. It was expected
that the various committees handling
the propositions would be able to
synchronize their work so the proposals
could be embodied in a package pro-
gram for presentation to both the
membership and to prospective mem-
bers.

NETSDA DEBATES LICENSES

Licensing was the main theme of
discussion at the November meeting of
the National Electronic Technicians
and Service Dealers Associations. The
association’s counsel, Mr. Joseph For-
man, using the New York City bill as

RADIO-ELECTRONICS
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Weew TRIO ARISTOCRAT ROTATOR

\\’{j 3 x NOW AVAILABLE IN FOUR
' GLORIOUS COLORS!
ZZ129L Twin-Six
N

GRIGGSVILLE, ILLINOIS

JANUARY, 1955

far superior construc-
tion. Rugged, foolproof
—easily installed.
Parasitic elements sup-
ported by TRIO's revo-
lutionary new “lnsta-
Lok’ clamps. Low chan-
nel dipoles supperted
by the strongest conical
head made. No vibra-
tion — No element
shedding. Completely
pre-assembled. Avail-
able in single or two
bay models.

Ui 88 \ Uie 66

www.americanradiohistorv.com

Three dipoles pro-
vide excepticnally high
gain on all VHF chan-
nels. Exclusive TRIO
grid rellector gives im-
proved performance.
Extremely rugged vyet
lightweight. Pre-aisem-
bled — simply unfold
and tighten reflactor
and dipole assemblies.
Three vertical braces
on reflector screen for
increased strength. COPYRIGHT 1954

Available in single or BY TRIO MANU-
two bcy models. FACTURING CO.

TPV VL ARNY

\
= \

b ————

100 Series The New TRIO

Fﬁi@ Seader cn cAnlenna Develofiment “‘RIST“(‘RL‘T”
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JACKSON 648 DYNAMIC® TUBE TESTER

Here's another Jackson Test Instrument that
takes color in its stride without changes.
Years ago, Jackson ‘‘Service-Engineering™
provided the basic design of this original
Dynamic Tester. And, even the advent of
color has not required changes. Jackson
Sequence Switching not only provides test
settings for every receiving type, new or
old, but provides them so fast that you save
valuable time in checking any set. And,
that's money in your pocket, especially with
the new 40-tube color chassis. Look at these
Jackson features. Then see the 648 in action
at your distributor’s showroom.

Simplified Operation—Only three control
units to be set—Heater Voltage, Plate Con-
trol, and Sequence Switch. Only other ad-
justments are line voltage and shorts test.

Super-Speed Use—Set up is speedy, clear
and accurate, You can change from one
tube to another in just seconds. No confus-
ing levers. Only two rotary controls. All
other tube test functions are provided by
positive, push-buiton sequence switch. Either
row of push buttons can be cleared instantly
by merely pushing a button. Eliminates the
chance for error.

Tests All Types—Sockets and setting pro-
vided for all receiving tubes currently used,
including subminiatures, and the new 600-
mil TV types. Spare socket positions pro-
vided for any new types.

Metered Plate Current—Four-inch meter
shows only the current flowing in the plate
circuit. Meter calibrated in Good-Bad, as
well as Percent Transconductance,

Husky Filament Transformer—the right
voltage for every receiving type from .75

volts to 117 volts, Ample current capacity for
testing even the newest rectifiers,

Fast, Accurate Shorts Test—Each elemen?
completely tested for possible shorts. Easily
visible shorts lamp remains lighted only on
actual short, No hard-to-undersiand meter
readings. Test made under heated conditions.
Noise Test—Piug in o set of headphones,
and you have an audible indication of
noisy tubes. Makes it easy fo catch those
tough ones thaf give trouble in audio and
video circuits.

Correct Test Voltages and Load Settings
— protects tube under test against overs
loads. Even low-voltage battery types are
provided with suitably low operating po-
tentials. Meter is sufficiently sensitive that
“low-Scale” readings are not required.

Rotary Settings Chart—Quickly provides
the correct test settings for every receiving
type. Chart is revised frequently. You get
one-year frce replacement chart service, in-
formation on new ftypes is rushed to your
distributor as soon as information is avail
able, by super-speed Bullet-In Service.
Life-line Indicator — An ingenious fest
that indicates when tube is approaching the
end of its life. You can tell when to replace
a tube, even before it actually goes bad.
Automatic Line Voltage Indicator—You
adjust the line voltage by walching the
meter. Control then shows you the actual
line voltage. Saves carrying a volt meter on
house calls.

Rugged Construction—Use the 648 on the
bench. Carry it in your truck. Use it on home
calls. It's made to "take a beating™ for it’s
“'Service-Engineered" for your kind of work.

Available in These Styles
Model 648 in bench type steel case........ oo $104.50, net
Model 648P Portable Model in Handsome Wood Case.$109.50, net
' 8.50, net

Model CB-48 Counter Base for bench type case. . ....%

JAC

ELECTRICAL

i
Service Engineered g

Test Instruments

SON
(&)

INSTRUMENT CO.

16-18 S. Patterson Boulevard, Dayton 2, Ohio * In Canada: The Canadian Marconi Company
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| TECHNICIANS' NEWS

vision Association

(Continued)
a basis, gave an excellent view of the
problems to be met.

SETTING THINGS STRAIGHT

Recently in a San Antonio newspaper
column appeared the “Confessions of a
Local TV Repairman.” He informed
the readers that 909 of the TV re-
ceivers he was called on to repair could
be fixed in a jiffy, with no need to
remove the chassis. Of course he didn’t
make these quick repairs because people
would balk at paying his price. The
writer went on to enlighten his readers
that a good technician can diagnose
precisely what ails a set just by looking
at the picture. (What if there is no
picture ?—Editor)

The San Antonio Radio and Tele-
immediately con-
tacted the newspaper and set the rec-
ord straight. As a result, an article
was written from material furnished
by the association. Starting out “At
least 500 of San Antonio’s sets will go
on the blink tonight,” it brought out
the idea that TV receivers do break
down and their repair is not always a
simple matter. It informed readers that
service technicians usually handle be-
tween 50 and 60 brands, each with its
own peculiarities, and more often than
not, needed repairs cannot be made in
the home.

SURE-FIRE SERVICE?

A part-time service “technician” in
the Milwaukee area, swears the Marts
News (Milwaukee Association of Radio
and Television Services), had trouble
with a defective picture tube. No
matter how he tried, the yoke and tube
neck were stuck firmly together. Struck
by a brilliant idea, he put the set in
the backyard, loaded up his trusty .22
and fired. The implosion wasn’t exactly
atomic, but it did permit him to take
the tube out in sections. But the bullet
had also ripped through the yoke and
mowed down a few other components
in its path! Undaunted, our screw-
driver-and-ideas repairman called up
the owner of the receiver and informed
her: “Madam, your set is shot!” END

B
“It’s a sympathy card from our service
technician. He’s sorry to hear our set’s
on the blink and he’ll be out as soon as
we pay our last repair bill.”

RADIO-ELECTRONICS
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TUBETOOL
TENDER
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«soends
“tool hunting”’
for good!

Here’s the newes- idea in TV service cases. It's the Tube
and Tool Tender’s “PeG PLAT=" panels and adjustable
metal holders. With this coribination, set up your tools
in the arrangement that suizs you best. Then enjoy the
time- and temper-saving comvenience of having the rocls
you want, right where you want them, whenever you It's spacious— carries

1t tubes, tools, meter,
need them. mirror, garts . ..

And of course the Sylvania Tube and Tool Tender Zﬁ";l’fﬁli..ﬁw need
also gives you generous tube and equipment storage. ’

Your Sylvania Distributor has yourTube and Tool Tender now. .
’ - n q n See it at your
it's another Sylvania exclusive, designed for your easier TV SyIvamia
servicing, offered only by your Sylvania Distributor. Distrikhutor

It’s light and attractive, it's 1t’s durable and sturdy— It’s convenient —tor shop as
aluminum . . . weighs only 20 will stand up in constant well as field use, Complete with
pounds fully loaded. field use, ’shelf-service,”

Sylvapia Electric- Products inc.
1740 Broadway, New -York 19, N:°Y.

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

*SYLVANI

LIGHTING «- RADIO - ELECTRONICS - TELEVISION «- ATOMIC ENERGY
JANUARY, 1955 145
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| QV\/ E M C instruments

Increase your testing ability |

EMC
model
107
VvTVM

Directly measures ca-
pacity, resistance and
complex waveforms peak to peak.

This new multifunction meter contains an exclusive combination
of features never before offered for less than $100. Expanded scale
meter cannot burn cut . . . measures capacity from 50 MMFD to
5000 MFD . . . inductance from 1.4 henries to 140,000 henries in 4
ranges . .. uses an electronic baianced push-pull circuit and peak
to peak rectification . . . 1% multipliers for voltage capacity
and resistance-measurements . . . has zero center position for FM
discriminator alignment.

Measures directly in 6 ranges—all peak to peak voltages of complex
waveforms . . . between .2 voit and 2800 voits—RMS values of
sine wave voltages . . , between .1 voit and 1000 voits—
capacity of condensers between 50 MMFD to 5000 MFD—resistance
from .2,0hms to 1000 hegohms.

complete with leads $4ego

kit form....ccccccen. $34.50
ACCESSORY PROBES AVAILABLE

model 107

(GI]

EMC
model 206

mutual
conductance
tube tester

Extremely accurate results
with new ease of operation.

Lever-type switches assure complete
and extremely accurate testing
of all present and future tube types regardless of element location.
Mutual conductance checked on calibrated micromho scale and
“‘reject-good’* scale . .. tubes checked for gas content ... 5 element
tubes checked as pentodes . . . all loctal, octal, miniature and
subminiature tubes checked for both shorts and opens . . . sufficient
plate current to check emission and mutual conductance . . . tests
all tubes from .75 volts to 117 filament volts . . . checks for radio
frequency and other noise . . . tests all cold cathode, magic eye,
voltage regulators and ballast resistors . . . plus individual sections
of multipurpose tubes . ..individual tube sockets eliminate
prong damage . . . instrument fuse replaced from panel front ...
handy built-in roll chart makes accurate testing easy.

model 206 8 35 @
(hand rubbed oak carrying case)s

MODEL 206C (sloping counter case) $79.50
MODEL CTA (picture tube adaptor) $9.95
SAVE MORE...SERVICE BETTER... withEMC precision test equipment.

New EMC catalog of precision test equipment available ., ., write

Dept. RE-1 today!
ELECTRONIC
~ MEASUREMENTS
CORPORATION

280 LAFAYETTE STREET NEW YORK 12, N. Y,
EXPORT DEPT.— 136 LIBERTY ST. N. Y. 6, N. Y.
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PISTON CAPACITOR, variable
trimmer, JFD VC-14G, has trav-
erse motion, free from mechan-
ical backlash, giving smooth

capacitance tracking over coni-
plete range. A rigid grip at all
times between the piston and
inner wall of dielectric tube.
The capacitor is relatively free
from effects of vibration and
shock. Temperature stability
enables it to operate beyond
+125°C and below —55°C. Volt-
ages in excess of 10.000 d.c.
easily withstood because VC-
13G has long flashover path
from outer electrode to mount-
ing base.—JFD Manufacturing
Co., Inc., 6101 16th Ave., Brook-
lyn 4, N. Y.

TABLE-TOP AMPLIFIER, Ra-
dio Craftsmen Solitaire, com-
bines hi-fi 20-watt amplifier,
preamplifier-equalizer and dual
tilter system. Height 4 inches.
Six positions of record equali-
zation; four inputs for records,

| 4

television

radio tuners, and
tape; cathode-follower output
for tape recording. Dual filters
eliminate turntable rumble,
spurious high and low frequen-
cies, and record noise.—The Ra-
dio Craftsmen. Inc., 4401 No.
Ravenswood Ave.,, Chicago 40,
111,

AMPLIFIER, Regency
model HF-80, weighs 10% 1b
and is housed in a brass-plated
steel chassis. A 10-watt ampli-
fier, preamplifier and power
supply unit.—Regency, Division
of I.D.E.A., Inc., 7900 Pendleton
Pike, Indianapolis, Ind.

POCKET-SIZE MULTIMETER,
555, has 43 ranges with accu-
racies of 2% d.c. and 3% a.c.
or measurement of d.c. volts
from 1.5 to 1,500 at 20,000 ohms
per volt and a.c. volts from 1.5
to 1,500 at 2,000 ohms per volt.

www.americanradiohistorv.com

Devices

new

D.c. eurrent is from 50 ua to 15
amperes; a.c. current from 1.5
ma to 15 amperes. Decibels
from —10 to +50 and resist-

ance from 0.25 ohm to 10 meg-
ohms.—Phaostron Co., 151 Pas-
adena Ave., South Pasadena,
Calif.

LOUDSPEAKERS, Tru-Senic
models 152AX and 206AXA, 15-
inch coaxial. DModel 152A.%
houses 15-inch curvilinear cone
and 2-inch voice coil with extra-
large spider assembly. Uses
2%-1b  Alnico. Reproduetion
down to 30 cycles; Metal-spun
diaphragm with 1-inch voice
coil provides high frequen-
cies to 18.000 cycles. Free
space cone resonance 48 ¢ycles,
nominal impedance 12 ohms,

power capacity 20 watts. Model
206AXA has dividing network
with high-frequency control and
71%-1b Alnico V magnet which
operates two voice coils, Im-
pedance 16 ohms and power ca-
pacity 80 watts.—Stephens Man-
ufacturing Corp., 8538 Warner
Drive, Culver City, Calif.

VOLT-OHM-MILLIAMMETER,
pocket-size Superior model 770-
A, built around an 850-micro-

RADIO-ELECTRONICS
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tied for.
555,599 other potents 0pp
5,287 2,630,531 2,653,
Paent No's. 2,566,

*Trade marks cf the Finney Company.

F’Nco 400_SA Registration MNo.'s 559 104 575,345

5 ¥
FEATURING BAZ, FuuL pimensionat screen

The engineering masterpiece of the avtenna industry! The sensational, new Finco
400-SA eliminates -ea- signal intersesence (adjacent and co-channel), ghosts and
electronic noise — celivers famous Fnco high gain for cleas, sharp pictures in the
SUPER fringe area on all channels, UHF and VHF. The special electronic FRO-BAC
screen has 80 sq. ft. of highest effciency, FULL LENGTH reflector surface. Pre-
assembled for quick installation.

FINCC 200-A

The ideal antenna dor “in-between arzas” . . . {too far out fo use “local” type
antenna, too close ty warrant use of a super-fringe antenna) The new Finco 200-A
combines basic, doukle LO-LATERAL* dezign with exclusive Finzo electronic patents to
deliver unbeatable gair and performarce in the Semi-Fringe area on all channels,
UHF and VHF. Competdy pre-assemalec,

FINCO 200-5A

The Finco 200-SA was engineered spedfically for the “in-between”, semi-fringe areas
where a FRONT-TO-BAZK aroblem exist. The special FRO-BAC full cimensional screen elim-
inates rear signal interference, ghosts cnd electronic noise. This antenna delivers recep-
tion power that connot be matched By erdinary antennas: Cormpletely pre-assembled.

MODEL 14-S

Write for Free Literature CONVERSION KIT

Copyright 1954, The Finney Co. FRONT-TO-BACK PROBLEM IN
YOUR AREA??? MANY FINCO

T h e F l N N E v 400-A INSTALLATIONS???

c m FRO-BAT screen and stainless
o pany steel hcrdware for quick con-
Lep®. RE-15 version of models 400-A and

4612 ST. CLAIR AVENLE ® CLEVELAND 3, OHIO 400 to model 400-SA.
JANUARY, 1955

www.americanradiohistorv.com

This kit ©ntains special electronic
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Radio Relay station on route between Chicago, IH.,
and Des Moines, Iowa. Every fifth or sixth relay-
ing tower is a control station, where high-speed

There’s no way to stop atmospheric changes that
threaten television with “fade.” But, for TV that
travels over Bell's Radio Relay System, Bell Lab-
oratories engineers have devised a way to side-
step Nature’s interference.

When a fade threatens — usually before the
viewer is aware—an electronic watchman sends
a warning signal back by wire to a control station
perhaps 200 miles away. An automatic switching
mechanism. promptly transfers the picture to a

BELL TELEPHONE LABORATORIES

Improving telephane service for America provides careers for creative men in scientific and technical fields.

TROUBLE YOU CAN'T STOP

switching equipment enables a TV picture to skip
out of a troubled channel and into a stand-by
protection channel faster than the eye can wink.

clear channel. The entire operation takes 1/500
of a second. When the fade ends, the picture is
switched back to the original channel.

This is an important addition to the automatic
alarm and maintenance system that guards Bell’s
Long Distance network for television and tele-
phone calls. It marks a new advance in Bell
Laboratories’ microwave art, developed to make
your Long Distance telephone service, and your
TV pictures, better each year.

RADIO-ELECTRONICS
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NEW DEVICES

ampere D’Arsonval meter of 2%
accuracy and housed in a 3% x
5% x 2%-inch molded bakelite
case. A.c. voltage ranges: 0-15,
30, 150, 300, 1,500, 3,000. D.c.
voltage ranges: 0-7.5, 15, 75,
150, 750, 1,500. Two resistance
ranges: 0-.01, 1 megohm. D.c.
current ranges: 0-15, 150, 1,500
milliamperes. Decibel ranges:
—6 to +18, +14 to +38, and
+%4 to +58.—-Superior Instru-
ments Co., 2435 White Plains
Rd., New York 67, N. Y.

LINEARITY GENERATOR,
white dot, Winston model 160,
provides both large and small
white dots for ease of color re-
ceiver convergence adjustments
plus vertical and horizontal
bars for sweep-circuit align-
meut. Internally generated ver-

( =
" WHITE BOT-LINERRITY CENERATOR

-

tical sync pulses and locked-to-
line frequency give stable oper-
ation. Has r.f. carrier output
and external modulation pro-
visions. — Winston Electronics,
Inc., 4312 Main St., Philadel-
phia 27, Pa.

SIGNAL GENERATOR, Preci-
sion model E-300, provides ac-
curate sine- and square-wave

signals for direct performance
testing of hi-fi audioc amplifiers,
carrier current systems and
other wide-range devices. Con-
tinuous sine-wave coverage
from 20 cycles to 200 ke in four
bands; square-wave coverage

from 20 through 20,000 cycles
in three bands. Square-wave
signals at 50, 100, 250 and 500
ke. Output impedance on vari-
able-frequency ranges: 0-2,000
ohms, 0-10 volts r.m.s, flat with-
in =1 db. Accuracy *29% from
50 cycles to 200 ke, =1 cycle
from 20 to 50 cycles. Distortion:
less than 1% from 20 cycles
through 200 ke. Square-wave
rise time at 20 kec: 0.5 micro-
second. — Precision Apparatus
Co., Inc., 92-97 Horace Harding
Blvd., Elmhurst, L. I, N. Y.

OSCILLOSCOPE, Heath wmodel
0-10, essentially flat vertical
channel response from 5 cycles
to 5 mec; down only 1% db at
3.58 mc (color TV syne burst
frequency). Printed - circuit
boards for reduced kit con-
struction time and stable cir-

cuit operation. Full b5-inch
(5UP1) cathode-ray tube. New
type sweep generator circuit
produces stable linear sweeps

up te 500,000 cycles.—Heath
Co., Benton Arbor, Mich.

HYCON OSCILLOSCOPE model
617 and digital voltmeter model
615. Scope has 3-inch tube, 4.5
me bandpass (%=1 db, vertical
amplifier), high deflection sensi-
tivity (.01 volt r.m.s. per inch),

flsnIR

(Continued)

internal calibrating voltages
and edge-lighted bezel.

Voltmeter replaces deflecting
needle and multiple scales of
conventional wvoltmeters with
revolving 3-digit counter. Sen-
sitivity ranges from 1 millivolt
to 1,000 volts and 1,000 ohms
to 10 megohms with accuracy
rating of 1% on d.c. and ohms,
2% on a.c.—Hycon Manufactur-
ing Co., 2961 E. Coloradoe St.,
Pasadena 8, Calif.

C-R TUBE TESTER, Superior
model TV-40, tests all tubes
from 7 to 30 inches by emission
method. Indicates open cle-

Television Picture Patterns
Explained”,
press!

Just off the

Get This Valuable Book ~ Just for Examining COYNE'S New 6-Volume Set

N VYR,
§ 4 B¢
484

Yes, you get this big, new 1954 hook, “150 Radio-
and Diagrams
absolutely FREE!
Gives complete 11x22” Schematic Dia-
grams on leading models Radio and Television

”

cTical
FELEYISION

RS ed
- 1y SWTE

PO

Sets. Easy-to-read, large 874x11” pages, with full instructions
on how to read and use the diagrams. A “must” in every
Radio and Television service-man’s repair kit, You get this
valuable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television”!

At Last! Money-Making "Know-How"

on Transistors, Color TV and Servicing

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is easy
to understand, you’ll find everything you want in volumes 1 to
5 which contain over 5000 practical facts and data. They cover
every step from principles to installing, servicing, trouble-shoot-
ing and aligning all types of radio and TV sets. So up-to-date
it includes COLOR TV and UHF, adapters, converters. Also
covers latest data on TRANSISTORS.

TIPS MpISATIZL 3 OIGYE
SONLIN Va2 ay
I O A

=%

SEND NO MONEY! Just mail coupon for 6-volume set
on 7 days free trial. We'll include book of 150 TV-Radio Patterns
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per
month until $22.50 plus postage is paid. (Cash prce $20.95). Or
you can return the library at our expense in 7 days and owe noth-
ing. YOU BE THE JUDGE. Either way, the book of TV-Radio
Patterns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

Extra! 802-Page Television Cyclopedia Included Educational Book Publishing Division
And then, for speedy on-the-job use, you get volume 6—the [ COYNE ELECTRICAL SCHOOL, Dept. 15-T1 1
famous Coyne TELEVISION CYCLOPEDIA. It answers today’s 0 500 S. Paulina St., Chicago 12, !lI. [ |
television problems on servicing, alignment, installation and § YES! Send é-volume "Applied Practical Radio-Television" for 7 days FREE
others. In easy-to-find ABC order, cross indexed. Use this 6 vol- g TRIAL per your offer. Include TY-Radio Patterns & Diagram Book FREE. g
ume TV-RADIO LIBRARY free for 7 days; get the valuable | Naime Age I
Servicing Book ABSOLUTELY FREE! . I
Address
City ... Zone ... State e :
YN ELECTRICAL SCHOOL [RISNCT . . -1
K . ( ) Check here if you want library sent COD. You pay postman

500 S Paulina St. BED! ]5‘T|, chlcagﬂ ]2. "l $20.95 plus COD postage on delivery. 7-day money-back guarantee. 1
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WE ARE SHARING the success of our products WITH YOU

as 2 CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER!

~CUSTOM-BUILT CABINETS ¢ #630 TV SETS~

The VOGUE From Factory to You
i 4 LEADING STYLES in genuine mahogany or walnut (blond 10% extra)

AND ALL
OTHER

<
Build your 2"

SUPER DE LUXE

& _3

wd | T 3I-TUBE e Ready drilled for any # 630 TV chassis and cutout for any 16”, 17",

‘ 197, 20" or 21” picture tube at no extras in price ® Also supplied with

= \“? %630 TV CHASSIS . undrilled knob panel for any other TV set » EVERYTHING NECESSARY
oo for an easy perfect assembly is included ® Each cabinet is delivered com-

/ ﬁ plete as pictured with mask, safety glass, mounting brackets, backboard,

= backcup, hardware and chassis- & CRT assembling instructions o FEach
T;'”@".‘_‘ cabinet is shipped in an air cushioned carton from FACTORY to YOU!
_;-‘nmﬁ

T The MAYFAIR The MANHATTAN

$3591 -

The FUTURAMIC

i

#630 SUPER DE LUXE 31-TUBE TV KIT
Engineered in strict adherence to the genuine RCA
#8630 plus added features o o o OIERATES 16" to
24”7 PICTURE TUBES e e ¢ CASCODE TUNER o o o
COSINE YOKE ¢ o o LARGER POWER TRANSFORM-
ER @ o ¢ KEYED AGC @ ¢ ¢ 12” SFEAKER @ o @
CONDENSERS and RESISTORS at rated capacities
and tolerances. You receive a COMPLETE SET OF
PARTS AND TUBES. Everylhing needed is included.
You will enjoy building it with ‘‘LIFE-SIZE easy to
follow step-by-step ASSEMBLING INSTRUCTIONS™
included with each KIT.

s\oshed*o $99L9559 et
e
A#630 SUPER. TV CHASSIS~

LICENSED UNDER RCA PATENTS
COMPLETE READY TO PLUG IN AND PLAY—

Similar in characteristics and features to the TV KIT
above e Manufactured especially for us by nationally
known manufaciurers e No efforls or expense have
been spared in weorkmanship or materials, to make this f

# 630 SUPER DE LUXE TV CHASSIS the Best obtainable 3 =
for fringe areas, clarity and all-around-performance.
Customers report reception better than 200 miles. Each
set is factory aligned and air-lested e All paris carr{' the . ettt Do23"

2 3 S - 4 by , W-25%, D-

RMA three moiith guarantee » Our mass volume of usi H.377, W.287, D-2414"

ness on this CHASSIS (numbering thousands of pleased 43
$79.34 53

" NATIONALLY KNOWN BRAND PICTURE TUBES )

the price.
BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee

s\as*‘fd $14 21 c)
ot S TEGH-MASTER uﬁ 525'56|2]§a§;:€z§39'21 243,559 27 7808 74'3J]
Brooks CASCODE MANUAL] [ 1IFE-SIZE suition

£630 TV CHASSIS. Catalog mailed on request.
25¢p05tpaid %630 TV KIT BUILDER-SET of INSTRUCTIONS

° only 51-25 postpaid
72 OHM COAXIAL CABLE

- o
QXTI AL
ZERRKES

H-407, W.26," D-25”

$8-70

STANDARD CASCODE TUNER

(" 4539 TV BASIC PARTS KITS )

PUNCHED & DRILLED CHASSIS PAN
BRACKET & SHIELD KIT (I8 items)
VIDEO & I.F. KIT (19 items)

POWER TRANSFORMER #201T6 All for Slashed
VERTICAL OUTPUT TRANSFORMER  only was  to HINTS FOR BETTER PICTURES ON 630TV
VERTICAL BLOCKING TRANSFORMER 100’ — hank ... § 4.84 § 3.99

500' — spool .. 2299 1936 50¢

1000’ — two 500’ spools 3 37.96 postpaid

FOCUS COIL, 470 ohms #202D2
COSINE DEFLECTION YOKE 70°

klncluding LIFE-SIZE TV BUILDER |NSTHUGTIONSJ

4630 PARTS in COMPLETE SETS

FLYBACK TRANSFORMER :2\1T5$32_95

T ¢ /5
COAXIAL CABLE #RG-11U, 1,000 feet. .$87.50

TV CRYSTAL-CLEAR LUCITE MASKS

Framed in Rich Gold Leaf Finish

® Tube S%Z Olvse/rall Dimensions Was  Slashed te
17 —R&t. 134" x 17", .. .. $ 5.97....5 4.56

TV WIRE & SOLDER KIT, for any Sef. $ .98 .__ 12 o

VIDEO AND 1F. KIT, |9 ilems = alee 11300 OHM TWIN LEAD-IN 3 Mmoo e VSR OB N +1

VARIABLE CONTROL KIT, 9 controls. 3.97 Slashed 27" —Rect. 215" x 27" T 15.48.... 12.98

CARBON RESISTOR KIT, 107 resistors. 4.98 to (incliding Set of Rosettes)

WIREWOUND RESISTOR KIT, 4 resistors.. 1.76 100’ — hank .98 S 112

BRACKRET A;QD SCHIELD KIT, 18 items. - 6.44 800' - sp0051 i & ; 333 [

ELECTROLYTIC CONDENSER KIT, 6 cond. . 4.96 1000 — two 5007 Spoois .. I7- :

TUBULAR CONDENSER KIT, 38 condensers 3.63 TV PLASTIC OPEN MASKS

CERAMIC CONDENSER KIT, 28 condensers 1.98 Used in conjunction with safety glass

MICA CONDENSER KIT, || condensers .97 Was Slashed #

TERMINAL STRIP KIT, set of 30. . .69 = 17" Rect. 14" x 17" $1.87 <" 99

COMPLETE SET OF TUBES, 29 fubes. ... 24.64 21 Rect. 187 x 2%, 11 336000 1.92

@ —e 24" —Rect. 211/g" x 284", .. .. 674, ... 4.93

p“LSE KEYED AGc K"‘ UNIVERSAL i.'“.fb’ﬁ?.%”é BRACKETS 27" —Rect. 211" x 277, .. ... 7.23..... 5.87
Finles’r, mc;st? 3a°ccura1e and';he easkiesj[vKii to in- Fits ANl |nfﬂ.’3i°r:§‘i?nd ®

stall in a #£630 or in any other make receiver. 1206" to 21" e s
Improves performance, and insures a steady pictzure tubes ’ p}::‘t?tl‘reh‘t]\t%z TV SAFETY GLASS IN HANDY SIZES
picture on all channels. s ' 1% 6y, s;‘/;z Sla;hg? ;?)
7 " x 18" .. ..., r 1 592.96. sy min .

COMPLETE SET OF PARTS /7 L s 5% x 2074711l llll 3720 (e 2.24

Including 6AU6 tube & Instructions // S to - :é/; x 22"é3.3} dot e+ e 98 4.%9 ......... 3.89

7 9 4 x B o0 b0 5.24). n e A% # 4.12

was $4.59 SLASHED T0 $2-99 ./ 4- DY X 5Hr G b L 6.47. 13 v i 5.36

/////': TR RO 5.98.. ... ... 5.64

BROOKS RADIO & TVCORP., 84Ve
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NEW DEVICES

ments and interelement shorts
and leakages of up to 5 meg-
ohms. Tesier socket attached
to tube base. Ion trap need not
be on the iube, and tube may
be in set or in carton.—Supe-
rior Instrument Co., 2435 White
Plains Rd., New York 67, N. Y.

FM TUNER, Fisher model FM-
80, equipped with two meters
(one for sensitivity and one to
indicate center of channel fcr
micro-accurate tuning). Uses
Armstrong system with two i.f.
stages, dual limiters, cascode
r.f. stage; has eleven tubes.
Dual antenna inputs—72 angd
300 ohms balanced. Full limit-

a

ing on signals as weak as 1
microvolt. Sensitivity 1% mi-
crovolts for 20 db of quieting
on 72-ohm antenna input;
3 microvolts for 20 db of quiet-
ing on 800-ohm antenna in-
put. Two bridged low-impe-
dance cathode-follower outputs
permit output cables of any
length to 200 feet.—Fisher Ra-
dio Corp.,, 21-21 44th Drive,
Long Island City 1, N. Y.

12.INCH TURNTABLE, Rek-O-
Kut Rondine Jr., designed for
two-speed operation on'y—331%
and 45 r.p.m. Floating idler
eliminates aecoustical coupling

(Continued)

manently affixed strobe disc for
instantaneous speed checking.—
Rek-0-Cut Co., 38-01 Queens
Bivd,, Long Island City 1, N. Y.

SUPEREX FILTA-COUPLER,
combines high-pass interfer-
ence eliminator with two-set

coupler, provides for two-set |

operation from one antenna,

eliminates outside interference
irom both sets. Another fea-
ture: the freedom from inter-
set interference.—Superex Elec-
tronics Corp., 23 Atherton St.,
Yonkers, N, Y.

FLYBACK AND YOKE CHECK-
ER, Cornell-Dubilier mode! BF-
&0, has oscillator circuit, 6Vé
vacuum tube and 4%-inch mi-
croammeter with separate indi-
cator scales for short, continu-
ity and yoke tests. Open-cir-

H

Powt -

o Plar I8 T

Only EICO #232 Peak-to-Peak
VTVM has all these Advanced

% FOR THE FIRST TIME ALL CALIBRATION IS
DONE WITH INSTRUMENT IN CABINET.
% 7 nan-skip raiges on every functian — DC/RM3
sne wolts: 0-1.% 5, 15 5C 150, 500, 150¢
{To 30 kv with HVP probe.) Res.: 0.2 ohms ta
000 megs —Uniform 3 to 1 scule ratio as
sures emtrome wide-rorge accuracy.

# Fle* “req. response 30 @s to 3 me

J Sensures directly peak to-peak vols:

42, 140, 420, 3400, 4200. Vital for
TV servicing. Save: the cost o
separate deak-to-Peak Probe
* Modern strling, etched
panai; compact, easily
partable. Size
8% x5 x 5.

Excellent for yaur bench
Modd 249 Peck-bo-Peak VIVM with Giant 7%" Meter

KIT $39.95 Wired $59.95

Zomplete with UNI-PROBE

between motor and turntable,
Driven by 4-pole induection

!
i See thiz amazing engineering 3
[ ochievement at your jobber ® FLECIRONIGINSTRUNENT €0, INC.
i todoy. Write now for FREE 84 Withers ¥reet
1 Brooklyn 11 N. Y.
lotest catalog m

-y Brices 5% higher =n West (way.  © 54

i

cuited conditions detected in
transformers, coils and switch- |
es, or shorted ebements in vacu-
um tubes. Weight, 8% Ilb.—
motor. Built-in retractable hub Cornell-Dubilier Electric Corp.,
for 45-r.p.m. records and per- South Plainfield, N. J.

WATCH FOR OUR FEBRUARY ISSUE
ON SALE JAN. 25

€ “happy meditim

g il

in the eq%q_ line of high quality amplifiers.

Theé two years resgarch and development of the REGENcY HF1000

emble are reflected in the quality of this “moderate-priced” line of

¥ e

ReGENCY high ﬁdefiey

i

Burion browne advertising

-:‘_‘. = _ " - = - d .

A .
\ POA - Amplifisr. «esAudioptdle Net $134.50 ‘ :
13582 Pre-gmaclifer.  Audicpaile Net $154.5

Lt

" KEGENCY L'IVISION,

—
| T
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TEST EQUIPMENT YOU CAN'T BEAT FOR
VALUE — PERFORMANCE — PRICE

RCpP

able testing
Kk transformers
kes

Fast, reli

flybac
of ty and y0

The origing

FLYBACKER

tive

RCP

All molded—
Unequatle

ready to operate

o MULT].
TESTER'

ruly a m
'— ser\/icem:r:'aswlr(}‘ltvL r anlijSt -
= S kit; it
a;/:pieteara_nce is match:dst;?ﬁ”
s high Performance. Y,

ting perform
an
tester Tegts ac’?
vision re.

t RCP catalog,

([ v
= easron, PENNSYLVANTA
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| NEW DEVICES

WIREWOUND CONTROL,

Clarostat series 43¢, 1% inches,
available in standard ohmages
| from 1 to 50.000 with electrical
tolerance of 5% and independ-
ent linearity to 29%; rated at
2 watts.

! Terminals directly fastened
to winding, insuring low con-
tact resistance and improving
end termination. Collector and
terminal in one piece, eliminat-
ing rivets as mechanical fas-
teners and current conductors.
Stop is integral with base in-
stead of in the cover.—Claro-
stat Manufacturing Co. Inc.,
Dover, N. H.

TEFLON PRODUCTS, Erie
| standoff and feed-through in-
sulator, 7- and 9-pin Teflon and
Kel-F miniature tube sockets,
crystal sockets, 15- and 18-pin
connectars, and five sizes of
spaghetti in three colors. Loss

lfactor less than 0.0005; dielec-
tric constant 2.0 through fre-
quency range of 60 cycles to
30,000 megacycles. Serviceable
from —110°F to +500°F for
long periods with negligible
change in dielectric strength.
—Erie Resistor Corp., Erie, Pa.

NEW RECTIFIERS, Pyramid,
feature edge-mounted plates to
provide full air cireulation be-
tween plates, light constant
contact pressure to eliminate
center hot spots, rigid construc-
tion, smaller over-all size per
rating, simpler mounting. Avail-

able in all current ratings.
Usable as replacements for all
existing standard rectifiers.
Rated for use in high ambient
temperatures.—Pyramid Elec-
| tric Co., 1445 Hudson Blvd,
North Bergen, N, J.

TV ROTATOR, Trio Aristocrat,
has on-off switch and direction
| switch on the rear panel of
cabinet. Large illuminated in-
dicator dial.—Trio Manufactur-
ing Co., Griggsville, I11.

(Continued)

RESISTORS, 5- and 10-watt
Tru-Ohm Econohm units wound
on ceramic cores. Tinned cop-
per leads attached to eliminate
stresses being transmitted to
the winding. Completely im-
pervious to moisture.— Tru-
Ohm Products, 2800 Milwaukee
Ave., Chicago 18, 11l

SIX REPLACEMENT TRANS-
FORMERS, Ram horizontal out-
put models X107, X108, X109,
X110, X111, X112, (for 91 chas-
sis and 436 models) for Airline
(Montgomery Ward), Firestone,

Raytheon, Silvertone (Sears
Roebuck), Trans-Vue, Wells
Gardner, Coronado (Gamble
Skogmo), Mitchell, Sentinel,
Sparton, Truetone (Western
Auto) and Sonora units. Oper-
ate in 66-T0° horizontal deflec-
tion systems, and deliver
11, 11, 13.5, 18, 125 and 15 kv,
respectively, under actual op-
eration conditions.—Ram Elec-
tronics Sales Co., Irvington-on-
Hudson, N. Y.

FOUR REPLACEMENT FLY-
BACKS, Stancor model A-8248
replaces Crosley and Halli-
crafters models and chassis;
models A-8250 and A-8251 re-
place Du Mont models and
chassis. Exact duplicates, elec-
trically and physically, they re-
quire no chassis or circuit al-
terations.—Chicago Standard
Transformer Corp., Addison and
Elston Aves., Chicago 18, IlL

ROTO-CUTTER, Alpert, for
cutting and trimming wires in
hard to reach places utilizes
rotary shearing action. It is
% -inch in diameter through-
out its length of 6 inches.
Reaches points in eircuits in-
accessible to conventional di-

11;-;

Byt e

A= 4

agonal cutters and eliminates
the necessity of removing parts
and assemblies to reach a de-
fective part. Will cut copper
wire sizes up to 14 gauge.—
Alpert Manufacturing Co., 2950
N. Holton St., Milwaukee, Wis.

END

! All specifications given on these pages are from manufacturer’s data.
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new
Tubes &

Transistors

5U4-GB

RCA has announced the 5U4-GB,
specifically designed for use in the
power supplies of television receivers
and radio equipment with high d.c.

requirements. Its voltage ratings are
the same as those of the 5U4-G, but
the peak current rating of 1 amp per
plate is considerably higher than the
675 ma of the 5U4-G. The 5U4-GB
has a maximum peak inverse plate
voltage of 1,550.

Operated as a full-wave rectifier |

with an a.c. plate-to-plate supply of
900 volts in a capacitor-input filter,
the 5U4-GB can deliver a d.c. output
voltage of approximately 460 to the
filter at a current of 275 ma. With a
choke input to the filter, it can deliver
340 volts at 348 ma.

6AF4-A

Another RCA announcement con-
cerns the 6AF4-A, a miniature triode
designed for use as an oscillator in
tuners of u.h.f. television receivers.
It is similar to the 6AF4, but is 3
inch shorter in over-all length to per-
mit more compact tuner designs.

6550

Tung-Sol has announced a powerful
new tube designed specifically for high-
fidelity audio circuits. The tube, type
6550, is a pentode beam-power ampli-
fier. It has a 35-watt plate dissipation
rating that permits push-pull amplifier
designs up to 100 watts output. The
tube has an over-all length of 43
inches and a diameter of 2-1/6 inches.
The base connections are the same as
for the 6L6.

Electrical characteristics are: heater
voltage, 6.3; heater current, 1.8 amp;
maximum d.c. plate voltage, 600; maxi-
mum d.c. cathode current, 175 ma;
maximum screen grid voltage, 400.

Typical AB, operating conditions for
100 watts output (values for two tubes)
are: plate voltage 600, screen 300,
control grid —31; zero signal-current,
plate 115 ma, screen 4 ma; maximum-
signal current, plate 273 ma, screen
41 ma. Load resistance 5,000 ohms
plate-to-plate, peak grid-to-grid driving
voltage 62.

The tube may also be used as a
single-tube class-A, amplifier with 250
volts on the plate and screen and —14
on the control grid, with 12.5 watts
output and a load resistor of 1,500
ohms. Various other conditions are
possible, including a triode push-pull
amplifier with a plate voltage of 450

JANUARY, 1955

The Sensation of Two Audia Fairs . . .

% PERMOFLUX

*
%

x  Largo and Diminuette

* 2-WAY SPEAKER SYSTEMS

Now Available Under

Acclaimed at the Sight and Sound -~
Exposition in Chicago and the '
Audiorama in New York, these amazing high-

fidelity speaker systems are now available under HTP—
an exclusive Permoflux insured plan that enables you to
try a Largo or Diminuette in the quiet and comfort of
your own home for 15 days. See your hi-fi dealer today!

*EXCLUSIVE PERMOFLUX 15-DAY INSURED HOME TRIAL PLAN, INTRO-
DUCED AT THE CHICAGO AND NEW YORK AUDIO FAIRS, OCT., 1954

£

Permetiye

THE LARGO THE DIMINUETTE

Outstanding wide-range
speaker system at moderate
cost. Uses the “Super Royal
Eight” speaker and Super
Tweeter. Unique new-type
back-loading horn enclosure
is matched, octave by octave,
to speakers . . . assuring un-
distorted reproduction from
35-16,000 cps. In selected 35"
Mahogany or Korina veneers.
Exclusive: Special connection
for headset extension cord.
Size: 24” W, 23” H, 14” D.
Impedance, 8 ohms.

Suggested Audiophile Net . .. $99.75

A marvel of compactness fea~
turing “big-system” repro-
duction over the full audio
range and low cost. Ideal for
use in a bookcase or as exten-
sion speaker. With 2 “Royal
6” speakers and Super Tweet-
er. In Mahogany or Blonde
finish 3" Veneers. Size:
2315"” W, 1114” H, 12" D.
Impedance, 4-8 ohms.

Suggested Audiophile Net . . . $49.50

As above, but with selected
%" Mahogany or Korina ve-
fneers.

Suggested Audiophile Net . .. $64.50

HEARING IS BELIEVING! Try either system at home under HTP!
Read what High-Fidelity Magazine says:
“IVs best to try a speaker at home before buying.”
—Audio Forum Dept., Oct. 1954 issue

— -
e

FOR A LIMITED TIME ONLY: Every HTP participant will receive, abso-
lutely FREE, the new Permoflux ‘‘Maestro™ Speaker-Headset Control
Box. See your Permoflux-authorized HTP dealer, or write for full
details, to:

P_M/moﬁwx_ CORPORATION

4912 West Grand Avenue ¢ Chicago 39, llinois

West Coast Plant ¢ 4101 Son Fernando Raoad ¢ Glendale 4, California
Canadion Licensee ¢ Compbell Manufacturing Co., Ltd., Teronto, Canada
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hallicrafters |

CHICAGO 24, ILLINOIS '

INCANADA:BOX 27 |
TORONTO 17, ONTARIO

Mode! SX-96 SELECTABLE SIDEBAND RECEIVER

o Covers Broadcast 538-1580 kc plus three S/W
1720 kc—34 Mc.
Full precision gear drive dial system.

Couble conversion with secund oscillator crys- i
tal controlled.

Selectable side band reception of both sup-
rressed carrier and full carrier transmissions.

Mixer type second .detector.
CW operation with AVC on.
Delayed AVC.

Calibrated bandspread —"S"" meter — doubleji
superhet.

10 tubes, 1 rectifier and voltage regulator.

8
5
4
¢
-
v
3
e
=
]

NEW TUBES (Continued)
and grid voltage of —46. Output with
this circuit is 28 watts, peak-to-peak
driving voltage 92 and plate-to-plate |
load 4,000 ohms.

12SN7-GTA, 6AX4-GT, 6BX7-GT

Development of three new “service- |
designed” TV receiving tube types—
the 12SN7-GTA, 6AX4-GT, 6BX7-GT
—was announced by G-E.

Aside from improved construction,
the 12SN7-GTA has 289 less bu1b|
height (see photo), a maximum plate
voltage rating of 450 per plate com-
pared with 300 for the 12SN7-GT, and
a maximum heat dissipation per plate
of 5 watts. |

The construction design of the 6AX4-
GT features protection against plate-
cathode arc-overs that cause fuse blow- |
outs in horizontal deflection circuits.
The 6BX7-GT is designed to reduce
microphoniecs and vertical jitter in
vertical deflection amplifiers.

Silicon transistors

Expanding their line of silicon tran-
sistors, Texas Instruments, Dallas, has
announced their type 903 with an
alpha (current amplification factor) of
0.90 to 0.95, type 904 with an alpha of
0.95 to 0.975, and type 905 with an
alpha of 0.975 or better. The average
alpha cutoff frequency of these tran-
sistors is 3 megacycles; their alpha
rating is guaranteed. Another type,
the 904 A, has an alpha cutoff frequency
of 8 megacycles and an alpha of 0.95
or better.

2N54, 2N55, 2N56

Westinghouse has announced
new germanium p-n-p junction
sistors, types 2Nb4, 2Nb55, 2N56. They
are designed for low-power, low-
frequency amplifier applications. Each
is capable of dissipating 200 milliwatts |
at 25°C. Their average cutoff fre-
quency at the 6-milliwatt power level
is 500 kec. The average current gain
of the 2Nb54 is 0.97; for the 2Nb55,
0.95; for the 2N56, 0.92.

three
tran-

High-power transistor

\\

o

e/
l \\
ALL-PURPOSE

VIDED GENERATOR

The first instrument of its kind to
accurately and rapidly solve your TV
servicing problems with the necessary
tests to visually identify trouble in any
section of a TV receiver.

% Provides electronically accurate pat-
terns for Black & White or Color . . .
Independent of station operation.

% RF Output is directly calibrated in
Microvolts for sensitivity measure-
ments.

% Crystal controlled timer for greater
accuracy.

% Acclaimed by TV Service Experts
as . . . “The Greatest Single Test

Equipment Accomplishment Ever
Made”.

% Ask for a demonstration of the 650C
from your TV Parts Jobber Today!

% Write for the HICKOK Test Equip-
ment catalog showing the Latest
Servicing Instruments.

www.americanradiohistorv.com
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10531 Dupont Avenue » Cleveland 8, Ohio
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Fabulous..Revolutionary
..Completely New..

MigHTY

*Pat. Nc. 2680196, others pending.

the most powerful antenna
ever built, featuring TESCON'S
NEW exclusive DDP oo sienons resins

Tescon’s miraculous Mighty Mo will make prime signal areas out
of even the deepest fringe sections of the country.

Mighty Mo ...complete with DDP, an entirely new and revolu-
tionary concept of phasing, will trap even the weakest signal and
perk it up to a clear, brilliantly sharp, deep-toned picture. Tescon
absolutely guarantees that each and every Mighty Mo will perform
where other antennas have actually failed!

Unshakeable proof, substantiated by exhaustive field tests,
definitely shows that Mighty Mo does more than any other antenna
manufacturer loudly claims his product will do. Theoretical ratings
will never pay off. Rely on tested results .. that's your real proof,
that’s your money in the bank.

Here's Mighty Mo’s proof MIGHTY MO’S FEATURES
(Double D d [
...the results of ACTUAL ¢ grneilsiogfjtm?ed ;r::i?mg rgzi?;?gr) Stacked MM200
1 enables the weakest of signals Designed for VHF — UHF Stvle no_! ‘3C '€
FIELD TESTS. to be trapped and then boosted - 'smgb MM100

to a clear, magnificently sharp,
photo-like picture.
@ On channels 2 to 13, Mighty Mo Flat response . .a must for color
outperforms every other antenna reception.

manufactured today. @ Largest screen area ... over 70
< sq. ft. Screen elements spaced
@ Higher uniform gain over all tess than 1 10 wave length apart
channels. Does not vary more ° for maximumtreﬂector eﬁticiency.
than 1% D.B. on any channel Highest front to back ratio ever o " n
across band. Perfect on color TV. achieved Gain (aiove tuned reference dipale;
Absolutely no rear pick up or 15— ] e T g E
@ Clearer, sharper, deeper pictures . co-channel interference no . :}’— T 1 l:f'\
on all channels. “'venetian blinds.” = = T e [Pl =
@ !~ wave element spacing on all w— I ll el |
Higher average gain than 6 ot the channels for super-gain. et
L mfst advertiiedg antennas @® Completely preassembled . . . not 3 1 C N
an erector set type antenna. o =
@ Uniform gain response . .. no er- | ] I 1
ratic audic and video patterns, b IO . N
@ Thoroughly tested for mechanical %) oo +——+— T
stress and strain ... exceptionaily b I 1 I
5)7.0816 rugged. 3 ! 1 I channel ——1
@ Guaranteed to perform where ° 1 1 - & = e
; : other antennas fail -t zls sl 15]: 1lelsfwinlielis
this red-hot, fast moving, 54 60 66 72 76 P2 86 192 200 204 210 216

H 3 4 o
money-making antenna...right now! Most unitorm gain response ever recorded.

Does not vary more than 1% D.B. en any channel.
TESCO TV PRODUCTS COMPANY Extremely importznt for quality colcr tecegtion.

SPRINGFIELD GARDENS 13. NEW YORK @
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CHICAGO 24, ILLINOIS ‘

INCANADA:BOX 27

I
TORONTO 17, ONTARIO i

Model SX-99 RECEIVER

Here is everything you could wish for in a DX
receiver, Covers [Broadcast Band 540-1680 k¢
plus three short-wave bands 1680 kc-34 Mc cali-
brated for the 10. 11, 15, 20, 40 and 80 meter
amateur bands over a large easy-to-read dial.
Features for the amateur—“S" meter, separate
bandspread tuning condenser, crystal filter, an-
tenma trimmer, one 7-f, two -if plus 3.2 and 50C
ohm speaker terminals.

Gray-black steel cabinet with brushed chrome
trim and piano hinge top, 183" x 8% x 11",
Shipping weight 36 Ibs.

Seven tubes plus rectifier. 105/125 V. 50/60
cycle AC. $149.95 (less speaker). Use Hallicrafters
R-46A Speaker.

be

| higher

NEW TUBES (Confinued)

A transistor capable of delivering
up to 5 amperes has been developed
by Minneapolis-Honeywell Regulator
Co. (see photo). The power-handling
ability of this unit is made possible
by a special structure that permits
rapid flow of heat to the outside of the
transistor.

A feature of this unit is its high
current gain even at collector currents
up to 1 ampere.

6BQ6-GTB, 12BQ6-GTB, 25BQ6-GTB

Three new tube types designed espe-
cially for use in the horizontal deflec-
tion amplifier of a. television receiver
have been released by RCA. The tubes,
types 6BQ6-GTB, 12BQ6-GTB, and
25BQ6-GTB, are high-perveance beam-
power units.

The 6BQ6-GTB has maximum peak '

positive- and negative-pulse plate
voltage ratings of 6,000 and 1,250,
respectively, and a maximum d.c. plate
supply voltage of 600, plate dissipation
of 11 watts, screen-grid input of 2.5
watts. It is designed to deflect fully
picture tubes having deflection angles
up to 90°.

The 12BQ6-GTB is like the 6BQ6-
GTB except that it has a 600-ma
heater for series-string operation. The

26BQ6-GTB is also the same except

for having a 300-ma heater.
These tubes can directly replace the
6CU6, 12CU6 and 25CU6. They will

double-branded 6BQ6-GTB/6CUS,
12BQ6-GTB/12CU6, 25BQ6-GTB/
25CUS6.
AX5727

Amperex Electronic Corp. has added

| type AX5727 to its line of thyratron

tubes. It is a ruggedized version of the

\ standard type 2D21.

The AX5727 is an inert gas-filled
thyratron with negative control charac-
teristics. It has a high control ratio
which is stable over a wide temperature
range.

Germanium diodes

Three new germanium diodes of the
“all-glass envelope” type, have been
announced by Amperex. The diodes,

|

types 0A71, 0A73, and 1N87G, feature |

unusual resistance to humidity.

The 1N87G is a high-quality video
detector which offers high rectification
efficiency, coupled with low loading on
resonant circuits.

The 0A71 is a high back resistance
type designed for computer and gen-
eral purpose applications.

The 0A73 is designed for use as a
video detector, having advantages sim-
ilar to the 1N87G, and is intended for
level i.f. signals where its
greater back resistance eliminates sync
clipping.

0B2ZWA

Designed as a replacement for the
0B3, this Raytheon voltage regulator
features rugged construction for use
in ecritical military and commercial
applications.

www.americanradiohistorv.com

END |

NEW! ATLAS €J-30
COBRA-JECTOR

INDESTRUCTIBLE FIBER-GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

List $40.00
NET $24.00

Complete
with Driver.

Weatherproof
Line Matching
Transformer
as shown,
Net $5.10.

New versatile all-purpose projector—excellent
for paging & talk-back, intercom, marine, and
industrial voice & music systems. Penetrat-
ing articulation assures wide angie inteiligi-
ble coverage even under adverse sound con-
ditions. “ALNICO-V-PLUS” magnetic assembly.
Double-sealed against all weather. Omni-direc-
tional mounting bracket. Quick, easy
installation. An amazing “power package'—
Specify the CJ-30 for the “tough” jobs!

Input Power (continuous)
anut Impedance

Kesp
Dispersion
Dimensions: ..

TLA

pening, 14” x 6~
Overall Length, 14~

S WRITE FOR COMPLETE CATALOG

ATLAS SOUND CORP,
1443 —39 St., Bklyn. 18, N. Y.

In Conoda:
Atlas Radio Corp.,ltd., Toronto, Ont.

It pays to train for
something different!

FIX ANY ELECTRIC
MOTOR!

There's good pay in re-
pairing electric motors
and this big, pro
fusely illustrated book
helps you cash in on the
hundreds of opportunities
that exist wherever elec-

tricity is used.
ELECTRIC MOTOR
REPAIR shows exactly

how to handle every
phase of motor repair
and maintenance includ-
ing profitable rewinding.

Covers both AC and
DC motors and genera- 3
tors PLUS mechanical, elec-
trical and electronic motor

o,

ELECTRIC

control systems. Fully ap- MOTOR
proved by leading special- REPAIR
ists, unions, etc. Thousands 560 pages—Over

of copies now used in motor
shops, schools and for home
study by men who want to get
ahead in this fast-qrowing
field. And it's the ideal
guide if you only want to fix
motors for yourself and friends ally any motor in
as a sideline or hobby. common use

——PRACTICE 10 DAYS FREE-—-
Dept. RE-15, RINEHART & CO., INC. |
232 Madison Ave., New York (6, N. Y,

I Send ELECTRIC MOTOR REPAIR training book I
| for 10 days free trial. 1 will then either send $6.00 |

900 step by step
pictures
Price $6.00
The complete how-
to-do-it quide for
repairing  practic-

(plus postage} in full payment or return book post-
| paid and owe vou nothing.

|

| Name |
| Address . s e v 1
I City, Zone, Srate..... ... ’ - |
|

|

| OUTSIDE U.8.A.—$6.50 cash with order only.
Money back if book 15 returned in 10 days.
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SKY CHIEF ¢
ANTENNA ROTATOR ==

by

SINCE 1906

Finger tip tuning plus better per-
formance ... greater dependability
.. . superior design ... outstanding
efficiency! Half a century of Brach
electronic know-how makes the
difference. And Brach’s merchandis-
ing policy insures fair margin and
mark up.

o

o
~ FLEXIBLE WORM
DRIVE
i
i
BUILT-IN THRUST
BALL BEARING

© AUTOMATIC
ELECTRICAL AND
MECHANICAL
SAFETY STOPS

HOLLOW TORQUE
SHAFT

LUXuRious

PLUG-IN MOTOR CONTROL BOX

.
-383°
DUO-DIRECTIONAL
ROTATION

o
© WEATHER PROOF
CONSTRUCTION

PRECISION GEARING
r BUILT-IN GUY RINGS
WITH THIMBLES

iwkavadl BRACH MANUFACTURING CORPORATION
atlovs Divisian of General Bronze Corp.
200 Central Avenue, Newark 3, N. J., HUmboldt 2-1500

JANUARY, 1955
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Technotes

“from

hallicraﬂers

CHICAGO 24, ILLINOIS ZENITH CHASSIS 20]J22

With no high voltage present, the
usual checks were made of the high-
voltage filter capacitor and resistor,
flyback transformer, screen voltage of
the horizontal output tube, width coil
and horizontal oscillator. Everything—
that is, the voltages—checked perfectly.

When the oscilloscope was connected
to the plate of the damper and to the
horizontal deflection yoke return, the
familiar spikes were there as well as
some transient oscillations. The set
had a 20-uf 25-volt filter capacitor in
the yoke return. Replacing this com-
ponent with a 20-uf 450-volt unit pro-
duced plenty of high voltage minus the
oscillation.—Wilbur J. Hantz

EMERSON 661B

The picture on this set had foldover
| lines and reduced height on the left side
| but it was not keystoning. The trouble
looked very much like a defect in the
damper circuit. The defect actually was
in the horizontal deflection yoke. Re-
sistances across the windings of the
deflection yoke were 24 and 20 ohms.
The replacement yoke measured 15 and
15 ohms.—Harry C. Keller

TRAVELER 63R50-A

: There was no raster. Before checking
8 | the receiver circuits I checked the posi-
tion of the focus coil and deflection
yoke. The focus coil was jammed up
against the yoke and was causing the
vertical and horizontal deflection coils
to short—H. J. Wilbur

G-E 21T4 TV CHASSIS

In these sets sound-beat interference
in the picture often origindtes in the

IN CANADA:BOX 27
TORONTO 17, ONTARIO

Model HT-30 SINGLE SIDEBAND

TRANSMITTER/EXCITER

o Fighly stable VFO with full 100:1 ratio gear
drive system built-in. |
Stability comparable to most crystals .01%.

Ample gain for 55 db microphone with hum
and noise 40 db down.

Full 40 watt lineal peak power output.
Unwanted sideband at least 40 db down.
Undesired beat frequency down 60 db or more
T. V. \. suppressed.

Provisions for coaxial output fitting.

Built-in voice control circuit with bias switch-j
ing for final amplifier.

AM—CW—SSB—19 tubes plus voltage regula-

NModel FIT=-30

2200

CHECK THIS CAPACITOR

|
4.5MC DISCR TRANS
~

TTat

= VOLUME

Q05T 10 15T AF

AMPL

sound discriminator ecircuit. If careful
lead dress does not reduce or remove
it, check the capacitor across the sec-

www.americanradiohistorv.com

TARGET ANTENNAS
FOR UHF and VHF

\ Model
P e 1 FR88
— 1 —  List
:—:: ; |- $34.95
e

Target 88" for maximum all-channel fringe
area performance with highest front-to-
back ratio and minimum side pick-up.

5

Model CR123 T
List  $10.50

UHF corner re-
flector for top
performance in
fringe areas. All-
aluminum  hurri- 4
cane construc- A

tion. A high qual- L
ity antenna.

Also manufacturers of conical and Yogi-
style antennas. The first to use Fiberglas
insulators.

S & A ELECTRONICS

TOLEDO. OHIO

==

EXAMINE FREE!
GREATEST TELEVISION
REPAIR BOOK

EVER PUBLISHED!

Here is the most complete and up-to-date book on
television servicing available today—a book that
gives you sure-fire how-to-do-it knowledge of TV
repair, installation. maintenance, and trouble-
shooting.

TELEVISION SERVICING
New 1954 Edition, Completely Revised
by Walter H. Buchsbaum

Nowhere else will you find as much detalled. step-b¥-step
guidance on all the latest developments in TV sets—UHF

tuners, converters. and late-model antennae
automatically focused picture tubes,

screen tubes.

transistors. The book brings you completely up
S color. UHF. an

All New! 2nd
Revised Edition
TRANSISTORS

COLOR
UHF and LATEST
TV CIRCUITS

Prentice-Hall.

City.

|

I Address
|

| save:

Tne. Dept. M-RE-155 =]
Englewood Cliffs, New Jersey
Send me TELEVISION SERVICING for 10 days' FREE I
1 I will return it and owe noth-
| ing—or keep it and send $1.95 down (plus posiage) I
and $2 monthly for 2 months.

TRIAL. Within 10 days

[T A LT I— -
Send $5.95 with this coupon, and we'll pay |

large-

1o date on

d special TV
applications like industrial TV,
theatre TV, and projection
systems. Contents include:
ALIGNMENT AND INSTALLA-
TION—Video IF alignment—
sound channel alignment—
aligning R¥ amplifier. mixer,
and oscillator—how to develop
a systematic. professional ap-
proach that wins customers
for you and keeps them satis-
fled—where to locate the set—
how to install antennae—final
check-up. TROUBLESHOOTING
—S8ix big chapters show you
how to diagnose and_correct
Inoperative Receiver—Loss of
Synchronization—Defective De-
flection—Poor Picture Quality
—Poor Sound Quality—Ioor
Cathode Ray Performance. All
you have to do is to observe
the trouble. decide under
which heading it falls, and
look up the remedy in the
appropriate chapter. Mail cou-
pon below for free-trial copy.

State.__

postage and packing. Same return privilege and guar- |

| antee.

RADIO-ELECTRONICS
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HIGH SENSITIVITY
AC-DC MULTITESTER VOM MULTITESTER

1,000 ohms per Volt
20,000 Oth Per VOH Ehis instrument is one og the be‘s‘g huyiii that
The new Lafayette High Sensitivity Multitester is Ag_aiv)%wmlbafﬁ‘?éso‘géﬁ Kln amea'lieponn;.?]:
a complete instrument (not a kit). Here is an In- § 5o Vot the need for a compaet. yet
strument packed with every desirable feature found rugged test Instrument. Has ease of opersa-
only in Instruments costing twice as much. One of tion usually FOUND ONLY IN MORE EX-
the most sensitive multitesters ever offered. 20,000 PENSIVE INSTRUMENTS. Has 1000 ohms/

ohms per volt DC; 8,000 ohms AC, having 2 hich % i 5
sensitivity 45 microamps meter, Full scale AC-DC g")'“rg:{';,lgmlg :;tl;gtl‘lﬂ%?lg:glg(le“})gsrg;g

voitzge ranges are 0-10V, 0-50V, 0-250V. 0-500V,
0-1 000V : DC current ranges 50 microarps. 2.5 ma, sﬁ‘.‘i{;soﬂi"jr 1,,’,‘}0?;:”,},‘?",“e'if,‘ﬁ“},',"‘.;,gfn":,‘,‘i"
25 ms, 250 ma. Resistance: 0-5K ohms, 0-50K | Ranges: AC-DC and output volts 0-5, 0-25,
K and 0-5 megohms. Declbel range: } 0.250, (-1000V; DC current 0-1, D-10, 0-100.
- 600 ohms). | MA': Resistance 0-10K and 0-100K obms. In

19 precision . ”
resistors; 3” meter; beautiful plastic front, with ;‘?,j‘f!“';m""l;;}i" ‘”s",’;‘;ffiff &%ﬁbleﬁze‘h:h%tesf

metzl bottom for ruggedness. Size: 3%” x 5%” N 3
X 2%”. Complete with batteries and leads. Shpg. };’:ﬂf asrﬁgpl:\atifggloeéwﬁyLglscexfpo;r?vr':gtgle_r_vgc:d

Wt. 4 lbs. gth Lafavy;tte'n Préce you ean afford to own one.
BWS306 ...ovveevessiiseneaeenn.. NET 19.95 BES s- In Lots of 3 9.45"
In Tots of 3 19.25 |MODEL Ew-27C—Complete Tf[0l8 of 3 3.93

COMPENSATOR

for G. E. CARTRIDGE
Designed for use with G.E,

THE WORLD'S FINEST 3 SPEED [ reluctance cariridge: and
AUTOMATIC RECORD CHANGER P . / 75000 Bose o Mk Goad
LIST PRICE  § S o it iy ue )

~ 3 greater bass and treble re-

SPECIA * = sponse ia desired. Flat posi-
tion gives maximum high frequency response. No wiring
required—just plug in. With l2ad and plug. 2%” x 27

¥ x 2”—DMax. denth 4”7, 4
Lafayette scores again with an alinest unhelievable price on the Collaro 3-speed Automatie record changer, We made Stock No. PKe60oo...oovvneemonnnann.vne NET -95
% snlectgculair,lbuy un;ld \\'e_dnre pafsing thel s:nl'lngs ;.)ln to )'Du.d Here’s t‘?e Jinest changer made, .\I:mufacturedl in il
ngland—with a world-wide reputation. It plays all sizes and all speeds automatically. It’s packed with quality
features that the Hi-Fidelity enthusiast wlll appreciate: Jam-proof ball hearing mounted tone arm; autamatic shut- DUAL STYLUS — TRIPLE PLAY 1
off after last record; powerful fan cooled hum-shielded 4-pole motor with self-aligning oilite bearings: automatic DIAMOND d
muting switeh; weighted hall-bearing mounted constant specd turntable: rubber drive couplings—and more! DBase an
size 143~ x 1237, Depth below base 2%.”. Shpg. \Wt. 19 lbs. Available either less cartridge with plug-in shell, SAPPHIRE
or with famous turnover Ceramic or G.E. Triple-Play cartridge.
COLLARO Model 3/531 changer ..... DT 8 g esicir i - - ™00 0008800056090 vmesneenn.. Net 29.50 LIST
s 0
........................ ...,...‘.......r\.et 31.50 Replocement for Al G.E.
............. Net 32.50 RPX-050 Triple-Piay Cortridgest

45 RPM SPINDLE Stock No. PK-29 Net 11.95
Slips on in Dlace of regular spindle. eliminating use of center inserts on 43 RPM records.

GSA Spindle....coovvvnnnnnnn.... L T T T D T e T DU == hey Net 3.23 TIMER-SWITCH SALE

- LL [ A R
ﬂq//é’ c ARDWEL y
gea\es a UHF CONVE

pre-set time within 12 hour pericd; also
tells time. Buiit-in single-pole switch

ﬁEE" handles up to 15 amps, {15 volt. Re-
1200 1. List auires 3!, diameter round hole. Depth
" ’ lastic Base B behind dial face 2%”. Shpg. Wt 1'%
Genuine Plas - Net 13 95 . tbs. MS$-62, for 10V /60 Cy AC
! . -
RECORDING TA Lots of 3

Shpg. Wt. 14 02,

LA;‘AV[ETTE made a ltex;irilﬂc Singly 14045 ea.

de; th one of the

maanuf‘;cturerl; uforecordlnega 1325 Outstanding Value! The Cardwell ES-1 UHF converter

to supply us with their regular | covers the entire UHF spectruin—channels 14-83. Hasg

tape which s=11s for almost] 6AF4 oscillator. 6CB6 IF amplifier and 1N72 erystal
GU .

s 75 ® —52 db output level

® Range 30 . 10.000 ¢cps

® 10 1. cable and © Handie and imfer.
connector locking bose

\us twice our price. diode. Features printed circuit oscillatar, high overall A \ly fine mi Hore 85 |
tag® ANTEE SOLUTE SATIS- | ®aln (3 to 4 times), high sensitivity. constant L/C ratio TgPy TS nlesmiiigne 3§ L Quor
Lovd FACTIONA%R \’Foun MONEY | tuner. 25-1 gear drive. Has AC cord and plug. 3-Dos, turer known the world over. Use for

amateur broadcasting, public address and
home recording. €an be used with fleor
stand. Shpg. Wt. 2% 1bs.

& =525

MINIATURE VOLUME CONTRO
%" DIAMETER 7 A

Only %” Dlameter, overall depth approxi-

tooc surmed  gATK. The finest, profession- | switch for UHF, VHF and OFF. Handsome wood cabinet

al-quality recording tape obtainable. Highest performancel] 8% x 6% x 312”7 with easy reading dial. Shpg. Wt.
for thousands of playings. Red Oxide Base in a smooth, | 4% 1bs.
uniformy coating; greater signal strength; with maxmuml CARDWELL ES.1 Converter—Lots of 3 each..... 13.95
fidelity; unifarm frequency response frome 40-13.000 cps. Singly each. ....... 1
in lots of 10 rolis -1.75 ea
T 5” Tweeter AND
LAFAYETTE EXCLUSIVE! 3

DYNAMIC EAR PHONE Crossover Network Lapiete faphrosls
A new lightwetight plastic ear phone . A = mately .4” including threaded shafi. Idea!

for miniature radic. hearing aids, etc.
gm;la;g': h:ll?:rfldgl:,yqﬁ:llfts;etg t: - VC-18—Range 0-500.000 audio taper.. 39c

dynamic ear phone with the ease ¢ VC-19—Range 0 to 1 Meg. linear taper 39¢ 39@

and comfort of an almost weightless { VC-20—Range 0 to 3 Meg. audio taper 3%9¢
unit—at a price less than half that 2 In Lots of 10—$3.25

Pato, sar ereeltont. snsitivity " of A specially designed 57 Tweeter and C Network

nto ear. Excellent sensitivity o A specia signe: eeter and Crossover Networl

65 db. Ydeal for use with minlature that will assure high frequency response when used PRECISION DRAFTING SET |

sets, hearing aids, transcribing, etc. DC resistance 2000 with any speaker you now pogsess. You ean now make I Pieces—Fitted Felt-Lined Gase
ohms, impedance 5000 chms at 1000 cycles. Complete your present speaker into a 2-way speaker system In- Made in Germany, of heavy brass, nickel
with 3 ft. plastic covered cord. creasing the high frequency range up to 15,000 cycles. plated and polished. _ Instruments in-
EXCELLENT FOR SILENT LISTENING OR ViewING| DIisgram included. Shpg. Wt. 5 Ibs. clugelosslcomomepithiperclifan 2o
8. . r i
WI1ll replace speaker on any radfo set or T.V. for silent STOCK NO. SY-14...... Net £.95 \efder. three 3%!’ siglerv:?heealrbuwsz/rivide:s

listening, by direct connection to secondary of output
transformer.

with needle point, pen point and pemeil
point. 5” Ruling pen, extra handfe for

MS-72. . eueeencoseeasnoansrosenncaonnson pen or pencil, capsule with extra leads. B
SARKES  TARZIAN IMPORTED DIRECT lntl:reh&r!geahillty gf !hﬁse many parts [l )
makes this an exceptionally versatile set.
TUNER Latest Type PR'SM-COATED Your money back—if lh¥i set 'I: a0t
VHF »}Complefe LENSES wur;h twice our price! Net 2.75
Brand new — covers en- q - T <
gire VHF splecl}'um. 1§ 4 | wT"bh 2 BINocu LARS OR 00
§ an exaet duplicate of ubes P J
e aa GRILCED O ® ALL-METAL CCNSTRUCTION oli — -
many chassis including ® INDIVIDUAL FGCUS B RU 4 ardha d
tsféiigé\'l\']ar:isa_é)go-;rédcgﬁo © COMPLETE WITH LEATHER AR
. il i r
centric shafts. Excellent gain, noise factor. image and F-86. 8x30 with CASE & STRAPS ’
LF. rejection. For 40 me IF systems. Complete with + Bx with case .... Net 19.9% PLA ..} IWe |
6BC5 and 6x8 tubes and shields. Shpg. Wt. 4 lbs. Worth F-15, 7 x35 withc o ceen - Mot 22,850
3 times the price! 4 45 F-103, 7x SO withcase. . . .. Met 24.95 pepT. JA IR A 0 Federa
TL-24—1In lots Of 3 €aChe.vcrverecenenis inaeas A F-304 i de postage -
SINELY. (aCH s es saimtbs I Lo e 4.95 jagr 1 LE- I TS Met 32.50 TIPSR witac
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Color’s higger than ever!
AND THE NEW 20 EDITION OF

TELEVISI@N

for the servies ladmostry
s

RCA SERVICE COMPA.NY}““C.
4 Besi6 concemsvran Mo sugnics sEOgipitay
FAMBEN. N, 2 i

Poia 1700

IS MORE THAN EVER A MUST

Color television receivers at much
better prices are due to hit dealers’
floors any time now. And when color
television starts moving in volume

. . every technician must be ready
for this new, different, profitable
field. There’s not a day to lose. Get
your copy of the brand new 2nd
edition of PRACTICAL COLOR
TELEVISION...and get it
right away!

Here is the latest practical color
service information you can get from
any source. Included in its 86 pages
are: Principles of Color Television
... Detailed Circuit Diagrams. ..
Operating Instructions . . . Antenna
Requirements . . . Test Recommen-
dations . . . and much, much more.
Time-tested information. .. brought
up to the minute by RCA, pioneer
in compatible color television.

$2.00 a copy . . . and worth far more
in future color television profits for
you! See your RCA Parts and Tube
Distributor, or mail the coupon
... today.

RCA SERVICE COMPANY, INC.

A Radio Corporation of America Subsidiary
CAMDEN, NEW JERSEY

I RCA Service Co., Inc.
I Commercial Service Section
I Camden, N, J.

1
|
|
|

I Please send me . _ copies of ““Practical I

| Color Television” at $2.00 each. I

l [ Check or [] Money Order for $.___enclosed. I

| I

I NAME o e T e I

} COMPANY = ) ‘

| sweer T T

|y ZONE  STATE |

_______________ |
160

TECHNOTES (Continued)

ondary of the discriminator transfor-
mer (inside the transformer ean). Its
outside plate should ge to the low side
of the coil. If the capacitor is connected
properly, the trouble can generally be
eliminated by slightly detuning the
primary winding. This method is not
reconnended for fringe areas. In such
areas, try inserting 220-ohm suppressor
resistors at the 6AL5 socket, as shown
in the diagram.—Geo. R. Anglado

MOTOROLA TV COMBOS

In some cases, hum may be heard
from Motorola 17F3 and similar TV
combination receivers even when the
TV and radio line switches are turned
off. This trouble is caused by incorrect
poiarization of the leads from the AM-
FM chassis to the speaker. It can be
cured by reversing the leads from the
speaker pin jacks.

When reinstalling the radio chassis
ir the cabinet, take care to plug the
speaker leads in so the ground wire
from the radio chassis plugs into the
pin jack connected to terminal 2 on
the receptacle that receives the speaker
plug from the TV chassis. Terminal
2 is the ground connection for the TV
chassis.—E. M. Breckenridge

‘ MASK CUTTING

' In converting TV receivers for large

screen tubes it is generally necessary
to purchase a mask. These are brittle
and crack easily. With 20-inch masks
costing several dollars, spoilage is ex-
pensive. So if you have to cut down a
mask to fit a cabinet, here is how it is
done.

Several inches can be cut away safely
in just a few minutes by using a disc
sander. Mine is installed on a bench
saw. Cut a disc of wood the size of the
saw blade and insert a nut and bolt in
the center to permit attachment in
place of the rotary saw. Various motor
shafts will require different mountings.
Cut a sheet of emery paper the size
of the wood disec—I generally use coarse
emery or sandpaper—and glue on.

I have done this many times and
never spoiled a mask. Some manufac-
turers recommend using a plane or file.
I have tried that and chipped off edges.
—Jacob Dubinsky

TUNER ADJUSTMENT

WWhen servicing TV sets having turret
or selector-switch type tuners, poor
picture or sound can often be traced
to a misadjusted oscillator slug. Appar-
ently the slug becomes misadjusted due
to mechanical shock during transit. The
slug screw is usually located directly
behind the channel selector knob.

If the set is of the intercarrier type,
adjust the slug for best picture and
minimum buzz; if it is a dual-channel
type, adjust the slug for best sound.
In all cases use an insulated alignment
‘ tool for making the adjustments and
| preset the fine-tuning control to its
| center position. — John Comstock END
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hetter merchandise

that sells!

-
I TV VOLTAGE

| REGULATOR

10 Volt Line Adjustor =
e Normal Line Volts
@10 Volts Increase
@10 Volts Decrease
300 Watts. Returns full height & width
of picture. Eliminates intermittent sync.

SR15

LIST

‘made hetter!

[
i I.INIVERSAle

TV TUBE
I BRITENER |

Isolation type transformer gives 6.3 V

for cathode — filament short or 7.8 V
o It's parallel
e It's

to increase emission.
e It's series
electrostatic

e It's isolation
e It’s universal.

| HBG |
| HORIZONTAL BAR |
| GENERATOR |

b

for quick TV set adjustment and alignment!

e For adjustment of vertical linearity and
height controls

o Accurate positioning of focus coil or
maognet

o Precise sefting of yoke

e Complete with instructions

made hetter!

-
| MODEL “A” |
BATTERY |
| ELIMINATOR |

J

$495

LIST

for 105-125V., 50/60 cycles

For 12 volt rodios with 4 to 6 tubes.
Gives nearly constant power from
varying line voltages. Universal
sockets for all bottery plugs.

95

LIST

8

Available from electronic parts distributors
iilustrated literature upon request

3
)

manvufactured by

?ganw-? COMPANY

4727 N. DAMEN AVE., CHICAGO 25, ILL.

Manufacturers of elecironic equipment
since 1928

| EXPORT: Schee] International, 4237 N. Lincoln, Chicago 13
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Patents

In any high-frequency oscillator (like v2),
the frequency increases with a more positive
plate voltage or a more negative grid voltage.
Either of these changes adds to the grid-plate
potential difference, and reduces the transit
time between elements. Such voltage variations
also affect the amplitude of the vscillations. A
more positive plate voltage inecreases output,
while a more negative grid voltage reduces it.

In this circuit, the plate and grid voltaces
supplied from V1 are balanced out by R3. There

LOW.POWER FREQUENCY MODULATOR

Patent No. 2,678,426
Robert E. Rawlins, North Hollywood, Calif.
[Assigned to Lockheed Aircraft Corp.)

This modulator is suitable for telemetering,
radio transmission, or signal generation. It is
effective at high frequencies without frequency
muitiplication. Its circuits are simple and non-

cathode load R3.

The modulating voltage is
Phase-splitter V1 contains plate load R2 and a
These provide out-of-phase
voltages, with R3 adjustable. The veltages feed

is a definite setting at. which the amplitude
changes are equal and opposite. Thus AM is
canceled out. At the same time. the voltage
variations act in the same direction for FM,
which is strengthened. Thus we have FM with-
out AM when R3$ is correctly set.

A grounded-grid stage follows the oscillator
for higher output to the antenna.

GATING CIRCUIT

Patent No. 2,685,039
Alfred D. Scarbrough, Pasadena, and
Elwood E. Bolles, Los Angeles, Calif.
[Assigned to Hughes Aircraft Co.)

controlled by RI1.

critical. the plate and grid of V2, an oscillator. This gating circuit has several advantages over
previous ones. It operates almost instantaneously
and does not load the signal source. A square-
a2 8+ | wave source provides timing signals. If a pulse
| arrives during the higher level of the square
== wave, that pulse is transmitted. Pulses which
vl t
T — h 1
Rt I | |
i 1 g = I
i POSITIVE T P DI " ouT
PULSE I O,
! L source ! |
| |
I |
| i I+
A | Tla, ' =
% e [ £ source N I
. J A e |
i Fig.d
Just Out

Most - Often - Nevded
1955

l
'r_'IT—I_—_'—ion J 1
| 1eleviston l’
|

AMAZING BARGAIN

The new 1955 TV manual is the
scoop of the year. Covers all im-
portant sets of all makes in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other volumes at only $3 and $2

Servicing Irfarmuation

=
A each. Each manual has a whole

::__,. yvear of service material. Includes
mmpTTEAY | all data needed for quicker TV re-

sTARIeL FOVICATIN pairs. Practically tells you how to

find each fault and make the repair.

g g e %3 Move pages, more diagrams, more

e e
New Edition service data per dollar of cost. Get
Covers all important 1955 Sets the best for less. Get SUPREME.

TELEVISION SERVICING COURSE
Let this new course help you in TV servicing.
Amazing bargain, complete, only $3, full price for
all lessons. Giant in size, mammoth in scope,
topics just like a $200.00 correspondence course.
Lessons on picture faults, circuits, adjustments,
short-cuts, UHF, alignment facts, hints, $
antenna problems, trouble-shooting, test
eyuipment, picture analysis. Special, only
Here is your complete source of all
needed RADIO diagrams and service data.
Covers everything from most recent radios
to pre-war old-timers; home radios, auto
sets, combinations, changers, and port-
ables. Sensational values. Still sold at
pre-Korean Drices. Only $2 for most vol-
umes, Every Radio manual contains large
schemutics, all peeded alignment facts,
pasts lists, voltage values, (rimmers, dial

stiinging, and helbful service hints. All
volunles are large in size. 8%x11 inches.

——

"

Y levision \.
Servicing Cout "\
-l 9- 4

Newest

Most - th’n - Noeded
1954

RADIO
DIAGRAMS

and Servicing Tnformation

Supreme Publications

Sold by All Leading Parts Jobbers

about 192 pages. See coupon at right for a
complete list of these low-priced manuals,

JANUARY, 1955

SUPREME 1955 TV Manudl

COVERS ALL POPULAR SETS

Supreme TV manuals have all needed
service material on every popular TV set
of every important manufacturer. Here is
helpful, practical, factory-prepared data
that will really make TV servicing and
adjustment easy for you. Benefit and
save with these amazing values in service
manuals. These giant TV manuals have
complete circuits, alignment facts, test
patterns, response curves, service hints,
all recommended changes, voltage charts,
waveforms, and many double-page dia-
gram blueprints. Here is your TV service
material to help you do more expert work

tele-

The repair of any
vision set is really simple

with Supreme TV service
manuals. Every set is cov-
ered in a practical manher
that will simplity trouble-
shooting and repair. This is
the help you need to find

quicker; and priced at only $3 and $2 per
manual covering a full year of material.
Be ready to repair any model by having
in your shep all nine TV volumes listed
in coupon below. Or try the new 1955 TV
manual to see what an amazing bargain
you get for only $3. Send trial coupon for
prompt shipment, or ask your jobber.

toughest faults in a jiffy.
Each $3 TV volume ccvers
a whole year of service ma-
terial. New Television Serv-
icing Course will aid you
in learning TV. Be wise,
buy Supreme Manuals only
once each wear instead of
spending dollars every week
for not needed data.

NO-RISK TRIAL ORDER

COUPON

SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL.

Radio Diagram Manuals| Rush today Radio manuals checked at left
Most-Often. Needed Series Iand TV manuals below. Satisfaction guaranteed.
,i.s‘:;;:“::j;:'m::;’ ;;"53 | O New 1955 Television Manval, $3. [ 1954 TV, $3.
O3 1953 Diagrams . I [0 1953 TV Manual, $3. [ UHF Manual, $1.50
0 1952 Radie EACH ! O 1952 Teievision Manual, $3. [ 1951 TV, $3.
8 :gg"] 3'39’“:"5 $2.50 | O 1950 Television Manual, $3. 1 1949 TV, $3.
Bl B "“lo 19as 1v, 83, O 1947 TV & FM, only $2.
01948 4 PRICED |E| Television Serviclng Course. complete, only. .$3.
1947 &
E]l I:48 ; AT ONLY O 1 amenclosing $...,...... Send postpaid.
0 1942 ; $ I {0 Send C.0.D. I am enclosing $...... deposit.
11941 ¢ |
DIQ-‘OQ INa.me: ..... B e e st aFa s s aesen st anedenmnes |
0O 1939 g EACH I d :
[ 1926-1938 Marual, $2.50 :
O Master INDEX only 25¢ | Address: ...xvveeeveinren,en Xaemen s a
161
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REATEST TUBE BUYS

EVERY TUBE GUARANTEED A FULL YEAR
Branded—Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed

JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write—Wire—Phone!

o ) Quality Becouse—
We've specialized in seiling vacuum tubes exclusively for many years,
3 :J:—plk-:‘sbeso offeredM hetrec:'n "::re o‘bt:emed frgm dReceiver dM.;muiacturers' surplus, various gov't. agencies and other
sources. 05! ese tubes are brand new an he balance is 't i t.
WE UNCONDITIONALLY GUARANTEE EVERY TUBE YOU D RG] (G0 GG e IiEuy Qe

N

F 4 BUY.
3. Our modern, completely equipped laboratories check every tube received. You are invited to see this special
equipment in operation.

Even though our inventories include almost every tube type madc over the past 20 years—in quantities of more than a

million assorted types—it is impossible to list every type. You are. theiefore, urged to include any additional types
required in your order.

Minintum Order: $10.00. Terms: 25 with order. ba .0.D. i i i
T b, % t alance C.0.D. Please include postage. All prices subject to

TRANSAMERICA ELECTRONICS CORP. §

115 LIBERTY ST., NEW YORK 6, NEW YORK

[YOU'LL SAVE AT
* "WHOLESALE’

r RECORDING TAPE
First Quality! Wide Range!

Wide range,

plastic base re- $249 fool

cording tape.

1200 ft, on 77

N '
reel. $2.15 per recl

' 5
\ 6 or more reels

HI-GAIN VHF ANTENNA
"TEXAS RANGER" 3

R
For Ultra Fringe S * /\\.\
All channels 2 to I3. High SN

AN

| gain for ultra fringe. Reiects AN
co-channel and adjacent / \
channel interference. Gain i
is better than stacked conical —— 3850
on the low band, equal te or AX.513

better on the high band.
TV PICTURE TUBE BOOSTER
f,g’ Adds new life to

picture tubes
90c ea., & or more
; 950 85¢ ea., 12 or more
ﬂ Vu-Brite model C401. For electro-
“Watch that old dame. talic_magnatic foous tuped,
uses | | Write for FREE "FYI" Bulletin No. 301

She
a JENSEN NEEDLE.”

IWHOLESALE
RADIO PARTS CO.,

311 W. Baltimore S¢t.,

BALTIMORE 1, MD.
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PATENTS (Continued)

arrive during the lower level of the square wave
are suppressed. The circuit is shown in Fig. 1.
The amplitude of the square wave alternates
between E1 and E2 (Fig. 2). If a positive pulse
is fed through C during the E2 period, the pulse
adds to the square wave and the voltage is suffi-
cient to overcome the bias on D1. Thus the pulse
is transmitted. If the pulse coincides with the

€2
SQ WAVE
[4] SR ————.
0
£2
) !
S oaTp
k=
el

=3

POS SIGNAL O—J L —] \ k
ouTPUT EZ—I\ —l\

Fig.2 W
lower amplitude (El) of the square wave, D1
remains blocked by battery bias and the gate is
closed. Diode D2 transmits the square wave to
point P but it blocks the pulse signal.

WIDE-RANGE TAPE PLAYBACK

Patent No. 2,685,618
Michael Rettinger, Encino, Calif.
{Assigned to Radio Corp. of America)

The upper frequency limit of a tape machine is
determined by the gap width of its playback
head. For example, at a tape speed of 7.5 inches
per second, a .0005-inch gap cannot reproduce a
frequency of 12,500 cycles. At this speed and
frequeney, a complete cycle is recorded on .0005
inch of tape, which is equal to the gap width.
Thus a complete magnetic cycle exists on the
tape between the pole pieces of the head, and all
output is cancelled. For any given tape speed and

ATTENUTOR

50-10,0000

10,000% -~
SIGNAL 1™ cross-over
|
10900-30,000
TR=TRACK A00:30.000 [
T-TAPE RECORD HEADS PLAYBACK HEAD WITH

WEDGE -SHAPED GAP

gap width there is such a null frequency.

This invention eliminates null frequencies and
permits a very wide frequency band to be re-
corded and played back. It uses two tracks on the
same tape (see diagram). Here the upper track
has a conventional playback head. The lower
track uses a playback head with a wedge-shaped
gap. A crossover network divides and feeds the
signal as shown.

The tape travels through the machine at 18
inches per second, so there is no problem repro-
ducing up to 10 ke with the 1-mil gap (upper
playback head). The lower playback head has a
gap tapered from 1 to 2 mils. Each part of such
a gap has a different null frequency. For ex-
ample, a 1l-mil gap corresponds to a null fre-
quency of 18 ke. but adjacent frequencies are
reproduced. A 1.5-mil gap cannot reproduce 13.5
ke but passes adjacent frequencies. Therefore,
the gap as a whole passes all frequencies.

To compensate for loss in the lower track, an
attenuator cuts the output from the 1-mil head.
Increased gain is provided in the amplifier. The
result is uniform response from 50 to 30,000
cycles. END

RADIO-ELECTRONICS
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Lowest prices in the industry — Now you can sell
famous Alliance Tenna-Rotor easier . . . step up your voleme
and profits! New, low prices will melt sales resistance.

Quality and style go up...prices down—And there’'s
an improvement in Alliance Tenna-Rotor quality that makes
the new, reduced prices an even better bargain! Technical
imMprovements are built into Alliance products —users get the
benefits of research and progress . . . and at lower prices.

Cooperation does it . . . thanks to the splendid coopera“ion
of dealers and distributors the demand keeps climbing—
and Alliance Manufacturing Co. has been able to step up
production and the economies that result are passed along
in these sharp price reductions!

K22
elactrically
operated

N

Allianc2 Tenna-Rator.

Price 524&5_

And now—a brand new low-price TENNA-ROTOR!

Model K22—New, lowest priced rotator on the market! This
new economy styled champion features finger tip control—
sells on sight—is undoubtedly the biggest value in the industry!

The Alliance line keeps pace with the coming changes in
television and electronics. Alliance TV aids are styled
right —built to last! They include three UHF Converters —
Boosters —three Alliance Tenna-Rotors —the new Triceptor
line of antennas. Add to this the Alliance radio-controlled
Lift-A-Dor . . . electrically operated garage door opener;
the first low-priced, quality, automatic garage door operator.

Alliance is in its sixth year of continuous TV advertising! i
ALLIANCE PRODUCTS ARE PRE-SOLD! >
\, S

ALLIANCE MANUFACTURING COMPANY - altiance, Ohio

JANUARY,

119515
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BUY DIRECT...
SAVE MONEY |

HIi-Fl and
Binaural units ...
wired or kits!

Imperial V—
12-tube AM-FM
Tuner Kit
® Band width —
200 kc ® Tuned
RF stage ® Tun-
ing Range 88-108
mc @ Sensitivity
§-10 u/v, 20-30 db
® {ron core tuned |.F.
disc, trans. ® 6CB6 RF

amplifier ®- 6AB4 mixer ® 6AB4
oscillator ® 6AU6 1st 1.F. ampll-
fier ® 5AU6 2nd I.F. amplifier ® 6AU6 1st

limiter ® 6AU6 2nd limiter ® GALS detector

® 6C4 rathode follower output ® AM tuning

range 530-1650. kc ® 6BA6 RF amplifier ® |

63E6 :onverter ® 6BAG 1st |.F. amplifier ®

1N34 er IN60 crystal diode detector ® Tuned

R* stage Chassls dimensions: 934" long,

5” high 8” W

Compi2te kit of parts including tubes, ¢ 750

psctorial ang schematic diagrams 3

Ffequu-mcyrzg onse (FM) 20 —

20,000 CPS = .5 DB

*. Frequedpy Fesponse (AM). 20
; 7,500 CPS. =* 3 DB

Nev,, ™
Recekver X

o Sel!-cmulnea
AC Power Supply

® Jgection variable
conderser © Tuning
range 88 108 mc ¢ Band
width 200 ke o Sensitivity
10 microvoits 20 db © Tuned RF
stage ¢ lron core tuned | F.—disc. trans, e
6CB6 RF. amplifier ® GAB4 nrixer ® GAB4
oscillatae (temp. compensated) ® 6AUG st
LF. amplifier ® 6AU6 2nd I.F. amplifier ®
6AUS 13t limiter ® 6AUE 2nd limiter ® GALS
detector ® 6C4 cathode foliower output e
#65 selapium rectifier ® Dimensions 934” x
5 x 5Ta”

Complete kl: o!' pmarh I:tc‘lud‘h:g ac
power supply, tubes, pictorial ang
schematic diagrams .. ... . $29%0

Frequency response 20—20,000 CPS =* 50B
Wired & Tested extra ..$5.00

V-5 AM
Receiver Kit

® Seif-con-

tained AC

power supply

® Tuning

range 530.

1650 kc ¢ 6BA6

RF Amplifier ® 6BEG

converter ® G6BA6 1st

. F. amplifier ® 6AL5 de-

tector ® 6C4 cathode follower

: putput ® 65 selenium rectifier o

3 sect'an variable cond. ® Tuned RF stage

® Sensitivity. 5 microvoits @ Iron core tuned

ccils Ghroughout e Dimensions 9%~ x 57

x 5%"

Complet2 kit of parts, including AC

pewer wuppily, tubes, pictoriali and $2450
schematic diagrams . .

Frequency Response 20—7,500 CPS % 3 db
Wired & Tested extira $4.25

.

NeW

4oty

FREE CATALOG OFFER!

Wrike today for tree complete Approved catalog!

ORDER DIRECT FROM

APPROVED

ELECTRONIC INSTRUMENT CORP

928 BROGOWAY NEW: ¥DRK |8 A

|cements are better.

ANTENNA CLIP
A pair of miniature pin jacks sol-
dered as shown to the sides of clothes-

| pin type TV antenna connectors will

simplify connections to chassis with
plug connectors to the antenna ter-
minal board on the cover that must
be removed for servicing.—Bruce A.
Brown

300a LINE

\%}Gs
TO TUNER

]
TIP JACK

ANT CLIP

TIP JACK

PLASTIC CABINETS

Cracked and broken plastic radio
cabinets can be repaired successfully.

| Use sandpaper or steel wool to remove

gloss along both sides of the break on
the inside of the cabinet. Wipe off the
dust and coat the roughened surface
with plastic or bakelite cement. Regular
service cement will do but the special
When the first
coat is about dry, apply a heavier coat
and cement a strip of cloth on the
inside of the cabinet to cover the space
to be filled.

When the cloth patch has dried,
prepare wood putty with water accord-
ing to the directions on the package to
make a thick workable paste. Add spar
varnish up to about 109 of the bulk
of the paste and mix thoroughly. Use
the paste to fill the cracks and holes.
Leave a little excess on the surface to
compensate for shrinkage and final
rubbing down. While the patch is soft,
any cracks that have sprung open
should be held closed by pressure, using
weights or a few turns of heavy string.

Let dry overnight or longer. Plane
off excess or rub down with steel wool
or sandpaper backed with a pad. Work
slowly to avoid abrading the outer
surface of the cabinet.

If the plastic is black or walnut in
color, dry powdered lampblack
burnt umber pigment can be mixed
with the putty along with the varnish.
Or the smoothed patch can be painted
with tube oil color thinned with japan
drier. Allow extra drying time when
lampblack is used.

Left-over putty can be pressed into
sheets between paper or pressed into
paper tubes for future use.

www.americanradiohistorv.com
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The dry !

RECORDING TAPE (Plastic Base)
409, OFF (NEW)

e 1200 fi. plastic tape with plasuc reel included.
e Each reel individually
e Choice of nationally l‘amous top quality brands

suech as:
Reeves (SPN 12) 3.20; Audio (1251) 3.25; Scoich
Irish, Professional

(IIA) 3.25; En re 3.25;
{ 1) 3.3

e FREE! A 7.95 lape carrying case included with
Purchase of 12 new tapes!

* k Kk k Kk Kk Kk Kk Kk k *x k %
Used Recording Tape (Plastic Base)

ATTENTION: Radio
Stations, electrunic 1.89 for 7"—1200 foot
.99 for 5”-—600 foot

calculators, indus-
trial users: We have

the new i1a or 2 .59 for 4"— 300 foot
mil mylar, ‘‘sound, .29 for 3”—I150 foot
p late. "' - ‘lifetime,

.0 tapes and

e will buy or ex-
change your present
1 mil mylar or plastic tapes.

A Kk * h % Kk Kk K« Kk Kk k Kk *
USED “MYLAR” TAPE (1 Mil)
(Impact Strength 9 Times Greater Than Plastic Tape)

1200 ft. (7" reel) ... 259
1800 ft, (77 reel) ... ....... 3.89

New empty plastic reels in
boxes for easy labeling. 3"
10c; 4" 22¢: 5" 24c; 7'

Professional reel (2Y4” hub)
29¢ ea MPTY BOXES:
3” 3¢; 47, 5. 7” 5¢ ea.

We carry all brands of new tape,
rccurdma blanks, tape recorders,

at low prices. PLEAS N-
Cl UDE SUFFICIENT POSTAGE.

COMMISSIONED ELECTRONICS CO.
2503 Champlain St. N.W, Washington 9, D. C.

When answering
advertisements please mention

RADIO-ELECTRONICS

SAVE MONEY.. MAKE MONEY..

LEARN TV

the practical way--

ASSEMBLE A
TRANSVision

WS TV KIT
Pay as You Wire $

wE WILL HELP YQU to start

learning TV the practical way
—>by assembling a TRANSVISION
TV KIT in EASY STAGES. For
only $39 you get PACKAGE #|
{standard first pkg. for all of our
kits). This paekage gives you the
BASIC CHASSIS and over 450 TV
COMPONENTS with complete In-
structions, Drawings, Photos, and
Service Booklet. When ready, you
order the next stane (pkp. #2), etc. Low prices make
your complete kit a terrific buy.

E Shows 6 Great TV Kits :

EXCLUSIVE: Only Transvision TV Kits
atAL0%

Down Payment

are adaptable to UHF. Ideal for
FRINGE AREAS. Mo Previous Technical
l(nov:ledge required. Write now!

TRANSVision

TME OLDEST NAME IN TV KITS

NEW ROCHELLE, N. Y.
= omme MAIL THIS COUPON TODAY o aw e

Educotional Director
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RE-2

[ Vm enclosing $ deposit. Send standard it
PACKAGE *1, with all Instruction Moteriol. Bolance C.O.D.

{3 Send FREE copy of your new TV Kit Catolog,
1 Name
¥ e
1 City State

RADIO-ELECTRONICS
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TRY THIS ONE {Continued)

product can be turned, drilled and
worked like hardwood or any plastic.
A cylinder cast in a short length of
mailing tube is handy for making
special end plugs for homemade test
prods. Saw off a disc of the required
thickness, drill a hole in the center,
and then chuck it in an electric drill
and spin against a wood rasp to turn
it down to fit.

An attractive instrument control
knob with a pointer was made by
slotting one side of a plastic bottle

cap and inserting a strip of clear
plastic with a scored hairline. The
putty-varnish mixture was used to

fill the bottle cap and cement in the
pointer. When the mixture dried, a
hole was drilled and tapped for a set-
screw. This custom-built dial pointer
served its particular purpose—Van
L. Ferguson

ION-TRAP INDICATOR

I use a simple photoelectric light
meter that works perfectly and elim-
inates guesswork when adjusting ion-
trap magnets on TV receivers. A
mirror is not needed. The beam bender
is positioned for maximum reading.

PHOTOVOLTAIC CELLS {4)

e

The instrument consists of four in-
expensive photovoltaic cells and a 50-
pa d.c. meter or the basic range of a
20,000-ohms-per-volt  voltmeter con-
rnected as shown in the diagram. The
cells are mounted on a flat bakelite
strip in a suitable housing that can
be suspended against the screen by
the meter leads. (For details on a
simple mounting arrangement, see
“Transistorized Commercial Killer” in
the July. 1954, issue.—Editor)

The unit is used with the photocell
suspended against the screen and the
meter on top of the set with the dial
facing the rear. Tune the set to a
vacant channel, advance the brightness
control for an indication on the meter
and then adjust the beam bender for
maximum deflection on the meter.—
George L. Garvin

SMALL-PARTS BOX

Small boxes partitioned into two or
three sections are handy to have around
any shop to keep the parts from a TV
set when you remove it from a cabinet
or strip the chassis. Sectioning is a
great advantage because some of the
screws in the back of a TV set may be
differently threaded from those in
other parts of the set, although they
may look alike. Instead of dumping
all the parts in one box and then
having to sort the screws again, it
saves your time and temper to use the
divided boxes.—B. W. Welz END

0-50pa
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/OI!TSTIIIIHIIG for HIGH FIDELITV!

D\R
W N0 sa COLLINS TUNERS
» and
‘PRE-FAB’ . RECEIVERS

AUDIO PRODUCTS CO.
NOWI . ..

with AFC

Co. ot 10 ma woy

=uh Catlinm Rodin Ca

Caitms. il Qe
Bffiko

Each Collins Tuner Kit is complete with
punched chassis, tubes, power transformer,
power supply components, hardware, dial
assembly, tuning eye, kno[)s wire, etc., as
well as the completed sub- assemblies: FM
tuning units, AM tuning units, IF ampli-
fiers, etc., where applicable. All sub-
assemblies wired, tested and aligned ot
the factory make Collins Pre-Fabl Eits easy
to assemble even without technical knowl-
edge. The end result is a fine, high qual-
ity, bhigh fidelity instrument at often less
’ than half the cost — because you helped

make it and bought it direct from the

555

factory.
with AFC $58.50
The FM-11 tuner is available in kit form with the
IF Amplifier mounted in the chassis, wired ond

- v l
a ‘ -
tested by us. You mount the completed RF Tuning

e Lil = Unit and power wupply, then after some simple

I525 wiring, it’s all set to operate. 11 tubes: 6J6 RF

FM Tuner Kil

EME-3 Tuning Unit amp, 6AG5 converter, 6C4 oscillator, 6BA6 1st IF,

with AFC $18.75
The best for FM. The mosh sensitive
and most selective type of "front end'’
on the market. 6 to 10 micravolis sen-
sitivity. Image ratio 500 to F. 6)6
tuned RF stage, 6AGS converter, 6C4
oscillator. Permeability tuned, stable
ond drift-free. Chassis plate measures

(2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS
discriminator, 6AL7-GT double tuning eye, 5Y3-GT
réctifier. Sensitivity 6 to 10 microvolts, less than
Vo of 1% distorticn, 20 1o 20,000 cycle response
with 2DB variatien. Chassis dimensions: 12V2"

wide, 8" deep, 7" high. lllustrated manual sup-

plied. Shipping weight 14 lbs.

62" x412"'. In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM can be ottained.
Tubes included as well as schematic
and instructions. Draws 30 ma. Ship-
ping weight FMF.3: 22 |bs. Cial ovoil-

able @ $3.85
$‘I 975

FOR USERS OF COLLINS TUNERS:

Receive $5.00 credit toward the new
EME-3A front end! Mail us your old
front end with $13.75 and we will send
you the new, improved FMF-34 with

AFC, or, remit the full amount of i $
$18.75 and when we receive your old FM/AM Tuner Kit
unit in return a check will be mailed
you for $5.00.

iF-6 Amplifier

6 Tubes, Shipping Wat. 3 ibs.

750

with AFC $81.00
The original 15 tube deluxe FM/AM pre-fab kit
redesigned on a' smaller chossis. The tuner now
meoasures 14" wide by 12° deep by 712" high.
This attractive new front and dial assembly opens
up new applicationt where space is at a premivm.
Kit includes everything necessary to put it into
operation—punched chassis, tubes, wired and
aligned components, power supply, hardware, etc.
Kit comprises FMF-3 tuning unit, 1F-6 omplifier,
AM-4 AM tuning wnit, magic
eye assembly and complete
instructions. All tubes included.
Shipping weight 1% Ibs.

AM-4Tuning Unit 2450

| Tops in AM superhet performance! A
3-gang tuning condenser gives 3 tuned
stages with high sensitivity and se-
lectivity. Assembly is completely wired,

| tested and aligned ready for imme-
diate use. Frequency coverage 540 KC
to 1650 KC at a sensitivity of 5 micro-
volts. Tubes 6BA6 RF amplifier; 6BE6
converter; 6BA6 IF amplifier and 5AT6 |
detector.. Draws 30 ma @ 220 welts. |CITV ——

}
1

[ o — e —— o — —
J To: Coltins Audio Preducts Co. In¢, RE-1
P.O. Box 168, Wenfleld, N
Tel. WEstfield 2-4390
O FM Tu"er Klt [] FM[AM Tuner Kit(] FMF- 3Tumng Unit
l ith AFC O wit FC
0 AM-4 Tuning Umt

.D IF 6 Amuhﬂer
NAmE ..

ADDRESS .

e STATE et sons

Mounts on a chassis plate measuring
4'x7%"'. Shipping weight 2V2 ibs.
Dial avcilable at 85.

WHEN YOU THINK OF TUNERS.

Amovnt for Kit § .. Ser weights, add shipping cost ...~

Check (] Money Order O

Total amounl enclosed $

THINK OF COLLINS AUDJO PRODUCTS
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STEPINTO

BIGGER

BUSINESS

adion

FIELD STRENGTH METER

SM 5000 only 9750

less batteries

Model

BATTERY OPERATED ~FOR VHF-UHF

Put yourself ahead of the “cut-and-try”
boys. No guessing whether the antenna
or receiver is at fault. Save time, money.

On new installations you KNOW
which antenna location is best before
proceeding. A Radion Meter builds
customer confidence, often pays for
itself in two months time.

Beautifully designed, easy to use. All
TV channels 2 to 83 and FM band.
Weighs only 16 lbs. with standard
batteries. Absolute readings in micro-
volts. Monitoring jack for audio. Size
11 x 8145 x 6 in. Ask your distributor
or write direct for specifications.

Quickly locate cause
of weak signals,

.
R@on

THE RADION CORPORATION

Dept. J, 1130 W. Wisconsin Ave.
Chicago 14, IIl.

No guesswork
in your methods.

166

radio-electronie

Circults

1-TUBE DEFLECTION CIRCUIT

The Ace Astra model 553 TV re-
ceiver (British) uses a novel 1-tube
horizontal sweep generator and output
circuit designed around a 6CD6-G.
The circuit operates as a Dblocking
oscillator. The feedback voltage needed
to sustain oscillation is tapped off a
section of the flyback transformer and

GCDB G

fed into the grid through the hold
control that varies the frequency by
changing the R-C of the grid circuit.

Negative-going sync pulses are
tapped off the plate of the sync sep-
arator and fed through a differentiat-
ing network (R1-C1-R2) to the oscil-
lator grid.

6w2
HV RECT

SVNC SEP

lowf
n' 100K R2Q4T0K
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B+ = 500uut
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ézzo«

et
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0
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00000
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36
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STAGGER-TUNED LF.’S

Modern TV receivers often use
stagger-tuned i.f. circuits because they
develop more gain than an equal num-
ber of mutually coupled (double-tuned)
stages adjusted for the same band-
width. Another advantage of the
stagger-tuned system is that its align-
ment is simpler. It is possible to obtain
the desired over-all i.f. response by
connecting a signal generator to the
input of each stage in turn and adjust-
ing the tuning slug for maximum
response at the correct frequency.

When designing stagger-tuned i.f.
circuits, the average constructor finds
it hard to determine the resonant fre-
quencies and bandwidth of the tuned
circuits to get the desired gain and
over-all bandwidth. In Deate and Cir-
cuits of Television Receiver Valves
(Philips Technical Library), J. Jager
introduces a novel and simple method
of determining the resonant frequen-
cies and stage bandwidths for a stagger-

B L6MC
F=23.4MC
®5 B B5 20 205 21 205 22 225 23 235
B+ BANDWIDTH FREQ - MC

A

www.americanradiohistorv.com

tuned system with any number of
stages. (For American vestigial-side-
band transmission, center the diagram
on the center of the i.f. passband in-
stead of the carrier.)

Knowing the carrier frequency and
the number of stages to be used in the
i.f. strip, the first step is to determine
the desired over-all bandwidth at 3-db
points. Draw a baseline with linear
calibrations 0.5 mec or less apart with
the ends representing the 3-db points.
(Assuming that bandwidth is 5 me, a
5-inch line is a convenient length.
Divide it into 10 equal parts with each
division representing 0.5 mc.) Use the
base line as a diameter and draw a
semicircle. Now, divide the arc into
a number of equal parts—one more
than the number of stages in the am-
plifier strip. For example, a 4-stage
amplifier has five tuned circuits—one
input. three interstage and one output

22 225 23 a3k

0 A5 21 25
FREQ-MC
b

&5 19 1S
B: BANDWIDTH

RADIO-ELECTRONICS
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RADIO-ELECTRONIC CIRCUITS (Cantinued)
—so0 the are of the design diagram
must have five parts. Draw a perpen-
dicular line from the center of each
part of the arc to the base line. The
length of each perpendicular equals
half the bandwidth B of that circuit;
the point of intersection with the base
line gives the center frequency.

The diagram at « gives the fre-
quencies and circuit bandwidths for
a 4-stage amplifier with a 21-mc carrier
frequency. Diagram b gives the same
data for a 3-stage amplifier. Note that
in a stagger-tuned system there is a
circuit tuned to the carrier frequency
only when the system has an even
number of stages.

This data was taken from the appli-
cation notes on the EF8) (RETMA
equivalent is 6BX6) appearing in the
reference mentioned previously. The
notes also contain complete data for
determining the desired circuit Q and
the method of obtaining it.

TAPE RECORDER SWITCH

This photoelectric switch was de-
veloped as an automatic shut-off switch
for a tape recorder. Its operation is
based on a light beam shining across
the tape path onto a photoelectric tube.
When the tape is running through the
machine, the light is blocked off and
plate relay RY1 is released. The cir-
cuit is conventional except that the
117-volt power relay is wired so it
locks in when its coil is energized
momentarily by closing S1 to start the
recorder. The power relay remains
closed and the recorder operates as
long as the plate relay is released (the
light path is blocked off by the tape).

# oy
-

RECEPT FOR
TAPE RECOROER

OR EQuv

T0 LIGHT SOURCE AL 2ok Sk

The control circuit obtains power |

from a half-wave type power trans-
former (a Stancor PS-8415) but can
take its power—100-150 volts at about
10 ma—from any radio or amplifier
operated with the recorder. The plate-
circuit relay is a Potter & Brumfield
LM-5 with a 5,000-ohm coil. A 923
phototube was used because it was
readily available.
substituted. A miniature 354 or a
3Q5-GT can be substituted for the
6SJ7 or 6SH7 shown by changing the
filament supply to 3 volts.

Other types can be |

|
The only controls needed are the |

push-button switch and the switch for
the light source. These can be mounted
on the tape chassis and the rest of the
circuit tucked away in an unused corner
of the cabinet.—Russ Sherwin END
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YOU caN BUILD A Professional
HIGH FIDELITY SOUND SYSTEM

WITH

EGH-MASTER

AMPLIFIER and
PRE-AMPLIFIER

e

.O.Q. '

The finest components obtairable are
easily assembled by following the- -complete
stey-by-step pictorial diagrams. -

Your home assembled Tech-Masfer Ampli-
fier and Pre-Amplifier kits will e of the
highest professional quality with a fre-
quency range of 8 to 100,000 cps at tess
'tha:l % distortion for normal “listening
evels.

At All Leading Radio Parts Jobbers
and Sound Dealers

Literature Upon Request =

TECH-MASTER corporaTION

75 Front Street, Brookly_’n IL,N Y.

SCOPE DEMODULATOR PRO&

KIT $3.75 WIRED $5.75
LOW CAPACITY PROBE 1
KIT $3.75 WIRED $5.75

DIRECT PROBE |

KIT $2.75 WIRED $3.95 ‘

SPEcuu

“Al 3 Seope Probes

VIVM PROBES

VIVM RF PROBES

KIT $3.75 WIRED $4.95
PEAK-TO-PEAK PROBES
KIT $4.95 WIRED $6.95

Sensational High Voltage Probe

Model HVP-2... ONLY $4.95
© 54

Extends range of VTVMs & VOMs to 30 KV
*pat. pend.

Write for FREE Catalog CP-1

ELECTRONIC INSTRUMENT CO., INC.
84 Withers Street ¢ Brooklyn 11, N. Y

www.americanradiohistorv.com

- MODELTM 15A .

DELUXE UL® WILLIAMSON TYPE
20 WATT AMPLIFIER KiT: Famous Williamson
circuit with-modifications for increased, undls-
torted power output. Uses famous make spe-
cially wound, quality output transformer. Al
sockets, terminal strips and connectors are
riveted to chassis, ready for wiring.

...Net Price: $4995 -

*Uitra linear operation through use of
screen-tapped primary output transformer

DELUXE 4-CHANNEL PREAMPLIFIER-EQUALIZER
KIT with CATHOOE FOLLOWER OUTPUT.
Provides complete equalization for virtually ali
recording characteristics now employed. input
channels for radio or TV tuner, crystal or mag-
netic pickup, tape recorder or other signal ==

sources. Incependest bass and trebie boost
and attenuation controls. Cathode follower out-
put permits remote control operation without
high frequency loss, 9

MODEL TM 15f —.........Net Price: s] 95

New Sectet Recorder

with Bunli In Microphone
and Playback Facilities

Avo:loble far the first time, a really secret and
dependable tape recorder for your investigative
work with full assurance of catching every word
and whisper. Specifically designed for all forms
of fool-proof sure-fire investigative work.
Completely self-contained, operates anywhere!

Briefcase ingeniously camoufiaged to open,
without disclosing recorder in operation. In-built
super-sensitive microphone plus new circvits
record all sounds from a whisper to a roar.
Picks up whispers ot a distance of 12 feet and
ordinary speech at 100 feet. Secret latch switch
operates recorder. Provides 1% hours of unin-
terrupted recording time. Built-in headphone
playback. Tapes also play back on any 1%
ips recorder.

Available to all legitimate commercial, profes-
sional, industrial, reunicipal, state and federal

investigative agencies. |
372500

SPECIAL INTRODUCTORY OFFER
Limited for sixty days. Price subject to
increase afterwards without notice.

AMPLIFIER CORP. of AMERICA

398 Broodway, N. Y. 13, N. Y
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Twin Action

list |

FII.'I'A-

COUPLER:
ICOUPLER DOES 2]088

SUPEREX brings you greater value . . .
more for your money by combining 2
necessary items for all homes with two
TV sets. 2-set coupler eliminates second
antenna . . . built-in Hi-pass filter in-
sures perfect reception for BOTH sets.

HARD HITTING DISPLAY CARD
WORKS FOR YOU: order the smart
Superes Filta-Coupler foday...order in
quantity!

AND be sure you are well stocked
with these fast moving Suprex
winners too!

Mip,
bcfrs.
thay ;
do "E'

a Grayburne FERRI-LOOPSTICK

World's most sensitive, compact, efficient

emall radio 75c

antenna
b Grayburne VARI-LOOPSTICK

Ferri-Loopstick with variable

1.00

Over 50,000,000 small radios are prospects for
Loopsticks. Replaces inefficient loop antennas . . .
pulls in stations strong and clear. Customers rave
over performance . . . you'll rave over profits.

Same as
micrometer
adjustment....

DON'T ACCEPT IMITATIONS! Ask for the
Ferri-Loopstick and Vari-Locpstick by name.

wemONie gl successor to Grayburne

"
23 Atherton St., Yonkers, N, Y

Super

168
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TUNER FOR ALL-WAVE SET

I want to construct an all-wave re-
ceiver that uses commercial coils to
cover the range from 540 kc to about
30 me. Oscillator coils for this range
are designed for intermediate fre-
quencies around 450 kc. I want to use
an i.f. around 1500 kc to minimize
image interference on the shortwave
bands—H.T.H., St. Louis, Mo.

The J. W. Miller Co. has a series of
shortwave oscillator coils for 1500-ke
i.f.’s and tuning ranges of 3.75 to 11,
8.5 to 23 and 12 to 36 me. Modifying
existing coils designed for 450-ke i.f.’s
for 1500-kec operation is difficult and
tracking is likely to suffer. The selec-
tivity of a 1500-ke i.f. stage is not as
good and the gain probably will not
be as high as at 456 kec. For this
reason we suggest an arrangement
similar to that'shown in the diagram.
The set operates as a conventional
superhet with a 456-ke i.f. in the first
two ranges covering from 540 ke to

| 4.5 me and as a double-conversion cir-

cuit on the 3.75-11- and 12.5-36-me
ranges. The gap in the tuning range
between 11 and 12.5 mc will not be
noticed in most instances.

The diagram shows a 6BEG mixer,
6C4 oscillator, 6BE6 second converter
and 6BDé first i.f. amplifier. On the
first two ranges the incoming signal—
either direct from the antenna or from
an r.f. amplifier—is converted to 456
ke in the plate circuit of the mixer
and then fed to the grid of the i.f.
amplifier. On the two higher ranges
the mixer converts the incoming signal
to 1500 ke and feeds it into the second
converter.

The oscillator coils are Miller types
A-727-C, B-727-C, C-727-W and E-
727-W. Suffix C indicates oscillator
coils designed for 455-ke i.f.s and W
indicates 1500-ke i.f.s. Antenna and
r.f. coils for each range have the same
prefix letter and number with the
suffixes A and RF substituted for
antenna and r.f. coils, respectively.

________________ ; T T
T i ‘. IFAMPL  IFT456KC  102ND
! v ‘/
[
' & -
) ”
'
i ANTORRF COLS ‘
' s3SKC-L5MC ) JEISHG
! ————O i !
| _{ &, 6BE6 <
i 7 / MIXER
ToANT ! 15-4.5MC h Hmm
ORRF 1O / ® 1
API“:‘:'II:E ! b i = 9
1 ! b [
375-1C ! 47K 33K
: o—1 < (| % 6BE6 il i
\ + ) b i 2ND CONY 436K¢ ]
I
[ [ :
| 12.5-36MC ,
| o 2 Lt T
: F T 034K | ]
- 7 ! =1 !
]
| — 2% T
1 Tofe+ =05 01 | avct | v i
}  ORGND p ! 0 1 4.8 i
i i ¥ | B )
' L i EE ;
[l 1 | ’/
o — |
i 4 .
! * /] i r= &=
1 ¢ g 1
' 1 1
¢ 400pp L :
+ N * 1 TOLERANCE OR BETTER
* /1
- RF & 0SC TRIMMERS 3- 40put UNLESS NOTED
o —o =4
B ¥ MAIN TUNING 365up¢ PER SECTION
i The oscillator coil for the second con-
5 . .
oo i verter is a universal broadeast type
4 such as the Miller 71-OSC or equivalent.
B Plan the tuner layout for the shortest
15 1 possible leads to the bandswitch. Shield
I the coils to minimize suck-out and
= 360~ 1000y
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simplify switching.
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QUESTION BOX (Centinued)

OLD-BAND FM RADIO

[ want to convert a Pilot T-301 AM-
I'M receiver so the FM section covers
the 88-108-mc band instead of the }0—
50-mc band. Is there an inexpensive
way of doing this without rebuilding
the FM front end and i.f. circuits?
—R. A. R., Philadelphia, Pa.

Many readers have had good results

88-108mC

u IN34 A 40 S0MC

m
- n
=
~4
i‘\
)
o
&
=
I
"(,_
ﬁm@
gal|”
:U)
35
=
o
&q
o=
~<
'u
L]

with this
verter (see diagram) connected be-
tween a good FM (88-108-mc) antenna
and the antenna posts of their old FM
receiver.

Response to our query on continuing the Ques-
tion Box has swamped our staff with questions.
If you don't gef your answer in a month or so,
don't worry—we'll get to it in time Incident:
ally, the Question Box will continue.

All coils are self-supporting and are
space-wound with an inside diameter
of 7/16 inch. L1 is two turns of No.
18 insulated hookup wire interwound
with L2. L2 is three turns of No. 10
solid enameled wire. L3 is 10 turns
of No. 10 solid enameled wire and L4
three turns of No. 18 hookup wire
interwound with it. The tuning ecapaec-
itors are small air trimmers with a
maximum ecapacitance of about 35 uuf.
L2 tunes to the new signal frequency
and L3 tunes to a frequency in the
10-50-me band.

SURE-FIRE OSCILLATOR

I am « Novice radio amateur with
only « few months of experience with
transmitter circuits. Please print the
ciircuit of a crystal oscillator that 1
can use to drive an 807 directly on 80,
40 and 15 meters. 1 want to use funda-
nental crystals—M. W. F. Central
Islip, N. Y.

This circuit, recommended by Peter-
sen Radio Co., should provide sufficient

0 807
£y
6AG7 |, o S
WOy g
I T T\~ L S00uf
—é— Tisupf | L - ?2.5\5”
'I?m.% 2.5m A— 3004

‘5Uwr 00?
’ 47011% ‘[
S

output to drive your final.

The inductor in the plate tank circuit
must be tuned to the desired output
frequency. The output may be at the
fundamental or the second, third or
fourth harmonic. You can use standard
25-watt coils in the oscillator plate
circuit. The oscillator supply voltage
should be 390 for best results. END
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inexpensive tubeless econ- |

For QUALITY - PERFORMANCE - DEPENDABILITY

Rad-Tel T i venn:

® Same Day Service

® All Tubes Individually Boxed'

e 300 Types Always in Stock

Price | Type Price | Tyge Price | Type Price | Type Price | Type Price
74| 5Jb 64| 6BZ7 .90 | 7A5 55 | 12BH7 .63 | 32L7 89

OA4 .68 574 79| sCé .40 | 7A6 49 | 128Y7 .65 | 35 .58
OB2 8l | susG .55 | sCt .39 | 7A7 .69 | 12827 .65 | 35A5 .58
0C3 » 72| sus 751 6Ch 58 | 7a8 .68 | 12C8M .24 | 35BS .52
OD3 70 | - 5W4GT 50| 6CBé .54 | 7AD7 79 | 12Hs 56 1 35€C5 .51
0Z4M .65 | S5Y3GT .37 | 6CD6 1.1 | 7AF7 53 1 1205 42 | 35L6GT .51
1A5 49 ] 5Y4 51| CR b4 | 7AG7 69 1 1207 49 | 35W4 .47
1A7GT .47} 523 .45 | 6CSs 51 | 7AH7 79 | 12K8 59 | 35Y4 .54
1AX2 62| A% 51 6Db 59 | 784 44| 1207 59 | 3523 59
1B3GT .73 | A7 49 | GES 48 | 785 45 | 1298GT 62 | 3574 47
1C5 43| 6AB4 .44 | 4F5GT 39 | 786 69 | 125A7GT 65 | 35256T .47
E7 .29 | 6ACs 691 6F6 59 | 787 .49 | 125C7M .63 .39
1G4 24| 6ACTM .86 | 466 42 | 7C4 59 | 125F5 50 | 45 55
IH4 30 | 8AFR4 .90 | 6H&GT 41 | 7¢5 .69 | 125G7 51| 45 (Spec) 27
1HSGT .49 | 6AGS .56 | 6J5GT 43 | 7Cs .59 | 125J7M .67 49
1L4 .46 | 6AGIM .99 | 6J6 52 | 7E5 59 | 12SK7GT .63 | 45 .69
ILA4 59 | 6AH4 87 | 67 43 ] 7E6 30 | 12SL7GT .57 | 5045 .55
1LAG .69 | 6AHSb .73 | 6Ks 47 § 7€7 59 | 12SN76T .52 | 5085 52
I1LB4 69 | 6AJS b5 | 6K6GT as | 7F7 .79 | 12SQ76T .56 | 50CS 51
1LCs 59 | 6AKS 55 | 4K7 44 | 7F8 .79 | 12SR7M 49 | soLe6T .61
ILCS 79 | 6AKé 591 6Lé 64 | 767 89 | 12v66T .46 | 50Xs 49
1LD5 59 | 6ALS 42 | 6L7M &8 | 7TH7 .59 | 12x4 .38 | s5ove 49
ILE3 59 1 6AMS 78 | 6N7M 83| 707 79 | 14a4 69 | 50v7 50
ILGS 49| 6AQS 50 | 6Q7 .45 | 7K7 69 | 14A5 59 | 55 49
1LH4 .69 | 6AQ6 37| 6R7 89 | L7 59 1 147 83 | 5 49
1LNS .59 | 6AQ7 70 | 6S4 .48 | 7IN7 .69 | I4AF7 59 | 57 58
INSGT 67 | 6ARS 45 | 65TM 79| 797 .66 | 1486 .63 | 58 0
IP5GT 57| 6ASS .50 | 6578 1.90 | 7R7 .89 | 1488 63 | 7007 97
1Q5GT 58 | 6ASH 1.49 | 6S8&T 53 | 787 79 | 14C5 79| 75 ‘49
1RS 62 | 6ATH .41 | 6SATGT 55 | 7v7 89 | 14C7 79| 7 44
154 59 | 6AU4GT .68 | 6SD7GT 41| 7X6 54 | 14E6 51 77 57
155 51 | 6AUSGT 82 | 6SF5GT 46 | TXT 70 | 14€E7 .88 | 78 47
1T4 58 | 6AUS .46 | 65GIGT 41| 774 .69 | 14F7 65 | 80 el
IT5 55 | 6AVSGT 83 | 6SHIGT 49 | 724 55 | 14F8 .69 48
1U4 571 6AVe .40 | 6SJ73T 41 | 12as 54 | 14H7 59 | 847624 s
1US .50 | 6AX4GT .65 | 6SKZGT .53 | 12A8GT b1 | 147 30 { g5 ‘59
v 43| B4 54| 6SLIGT .48 | 12ALS 37 | 14N7 84 | 1717 95
1X2A 63 | 6BAS .49 | 6SN7GT 59 | 12AQ5 .52 | 14R7 79 | 117p7 .99
2A3 30 | 6BA7 .57 | 6SQ7GT 12AT6 .41 | 1457 89 | 11723 37
2W3 38 | 6BCS .54 | 4SR7GT 45 | 12877 72 | 14w7 30 | (1728 %9
22 49 | 68D5 .59 | 6SS75T 42 | 12AU8 46 | 14X7 69 | go7 ‘99
3A4 45 | 6BD& .45 | 4T4 99 | 12aU7 .60 | 14Y7 62 | gssA 1'39
387 27 | 6BE& 51| 678 80 | 12AVé .39 | 198Gs 139 | 7274 30
3BCS 54 | 6BF5 411 6U5 57 | 12AV? .73 | 1918 69 | wi.po
38N6 74| 6BF6 37 | U6 59 | 12AX4 67 1 19v8 79 557 1.39
3CBs 54| 6BG6G  1.25 | U8 78 | 12AX7 63 1 24A 39
3D6 27 | 6BH6 .53 | 6VeGT 50 | 12AY7 49 | 25AV56T .83 | JAN TUBES
3E5 46 | 6BJS 49 | 6wasT 47 1 12AZ7 59| 25BQ6GT .98 | (49 27
3LF4 89 | 6BKS 80 | 6W6GT 57 | 12B4 .60 | 25L6GT 51 | 1e26 27
3Q4 a8 | 4BK7 80 | 6Xa 3 12BA6 .49 | B5W4GT 59 | 1629 27
3Q56T 69 | 6BL7IGT 83| 6X56T 37 | 12BA7 60 | 2525 66 | 615 27
354 58 | 6BN& 4| 6X8 75 | 128Ds 45 | 2576 49 | 7193 27
3v4 58 | 6BQ6GT 98 | 6Y6G 48 | 12BE6 51 2 45 | 954 27
5AZ4 59 | 6BQ7 90 | 7A4 47 | 12BFé 39| 27 39 | 45 Special .27
TERMS: PLEASE:

Tubes in Bold Type
Cover 90% of
Send full remittance . . . aliow for De
postage and save C.0.D. charges'
we refund all unused money

RE-1.

A 259, deposit must accompany all orders—balance
C.0.D. atl shipments F.0.B. Irvington warehouse.
ORDERS UNDER $10--$1.00 HANDLING CHARGE

mand

Phone: Essex 5-2947

Subject to prior sale, Dept.

TUBE

‘Integrity Is Our Chief Asset”
115 COIT ST.,.IRVINGTON Ii, N. J.

Rad-Tel "%

When answering advertisements please mention

RADIO-ELECTRONICS

TV GLO-TEST

This sensational new all-purpose tester does the work of equipment cost-
ing nearly 12Y% times as much. Recently featured in RADIO-ELECTRONICS
and other publications, the GLO-TEST has been bought and used enthusi-
astically by hundreds of TV and Radio Servicemen, Sound Technicians,
Amateurs, Experimenters and Electricians.

More than 50 uses: Pixtube Tester—AC-DC; Measures Voltage to 50 KV;
Signal Generator; Signal Tracer; Tube Tester; Resistor and Capacitor Meas-
urements; Checks Distortion, Linearity. l\ccuracy is comparable to VTVM.
GLO-TEST complete with test leads and instruction
booklet, postpaid ........ ... ... ... .. ... ..., . .only $14.50
Send check or money order. Satisfaction guaranteed. Free Ilterature on
request. Dealer Inquiries Invited.

7iﬁ\\\
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Just what the TV Doctor ordered...

STANCOR

. EXACT REPLACEMENT FLYBACKS

/

IMerchandising and Promotion

Ward Products Corp., Cleveland, is
P ; promoting its 8-Ball automobile aerials
Whether the “patient” i B e with the offer of a hole saw, which

is a Crosley, a Muntz,
an RCA, or any other
brand, you can be sure
of a prompt recovery
when the prescription
reads “STANCOR”

“‘m"’““‘ ) i ‘ ‘
Stancor A-8241 ‘? - ;
e \ )

New Exact Replace- |
ment Flyback for
Crosley 157820 and
Hallicrafters 550251

List Price......$8.10 XY \ |

will fit any Y%-inch drill, to service
technicians and distributors who present
20 end labels from Ward &8-Ball cartons.
Astron Corp., East Newark, N. J.,
and congtruction of e 24 has streamlined its capacitor line to
watt  Shanesr-Williameson promote sales by minimized duplication
Amplifier, vsing Stancor of types.
Ultra-Linear Output Trans- Columbia Wire and Supply Co., Chi-
former A-8072($15.00 net). cago, has designed a colorful new box
Available from your dis- | for packaging its v.h.f.-uhf. foam
tributor.

CHICAGO STANDARD | sorcrontomes

are listed in Photo- |

TRANSFORMER CORPORATION J  tecroters couner

3592 ELSTON AVENUE « CHICAGO 18, ILLINOIS faagRetin sy ter, 1

ond File-0-Matic.

FREE—HIGH FIDELITY, Ultra-
Linear Amplifier Bulletin
479 describing performance

polyethylene television transmission
line. The box makes for easier storing
and inventory and doubles as an attrac-
tive display.

Cornell-Dubilier Electric, South Plain.
| field, N. J., and Radiart Corp., Cleve-
land, have launched the biggest con-
sumer promotional campaign in their
| history to promote CDR rotors. TV spot
|announcements, direct mail, point-of-
purchase displays and newspaper ad-

V 99 pay ter 12 Reels — Receive 13
yA“BANERS DOZE oo o il

cording "
n Fidelity TONEY CHEERFULLY %E‘E,}{"%ﬁfmy
RonOand slitters

nder cons

V.17

54 Vesey 51 iy 7

9eposit wi
::;" :e:th C.0.p. o.:,':',""“ vertisements are being used.
w 5. . .
NAME CONCorp CATALOGy R Permoflux Inc.,, Chicago, devised a

new Insured Home Trial plan under
which consumers may try Largo or
Diminuette speaker systems in their
homes for 15 days and return them for
full refund if the system does not meet

ADDRESs
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OPPORTUNITY ADLETS

Rates—4bc per word (including name,
address and initials). Minimum ad 10 words.
Cash must accompany all ads except those
placed by accredited agencies. Discount,
10% for 12 consecutive issues. Misleading
or objectionable ads not accepted. Copy for
ll\%aslg:h issue must reach us befere Jan. 15,

Radio-Electronics
25 W. Broadway, New York 7, N. Y.

SPEAKER REPAIRS ON ALL MAKES, 8” & 12" HI-FI
speakers for sale Amprite Speaker Service, 70 Vesey St.,
New \orl\ NUYL

TEST EQUIP\IEAT ItP‘PAlR -Kit constmctun Free in-
formation. Bigelow Electronics, Pioneer Road, Beulah,
Michigan.

“‘Buy Surplus Ramo, Electromc qupmem direct from
Gmermueut List $1.00. Box 213AK, East Htfd 8, Conn.”
SPEAKER RECONING: Guaranteed workmanshlp C&M
l\ecom Co., 253 noga St., Trenton 9, N.J.

TUI ES—70% to 90% DN(‘OI’]\T Government, manu-
facturers. jobbers, etc. surplus. Guaranteaml 1 vear. Free
catalog on request. Cadillac Trading, Dept. AA, 231-07
Linden Blvd.. Jamaica 11, N.Y.

RADIO DIAGRAMS $1.00. Television $2.00. Give make
model. Diazram Service, 672-RE, Nartford 1, Conn.
TH-FIDELITY BARGAINS—Brand new, factory Dacked.
Collaro 3/332. dual sapphires, 45 spindle—$36.95. GE
RPX-050—§:1.95. University 6201 Coax.—$38.85. PRE-
J*AID. Tuners. Amplitiers, Speakers, Turntables, Battles,
Changers, ete. ALL LOW PRICED. PREFAID., BRAND
NEW—WRITE TODAY. FIDELITY UNLIMITED,
63-05 89 Ave., Woodside, N.Y,

TV. RADIO, TRANSMITTING, AND) SPLCIAL
TYI'ES BOUGHT. SOLD AND EX-
. Send details to 3. N. Gensler W2LNI1, 136
Liberts, N. Y. 6. N. Y.
TEST FQUIPMENT REPAIRED—New modern lab
equipped to handle all makes and types of meters and
testers. Free estimates. Catalogue a n.l.].uhle General
Eleerronic Dist. Co 100 Park Place, N.Y. 7, N.

TO0I' DOLLAR paul tor ART-13s, dynamoters, parts
racks and all other component parts. Write: Harjo Sales
Company, 1109 Burbank Blvd., Buxhanl\ Cuh

ALL: MAKES OF ]L]‘(TRICAL I\SI‘R'J"\IFN'JS A\D
TESTING equipment repaired. Write for free catalogue
on new andl used instruments at a savings. Hazelton In-
strument Co., 128 Liberty Street, New York, N. Y.

TELEVISION SETS $18 up, Jenes TV, 1115 Rambler,
Pottstown. Pa.

‘RAMORUILDER'" AMagazine for Experimenters, be-
ginners. 12 issues $1.50; copy 15¢. Unusual Caralog free.
Taboratories. 328-13 [“uller. Redwood Cny Calitornia.

WANTED: AN/APR-4, other “APR.”’, *‘TS-", ‘lE-"
ARC-1. ARC-3, ART-13, BC-34€, ete. Microwave Equip:
ment. Eversthing Surplus. Special tubes. Tec Manuals,
Lab Quality Fauipment, Meters. Fast Action, Fair Treat-
ment. Top Dollar! Littell, Fairhills Box 26, Daston 9,
Ouio.

MATHEMATICS SERVICE. problems solved, calcnla-
tions, computations. Electionics. physics, mathematics.
Reasonahle rates. Mathematics Service, an 8671, Or-
lando. Fla.

BUY WHOLESALE—25,000 jtems—Catalcg 25¢. Mat-
thews, 1472-P-3 Broad\vay. NYC 36.

SPEAKER RECONING: 25 years experience. l\nc)ngan
Speaker Reconing Service, 930 Metropolis, Marine City,
Miehigan.

ALUMINTUM TURING, Angle and Channel, Plain and
Pertorated Sheet. Willard Radcliff, TFostoria, Ohio.

Power Transformers Rebuilt: all makes, Victor R32—
$12.95. Red Arrow Radio, 924 Metropolis, Marine City,
\h(‘huran

TEST I‘QUIP\IF\'I‘ BUILT-—Speakers reccned— For in-
tormatlou Write Selco Produets, Danvers, Massachusetts,

TELT\'IS[O\ RECEIVERS %30 UP. W4API 1420 South
Randolph. Arlington 4. szm]a

FIFTEEN ASSORTED—FR -Resmurq Conde;n“nrs, knobs,
30c. Trowbridge, 312 W. 75th. Chicago 21.

FOIt SALF—"URANIUM DETECTOR” Scmtillator and
Geiger Counrer Diagram. Send $1.00 to: Uranium, 13833
San_Antonio. Norwalk, Calif.

TV Trade-In _Sets. Phllco—aEmerson—(‘F Admiral—
Motorola—Tele-King—Others. List Available. 10”—$§17,
12” to 17”-—$20 up. Washtek Service, 1501 Hoston Road.
Bronx. N.Y. DA 3-9281.

TV 11 M ANTEXNAS, ALL T\I"’] S INCLIUDING LHF‘
Mounts. accessories. Lowest prices. Wholesale Supply Co.,
Launenburg 2. Mass

REQUEST PORWFOL!O 200

. RVICEMAN ;
- GEr 17 v - ) -
| ' accessories ond ports
s T ODAV! T loas, litergture,

date sheets, etc. Yours
for the osking!

ELECTRONICS MFG. CORP

Mol Off.c & Plamt

576 WEST MERRICK ROAD LYNBROOX. K.Y,

Ssileckissireassesssssesnsssennensnansasonnsdosnnsorss

ssss0ss0s0s0scsssnssnvee

JANUARY, 1955

TESTED AND PROVEN

E-Z WAY

TILT OVER TOWERS

E-Z Way TV Towers crank up and down. Can
be easily lowered and the antenna tilted
PILTS joviR over to a height of only six feet above the
ground and made absolutely hurricane proofl

® CRANKS UP AND DOWN @ TILTS OVER

® NO GUY WIRES—NO CONCRETE

® NO ROOF DAMAGE

® NO LIGHTNING RISK @ HURRICANE PROOF
® GREATER DISTANCES—BETTER PICTURES

The only practical free-standing tower is one that can be lowered in case
of strong winds. E-Z Way Tower is the sturdiest, most unique and versa-
tile tower in the industry. High-test steel construction. Electric Arc weld-
ed. Each section completely immersed in Pliotite S-5 (rubber base) alu-
minum enamel for long-lasting weather resistance. Most economical.
Easiest to install. Easiest to service and add antennas. Twelve tilt-over
types from 30" to 85" VHF heights. Fifteen building-attached crank-up
types of tewers. Each tower specifically designed for a particular use.

E-Z WAY DEMONSTRATION TRAILER

il
o Pal§%a % P e

4

One-man aperation. Light weight. Saves time and money. Carries
antenna completely assembled—no quy wires necessary. Five types with
towers 40’ o £5’ as low as $149.95 to dealers.

DISTRIBUTOR INQUIRIES INVITED

PATENT

PENDING FOR FREE CATALOGUE AND INFORMATION WRITE:

E-Z WAY TOWERS, Inc.

5901E. BROADWAY o P.0.BOX 5491 ¢ TAMPA, FLORIDA

1440 page MASTER

Fully catalogs - - <
Radio-TV.- everything in Electronics
Elae:tr:lic for —g

AAraSNCLEN- Make rapid sefections from one industry-
it wide MASTER CATALOG complete with
Trans- SPECIFICATIONS, ILLUSTRATIONS,
mitters, DESCRIPTIONS, OIAGRAMS, PRICES on
TestEating thousands of Radio-TV-Electronic parts
Recnel'versr,nm. and equipment

il il b NEW! 1955 BUYING GUIDE

Aoy List $6.50

g:isl',ss_tx:’_rgse'lays, $ 95 . g:zer 85,000 « Fully indexed
pZ‘s?;'s'{Zﬁ.s‘. 'ow 1 . :)v::ss,sou - 8% x 11"
Hardware, illus. = Weighs 6 Ibs.

Tools, etc., etc.
OFFICIAL BUYING
SUIDE OF THE
INDUSTRY

From leading parts distributors or write to:

UNITED CATALOG PUBLISHERS, INC.
110 Lafayatte Street, New York 13, N. Y.

www.americanradiohistorv.com
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C-D IS
THE ONLY COMPLETE LINE
OF ELECTROLYTICS

€.D's "'UP"

No matter what you need in electrolytic
capacitors—C-D has it. Every type, shape and
rating . .. all of consistent high quality proven
by outstanding field performance. C-D
capacitors are always reliable . . . and readily
available—because Distributors who know,
carry the complete Cornell-Dubilier line.

Free! TV Capacitor “Replacement Guide’—
and C-D Twist Prong Cross Index from your
C-D Distributor. He’s listed in your local
Classified Telephone Directory.

M 7
R,
£ - lue

" e
g o Beaver

There are more C-D capacitors
i use today than any other make.

GorneLL-DusiLier CapaciTors

PLANTS IN SOQUTH PLAINFIELD, N. J NEwW BEDFORD,
MASS.; PROVIDENCE AND HOPE VALLEY., R. I
FUQUAY SPRINGS, N. C.. SUBSIDIARY:

WORCESTER AND CAMBRIDGE
INDIANAPOLIS, IND.; SANFORD AND
THE RADIART CORPORATION, CLEVELAND, O

Important Notice to

SUBSCRIBERS

If you're moving, please don't forget to send us your address as it appears
on the copy of the magazine, including the numbers shown beside your
name, as well as your new address. |f possible, send us your address label
which is pasted on the upper left hand corner of the back cover.

If we receive this information before the 20th of the month, you will con-
tinue getting the magazine without interruption.

Your cooperation will be most helpful and greatly appreciated.

172
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ELECTRIC
COMPARY

VIDEO
TUBES

AT WHOLESALE
* 1909, GUARANTEED %

BRANDED! * SAME DAY SERVICE!
1R4P.... .29 6BD5.....59 TF8 ... .. .59
1A7..... 49 6BEG. .. .. i [ I '/ .59
1B3..... .59 6BGS ... 99 TKI.... . .58
1B4P.... .79  GEHS 49 TUSs... 48
1C6. .. .. 29 6BJS. . 49 724 ... .39
167..... 29 6BK7..... .69 12AL: . .39
1E7GT.. 39 6BL7..... .69 12ATé... .38
1F5G.... .29 6BN6..... .99  12AT7... .6S
1HS. ... 49 6BQ6.....79 12AU6.... .28
14..... 49 6BQ7.... .79 12AU7.... .89
1L6.. 5 6BYSG... .59 12Av6.... .39
1LAG.... .39 6BZ7.. .. .79 12AV7.. . 69
1LC5.... .39 6c4. ... .39 12AX7.... .59
1L06. ... .39 6CB6.... .49 12BA6.... .39
INS..... 49 6CD6. . . .99  12BA7.... .5¢
1RS. ... 49  6CUGGT.. .99  12BE6.... .39
185..... 39  6F6.... . .39 12BH7... .59
1T4. ... A9 6F7.. 69 12SA7.... 48
ITSGT .. 69 646 ... .59 128K7.... 49
104, . 49 648 .79 12SNT.... .88
s 39 BKE.... .. 39 12817 .98
1X2..... .58 6L6 69 128Q7.... .39
3. .29 6N6...... .69  1457... . il
7. ... .9 684 .39 19BG6.... .99
3AGT. .. .99 658 .59 1978 69
304, . 49 6SA7 ... 49 25BQ6... .79
305..... 59 6SD7..... .49  25L6GT.. .39
384. ... 49 6SK7..... 49  25WAGT . .39
ve. 49  6SL7 ... . .59  25Z6..... 39
5U4.. 39 6SN7..... .59  35B5.. . 39
L1'L N 49 65Q7.. .. .39 3505 .. 39
SY3..... 29 6SR7..... 49 3sw4. 28
SY4. . 49  6T8. ... .. 69 3823 . 29
523. ... 29 6U8... ... .69 3525 . 29
6AB4.... 39 6V6 . .49 35/%1... .28
6AGS.... .49 6W4GT... .39 36... ... 23
6AJ5. ... 69 6X4.. .. .29 37 . .28
6AKS.... .69  b6X5.. .. .. 29 39/4 ... .28
6ALS.. .. .39  TA4/XxL. .39 49 ... .29
6AQ5.... 49 TA6...... 49 50BS..... 48
6ASS5.... .49 7A7 . .49  50C5... .. 49
6AT6.... .39 7A8. ... . 43  SOLG. 49
6AUG.. . .39 TAKT......7% T5....... 29
6AVG.... .39 TB4... ... 49 7620
6B7..... 79 7185...... I T T ¢ B | |
6BRG.... .49 786 .49 80 . . . 29
6BA7 ... .59 7BT...... .49 11LIGT. .89
6BCS .. .49 TF7. .. .59 172329

Surprise Package
of Radio & TV Parts

3 1bs. of parts in-

cluding resistors, s 95
controls, coils, IF L]
cans, ete. Easily

FREE! with every order of $20 or more—tamous

“Oxwall”” magnetic screw driver kit. Includes all

sizes—Philips head, loug handles to get in those

worth $10.00
tight spots, etc. 7 screwdrivers in all. May be pw
chased outright. List value $4.89 $1.99 each; 3 for

$5.50.
MINIMUM ORDER $57.00

25% deposit with order. Balance COD. If full remit-
tance is sent. please include postage. Kxcess money
will he refunded. We have more than 250 types in
stock at all 1imes. Qrder your other needs at similar
savings or write for quotations. Quantity users—wiite
for special discounts!

VIDEO

79 CLINTON PLACE
NEWARK, N. J.

ELECTRIC
COMPANY

RADIO-ELECTRONICS
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able to dealers.

BUSINESS
their requirements or

{Continued)
expectations.

Pyramid Electric, of North Bergen,
ﬁ :T':.&:’ " -

Jack Berman, Pyramid representative,
and Betty Rice “at work” on rack stand.

N.J., has designed a two-color display
rack for its capacitors. The company
also brought out a new capacitor car-
ton.

Tele-Matic Industries, Inc., Brooklyn,
N. Y., is offering its distributors a coun-
ter display for its Tele-Pal extension
speaker for remote control personal TV
listening.

James B. Lansing Sound, Inc., Los
Angeles, is distributing for a nominal
fee mounted illustrations of early his-
torical musical instruments to empha-
size the beauty and craftsmanship of
their Signature speakers and enclosures.

Electrovox Co., East Orange, N. J.,
has designed a new 3-D display for its
Waleo needles.

Javex, Redlands, Calif., is offering
distributors a birch and maple shadow-
box display with the purchase of $50
worth of Javex merchandise.

Reeves Soundcraft Corp., New York
City, has made a 12-inch easel for its
Plius 50 magnetic recording tape avail-

Recoton Corp., New York City, has

Calendar of Events

Symposium of Printed Circuits sponsored
by RETMA Engineering Department, Janu-
ary 20-21, University o£ Pennsylvania, Phila-
delphia.

Audio Fair, Los Angeles, February 11-13,
Alexandria Hotel, Los Angeles, Calif.

Svmposium on Design Principles of Tran.
sistor Circuits sponsored by New York sec-
tion of IRE—Dr. John Linwill, Bzll Labs,
moderator ; January 8, Engineering Societies
Building, New York, N. Y., 9:45 A.M.

designed a counter display for its phono

needle line.

Production and Sales }

RETMA reported the production of l
4,733,315 TV sets and 7,042,442 radios
during the first nine months of 1954
compared with 5,524,370 TV sets and
10,149,163 radios for the 1953 period.
September production of 947,796 TV

JANUARY, 1955

Qs buittery

by WAAE @D

MAGI-MIX

ANTENNA
Couplers

An extremely efficient
band pass filter permitting
the use of a single transmission

line with the following .
antenna combinations:
Cat. No. 1425A High-band
and low-band VHF antennas
Cat. No. 1460 UHF and VHF
antennas
Cat. No. 1465 Two UHF
antennas
Cat. No. 1433 VHF high-band, VHF
low-band and UHF antennas

MULTI-SET
Couplers

Three models—Cat Nos.
820-2; 820-3; and 820-4
permit two, three, or four
set operation respectively
from a single antenna
installation. Units split signal
equally between receivers and
provides necessary isolation to
eliminate interaction between
sets. Eliminate those trade-in
headaches—sell a second set
- not a second-hand set.

SELECTRONIC
Switch

A multi-purpose, 300-ohm impedance switch with
high-efficiency contacts for minimum loss.
Used for manual switching from antenna to antenna,
switching signal from one receiver to another,
and ideal for use in high-fidelity
signal switching.

Taco, the eoldest and most respected nome in antennas,
offers you real SALES-BUILDERS in the line of antennas,
accessories and promotional backing. You can’t lose with
Taco as your hrand. Stop in and see your Taco distributor.
Pick up your copy of the Taco catalog and see for yourself
why Taco has been the STEADY LINE since 1932 . ..

TECHNICAL APPLIANCE CORPORATION
SHERBURNE, NEW YORK
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont.

173
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€ 7ortone £1v 7 AUDIO AMPLIRIER
B /. s
© Output 6 watts, 3 - 5 ohms "Imped%nce.

@ Separate power pack for remote installation

to avoid HUM.

® Record frequency range 50 - 10 000 C.P.S.

Erase and Bias frequency 45 kc/s.

@ Controls — record. play-back and ampli-
fier selector switch, tone, volume, phono,
master volume.

Input — for microphone, phono, radio and
telephone pick-up with provision for mix-.
ing, also input for feeding into your
present amplifier,

Preset tone compensation on record, to
provide correct equalization.

® Monitoring — Magic Eye Record Indica-

tor, with provision for headphone moni-
toring (2,000 ohms).

THE BARGAIN PRICE

YOU CAN OWN THE HIGHEST QUALITY

wrorro HOME AUDIO SYSTEM
51730

OF ONLY

Speed 71, LP.S., dual tracks.

All electrical push button switching and
_ braking.

Hi-Fi record/playback and erase heads.

Frequency response better than 50 - 10,000
C.P.S.

WOW and FLUTTER less than .3%

Accommodates 7" reels (1200').

Fentone PE REX CHANGERS

The only truly automatic and foolproof
changer (patented), playing ten inter-
mixed records, without pre-setting, in
any odd size between 6” and 12",

® Precision built: free from rumble and

acoustic feedback.

® Automatic muting switch, Automatic shut-

off. Built in 3-stage tone filter. Spring

mounted chassis.

® Price includes famous PE8 dual cartridge

_ with sapphire stylus. (45 spindle - $3.50)

® You can play PE Rex independently with

the selector switch of the EAP 2 Ampli-
fier on ‘“‘Amplifier”” position thus getting
a response of 50 - 15,000 cps on play-
back.

At Your Nedrest Hi-Fi Center.

EASY TO LEARN CODE

1t i easy to learn or increase speed
with an Instructograpl Code Teach-
er. Attords the quickest and most
practical wethod yet developed. For
beginners or advanced students.
Available tapes from beginuer's al- -~
phabet to typical messages on all B
subjects. Speed range 5 10 40 WPM.
Always ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher
lnexany takes the place of an oper-
ator-inStructor and enables anycne to
learn and master code without fur-

ther assistance. Thousmds of successful operators have
s‘acquired the cod with the  Instructograph System,
Write today for canvenient rental

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicage 40, Il

s

and purchase plans.

174

OSCIL-O-PEN

Extremely convenient test oscillator for all radio
servicing; alignment ® Small as a pen & Self
powered ¢ Range from 700 cycles audio to over
600 megacycles u.h.f. ® Output from zero to 125 v.
® Low in cost ® Used by Signal Corps. e Write for
information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

Build fully automatic electronic brain. The
MUSICON cuts out commercials. Lets any radio,
TV play only music! Priceless possession for home,

business, office. Simple, low-cost construction.
2-tubes. Handsome booklet, schematic, full in-
structions PLUS special component, $3.50 with
order. Free literature.

NORMAN ELECTRONICS COMPANY
P.O. Box 7 Brookiyn 1, N.Y.

www.americanradiohistorv.com

BUSINESS (Conlinued)

receivers set an all-time record for
monthly production.

RETMA reported the retail sale of
3,658,927 TV sets and 3,269,115 radios,
exclusive of automobile sets, during
the first eight months of 1954. This com-
pares with 3,546,407 TV sets and 3,875,-
293 radios for the 1953 period.

New Plants and Expansion

Raytheon Manufacturing Co., Wal-
tham, Mass., opened a new equipment
sales office in Los Angeles for its micro-
wave, power and cathode-ray tube op-
erations. D. R. Yoder was named dis-
trict manager in charge of the new
Western district sales office. He was
formerly with RCA.

Sylvania Electric Products, New York
City, recently dedicated a new 51,000-
square-foot TV picture-tube manu-
facturing plant in Fullerton, Calif. The
company also completed automatic
aluminized TV picture-tube facilities in
Seneca Falls, N. Y., which will make
possible the production of 25,000 more
large size tubes per month.

Insuline Corp. of America and Na-
tional Electronic Manufacturing Corp.
formally dedicated their new manufac-
turing facilities in Manchester, N. H.

Radio Apparatus Corp., an affiliate of
I.D.E.A., Inc., moved to 7900 Pendleton
Pike, Indianapolis, home of the parent
company.

Haydu Brothers, Plainfield, N. J., a
division of Burroughs Corp., acquired
30,000 square feet of additional space
for the production and storage of re-
processed TV tubes.

Pvramid Electric Co., North Bergen,
N. J., constructed a new 27,000-square-
foot building on its present site. It will
house the executive and general offices,
engineering and research laboratories,
jobber division warehouse and shipping
department. The space formerly occu-
pied will be converted to additional
manufacturing facilities.

Clarostat Mfg. Co., Dover, N. H., pur-
chased Campbell Industries Inc., Chatta-
nooga, Tenn., manufacturer of special-
ized carbon type resistance products for
TV-radio-audio, and military use. George
S. Campbell will continue to head the
new subsidiary as general manager.

E-Z Way Towers, Inc., is now located
in new larger quarters at 5901 E.
Broadway, Tampa, Fla.

Gudeman Co., Chicago, purchased Di-
lectron, Inc., Monrovia, Calif., ceramic
capacitor manufacturer, and will oper-
ate it as a division. There will be no
personnel changes.

Imperial Radar and Wire Corp., New
York, opened a new factory and ware-
house in Van Nuys, Calif.

Business Briefs

RCA Service Co., Camden, N. J., was
appointed by Theatre Network Tele-
vision, Inc. to supervise installation and
servicing of 50 large-screen closed ecir-
cuit TV projection units which it has
acquired for hotel use. END

RADIO-ELECTRONICS
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o v | CHECK AnEs
| UNUSUAL VALUES”

3-Way
l TERRIFIC X - Portable

VALUE!

APPROX

200 10
300 waTls KIT
U.S, Army release. Brand New—MNever Used. - - AC/DC
Fully Guaranteed. This soldering iron can he \ Batteries
used to solder or weld when connected to any -
six-volt storage battery. Uses approx:mat 200 . NEW, c act, lizhi hi le ra kit with
: aveRtationy JUsesis poroxtinatal y ‘ 5 TUBE AC/DC Superhet Kit T e L )
to 300 watts. The high .intensity arc created be- | Waonderful reception from cither balteries. or 115 V..
tween the metal to be soldered and the carbon Kit #1: 5 tube superhet ki, AC/DC includes all 50-60 cycle AC or DC. Includes all complete harts
electr v : , i A quaiity components required to comstrugt this latest (except wire & solder) necessary to huild a ureat
ctrode (ca hun_s su_FDIIEd. free with "on). can | design, highly sensitive superhet broadcast receiver, sounding radio.
be used to heat tin or aluminum solder, Suitable c A H p . Also includes eircuit diagrams and simplified. com-
o . " § complete with black, glistening bakelits cabinet (ex- plete step-by-step instructlon fulder which makes
also for light brazing and spot welding. Arc can cludes wire & solder). Kit of 5 tubes. 12ATS. assembling easy. Housed in beautifully hizh-
be used for melting metals, cutting holes and 2/12BA6. 12BE6, 35W4, 50B5. 3795 zldssi-j(listCag}m cablmet in two del|ghl{ul sl 95
soldering seams in chassis. Also useful for ana- Price, Less Tubes...... U— B oer (,J;'ry)ve A e A
lyzing metals and minerals. Includes tub: (maroon or ivory)

Battery soldering iron outfit includes 2 carbons, EXtra fOr TUBES..commricitecnsiiie st mrecnsensee. OV BATTERY KIT: add
3 heavy duty spring clips, 2 pieces 5 ft. heavy
duty wire cable. (Battery not included.)
Ideal for use where current is not - :
available. Ship wt. 4 |bs. $] 9) AMFM TUNER

ITEM NO. 126

. \, .
UNUSUAL BUY ... {Shp. Chags. 40¢) with BUILT-IN

10 WATT
POWERFUL ALL PURPOSE MOTOR HI-FI

3-SPEED PORTABLE
PHONOGRAPH

Unusual Value

Plays all speed records
(33%, 45 & 78 RPM)

Sturdy shoded pole A.C. indusz- with 2 new, all purpose
tion motor, 15 watts, 3000 rprn. AMPLIFIER g?;{:;“\ﬁ?lt) :sgglllz}xttgﬁ:
3"x2"x134": 4 mounhng studs; 117 V.. AC, 60 cycles, using an oversized power trans- plifier and  speaker for
7/'" shoff /16" dlomﬂer' 1o former. Includes push-pull audio aurput providing for al fi 1 L
5 10 Watt undistorted output, full range Bass & Treble unusual fine tone. Lug-
120 “valts, 50-60 cycles. "A.C. cantrol. buili-in powerful antenna for FAl. plus hi-gain [l gage type carrving case,
only Whan geared down, this Ferrite antenna for AM. Provision for phono input, durable and long lasting,
e 5 " and an additional audio amplifier. 12167 x 107 x 5%”, 8%
vnit can operate am 18" tura- Tubes: 6BEB. 2-6AV6. 6CB6. 6BAG. 6aL5. 2.6ve, M 17 ° ’ .
toble with a 200 Ib. dead 5Y3.Vcompletely shock mounted clmassi=: 122 X 5z - g S 75
i i is- x 7 ia, 14 !
wlmghf.f.Use it for fans, dis. o e ltonlial 1 $ 75 Spec
plays, timers and other pur- luctance pick-up, a pre- ampllﬂor Now .
poses. Ship wt. 2 Ibs, 52 45 will be contalned. Add........ $6 only
ITEM NO. 147 g

a
UNUSUAL BUY (Shp.Chas.35%)

w HOUR METE Sreaticavinasd Phone Oscillatcr
ATTHO . 3-TUBE 6-TUBE RADIO KIT

Leading makes—recon- NEW SAVINGS!
;"f.'°”d klds?olofﬁ(; PHONO Rit =2: Low priced 6-tube kit de- NOT A KIT!
raiter parks, i
volts, 80 cycles, 2-wirs AMPLIFIER | cxeeiens 7 gad god | miions, phomo semmatey
A.C.5 amp. Heavy met- NOT A KIT 2576. 6 q 2/8SK7 in crystal pickups or voice from
al case 85" x 6‘/4" x 57, an easily constructed - carbon ‘mike through radio

2 g An assembled unit ready for installa- cludes all parts: punched chassls‘ without wires. Can also be
Easy to install. Ship tmn using tone and volume cOrkrol resistors, condensers, coils. Sock. used as  an  intercom
wt. 14 Ibs. ‘i

6 ft. ruhbex cor ets, PM speaKer. hardware‘s 95 using PM speuaker as 379
(Iess tubes) ek ete. Special closeout pr:ce

1TEm No. 33 $4.50

NOW ONLY (55, chgs. 51.25)

(Less ties & cabin o (et B
WESTERN ELECTRIC BREAST MIKE

. - With let t
With complete set of TUDES.....orene i‘(’é“‘ ed set tUbl‘ f‘"' 33 25 has Coplete se o 3395!
Lightweight 1 1b. carbon micro-

~% Phone. Aircraft type. Ereastplaie

6§ )mounting, adjustoble 2-way NEw KIT

swivel. Easnlv fastened straps. For

home broadcasts, communica.

tions ehtc.dCompIa'e with ghfoc»f SUPERSENSITIVE
cord, hard rubber plog. era-

d:‘md plcfa.bnon-ruxfing finish. 2-STATION
Ship. wt. Ibs.

PTEM No. i $1.93 INTER-

NEW LOW PRICR (Shp. Chgs. 32c)

table 1o u mlo:.e
AMAZING BLACK LIGHT COMMURICATIONS s fine moic i» suiiable for e iy Long,

— ki sensitive it will pick up babv’s wlumper
250-watt ultra-violet light SYSTEM—Kit Operaies from 115 V., AC/DC. Both sta- 24PANL0 DXPRESSLY FORTOVREET
source. Makes fluorescent tions housed i compact. handsome grey,
articles glow in the dark.

$ 95 hammertone netal cabinets, IReuuule]s only Ko confuning. wiumpe 1
5 2 wires ra counect tor quick installation.

Fits any lamp socket. For Comiplete svitll 50 ft. of twin conductor k
experimenting, entertaining, wire, Faetory Wired. 16.95 « i
unusua! lighting sffects. \

Ship. wt. 2 lbs. 3
ITEN NG, 87 h$2.4¢ = P "
A SAVING AT (Shp. Chgs. 35¢) J sf ouf., Firsf ime n w ere
250 POWER TELESCOPE LENS KIT . Y

Make your own high powered & ft. telescope! ] E_Z Tv REPAIR GUIDE
Kit contains 2” diam., 75” focal length, ground I'a"el s J

The only Fix-l1t-Yourself guide made expressly for YOUR TV SET!
~ an(: po‘;lshed ob|ecf|va Save cuilly TV repairs with this new, simplified method which 1
'\m ens andj jnecessary. ey includes ail neeessary data for just your set. No confusing, unim- Set
= pieces. Magnifias 50x to portant information applicable tg hurdreds (_)l_fvdxﬂerent "‘I?RES Your Se
250x. i ions. Simplifies detection of faulty tubes in your receiver. s a .
ﬂ ® '\) Shi fU”| |b"“huc“om great idea—It's a great guide! Ordex today and lqrrcl Elechromics tae
LA g $2 95' have your set back in perfect coudition at once. ¢
VOUIgEM NO 123 Lo Send us make and model of your set when or.
T (Shp.Chgs. 10¢) dering.

HUDSON SPECIALTIES CO.
25 West Broadway, Dept. RE-1-55
New York 7, N.

1 am enclosing full remnmnce for items circled bslow.
(Be sure to include shipping charges.)

*

TERMS: All mdse shipped FOB New Yark City. prices subject to-echange without notice, Include 20¢% depcsit

for COD's. WRITE TODAY FOR NEW FREE CATALOG!
154 Greenwich St

EDLIE Electronics o 93143

York 6, N. Y.

OR., my deposlt of 8. . Ship balance C.0.D.

¥INIMUM C.0.D. ORDER SS 00

C.0.D. ORDERS ACCEPTED ONLY WITH 209% DEFOSIT

INCLUDE SHIPPING CHARGES,

Clrcle Ttems Wanted
87 147 33 152 126 123

Name ..coveen: Treseeesnienes
Plcase "Print €learly

AQdIBSS -. - v cevatarrraviattocrsostittnencmean

Watch for the February Issue of
RADIO-ELECTRONICS On Sale Jan. 25

City .. evavnnnnnnn. veesZone. .. gState sw.os

> - - -
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NEW STOCK OF FIRST QUALITY

TELTRON TUBES

GUARANTEED! . . . LOWEST PRICES EVER!

All tubes individually boxed . . .

Type
1A7GT

| FREE |

ILCé

Bonus INSGT
Offer! ixz

2A3

247

304
3Q56T
354

3v4
504G
5V4G
5Y3GT
5Y4G
523

5A8

8K7
5AB4
SAF4
SAGS
SAH4GT
5AKS
sALS
5AQS
SARS
5ATS
SAUSGT
5AUS
SAVSGT
5AVS
SAXAGT
SAXSGT
5BAS
SBAT

i

Model 625K
® lllum. gear-driven ''Speed
Rollchart"

® New lever-action switches
for individual testing of
every element

@ Tests all conventional and
TY tubes
May be bought out-
right from Teltron for
$34.95

This Eico Tube Tester is
yours FREE when you buy
$199 worth of tubes or
more within 60 days at
Teltron.

$7.20 tist value Bonus Box of

FREE three 6SN7 tubes and 25 as-

I sorted resistors with each order of $25 or more.

SAME DAY SERVICE
48 Hour Postal Delivery To West Coast
TERMS: Save all freight and postage charges. All

orders accompanied by full remittance will be shipped
POSTAGE PAID anywhere In the continental U.S.A.

25% deposit required on C.0.D.’s. Minimum order
$10.00. Open accounts to rated firms only.

Send for Free complete tube listing and
monthly specials! Get on our mailing list.

428 Harrison Ave.;

RE-1

Dept.

ing this ad.

nconditionally guaranteed for one year!

GIFT OFFER!
One 6BG6G tube
will be shipped
FREE with any
order accompany-

Price Type Price Type Price
53 | 4BCS 48 | 778 49
51 | 6BES 46 | INT . ’
51 1 sBFs 48 | 12ALS
51 1 6BF6 48 | 12ATS
49 | 6BGsG 18 | 12AU6
51 | 4BKS 75 | 12AL7 .
51| 6BJ6 .. 51 | 12Avs
43 | 6BHs . 51| 12Av7
45 | 6BK7 78 | 12axa6T
35 | sBLIGT 78 | 12AX7
35 | 6BN& 90 | 12az7
53 | 6BQEGT 83 | 1284
61 1 68Q7 85 | 128As
48 | 6BYSG 60 | 12BA7 .

48 | e8Z7 .95 | 12BE6
43 | 6Ca 41 | 128H7
49 | scBs ... 51 | 12BY7
30 | sCUs 95 | 12827
40 | 6Fs 42 | 12506t

.42 | 6F5GT 44 | 125N7GT
40 | 6H& 50 | 198666
40 | sJseT 49 | 1978
43 | 6KeGT 39 | 28cUs -
1.02 | 6L 78 | BLGT .

52 | 6Q7 40 | 2875

65 | 654 41 | 252667

96 | 6S86T . 45 | 35A5

43 | 4SATGT 45 | 3885 .
48 | 6SK7IGT . 45 | 38C5 ... .
48 | 6SLIGT .. 50 | 35LeGT ... .
37 | 65N7 40 | 35W4 .
80 | 65QI6T 38 | 3BY4 .. 42
a3 | 618 . 7| 3BZ56T 33
o0 | sus . .76 | 50A5 .49
g7 | 83 o 80 | 50B5 48
: V66T 48 | 50C5 . 48
401 gwseT 53 | TYPE 80 40
60 | gxa 37 | et 1.20
86 | 6XSGT 38 | 1723 33

.58 | &xs 80 | nrzser .85
—SPECIALS!—till FEB. 1—
Type Price Type Price
1B3GT .56 6WA4GT ... .37
IRS . 42 12AT7 ... 55
1U4 .42 12SA7 .. 42
6AC7T .59 12SK7 .40
6CD6G .99 125Q7 .36
6J6 .49 25BQ6GT . .. 73
6SN7GT .. 49  50L6GT . .42

TELTRON ELECTRIC COMPANY

Harrisori, N. J.

Phone HUmboldt 4-9848

il

[

1101

original radio-electronic devices.

able for reproduction.

PHOTOGRAPHS

RADIO-ELECTRONICS can use good photographs of service benches,
service shops, high-fidelity audio layouts, and any other interesting and

We will pay $6.00 each for good professional photos or equivalent, suit-

Full information on subject photographed will increase their acceptability.

The Editor, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.
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Lee F. Holleran
was promoted to
general marketing
manager of the
RCA Tube Divi-
sion, Harrison,
N. J. A 20-year
veteran with the
company, he was general sales manager
of the division for the past year.

Edwin A. Freed
was appointed gen-
eral sales manager
of General Instru-
ment Corp., Eliza-
beth, N. J. He was
formerly opera-
tional head and
sales manager of
the Elizabeth head-
quarters division.

Col. Mark E. (Ted)
Smith, recently re-
tired from the U. S.
Army, joined Halli-
crafters, Chicago,
as administrative
assistant to the
president.

F. E. Anderson, distributor tube sales
manager of Raytheon Manufacturing
Co., Newton, Mass., was honored at a
special anniversary luncheon tendered
by the executives of the receiving and
cathode-ray tube operations on the oc-
casion of his 25th anniversary with the
company.

F. E. Anderson, right, receives congratu-
lations from N. B. Krim, Raytheon v.p.

Robert J. Mueller
was promoted to
vice president in
charge of sales for
Walsco Electronics
Corp., Los Angeles.
He was formerly
sales manager for
the Walsco company.

RADIO-ELECTRONICS

4
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“Millex_

NO HERRINGBONE
NO SOUND BARS |
NO JITTERS! Jw

This New TV HIGH-PASS FILTEE
will reduce interference which may be
picked up by the i-f. ampliffer of your
tv. receiver.

The Miller No. 6168 High-Pass Filter
diminishes spurious signals which arise
from strong, local fields genercied by:
1. Amateur radio transmitters.

2. X-ray or medical diathermy equip. |
3. Short wave stations.

4. Industrial r.f. heating units.

S. Various electrical appliances.

Filter is designed to attenucte all cig-
nals to 40 megacycles. All television
channels passed with minimum loss
Installed easily in antenna lecd-in. No
tuning required. Dim. 1-7/16"” by 1-7"
by 3-%2" high.

Cat. No. Nel Price
6168 For 300-ohm line $3.30
See your Wholesaker or
write vs for literoture

). W.\MII.I.ER COMPANY
5917 S. Main St.,Los Angeles, Calif,

® BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924

rr—
N

AMPLIFIED
w« COMMUNITY TV
ANTENNA SYSTEMS -

- Send Us Your Problem for

FREE Engineering Advice.
“EE Manual for Community
‘and Master TV Systems

FIELD STRENGTH METER,
both on Battery and AC

Importa~ Techrical

operuies
$89.

Write today to: f |

TRANSVISION, INC. new rocHELLE, N, ¥. I

HI-GAIN TUNER-BOCSELR

BENE TURLS W TH BIAL
ad
B (@

g e

WITH TUSES
Solve poor TV rcception with a Hi-Gain Beoster. Ban-
ish weak fringe areas, reduce snew, This ur it cemes to
you as a highly serviceable High-Gain Tune~. Uses 6J6
ubes in_ very efficient Mi Circuit. Has 8 tured cir-
cuits using pure silver
compensation providing high gain o L
Built in S5:1 Vernier Drive, All necessary p&rts and
instr. included. Add postage for 5 [b. shipgirg wt. No
€.0.D.’s. Send for TV parts bulletin

FRANK W. DECRAY & ASSOC.

11842 W, Jefferson Blvd.

JANUARY, 1955

| formerly with General

| ma was named

Culver City, Calif. |

FEOPLE {Continued)

James L. Brown
was named re-
gional manager,
Midwest sales for
CBS-Hytron, Dan-

vers, Mass., with
headquarters in
Chicago. He was

ZLlectric and

Westinghouse.

Robert L. Shoemaker was promoted to
manager of the newly formed Sales
Promotion Department of DuKane
Corp., St. Charles, Ill. He was former-
ly manager of the Audio-Visual Divi-
sion. Alfred F.
Hunecke, former
assistant to the ex-
ecutive vice presi-
dent, succeeds
Shoemaker, and J.
McWilliams Stone,
Jr., succeeds to
Hunecke’s position.

Donald L. McKen-

Tung-Sol sales
representative in
the Southeastern
states working out
of the Atlanta of- =
fice. He was for-

merly in the Pro- “
duction Planning

Department in Newark, N. J.

Dr. Lee de Forest, “The Father of Ra-
dio,” was honored at a dinner recently
by members of the de Forest Pioneers.
Dr. Allen B. Du Mont, president of Al-
len B. Du Mont Laboratories, presented
Dr. de Forest with one of the first au-
dion tubes, of a type presumed to have
been lost many years ago.

Dr. Lee de- Forest receives ome of the
first audion tubes from Dr. A. B. Du
Mont.

Obituaries

Frank G. Gracyk, purchasing agent for
Quam-Nichols, Chicago, and associated
with the company for 22 years, died of a
heart attack.

Simon Wexler, founder and viee presi-
dent of Allied Radio Corp., Chicago,
died suddenly last November in his
office after being stricken with a heart
attack. Mr. Wexler was a pioneer in

| the electronics industry, being among

the first manufacturers of crystal sets
and components. He was 56 years old
at the time of his death. END |
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The Quickest Way
to the Best Jobs

for o TV TECHNICIANS
o SERVICEMEN
e STUDENTS

Have the ESSENTIAL
math at your finger-
tips

Elements of Mathe-
matics for Radio, TV
& Electronics

You'll EASILY gain FULL COM-
MAND of the most important rock-
bottom requirement for TV from
this book. You'll learn every step in
the math you need and how to USE

it for all such calculations as volt- ®
age drops, frequency resolutions,
decibels, thousands of others. Thor- Over 3000

oughly explams the slide rule, use-
ful rule-of-thumb short-cuts. Very
clear and practical. NO mathemati-

examples and
problems for

cal smog! practjce
. . n ®
Radio & Television (
omplete

Mathematics

Whatever your problem—to correct
the power factor of a motor, find the
impedance and length of matchmg
stub berween antenna and transmis-
sion line, convert from polar to
j-notation in a matter of seconds—
you'll find the complete worked-out
solution here. Fuﬁy indexed for
quick reference on ali common prob-
lems requiring math in radio &

quick-reference
handbook of
problems and
SOLUTIONS

Learn the SURE, QUICK

methods of installation
and servicing

s

M I, - » : o
andl’s Television

Servicing
The NEW printing of this famous
service guide includes all latest im- ]
provements, full section on color.
Clear, specific instruction on ALL Unique
techniques of efficient installation Master Trouble
and servicing. Practical aids for lo-
cating trouble quickly and FULLY Index
correcting it. Excellent material on Complete

antennas; improving reception in
difficult areas.

’ 10-day FREE TRIAL

Color Section

-------------—q

. The Macmillan Co., 60 Fifth Ave., New York 11

] Please send me the books checked below. I will
remit full price plus small delivery charge, or
J return books in 10 days. (Save: Send check or ||
I money order and we pay delivery charge)

[J Elements of Mathematics by Fischer & Jacobs $7.20 I
D Radio & Television Mathematics by Fischer  $6.75
[ Mandl’s Television Servicing $5.75 I

ﬁ

This offer good only within tentinental limits of US.A.
Y ¥ 5 F ¥ F B B K B K B QR J
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HERS¥eLzoco. BIGGEST BUYS!

FIL. TRANSFORMER OlL COND.  ouaL 41000 B 1 KW ANT. CHANGEOVER
_ PRI 117V. 60 cycle MED VDC PRICE  13.5220 vac. 1.95 RELAY
Sec. 05 3000 $1.95 6330 vac. 95

6.4v 12amp. .05 7500 2.29 . 110 VAC
g,ﬁl’o"imp. 1 4000 1.29 PAPER CAN i 60 Cycle
Siv3ame. } ;% ;-743 MED VDC PRICE 15 Amp
25% 175 amp. i 250 10§ .39 2500 Volt

1000 D.P.D.T.

24000 3 .
117 110 vac, 1.45

TYPE A~106-330 MC- YOUR

PHOTO-FLASH [TISigas
SPECIAL! M lser 360AS jobe  CHOICE

PRI 5000 Ohms
output, Sec. #1
500 Ohms. Sec.
#2 600 Ohms,
Sidetone 15 to
15,000 cy. flat.

MFD VDC PRICE
525 450 $9.95

CHOKE SPECIALS!

MODULATION and DRIVER

TRA

JANUARY SPECIALS PUAL 4.5 130 $1.95 o s
A—fgnition Coll Pri. 3 V. Sec 4.5 70MA o S s 95 for
15.000 V. ldeal for Thote: DUAL 1H 400MA Both
T Ao 1 . $2.95 J
B—Full Wave Meter Rectifier. 4.2 75MA ° Modulation
For use with Q-1 Ma. l\llgc;ecr trans. 815 Class
Covniiard patiery. 2 Vol - 15H 80MA 385 OHM $1.95 AB2 56 Watt
D—Headset Adapter MC 385-A. DRIVER, 6SN7
iZh to. low se 153" 2-7H. Swinging 550MA $5.95 to Modulator.

HI-LO ANTENNAS

Outdoor improved Model
X V2" Aluminum-Seamless
Tubing with 1%”-5 Foot
Mast and Roof Mount.
Buy Now and Save,

Complete 55_95 Ea.

YELEGRAPH
SOUNDER

PLATE T
. i 5

ol

RANS.
only |

VIBRATOR SUPPLIES
PE 117C YOUR CHOICE
ply Fil. and Plote Power.

Used with BC 65%.
fnput 12V DC. Supply Fil.
and Plote Supply. Used

taput 6 or 12V DC to Sup-
9~
PE 204C
with EE99.

A = 80 cy.
3 amp. Sec. 6400
v. Tamp. 6% x
5% x 6% H.

Main Line_ 150
ahms. Attn. C.A.P.

5245 GRAND RIVER [FErrarmeyemammmn
1 sope 10 Days €0p. “Ne?

Detroit 8, Michigan [EITEH RATED “ ¢
: 9 weremnes NET 0.6, BiTROIY

® Phone TYler 8-9400 ior sae

We specialize in preparing you to pass

FCC LICENSE

EXAMINATIONS

The Grantham Radio License course is offered
by Correspondence or in Residence

Here are Ten Reasons why Grantham Training is best for you
+ Lessons complete and easy to understand v Complete training in a minimum of time
v Detailed explanations for each student + Our guarantee —you will get your license
v Necessary mathematics simplified v No hinding contract required
v Constant practice with F.C.C. type tests v Low cost tuition
¥ No technical background necessary v Free placement service to graduates
Write for our free booklet which gives complete details
about how you can prepare quickly for the particular class
of F.C.C. commercial operator license you want.

GRANTHAM SCHOOL OF ELECTRONICS, pept. 101-r

6064 Hollywood Blvd., Hollywood 28, Calif.
Phone HO 2-1411

RADIO-ELECTRONICS is paying good rates on acceptance for original and unusual articles on
audio, television, FM and AM servicing, as well as articles on industrial electronic equipment and
applications. Send for a copy of our Authors' Guide. Address:

THE EDITOR
RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.
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technical
Literature

INDOOR ANTENNAS

An 8-page catalog describes RMS
indoor antennas, with list prices and
illustrative photos.

Radio Merchandise Sales, 2016 Bronx-
dale Ave., New York 62, N. Y.

TRANSFORMER

A 6-page, 2-color brochure desecribing
the Vernistat precision variable ratio
transformer includes performance
curves, application schematics in com-
puter and servo systems, specifications
of the 60- and 400-cycle types and
step-by-step drawings illustrating the
combination autotransformer and
potentiometer mode of operation of
the variable ratio transformer.

Vernistat Division, Perkin-Elmer
Corp., Norwalk, Conn.

Any or all of these catalogs, bulletins,
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate iden-
tification, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

or

TV MANUAL

The seventh edition of Sprague’s TV
Replacement Capacitor Manual K-101
covers 4,664 models of 85 set manu-
facturers. The 65-page pocket-sized
manual lists each manufacturer alpha-
betically with Sprague replacement
capacitors fully described and cross-
referenced to the original part num-
bers. It shows the number of models
in the common picture-tube sizes for
which each capacitor has been specified
as original equipment.

Free from all Sprague distributors,
or send 10¢ to Sprague Products Co.,
81 Marshall St., North Adams, Mass.

ROTO-KING BROCHURE

An 8-page, 2-color brochure, No. 288
contains an analytical and evaluation
report and technical information on the
Roto-King rotator along with photo-
graphs, diagrams and charts.

JFD Manufacturing Co., Inc., 6101
16th Awe., Brooklyn 4, N. Y.

GLASS-CASED CAPACITORS
Four-page Bulletin GC-1 describes
hermetically sealed high-voltage glass-
cased GC type paper dielectric d.c.
capacitors. Data includes explanation

RADIO-ELECTRONICS
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RADIO-CONTROL
HANDBOOK—

Gernsback Library Book No. 53
By Howard G. McEntee, W2SI.

The book radio control fars—be-
ginners and experts alike—have

been waiting for.

192 Pages. 175 lllustretions.
$2.25
Here’s a book that skips the necessary practical infor» CONTENTS OF
theory and gets right down to  mation on radio with detailed RADIO-CONTROL
the business of putting radio- insiructions on mechampal
control systems together so construction of control units. HANDBODK
they will operate your model Written by an authority e Complex Control Systems
planes, boats, trucks, etc, on Radio Control .
Emphasi the Prachical llowarc G. McEntee’s exper- ® Motor and  Auxiliary
CLLCHECD WUE LU ience in radio goes back some Controls
RADIO - CONTROL HAND- 25 years. And he has been ® Single-Tube Receivers
BOOK concentrates on con- hailed as a leader in the o Multi.Tube Receivers
struction details of a number model neld for just as long.
of practical radio- contlﬁ)l Prebably no man living klnows ® Simple Transmitters
units which will actually more about the practical ap- .
work and work well. It also plieation of electronics in SRC ClplExiTisnsmitiets
covers the hitherto neglected model rontrol, than the au- ® Keying the Transmitter
field of trouble shooting thor. Certainly no one writes o Installation Parts
radio-control systems. Wheth- about it better. Here’s a book e
er or not you know radio, this slated to become a classic on & Adjustments
is a book for anyone and model control by radie. Be ® Test Instruments
everyone interested in R/C. the first in vour area to profit ® Complete Control  Sys-
For the first time, it combines from the ideas it gives you. tems

 Other Gernsback Library Books you'll want to read

The Oscilloscope—No. 52, $2.25.
Transistors—Theory and Practice—No. 5. $2.00.
TV Repair Techniques—No. 50. $1.50.

Radio & TV Test Instruments—No. 49, $1.50.

High-Fidelity—Design, Construction Measure-
ments—No. 48, $1.50.

Radio & TY Hints—No. 47. $1.00.
Television Technotes—No. 46, $1.50.
Radio Tube Fundomentals—No. 45, $1.00.
Bosic Radio Course—No. 44, $2.25.
High-Fidelity Techniques—No. 42, $1.00.
Public-Address Guide—No. 4. 75¢
Proctical Disc Recording—No. 39. 75¢.

From the publishers of
RADIO-ELECTRONICS

JANUARY, 1955

iy

MODEL CONTROL BY RADIO-~N¢. 43 By Edward
L. Safford. 112 Pages. 114 lllustrations. $1.00
Same of the contents

Here's ths perfect com- Basic cancepts ® Methods

panion volume to Radio-
Control  Handbook! It
covers theory as well as
construction details for
control units and com-
plete systems for the be-
ginner and more advanc-
ed fans. The author is &
guided missiles instruc-
tor and winner of many
awards in model-airplane
meets.

of coding ® Radio trans-
mission ® Wired transmis-
sion ® Receivers ® De-
coders ® Relays ® Paower
control circuits & Servo-
motors ® Tramsmitter con-
struction e  Construction
of receivers, caders and de-
coders ® Complete control
systems © Trouble shaot.
ing_® Repeiver adjustment
® Transmitter hints.

For a complete library on model control
—qrder both books ftoeday.

25 West Broadway

1
GERNSBACK PUBLICATIONS, INC., Dept. 15 |
I

New York 7, N.Y.

|
Enclosed is my remittance of $._. . |
|

Please send me the following beoks postpaid.

[ 53 Radio-Control

] 43 Model Control by Radio $1.00.

]
|
|
|
|
|
|
|
| o9
|
|
|
|
|
|
)

Handbook $2.25.

|

I

04 J4 [J44 []45 [ 4 |

3147 048 049 OO0 51 )52 |
Name = e — |
(Please print clearly) |

Street |
|

City Zone Stete. I
___________ (U — |

www.americanradiohistorv.com

a complete, practical, how-to- |
do-it book on radie control!

arkay kits

world's finest radio, phono, TV, and test kits

hi-fi ac/dc amplifier kit
arkay kit model A-5: A high-fidelity AC/DC
amplifier kit teaturing a new, improved push-
pull output circuit plus a specially designed
output transformer uti-
L lizing 2 speakers for
the new 3d.dimensional
‘qualities of audio re-
production. New engi-
neering ° developments
give you hi-fi at the
lowest possible price.
Kit is complete, except

for speakers. sg 95

hi-fi pre-amp
arkay kit model PA-3:
Complete compensation
for LP, NARTB, AES
and early 78 RPM rec- |8
ords. Kit also may be
used as a control unit
for custom hi-fi instal.
lations. Includes bass
and treble control and contains 5 turnover and
roll-off switch positions; 3 dual triode tubes

are used to give maximum s‘s 95
performance always. b

kit

-fi amplifier kit
orkay kit model A-10:
Complete with built-in pre-
amplifier for magnetic cart-
ridge, mike, crystal phono
or radio tuner. Frequency
fesponse * | db. 20 to
20,000 cps. with wide re-
sponse bass and treble controls. Speaker out-
guf inductance: 4, 8, 16 ohms; negative feed-
ack; hum: 70 db below rated ou?p‘u?.s21 95
Complete with tubes! D

10 watt hi

hi-fi amplifier

with built-in pre-amp
arkay kit model FL-10:
A striking new design
with physical dimen-
sions and style for use
on a shelf or corner
without elaborate or
expensive  enclosures.

Specifications: same as
model A-10 (above).

$27.95

3-way portable radio kit
arkay kit model
3W10-P: A smartly

i
|

{
|

coils.
rams that are easy to follow. Color-
ul plastic cabinet. SI 8.95

arkay line of radio,
and test equipment kits,

BEekman 3-£636

Includes pictorial and schematic dia-

Write today for new catalog including complete
TV, phonograph,

the world's finest kits

arkay

styled portable radio
kit that operates on
AC/DC or self con-
tained batteries. Has
4 tubes and selenium
rectifier with a fine
quality Alnico V
speaker, built-in loop
antenna and hi-gain

arkay kit model
S-5E: New, 5-tube
superhet. kit designed
for radio students
and hobbyists. In-
cludes new 3D color
instruction book, 550-

kc, complete
with glistening wal-
nut bakelite cabinet.

amplifier

RADIO KITS, INC.
120 Cedar Streel
New York 6, N. V.
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All Channel

F-UNF TV
POWERFUL 4

only $9 3

Model AX-524
ROCKET DIRECTRONIC
MOTORLESS TV ANTENNA
360° ELECTRONICALLY
SWITCHED BEAM

In the fringe or ultra-fringe,
the NEW 1955 Motorless Direc-
tronie will out-perform any or
dinary anrennas. This sensa-
tional new 360° UHIF-VHI TV
Antenna offers ‘‘around the compass’’' reception WITH-
OUT Rotors. Provldes superb ghost-free picture clar m
Model AX-524 *‘Serviceman’s Array'’ contains Hi-
Molded Insulator of Exireme tensile strength, 24 ln
ensile aluminum elements. including 6 Multi-purpose
Retlector- d”‘e(.‘lol"s 1 set matched tie rods, Universal
Mast Clamps, 6-position Beam smectm Switch, 75/ Low-
loss UHF-VHF Tubular TRI-X Cab

Super UHF RECEPTION
r—

HI-GAIN
YAGI

Provides guaranteed
sensational UHF fringe
reception. Amazing
sengitivity provides up

eliminated. Lach serv-
iceman‘s array pro-
vides 4 directors, 2
a. folded dipoles. re-

model Covering

flectors. And our low
F-7A _______.__...Channels 14-48 price insures a low
F-1E ......Channels 27-62 cost installation. Se.

-7 -Channels 47.83 lect the model re-
Matched stacking bars $0.30 pr. quired in your areca.

NEW LOW PRICE!
RADIART TELEROTOR

Radiart's famous TR-2
money-saving price.
rugeed. weather-proof — handles
installations up to 150 Ibs. Con-
trol box light indicates orienta-
tion of antenna. Factory lubri-
cated for life. Truly a good buy
at our new price. Uses 8-cond.
wire. 8 conductor wire $0.08 Ft.

at new
Powerrul.

MODEL TR-2

RECEP

1\50“ (ireat::sl‘:tr BARGAI N

2.Bay 146-ELEMENT CONICAL ARRAY
with H| Band
Adapt
Sturdy %“ Ele-
ments
$4 IN LOTS
EACH THREE
SINGLE LOTS $5.30
Never before has Na.

tional Electronics had
a BARGAIN like this,

as everything, This
- conical 2-bay 16-ele-
ment array provides
ultra-fine_ fringe re-
ception. Includes six-
teen 34 inch an'plane
type aluminum ele

ments, including hi-
band adapters for
greater gain on the
] high channels and is
lete  with one
pair of stacking bars to each array. ‘These are packed
i cartons of three 16-element arrays per carton, with

tie rods at $14.95 per carton.
When purchased in single 16. e]ement ar-
rays, separately boxed—your cost i .$ 5.30 each

3 ’I‘\ Bay Arrays per carton w:thout TTie
......... 13.50 carton

4 Bav Ultra- Frmgc S\ackmg Assembly for

Above—Model 4B

100 ft. UHF Tubular Lo-Loss Lead..

1.95 set
54.95

UHF CORNER REFLECTOR

EACH IN
ONLY S299 LOTS OF 6

SINGLE LOTS $3.50 EACH

This hi-gain UHF Corner Reflector can
only be offered you at this low, low
price for a short time. 8 to 11 db gain
across VHF hand. Order Model F-8

ALL PRICES F.Q.B. CLEVELAND, OHIO
Do not remit more than c°m¥l°‘e dpurchase price. Pay
smppm charges on rveceipt o 25%p deposit on
C.0.D. orders, please. Money- mck Zuarantee.
Prices Subiect to Change Without Notice

OF CLEVELAND

THE HOUSE OF TV VALUES

6608 Euclid Ave., Dept.

When answering advertisements please mention

RADIO-ELECTRONICS

CATALOG NO. 155

THE MILLER EMBLEM

&ymm

THE NEW
S/1/)

TV COIL
REPLACEMENT GUIDE

_ ASK YOUR JOBBER
FOR YOUR COPY TODAY

(Replacement Catalog No. 155)

JALLEN
~ASSURES THE FINEST([®/IN RADIO AND TV REPLACEMENT COMPONENTS

For a Complete Listing of MILLER PRODUCTS Get Our Latest General Catalog.
J .

Ww.
5917 South Main Street

180

MILLER

COMPANY

Los Angeles 3, California
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TECHNICAL LITERATURE {Continued)

of catalog numbers, high-altitude appli-
cation, lead specifications, ripple volt-
age and complete engineering specifica-
tions. Illustrations consist of GC4b5
and GC46 series, dimensional draw-
ings, typical performance curves for
power vs. temperature, insulation re-
sistance vs. temperature and change
of capacitance vs. temperature.

Gudeman Co., 340 W. Huron St,
Chicago 10, Ill.

SOLENOID CONTRACTORS

Bulletin SC-9 describes a wide range
of enclosed and sealed models with
power ranges up to 250 amperes. It is
fully illustrated with dimensional draw-
ings. Military specification numbers,
type numbers and specific approval in-

| formation are also includec.

Guardian Electric Manufacturing Co.,
1621 W. Walnut St., Chicago 12, Ill.

COMPONENTS

Smith’s Catalog No. 55 lists in 25
pages plugs, jacks, connectors, switches,
terminals, ete., with dimensional draw-
ings. Among 50 new items listed are
telephone type plugs and jacks, linen
and nylon cable, nylon plastic cable
clamps and panel fasteners.

Herman H. Swmith Inc., 2326 Nos-
trand Ave., Brooklyn 10, N. Y.

WIRES AND CABLES
A 6-page brochure on Chester Plasti-

| cord and Plasticote wires and cables

illustrates and describes antenna loop
wire; telephone, coaxial and rotor
cable; hookup wire, ete.

Chester Cable Corp., Chester, N. Y.

STRIP TURRET SYSTEM

Ten-page Bulletin 544 describes
the Vector strip turret system. Desecrip-
tions and photos of deck, tinker and
wall turrets are also given.

Vector Electronic Co., 3352 San Fer-
nando Rd., Los Angeles 65, Calif. END

Radio Thicty-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK
Founder

Modern Electrics
Wireless Assaciation of Am
Electrical Experimenter
Radio News -
Science & Invention
Television ..
Radio-Craft
Short-Wave Craft .
Television News

Some of the farger libraries stitl have copies of ELEC-
TR‘I:‘CAL EXPERIMENTER on file for interested
readers.

In January, 1921 Science
and Invention (formerly
Electrical Experimenter)

Cold Light, by H. Gernsback
Telegraphing Photos by Code
The Geltow Radio Station
Locomotive Cab Radio Signal
Unique Portable Radio Set
Turning Book Leaves Tunes Radio

RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY |

4 [Ie e
MORE JOBS s UMt figiniss
2! eroy,
S

than graduates
Demand for our engineering
graduates exceeds supply. Effective place-
ment. Study in this world-famed college estab-
lished 1884. Quarters start March, June, Sep-
tember, January.

Bach. Sc. degree in 27 months
Complete Radio Eng. courses . . . TV, UHF and
FM. Also Mech., Civil, Elec., Chem., Aero. and
Adm. Eng.; Bus. Adm., Acct. Small classes, Well-
equipped labs, Modest costs. Prep. courses. Write

] Jean McCarthy, Director of Admissions,
for Catalog and Campus View Bool.

) 2l
onal g POrtunjq,,
anq_ ;2"

Get your FCC commercial operator
license quickly

We specialize in rapid and thorough preparation for
FCC examinations. Correspondence or resident train-
ing. Results guaranteed. Write for free booklet..

GRANTHAM School of Electronics
Dept. 101-C, 6064 Hollywood Eivd.,
Hollywood 28, Calif.

(Phone HO 2-1411)

X GET INTO

ELECTRONICS

You can enter this uncrowded. inter-
esting field. Defense expansion, new
developments demand tramgd spemal—
ists. Stydy all phases radio & elec-
tronies theory and practice: TV: ¥M;
hroadcasting; servicing; aviation, ma-
vine, police radio. 18-month conrse.
Graduates in demand by major com-
panies. H.S. or equivalent required.
Begin Jan., Mareh, June, Sept. Cam-
pus life. Write for catalog,
VALPARAISO TECHNICAL INSTITUTE

Dept. C Valparaiso, Ind.

— —

RADIO-TV ELECTRONICS

CREI graduates in big demand. ECPD-
Accredited Technical Institure Curricula.
New classes sturt monthly. Free placement
L service for grads. Courses: Radio Engincer-
) ing. Broadcast or TV Engineering: TV, FM.
" AM Servicing; resident studies leading to
«Assoclute in Applied Science’ degree.
Write for free catalog. Approved for vets,

CAPITOL RADIO ENGINEERING INSTITUTE
Dent. RE, 3224—I6th St., N.W., Washingten 10, D. G,

RADIV EELER2] HONTHS

“ Intensive, specialized course including strong basis in ‘|

mathematics and electrical engineering. advanced radio
theory and design. television. Modern lab. Low tuition. ‘
Self-help opportunities. Also B.8&. degree in 27 months
in Aeronautical, Chemical, ¢ivil. Electrical, and |
Mechanical Engineering. G.1. Gov't approsed. Inter |
March, June, September. December. Catalog.

INDIANA TECHNICAL COLLESE

H 1512 E. Washington Blvd., Fort Wayne 2, Indiana

gg{f&i‘éﬂﬁfa
A

Be a “key’’ man. Learn how to send and
receive messages in code by telegraph
and radio. Commerce needs thousands of
men for jobs. Good pay, adventure, in-
teresting work. Learn at_bome quickly
through famous Candler Sysiem. Qual-
ity for Amateur or Commercial Li-
cense. Write for FREE BOOK.
CANDLER SYSTEM C

B Dept. 3-A, Box 928, Denver 1, Co U.S.A

JANUARY, 1955

|

|

Become an

TRIGAL ENGINEER

maml ELEVISIOP

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS |
RADIO SERVICING |

Television Servicing J

(Approved for Veterans)
SEND FOR FREE LITERATURE

—)

1425 EUTAW PLACE, BALTIMORE 17, MD.

BALTIMORE TECHNICAL INSTITUTE | |

TV REPAIRMEN |
EARN TOP MONEY!

=
| &8
IN JUST 12 MONTHS, COM-
PLETE TV SERVICE TRAINING, |

i
{
s s
LB TR INCLUDING COLOR TV, Stream
lined course gives you all essentials for a good job
as service technician. Graduates in great demand: l
jobs are plentiful in this growing field. Other elec-
tronic courses in radio operation and maintenance.
Day or evening classes. Opportunity for employment
in local industry. Approved for Korean veterans.

Write for Catalog 111 Todcy
INDaIANAPOI.IS ELECTRONIC SCHOOL I

| Major in Electronics or Power

BS Degree in 36 months
Prepare now for a career
as an electrical engineer or
engineering technician — and take
advantage of the many opportuni-
ties in these expanding fields.

You can save a year by optional
year 'round study. Previous military,
academic, or practical training may
be evaluated for advanced credit.

12 E. Washington, Indianapolis 4, Ind.

RCA INSTITUTES, INC.

A service of Radio Corporation pf America
350 West 4th St., New York 14, N. Y.

OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS ‘
Approved for Yeterans
Write Dept. RE-55 for Catalog |

Enter Radio and Television
— courses 12 to 18 months

You can be a radio technician in 12
months. In an additional 6-months you
can become a radio-television techni-
cian with Associate in Applied Science
degree. Color television instruction is
included in this program.

These technician courses may form
the first third of the program leading
to a degree in Electrical Engineering.
Twenty-one subjects in electronics,
electronic engineering and electronic
design are included in these courses.

Courses also offered: radio-televi-
sion service (12 mos.); electrical serv-
ice (6 mos.); general preparatory
(3 mos.).

EARN MORE MONEY—

BE A PROFESSIONAL

TELEVISION

SERVICE

wow 1o % c‘(;s"'*
’us o e

GET DOWN-TO-EARTH Terms — April, July, September, Jonuary

PRACTICAL TV TRAINING
WITH WTI EXPERTS FOR
THE TOP PAYING $5,000-
$10,000 PER YEAR JOBS.

UHF—COLOR—VHF

Master the latest, up-to-
the-minute TV and Color FREE
TV developments QUICKLY..  BooK 10DAY!

WESTERN TV offers real experience on live equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under expert instructors. Graduates are
in big demand because they have the *'field expe-
rience’” necessary for immediate ‘‘bench’” or super-
visory pasitions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTI men win fast
promotion ... can demand better pay...develop
highly profitable businesses of their own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time cn being
a PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Finance Plan.

APPROVED FOR VETERANS. Find out how you can get

into the TOP PAY GROUP — Send for this fact-packed
book NOW!

Faculty of specialists. 50,000 former stu-
dents—annual enrolment from 48 states,
23 foreign countries. Non-profit insti-
tution. 52nd year. Courses approved for
veterans. Residence courses only.
MS-6A

SEND FOR

R
MILWAUKEE
SCHOOL OF ENGINEERING

-
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-155. 1025 N. Milwaukee Street
Milwaukee |, Wisconsin

Send FREE illustrated booklets

WESTERN A"‘"“—"’"_ L'ecdmg ] Career in Electrical Engineering,
TELEVISION Television O Career in Radio-Television.
INSTITUTE Servicing School

I am interested in

——— —————— — —— - G ot S

i (name of gourse)
Western Television Institute Dept. E-2-5

B
L
cE L LT LY DT )]

|
341 W. 18th St., Los Angeles 15, Calit. | Name . .
Without obligation, please send FREE fully illustrated |
bookfet. (No salesman will call.) el S
| NAME 2 AGE.___ |
‘ ' City.. Zone. State. oo
ADDRESS_ o
I CITY. ZONE STATE l If veteran, indicate date of discharge......._...
Y N ST | | Bacamcassssasscccccanna e
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TOP
QUALITY

5 TUBE

Type

Price

1ASGT a3
¥ — 3 | Type Price ‘Type Price | Type

va . .82 | 6827 .
5Y3GT 139 | eca ..

| 523 A a3 | 6Cs

6AB4 . 51 | 6€6G
6AC5GT .. .99 | 6C8G -

6ce6
6CD6

6CF6

'ONE YEAR
GUARANTEE

We want your business now——and in the future too! That’s why we carefully test
every ELECTRON tube before shipping—then GUAR
months, but FOR ONE FULL YEAR! More than 3000 different types, Receiving,
Transmitting, Special Purpose Tubes in stock, in huge quantities, for immediate
delivery! Individually boxed in handsome 3-color cartons.

ANTEE it, not for 3 or 6

Price Type Price

.95 | 12827 ..

70

THIS MONTH'S SPECIALS |:

Our GOODWILL OFFERING
types shown in BOLDFACE at prices BELOW
OUR OWN COST!Terrific saving—ORDER NOW!

to you: Tube

6X4

FREE
OFFER!

6SHTGT. i 7es

9 |
6VEGT .41 13X
6W4GT .3
6W6

.. .56

6X5GT .29
.79

-39

CATHODE RAY
5BPI . 3.98

a
o
-
N
»
X
~N
b
W

8P4 ... 5.95

§§QXZ 23 ;g:l 5.22

BELLN o 12DP7 1950
12BE6 .39 oiEiE

der $10

12BH7 .5 )

83| 128v7 .. oo | 35WA - .43 |lciude 259

deposit _with

¥ Assorted
12, 7, 6, 1

[ EXPORT INQUIRIES INVITED! |

order, Prices
subject to

and ' 2-voit
type tubes.
List Value

ELECTRON l

‘with
order
for $25.00 or
m !

New Complete Listing—Send For Free Copy!

WHOLESALERS. INC.

140 DUANE STREET o NEW YORK 13, N. Y.

change withe
out notice.
All prices
F.0.B. our

warehouse,
N.Y.C.

WRITE FOR
TYPES NOT

o Phone: BArclay 7-7616 LISTED

FLYBACK & YOKE
TESTER KIT

LOWEST
PRICED

Checks alf iybacks & yokes
instantly—in or out of set!

® Detects sven 1 shorted turnl

o Exclusive separate colibrotion for
air & iron-core flybacks for accurate
testing of all types.

o Tosts continvity of coils, speokers,
switches, etc.

o large 4%’ meter, 3 colored scoles.

o Complete with eosy Instructions.

o Compact, rugged, smartly styfed.

Ses It at your jobber today. Write for FREE Cataleg CF .1
describing E1IC0's 38 Kits and 42 Wired Instruments.

Prices 5% higher on West Coast.
ELECTRONIC INSTRUMENT €O., Inc.
® 84 Withers Street, Brooklyn, R. Y.

© 54

I T

l 1715 E. Washington Blvd., Fort Wayne 2, Indiana

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—VYHF, UHF, AM and FM. Students
use over $100,000 worth of equipment including 2
large commercial type transmitters in new TV lab.
Intense specialized course includes strong basis in
mathematics, science and advanced design in
radio and TV

Hundreds of young men each year are earning engi-
neering degrees in this recognized institution. Start
any quarter. Many earn a major part of expense
in this industrial center. Low tuition. Competent in-
struction. Thorough, intense, practical program.
Also B.S. DEGREE IN 27 MO. in Aeronautical,
Chemical, Civil, Electrical and Mechanical Engi-
neering. G.l. Gov't approved. Enter March, June,
Sept., Dec. Free catalog. ENROLL NOW,

INDIANA TECHNICAL COLLEGE

‘Rabonal Foundation fos tnfantile Paralysis

When answering advertisements please mention
RADIO-ELECTRONICS
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ELEVISION

TELEVISION, by V. K. Zworykin and
G. A. Morton. John Wiley & Sons, Inc,,
440 4th Ave.,, New York, N. Y. 6 x 9
inches, 1,037 pages. $17.50.

The tremendous upsurge of television
can be estimated by comparing this
second edition with the original which

appeared 14 years ago. Written pri-
marily for engineers, the language
(surprisingly enough) is such that it
can be understood by persons at all
technical levels. This is a refreshing
departure from the average engineer-
ing textbook approach and, if encour-
aged, may start a trend toward under-
standable texts on advanced subjects.

Primarily, the job of the book is to
tell you all you need know about tele-
vision transmission and. reception. It
does much more than that since it
covers such topies as fundamental
physical principles, electron optics,
fluorescent materials. Television trans-
mission and reception are carefully
detailed in chapters on high-definition
pictures, video pickup devices, picture-
reproducing systems, television pickup
tubes, video amplifiers, scanning and
synchronization. You will also find
sections on the fundamentals of color

television, as well as television in
industry.
The book is conscientiously and

thoroughly documented by bibliograph-
ical references at the end of each
chapter. Not only are the latest devel-
opments listed, but the authors include
material of historic interest. There is,
for example, a section on mechanical
scanning, an absorbing and useful
introduction to modern electronic tech-
niques.

While this book is extremely read-
able, its sheer volume is such that its
greatest value will be as a reference
source.—MC

DATA AND CIRCUITS OF TELEVI-
SION RECEIVER VALVES (Book IIIC
in the Electronic Valves series of Phil-
ips Technical Library), by J. Jager.
Distributed in the U. S. A. by Elsevier
Press, 155 E. 82nd St., New York, N. Y.
216 pages. $4.50.

This book is essentially a tube man-
ual covering the ten European vacuum
tubes and two C-R tubes especially
adapted to TV receivers. The tubes
listed have RETMA equivalents.

The first chapter (145 pages) gives
complete technical data on the tubes
along with design data for many cir-
cuit applications. For example, the
ECC81 (12AT7) includes complete de-
sign data for use as an r.f. amplifier

RADIO-ELECTRONICS

™
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TRANSISTORS:

Theory and Application
Just Published!

Treats theory, practical applications and manue
facture of transistors in a way useful to technicians,
engineers, and advanced workers alike. Discusses both
silicon and germaniwm transistors—how they work,

how they are made, and how they are nsed—step- by-
etep from basic eoncepts to advanced topics. By A.
Coblenz,

Transistor Produet Co., Boston, and
H. L. Owens, Signal Corps Engineering
Laboratories. 313 pp., 115 illus., $6.00

ACOUSTICS

A practical approach 1o better
acousties —

control, high fidelity music re-
production. and eother applica-
tions. Uses the bkackground of

electrical engineers and communi-
cation physicists to solve a wide
variety of acoustical problems.
Discusses effects of sound in many
aspects. By L. L. Beranek, Tech-
nieal Dir.,, Aecounstics Lab.,
pages, 312 illus, $9.

M.LT. 467

Principles of
TELEVISION SERVICING

Step-by:siep information on all types of commer.
cial reccivers—how 10 install, service, and repair
them. Shows how to do most testing with just three
pieces of equipment: vacuum-tube voltmeter, oscilloe
scope, and alignment generator. Dozens of trouble-
shooting charts . suugestions about going into a
servicing business. By €. V. Rabineff, Dean, and
M. Wolbrecht. Viee Pres.. American TV Lab.
oratory of California, 560 —
pp.. 475 illus., $7.50

s

UNDERSTANDING
RADIO

Gives you complete introdue-
tion to practical radio—en-
abling you to handle radio ap-
paratus  undersiandingly. con.
siruct workable sets. and know
the theory needed in following
the more advanced literature
and specialized training of radio
operations. An amazingly clear, slep -by-step treatment,
excellently fitted for home-siudy use. By H. M. Wat-
son, Consulting Radio Eng’r, H. E. Welch and
G. S. Eby, Staekton College. 2nd Ed., 700 pp.,
536 illus,, $6.50

NATIONAL ELECTRICAL
CODE HANDBOOK

Just Published 8th Edition!

Explains how to handle wiring and insiallation jobe in
line with the 1953 Nutional Electrical Code. Gives
Code rules in simple. clear language—tells WHAT they
mean, HOW to apply them. New form and iypesetting
make book much easier and quicker to use. Index
lists Code Rules by job title for all types of electrical
installation. By A. L. Abbott. Revised by C. L.
Smith, Elec. Field En’r., Nat’l. Fire Protection
Assn. 8th Ed., 642 pp., 394 illus., $7.50

-«10-DAY FREE EXAMINATION -

McGraw-Hill Book Co .. Dept. RE-1
330 W. 42, NYC 3

Send me book(s) ohecked helow for 10 days’ exami
nation on approval. In 10 days I will remit for
book(s) 1 keep, olus few cents for delivery, and
return unwanted book(s) peostpaid. {(We pay for
delivery if you remit with this coupon—same return
privilege.)

O Coblenz & Owens—Transistors—$6.00

[ Beranek  Acoustics—$9.00

O Rabinoft & Wollirecht—TV Servicing—$7.50

a Watson Welch & Eby—Understanding Radio—

a A;bh%n & Smith—Nat’l, Elec. Code Hndbk.—
7.5

(Print)

Name

Address ........
City Zone.. State......
Company .

Position

For price and tevms outs-de U S.
write McGraw-Hill Int'l N.Y.C. RE-1

OB NS EEAIRASEEEEAEEEUSSRUSEEEABARRBARANES
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for improved noise |

| BOOKS (Continued)

in grounded-grid, grounded-cathode,
cascode and mixer-oscillator circuits.

The section on the EF8) (6BX6)
inecludes a considerable amount of valu-
able information on the design of 3-
and 4-stage stagger-tuned i.f. am-
plifiers.

Equally useful and interesting are
the data and notes on tubes that are
equivalents of the 6AB8, 6BX6, 15A6,
16A5, 21A6, 19W3, 1¢Y3 and 6BET".
Design data and application notes in-
clude such sections of the TV receiver
as phase detectors, deflection oscillators
and sync circuits.

The second chapter is devoted to the
intercarrier receiver and flywheel synce
circuits. A number of unusual appli-
cations are discussed. Among them are
a keyed sync separator operating as a

pentode coincidence detector, the equiv-
alent of a 6BE7 used as a multigrid
phase detector and the same type tube
used as a combination FM limiter and
FM detector and squelch.

The final chapter is a complete com-
ponent-by-component circuit analysis
of a typical TV receiver using the
tubes covered in the book.—RFS
MINIATURE INTERMEDIATE-FRE-
QUENCY AMPLIFIERS, by Robert
K-F Scal. (National Bureau of Stand-
ards Circular 548). U. S. Government
Printing Office, Washington 25, D. C.
46 pages, 10c.

This booklet describes -some of the
work that has been done at the Na-
tional Bureau of Standards in the
development of miniaturization tech-
niques for airborne electronic equip-
ment. Details are given eon three
miniature high-gain, high-frequency
(20- to 200-mc) i.f. amplifiers designed
with emphasis on simplicity, circuit
flexibility, ease of manufacture, and
the use of subminiature tubes in low-
noise input circuits.

RELAYS FOR ELECTRONIC AND
INDUSTRIAL CONTROL, by R. C.
Walker. Chapman & Hall, Leondon,
England. 303 pages, 42 shillings.

A handy reference guide for engi-
neers, students, and experimenters
interested in the principles and poten-
tialities of the relay as a switching
device. Text describes in detail the
functions of all the many basic types
of relays.

TELEVISION RECEIVER DESIGN
(Book VIII-A), by A. G. W. Uitjens, 177
pages, $4.50; (Book VIII-B) hy P. A.
Neeteson, 156 pages, $4.50. Published
by Philips Technical Library, Eind-
hoven, Netherlands. Distributed in U. S.
by Elsevier Book Co., New York City.

Book VIII-A, I.F. Stages, deals with

| the application of the pentode in the

i.f. stages of superheterocdyne and r.f.
stages of t.r.f. TV receivers. Book
VIII-B, Flywheel Synchronization of
Sawtooth Generators, analyzes the fly-
wheel action of resonant ecircuits and
discusses in detail automatic phase
control as applied to TV deflection
oscillators. END
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Matched two-position
(300 ohm) Switch
Tops in performance

'
he Most

it's TELEMAT\C for t!

Complete Line in Antenna Switches

Model AS-18

Three-Position

300 ohm)
%mpedance matched.

Low-Loss Antenna
Switch

Model AS-49

Four- -Position

(300 ohm)

\mpedance mat:hega
tary Anten

Rotary Switch

Mode! AS-47

Three-Position

(72 ohm) Antenna,
Phono, Audio and
Microphone Switch

Model AS-48

Two-Position Co-Ax
Switch for Antenna,
Phono, OF Micro-
phone, etc.

Prices slightly
higher west

184

ADVERTISING INDEX |

Radio-Electronics does not assume responsibility
for any errors appearing in the index below.

Alliance Mfg. Co. 163
Allied Radio Corp. 15
Almo_Radio Co. 126
American Phenolic Corp 138
Amplifier Corporation 167
Approved Electronic Ins(rumen( Corp. 164
Arkay Radio Kits. Inc 179
Astron Corp 30
Atlas Sound Corp. 156
Audel Publishers ... - 112
Barry Electronics Corp. 184
Bell Telephone Labs.. . 148
Bionder Tongue Labs = . 105
@iland & Boyce. Inc _ 1a
Book of the Month Club. 13
Brach Mfg. Co. 157
Brooks Radio & TV Corp 150
Burstein Applebee Co.. 130

ceS Hytron (Div. of Columbia Broadcasting System) L. 117
Capitoli Radio Engineering Institute 113,
Channel Master Corp.

Chicago Standard Yransformer Corp
Cisin

Clarostat Mfg. C€o........ e
Cleveland Institute of Radio-Electronics
Collins Audio Products Co.
Commissioned Electronics
Concord Radio
Cornell-Dubilier Electric Corp
Coyne Electrical & TV Radio s:h

DeCray, Frank W.... ...
DeVry Techmcal Inshtute
DuMoant. Allen B., Labs..
Dun & Bradstreet.

Edlie Electronics
Electric Soldering Iron Cao.
Electro Praducts Labarataries.
Electro-Voice, Inc

Electron  Tube Wholesalers, In - 182
Electranic Instrument Co. (EICO). .32, 151, 167, 182
Electronic Measurements Corp... 146
€rie Resistor Corp......
€-Z way Towers, Inc.
Fenton Company
Finney Company
Franklin Electronics

General Test Equipment.
Grantham Schoal of Elect

Hallicrafters Co. ............
Hawkins Co.. P.E.
Heath Co. .
Hershel Radio Co
Hickok Electrical Instrumenl Co.
Hudson Specialties 3
Hughes Research & Development Labs.. =
Hycon Mfg. Co........ 104

Indiana Technical College. 182
tnstructograph Co
tnternational Rect

JFD Mmfg. Ca.. iInc.
Jackson Electrncal
Jensen Industri =
Jerrold Electromcs Corp. ..

Kay-Townes Antenna Corp.....

Lafayette Radio Corp...
Leotone Radio Corp..
Macmillan Co., The..
Mallory & Co., Inc., P. R.. 131
McGraw-Hill Book Co. - E

Merit Coil & TFransfarme
Metropolitan Electromcs &
Miller, J. W. Co...
Mosley Electronics
Moss Electronic Distributing Ci
Musical Masterpiece Society. inc.

National Electronics of Cleveland
Nationai Radio Institute
National Schools_..
Newark Eiectric €
Norman Electronics .

Iastrumen

o §
Instrument Co

Perma-Power Co.
Permoflux Corp..

Phaostron Co. 26
Pickering Co. 107
Precision AP 124
Precision Electronics 1
122

Ha 158
Progressive “Edu-Klts" 137

Quam-Nichols Co. ..
Quietrole Co- -....

RCA Institutes, Inc.

RCA Service Company.
RCA Victor Div. {Radio
Rad-Tel Tube Co. e
Radiart Corp, 24 |
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Raltimore Technical Institute
Candler System Co
Capitol Radio Enguneering Institute

= - 179
Back Cover
168

Indiana Technical Cnllege
indianapolis Electronic_School
Milwaukee School of Engineering
RCA_Institutes, Inc.

e

Valparaiso Technical institute
Western Television Institute

Radio City Products.
Radio Receptor, Inc
Rad)o Television Tra
Radion Corporation

Rohn Mfg. Co..

S & A Electronics
Sams & Co., Inc..
Shure Brotliers,
Simpson Electric Co
Sonotone Corp.

Sprague Products Co
Sprayberry Academy
Stan-Burn_ Radio & Electronics.
Steve-El Elel:tromcs Cor
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Supreme Publicati
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Technical Appliance Co.. 173
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Turner Co. 110
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BRAND TUBES

“AT THE NEW LOW PRICES"

@ Individually boxed.

@ Only Ist quality,
Latest Dating—
No private label, electrical or mechanical rejects.
No rebrands or rewashed ‘‘bargains.”

write for Free 1955 New Air-Mail Handy-Order
Blank.

Lists ALL Popular TV & Radio Types.

Makes Mail-Order a Pleasure.

All Tube Orders Over $25.00 (with Remittance)
Postpaid.

SPECIAL-PURPOSE TUBES
Write for our complete listing on XMTG, Industriail,
Special-Purpose and Crystal Diodes. We stock over
2,000 types at excelient prices.

. Miniature
High-
Voltage
Converter
for
Geiger
Counter

@ Operate vour geiger
counter from standard
11, volt flash-light cells.
@ This compact powertul unit converts regular hat-
tery voltage to 900 volts for direct operation of geiger
counter tubes. Actual range of output is 0 to 7.000
Volts AC (easily rectified und regulated with circuits
supplied) so that any type of geiger counter or photo
multiplier tube can be operated from unit. Weighs
only 3 ounces and small enough to fit in the palm of
vour hand. Unit ready to operate—factory tested.

Model 1OMVT..............,...$10.00 each
with instructions

New! Sensitive Geiger-Mueller C'ounter. .. containg
2 subminiature tubes, Victoreen 1185 plus hi-voltage
converter described ahove. Sensitive 4" microam-
meter. Strictly a sensitive, deluxe unit. Measures
524" W x T%4” H x 3” deep. Manufactured by

Kaybar Mfg. Co. in kit form._.._.__. . $69.75
Wired & factory tested
Victoreen Valtage Regulator VXR-130, subminiature.

Brand New. Users net cost $3 Qudmxlv in
stock nly [

100 Amp (Fan Cooled)

SELENIUM RECTIFIER STACK

faput: Up to 10—0—I0 V.A.C.

Output: 7'z V.D.C.
This rectifier will handle 50 amps, convection cooled
or up to 150 amps, fan cooled, depending on air flow.

$11.98 apiece. In lots of 3 or more $]1 each

TRANSFORMERS AND FAST CHARGER STACKS

MADE _TO ORDER—48 HOUR SERVICE
Time-proven Directron =selenlum rectifiers now avail-
able 1o Radio-Electronics readers exclusively Ly Barry
only! Continuously improved—same low prices. Imme-
diale delivery. Also in stock maiched rectifier trans-
former, chokes, & capacitors, Write or cail!
In 5 minutes you can install new type rectifier to
convert 6 volt fast chargers into unit which will
charge both 6 volt batteries up to 100 Amps. and the
new 12 voit batteries up to 50 Amps.
Rectifier with details only $24.00 net.

(Specify make and madel of battery charger).

Meteorological Transmitter

Type T-49C. Uses RCA 3A5. Complete with
tube, antenna. battery harness. Brand New s] 75

only
SUPER SPECIAL!

3000 Volts DC—330 Ma.
BASIC COMPONENT KW POWER SUPPLY KIT

Contams.
35 Ogy V. AC. XFMR @ 400 MA. Primary—115 V.,

& 400 MA. Matched Smoothing Choke.
e 115 \olls Primary Bridge Filament for Four

866-A @ -
omplete
lete $39 95
Also These Individual Companents for Sale—Write

3,000 VOLT POCXET MULTITESTER

AC: 0-15. 150. 750. 3000 volts
pC: 0-15. 75. 300, 7:0 3000 volts.

Resistance: 5.10.060, 100,000 ohms
Complete with battery. test |oads, “only 3y wx
414" H x 134" deep. Brand New @ only $9.9

TWO-COLORED TUBE CARTONS,
Partitions. Prevents Tube Breakage. This Super-
Gloss Hed aud_Black Carton is the Most Distinctive
Box A\alldble Toda, inimum: Q any one size.
Quantity prices on request Boxes F O0.B.,"N.Y., N.Y.

with new Safety

SIZE

Min (6AU6, 6ALS. ectc.) .
GT.. ... { etc.)
LARGE GT (183, 6BQ6GT. etc)

LARGE G (5U46 6BG6G. etc.)..

Terms: 250, with order. balance C.0.D.
All merchandise guaranteed. F.0.B., N.Y.C.

New phone and address Phone: Walker 5-7000.

12, N.Y.

CORP.
UIZ Broadway N.Y

RADIO-ELECTRONICS

™Y
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Here’s a NEW &
Way to Reach
the Top in

TV SERVICING

All-practice method—
professional techniques,
skills, Enowledge of

circeuits. ete.

Includes 17 picture tube, all other
tubes, components for a TV Receiver,
Scope, Signal Generator, HF Probe.
Low Introductory price under $200,
on easy terms. Mail Coupon today.

F YOU HAVE some Radio or Television experience, or if you
know basic Radio-Television principles but lack experience—
NRI's new Professional Television Servicing course can train you
to go places in TV servicing. This advertisement is your personal
invitation to get a free copy of our booklet which describes
this training in detail.

LEARN-BY-DOING “ALL TIIE WAY®
‘Fhis is 10095 learn-by-doing, practical training. We supply all the
components, all tubes, including a 17-inch picture tube, and com-
prehensive manuals covering a thoroughly planned program of
practice. You learn how experts diagnose TV receiver defects
quickly. You see how various defects affect the performance of a
TV receiver—picture and sound; learn to know the causes of
defects, accurately, easily, and how to fix them. You do more
than just build cirenits. You get practice recognizing, isolating,
and fixing innumerable TV receiver troubles.

You get actual experience aligning TV receivers, diagnosing
the causes of complaints from scope patterns, eliminating inter-
ference, using germanium crystals to rectify the TV picture
signal, obtaining maximum brightness and definition by properly
adjusting the ion trap and centering magnets, etc. There isn’t
room on this or even several pages of this magazine to list all
the servicing experience you get.

JANUARY, 1955

UHF AND COLOR TV MAKING NEW BOOM
Installing front-end channel selector strips in modern UHF-VIIF
Television receivers and learning UHF servicing problems and
their solution is part of the practice vou get if you live in a UHF
area. To cash in on the coming coler TV boom you’ll need the
kind of knowledge and experience which this training gives.

GET DETAILS OF NEW COURSE FREE
Once again—if you want to go places in TV servicing, we invite
you to find out what you get, what
you practice, what you learn from
NRI’s new course in Professional
Televisionr Servicing. See pictures of
equipment supplied, read what you
practice. Judge for yourself whether
this training will further your am-
bition 1o reach the top in TV serv-
icinz. We believe it will. We be-
lieve many of tomorrow’s top TV
servicemen will be graduates of this
training. Mailing the coupon in-
volves no obligation.

e e e e e e e e e e e e e e e e e e — 1
} National Radio Institute, Dept. 5AFT I
| 16tk and U Sts., N.W., Washington 9, D. C. I
| Flease send my FREE copy of “How to Reach the Top I
| in TV Servicing.” I understand no salesman will call. I
} I
| Name_ _ S ___Age #
| |
| Address —_— = S |
Il |
| City. S _Zone___ State l
__________________________ —F
185
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Sensational
Slim-Jim Hi-
Gain Dynamic
Mike & Tilt Stand
Hand, Chest or table
use. rnpact ma\/

w137, lgth
weight only 7 075

DB/
7500 CP> Gtd to

satisfy.
Postpaid s
g §3.49
only Lots of 3
Suld “singly $3.79
Mobile Clamp 25c¢

230 TO 115V AUTOFORMERS
For 220-240V/50-60 cy inpu(. To 110-120V
With cord, Plug & Recemacle

H TPAO75/75W $3.6
TPA100/100W $4.00; TPA200/200W 5475
TPA250/250W %6.75; TPA300,/300W 7.25
TPAS00/500W $8.25; TPA750,’750W {é7§

Model YPA1500) 1500W /1. SKW 22.50

Model TPA2000,/2000W,/2KW 28.95

Model TPA3000/3000 Watts / IKW___
WRITE FOR QTY. PRICES—EXFORTERS

TOGGLE SWITCHES

SPOT ISA/I25V, Center Of—
AN3022.1B .. .69¢c; 5/$2.50
SPST 54/

SPDT 15A/125V Center Off
Mom. c; 3/%$2; 20/%$10
SPDT 15A/125V  AN3022.3B
.....59¢; 3/%1.25; 30/510.00
DPST 20A/125V  AN3027.2B
c; 5/%2.50: 25/$10.00
DPST 5A/125V BKLT CSD...49¢; 3/ o
3PDT 22A/125V C'Hammer $1.49; 8

/%$1,9
10A/125V..... $1.98; 3 55, 20/%30
DPDT Center Off-Knob Sw. . 98c 6/%5

TRANSFORMER SPECIAL
6.3 YVOLT 3% AMP
CONTINUOUS DTY.

15VAC “Input
SI1ZE 2 5/16H/2L /18" W.

s 51 98 VALVE
Spectal 9Bc; 12 e, 40V/30ma.
1 Amp (fully shxelded) 1deal pre- amp
"m0 compact p\vr supply. Size 1-13

1 1 /16 W. 98c lots of
Sl 25 ea. Selon-um Rectifier 30 mils A‘or
Ire amp Xfrm $0c

CIRCULAR SLIDE RULE
Equiv. 12” only 218" radius. Laminated.
Print Stays On! Mult. Div. 8gs. Cubes &
Roots. Log Dec. Scales. Data
BA. .iiiiiiiocicaeinenenae -98c; 6 ror 55 00

AUDIO COMPONENTS

- Ele e triplay cart. $1.98
| o GR m’.\(mo T8 one 3525
GL_RPNO41/MG_Goldione $5.25

m*xuso Dual 001
.56.69

l)ll'\l (Il&S .$17.75
7.001 & .003 diamonds $25.98

RPJO 10}
RPJGT2 Dual
RPJOO |
RPJOO3
RPJO13
Repl’mt needles for all phonos, specify mdl

Dual .00

001 & 0()3 diamonds $20.89
78 or RI’JOOS5 .01 sapphire Sl 35
78 or RPJOO4/LP diamond $1

Dual diamond & sapphire 512 89

MG or 78

Single Sapphire st
MG and 78 Dual Sapphire $1.98,
MG or 78 Sngl Diamond ‘“Tefrad”
MG and 78 Dual Diamond **Tetrad’

FOR '‘“TAB'" HI-FIGRAM

HI-FI SPEAKERS
All 8 ohm. V.C.. Alnico V
Magnets. Inbuili Network 2
wires needed for HF }HF o
-Fi

5" Coaxial l’m & 57 Tweet: w|
er. 23 watt/ 20-1750 ey,
Tlo(!el P25CQ .. "$23.95

12" Coaxial PM & 314"

Tweeter, 12 watt/45-15KC

Spec. $12.75; 3 f $35

8" Coax:al PM & 2| ’ Tweeter.
5000 cv Mode! P8CO

12" HI-FI PM 10 wﬂtl 35-14ke 310

8" RI-F ™ ’7 \\a(l 45- 14ke $7.25;

Tweeter 5 w2 ]5kc 16o0hm

Tweeter Jlp” "5w 2-15ke,/Bohm

RHEOSTAT SPECIALS

15 ohm 25W. 10; 10/%7
50 ohm 25Watt $1.10; 10/%7
75 ohm 25W 8; 10 $14
125 ohm 25W Sl 10; 10/8$7
250 ohm 25W S 10/%6

H $1.10;

$
31200 ohm 235W MNodel P
$2.98; 2 for 85
5000 ohm 25W Model 1l $1.25; 10 for $9
Write for Quantity Price

""TAB'' JANUARY BUYS

Converter Carter D1025/250w/115VDC to
115VAC/80cy. 521.00 ea4; 2 for $38.00

Veeder Root Counter, 4 D 89c; 10 for $6
RF Choke 20MH /20 OJA 39c 10 for $2
RF _Choke 201\1”/500‘\4;\ 69:. 10 for, $6
5BP1 C'Ray Tube Spec.. ..%1.2

866A new RCA $1.25 ea: 6 for $6
TUBE SOCKETS

CINCH—JOHNSON—AMPH

Octal (low loss mmd) ring meg.
each 12¢: 10 fo .00

Octal (steatite) rmg mig
Octal (bakelite) saddle ng
Octal «mici) saddle mt g
Loktal (mica) saddle

7 pin min (mica) base shld 20c; 12 for 2.00
7 pin min (bkit) rubber shock mtg. 12/%2

7 pin min wafer 9c; 1.) for 1.00
9 pin min (mica) botigm mig. _20c: 12/$2
9 pin min (bklt) pase shid......28¢c 5 for 1,00

WANTED
METERS, TEST EQUIP, RADIO REC'R
AND ALL TUBES
WE BUY, SELL & SWAP AS WELL

186

106 WATT SEC PHOTOFLASH KIT—
AC

transft condensers
25MFD/450V /Total
3W Secds. Resnstors capaci-
tors. reclifier, flash tuln; in m-
dicating flash gun, guide
on_ Kedachrome. Special 533 98
BATTERY 106 WATT/SCDS KIT

Same specs. only hatteries. .$32.98

||aclud L]

525 MFD/450V/53W'Scds conds new low
leakdge famous migr - /$16
16 m 500V DC"'GWS

Comls 011 ..$6; 2/%10
16 MFD /1.8 to 2.8KV/ 60WS

Cond. $8
CK5517 mini gas rectifier... $2.88
600 VAC Selenium Rectifier . $4.25
1600vDC Seleriium Rectifier. $2.98
Electronic_Flash Handbook ckt. data S50¢

TAB"' PHOTOFLASH LAMPS
N W-Sec

No Repl Max  Each
a. eplaces ax Rl
TLW FA 104/FT118 150 $ 5.98
THI AMGLO 580iX 100 10.98
23ST FT 200 9.98
HV SYLv. " 4330 200 98
vixa 400 200 10.98
TLX DY & ratoe 130 9.00
TDX DXC/250-350 150 10.00
353GTQ FT 503 2000 49:98

FT 105 GE FT105 150 29
Trigger Coil for LO&HIT Volt Flashsl ‘a7

Write for "TAB" Flash Tube Data 50c

" B66A KIT and
{ XFORMER
) (2) 866A_ Tubes &
| Scckets, Transformer
Rated. PRI 115V /60cy
. Sec 2.5VCT/10A Hi-

Volt Insulation $4.98

NEW
POCKET
AC-DC YOM
MODEL 12C
$9.35 Ea
Lots of 3
Sold Singly
$9.8¢9
(plus doc smp
in =
Hi-accuracy precigion pocket imported
VOM. 1000 ol\m per/V. Reads AC &
volts 0. 25. 250. 1000 V. DCMA: 0.
10 100 Ma. ohm D JOK. 100K Size IVA”
L. w est leads, Model

Ts 52 imallesl prEcnsxon built VOM, jew-
Arsonval meter, 1000 ohms per/ v,

NEW HIGH CURRENT
PWR SUPPLIES GTD *

Variable 0-28VDC, Com-
pletely Built, Readv to

Go, Full Wave Selenium
Rectifier,  Transformer,
arfac.  Volt & Amp
Meters, Switch, Terminals & Fuse. In
Hvy Dty Steel Cabinet. Sid 113V 60Cy
Input. 110&220VY, 3 phase to order.
Stock Continuous With
Number Rating Meters
T28V5A 0-28 WVDCat5 Amp $45.00
T28V5ACC 5 Amp (1% Ripple) $60.00

T28V12A 0-28 VDC at 12Amp $99.00

T28v/12ACC 12Amp(l°/g Rlpple) $139.00
T28v24a 0-28VvDCat 24 Am 135.

T28v/24ACCT 24 Amp (1% R|pple) $195.00
T28VSOAT 0-28VDCat50Amp $260.00
T2BV/50ACCT 50 Amp(l o Ripple) $370.00
TZBVIDOA? 0-28v t 100 Amp$469.00
T28V/ 100ACC7100AMP(1° Ripple)$650.00

NEW RECTIFIER CHOKES
CHO7/4AMP/.OTHY/.6R/10 & 87
CHO1/12AMP/.01HY/.1R/12 &
CHO04/24A, .004HY /.025R 203
CHO01/50a "Hipersil
CHO035,70A/.0035Hys,

ore.
.0096R

METER BARGAINS
;1MADC/314Rnd/JAN $3.95
1 srvumc 31£Rnd/JAN $3.70

/56
0-100 MADC Il/ﬁ" Rnd/JAN $3. 50 2 56
0-1MADC/ 3! 28q/ Weston  $7.00 /

@O@O

g?OVDC 3% 28q/ Weston/§$8.95, 1500V, DC

HBNd . e .$4.95
ISOVAC 21r21(nd/WH $3.25. 150VaC/31%”
Sq, Wit a.

& 12 Amp/ AC/Weston/Portable $5.95,
Spl 3/%15
15 Amp/DC/LAB Std Mirror Scale 197
$5 95 Spl_3/$15

DC Tuning Meter/AN/$1.39. 3/%4

;Vesst%n 120 MA/RF/ 3"Rnd 301 # $10.95,

eskon 50 Microamps/DC/3” Sq/301 #

$14,

/525
Wes(on VU 20 to + 3/Sq3"/301! # $15.98,
2/%30

OIL CONDENSERS

FRESH STOCK
1.3MED/ 2400 WVDG

. $3; 12 for 38
l E\IFD 3000WVDC
.52 ), 3 for $5
4Ml'D 1200WVDI -
- 51.79 @. 3 for $5
25MFD lOOO“\’DC ....$8 @. 2 for $14
26MFD/1000WDDC ,.......$8 @ . 2 for $14
48MFD/ 1 000WVDC $11 . 2 for $18
0.25MFD/ IZOOWVDC‘ (tubular oily.

- OC. 5 for S1

w
=)
o
E
]
-

038\1FD 2400WYDCH

Y30 0 AN D 1ROOWVDE 2 &

50 51D ) 5200WIDor . Foc,

2x0.44MID/ 2800WVDC * ‘a9c,

2x.76MFD/2400WVDi

N0 83MFD 3900 WVDCH
*Kit one each all six $1.50

eled 37 WRITE FOR QTY PRICE
/\C&DC vnl s 0. [0 0. 0 V. DCMA; ARISTO, Deluxe log-log slide rule. exira
1. 2)01\!-\ chms 0- IOOI\ Medsures only scales Special Features $18 Resg.. = "THY
ll/zD 4L.313"W. & Test leads....... $6.89 T i . Specml $9.98
LOOK TO "TAB" FOR BARGAIN BUYS IN '55

THAT'S © \\

® Buy

Dept. 1RE

From this spez,
our expense,
When ordermg

list we ship $10 and up at
(Postpaid USA) 90 days gtd.
mention IRE.

111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A.
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NEW SELENIUM
RECTIFIERS
We manufacture Rec-
tifiers. Power sup-
plies to specifications.

Full wave bridge.

Curr. ... 18/14 _ 36/28.. 72/56.. 130/100
Cont. Volts Volts Volts

1AmP 1.3s5 2.35 4.60 7.50
2AMP 2.00 2.75 6.00 9.25
3AMP 2.95 4.15 .90 12.90
3AMP 3.50 6.50 14.50 22.00
6AMP 4.10 8.00 17.50 29,95
10AMP 5.95 11.50 25.00 41.50
12ampP 7.50 14,50 30.00 44.50
20AMP 12.00 23. 49.00 72.00
24aMP 14.50 29.00 58.00 81.50
30AMP 18.00 34.50 72.00 110,00
36AMP 22.50 42.50 88.00 135.00
S0AMP 29.75 54.50 175.00

Rectifiers to Convert é-volt Trickle &

Reg Ba Hevy Chgrs to New 12V
Use

BA14/1A/$1.35; BE14/2A/$2; BF14/3A/

BG14/4A/$3.50:  BJ14/6A/$3.50;

BF14/10A '$6. Includes Data for Conver-

sion. BCT2/2 Amp 12 & 6 V Battery
Charger $5.98.

New Rectifier & Transformers
115V/60 cy mpuls

up to '4VDC at.12 Amps

o b
up o 28VDC at 12 amps.....
up to 2BVDC at 24 amps#,
up to 28VDC at 50 amps#*.
up to 28VDC at 100 amps*
#Transformer has 115&230V
WRITE FOR POWER RECTIFIER CATALOG

YARIABLE DC POWER SUPPLY

Full Wave rectification.
8000Mfd filter Condens-
er, fused. 6.3V or 12.6V
g:)’.’ amp. operates 115V/

cy.

Model 2DCF... $12.98
As above except 5§ Amp
Model 5DCF ...... $22.98

NEW RECTIFIER XFMRS
Primary 115V 60 Cyc

Sec 18-15-9- 09 15-18 Volts
8.65; 2 $15.75
5 -6 2/29.95
-$35.75; 2,/69.95
50 Amp* ......$59. 00 2/$112
100 Amp* .$108.00; 2/ $210
18 Volt. 2

mps. s
al prnmary 115 & 230V 60cy

KITS IN PLASTIC BOXES*
nes:smrs Asst'd 100 1W & 12W @
ys of 6.
Tul:e Scckels

.95,

ea .85

Ass't 20 @ .85, Qtys of 6,

Cemm‘xﬂcon Coml Asst’d 25 @ Qtys

Commls 50 oh ms Asst’d 10
2.45, Qtys of 6, o e

\'n.lenus ww I(csxstms, Asst'd 15 @ $1.45,

Qtys of 6, ea $1
Rotary, Switches.

.85,

to megs,
ea

Assld 12 @ .95, Qtys

of 6. ea .
Knobs, Asst'd. w/inserts 10 @ .98, Qtys

of 6. ea
Fuse: LF & rguss Asst'd 75 @ $1.95, Qtys
'All popular values & sizes.

FAMOUS MAKE GUNS

TA S-4 Soldering Gun 135W, ..$7.89
TA 10 Soldering Gun 180 W at tip. 5.83
TA D-4 Dual lieat 100-150W. .65

TA D-5 Dual Heat 200-275 W.
Lenk Soldering Gun, the best.
Complete Line Soldering

7.
Irons

CUMMINS ''DO- IT SHOP'"'
in 36 square

Ho ksh
. seven pn\\ er tools m one Reg. $79.95
Special $64.98

Write for complete information

SPEEDWAY ELECTRIC DRILL
Ya” MODEL 200J

(po“erful) UL

motm
geared chuck and key. Self
atigning — oilless — ball
thrust bearving. Light
\vmgm and easy to handle

“TAB™  Special. . $18.25
Model 400J 1/2" electric
dritl. 425 R .--$29.95
Madel 79 34” /600RPM /9 drill hits $20.95

MODEL 200J KIT Incls. 200J eleclrxc dmll
and over 30 accessories.
SAW (90° cut 1- 5/16”5

THOR 5" POWER
459 eut 114"
FAMOUS MAXSAW (90‘
cut dress 2x4). $3

Hi-Torque
:\Dl)V(L 24
AC/DC

CUMMINS 63"
cut 215", 15

Ya” DRILL ATTACHMENTS
ROTO Sabre Saw..$8.05 lots of 3; $8.95 ea

ROTO Hole Saw.. 3.37 lots of 3; 3.75 ea
ROTO Hacksaw.... 4.04 jots of 3: 4.50 ea
ROTO Hacksaw

Sande .... 6.74 iots of 3: 7.50 en

ROTO Buxxsaw 9.67 lots of 3: 10.75 ea

""TAB" COMBO SPECIALS
20 pe drill set, 18" " w 14" shank
plus 2005 Ly eleclric (Inll $23.95
29 arilr set, 1/ 8" to 1" plus 4007 1/ Y
electric drill ...

CHROME VANADIUM SPEED DRILLS

60 Pcs Set ztl to 60 C.V

12 Pcs Set 18" o 2.98
Drill index Iluot for 26 Pes Set 1.98
Drill lndex Huot for 60 Pes Set........ 1.49

W, Tinest Swedish Steel
Sand\'ik Gradle Cross Cut $10.98 reg 3.95
REPAIR KIT

*#874 Buddy Kit: chls (a) mlmchangeable
serewdriver blades & handle, stecl

tape rule diagonal cutler & case. Spec sl 79

Money Back Guaranteed (Cost of
Mdse. Only) $5 Min, Order F.O.B.
N.Y.C. Add Shpg. Charges or 25%
Dep. Tubes Gt#d. via R-Exp. only.
Prices subject to Change Without
Notice. Phone Rector 2-6245.
CABLE: ''TABPARTS'

RADIO-ELECTRONICS
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NOW —5eiter
choice than ever!

—ih CRYSTAL
MICROPHONES

Mcdel 920 SPHEREX

All-direction pick-up for
round-table conferences,
home recording and public
address. Response 60-7000
cps. Output level —50 db.
Omnidirectional. Acoustic fil-
ter protects against wind
and breath blasts. Moisture-
sealad crystal. Hi-Z. Satin
Chramium finish,

Modal 920. List $22.50

NEW o
MODEL 924

Unique crystal Lavalier for
chest or hand use. Supplied
with neck cord, support clips
and 18’ cabie. Qutput —60 db.
Response 70-8,000 cps. For
home recarding, paging, PA
and amateur radio. Pressure
cast case in lustrous satin
chrome finish, Wire-mesh head
acoustically treated for wind
and moistu-e protection. Hi-Z.
Size 3-5/327 x 1-7/32",

Net wt. 8 oz. List Price $18.00

Model 915 CENTURY

Most popular microphone
ever produced! Stands by it-
self. Fits in hand or on
stand. Smooth response 60-
7000 cps. Output —50 db.
AC-DC insulated. Maisture-
sealed crystal, Satin Chro-
mium finish. Hi-Z.

Model 915. List Price $11.25

e

E-V QUALITY, AT LOW COST
—IN NEW SLIM DESIGN

The ''926'* crystal microphona
combines handsome new styl-
ing with E-V quality features!
Designed for public address,
tap2 recording and communica-
tiors. Frequency response i3
smooth, peak-free 70-8000 cps.
Output level —60 db. Omnidirec-
tioral. Hi-ZZ. Moisture-sealed
crystal. %4"-27 thread stand cou-
plei. Die cast case, finished in
SatinChromium. Size 1% x 634"
including swivel mount, 18 ft.
cabje. Net wt. 11 oz,

Model 926. List Price $24.50

Model 915-S. With switch.
List $13.00

s

With two brand new models, E-V
again sets the pace in crystal micro-
phones! This 1954 line makes selec-
tion easier, more complete...assures top per-
formance. .. provides maximum value. Each has
the advantage of E-V research-engineering, pre-
cision manufacturing and quality control. Each
is styled fo suit individual taste and purpose.
Each offers smooth, clear reproduction of voice
and music—and high output—for public address
and paging, for amateur communications, for
improved home tape recording. Write for full
information.

ElecthoYores

ELECTRO-VOICE, INC. » BUCHANAN, MICH.
Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab

Licensed under Patents
of the Brush Development Co.
E-V Pat. Pend.

[+ |
& 5

¥

-
-

b

’ Model 911 MERCURY

Smartly designed for general-
purpose use. Rssponse 50-
8000 cps. Output —50 db.
Omnidirectional. Metal Seal
crystal. Hi-Z. Tiitable head.
‘'On-0ff" switch. Built-in ca-
ble connector. 5%&"-27 thread.
Setin Chromium finish. 6 ft.
and 18 ft. cable.

Model 911-8. List $25.50
Model 911-20.  List $27.50

p]

7
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&/ Model 950 CARDAX

World's favorite high level
crystal cardioid* with dual
frequency response for high
fidelity sound pick-up or for
extra crispness of speech.
Reduces feedback and back-
ground noise. Metal Seal
Crystal. Hi-Z. ''On-0Off"
switch. 347-27 thread. Tilt.
able head. Satin Chromium
finish. 18 ft. cable.

Model 850. List $42.50

* E-V Pat.
2,627,558
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2 B o1 'ER PERFORMANCE
Frqm 'THV-Deerction ant;l H,i‘gh-VoIta;ge Circuits. ..

| Ag .....
Z 4 ., 1 ‘

- iy

Better performance and longer life

are built into each RCA Tube. In TV
Deflection and High-Voltage Circuits,
RCA Tubes operate with high efficiency.
‘That’s because rigid structural specifications help
them to deliver the required currents or to withstand
the high voltages. For instance, on the new

RCA 6BQ6GTB/6CU6 striking structural changes
have produced a decidedly uniform temperature

When you replace with
RCA Tubes, your customers
are sure of dependable
performance. Insist on
genuine RCA Tubes for
all your service work!

radiation and new cathode material assures greater
reliability. You get greater deflection and higher
efficiency. RCA’s severe dynamic life tests simulate
actual operating conditions and help assure

you better-performing, long-life tubes.

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON, N.J.

®
First Choice for TV circuits...dependable RCA Tubes!

wwWwW americanradiohistorv com <
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