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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.



NOW you can own

a 3-Dimension

S

Relief Map of the World

Molded in Plastic—Four Colors

for only $15.00

The mountains, valleys, and other natural
characteristics of the Earth, aflecting signal
transmission and reception, are modeled in
exact scale at their proper height above sea qu I
level. ' g ane

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.

lded in washable plastic
4 This useful and decorative map is molded SRR '

o ?
in sturdy, washable plastic with a self-frame, to conform with the earth’s contours.

N ready for hanging, and measures 21"x34%4",
N Send the coupon today. Be first in town

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

to own this revolutionary new map for only

$15.00.

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

=0

l
!
|
|
|
|
|
|
LEGEND A . . : Print Your Name
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Easy-to-read symbols that tell you at a glance the
major seaports, airports, rail centers and important trad-
ing areas.

At least 150 countries and political entities are clearly
shown, together with population.

Address

City Zone State
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ON THE COVER (See page
64) The service technician
shows how the units of the new
Walsco printed-circuit TV re-
ceiver can be removed and re-
placed to make servicing
speedier and cheaper. Color
original by Habershaw Studios
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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 schaol with the most complete training
and service.
50 Years of Successful Training
National Schools has been training men for success since 1905.
Qur graduafes are located around the globe, in good-paying jobs
in servicing, installation 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, Radio, 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—our 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 enahles 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-
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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- |
hensive, illustrated fact-book and a
sample National Schools lesson. No »
obligation, so mail coupon today. YOUR FUTURE

NATIONAL SCHOOLS t| NRADIO
TECHNICAL TRADE TRAINING SINCE 1905 . TELE/ISION
Los Angeles 37, Calif. + Chicago: 323 W.Polk St.
inCanada: 811 W. Hastings St.,Vancouver, B.C.

MAIl. NOW TO OFFICE NEAIES‘I’ Y
{mail in envelope or paste on postal card)

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

Rush Free Book,‘‘Your Future in Radio-TV-Electronics,’’
and Free LESSoN. No obligation, no salesman will call.

NAME BIRTHDAY 19
ADDRESS.
CITY. ZONE STATE

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

build
a

reputation
on
Tung-Sol.
Quality

TUNG-SOL makes

AN-Glass Sealed Beam Lamps,
Miniature Lamps,
Signal Flashers,
Picture Tubes, Radio, TV,
Special Purpose Electron Tubes,
Semiconductor Products.

TUNG-SOL ELECTRIC INC.
Newark 4, New Jersey

Sales Offices: Atlanta, Chicego, Colum-
bus, Culver City (los Angeles), Dollos,
Denver, Detroit, Newark, Seattle

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 eompleted 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.

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

| & 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. Maryx, director of the Interna-
tional Division of Du Mont Labs, upon
his return from a fact-finding 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

area of the crash 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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You get
laboratory
type
PRACTICAL
EXPERIENCE
from your
own HOME
LABORATORY.
Work over

300 projects.

i

You build
and keep
a 5-INCH

~ OSCILLOSCOPE
and jewel
bearing
MULTI-METER
Helps you
EARN while
learning.

Wondertelly
eftective,
extclusive
HOME
MOVIES

~ help you
grasp
important
points faster,
easier, better.

You may -

also build
and keep

a 21 INCH

TV SET.

D.T.1. offers
another

home training
without the
TV set.

Here is one of the most effective ways
to OPEN THE DOOR to opportunity

in TELEVISION -E

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.l.'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.l. You get
training 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 fectures 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 alrgady helped thousands of men to a real
job or their own profitable business in Tele-
vision-Radio-Electronics.

Little 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.I. There's no obligation. The time to act

about your future is ... NOW!
The 8141
DeVRY Belmont
o Avenue
Te‘hl‘ll‘ﬂl Chicago 41
Institute Iinois
L L]

NICS

Here, and above, are typical views in D.T.l.’s great Chicago
tralning center—attended by many sludents from the United
States, Canada and the Hawaiian Islands. These men come
here to benefit from ane of the finest, practical laboratory

trainings, of its kind—not anly in Television end Radio—
but also in Industrial Electronics, Nuclear Imstrumentation,
ond other highly promising branches of taday's great,
killion dollar Electronics field.

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, lll., Dept. RE-I-L

1 would like late facts about the many oppertunities in
Television-Radio-Electronics, and how D.T.l. can prepare
me for my start in this billion dollar field.

Name. Age.
Streel Apt

City. Zone. State_ M -

DUi’s training is available in Canedo




Depend on the COMPLETE line of ROHN
“SUPERIOR DESIGN’’ towers and accessories

0. B tower

—] “All-Purpose’ tower.

Fulfills =S¢/ of your general
tower needs—is structurally as {
1 sturdy —vet onsrs less than the

|1 well-known Rohn No. 10 Tow- N
er. 1deal tor home and indus-

trnial installations, communica-
ton requirements . . . eliminates

ER

Puckag Tower

Available in heights of 24, 32. 40,
48, 50 and 6+ feet!

MAGIC TRIANGLE

For structural superiority, famed wrap-around
“'magic triangle”
all-steel towers. Towers have full 2'%"
corrugated cross-bracing welded to tubular

design is featured in these
wide

I |

conditions .. will with-
- stand heavy: wind and

L] resistant, non-corrosive
donhle coating provides
durable finish. All sec-
M tions in 10" lengths.
Only 2-4 manhours re-
n quired for instalhng 50

ROHN
Fold-over tower

[— stocking many different tower
H  models. Sc/f-supporting to 50 fr. . .
| or gied 10 120 {]//] sy 0 clm(b For experimenters, TV service depart-
[ for fase. efficient servicing. Util- g - ; HH t e r ments and retailers. Use this kit with
1] izes " Magic Triangle” w ﬁuh in- Sgg?;i)far:]e:e;— cuts storage space ow regular Rohn tower sections. Simple
ore! e
HH  sures i greater strength and Porular PT-a8 h | 50’ of - and easy to use.
H  stability. Permuanent hot-dipped Opj A7 Lol e "75 B 8'0 Heights up to 200" ot
| 1] galvanized coating. Dependabil- 57“” y m“ﬂ,‘.“( 1n a_[‘.“mp‘l“ 3 more when guyed — ROHN
m — a feature customers de- 0 ey * MEpds IHERHG ds: T Self ortin to =+
M mand — is assured with the  S18n s adapted toa pyramid shape EoasUPPCEUDSRUE e .
HFH  Rohn No. 6 Tower de. using a wide 197 base with progres- 60 o Telescop'ng
M signed to “stand up” S )',ﬁrs sively decreasing size upward. De- 1 Sturdy communication
L ((f the ri 'ur; of weather a}ld creases your overhead ¢asy to or TV tower that “stands M t
e c%ndi(ions transport and assemble — cuts ship- L 1| up’ to «// the stresses asts
[" ’ ping costs. Galvanized throughout. of weather and climatic Heavy-duty hot-dipped galvan-

ized steel tubing and rigid joints
give extraordinary strength.

[,L:“u logl(‘{f{:gl’” H5i22|y \\' Quick installation , .. mast at-
Both Towers Feature L i]cfmm”\, Twelded fached to base—antenna fixed,
throughout. Weather then mast hoisted _qunckly i
THE ROHN & : y desired height, Utilizes special

clamp and guy ring arrange-
ment. Flanged interior section;
crimped exterior section gives
mast stability that can’t be beat,
Complete with guy rings and
necessary erection parts. In 20,

steel legs, The exclusive design assures depend- tower! X
able strength and permanence. ' 30, 40 and 50 ft. sizes. Bases
- = - —B__ and ground mounts available.

accessories —all galvanized

" FLAT
ROOF
MOUNT

PEAK
ROOF
MOUNT

MAST
'N TV
TUBING

_ Q-. "%./

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

PEAK and
WALL
" MOUNTS

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

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

-

W \ DRIVE-IN

~ BASE
g

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.

Complete line of telescopmg mast
bases for every requirement, ac-
commodating masts from 1"-2%"
diameter. Also available-—drive-
in mast bases.

SERVICE
TABLE

Perfect answer for television serv.
icing, display and storage. Truly
one of the finest of its kind in
economy price range.

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 2 Tower; Erection
Fixtures; Guy Rings; Installation
Accessories; and dozens of other
items!

Designed and Manufactured Exclusively by

ROHN Manufacturing Company

Dept. RE 116 Limestone, Bellevue Peoria, lllinois
8 RADIO-ELECTRONICS

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



LONG-PLAYING 3315 R.P.M. HIGH-FIDELITY

MASTERPIECES

COMPLETE TO THE LAST NOTE!

00

NO STRINGS ATTACHED! -

Without any obligation to ever buy another record from us—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 tor only
a dollar. Yes. You get ALL EIGHT of
these greal maslerpieces — complete 10
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 huinan
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 larer! You do, however, have the right
to try—frce of charge—any of the Soci-
ety’s monthly selections which interest
you. You receive prior notice of these.
You puay nothing in advance. And you
are not obligated to keep those you try
... even after you have played 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, emhodying on the average about
40 minutes of music by the great mas-
ters. A saving of about % off the usual
retail price!

JANUARY, 1955

NOT $122 EACH — — But $12° FOR ALL

There Shall Be Music In Your Home

Think how much heauty and screnity
these recordings will add to your lite—
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 hy having great music as an every-
day inspiration.

EIGHT!

SCHUBERT

Symphony No. 8 (The ’Unfinished’’),

Zurich Tonhalle Orch., Otto Ackermann,Conducting

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 Balsam, piano, Winterthur Symphony Orch., |
Ortio Ackermann, Conducting l

BACH |

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

WAGNER

|
Die Meistersinger, Prelude, Act 1 ‘
|

Zurich Tonhalle Orch., Otio Ackermann,Conducting

DUKAS

Sorcerer’s Apprentice }
Utrecht Symphony, Paul Hupperts, Conducting |

Mail Coupon Now
Of course, we cannot keep ‘“handing
out’” such magnificent long-playing re-
cordings indefinitely. Once our member-

MOUSSORGSKY |

Night on Bald Mountain
Netherlands Philharmonic, Walter Goehr,Conducting

by our production capacity—the offer — - = I'
will have to be withdrawn. So avoid dis- ———— 1 |
h . - iety, Inc.
ap(;jmlmmcm. Rush coupon with a doliar r—_Th—-M‘”i‘n‘ Mnsterp\le:es‘soﬂz‘\z York 23, N Y. \
today. e 43 W. 61s . 00/
) t. 52 R $1.
The Musical Masterpiece Society, Inc. ‘ Dep ' ALL EIGHT FO DUKAS . \‘
Dept. 521, 43 West 61st Street MS er’s APPTE
, 4 Sorcer
New York 23, N. Y. ‘\ demig’;‘;‘iwl overture Mous;?:%%ﬁ,am \
Aca N ight on B@
\ WAGNER e, BAD THOVEN
ictersinger, P BEE o0
| Die Meister LAy «Ruins of ALIENS
Internationally Acclaimed! | SCHUBERT (ml"c"'cc‘:m 1
“The recording is of such perfec- sympiony No- 8 nd Pugue in D MmOy |
tion it seems to bring the artists into MOZART E Flat Toccata & e record- \
your living room”’ no Concerto it E send me the ¥eelos
Pia yment: please Also enroll mM
—Glorious Sounds, Amsrerdam, Holland. s complete DA 1isted above. q ‘
1 enclose $_19-%% Hteat masterpieces - trom the Society:
“The discs can be recommended ings ‘.’flﬂl\)fegﬁer. puy any other ““’?&3&?5 monthly selegtx:g“.; ‘
without reservation to record lovers” \ 8 ;r::l not qblig"‘teﬂisgnce descr‘\r;flgge?_fwithout Day“r‘gxareceeive it |
—The Action, Zurich, Switzerland. 1 am to recelie o nese—iree of Lilng betore oalS yove |
1 may try eject rship at & 1 will pay o
“Excellent series of records” advance. g;&r‘\%e{ my b = Le‘ﬁfc’ﬁgg 1 dec““;’, té’ex‘x(tesepshi\m"“g EheiERy
— The Saturday Revieio, New York A“;‘i.l lty?é mture{)‘g"é e:iconly $ isgeg;ﬁspi?ce!
ia]l member’s the usud
“The beautiful reproduction is a ?‘?1 o saving O 24 of

great merit of the Society”
—The Evening Post, Frankfurt, W, Germany.
‘“Uncommonly fine, even for these
days of technical advancement”
—Los Angeles Examiner, Calif.
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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 military
advanced electronic systems
and devices requires the
Sollowing:

(1] ELECTRICAL ENGINEERING AND
PHYSICS GRADUATES to prepare
operating, servicing and over-
hauling instruetions 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.

E ENGINEERS 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 _}

e e e 2 e mm

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.

THE RADIO 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 mec.

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
Society 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 increased 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.

(Continued)

At a meeting of the American Insti-
tute of Ultrasonics 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
yvears 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 used 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




Let me send you FREE
the entire story

lust fill out the coupon and mail it.
1 will send you, free of charge. a
copy of ‘“How to Pass FCC License
Exams,’” plus a s'mlnle FCC-type
Exam. and the amazing new book-
let, ‘‘Money-Making FCC Licenso
information.

Tells where to apply
and take FCC exami-
nations, location of
examining office, scope
of knowledge required.
approved way to pre-
pare for FCC exami
nations, positive meth-
ou of checking your
knowledge before tak-
ing the examination.

CARL E, SMITH E.E.
President

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

R
RERE 1S YOU
GUARANTEE

ou fail to pass your

m
icense exa
cial L our

WE GUARANTEE

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

YOUR FOC LICENSE

If you have had any practical experience—
Amateor, Army, Navy, radio repair, or
experimenting

Employers make

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

Here are a few recent examples of Joh-Finding results

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
“Your ‘Chief Engineer's Bulletin' is a grand way of ohhlvllnq employment for your
graduates who have obtained their st class license. e iy 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."
Eliner Powell. Box 274, Sparta. Tenn.
GETS CIVIL SERVICE OB

‘I have obtained a position at Wright-Patterson Air Force Base, Dayton, Ohio, as
Junior Electronic Equipment Repairman. The Employment Application you pre-
pared for me had a lot to do with my landing this desirahle nosltlon

Charles E. Loomis, 4516 Genessee Ave.. Dayton 6. Ohio.

1f vy
Commer

course. ur Qrammg

tinue

f::?h‘out add:t:ona\ cost of
any kind,
cessfully

2z

exam\natlon
days after co
course.

TELLS HOW

mpleting our

e
OURS IS THE GETS AIRLINES JOB
g‘P‘ULDY HOO aﬂsl-EZ ‘Dne tflf) yo;n J0h~F|n(Im# Service, 1 t}a've heen getting
a Y COU many offers from atl over the country. and have taken a_job
JOB OFFERS lee These PW HEISC%CSTUPP- WIthHCamts: »‘\ul.l‘ggs7 Isll (ll)hlcagloBas Raél'l]o Mechlanlc
L FCC-TYPE arry are, rexe Ivd. icago n
to Our Graduates Every Month | Witk arL 1Fss
. Your FCC ticket is recognized by most em-
L . SONS AND FI-
etter from notionolly-known Letter from nationally-known | NAL TESTS. ployers in the electronic field os proof of
Airlines: manufacturer: l your technical ability.
“Radio lt)p«..nnm and Rulm \letlmnl( We have a very great need at the |
are nectded for our ecompuany riadic wag presetut tite for rad lectronics rect
increase with opportunity for d(l\ ancement . s G
RBoth positions inelude many  company e L Gy e DUreCial il |
benefits such as paid vacations, free flight helpful - su tions that vou may be t
milea Howance and group insnrance.™ ahle ta ofter” N
These are just a tew examples of the job offers that come to our ofiice periodically,
Some licensed radiomen filled each of these johs . . . it might have heen you! /'

MAIL COUPON NOW

CLEVELAND INSTITUTE
OF RADIO ELECTRONICS
Desk RE-72

HERE'S PROOF FCC LICENSES Are OFTEN SE-, /'
CURED IN A FEW HOURS OF STUDY WITH
OUR COACHING at HOME in SPARE TIME

Desk RE 72 —4200 Euclid Bidg., Cleveland 3, Ohio

FOR PROMPT RESULTS SEND AIR MAIL

|
|
Name and Address License Time 4900 Euclid Bldg., Cleveland 3, Ohio :

Harry G. Frame, Box 429, Charleston, W. Va. 2nd Class 13 Weeks (Address to Desk No. to aveid delay)
Charles Ellis, Box 449, Charles City, lowa Ist Class 28 Weeks -4 "? 1 wani to know how 1 can get my FCC ticket in a minjnnun of tine. Send l
Omar Bibbs, 1320 E. 27th St., Kansas Cify, Mo.  Ist Class 31 Weeks £ mo T ety s 20 e e, G
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks and the ;nuazin;: new huoklm, "‘\Im}g,\' Making ‘h'(‘_( I,ippnsul Intormation.”” I
5. L Jordan, Seatle, Washinglon st Class 20 Weeks [ e e e e !
: NAME :
I ADDRESS I
|TH, E. E., Consulhng Engmeer, President | cITY ZONE STATE |

!
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HIGH-FIDELITY MusIC-APPRECIATION RECORDS

TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE

is an illuminating an-

ON THE OTHER SIDE 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.

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 listen to this performance first,
or afterward, as you desire, and then . .,

sl

pE e

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-AppriciaTion RECORDS
meet this need—for a fuller understanding
of music—better than any means ever de-
vised. After 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-
AppreciaTioON Recorp will be issued—for
subscribers only—every month. Ultimately

As a demonstration
WILL YOU ACCEPT

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. Jou are
not obligated as a subscriber to 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-Appre-
ciation Recorvs 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 twelpe-inch disc—which will present
the performance on one side, the analysis

on the other. This will be 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, BertiioveN’s FirTii SympHony,
will be sent to you at once—at #o 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 3315 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-ArpreciaTioN REcorp,
Beethoven's Fifth Sympbony, without charge, and enter my name in a
Trial Subscription to Music-Appreciation Recoros, under the condi-
tions stated above. It is understood that, as a subscriber, 1 am not
obligated to buy any specified number of records, but may take only
those [ 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.

WITHOUT CHARGE

Beethoven's fyfth S);n1611y

A NEW HIGH-FIDELITY RECORDING BY THE LONDON SYMPHONY ORCHESTRA

Norman Del Mar, Conductor . ;W{r
Analysis by Thomas Scherman 7”::; ....................... (.P'l'ex;s'e. Prlnt) ...........................
You HAVE HEARD this great work countless times—what /GEIEES 000000000000000000000000060000000000000000000000A3000A000 i
have you .heard i And w'hat may you have failed (@30 0a00ac0aaacaac0c0a0ascaoaccasaa Zone...... State............
to hear? This demonstration will show you what you L MAR 1
may have been missing in listening to great music. __
JANUARY, 1955 13




for METERS

e

RANGES

BOLAND
& BOYCE
UNIVERSAL

High
oltage
Probe

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 virtally any
meter . . . any range-—10KV, 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

(e ﬂ,\ 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.

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. Sold by leading distributors,

New! B&B Model 704 BIAS BOX

An exact, steady source of d-¢ bias
voltage, 0 to 17 volts. A “'must”’
for radio and TV realignment.

’f, s, Clips and grounds to chassis
&\ ¥ ¥4 apron; connects to nearest 6.3-V
% ¥ ¥\ heater voltage terminal. Kit only
ﬁ gggg Assembled, wired and tested,

Write for brochure describing B&B products,
BOLAND & BOYCE, Inc.

Dept RE-15, 236 Washington Avenue
Belleville 9, N. J.
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IS IT THAT TOUGH?

Dear Editor:

1 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 7Y%
inches off the ground.

Having been indoctrinated by the
Portland stories, I once installed a
bowtie on the eaves of a house. Some
time later a new occupant moved in.
Passing the house one day, I was
mortified to find a uh.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.

HAROLD DAvVIS
Jackson, Miss.

JUST A FEW GRIPES
Dear Editor:

I have been a service technician for
25 years. During that time I have
accumulated a few things I would
like to get off my chest. Though I read
many trade publications, I am writing
to RADIO-ELECTRONICS because 1 eon-
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
servicing, especially servicing in the
home, written by so-called experts. I
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 prac-
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 page 18)

now you can really

understand

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 TV; 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.”
Complete 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.”
Coveérs 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. 512 x 814"
ORDER BA-1 $0)00 ORDER

S 52

[ S

HOWARD W. SAMS & CO., INC.

Order from your Parts Jobber today, or
write to Howard W. Sams & Co.; Inc.,
2205 East 46th St., Indianapolis 5, Ind.

My {check) (money order) for $...covievicinnne
enclosed. Send........copylies} of “Fundamentals

of Color Television” (BA-1, $2.00)
NOMe: . ooeeesvsssosossssanrssosressvsonavas
Address....oo.ne eseeessesissscsenrserassesnn
00000 Zone....State. ..

(outside U.S.A. priced slightly higher)

RADIO-ELECTRONICS
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1955 ALLIED \:

308-PAGE CATALOG

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

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

in High Fidelity sysiems and components;
custom TV chassis, TV antennas and
accessories; AM and FM receiving equipment;
P. A. systems and accessories; recorders and
supplies; Amateur receivers, transmitters

and station gear; specialized industrial
electronic equipment; test instruments;
builders’ kits; huge listings of parts, tubes,
tools, books—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,

¢ All TV and Radio Parts
o All Electron Tube Types
® Test and Lab Instruments
e High Fidelity Equipment @3
® Custom TV Chassis

o AM, FM Receiving Equipment
® Recorders and Suppliers

o P.A. Systems, Accessories

® Amateur Station Gear

® Builders’ Kits, Supplies

® Equipment for Industry

vltra-modern facilities for the % .
IT’S VALUE PACKED...SAVE ON

EVERYTHING IN ELECTRONICS

gt '+ . S0

ALLIED RADIO

- world's largest Electronic Supply House

SEND FOR THE LEADING
ELECTRONIC SUPPLY GUIDE

3
ALLIED RADIO CORP., Dept. 2-A-5

EASY-PAY TERMS HI-FI SPECIALISTS

JANUARY,

Use ALLIED’S liberal Easy
Payment Plan—only 10%
down, 12 months to pay—

no carrying charges if you Name
pay in 60 days. Available largest stocks of Hi-Fi equip-
on Hi-Fi and P.A. units, ment. We specialize,'too, in Address

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

1955

To keep up with the latest
and best in High Fidelity,
look to ALLIED. Count on us
for all the latest releases and

TV supply, and are foremost
in the field of Builders' Kits.

[1 Send FREE 308-Page 1955 ALLIED Catalog.

100 N. Western Ave., Chicago 80, lllinois

Zone_____ State

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

Winegard Interceptors are providing clear, enjoyahle TV pictures.”

Wilmingtons 0"

. "\co“y,
pixies e" Us‘;:unded'
L 8 \n\e"cep‘o;:e?ﬁs'mg ‘-°‘ms°:::::ﬁmes ot ‘; Reports like these
“First shP by OUf geaters: AT lical . - ything We oV from across the nation
cclaime® Tl er as ter than o are pouring in, testifying to
pixie ¥ height. \n\?rce\zrge cotinear 97 & suPPLY CO. | the exceptional performance
'““d:,\::goi“*‘ .‘M\u\g:‘&w ARE gLECTRON of our antennas
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A great new antenna
that gives you both

Exclusive!
Electro-Lens Focusing !*

]_ Complete all-channel VHF coverage—

2 Brilliant yagi performance—
« Yes, the extraordinary high gain of a yagi . . .-
The pin-point directivity of a yagi . . . A NEW, more powerful version of our famous
Not on just one channel—not on just one band Winegard Interceptor—Now—makes it pos-
—but clear across the whole VHF spectrum. 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

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. §2n20reased sensitivity ok gp%)
re v -

NOTE-—The Interceptor has been received so enthusiastically - z;':i%l;\mt%;aeg%ﬁ ?nggé gtan

...all over the country . .. that the Winegard Company, even ] i

with around the clock production in its brand new plant, Features of the Interceptor ond Super 'Ceptor

can't seem to make Interceptors fast enough. Twice this o Excellent 300 ohm impedance match over

season production has been actually doubled over what was the entire VHF range

originally planned, and still we are experiencing difficulty in

keeping up with this tremendous demand. So, get your order o Extremely narrow yagi type forward lobes,

in now-—and avoid disappointment on delivery. vSv'ithlnol SiCée lobes and 'rt‘eﬁligible rear 1.0265-

¢ Single lead . . . no switching . . . no inter-
List price U.S.A. . .. Interceptor ... per bay.. .$2495 action between the high channel elements
(Stacking bars available) and the low band elements.

The New Winegard Super 'Ceptor

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

IMP—Model L-7 for channels 7-13.
On the high VHF band, the IMP

functions as two high gain yagi— 0

operating side by side in perfect VHF spectrum! .

phase, to give gain and directivity List price U.S.A.....Super Ceptor...per bay 53495
far in excess of more conventional (Stacking bars availabie)

= < 7-13 broad band designs.
Imp Features:

¢ Exceptionally high gain on channels 7-13.

¢ Full wave driven elements.

¢ Full wave reflector elements.

¢ Electro-Lens Focusing.*

Note—the IMP makes the perfect all-channel attic

antenna for all channels in primary areas. ! g USA € b
. . i i S.A....PIX . per ba

List price U.S.A. . . . lmp. ... perbay........ $ 95 [ (10133 S o0al? 14 95

(Stacking bars available) 12 (Stacking bars available) ﬂ4

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.

TEEEL TR See your jobber or write us for additional information about the

Interceptor and other Winegard antennas

M WINEGARD comrany

v A 3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA

Winegard — America’s most wanted line of TV antennas — designed to make installations quicker — easier —and more profitable

16 RADIO-ELECTRONICS



1

New 275-poge
Second Edition,

sheets available

Supplementary
from your distributor,

RTY replacements available
when Stondard types won't do.

Standard types, espe-
cially field-assembled
"*Pick-A-Shaft''* and
“"Ad-g-Switch'* controls.

The 275-page Clarostat TV Confrol Replacement Manual (2nd

Edition) ond Supplementary Sheets to this Manual provide
® you with our lotest TV control-replacement dota. Ask your

distributor for the Manual and Supplementary Sheets.

CLAROSTAT

JANUARY, 1955

TV-ize!

FOR 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.

17



UWHOA, M Servicemen!

DON'T JUST REPLACE-

| MODHNICE

with wide-range, high-compliance

S N T

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!

N

Write for free Sonotone manual today!?

New Sonotone Phonograph Modernization Manual
includes an up-to-date cross reference and phono-
graph model index, fully explains how to use
Sonotone Ceramic Cartridges. Send coupon below
for your free copy, now!

ELECTRONIC APPLICATIONS DIVISION

SONOTONE CORPORATION

Elmsford, New York

r S e e -
I SONOTONE CORPORATION Dept. E I
| Elmsford N, :
| Please send me a free copy of the Sonotone Phonograph Modérnization Manual |
I |
I Name |
| I
| Address I
: City. State :
L A e e e e e e A —— -

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 I 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
make 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
servicing? With 25 years behind me,
I am still learning new tricks every
day.

ANTON FELDMAN
New York, N. Y.

COLOR-CODED CLIPS
Dear Editor: .

1 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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% S&R _ S STRING T
IE S % GREATER RELI

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
coastruction guarantees the superior quality of Raytheon “‘Series
String’’ Tubes,

RAYTHEON 3ALS RAYTHEON 3AU6 RAYTHEON 3BC5 RAYTHEON 3BNé6 RAYTHEON 3CBé
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 cutoff pentode of minia- sharp cutoff pentode, of min- cathode type, sharp cutoff sharp cutoff pentode of min-
construction. Its principal ap- ture construction designed iature construction. Used as pentode. Designed to perform iature construction designed

lication 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
of, 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 TV re- at frequencies in the order o
power rectifier, ceivers. 40 megacycles, or as an RF

amplifier in VHF Television
Tuners.

RAYTHEON 5AMS8 RAYTHEON 5ANS RAYTHEON 5J6 RAYTHEON 5U8 RAYTHEON 6S4A
is a diode pentode of minia- is a medium-mu triode and a is a heater-cathode type, is a heater-cathode type tri- is a 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-
{F amplifier in television re- to perform combined func- mixer applications. an oscillator 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, ceivers.

RAYTHEON 65N7GTB RAYTHEON 7AU7 RAYTHEON 12AX4GTA RAYTHEON 12BH7 A RAYTHEON 12BKS5

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- power 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 televisicn

receivers.

RAYTHEON 12BY7A RAYTHEON 12L6GT RAYTHEON 12Wé6GT 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 deflec- P e,
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

— _ W z \ - : sl
¥l AR T



22

Your LBest Buyy...

for Bluck-und-White...and COLOR 1v

i
RCA WR-89A E RCA WR-59¢ AT
Crystal-Calibrated TS Sl Television Sweep Generator e
Marker Generator b WG e e L SR
S e 3 e i o i 2 2 o G

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 syne, 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 tie I and Q
filters. Late mode! 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

"W, SOUND
CARRIER

RF-IF Response

COLOR
|55U BCARRIER

4.6Mc

Fig. 2.
Bandpass Filter
Response

CARRIER -
Fig. 3. s

Fig. 1. | Channel Response

Response

RADIO CORPORATION of AMERICA

TEST EQUIPMENT HARRISON, N.J.

R-Y, B-Y, or Q Channel

RCA WV-97A -
Senior VoltOhmyst® o .

7/
R

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



~ Study AT HOME in your SPARE TIME VETERANS!
= to be a TELEVISION TECHNICIAN “NON-VETERANS!

YOU LEARN MORE

L. C. Lkane, B.5., M.A,

President, Rodio-Television

Troining Associotion.

Executive Director, Pierce .
School of Radio & Television.

(ombmuhon Yoltmeter-

ae“ ~)

C-W Telephone Transmitter

s, 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 lAN

My Courses cover all phases of radio, FM and television. Almost from the very start you can eam exira money while
learning by repairing Radio-TV sets for friends and neighbors,

Many of my students eam up to $25 a week . . . pay for their

Public Address System

RF Signal
Generator |8

1. Radio, FM and Television Technician Course

(No Previous Experience Necessary) entire training from spare time eamings. . . 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 technician jobs with i
such firms as RCA, NBC-TV, (BS-TV, DUMONT TY and numerous other TY FREE FCC COACHING COURSE!
studios and plants. Important for BETTER PAY JOBS requiring FCC License. You
2) FM-TV Technician Course get this training AT NO EXTRA (OST. Top TV jobs go to

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 ! s
build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA (OST! My School fully approved to train veterans

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! under new Korean G.l. Bill. Available only to
After you finish your home study training in Course 1 or 2 you Veterans who begin training within three years

. . of discharge date.
get two weeks, 50 hours, of intensive Laboratory work on modem

electronic equipment at our associate school in New York City, 2
Pierce School of Radio & Television. THIS EXTRA TRAINING IS yo” 6£T EE
YOURS AT NO EXTRA (OST WHATSOEVER. My courses are com- [ VAME I/ 1/} d

plete without this extra training, however. It is just an added
opportunity for review and practice.

MAIL THIS COUPON TODAY!
NO SALESMAN WILL CALL!

Mr. Leonard C. lane, President Dept. R-T
RADIO-TELEVISION TRAINING ASSOCIATION
52 Eost 19th Street, New York 3, N. Y.

Dear Mr. tans: Moil me your NEW FREE 800K, FREE SAMPLE
LESSON, and FREE aids thot will show me how | can moke BIG
MONEY IN TELEVISION. ! understand | am under no cbligation ond
no salesman will coll,

{PLEASE PRINY PLAINLY)

3. TV Cameraman and Studio Technician Course

(Advanced Training for Men with Radio or TV
Training or Experience)
t train you at home for an exciting high pay job as 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

L . . Name. o Age.
studio equipment at Pierce School is offered upon completion e
of Course 3. _| B ks
City. Zone. State —
. " . e '
| AM INTERESTED IN:
R adw T Lewm T MU’“) A W/tm [ Rodio-FM-TV Yechnicion Course VETERANSI
{0 FM-TV Technicion Course Write Discharge Date
52 EAST 19th STREET e NEW YORK 3, N. Y. O WV Comeramon & Studio Technician 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

-

C‘D'R
ROTORS

Models
AR-1 and AR-2

C*D*R Rotors have
AXS 6.79*

® 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.

THE RADIART CORP.

CORNELL-DUBILIER
CLEVELAND 13, OHIO

SOUTH PLAINFIELD, N.J.

RADIO-ELECTRONICS




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
TELEVISION AND RADIO AND KNOW HOW

B. W. COOKE, President
A TECHNICAL TRADE INSTITUTE

_CHOOL Established 1899
C E 500 S. Paulina Dept. 15-HR4,Chicago 12,

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

Coyne, of course, also offers practical
I 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 resicent courses in either or
~ both of these fields, then check on the
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

I-———— et B I —

Dept. 15-HR4

Send details of your offer on training checked
below. This does not obligate me and no salesman
will call. T am intercsted in:

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

MAIL COUPON FOR
INFORMATION

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

JANUARY,

1955
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the KEY
to your problem

the NEW LOOK in

" metal-cased

' MULTIMETERS

7 20,000/ 0.C. v.
- 20000 /A.C. .

200 23 4 5 4
ODB=.1.73V. 5000 LINE

PLQ@slrcn co. '\
$0. PASADENA

CALIF, U. 5. A,

VOLTS |ADD
RANGE.DB
-

POCKET SIZE WITH A 473" LENGTH SCALE

the KEYS
to your problems

PIwa@stron AC CURRENT RANGES

W ANTI-MAGNETIC . . . DOUBLY SHIELDED

PLa@stron LARGE SCALES ... COLOR CODED

WE LEAVE IT TO YOU
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . . .

if you could buy the finest movement in a magnetically
shielded metal case?

Phaostron, world famous manufacturer of ENVIRON-
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-
tary and Industrial uses introduces a new concept in
Multimeters. This magnetically shielded, metal-cased
“555" compares with plastic-cased multimeters as a
fine watch in a precious metal case would compare with
a plastic wrist watch.

The shielded, shatterproof and anti-magnetic case in-
sures continued accuracy and integrity of this instru-
ment for years to come.

Phaostron *'555' Multimeter incorporates more ranges,
including AC current, greater visibility, simplified and
functional controls and the greatest value offered to
date.

See the Phaosiron ‘555", note its many outstanding
features, its beautiful satin chrome case, its compact-
ness and light weight, and you will know why

“YOU CANNOT BUY BETTER”

PLa@stron ACCURACY . ..

Pha@stmn SIMPLICITY . .. ONLY 2 JACKS

3% DC, 4% AC

lea@stron GREATER RANGES .. .3 T0 1 STEPS

@m FASTER & FUNCTIONALLY EASIER
to use and read

$3 9.95 at your PARTS DISTRIBUTOR

Manufactured by PHAOSTRON COMPANY e 151 Pasadena Avenue o South Pasadena, Calif., U.S.A.
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J_E. SMITH I~ &
President i
National Radio -

Institute

Washington, D.C.

40 years of success

training men at

home in spare time.

7

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

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.

hY

T
] HY

..V\

Y= |

Practice Servicing
with Equipment | Send

Nothing takes the place of PRAC-
TICAL EXPERIENCE. That’s why
NRI training is based on LEARN-
ING BY DOING. You use parts I
furnish to build many circuits com-
mon o 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
students make $10, $15 a weck extra
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.

AVAILABLE TO

VETERANS
UNDER G.I. BILL

r---------------------------------l

CUT OUT AND MAIL THIS CARD NOW

Television is Growing Fast
Making New Jobs, Prosperity

More than 25 million homes now have Television sets
and thousands more are being sold every week. Well
trained men are needed to make, install, service TV sets.
About 200 television stations on the air with hundreds
more being built. Think of the good job opportunities
here for qualified technicians, operators, etc. If you're
looking for opportunity get started now learning Radio-
Television at home in spare time. Cut out and mail
postage free card. J. E. Smith, President, National Radio
Institute, Washington, D. C. OUR 40TH YEAR.

Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You'll
also receive my 64-Page Book, “How to Be a Success
in Radio-Television.” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

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

Mail me Lesson and Book, “How to e a Success in Radio-
Television.” (No Salesman will call. P'lease write plainly.)

NAME. . . . . . AGE ..
ADDRESS
cIry. .. ... ZONE. . STATE. . . ..

VETS 3’31223,3?




Train at Home to JumpYour Pay

asaRADIO-TY 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 opportunity
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 Stations extend from coast to
coast now with over 25 million Television
sets already in use. There are channels for
1,800 more Television Stations. Use of

Start Soon to Make
10 to 15 a Week

Extru lemg Sets

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

SEE OTHER SIDE

Aviation and Police Radio, Micro-Wave
Relay, Two-way Radio commumcatlon for
buses, taxis, trucks, etc. is expanding. New
uses for Radio-Television principles coming
in Industiry, 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 kits of parts I furnish “bring to
life”" the principles you learn from my les-
sons. Read more about equipment you get
on other side of this page.

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

Find Out About the Tested

Way to Better Pay

Read at the right how just a few of my
students made out who acted to get the
better things of life. Read how NRI stu-
dents earn $10, $15 a week extra fixing
Radios in spare time starting soon after
enrolling. Read how my graduates start
their own businesses. Then take the next
step—malil 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, Washmgton9 D. C. OUR 40TH
YEAR.

'Y 12 F -2 B R R B R B R R B B 0 0 B B B B B B B O B } |

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

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

JKLMN

The men whose messages are published

below were not born successful.

Not so

long ago they were doing exactly as you

are now . .

. reading my ad! They decided
they should KNOW MORE .
could EARN MORE .

. so they
. so they acted’

Mail card below now.

| TRAINED THESE MEN

Consultant on
Antenna Systems
‘‘1 resigned as Chief En-
kX gineer. Now I am on my
own as consultant on 4
private and commercial

antenna systems.’

"R.J. £

Bailey, Weston, W. Va.

Control Operator,
Station WEAN

‘I recelved my license
aind worked on ships.
Now with WEAN s
control operator. NRI
‘ course is complete.”” R

av

Arnold, Rumford, R. I.

Radio-Television
Service Chief

‘Am chief Radioand Tele-
vision serviceman for
large repair shop. Pay
ry good; Workmfi’con-
dmons pleasant.’
Brogan, Louisville, Ky.

$10 a Week
In Spare Time

*‘Before finishing, I
earned as much as $10
a week in Radlo servie-
ing, in my spare tlme ) §
recommend NRI”. S,
J. Petruff, Miami, Fla.

Has Own
Radio-Television Shop

“"Doing Radio and
Television servieing full
time. Have my own
shop. I owe my success
to NRI."" Curtis Stath,
Fort Madison, Iowa.

Got First Job
Thru NRI

"My firat job was with
KDLR. Now Chief
Engr. of Radlo Equip-
ment  for Pollce and
Fire Dept.”” T. Norton,
Hamilton, Ohlo.

My Trummg 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
Electronic Cantrols

FM Radios

IN RADIO PLANTS
Design Assistant

Transmitter Design
Technician

Service Manager
Tester

Serviceman
Research Assistant

SHIP AND HARBOR
RADIO

Chief Operator
Assistant Operator
Radiotelephone Operator

GOVERNMENT RADIO

Operator in Army,
Navy, Marine Corps,
Coast Guard

Farestry Service
Dispatcher

Airways Radio Operator

AVIATION RADIO

Plane Radio Operator

Transmitter Technician

Receiver Technician

Airport Transmitter
Operator

TELEVISION

Pick-Up Operator

Voice Transmitter
Operator

Television Technician

Remote Control
Operator

Service and Mainfenance
Technician

POLICE RADIO
Transmitter Operator
Receiver Serviceman

CUT OUT=MAIL

 Postage Free CARD.

their own

" Have Your Own Business

Many NRI trained men start
successful Radio-
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.””




Weston Model 981
Proportional Mutual Conductance Tubechecker

OUTSTANDING FEATURES:

Gy MEASUREMENTS—G,, measurements are made
more accurately by using filtered d-c plate, screen
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-
quency of 5000 cycles are provided.

GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered
d-c potentials of 90, 130, and 220 volts are avail-
able for plate and screen potentials. A variable
filtered d-c voltage in two ranges of 0-5 and 0-20
volts are used to obtain better resolution of Grid
Bias settings. Far greater accuracy is obtain-
able with filtered d-c potentials than previ-
ously possible in portable tubecheckers.

METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE—
Since tube leakage as high as several megohms can
cause poor performance in TV Receivers, this
tubechecker is designed to provide an accurate
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,

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
setting of the selector switches.

WESTON .../ 2oLt

T EQUIPMENT
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FILTERED
D-C
POTENTIALS

for accurate
Gm
measurements

980

LINE

PROPORTIONAL
~ MUTUAL
CONDUCTANCE

TUBECHECKER

e

i

o
e

SEND COUPON TODAY FOR

COMPLETE DESCRIPTION AND PRICES

Weston Electrical Instrument Corporation
614 Frelinghuysen Avenue
Newark 5, New Jersey

Please send literature on the new 981 Tubechecker,

NAME

ADDRESS

RE
29



AKRO-MILS

FREE SWING BIN

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

How you eave
36470 BLUE - POINTS
+522 $Swing Bin
$6992 Total
-3997 Savings

_. only $2995

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 p/us free "Swing Bin"
for better servicing. Individual “Swing Bins” swing out. Keep entire
capacitor stock in easy reach...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. 55% off list

ARG
FREE SWING BIN

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

‘Available nationally through anuthorized distributors.

C O R P O R AT I O N

258 GRANT AVENUE EAST NEWARK, N. J.

(e

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

Export Division: Rocke International Corp., 13 East 40th S1., N. Y., N. Y. In Conada: Charles W. Pointon, 6 Alcino Ave., Toronto 10, Ontorio
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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 place 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 television 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 youv a booklet that
gives you complete information, No sales-
man will call,

®

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
250 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 diagrams, 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

City Zone State
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Hugo Gernsback, Editor

UNIVERSAL TV RECEIVER

.. . Television, like progress, evolves continuously . . .

HE technical world never stands still. As new

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-
vision has been with us only a comparatively short time
—eight years. 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 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—it will be 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
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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 circuit.
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 telephone 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 you 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 you 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 is certain—the television set can easily become the
most important and valued possession of the future
household.

*First described by the author in Rapro-ELecrronics, January, 1954,
page 33.
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What’s happening to U_

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

Here is an z'mparfz'a/ estimate.

By DAVID LACHENBRUCH*

HEN the first u.h.f. televi-

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
States—of which 1,445 were to be in the
uw.h.f. band. o :

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.h.f. 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,
w.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,
u.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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u.h.f. is TV and not a ‘“second-class

service.”

U.hf.'s dark clouds

U.hAf. 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.hf. 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-

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
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Fig. 1—Total TV stations on the air,
September 1952 through October 1954.
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very poor fringe TV or none. Conver- VHF [ | 1954
sion problems in such locations were 18 UHF-m
nonexistent or negligible, and the pub- 16 F
lic was willing to go to considerable ex-
pense to pick up a good signal. Where 14
there were already established v.h.f.
outlets, it was far harder to persuade 12
the public to spend money on convert- 10

ers, new antennas and special installa-
tions to pick up the additional TV
signal.

Technical outlook improved

Technical strides in the past two
vears 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 transmitters 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.h.f., and u.h.f. stations
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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 u.h.f. TV as a na-
tion-wide medium.

Power and programs

Scanning u.h.f.’s two-year 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 u.h.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 uh.f.” by ad-
vertising agencies and advertisers them-
selves—even to the point where some
agencies and sponsors refuse to buy
time on u.hf. stations in communities
where there is no v.h.f.

As uw.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 u.hf. 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 u.h.f.-
equipped sets has dipped: In November,
1953, some 35% of all TV sets produced
were equipped with built-in u.hf. 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 u.hf. 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
u.h.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.hf. 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
figures when compared to the 30-odd
million TV sets already in use (of
which about 10% can now receive
u.h.f.).

And who says all color sets will be
u.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
uw.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 u.h.f.
Previous limit was five, with no distine-
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
go 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 u.h.f.
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.hf.”—it’s
logical to assume they’ll intensify their
efforts in developing, manufacturing,
merchandising and promoting u.hf.
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
u.h.f. stations or to pipe good programs
carried by big-city stations into small-
city areas where no TV service exists
now. Existing u.h.f. stations could con-
vert to satellite operation, thereby
eliminating costs of maintaining local
studios and big staffs during the period

when it’s so important to build up u.h.f.
conversion. For some stations, this
economy could mean the difference be-
tween staying on the air or giving up
the ghost. ~ o

While the satellite policy could ma-
terially help u.hf., 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.hf.
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 u.h.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.h.f. 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.hf.
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.hf. 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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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.

TELEVISION

- RECEIVER

Circuit tracing the new 19-inch color chassis

By ROBERT . 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 6US8§
mixer-oscillator. Following this is a
three-stage 40-mc 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-me sound
i.f. signal as in conventional mono-
chrome intercarrier television receivers.

The output of the video deiector is
fed to the first video and sync amplifier,
the triode section of a 6ANS. Portions

6827 1/2_6U8 6CB6 6CB6 6086 1/2 6AN8 1/2 6ANS 6ALS 6AV6 6V6
MEOSIPIEAT IE; 2nD RATIO AF
RF AMPL MIXER IST IF 2ND IF 3RD IF ;} SOUND IF SOUND IF DET IST AF OUTPUT
) == INBO VIDEO DET
172 6AVE 172 6U8 172 12807 172 1207 1/2 6ANB
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- [
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Fig. 1—Block diagram
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of the Motorola chassis TS-902 showing tube functions and the distribution of signal flow.
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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-mec
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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ducing a 920-kc 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-

mitted after each horizontal sync pulse.
It is used in the receiver to maintain
color syne.

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 oceur simul-
taneously so the burst amplifier con-
ducts just long enough to amplify the
8 or 9 cycles of 3.58-mc color syne
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 syne,
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
(erystal) 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
eircuit unbalance caused by differences
in tube and component characteristics.

RADIO-ELECTRONICS
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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 locally 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 excitation.
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 devices 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 these devices
tested by an independent laboratory.
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 an increase
in snow over both indoor and outdoor
conventional antennas. None of the
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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
stranded copper wire. Testing with
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

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
not essentially different from that of
the simpler antenna
above.

units described
END
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CONVERGENCE in 3-GUN C-R TUBES

By LEONARD LLTEBERMAN

Problems 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 arc
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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10" SCREEN
e
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20
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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
glass with very little defocusing. With
an increase in the size of the sereen 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 are 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
yoke, 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
sereen. 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. 8). 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
yoke 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 lengths in such
a manner that they are in focus
at the sides of the tube.

Obtaining proper convergence

The first two problems are 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 each gun.

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

EECTROSATI | cONVERGENCE ELEMENT
FORCE FIELD R
[~ FOCUSING GRIDS

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 common
convergence grid. If we consider the
three beams entering the convergence

| TO VERT QUT. TUBE CATH,

HORIZ DYNAMIC CONV. CONT. < 10K 22 100K

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 1is 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

72 6BL7

focusing 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 Colovtron.

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

VERTICAL DYNAMIC CONVERGENCE PARABOLA

T 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 over-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 dynamic 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
yearly 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.

THE 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, yet 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 musie, 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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Transistorized

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 receiver 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 me. 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-mec picture
if. 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 power 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 paths 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.

David 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

LooP
ANTENNA

TELEVISION

the syne 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.c. 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

|F STAGE

Fig. 1—Local oscillator-mixed circuits. Transistor and two diodes are used.
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Close-up of section

of the i.f. strip.

Note the small size

of the torroids. The

trimmers are 8-50
ppf.

“EXP. POINT
INPUT '°°I|5 f:‘s“;ﬁcsl;OR ,
7 i
15K { £ 50 ;'°°|'5 oUTPUT
o1 .0l ﬂ i . .
— — ' Fig. 2—A typical
L transistor if. am-
RFC RFC plifier stage. Six
are used In the set.
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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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DETECTOR )

K -225V
K

Fig. 5—The audio amplifier and complementary symmetry audio output stage.
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a.f.c. (Fig. 7). These circuits make use
of the symmetrical characteristics of
individual junction 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 junec-
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 conducts 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 occur 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-
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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 TRANSISTOR
which this oscillator runs is determined
by the R-C time constant associated
with the .015-uf capacitor between the
emitter and collector of the transistor.
As long as there is a sufficient amount of FROM VERT

charging current flowing through the PULOE AW
emitter resistor, the transistor is kept
nonconductive. When the current falls
below a critical value, the potential at
the emitter permits conduction which + -0 exp pne

is regenerative. TRANSISTOR

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 thé 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 PHASE
of the transistor, shunting the oscil- HoRiZ
lator emitter resistance. The control PULSE FROM
signal changes the conduction of this SYNC AMP
transistor, changing the frequency of
the oscillator. If the oscillator is run-
ning too slow, a negative output will be ; & & L ey
obtained from the phase detector. When Fig. 7—The horizontal a.f.c. system depends on a symmetrical transistor.
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 PULSE AR
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 PULSE FROM
transistors from a large negative bias HOR 0SC
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 g
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 Fig. 8—The horizontal deflection system—another ingenious use of transistors.

secondary voltage is rectified by a sele-

FLYBACK PULSE FROM
HORIZONTAL YOKE

.0043

= -225v
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PU
33K 0 G \ llg.'. LSE OUTPUT
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TRANSISTOR 2N34

o]] SK.

150.n

HORIZ
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nium rectifier and provides 2,000 volts 0 PULSE AMPL
for the second anode of the picture tube.
The most important difference in a . EXP RNP TRANSISTORS
2 : : LYBACK P
set which might be built today would be AR SELENIUM 2KV TO Pix
the absence of almost all the point- '_".".E_) \ SRS 2nd ANODE
contact transistors. END 001 X "+J-
] 02
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Circuits,” Electronics, September, 1953, Fig. 9—Even the high-voltage supply in this receiver has been transistorized.
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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 strue-
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 2l-inch color tube will

*Chairman of the board, Radio Corp. of Amer-
ica.
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mark, I think, the beginning of praec-
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

e« o« a look into the future

BRIG. GEN. DAVID SARNOFF*

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
broadecasting, and until the price to
the consumer is within reach of the
masses.

Finally, I 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. 1 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 be
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 you to make the image
larger or smaller, and in black-and-
white or in color, to suit your eye and
your 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 electronic 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

TELEVISION

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 produce 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, much has been
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

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. Tubes 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
yokes 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

By E. W. SCOTT

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

of suffixes to determine the proper type
to use.

KEY TO PICTURE TUBE SUFFIXES

Suffix A: indicates GRAY faceplate on [|0BP4,
10MP4, [2LP4, 12QP4, 12UP4, 12VP4, 16AP4, [6D P4,
16HP4, |6JP4, |6LP4, 16MP4, 16SP4, 16WP4, |7BP4,
I7FP4," I9AP4, |9DP4, 20CP4, 20DP4, 20HP4 2| EP4,
21FP4, 21KP4, 21ZP4 and 22AP4; GRAY ALUMINIZED
facepiate on |0FP4, 12KP4, [2ZP4, (6KP4, [7ATP4,
I7LP4, 17QP4, 21 ACP4, 21ALP4, 21AMP4, 21 ANP4,
21AQP4, 21ARP4, 21AUP4, 21AVP4, 2IWP4, 2IXP4,
21YP4, 24AP4, 24CP4, 24DP4 and 24VP4; GRAY-
FROSTED on 14BP4 and I7HP4 and CLEAR on
16EP4 and ILGP4,

Suffix B: indicates GRAY faceplate on a [4EP4;
FROSTED on a 24AP4; GRAY-FROSTED on 12UP4,
16GP4, 19AP4, and 20HP4 and GRAY-ALUMINIZED
on |7BP4, [7HP4, 20CP4, 20DP4, 21EP4 and 2IZP4.

Suffix C: indicates a CLEAR-ALUMINIZED screen
on |0BP4, FROSTED on |6GP4, GRAY-FROSTED on
17BP4 and 20CP4; and GRAY-ALUMINIZED on
12LP4, 19AP4, 20DP4, 20HP4 and 2|FP4,

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 fon Trap 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
10-inch glass round, 50° 14-inch glass rectangular, 65°
|0BP4¢ 10'; 17% Double | Cavity 14FP4 13 13/16 16V Single | Cavi
|0EP4 10, l75!/‘ Double | Ball 14BP4 1311716 16 IZ3/I6 D::?ble | C:\\v’ilf'yY °
|0FP4* 10Y, 17% None i Cav!fy |4EP4 1311716 16 13/16 Double | Cavity
10MP4 10!/ 17 Double 2 Cavity 14CP4 1311/16 163 Single | Cavity
10CP4 10%3 16% None I Ball 14D P4 1311716 18% Double I Cavity a
i . 14H P4 1311716 16% Single 5 Cavity
10-inch glass round, 50°, electrostatic focus 146 P4 1311716 173716 Single 5 Cavity
10D P4* 102 7% None 5 Cavity o 15-inch glass round, 50°
12V2-inch glass round, 50° ISCP4 15634 217 Double | Cavity a
12LP4t 127/16 183 Double | Cavity - o
127P4 127716 1834 Double i Cavity a VBRI CIEE GOt
12VP4 127/16 18 Single 2 Cavity I5EP4 151710 224/10 Single ! Cap
I2\£/P:§ :2 ;;lb I73/4 i‘ingle 7 Special
12 27/16 17 one | Cavity -] O
12ZP4* 27/16  17% Single | Cavity 15-inch glass round, 57
12QP4 127716 17'/ Single | Bal! ISAP4 163 207 None | Ball a
12UP4 127/16 18% Double i Cone a,l |5DP4 1534 207 Single | Balt a
{3RP4 Bile U Seae 1 el 4
12 [ 7/ ingle all d i —60°
e 12106 187 N 3 Cavity S b c 16-inch glass round, .50—60
16MP4 16 203 D'ouble | Cavity
12V2-inch glass round, 40°, electrostatic focus l6Fp4 le! 21 Single ! Ball a
(6JP4 164 209, Double | Cavity
12AP4 123/16 253 None 4 Cap a, ¢ 16LP4 157, 22/ Double | Cavity f, 9
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Bulb Diameter Over-all Base Bulb Diometer Over-oll Base
or Diagonal length lon Trap Diagram Anode or Diagonal length lon Trop Diagram Anode
Tube Type (inches) (inches) Type Fig, No, Connector Notes Tube Type (inches) (inches) Type Fig. No. Connector Notes
16HP4 157, 211, Double | Cavity f 21-inch glass rectanqular, 70°
16D P4 ISy 2034 Double | Cavity a 1JP4 ] .
16CP4 1574 2 Double 1 €A Chio Q) ) N o Sl ENM aktp
R R b in ok
16-inch glass rectangular, 65°, electrostatic focus 2:2%:4' 21 ”/gz 23% Single 1 Cavity
. q 2 21 11/32 233% Single 1 Cavity o, q
I6AEP4 17 19% Single g Cavity 21 ARP4¢ 207/% B3 Internal | Cavity
16-inch glass rectanqgular, 70° g:a’;}t %5/7/32 S?} 2:23:2 : g::::z
16UP4 17V 184 Single | Cavity a ! ¢
16TP4 16 5/16 18/ Single I Cavity 21-inch glass rectangular, 70°, electrostatic focus
16Q P4 16/ 19 Double | Cavity a, e . .
16KP4} 16 18% Single [ Cavity 21AUP4 21%, B13/32 Single 5 Cavity
16R P4 18 183 Single | Cavity 21AVP4 21, 23 13/32 Single 5 Cavity
16XP4 161/ 18% Double I Cavity o glllw.‘ %: /la'/32 g% ggng:e g gav-.:y
16ABP4 141 8 i Cavit t ingle avity o
. ; /s /‘o Sials ' Y 21FP4t 201132 23y Single 5 Cavity m.s
16-inch glass round, 70 21XP4t 20% 22V, Single 3 Cavity
16ZP4 157 2/, Double I Cavity h : o
16WP4 157 17% Double | Cavity o, h. g 21-inch glass rectangular, 90
165 P4 157 17 5/16 Single | Cavity h 21 ACP4t 21 9/16 20? Single I Cavity
16Y P4 157/ 17 5/16 Single | Cavity h 21 AM P4} 21 9/16 20/: Single | Cavity
16YP4 157 17 3/16 Single | Cavity a 21 ANP4t 21 9/6 20 Singte 5 Cavity a, n
’ 16-inch metal round, 53° A s o S : Cavity  n
. & ingle avity n
16AP4 157%, 225/16 Double I Cone a 21AQ P4} 21 9/16 20 Single i Cavity o
16-inch metal round, 60° 22-inch metal round, 70°
16EP4 15% 19% Double i Cone -] 22AP4 2415 227 Single { Cone a

- L]
16-inch metal rOIllld. 70 24-inch metal round. 70°
166 P4 15% 1711716 Single | Cone ai 24APAL 24, W16 Single | Cone o
16-inch glass round, 60° 24BP4 241/ 247/16 Single [ Cone a
t6ACP4 157 0% Single 6 Cavity 24-inch glass rectangular, 90°
17-inch glass rectangular, 70° 24C P4t 24 211/, Single I Cavity a

A q 24VP4t 24 21 Single i Cavity
i78P4t 163 19% Single I Cavity .4 24XP4 24 2:@ Single I Cavity @
17AP4 1634 18% Single i Cavity | H :

0 q 24DP4t 24 21l Single 5 Cavity n
17JP4 16{ 19.9/16 Single i Cavity 240P4 2% 217 Sinale | Cavit
17Q P4t 164 199716 Single I Cavity K 24T p4s 2 1A Sindie | Sanitd
17UP4 16%, 19 9716 Single I Cavity  k 8 9 Y
17YP4 163 199716 Single I Cavity k 27-inch metal rectangular, 90°

'
17-inch glass rectangular, 70°, electrostatic focus 27AP4 267 2% Single | Cone n
17FP4 169, 19% Single 5 Cavity ° 27MP4* 267 223/16 Single | Cone
17HP4¢ 163 199/16 Single 5 Cavity n . °
17LP4¢ |s}/4 |93}7/|s Single 5 Cavity k. n 27-inch glass rectangular, 90
|7RP4 16% 19% Single 5 Cavity n f :
17VP4 16%, 195/16  Single 5 Cavity  k.n e 2 nym  Gingle | Cavity @

H H 27GP4 27 237/16 Single | Cavity a
17KP4 1634 19% Single [ Cavity p . H H
175P4 169, 193/16 Single s Savit -~ 27LP4 27 24 23/64 Single | Cavity

s g SR 0 2INP4 27 23% Single I Cavity
17-inch metal rectangular, 70° LN z ggﬁ Single | Cavity
ingle avi
17CP4 17 15 Single | Cone @ 30.inch metal 4 90° ¢ o

. . -inch metal roun
17-inch metal rectangular, 70°, electrostatic focus ' . .

N 30BP4 30/ 239/16 Single | Cavity a, n
17GP4 17 18 1/16 Single 5 Cone a, o
17TP4 16 13/16 195/16 Single 5 Cone a, n COLOR TUBES
17-inch glass rectangular, 90°, electrostatic focus 15-inch glass round, 45°, electrostatic focus
17TATP4¢ I6§@ I6‘(4 Szngle 5 CaVi.fy 15GP22(RCA) 14% 28 8 Metal flange
ITAVP4 16% 15% Single 5 Cavity ISHP22(CBS)  14% 26V 8 Metal flange
19-inc lass round, 66° .

hg — 19-inch glass rectangular, 62°, electrostatic focus
19FP4 187 22 Double | Cavity a I
19D pa ,BA 2 Double 0 Cavity o 19VP22(CB8S) 19V, 267/16 3 Metal flange
R 18% h Single : Ca ity < 21-inch metal round, 70°, electrostatic focus
19-inch metal round, 86° 2WAXP22(RCA) 20 11/16  255/16 9 Metal flange
19A P4+ 18% 22 Single i Cone a
19-inch glass rectanqular, 70° foofnofeds to C-R Tube List

q Aluminize

19JP4 18% 21 3/16 | i
R |g$p4 &Q 2"5/ 2::3:2 5 g::::; : tAluminized version listed in key to picture-tube suffixes
19EP4 17 21V, Double I Cavity a—Tube has no exterior conducﬁvT coating. Add 500-pupf, high-veltage filter
. ° capacitor when using tube as replacement for type having exterior coating.
. 20-inch glass round, 54 When this type is replaced by tube having outside coating, ground the
208P4 0% % None : Cap a Rt AR i No. 2 grid. For circuitry, refer to di f

. —Tri ype tube; has no No. rid. For circuitry, re o diagrams o
20-inch glass rectangular, 70° sets usLng triode and tetrode types. Alter receiver circuits where necissary to

A . it tube being used for replacement.
20CP4t 20 7/32 21 13/16  Single I Cavity anr ST .
200P4} 20 3/32 21% Single | Cavity s ﬁea'l;::‘ss. tube has 2.5-volt, 2.1-amp heater; all others have 6.3-volt, 600-ma
20-inch glass rectangular 70°, electrostatic focus f&:ﬂﬁe&l;i’:s curvature has 20-inch radius; all others in this group have
20MP4 20 9/32 221 Single 5 Cavit n e—Requires JETEC-RETMA type 106 focus coil; others in this group use type
20H P44 20 7/32 22 Singl 5 (S 'fy | 109 focus coil

ingle avity a.len.r - a
20LP4 207/32 22'/5 Single 5 Cavity n f—Faceplate curvature has 5é-inch radius; others in this group have 27-inch
20FP4 20 3/32 22/ Single 5 Cavity a, I, s radius,
20GP4 20 3/32 22‘/ Single 5 Cavity ° g—Deflection angle 50°. Deflection angle for other tubes in this group 60°
20JP4 20 7/32 22/; Single [ Cavity P h—,;lagius o{ ffaceplafe curvature is 56:1 inchehs. " " "

. i—Radius of faceplate curvature is 40 inches; all others in this grou ave
21-inch metal rectanqular, 70° 27-inch radius. P greup
21DP4 22% 21 Single 5 Cone e L—Iéﬂﬁ‘%jrlczr;dfaliehave outside conductive coatings: I78P4 has not.
21GP4 2% 2] Single 6 Cone a. p I Tupe with suffix ; i

8 — x A has external conductive coating.

g:%:: %% ggzg 2::3:2 ? gg:: m—]?xg;erihmenfal fyrl:e—firsfl run. ; -
n—Tube has low-voltage electrostatic-focus electrode.
21-inch metal rectanqular, 70° :—gz!lafefof:;ss I;Lgbhe-volfage electrostatic-focus electrode.
21D P4 22% 21 Single 5 Cone a, 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 21 225 Single 5 Cone a, n s—Suffixes A and C have outer conductive coating.
21 AP4 203 22% Single | Cone d t—Has curved mask and faceplate.
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JOE DOAKS
TV REPAIRMAN

Getting started in TV—or—

an aspirin a day

v

h

—%

N\

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.
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By HENRY FARAD

%

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
you 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

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
REPAIRS
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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 Doaks 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 can 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
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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, ete., 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 publie utility rates provided
for no exceptions. The law. ..

“I 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.

TELEVISION

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.

0Oddly 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
permanently 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
helper’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 years 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
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SERVICING

ARGE-SCREEN color television will give the average

television mechanic an opportunity 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,
syne, a.g.c. horizontal and vertical deflection and video cir-
cuits as in black-and-white receivers. However, the require-
ments for some of these circuits are more rigid. For ex-
ample, picture i.f’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 color 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 color 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:

1 2 3
(G — Y)+490° +I +(R—Y)
10

+REY Govoee 1 kv 6w

The color bar generator is 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., Inc., Camden, N. J.

4 5
+(G—1Y) +0
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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.

53



TELEVISION

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, controls 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 bar pattern with red information missing.

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

Fig. 9—Same as Figs. 7 and 8, but with green missing.

56

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-mc¢ 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-mc 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-me 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 3.58-me carrier
or chrominance signal, using a wideband oscilloscope. Fre-
quencies of 3.58 mc 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 sync, the trouble lies in the reactance tube or
oscillator circuits.

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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What's the dope on G

ORE than a few of us have
gotten a little behind on it, but
color TV has kept right on
going ahead—in giant 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 — Y,
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-mc 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 — Y.
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)
syvstem (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
— YY) 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 ke 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 demodulator (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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receivers and

Tubes are a simpler problem, but
one which has its ramifications. Which
type, 1-gun or 3-gun? And how about
size? The answers are still fairly
easy. The 3-gun type is the only one
now in common use, though most
awthorities act as if they expect the
tube of the future to be a I-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

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 color 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
fleld-sequential type; see April, 1954,
page &) 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. Fantastic
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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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
make 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 Moceasin, 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 subsecriber. 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
run 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-
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Blonder-Tongue channel-strip amplifiers.
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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
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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 e¢nce 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.

4
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a small antenna distribution system.

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 pic-
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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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 subcarriers? (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 subecarrier 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

*Vice president, DBrach Division, General

Bronze Corp.
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by antenna engineers during their orig-
inal development work because the fre-
quencies assigned to present color sub-
carriers were unknown. Therefore, the
subecarrier 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 subearrier.

Antenna modifications

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

_—\
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STRAP DIPOLE ENDS WITH ALUMINUM WIRE
4
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REMOVE 2" FROM CENTER ELEMENTS
(4

Fig. 1—Modifications for color TV.
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aluminum tie wire. 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 element 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.

From 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




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 broadcasting 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 is 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 mc its pattern breaks up into a

multilobed configuration having un-
favorable FM signal acceptance in
every direction. (See “U.H.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

'ANUARY., 1955

when FM interference appears on the
color TV picture, take a 30-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 stub 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 color TV pictures.
Consider the same number of lines on a

TELEVISION

picture of a baseball game. In mono-
chrome we sec 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-
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Fig. 4—Adjustable padding network.

creasing the value of Ry 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
Affray, had been located by sweepers
in 280.feet of water W a region par-
ti ifficult 3

attempt.

Fig. 1—Scene from 280 feet beneath the

the strong currents and heavy seas pre-
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 Affray’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

With

sea as seen on screen of TV monitor.
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Fig. 2—Marconi underwater TV cam-
era in a Siebe Gorman pressure case.

hog

r RALPH W. HALLOWS

scinating 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
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the surface, are ordinary 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 (300-375 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. 8). 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

Fig. 3—Monitor and control panel.
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Courtcs Iram' 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.

Figs. 4 and 5—Admiralty Official Photagraphs:
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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 crab 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 1I. 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

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
TV circuitry. It is the first complete
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
1 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, containing 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
veolume and on-off
knob and a channel
dial. The control
and 20 feet of cable
are standard equip-

A ‘j . : |
. __/‘géz ment with this
Lo chassis.
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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

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-
isties required for color. The tilt and
valley tolerances are + 159 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 i.f.
strip originally had four 6CB6 stages.
For color it was necessary to add a
fifth i.f. stage to provide additional
41.25-mc i.f. sound carrier rejection, a
wider if. response and about 10 db
additional picture signal gain.

The fifth i.f. 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-mec i.f. sound carrier frequency
as well as widening the if. response
about 150 kec. Since the sound is taken
off before this trap, the sound sensitivi-

*Raytheon Manufacturing Company, Tele-

vision and Radio Division.

VALLEY

OUND RF CARoIR
s

o aF cmmigr ¥

Fig. 1—Tolerance of the color tuner.

JANUARY, 1955

by adding another -

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 i.f.
test point is shown in Fig. 3. .. .

The video information after detection
is coupled to a 6AH6 cathode follower
and then to a video output socket where
the video signal is coupled by coaxial
cable to the color chassis.

A crystal 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 r 225w
K}
[
6CL | : 30ppt
22ut s5TH IF l

|
|
|
|
2 !
|
|
I
I

—_——

——————

120K

CATH FOLL |5
62K/ %

VIDEC QUTPUT

Fig. 2—Addition of fifth i.f. and cathode
follower to standard monochrome set.
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Part I'II1I1—Circuit tracing
an experimental
color TV -recetver

if., ratio detector and audio “output
circuits as are used for the monochrome
receiver. Sync, 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-me 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 mc and its sidebands)

100% 4 42.17

145MC
50%——X 45.75MC 41.6TMC
.
0
41,25MC
46D8 MIN ATTEN

Fig. 3—The i.f. response at test point.
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RELATIVE OUTPUT

3.58 4.5
FREQ MC

Fig. 4—The Y channel video response.

to pass. The over-all video sweep re-
sponse has a 6-db peak at 4.1 mc to
compensate for the rolloff at the cor-
responding (41.67-me¢) i.f. The pur-
pose is to secure over-all flat response
of the 3.58-mc color subcarrier 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 I-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-mc¢ 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-mc 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.
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4.1

RELATIVE RESPONSE

3.58 45
FREQ MC
Fig.5—Chrominance bandpass response.

its plate circuit. The output from the
primary is coupled to the suppressor
grid of the R — Y demodulator 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.

"TELEVISION

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
grid 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
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From the original ""La Télévision? . .. Mais c'est
trés simplel" Translated from the French by Fred
Shunaman. All North American rights reserved.
No extract may be printed without the permis-
sion of RADIO-ELECTRONICS and the author.

WTELEVISION . . . it's a cinch

Fourteenth conversation, second half: Down
with capacitors! direct coupling; restor-

ing the d.c. component; the useful diode

By E. AISBERG

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

KEN—You’re 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 ciréuit.

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 acts as the brightness control, too!

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

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

WIiLL——I can’t see any connection!

KEN—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 current, 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—] 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 cireunit, if
no one else! Is there any way around that problem?

KEN—There are complex direct-coupling circuits 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-frequeney 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 yvou'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



vou 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—Onece 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 sync voltages off first, but that’s usual.
You can also use several restorer diodes—one after the

R

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
vou 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-mc band. A review of new British
TV developments in Wireless World
describes two novel keyed a.g.c. circuits.
The circuit in Fig. 1, used in Ultra
receivers, is 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
off V1, its resistance increases to many
times R3 so almost the full amplitude
of the video 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
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and develop a negative charge on the
upper plate of C4. This voltage is used
for a.g.c. A variable 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.

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—AnN excellent question!
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.
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. ’Way 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 . . . !

There would certainly be

And if they’re positive-

TO BE CONTINUED

CIRCUITS

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 C3) 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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Al photos canrtesy Admral Coiporation)

The machine at left in-
serts wire jumpers that
connect the circuits on

The 30-foot line of automatic machines L c =
a printed-circuit board.

in the pheto 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 board are soldered in a
single dip operation.

LSO . ot eX Left — “Before”

. PE “‘}*\N N &}\” printed wiring. An

i%ﬁ*‘i 8\ ‘! 7 E vy s '# . Aal/ | - ol}:l-style TV unlder-

~ P v - A 4 chassis. Right —

e g‘;’“ sy XN A = /\w “After” printed wir-
3 . \ > i ]

& , ing. Greatly simpli-

“\ %« fied layout has no
~ 4 3 dangling parts or
- PR leads.
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SIMPLE GRAPHICAL
SOLUTION FOR

AND

TV field strength in any
area can be quickly esti-
mated using 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 is a high-gain array or booster
necessary? :

These, and many similar u.h.f. or
v.h.f. 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.
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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

By C. F. ROCKLEY

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 voltage 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
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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 fiyback 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

and observe operation under these con-
ditions. The cell 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
horizontal 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
circuit 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 relatively 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
veoltage 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 partic-
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. cireuits. I can usually
clear the trouble by alignment of the
ratio detector but within a week the
trouble returns. Suspecting the r.f.
escillator, I have changed almost every
part in that circuit but still cannot
stop what appears to be drift. I wonld
appreciate any help that you can offer.
—M. R., Miami, 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-guf N750 temperature coefficient
ceramic capacitor in parallel with the
180-uuf capacitor connected across the
secondary of the ratio detector trans-
former. Then, realign the transformer.

Poor resolution

I have an RCA receiver inodel
21D328 badly lacking in detail. This
trouble appears on all channels. Check-
ing 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 Adr King model 700 came in with
a 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, Mass.
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.
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35
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'
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¥
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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 Bendix, 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 synec action means
proper sync clipper action. Often a
defective component will pass the hori-
zontal pulses at 15,750 cycles and
seriously attenuate the lower-frequency
60-cycle pulses.

However, you will do well to start
by replacing the sync clipper and ver-
tical oscillator tube and the vertical
output tube. If this does not help, use
your 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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S p——— -
Alobama
WABT Birmingham .........13
WBRC-TV Birmingham
WMSL-TV Decatur
WALA-TV Mobile ...
wCOoVv-TV Montgomery
WSFA-TV Montgomery
Alaska
KFIA Anchorage ........... 2
KTVA Anchorage ........... i
Arizono
KTYL-TV Mesa (Phoenix)
KOOL-TV Phoenix
KPHO.TV Phoenix
KOPO-TV Tucson
KVOA-TV Tucson
KIVA Yuma
Arkaonscs
KFSA-TV Fort Smith
KARK-TV Little Rock .
KATV Pine Bluff ..........
California
KAFY-TV Bakersfield .......... 29
KERO-TV Bakersfietd .10
KHSL-TV Chico . L2
KIEM-TV Eureka . .3
KJEO Fresno . .47
KMJ-TV Fresno . .24
KECA-TV Los Angeles .7
KHJ-TV Los Angeles .9
KLAC-TV Los Angeles .13
KNBH Los Angeles .4
KNXT Los Angeles .2
KTLA Los Angeles .5
KTTV Los Angeles .1
KMBY-TV  Monterey .8
KCCC-TV Sacramento .40
KSBW-TV Satinas ... 8
KFMB-TV San Diego 8
KFSD-TV San Diego . ¢
KGO-TV San Francisco 7
KP1X San Francisco .5
KQED San Francisco . .9
KRON-TV San Francisco . . 4
KSAN-TV San Francisco .32
KVEC-TV San Luis Obispo .6
KEYT Santa Barbara .. .3
KOVR Stockton .13
KTVU Stockton . .36
KCOK-TV Tulare ..oo.oevneeenes 27
Colorado
TV Colorado Springs L1
KRDO-TV (;olorado Sprmns 13
TV Denver ......... .9
KFEL-TV Denver 2
KLZ-TV Denver .7
KOA-TV Denver o .4
KFXJ-TV Grand Jun -
KCSJ-TV Pueblo . ...caineenen 5
Connecticut
WICC-TV Bridgeport ........... 43
WGTH-TV Hartford ..
WKNB-TV New Britain
WNHC-TV New Haven ..
WATR-TV Waterbury ......... .
Delaware
WDEL-TV Wilmington .......... 12
District of Columbia
WMAL-TV Washington 7
WNBW Washington 4
WTOP-TV Washington .9
WTTG Washington 5
Florida
WFTL-TV Fort Lauderdale .....23
WITV Fort Lauderdale L7
WINK-TV Fort Myers By
WIJHP-TV Jacksonville ..36
WMBR-TV Jacksonville .4
wWTV) Miami .4
wDBO-TV Orfando ao .6
WINO-TV Palm Beach caooo 8
WIDM Panama City ........ 7
WSUM-TV St. Petersburg ..38
WIRK-TV W. Palm Beach .21
Georgia
WALB-TV Albany ....... .10
WAGA-TV Atlanta .. 5
WLW Atlanta 8
waxi-Tv Atlanta 36
WSB-TV Atlanta .2
WIBF-TV Augusta 6
WRDW-TV Augusta .. 2
WDAK-TV Columbus 8
WRBL-TV Columbus 4
WETV Macon 47
WMAZ-TV Macon 13
WROM.TV Rome ... .9
wWT0C-TV Savannah 1
Howaii
KGMB-TV Honolulu .9
NA Honolutu -
KULA-TV Honolulu .4
idaho
KIDO-TV Boise .............. 7
KID-TV fdaho Falls .3
KBol Meridian .... 2
linois
WBLN Bloomington ......... 15
WCIA Champaign .3
WBBM.TV Chicago .2
WBKB Chicago .7
WGN-TV Chicago .9
WNBQ Chicago .5
WDAN.TV Danville .
WTVP Decatur ..
WSIL-TV Harrisburg
WEEK-TV Peoria .....
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WTVH-TV

KVTV
KWWL-TV

WAVE-TV
WHAS-TV

(Canadian list n-xt month)

Pegria ...
Quincy ..
Rockford
Rockford ...
Rock island
Springfield

Bloominaton
Elkhart ....
Evansville

Fort Wayne
Indianapolis
Indianapolis
Lafayette
Muncie ...
South Bend
Terre Haute
Waterloo-Ft.

Ames ...
Cedar Rapids
Cedar Rapids
Davenport

Des Moines
Des Moines
Fort Dodge
Mason City
Sioux City
Sioux City
Waterloo

Great Bend
Hutchinson
Pittshurg
Topeka ....
Wichita
Wichita

Henderson
Louisville
Louisville

Alexandria
Baton Rouge
Lake Charles
Lake Charles
Monroe
New Orleans
New Orleans

Shreveport ...........
Bangor ......occeeenn 5
Bangor .5
Lewiston ..... 47
Poland Sprmg .. 8
Portland .. . 6
Portland .. 3
WPMT Portland ......... ... 53
Maryland
WMAR-TV Baltimore
WAAM Baltimore
WBAL-TV Baltimore
wWBOC-TV Salisbury
Massachusetts
WMG Adams-Pittsfield ....74
WBZ-TV Boston .. 4
WNAC-TV Boston .. 7
WTAO-TV Cambridge 56
WHYN-TV Holyoke ao 55
WWLP Springfield 61
WWOR-TV Worcester ........... (5]
Michigan
WPAG-TV Ann Arbor .......... 0
WNEM-TV Bay City- Sagmaw .9
WWTV Cadillac 3
WIBK-TV Detroit 2
WWJ.TV Detroit .4
WXYZ-TV Detroit 7
WKAR-TV East Lal 0
wDOD-TV Grand Rapids 8
WKZ0-TV Kalamazoo 3
WILS-TV Lansing 3
WIIM-TV Lansing . 6
WKNX-TV Saginaw . - 7
WPBN-TV Traverse City ..o.... 7
Minnesota
KMMT Austin 6
KDAL-TV Duluth-Su 3
WDSM.TV Duluth-Sugperior 6
KSTP-TV Minneapolis-St. .5
wCCO0-TV Minneapolis 4
WTCN-TV Minneapolis
KROC Rochester
WMIN-TV St. Paul ............
Mississippi
wITV Jackson
WLBT Jackson
WSLI-TV Jackson
WTOK-TV Meridian
Missouri
KFVS Cape Girardeau ..... 12
KOMU-TV Columbia .8
KHQA-TV Hanniba} o d
KSWM-TV Joplin A2
KCMO-TV Kansas y . 5
KMBC-TV Kansas City . 9
WDAF.-TV Kansas City . 4
KDRO-TV Sedatia . 6
KTTS-TV Springfield .10
TV Springfield .3
KFEQ-TV St. Joseph .2
ETC St. Louis .9
KSD-TV 8t. Louis .5
KWK St. Louis ... .4
wTVvI St. Louis-Belleville.. .54
Montanc
KOOK-TV Billings ...oeeieiniis 2

KXLF-TV Butte ......c..e.0n-.. 6
KFBB-TV Great Falls .
KGVO-TV Missoula ...
Nebraska
KOLN-TV Lincoin .............12
KUON.TV Lincoln .. 12
KMTV Omaha
WOW-TV Omaha ...
Nevoda .
KHOL-TV Kearney ............13
KLAS-TV Las Vegas
KZTV Reno ......
New Hampshire
WMUR-TV Manchester ...... veee 8
New Jersey
WRTV Asbury Park ........58
WATYV Newark ............. 13
New Mexico
KGGM-TV Albuguerque
KOAT-TV Albuguergue
KO0B-TV Albuguergue
KSWS.TV Roswell .............
New York
WROW.TV Albany ........ caoodl
WNBF.TV Binghamton 12
WBEN-TV Buffale .4
WBUF-TV Buffalo 7
WGR-TV Buffalo 2
WCNY-TV Carthage-W .7
TVE Efmira .24
WABC.TV New York .7
WABD New York . 5
WCBS-TV New York o &
WOR-TV New York . .9
WPIX New York . L1
WRCA-TV New York .. 4
WKNY-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 Utica .......vveenes 13
North Corolina
WISE-TV Ashevelle ........... 62
WLOS-TV Asheville .43
WAYS-TV Charlotte ..36
WBTV Charlotte .. 3
TVD Durham ... L
WFMY-TV Greenshoro .2
CcT Greenville oo £
WNAO-TV Raleigh ..28
WMFD-TV Wilmington . B
wS8JS-TV Winston-Salem 12
wWT0B-TV Winston-Salem .26
North Dakoto -
KFYR-TV Bismarck
WDAY.TV Fargo
KCJIB-TV Minot .
KXJB-TV Valley City .......... 4
OChio
WAKR-TV AKFOR e, 49
WICA-TV Ashtabula .15
WCET Cincinnati .48
WCPO.TV .9
WKRC-TV i .12
WLWT Cincinnati .5
WEWS Cleveland .5
WNBK Cleveland .4
WXEL Cleveland .9
WBNS-TV Columbus 10
‘WLWC Columbus .4
WTVN Columbus 6
WHIO-TV Dayton 7
wWLWD Dayton .2
WLOK-TV ima ..... .73
WSTV.TV Steuhenvllle .9
WSPD-TV Toledo ..... o
WFMJ-TV Youngstown
WKBN-TV Youngstown o
WHIZ-TV Zanesville ........... 50
Oklahoma
KTEN Ada ......... 000co0caa 10
KGEOQ-TV Enid .93
KSWO0-TV Lawton . .7
KTVX Muskogee .. 8
KLPR-TV Oklahoma .19
KTva Oktahoma .25
KWTV Oklahoma .9
WKY.TV Oklahoma .4
KCEB Tulsa ........ .23
KOTV Tuisa . 6
Kv00-TV Tolsa .....ciieiinann 2
Oregon
KVAL-TV Eugene .13
KBES-TV Medford .5
KOIN-TV Portland . 6
KPTV Portland  ......... ... 27
Pennsylvania
WFBG-TV Altoona ......... 1)
WLEV-TV Bethlehem .51
WGLY Easton .57
wicu Erie 2
WSEE Erie ..... .35
WCMB-TV Harrisburg .27
WHP-TV Harrisburg .55
WTPA Harrisburg 71
WARD-TV Johnstown .56
WIJAC-TV Johnstown . B
WGAL-TV Lancaster . 8
WKST-TV New Castle .. 45
WCAU-TV Philadelphia .. 10
WFIL-TV Phitadelphia . .6
WPTZ Philadelphia 3
wDTV Pittsburgh o &3

tatiOIl LiSt as of November 15,
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WENS Pittsburgh .

WQED Pittsburgh

WEEU-TV Reading

WHUM-TV Reading

WARM-TV Scranton

WGBI-TV Scranton

WwWTVU Scranton ..
WBRE-TV Wilkes-Barre
WILK-TV Wilkes- Barre
WNOW-TV

WSBA-TV

Puerto Rico

WAPA-TV San Juan ........ .. 4
WKAQ-TV San Juan ........... 2
Rhode Island

WJAR-TV Providence

WNET Providence

South Carolina

WAIM-TV Anderson ............
WCSC-TV Charleston

WUSN-TV Charleston

WCO0S-TV Columbia

WIS-TV Columbia

WNOK-TV Columbia ..

WBTW Florence

WFBC-TV Greenville

WGVL Greenville

South Dakota

KELO-TV

Tennessee
WDEF-TV
WJHL.TV
WROL.TV
WTSK

4
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<<<<<<<

XRARARRR X
P EL]
wrom

i

KGEN-T

Sioux Falls

Chattanooga .........
Johnson cny .
Knoxviile
Knoxville
Memphis
Memphis
Nashville
Nashville
Nashville

Abilene
Amarillo
Amarillo
Austin
Beaumont

El Paso ..
Fort Worth .
Galveston
Harlingen
Houston
Houston
Longview
Lubbock
Lubbock
Midiand
San Angel
San Antonio .
San Antonio
Temple
Texarkana ..
Tyler-Longview
waco
Weslaco
Wichita Falls
Wichita Falls
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3
o
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Salt Lake City
Salt Lake
Salt Lake

[XTTFS

Danvilte
Hampton-Norfolk

WSVA.TV Harrisonburg

WLVA.-TV Lynchburg ...........
WACH-TV Newport Ne

WTAR-TV Norfolk

WTVR Richmond 0 6
WSLS-TV Roanoke .0
Vermont

WMVT Montpelier ........... 3
Washington

KVO0S-TV Bellingham .......... 2
KING-TV Seattle .5
KOMO-TV Seattle 4
KXLY-TV Spokane .4
KHQ-TV Spokane .6
KREM-TV Spokane o 7
KMO-TV Tacoma .3
KTNT-TV Tacoma Ny
KIMA-TV Yakima 29
West Virginia

WCHS-TV Charleston

WKNA-TV Charleston

wWJPB-TV Fairmont

WSAZ-TV Huntington

WTAP Parkersburg

WTRF-TV Wheeling

Wisconsin

WEAU-TV Eau Claire .......... 13
WBAY-TV Greenbay .. o2
WKBT La Crosse o
WHA-TV Madison ..

WKOW-TV Madison

WMTV Madison

WMBV-TV Marinett

WCAN-TV Milwaukee

WOKY-TV Milwaukee

WTMIJ.TV Milwaukee

WTVW Milwaukee

WNAM-TV Neenah

WSAU-TV WaUsSau  ......ccounen
Wyoming

KFBC-TV 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
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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} INS6A
M
”
SWEEP & Al
MARKER INPUT ¢/ 4]
N BEAT-FREQ
200 7 120n  OUTRUT

Fig. 2—Diagram of Chromatic Probe.

signed for use with specific equipment,
but with slight modifications it can be
used with most sweep and marker gen-
erators. Details of the modifications
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-

*Field Engineer, Simpson Electric Co.

8KC

ovoLT

b

5

Fig. 3—Response curves: a, using de-

modulator probe; b, using low-capaci-

tance probe. “A” is area of low-fre-
quency attenuation.
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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 opecrating
condition in which a 160-mec center-
frequency signal from a sweep genera-
tor is swept over a 5-me 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 me 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 wuses three
IN56A crystal 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 terminated
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

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
r.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 thz tuned
circuits of the receiver under test will
reject the additional frequencies.

But consider the situation when the
Chromatic Irobe 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
r.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.

50
FROM CHROMA
CENERATORS crmanaric |RUT | awon Proee
5
4
SCoP
FROM CHROMA m
GENERATORS  cromaric |“RUT [~ wrtar
PROBE PROBE
5
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-frequeney 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-

FLAT-TOPPED RESPONSE
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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 bloeking 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 mixing
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.

X Courtesy Ad.miral Corp.
Fig. 6-b—Response obtained with probe.

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 eolor 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 eircuit 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
obtained 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 characteristies. END
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RA’NBOW GENERATOR

CHROMA

MOBEI: iSO

=LUMIBANCE .

FUNCTION

By WINSTON H. STARKS*

EW instruments and techniques
are required to service color
television receivers. Laboratory
resesrch and practical testing of

color TV in the field have proved that
color servicing rieed 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 patiern generator. The front
panel controls of the generator are a
CHANNEL dial for selection of channels
2 through 6, a RaINBOwS dial for selec-
tion of from one to eight rainbows or
color spectra, a FUNCTION switch for

*Winston Eleetronies Inec.
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selection of either cHrROMA (3.58 me)
or LUMINANCE (B0-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 ef the generator is
shown in Fig. 1. Qne section of a 12AT7
serves as an r.f. oscillator, with grid
circuit tuning fremn channels 2 through
6. The remaining section is used as a
chroma oscillator and modulator. A
stable grid-tuned circuit is used to
minimize drift of the 3.58-me¢ chroma
oscillator. The tuning of the grid circuit
(C1 and L1) produces the effect of
phase modulation. When it is tuned to
3.576545 mec (standard chroma sub-
carrier frequency), the RAINBowS dial
will be set on 0 and cAL, the phase mod-
ulation effect will he zero, and no colors
will be produced. When the grid circuit

TEST INSTRUMENTS FOR TV

Stmplified

color pattern
generator
for speedier
color TV

servicing

is tuned to 3.579545 mc minus the hori-
zontal scanning frequency (3.579545
me — 15.734 ke = 3.563811 mc), 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:
1—123°, an orange-red
Red—103.5° (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
appear ing at definite locations and
yhases *The principle- by which these
colors are produced is called linear
phase sweep. This new concept of color

. pattern generation simplifies methods

for test and alignment of color televi-
sion receivers.

when in the CHRoMA position. Placing
this switch in the LUMINANCE position
heatel

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-mec sub-
carrier having a phase change from 0
to 360°. Therefore, if a 3.579545-mec
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-mc 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 subecarrier must run at a fre-
quency 15.734 ke lower than the stand-
ard 3.579545 me, or at a frequency of
8.563811 mec. 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

The FUNCTION ‘switch.
allows the chroma oscillator to operate

voltage to the
“chroma oscillator grld This kills the

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 rf
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 circuit 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.

CHROMA OUTPUT
10

(CHANNEL TUNING =

o N

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 pattelns in Fig.
4 are:

a. Improper adJustment of the mastel
phase control.

b. Color hold control and generator
locked in on 3.58 me. :

¢. 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.

j. Reddish-orange and light-blue bars
produced by I demodulator alone. The
Q demodulator is defective.

iridicates
amplifier

indicates
amplifier
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Fig. 1—This simple circuit suppli;s a complete bar pattern for color TV service.
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Fig. 2—The complete color bar pattern.

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, 4, j and k may be
produced for verification of diagnosis
or for demonstration by pulling the
corresponding demodulator tube

Color subcarrier alignment

The 3.58-mec subearrier circuit can be
aligned simply with the Rainbow Gener-
ator and a scope capable of displaying
a usable signal at 3.58 mc. 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-
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GREEN SHADES

a
LIGHT GREEN >
b
REDS BLUES %
¢

RED BLUE 9
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just the variable element as described
in the receiver manufacturer’s instruc-
tions.

The circuits requiring adjustment at
3.58 mc 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-
mc 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

BLUE-GREEN MIX 8LUE " GREEN
4
RED RED-GREEN MIX GREEN
f
RED BLUE BLUISH
g

Fig. 4—Eleven common patterns obtain-
able with the Rainbow Generator. These
offer valuable clues in color servicing.

TEST INSTRUMENTS FOR TV

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 1-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
i 58% 3 42% g
R-Y -I ~(R-V)
DARK RED BLUISH GREEN
4
26% —d 63% -
-(8-1) ] B-Y Lo
DARK GREEN BLUE SHADES e
{
} 46% —{ 54% {
+1 -1
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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, I 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
-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 circuits.

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 fregzzemy range

of this instrument

makes

it a natural

in color TV service

@ sciLoscoPE

Dy HUGH HERRING

The scope to be deseribed 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:
% db to 5 me
— 2% db at 6.5
— 5 db at 7 mc
809 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 overshoot
from 20 cycles to 9 ke

1+

me

2. Rise time less than 1.25 microsec-

onds up to 110 ke

Impedance: (Input) Direct, without
input cable measures 1.2 megohms in
parallel with 38 uuf

Maximum input voltage: Not to ex-
ceed 600 volts peak to peak.

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 construction and future
versatility the scope was designed and

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 function-
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 cireuitry, 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 sync 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 circuits. One clamp
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CRO FOCUS  ASTIGMATISM CON

CRO
HORIZONTAL
CENTERING

HOR ATTEN

HOR ATTEN
FINE

TIME 0SC FINE
HOR DEFL

TIME 0SC
SWEEP OUTPUT

SYNC AND HORIZ INPUT
2-AXiS INPUT

CRO BRILLIANCE

TROL

CALIB SW

VERT ATTEN
FINE

VERT INPUT

SYNC POLARITY
LINE PHASE

Front view of the wide-band scope. Note screened vents on side of wooden cabinet.

diode prevents the voltage on the grid
of the 6AGSH from swinging much below
130, whiie 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 12AUT is a simple
cathode-follower isolation amplifier that
drives two 6AGT tubes in push-pull. The
other half is a diode-connected bias
clamp that keeps the output 6AGTs
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-

PL TO HTRS

sisting of R1, R2, R3 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

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 6ACT 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 6ACT7 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)

Parts for oscilloscope (Fig. 1)

Resistors: (Composition) 1—33, 1—280, 1—1,200,
—5,600, 1—8,200, 1--39,000, 1—é8,000, 1—110,000,
1—200,000, 1—470,000, (—820,000, 1—900,000 ohms;
7—I, 1—1.2, 1—1.5, 5—3.9, 1—8.2 megohms, I watt]
1—I2, 1—I5 1—30, 5—47, |—56, 2—I120, 3—I50,
|—270, 1—1,000, 4—10,000, 1—12,000, 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, 1—560, 1—1,000, 1—1,200,

42,200, 3—5,600, §--6,800, t—15,000, 1—48,000,
}—100,000 ohms, 2 watts. (Wirewound) 27,500
ohms, 5 watts, noninductive; 1—50 ohms, adjustable,

1—7,800, 1—20,000 ohms, 10 watts; 1—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).

Capacitors: (Mica) 1—56, 1—68, 2—150, 1—300,
1—390 ppf; 1—.0012, 1—0015, 2—.0027, 1—.0075 uf,
500 volts. (Paper) 1—.05, 7—0.1, 4—0.25, 2—0.5,
-+350v +230v  o+I50V +135V ~+125V T"BSV
6H/2TSMA
———IZK/lOW 15K /10w 850n/2WTZ70n/IW 2.2K/2W| 5K /5w
AV

4| s |+

L L L
a50v  T40 10450V rosov l0Tr2s0v

:

HIVAC

-— o

E 6.3v/1A TO CRT HTR

84 .

—1,5KVOTO INTENSITY POT
2, SKY .2 4,5k
j ,

Fig. 2—Diagram of the power supplies.

2—1.0 uf, 600 volts, tubular; 2—.02, 2—0.1, 1—0.25,

3—05, 1—4.0 uf, 400 volts, tubular where avail-
able; 1—0.1 uf, 200 volts, tubular, 1—I1.0 uf, 200
volts, bathtub. (Oil-filled paper) 1—.02, 1—0.I uf,

2,000 volts. (Ceramic trimmers) 6—7-45 uuf. {(Elec-
trolytic) 3—20 uf, 450 volts; 2—I10, !—I5, 1—20 wf,
350 volts; |—50 uf, 150 volts; 1—I0, 1—500 uf, 50
volts.

Switches (Rotary): }—s.p.st.; 2—2 gangs, 2 cir-
cuits, 5 positions; |—! gang, | circuit, |1 positions,
adjustable stop; \—4 gangs, 8 circuits, § positions,
adjustable stop; |—3 gangs, 3 circuits, |1 positions,
adjustable stop. (Toggle) |—s.p.s.t.

Sockets: 6—octal; 4—miniature, 7 pins; 2—minia-
ture, 9 pins; l—medium-shell 12-pin diheptal.
2—12AU7, 2—bALS, |—b8AUs, 4—6AGT,
, 1—6AG5, |—5CPI-A,

Transformers: |—power transformer, 225-250 volts
e.t. @ 20-30 ma; I—filament transformer, 2 volts
@ 600 ma or more,

Miscellaneous: Automobile ignition wire, 600-volt-
test rubber-covered wire, hookup wire, assorted tie
posts, terminal strips, Mitarta or fiberboard for
terminal boards, terminals or small brass screws and
bolts for terminal boards; l—chassis 17x13x3
inches, l—chassis 17 x 6 x3 inches, aluminum for
panel and subchassis, knobs, shield for SCPI.

Parts for power supply (Fig. 2}

Resistors: 1—270, 1—I,500, 1—4,700, 1—5,300, |—
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—1,500, [—2,000 ohms, 10 watts,

Capacitors: (Electrolytic) 2—40, 1—10 uf, 450 volis;
2—10 uf, 350 volts; I—10, 2—I5 uf, 250 volts. (Qil-
filled paper) 2—0.2 uf.

Miscellaneous: |—power transformer, 750 volts c. t.
@ 250 ma, 6.3 volts @ 6 amps, 5 volts @ 3 amps
(Stancor P-8171 or equivalent); I—high-voltage
transformer, 1,300-1500 volts @ 5 ma, 6.3 volts @
| amp, 2.5 volts @ 2 amps, 1—filter choke, & henries,
275 ma; 1—5U4-G, I—bALS, 1—2X2-A, |—0D3 or
VR150; 2—octal sockets; |—4-prong high-voltage
socket for 2X2-A, |—7-pin miniature socket; 1—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—44 turns No. 36 enameled wire close-
wound on XR-50 form. -

L& and L7—&7 turns No. 36 enameled wire close-
wound on XR-50 form.
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-NOW READY FOR YOU!
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New Equipment! New Lessons! Enlarged Course!

e SPRAYBERRY PRACTICAL TRAINING IN

RADIO-TELEVISION

3 NO OBLIGATION TRAINING PLANS

You have NO MONTHLY PAYMENT CONTRACT to sign
... pay for this outstanding training as you learn!

The complete facts are so big and so imiportant to any man seeking
training in Radio-Television that I urge you to il the coupon be-
low at once for my big all-new 56 page FREE CATALOG and
FREL Sample Lesson. Get the full story of this remarkable new
Frank L. Sprayberry and up-to-the-second Training Plan. You'll read about my 3 NO
President, Sprayberty OB LIGATION PLANS or “packaged unit” instruction for both
Academy of Radio beuinners and the experienced man. You'll learn how I can now
prepare you in as little as 10 MONTIIS to take yvour place in this fust moving big money
industry as a Trained Radio-Television Technician. You'll see that youn take no risk ia
enrolling for my Training because you DO NOT SIGN A BINDING TIME PAYAMIENT
CONTRACT. I have been training suceessful Radio-TV technicians for 22 yvears . . . | can
prepare you, too, to get into your own profitable Service Shop or a good payving jols,
even if vou have no knowledge of Rudio-Television. Mail the coupon . . . I rush full
information FREE and without obligation. (No salesman will call.)

NEWEST PRACTICE AND TRAIN AT HOME
DEVELOPMENTS | WITH 25 NEW KITS OF EQUIPMENT

You get valuable practical experience in congtruction, test
ing and shop praetiee. You huild a powerful 2 band superhet
radio, the all-new 18 range Sprayberry multitester, the ney

These photos show only a small part of
the traini1g equipment | send my students.

Your training cov-

ers U H F, Color sprayberry ‘raining Tetevislon receiver, slznal zeneratos,
| . . slgnal tracer and mmany other projects. All equipment s
Television, F M, vours to use and keep . . . and you have practically every-

thing needed to set up a Ruadio-Television Service Shop.

All your training i8 IN YOUR HOMIE in spare hours.
Keep on with your present job and Income while learning.

Oscifloscope

Servicing, High

Fidelify Sound I help you earn extra spare tline money while you learn, It
you expect to he in the armed forees later, there is no bettcr
and Transistors. preparation than praetical Sprayberry Radio-Television

training. Rush coupon below for all the facts—iitE R}

SPRAYBERRY ACADEMY OF RADIO

111 NORTH CANAL STREET, DEPT. 20-T, CHICAGO 6, ILLINOIS

SPRAYBERRY ACADEMY OF RADIO  MAIL THIS COUPON FOR FREE
Dept. 20-T, 111 N. Canal St., Chicago 6, lll.  FACTS AND SAMPLE LESSON
Please rush all infarmation on your ALL-NEW Radio-Televisian Train-

ing Plan. | understand this does not obligate me and that no sales-
man will call upon me. Inciude New Catalog and Sample Lesson FREE.

o o H SAMPLE LESSON
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TRAIN Radic-Television’. PLUS an N P
N actual sample Sprayberry
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Under-chassis view of the scope.

cabling and generous use of tie points.
shows layout of chassis and positions of major parts.

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 critical
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 13 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,

Ihoto at right

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 more 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-
proximate 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

£ 5«3";}

S -
SUBCHASSIS

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 %-inch thick Micarta boards. Two
of these are 3 x 6 inches, one is 3 x 5
inches and one is 3 inches square. The
smallest holds the high-voltage resist-
ance-divider network. The terminal
boards are mounted on the front panel
with 21%-inch brass spacers. The bril-
liance, focus, horizontal and vertical
centering and astigmatism control po-

RADIO-ELECTRONICS
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checks. Precision resistﬁr

Prevents overlo,
rectifier
Iimit
1500 volts
tects meter
against AC
arcing. Another
exa;r’;{:_le of contj
eathkit design e, i
in the kit instrumgﬁe%‘z}:{)

UTILITY SCOPE

o |

e PEAK.TO.pEpK
CIRCUIT

VIVM

full wave recti-
put circuit per-
peak-to-peak
nts. Seven
— upper limits 4000
Just

age divider limits 5
S level (o 150 voﬁ.g
ver a;]ing the
xtends u

AC RMS range{:;p?;
further pro-
and circuitry
flash-over or

New styling and color-
ing 18 respox_:sxb]e for
tremendous improve-

ment in Heathkit ap-

pearance. The new 1n-

strument panel color
combination is high
definition white letter-
ing in a soft charcoal
gray panel. Cabinet
color is u lighter, feather
gray. The satin gpld
haked ename! cabinet

P ew STYLING
Y eoe COLOR

tious are vividly
clear against the
pleasing soft gray background. New kuobs
ol exclusive Heathkit design.

A for vou hams (deflection plate
terminals in rear of cabinet).
@\ ’erformance to spare for all

on following page.

vai
cove\'age \S‘a

five virtualy
b range

sweel T

£3
times greater % ange

lent retrace tim(:‘uy loss
teristics, 00 ¥
than ° ree ru{\“mg

gin of th-
N igh in Hea
and a new h‘fformance'

kit Scope pe

SEE TH

general seope applications. See specifieations

ON THE FOLLOWING PAGES
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for the WA-P2 Pream-
plitier is further indi

cative of the modern

pacesetting trend in Heathkit styling.




TEST INSTRUMENTS FOR TV

2 g et tentiometers are on the 3 x 6-inch
S psSm,, Co“\“\_\:?g\\?gess\:\“;\:“ Wi poal'ds with an eye toward ease of wir-

% ;gzo,,, S\:“"“‘géghos;“"iooo cre | ing and panel symmetry. The rest of

o Eppw0® | the components are mounted around the

E L E C T R O N I C . | controls. I used regular commercial

. | terminals riveted to the boards for

S W I T C H - mounting the various components. How-
1ndiv co\mo\;

< ever, vou ecan use small 4-40 brass
ntrols

screws and nuts as terminals and solder

to these. Again the need for rigid and
The basic function of the Heathkit £20on 60 tueney
Electronic Switch Kit is to permit Tcoarse, ‘gna ue

nput
JLDOE

neat workmanship cannot be over-
jgusl
comrol Foontrol.

| emphasized, as the insulation value has

to be very good due to the 2,600 volts

present on and around the terminal

i simultancous oscilloscope observa- €% eric boards and the voltage-divider network.
3:1? &f gxﬁeieggggggtgaac;s svlvl*;lgl}i : At this point it is safe to assume that
imposed for individual study. This ,-”"lfre%"*"ﬂ»p all of the lndlvulu?I subassemblies are
is accomplished through the use of q,‘é,”cuo” e checked and functioning properly. The
two individually controlled inputs e, h’/i,l Ilsgz"a!e'l extra work of hooking up each indi-

T

s

t’vi?)l;‘lzltr(l)gr _ ?ﬁgufféciﬁgllsﬁ?g’e?%ﬁé O”'er'gllu;,fgr MODEL 5-2 | vidual assembly to the power supply
~ output of the Electronic Switch is & | and checking it may seem unnecessary,;
o gonnect;ad} dig‘m-lﬁ to theAwtartig:al1 s aff e $2 3 50 however, the tinie spent in checking and
= i:lezgtw(:)ufd‘ebe SS(;i‘ll(lﬁgglIl)s(.)us o)l’)ge]aiiafi):;m(?f a sigli'lal or ® [REEmoyInegany faults which may be pres-
k waveform-as it appears at both the input and output ent will save a great amount of time
- stages of an amplifier. Shpg. Wi. | and unnecessary work in tracking down
~ APPLICATIONS 8 lbs. the faulty section after the completed

An Electronic Switch has many applications to increase scope is assembled. Also this method

%he °Ve'l;all OPS“ati“ghvelr\satiﬁt{’.ﬁOf 3(’19“; (Z§cilloscog_e. allows the builder to become familiar
t can be used to check amplifier distortion—audio ) ) . L A

crossover networks—phase inverter circuits—to measure phase shift—special “flth .the functioning of th? individual
waveform study, etc. The instrumenti can also be conveniently used as a square cireuitry and thus enables him to better
wave generator ?ver the range .og switching f_‘rﬁquingies, qftentﬁ)rowdmg thefe understand and use the finished product.
necessary wave form response information without incurring the expense o = e i

an additional instrument. Ownership of this instrument will reveal many entirely The’ 3 x b-inch . terminal board e
new fields of oscilloscope application and will quickly justify the modest cost of seen in the lgft side of .the top-view
the Electronic Switch Kit. ) photo is for direct connection to the de-

, flection plates. The deflection plate leads
gz . | Feathbct
6d«%é(/t LOW CAPACITY

are brought to connectors in the top
row and the peaking coils to corre-

i Vo lTAGE CAl I B RA'I'O R | PROBE KIT sponding connectors in the bottom row.
g No. 342 In normal use wire jumpers, as shown

2 e K I T f 3 $950 in the photo, connect the amplifiers to
& . ; rap 3 ° their respective deflection plates. The
MODEL VC-2 l i Shpg. Wt. 1 Ib. 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

tional scope input circuit. Excellent for ; g 2

| B ey, hign  impedance, o now be made up. This potentiometer

An oscilloscope accessory, the 342 Low

5 o Capacity Probe permits observation of

s I I complex TV waveforms without dis-
[ ] | tortion. An adjustable trimmer pro-

vides proper matching to any conven-
Shpg. Wt. 4 lbs.

pa £l oscill broad bandwidth circuits. The attenu- differs from the conventional in that
nother usetul oscilloscope ation ratio can be varied 1o meet in- 3 i g i .
accessory particularly in circuit develop- dividual requirements. l'fs mldp.omt is grounded. No commer

: cial equivalent could be found so one

2 . %
ment work and in TV and radio service B o pesms meee con nen s -

work. The Voltage Calibrator provides a was made from a Mallory 2-watt wire-
convenient method for making peak-to-peak | g/e@%éél | wound potentiometer. After prying off
voltage measurements with an oscilloscope, | he back. th N £ %)
by establishing a relationship on a compari- SCOPE DEMODULATOR the back, the center was found with an
son basis between the am;ln(litude of an un% ohmmeter, and a drop or two of solder
known wave shape and a known output o was flowed in, making contact with the
the voltage calibrator. Peak-to-peak voltage | P R o BE K IT & ? th ? ’\t g .C.t 4 th
values are read directly from a calibrated =3 No. 337-C CehLer o e resistance wire an €
panel scale without recourse to involved ) S50 metal case. This automatically grounds
calculations. | 3 5 the resistance to the case which in turn
'FI‘EATLiJfRES: i It i lariti Shpg. Wt. 1 Ib. is grounded when the control is in-
o off-set line voltage supply irregularities . 9
the instrument features a voltage regulato; Extend the usefulness of your oscil- stalled on the metal’ front panel. )
tube. A convenient “‘signal’’ posilion on the L"S“f"l‘;‘* e‘;yo}’l"}sf;}"gf ﬂ?dgf:i‘:r‘; The front panel is made from 3/16-
panel switch by-passes the calibrator com- f:u:d ri’n TV and radio receivers. or Y%-inch aluminum or dural stock
pletely and the signal is applied through the The Heathkit Demodulator Probe measuring 14 x 19 inches. All mount-
oscilloscope vertical inpul, thereby eliminat- I will be helpful in alignment work, . : . h -
ing the necessity for constantly transferring as a gain analyzer and a signal ing holes were laid out and t en.dl illed
test leads. tf;e;;ongﬁ C)??fgéscé;‘?&ﬁ‘“ﬁg;r}(‘f to size. The large circular opening for
ni T . . .
| Voltage limitls are 30 volts RMS the 5CP1-A scope tube was scribed with

With the Heathkit Volt- and 500 volts D.C.

age Calibrator it is pos-

dividers and cut out with a fine-tooth
G 1 wood-cutting blade in a jig saw.

l f;f lgotrgﬁgistzsef?;gsz When the pane} was d.rllled and cut,

£ within iaovol(alge ranlg(e of : it was sanded with medium-fine paper
.01 to 100 volts peak-to- H EAT H and then four coats of clear lacquer

£ ,If:,l{t" i1113 lglgevghﬁiulrgsgrx:l& co m pa n Y were sprayed on. This method of finish-

enjoy the added benefits ing gave a deep luxurious brushed-satin
offered only through com- BENTON HARBOR 20, k. effect, which has held up quite well

f RANGES:

s Eqigﬁgion £ aBtemteatlipe MICHIGAN | | despite hard wear.
i - ST The high-voltage, centering and focus
e L= == T : components and subassemblies are now
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NEW eathbit

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.  New-
Tortie i = S R ’req 3pe
Vertical frequency response within 5 db from 5 eps to 5 mc. Even more astounding, the K, Ueney,® wig
0 ) 14 d - ) . Cagy rap e
response is down less than 1}4 db at 3.58 mc. the color TV syne burst frequency. It is ge“er' Sy o8
essential that scopes for color work have these broadband characteristics, c,{’g/es 5,”%. fg ea
PRINTED CIRCUITS: Two printed circuit boards used in this fine instrument to insure s, 0. d oo €t gy
stuble, consistent perforinance. Problems solved by pre-engincering of boards, and their \cb?"ha",’.l‘
use guarantees completed unit that will have same characteristics as lab development ey [C0gy
! ARALILE . Cagy, Wit
model. Printed circuits simplify construction and save labor, N ,.;"blllgﬁ
NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 cps to mg%%‘:f:;g“&f?i‘;:gg: e,
over 500,000 cps. 5 times the usual range for scopes in this price range. An entirely new circuit intro- taneous, definite posl-

tioning without bounce

duced for the first time in any Heathkit. o OVershoot,

Eiﬂ’f;gf]’e&"ﬁmg: FEATURES: Other outstanding characteristics of this professional
tlon technique of oscilloscope are: Built~in 1V peak-to-peak reference for calibration of
vertical und hori- plastic CRT face-plate; 5" 5UP1 CRT; push-pull tior. and vert. deflec-
zontal amplifier 5 . . . N
construction made tion amplifiers; hor. trace width expandable to 3 times diameter of CR
&)Ssible through tube to allow inspection of any small portion of the signal; deflection
e lse of a single sensitivity, .025 volts per inch; wiring harness pre-formed and cabled

printed ctreuit
board.

v

Shag. Wi 27 lbs.

to save construction time and insure professional appearance and
operation. Incorporates efficient retrace blanking. Frequency 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. _
Uses 3UP1, 6AB4, 6BO7, 12BH7, 6CB6, 12AT7,2-12AU7, 6X4, 1V2,and 6C4. Quality components used
throughout so that outstanding performanee characteristics may be maintained for years to come. Plastic
molded condensers are used in all coupling and by-pass upplications. The “new-look in Heathkit styling
produces professional appearance in keeping with the professional performance of this instrument.

Clean, open, under
chassls construction
and wiring. Possible
only through use of
pre-cabled wiring har-
ness, and simplified
rinted circuit
boards.

NEW

NEW \  Peasttcr
Wea,{éé(,‘t ‘ 5” PRINTED CIRCUIT

3” PRINTED CIRCUIT ‘OSC|llosc0PE KIT
OSCILLOSCOPE KIT ‘ MODEL OM.1

147 %4 5 Shpg. Wt.
‘ $ 24 lbs,
MODEL OLl-1 ®
s z 9 50 Shpg. Wt. ‘ VERSATILE INSTRUMENT: The
® 15 lbs. new Model OM-1 general purpose

5BP1 CR TUBE

3 ‘ Oscilloscope represents an outstand-
\‘ ing dollar value in reliable test equip-
“_/ x v Tr Ao S ment. Full 5 inch CRT. Printed cir-
3GP1 CR TUBE wlgl? ?ﬁgﬁ i(r’xsulatl(;)n factor. euitbor Gt board.s fgr ease of _as_sembly,
‘ constant circuit characteristies, and
New compact utllity Scope—light- New Heathkit instrument styling— rugged component mounting. Tncludes all the design features necessary for
welght—portable for service work. charcoal gray panel with high reada- servicemen, students, experimenters, radio amateurs, ete. Frequency re-
bility white lettering. 2 e 5 :
Deflection plate terminals—ideal for ‘ sponse of amplifiers flat within 1 db from 10 cps tc 100 ke, and down only
ham transmitter modulation monitor- New Heath twin triode sweep gener- 7 db from 10 eps to 500 ke, Sweep gencrator range from 20 eps to 100,000
ing. ator 15-100,000 cycle sweep. cps. Also features new Heathkit color styling with chareoal gray panel and
ligh definition white lettering for readability even under subdued lighting
EXCEPTIONAL VALUE: The brand new Model OL-1 Utility Oscilloscope is designed conditions.
especially for portable applications so that outside servicemen or persons performing field ‘ DESIGN FEATURES: A full-size, versatile oscilloscope at a price you ean
tests can have the advantages of a scope available. Then too, it is idea! for home workshop, afford. Other features are: adjustable spot shape control; RF connections
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 svne; 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
circuit board used for constant circuit 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 ineh at ‘
1 ke, with input impedance of 12 mmifd shunting 10 megohms.
Horizontal response within 1 db from 10 cps to 200 ke, and within 5 db from 5 ¢ps to
500 ke. Hor. sensitivity .25 volts per inch at 1 ke, input impedanee of 15 mmfd shunting ‘

10 megohms. Sweep gencrator covers 10 eps to 100,000 cps with stable positive lock-in

cireuit. Cathode follower input in both vert. and hor. amplifiers; push-pull vertical and i

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. BENTON HARBOR 20,
MICHIGAN

JANUARY, 1955

e
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The new Heathkit Multimeter is a Mo ~Sen, "fg:;‘l“"
“must” to complete the instrument Simp2amy, Sf."'e e
lineup of any well equipped service on ey, g~ 90
shop. Here is an instrument packed g

with every desirable service feature,

many of which are not found in other

Multimeters. All of the measurement 135 meter

ranges you need or want. High sensi- pordl 08 S T wo

tivity 20,000 ohms per volt DC; 5,000 Yﬂ“g\, geale.

ohms per volt AC. col®

% ADVANTAGES

Complete portability through freedom

from AC line power operation—provides service
ranges of direct current measurements from 150
microamps up to 15 amperes—can be safely operated
in RF fields without impairing accuracy of measure-

Alp g
muni%
el lei . bre

20,000 al !
en o, 0h revers
S€nsig TIS Per vop poati¥ yinates £
‘;goo Oh‘ng' D¢ swilel Eoring ©
t Ac' ™8 per t‘zgc‘\eads.

MODEL MM-1

ment.

% 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

$26°)

Shpg. W1, 6 lbs

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 fu

rnished with the kit.

Heathkit

HANDITESTER KIT‘

MODEL M-1

The Heathkit

Model M-1 Handi-
tester
major requirements for
a compact, portable volt-ohm milliam-
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
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 O

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 battery are included in
the price of this popular kit.

$14% |
[ ]
Shpg. Wt. 3 lbs, l

I and attractive accessory

readily fulfills |

Zeathtc? RESISTANCE
SUBSTITUTION BOX KIT

MODEL RS-1

36 standard RTMA 1 watt
resistor values between 15
ohms and 10 megohms with
an accuracy of 10% are at
your fingertips in the Model
RS-1 Resistance Substitu-
tion Box kit. This sturdy

will easily prove its worth
many times over as a time
saving device. Order several
today.

Shpg. Wt.
2 Ibs.

| Fearthtit CONDENSER

SUBSTITUTION BOX KIT

MODEL
Cs-1

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
leads. Invest a few minutes
of your time now and save
hours of work later on.

EATH company

BENTON HARBOR 20,

MICHIGAN

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 eable for the high-voltage wiring
and 600-volt-test, rubber-covered wire
for all the rest of the interconnecting
wiring and ecabling. 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 funetion
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 neec-
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



NEW Teatlhbit

VACUUM

TUBE

VOLTMETER KIT

PRINTED CIRCUIT DESIGN

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

. circuit limits applied AC input to a sufe level. This circuitry and the isolation of
the meter in the cathode of the 12417 bridge cireuit affords a high degree of
protection to the sensitive 200 microampere meter.

The first kit instru-
ment to offer a la-
bor-saving, error-
free printed circutt

board. Your instru-
ment an exact wir-
ing replica of Engi-
neering develop-
ment model.

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 con-

RANGES:
Full wave rectifier
in AC input cirecuit.
Read peak-to-peak
and RMS volts with
upper llmit of 4000
P—Pand 1500 volts
RMS. Voltage di-
vider input circuit.

a polarity reversal switch,

Heathbit AC VACUUM TUBE

VOLTMETER ||

KIT

MODEL AV.-2

$2950 -

Extreme sensitivity has been ¢mphasized
in the design of the Heathkit AC VT'VM.
Ten full scale RMS ranges are .01, .03, .1,
.3, 1, 3, 10, 30, 100, and 300 volts. Fre-
quency respons€ is substantially flat from
10 cycles per second to 50 KC with input
impedance of 1 megohm at 1 KC. Will
accurately measure as law as 1 millivait
at high impedance. Total db range is —52
db to +52 db. An excellent kit for measur-

ing the output of phono cartridges and the gain of amplifier stages. Use it also
to check power supply ripple, as a sensitive null detector, and for compiling
frequency response data. Features one knob operation, 200 microampere
Simpson meter and precision resistors.

Heathkct
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
continuously at 25 watts and has a duty cycle of 3 minutes
at 50 watts. Total db range in five positions is —50 db to
+-48 db, using the standard 1 milliwatt 600 ohms.

JANUARY, 1955

$29°?

Shpg. Wt. 6 Ibs.

o e
e

Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 X
and 1,500 volts DC and AC RMS. Peak-t casy
peak ranges 4, 14, 40, 140, 400, 1400, 4000, & 3
Ohmmeter ranges X1, X10, X100, X1000, "0(“\, ()ﬁ'\_‘, T
XI10K, X100K, X1 meg. Additional features now \“‘c&m\-
are a db scale, a center scale zero position, and 1he s€

IMPORTANT FEATURES:

High impedance 11 megohm input—transformer operated —19,
precision resistors, 6AL5 and 12AU7 tube —selenium power recti-
fier— individual AC and DC calibrations—smoother improved
zero adjust control action—new panel styling and color—new
placement of pilot light —new positive contact battery mounting
—new knobs—test leads ineluded.

The new V-7 also sets the pace as a kit instrument style leader.
Smart, good-looking chareoal gray panel and soft feather gray
cabinet. High readability panel with sharply contrasting white
calibrations. The pleasing, eve eatching, modern styling is in
harmonious balance with the outstunding eircuit design improve-
ments. Easily the best buy in kit instruments.

‘ cation factor of 100. Can be used with

l probe body for safety of operation.

Heathkir PEAK-TO-PEAK

bakeg Charcog
\:‘)';5'1 g]ge"amel Leray
te oty
4 lhez(-}”ng

MODEL V-7

Weathbir 30,000 VOLTS DC
PROBE KIT

Measure up to 30,000 volts DC with the
Heathkit VT'VM and the 336 high voltage
Probe. Precision resistor provides multiph-

any 11 megohm input VI'VM. Housed
in a Polystyrene two color sleek plastic

PROBE KIT

$9 45

Shpg. Wt. 7 lbs.

No. 338-C

$550

oy Peak-to-peak values not exceeding
80 volts at a DC level of not more
than 600 volts, can now be read
directly by using 338-C Probe with
previous model Heathkit VTVM’s
or any VI'VM with 11 megohm in-
ut resistance. Probe construction
eatures a modern printed circuit
board for easy assembly. Frequency

Shpg. Wt. 2 Ibs, range 5 KC to 5 MC.

#eatikr RF PROBE KIT

the measurement of RF voltages up
to 250 MC with an accuracy of
+10%. The limits are 30 volts
AC and a DC level of 500 volts.
Designed for any 11 megohm
input VI'VM. Modern styling,
Polystyrene aluminum hous-
ing, Polystyrene insulation,

|‘ The Heathkit RF Probe will permit

easy assembly.

‘| and printed circuit board for

HEATH company

Sh
$350

No. 309-C

Pg. Wt
11b.

BENTON HARBOR 20,
MICHIGAN

7N



Heatbtcr 6-12 VOLT

BATTERY

. 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

il

car radios in addition to the conven- Cq,
tional 6 volt models. OUIDLI""Ous[
6 o) 121 "°'l»'¥e"""iam
RANGES: YOIt ope; either
This new Battery Eliminator pro- fon, \\5\'.\“2.0\&“‘ MODEL BE-4
vides two continuously variable output voltage COMo0S o®
ranges. 0—6 volts D.C. at 10 amperes continu- R
ously or 15 amperes maximum intermittent L3 50 ]
and 0-12 volts D.C. at 5 amperes continuously or 7.5 amperes max- $ o
imum intermittent. The output voltage is clean and well filtered, !
as the circuit uses two 10,000 mfd condensers. L]

The continuously variable voltage output feature is of definite
aid in determining the starting point of vibrators, the voltage oper- Shpg. Wi, 17 lbs.
ating range of oscillator circuits, etc.
OTHER USES:

The controllable low voltage DC supply has many other applications

i besides primary use in car radio service work. Can be nicely used as a battery charger, or low
voltage DC supply for electric trains. Has applications in high gain audio work requiring

E_ clean DC filament supply. Can be used for low power electro-plating or as a power supply

!

¥

for battery powered intercommunication systems.

VIBRATOR TESTER |MPEDANCE BRIDGE
kT T

MODEL VT-1 I

s14°?

Shpg. Wt. 6 lbs. !

'ghis tiqhe-sa_vikx}g MODEL IB-2
L evice will quickly
| pay for itself in your auto $595° Shpg. W1.
mdio service shop. 6 volt vibrat- ° 12 Ibs. =5

ors can be checked instantly on ¢

the Good-—Bad type meter scale. Operation
requires only a variable DC voltage from 4 to
6 volts at 4 amperes. Model BE-4 Battery
Eliminator is recommended for this applica- ment actually represents four instru-

tion. ments in one compact unit. The Wheat-

l The new Heathkit Impedance Bridge .
Five test sockets provide for the testing of l stone bridge for resistance measure-

features built-in ad justable phase shift
oscillator and amplifier. This instru-

hundreds of interrupter and self-rectifier types. ments, the Capacity Comparison ik
Proper starting voltage is determined easily bridge for capacity measurements,

and accurately. Over-all quality is then un- Maxwell bridge for low Q, and Hay
mistakenly indicated on the panel mounted bridge for high Q measurements.

meter.

DESIGN:

Pane}\provisions for ext%'ﬁall‘ %enfrator
‘. b two secti ial, -
Fearhkcs VARIABLE VOLTAGE | U550 oot VLT i L0
. its it tti
ISOLATION TRANSFORMER KIT fractions of unita are read on a

continuously variable calibrated
control. A special minimum capa-
city shielded and balanced imped- e
ance matching transformer be-
tween the generator and bridge
| circuit is automatically switched
»

Variable output voltage be-
tween 90 and 130 volts AC.
Rated at 100 volt—amperes
continuously and 200 voit—
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-
vicesfromtheline.

Many other uses,

especially wit MODEL IT-)
AC-DC type cir-

cuits. Do not con- 50 H E AT H
il S1O% company

former with the 3
hazardous auto S"',%gib\g" BENTON HARBOR 20, _5:
MICHIGAN

to provide correct load operation .
of the generator circuit. The in-
strument uses Y % precision re-
sistors and condensers in all meas- e
urements circuits, i

transformer type
line voltage boosters.

TEST INSTRUMENTS FOR TV

terns are shown in Fig. 3. Be careful to
keep the gemerator output low so the
amplifier is not overloaded. 1f 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.

90,
80
60)
40 l
A
L] maseumE _M |
1.5MC 46 5

50K

BASE LINE

b

[5-5me
[
8.5MC

BASE LINE

[

100KC SQ WAVE 307 5Q WAVE
5u SEC L 1
1uSEC+ d

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 6ACT7 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 6AGT’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-kc 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 injeet 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



NEW W%W

TV ALIGNMENT
GENERATOR

Y
2. Ce,
0,8 o,
70810 S
/,-0 4 b C
L, Ll Vapy
7 2%
»

Here is the most radically improved Sweep Generator in the
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,

marker.

supplied with the kit.

POWER SUPPLY:

Automatic am-
plitude control
circuit—con-
stant output
voltuge regu-
lated power
supply.

NEW Teartslbis 1
SIGNAL GENERATOR |
KIT

MODEL 5G-8
$I 950 Shpg. Wt.
[ ] 8 lbs.

The new Heathkit service type Signal Gen-
erator, Model SG-8 incorporates many de-
sign features not usually found in this
instrument price range. Frequency cover-

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-
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 calibration and the use of additional calibrating
equipment. The stable, low impedance output, features step and variable
attenuation for complete control of RF leyel. A separate 6C4 triode acts
as a 400 cycle sine wave oscillator, and a panel mounted switching system
permits choice of either external or internal modulation.

NEW Hearié:z BAR GENERATOR KIT

il & The Heathkit BG-1 produces a series of horizontal or vertical
J bars on a TV screen. Since these bars are equally spaced,

they will quickly indicate 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

N 20,00
70/2@"/2; &Z.’ 'lzf‘
'ztl'oeeh
I[’

age is from 160 KC to 110 MC in five ranges. all on fundamentals, with |

ctor
1ab h out”
Conlroator Wiida-
s\:lef‘enl“e\
mentals:

e,
oo”;l/y

1C
etc. erafe: ‘?\J\\\\(\\ e

Frequency coverage entirely on fundamentals, is ueucy OV ous 10C L welt
con(t]inumf; from 4 %VIC to 220 MC at an output level gfeax'-ccfg?x;\ RE 0v
well over a measurable.1 volt. FE(‘;‘TS volt-
i - o

asibme T3NGE MARKER:

erystal controlled The same instrument incorporates a triple marker

TreT—Sonihs  system with a crystal controlled reference. A variable

marker—provi- marker provides accurate coverage from 19 to 60

sions for external 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

Heathbit

LABORATORY

GENERATOR

KIT

The new Heathkit Laboratory type
Signal Generator definitely estab-
lisies 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
checks,

DESIGN:

selenium rectifier, etc.
RANGES:

power supply.

‘ or Service work,

|
{ HEATH compan

BENTON HARBOR 20,

MODEL Ts-3

;445.0

Shpg. Wt 18 lbs.

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-
5 out for rapid, accurate, TV alignment work.

N Y SR SE % F _§F _F " L i R 8 8 F §  §F " § ]

MODEL LG-1

*39°°

Shpg. Wt. 16 lbs.

Additional design features are copper plated shield enclosure
for oscillator and bufter stages resulting in effective double
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,

Frequency coverage from 150 KC to 30 MC all on funda-
mentals in five separate ranges. Qutput voltage ,1 volt with
provisions for metered external or internal modulation. Out-
put impedance termination 50 ohms. Transformer operated

Investigate the many dollar stretching features offered by
the LG-1 before investing in any generator for Laboratory

MICHIGAN

\\ MODEL for vertical linearity tests. The instrument wiil

L BG-1 also provide an indication of horizontal and

- vertical syne cireuit stability as well as overall

picture size. Operation is simple and merely

s 5 ° Shpg. Wt requires connection to the TV receiver antenna

° 4 Ibs. terminal. Transformer operated for safety.
R 5
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iTESTINSTRUMENTS FOR TV

wave into the vertical input jack of the

f No;, . . .
%l«'éé&t Subsnmc‘\o\;\u““’fg wuig® locg, amplifier and adjusting the 1-megohm
Rer— AteCaliyer e o q b B
VISUAL-AURA L snm“;‘\mer. '"cIO,fbla;e{I- potentiometer in the vertical-output

grid circuit for the best flat-topped
waveform. Increasing the resistance

G NAl T RACE R E | seems to improve the low-frequency re-
- - | sponse.
LS. |
: | | Voltage calibrator
KIT » P ' : g Adjusting the internal ealibration

voltage source is the final step. The first
part of this operation is to ealibrate the
| meter for peak-to-peak voltage read-
ings. Adjust the multiplier resistor in

o The new Heathkit Visual-Aural Signal Tracer features
_ aspecial high gain RF input channel used in conjune-

tion with a newly designed wide frequency range de- ] 2

modulator probe. High RF sensitivity permits signal SI,S,I; ang ser le.S with the mete? for full-scale de-
trqcm%]fromlthe r’ecewg; ;nntegin;i]lnyfyut, Serl).arat.e low “ecegg;,‘.’y .-uo"gl)robes | flection of the particular meter used
gain channel and probe aval able for audio circuit tes. With : g

exploration. Both input channels are constantly moni- ! leagg with an applied voltage of 400 peak to

peak. The meter recommended is a
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 l-megohm 2-watt
resistor until the desired full-scale de-
flection was obtained. If an accurate
multimeter with an a.c. range is avail-
able, the correct voltages can also be

tored by an electron ray beam indicator so that visual MODEL T-3
as well as aural indications may be obtained.

1 M\‘} ng-
NOISE LOCATOR: V‘;g&._\\ racht s 5 o
A decidedly unusual feature is a noise locator circuit ! ! ®

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 Shpg. Wt. 9 ibs.

as heard. Invaluable for ferreting out noisy or intermittent condensers, noisy re-

sistors, controls, IF and power trunsformers, ete.

WATTMETER:

= Built-in calibrated wattmeter circuit will prove useful for quick preliminary check of total wattage consumption

= of equipment under test. Separate panel terminals provide external use of the speaker or output transformer
for substitution purposes. Saves valuable service time by eliminating the necessity fcr speaker removal on every set up with only a small amount of cal-
service job, The same panel terminals also provide easy access to a well filtercd B plus supply for external use. g S h 1 divider t
Don't overlook the many interesting service possibilities provided through the use of this mstrument, and let culation. Set each vo tage. 1vider tap
the Signal Tracer work for you by saving time and money. 5 for the scale desired, making sure that

P E——— e the indicating meter reads full scale

z 5 . | each time. If the a.c. voltmeter method
: gedté&t CON DE N S E R C H EC K E R K l T is used to set the taps, you must multi-

ply the reading obtained on the meter

e

PRI

e

. Here is a handy test instrument for auy Service Shop. Unknown : 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 The meter is calibrated directly for

four ranges from .00t mfd to 1000 mfd. Resistance in the range
from 100 ohms to 5 megohms.

DC polarizing voltages of 25, 130. 250, 350. and 450 volts ate
available for Jeakage tests on all types of condensers. For electro-
lytics, a power factor control is provided to balance out inherent

i R e

400 and for 100 volts peak-to-peak.
These scales are used for 40-, 10-, 4-,
and 1-volt peak-to-peak full-scale read-

S

leakage and to indicate directly the power factor of a condenser | mgs.
= under test. Proper balancing of the AC bridge is reflected in the .
E degree (i)[ céosure of an elecftron beam indi(;:ator tube. l H The ﬁnal operahon
Model C-3 uses a transformer operatéd power supply, spring 3 q .
. MODEL C-3 return leakage test switeh, and a convenient combination of panel ansn'uCtlon or selection of the Ca.bl-
- scales for all readings. Test leads are furnished in addition to net is the last step toward completion
s 5 o Shpg. Wt precision components for calibrating purposes. Quick and easy to = of this scope. A metal cabinet for the
I 9 7 Ibs. operate. the Ieathkit Condenser Checker will save valuable time Toctay & el ilv be fabricated
L4 and increase your Shop cflicieney. mstrument cou easily be labricale

2 from aluminum or other sheet metal, or

E - —— Jo——— 'y | a sheet-metal shop would probably do
the job for a reasonable fee. The rest of

Feathtoiz " Q" METER | Heathkt fox a reasa
my equipment is in wooden laboratory-

KIT ‘ AUDIO OSCILLATOR | type cabinets, so a mahogany cabinet

KIT was constructed, coated with clear
MODEL QM-1 ‘ lacquer, and then lined with copper

MODEL AO-1 (i screening for shielding. Adequate

54450 ‘ $2450 shielding is important in any cabinet
L4 ° . | other than an all-metal type.

Shpg. Wt. 14 Ibs. ‘ Shpg. Wt. | When you are finished, you will pos-

Uo e sess an instrument worth well in ex-
cess of $600. With it you can measure

: : ‘ J f regular or ran-
the first practical popular priced Q meter available within ‘ T e N S i theae gy Eind obser :et pulsest o] 'I?gu aA tl' 1alr11:
. . . - S, " -
the price range of schools, laboratories. TV service men, and Thermistor controlled Lincarity resultg - dom repetition ra es_. ransien ) vo
experimenters. This instrument will enable the operator to ‘ a variation of no more than +1dbina ages of extremely high speeds in the

i

e

The Heathkit Audio
Oscillator will produce both sine and
square waves within the frequency range

The Heathkit QM-1 represents

G

simulate conditions encountered in practical circuits and to ’II‘Oh;-(z’:“w(illllo l)lgaﬁa)ssvzg{\iz;ll?]eﬁl‘;ltﬁ}lsﬁ,(}ft\{gk neighborhood of 1 and 2 microseconds
measure the performance of coils or condensers at the operat- from 100 CPS throughoﬁt gp,e audible with frequency components up to 5 and
ing frequencies actually encountered. All indications of value

i range. Low impedance 600 ohm output. = ¢ me can be clearly seen and measured.
are read directly on the 414" 50 mieroampere Simpson cali-

Precision 1% resistors, used in the range .
! multiplier eireuits to provide accurate Steep-fronted leading edges of pulses
brated meter scale. Measures Q of condensers, RF resistance,
and the distributed capacity of coils: Oscillator sectian

calibration. such as encountered in radar or loran
supplies RF frequencies 150 KC to equipment stand out boldly and are
18 MC in four ranges. Calibrate faithfully reproduced. One glance at
capacity with range of 40 MMF television horizontal syne and video
to 450 MMF’ with vernier of +3 AT H pulses on this instrument as compared
MMF. Investigate the many serv- H E com p an y . | to any of the cheaper scopes currently
ices this instrument can perform [ available will show up the startling dif-
iovers BENTON HARBOR 20, ference immediately. Many other appli-
cations will become apparent with ex-
perience in the use and versatility of
. this instrument. END

MICHIGAN

G
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21,
u,
‘: ;" Tey S,
’. lqadla "age
Mé‘t re,:f:lﬂfa ,'agdro' Improved smooth running

2 1 chart mechanical action.
a"etoaofq sy, rol

T : g
construction

—new harness
type wiring—

closer  toler-
K I T ance resistors.

The Heathkit TC-2 Tube Checker was primarily de- R
signed for the convenience of radio and TV servicemen ‘ee,s\"g{\’
and will check the operating quality of tubes commonly PO o

encountered in this type of work. Test set-up proced- 5@«3‘:‘&@“‘00\\0;\? .

ure is simplified, rapid, and flexible. Panel sockets 200 W ™ y
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, Pty - . "
7 and 9 pin miniatures, 5 pin Hytron, and a blank v e, . . ',‘

socket for new tubes. Built-in neon short indicator D’as”:ls,, 0/, !

individual 3-position lever switch for each tube element, spring return ‘?gf,’r +Fao, .

test switch, 14 filament voltage ranges, and line-set control to compensate B meff’a

for supply voltage variations, all represent features of the TC-2. e

rectly from the large 414” Simpson
3-color meter. Checks emission,
shorted elements, open elements,
and continuity. Wiring procedure
has been simplified through the use
of multi-wired color coded cable pro-
viding a harness type installation
between tube sockets and lever
switches. This procedure insures
standard assembly and imparts a *“‘factory built’’ appear-
ance to the instrument. New Construction Manual furn-
ishes detailed information regarding tube set-up procedure
for testing of new or unlisted tube types. No delay neces-
sary for release of factory data.

Heatlhkit porTABLE
TUBE CHECKER KIT

The portable model is MODEL TC-2P
supplied with a strikingly

attractive two-tone cabi- s 50
net finished Iin rich ma- °
roon proxylin impreg-

nated fabric covering with Shpg. Wt.
a contrasting gray on the 15 lbs.
inside of the detachable cove-,

] Results of tube tests are read di-

. Healkkil TV PICTURE TUBE
Heathkic 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-
sists of standard 12-pin TV tube socket, four
f(}alet of cable, octal socket connector, and data
sheet.

MODEL PS-2

_— Heathtct
$3330 || DECADE RESISTANCE KIT

Here is a source of regulated D.C. voltage for circuit de- N MODEL DR-1 ;f,wi’",ﬁi’,,},it‘;e;f'&'ﬂiﬁ,ev‘i’ggagﬁg
velopment work. Power supply voltage and current drain ‘ ‘ value between 1 ohm and 99,999
to the circuit under test are constantly monitored by the - slqso ohms. Sturdy ceramic switches
413" panel mounted meter. Separate 6.3 volt at 4 ampere ‘ 3 e With Sl‘lver plated contacts insure
A.C. filament source available. The regulated and variable Shog. Wi gigstenwrvxpe. Ers‘é the I.)re"‘??e
output voltage will be constant over wide load variations, ‘ a Pg. Wi. e (LI CECIRCIICULUS

L z Y Itipliers, calibrations,
and hum ripple will not exceed .012% at 250 volts under a 4 lbs. Any applicabion paoa 1 prations, or

A ! A . any application requiring a wide
50 MA load. Completely isolated circuit, standby switch, range of precision resistance values.

and other desirable features, make the Model PS-2 ex- EEND EIEn S SEED EUIUR GENN SUENS BEEN SUEED RENGI SEEUE NN SEES
tremely useful in a wide variety of applications. z
_——_——_——_——_

The Heathkit Decade Condenser mopEL DC-1
provides a ready source of capacity

values from 100 mmf to .111 mfd in-~

clusive in capacity steps of 100 mmf. s 50
Silver plated contacts on husky ce- PY
ramic switches, assure positive cone

tact for each switch position. Preci- Shpg. Wt,
sion silver mica con- 3 lbs.
densers + 1% accu-

‘ .
Featidt AUDIO GENERATOR KIT | ,, DECADE CONDENSER KIT

Here is an Audio Generator with 3 -
features generally found only in the 1
most expensive instruments. Sine
wave coverage from 20 cycles to 1
Megacycle—response flat +1 db

pumn meses et

from 20 cycles to 300 Kc—continu(i B S Eé(l)cl); :gfncc‘gse

ously variable and step attenuate

output. Because the output voltage MODEL AG-8 i’w'if:i:_ate

is relatively constant over wide fre- s o

quency ranges, the AG-8 is ideal for s z 9 H E AT H

running frequency response curves °

in audio circuits. Once set by means Shpg. Wt. 11 Ibs. c o m p a n y

of the attenuator, this voltage may

be relied upon for accuracy within * 1 db. Instrument features
low impedance 600 ohm output circuit and distortion less
than .4 of 1% from 100 CPS through audible range.

BENTON HARBOR 20,

MICHIGAN
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NEW 7Fearttcr HIGH FIDELITY

PREAMPLIFIER

KIT

Here is the exciting new Heathkit Preamplifier with all of the features
ou Audiophiles have asked for and at a down-to-earth price level.
eautiful satin gold baked enamel finish, striking control knobs and

grrz;ngement, attractive custom appearance and entirely functional
esign.

DESIGN:

Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and
1-12AU7. Features tube shielding, plastic sealed color coded capacitors,
smooth acting controls, good filtering, excellent decoupling, low hum
and noise level, and all aluminum cabinet. Special balancing control for
absolute minimum hum level. Cathode follower, low impedance output
circuit for complete installation flexibility.

SPECIFICATIONS:

. Provides five switch selected inputs, 3 high level, and two low level,
each with individual level controls—4 position LP, RIAA, AES, and
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with
one flat position. Separate tone controls, bass 18 db boost and 12 db cut
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re-
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oﬁ-d‘“\cc or cqp ]ends wi erp ap \Lﬁd\‘g\
¢! or SChery. th any hﬁeez;'r. ;:'\‘J‘;') oo J!
. A N

quirements from Heathkit Williamson Type
Amplifier power supply 6.3 volts AC at 1 am-
pere, and 300 volts DC at 10 MA. Over-all
dimensions 12%;” wide x 56 "deepx 3% " high.
APPLICATION:

The hew Heathkit WA-P2 Preamplifier has
been designed to operate with any of the
Heathkit Williamson T'ype Amplifiers and is
directly interchangeable with the previous
Model WA-P1 Preamplifier unit. Order your
kit today and enjoy completely smooth con-
trol over the operation of your Hi-Fi system. =
Obtain the exact tonal balance of bass and treble with the precise degree
of equalization you want. Note that the design of the WA-P2 accommo-
dates the newly established RIAA curve.

MODEL WA-P2

‘197

Shpg. W, 7 Ibs.

wite hﬁ'z? band
Coflg,

woung ~bre-

Peathbic |

AMATEUR ‘

TRANSMITTER KIT |

The Heathkit AT-1 Transmitter has ‘
established a high reputation and

has been enthusiastically accepted V
by hundreds of experienced oper-

ators as well as beginners. Power in-

fumin
sy to butid.

8,
I3
bh 2ie

I“ec

Brand
NEW

HEATHKIT

FO KIT

%0y,
iadr
i1y, 2o,
7] u -

Ty Lt put up to 35 watts for the novice and The new Heathkit VFO is
— ‘A\,‘\'A_‘-\“ suitable as a standby exciter for your ‘ the perfect companion to the ‘.f en -~
. o i‘\\v‘ higher powgn:ed rig later on. Heathkit Model AT-1 Trans- "Ii 1,;058:,,, e\c.c“"’“
Crysta) g ONL-O0W- Model AT-1 can be crystal or mitter and it has sufficient out- Jeglery shroyfove,, 5AUc{cd Clavd
exﬂltauo?,r VFO e v VFO excited and operates on 80, 40, put to drive any multi-stage “tput 1084 1 co\“{\“or “‘ge
tered oporpyme- 0¥ 20, 15, 11 and 10 meters. The pre- transmitter of modern design. g Vorg ool voll®
on wound coils with the oscillator and Good mechanical and electrical O guiato
MODEL AT-1 amplifier areswitched simultaneously design insures operating sta-
L AT- by the rugged band switch. Meter switch bility. Coils are wound on MODEL VF-1
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
® ulator input and VFO power sockets are pro- styrene cement and baked for humidity pro- s
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- [FEp Nk S

filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100
milliampere power supply and 5U4 rectifier are more than adequate for
the BAG7 oscillator multiplier and 6L.6 amplifier doubler.

oYY vy vy 8 0 N B &R QR |

Feathiit
'GRID DIP METER KIT

The invaluable instrument for Hams, servicemen and experimenters.
Useful in TV service work, for alignment of traps, filters, IF stages,
peaking compensation networks, ete. Locates sputious 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 eircuit resonant
frequencies. 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.

LOW FREQUENCY COILS:

Low frequency range extended to 355 KC by the use of two ad-
- ditional coils. Complete with dial correlation curves. Set 341-A

for GD-1B and set 341 for GD-1A. Shipg. wt. 1 1b. Price $3.00

MODEL GD-1B

sl 950 Shpg. Wt.
A 4 |bs.

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.
Matches a wide range of autenna impedances with its L type tuning net-
work and neon indicator. A tapped inductance provides coarse adjustment
and a transmitting type variable condenser sets it *‘right on the nose.”
Will operate on the 10 through 80 meter bands.

MODEL AC-1

$1450
Shpg. Wt. 4 lbs.

s

s ”
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e
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nished with a carefully precalibrated scale

which provides well over two feet of scale length. Smooth acting
vernier reduction drive and illuminated dial provides easy tuning
and zero beating.

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
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.

Feathhil ANTENNA
IMPEDANCE METER KIT

\®

\$1450

Shpg. Wt.
2 lbs.

MODEL AM-1 Determine antenna resonanceand resistance,
transmission line surge impedance, and re-
ceiver input impedance. Works with one-
half and one-quarter wave lines. half wave
and folded dipoles, harmonic mobile and
beam antennas. Resistance type SWR bridge
—100 microampere meter —frequency range
0-150 MC—impedance range 0-600 ohms.

HEATH company

BENTON HARBOR 20,
MICHIGAN

RADIO-ELECTRONICS
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Williamson Type Fidelity -
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; o Hig%©hlet
Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier ; };Melny
circuit. The W-4 Model has been designed for single chassis construction, and only for the new Chicago Transformer wy Isgl{’ccia”y
Company Model BO-13 *'super range’’ high fidelity output transformer. This transformer, a new development in the Hi-Fi o nigh qua\‘m_ Yoy
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance Lowest \’“‘f ype t}““‘
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. w‘\\\'\i‘l“éfg\,e; ofiered-
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- COMBINATIONS AVAILABLE
tion has been made possible without sacrificing kit quality. W-4) with Chicago ‘“super-range’’ trans-
. former only. Single chassis main amplifier
COMPONENTS: . and power supply. Shlpping $
The new Heathkit W-4 uses the same heavy duty power transformer and ehoke. It has all of the features of previous weight 28 Ibs. Fxpress only 39.75

models including individual jacks and a wire wound eontrol to balance the output tubes—plastic high quality capacitors
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. COMBINATION W-4  wlth  Chicago

“super-range’’ transformer only includes

CONSTRUCTION: single chassis main amplifier and power sup-
Here is the opportunity for even the economy minded Hi-Fi enthusiust to enjoy all of the advantages offered through ply with WA-P2 preamplifier 559.50
Hi-Fi reproduction of fine recorded music. Simplified step-by-step Construetion Manual completely eliminates necessity kit.Shpg.wt.351bs. Expressonly

of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours.

SR

NEW THeallblct 20 wATT Heallhel six watt
High Fidelity AMPLIFIER KIT! 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 reserve 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
MODEL A-SB ohms. The harmonic distortion level will

not exceed 1% at the rated output. MODEL A-7B SPECIFICATIONS:

5 o FEATURES: Two switch selected inputs are avail-
s Qutstanding features of the Heathkit s so al:)li for (;rystal ,;,Q,d CEinil phono
® 20 watt Amplifier include frequency O bickups, tuner, audio, tape re-

response of +1 db from 20 CPS to 20 corder, and carbon type microphone.

An outstanding value, this econom-
ically priced 5 watt Amplifier is
capable of performance expected
only in much more cxpensive 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.

KC. Separate (boost and cut) bass and Model A-7B features separate bass

Shpg. Wt. 24 lbs. treble tone controls. Four switch selected Shpg. Wt 10 lbs. and treble tone controls, push-pull

mpltlt ljai:"ll(s %@f?ta.specm}l‘ h.un:{ !)al:}:!clpg balanced output stages, output im-
control. Flexibility is emphasized in the in- :

5 ] o limats 5 3 58 pedances of 4, 8, and 15 ohms, and extremely wide frequency
put circuits and proper equalization for all input devices is incorporated. range + 1% db from 20 CPS to 20 KC. Not just a souped up AG-
TUBE LINEUP: DC job. Full wave rectification, transformer operated power
12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two supply and good filtering, result in exceptionally low hum level.
stage amplifier with tone controls. 12AU7 voltage amplifier and phase MODEL A.7C
splitter. Two 6L6 push-pull beam power output and 5U4G rectifier. B = B
. The Heathkit Model A-9B is excellent for custom installation and Provides a preamplifier stage and proper compensation for the
is designed for outstanding service at a very reasconable cost. variable reluctance cartridge and low level microphone. $17.50

E

1% COMBINATIONS AVAILABLE:

W-3 Amplifier Kit (Ineludes Main Ampli-

w l L |L ﬁ AMS o N T Y P E fier with Acrosound Qutput Transformer,

Power Supply and WA-P2 Preamplifier.)
Shipping weight 37 1bs.
A M P L l F I E R K l T Shipped expressonly. . .. .. 569.50

Here is the famous kit form Williamson Type high fidelity Amplifier that has de-  W.3M Amplifier Kit (Includes Main Am-
servedly earned highest praise from every strata of Hi-Fi music lovers. Virtually  plifier with Acrosound Output Trunsformer
distortionless, clean musical reproduction. full range frequency response, and more  and Power Supply.) Shipping

than adequate power reserve. welght 29 1bs. Express only 549.75
OUTPUT TRANSFORMERS:

This outstanding Williamson Type Hi-Fidelity Amplifier is supplied with the famous

Acrosound 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 response within 1 db from 10 cyt&lesoto 100,0(1)0 c;lrt’:\llesd.'l{armnnic d{i)stortiou at s wI'at:

output less than .5% between 20 cycles and 20,000 cycles, 1M distortion at 5 watts equivalen ]

output .5% using 60gmd 3,000 cycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions c o m a n

for each unit 7" high x 515" wide x 114" long.

CONSTRUCTION MANUAL: BENTON HARBOR 20,

This fine kit is supplied with a completely detailed step-by-step Construction Manual and the
only effort required is the assembly and wiring of the pre-engincered kit. Even the complete M \I C H | G A N
novice can suceessfully construct this Amplifier and have fun building it.
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Clreser tube g0 3%;540(% NC on " pméd COMMUNICATIONS
@ RECEIVER KIT

| so An excellent example of typical Heath Company ability to produce top quality kit merchandise at
§ ' $ ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all-
| Y wave receiver with all of the desired features and none of the disadvantages commonly encountered
j in so-called “‘economy sets.” o .
(Less Cabinet) Receiver employs high gain miniature tubes and 1F transformers, chassis mounted 54" PM
speaker, headphone jack, slide rule dial with Ham Bands plainly identified, and casy tuning with
Shpg. Wt. direct planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with
12 1bs. 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 copper
plated chassis and shielding.
Uses 12BE6 mixer-oscillator, 12BA6 IF amplifier, 12AV6 detector-first audio, 1246 beam

) iy re i, . power output, 12BA8 BFO oscillator,

Py oy _"c“ .'1/%? Io ’Ilb-‘l/ and 5Y3 reetifier. A lettered control plate is pro- RECEIVER CABINETS
“hone_ o, - 0\2\ o 3 e;l/‘ . vided for the cabinet of vour choice or you ean ordpr Proxviin impregnated fabrie covered plvwood
swf"w Papiidy ¢ wVon-0 a8 the optional Heathkit eabinet featuring the full size cabinet available for BR-2 and AR-2 receivers.
ch, el R aluminum panel. Inciudes aluminum panel, flocked reinforeed

b speaker grill and proteetive rubber feet.

SR HRMES SR TORGGHR GO WDNE GRGNER BIYGRE DORUGN SNGKSEY Ee 2 ] For BR-2 Reeeiver, Cabinet 91-9

Shipping weight 51bs. . ............ $4.50
AR-2 Receiver, Cubinet 91-10
ﬁeméét F M T U N E R K I T g( :Zé' , Shipping weight 51bs. . ............. $4.50
2

Here is an FM Tuner that can be operated

BROADCAST BAND
wit}l\ your Hi-Fi fA\rlr]mliﬁgr or thl;joughc the
‘ " secti t inary radio. -
pletely. AG operated. to elimionto. probloms RECEIVER KIT

usually encountered in “‘economy type” AC-

DC tuner circuits. Features 8 tube circuit 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 followed by a limiter diseriminator 1 quality. This recciver features a transformer operated
® providing maximum sensitivity and selectivity power supply, high gain miniature tubes, sharply tuned
MODEL FM-2 across the full FM frequency band of 88 MC IF transformers, new rod type built-in antenna, and a
to 108 MC. The tuning unit is factory assem-  ©  (rouble-free planetary tuning system. Exceptional per- MODEL BR-2
bled and adjusted, thus eliminating tedious formance with unusually high sensitivity, good selec-
s so eritical “front end” alignment problems. The . tivity, and excellent tone quality from the 5'4" PM
3 attractive slide rule dial and vernier tuning £ chassis mounted speaker. Can be used either us a re- s 50
combine to make the Heathkit FM-2 Tuner  § ceiver, tuner, or phono amplifier. Uses 12B16 mixer- °
sh Wt 8 lbs simple to operate. oscillator, 12BA6 IF amplifier, 12AV6 detector, 12A8 ;
pg. Wi . % beam power output, and 5Y3 rectifier. (Less Cabinet)
. . L Shpg. Wt. 10 Ibs.
A i
. . g - o

NY enton Huror 20, Mich.

HEATH COMP

: e ORDER ORDER BLANK
SHIP VIA
O Parcel Post
[ Express
[J Freight
g $§§' = _— — O Best Way
TEL UL e
WALHUT 5-1175 L
(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 delivery.

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO’s must include full remittance.
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LOW-

FREQUENCY

SWEEP

GENERATOR

ADAPTER

Sweep frequencies—audio

to video—provided by

this

sample  instrument

3y 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 desighed with only these
applications in mind—the lowest output
frequency is usually about 4 me. But a
sweep generator’s usefulness can 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 communications

. 604 .
SWEEP GEN MIXER AT TOE LOW-FREQ
INPUT FOLLOWER QUTPUT
|
6BAT
¥
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

6BA7 Mixer-0SC

FROM SWEEP GEN CRRAMIC TUBU.AR7

17T,N"300SC, TAP 3T FROM BOTTOM: 14" SLUG TUNED FORM

TEST INSTRUMENTS FOR TV

filter, response curves of equalizer am-
plifiers for magnetic phono cartridges,
etc. The characteristies 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 mec

L3 6C4 CATHFOLL

R7

J3
RKER INPUT
| i QUTPUT
J2

Fig. 2—Adapter schematic. Sweep generator power supplies.

SWEEP WIDTH

|
|
| SK/5W
|
)

INSIDE HEATH TS-3 SWEEP GEN

99




(Fig. 1). For example, if the sweep
generator is set at a center frequency
of 6.455 mc and mixed with a fixed
6.0-mc 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 me, the
output will vary about a center fre-
quency of 455 ke.

Similarly, if the sweep generator
were sweeping from 6 to 10 mc 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

12AU7 ~—- 2ot
CLIPPER | ?2/7 |
5 \ | o4
T0_GRID OF SWEEP 0SC i =

SEL RECT
+

TO MODULATOR

Top view of sweep
generator adapter.

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 6BAT7. The
sweep generator output is fed to the
control ‘grid of the 6BAT. Coil L1 and

Fig. 3—Modifications (dashed lines) in
Heath TS-3 for use with the adapter.

DASHED LINES SHOW ADDITIONS TO TS-3

- -

-'—o/w 41008 B+

7 <

e : Sk 5w +L 20 +-Lzo I
1 T T
L S = | 6.3V
e 1
- 1 1 | = i
. Yev Yono Yo+

0 SIIN SWEEP ADAPTER TO SWEEP ADAPTER

100

capacitor C1 form the resonant circuit
of a Hartley oscillator operating at
approximately 6 mc. 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 mec, then a pip
appears on the response waveform on
the scope at 4 mec. Therefore, 6 mec
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 par-
ticular sweep adapter was used with a
Heath TS-3 sweep generator, which
is capable of extremely large sweep
deviation. At 6 mc the sweep deviation
is approximately 12 mec, i.e., the fre-
quency of the output can vary from 6
to 18 mc in one sweep at maximum

RADIO-ELECTRONICS




CONTROLS & SWITCHES like
new by the BASKETFUL for only
a few PENNIES . . . . that's
what QUIETROLE can do for
you, and only QUIETROLE will
give that long losting smooth,
quiet operation . . .. even new
controls lost longer and oper-
ote quieter when treoted with
QUIETROLE . . . . the original
and most reliable product of
its kind.
THE CHOICE OF BETTER

SERVICEMEN “EVERYWHERE”

Supplied in 2; 4; and 8 oz,
sizes. Ask for it at your dise
tributor.

PP anp aanios
LUBRICANT
& CLEANER

@ ver ey
i
o

manufactured by

QUIETROLE

COMPANY

Spartanburg, South Caroling

AITY)

DON'T BUY ANY
SOLDERING IRON
UNTIL YOU SEE

eSICO
New LEcIaER

SOLDERING IRON

Makes all other irons
ohsolete!

UNVEILING EARLY IN 1955

ESICO

IRON CO.
DEEP RIVER, CONN,

ELECTRIC SOLDERING
DEPT. E

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 6BA7
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 identifying 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
f1equency 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 d.c. 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 ecase R9 was simply a

Gel your
money's worth

OUT OF TEST
EQUIPMENT!

WORK BETTER, FASTER WITH
FEWER INSTRUMENTS!

Test instruments are plenty eX- IIIINl
pensive these days . . .
not all!

. No sooner do you buy one new,
instrument than another type comes
along that is said to be even better
and more useful.

You soon realize you've got tul\'
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! [t isn’t so much the instruments you
use . . . it’s the instrument “KNOW HOW" (hat
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
theoy! In 255 pages and with more than 170 illus-
trations it shows vou 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 avoid 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 you can easily understand.

Written especially for servicemen, students. ama-
teurs and experimenters, 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 mure
accurately! Price only $4.00 ($4.50 outside U.S.A.)

10-

Dept. RE-15 Rinehart & Co., Inc.
232 Madison Ave., New York 16, N, Y.

Nend  Turner's 233-page BDASIC }LT(‘TRONIC ]
TESRT INSTRUMENTS book for 10-day F
AMINATION. If I decide to keep book, I
vemn $4.00 plus a few cents postage. Otherwise,
refurn bhook pestpaid promptly and owe you nmlnm

Name

Address

city, Zone, State..

OUTSIDE U.S. A, — Prlce “F-l ;0 cash onl\
@ hack if hook is returned in 10 days.
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STYLED FOR SALES

N E s w N

AL ARLRN INNNY SNNEY YREWY W

ENGINEERED FOR SALES

SMARTLY STYLED CONSOLE 390 DEGREE ROTATION

WITH PIANO TUNING 390 degrees—the broadest traverse range now in use—
The striking control console is designed for beauty of 173 speeds and simplifies station selection beyond standard
design as well as ease of operation. Actuates the rotator 360 degree revolution.
with the slightest touch. Available in mahogany or ivory
cabinet.

COLORFUL CARRY-ALL” CARTON

STOP WATCH TUNING ACCURACY Safely protects Roto-King en-route ...eases on-the-job

Pinpoint control system is unsurpassed in consistent accu- B carrying of units...comes in handy in the shop or around
racy of indication. Stops antenna instantly within V2 degree =K the home. A JFD merchandising extra at no extra cost.
of desired position. No drift or ambiguity. )

AUTOMATIC VOLTAGE
POWERFUL INLINE DESIGN COMPENSATION

Supports direct deadweight load of largest stacked array. Advanced circuitry achieves automatic voltage compensa-
Resists downthrust and bending moment. Built-in thrust WA tion for stability and exaciness of indication despite line
bearings. No extra parts to buy. No breakable offset S RN voltage fluctuations.

bearings.

REPLACEABLE FACTORY SEALED . . ROTO-KING IS LIKE A DIRECT LINE

CARTRIDGE UNIT TO EVERY TV STATION IN YOUR AREA.
Sealed power drive unit eliminates the former need of

dismantling the antenna when servicing. Simply loosen

3 screws to remove the sealed unit.

Write for 8-page
BALANCED POWER  Roto-King engineering Model List

e eronc oty i 00 ot doiopes . f RT100-M $44.95
power. No inherently weak worm gears. Mahogany
Look to JFD for Engineering Leadership! RT‘ oo'lv $44. 95

® MANUFACTURING CO., INC. frory

6101 16th AVENUE, BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S.A.



Compare

its revolutionary microwave
design that delivers highest

helix

signal mognitude on all chanrels
with the least omplified noise—
the some helicol configwation
uied in amateur and commerciol

reception where the ultimate

in high goin ond shorp
directivity is vitol,

Compare

ity preossembled jet-oction

construction with sensational new

‘Hi-Tension” aluminum element

brockets thot siosh ossembly
You don't even

time to seconds

need o screw driver because
there is no hardwore to tighten,

I¥'s avtomotic!

Compare

ts tremendous consumer

odvertising support thot presells

your customers!

newspoper od mots, direct mail,
disploys, streamers, radio and
television, mavie commercial

national publicity

INCREDIBLE MICROWAVE HELICAL DESIGN!

RA

IHBOW Antenna”

g radical new flat plane helical concept
for VHF-UHF black and white
or COLOR reception

now with new
Pre-Assembled
“Booster Stub’’
that sky-rockets
goin yef uses
sharter most
length

MANUFACTURING Co., Inc. 6101 16TH AVENUE BROOKLYN 4, N. Y.

Compare

its top-notch front-to-back {up to
23 db} and front-to-side (up 1o
20 db) ratios that reject
co-channel and adjacent channel
interference!

Compare

its matchless Alcoa aluminum
construction

—=——————y

rALCOA
ALUMIND

]~

Compare

the Jet Helix by any standards
krown and you will agree with
thousands of dealers—the JET
HELIX is the “hottest”” antenna
in the industry, both in
performance and sales!

o SKY-ROCKETS GAIN!
ANTENNA CHANNELS 3
2{3 a5 6 17 T8719 lwlnlizin COMPARE THE DIFFERENCE!
Ii “ELMeuxe | g3 | 86| 9 | 95}94[152 158 15515 |148 [15.115.3] For your “pet of gold* follow the
+ » JED RAINBOW Antenna!
‘ e |92 [105{11.1]105]9.8 | 13.5 |14.4[14.8| 15.2( 15.5] 15.5] 15,
Compars its S/N Figure of Merit!
SUPERJET" 4 1 (]
8 | 83f o5} s3] 85)105{11.2|12. [13.5 }13.8 [13.6 |12.9 Kk
TS JFD JET-HELIX—57.85%% ...
""SUPER . Figore of Mern
powerser | 7.5 | 95f1r2]105] 93] 1.8 ]12.2 |12.8 [13.2 |13.3 142 |14 Model Bays List 2.5;:”::;:
Ay JET 913 SINGLE 25.50 N
“DODO" A oy nEees
Sareon Type ars| ast 72} 71 7 |1 Jurzfie [1s faa faza fia JET 9138  STACKED 52,50  dnriwsocna
5 X siser  hece ibe
“'SUPER DODO"* JET 9135-5 55.00  S¥ ricere ot
Screen Type 5.3 681 8.8 7.3 7.5] 95711.24{11.8 [12. 11.1 §12.1 f12. HALFE WAVE STACKED :":‘;‘.’””" Lo
4 REFLECTOR .
Broad Band gain represents
3 Yagi with 43 | 577 45| 70l o |13 |1a |13sf1a |2 fa s that over V2 wave
% Phausigr:gwsltubs oy SR U reference folded apole
s Inline Yagi TTT T
with 52 | s5)6 |8 |8 [115]9sfo o [u fis|ns - T
| Phasing Stubs - ] e
% Inline Yagi i 5 =i
" 5 625| 65 71 858 9. {115 J11.7 118 J115 J11a i3 fi3s == Sassss
/ Teiple Dipcle i IS EamEenn
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Yagi with 675] 7 [102|103 11 |15 122 fi28 135 [131 frae 155 e LI LT
Triple Dipale 'l i

INTERNAT'ORAL DIVISION: 15 Moore St., New York 4, U'S.A
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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 6% meter, 3% accuracy (DC and
ohms), AC frequency response to 250 MC
(with accessory crystal probe). And test
probes stew inside case, ready to use.

MODEL 614 VTVM

This is the widely heralded new
Hycon Digital VWM—featuring 1%
accuracy (DC and ohms), 1 millivoit
sensitivity, illuminated decimal point
and polarity sign, 12 ranges (AC, DC,
chms). AC frequency response to 250
MC with auxiliary probes. Direct read-
ing, no interpolation.

MODEL 615 VTVM

Designed specifically for color

TV and laboratory require-
ments, the Hycon Model 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

ALL INSTRUMENTS 2961 East Colorado Street
Pasadena 8, California
IN MATCHING,
BENCH-STACKING CASES ELECTRONIC EQUIPMENT

PHOTO RECONNAISSANCE EQUIPMENT
AERIAL SURVEY » ORDNANCE PRODUCTS
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TEST INSTRUMENTS FOR TV

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 unit 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 mc 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 mec. Either method is
satisfactory since the exact frequency
is not too important.

Parts for sweep adapter

Resistors: |—51, |—1,000, 2—2,200, 1—3,900, 1—22,000
|—i megohm, I/, watt; |1—I15,000, 2 watts; 1—5,000,
S watts (R9, see text).

Capacitors: |—I100 ppf, ceramic tubular; 1—300
nuf, mica; 2—.005 pf, ceramic disc; |—.05 uf, 400
volts, paper; 2—0.25 pf, 200 volts, paper.
Miscellaneous: [—4BA7, |—4C4, tubes; |—coil (LI),
17 turns, No. 30 d.s.c., tap 3 turns from bottom,

Vs-inch diameter slug-tuned form; I—coil (L2}, 22
wh, I—coil (L3), 100 ph; I—d.p.s.t. switch {blank-
ing switch, see text); |—d.p.d.t. switch; |—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 mec and the
adapter output is sweeping through a
455-ke i.f. amplifier, two responses will
appear on the scope. One response will
I be the image of the other (Fig. 4). If

as5KC asske

! : L !

t =t —t—
IMC S00KC SO0KC MC
SWEEP ADAPTER QUTPUT

SMC 55 6 65
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 mc. If this is done only
one response will appear. END

RADIO-ELECTRONICS
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For BETTER, MORE POWERFUL

MASTER TV SYSTEMS

Manufacturers of TV Amplifiers, Boosters,
Converters, Accessories, and Originators
of the B-T ‘Add-A-Unit’ Master TV System.

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

pon-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
o 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 greatest achievement in
this field . . . the MASTERLINE Series. Three
units are now ready — more wiil 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:

@ Gain: 37db 170x)

@ Impedance: 75 ohms input and output.

@ Flat response.

@ Input and output coax connectors.

@ Seli-contained power supply.

@ Hammertone metal chassis with easily removable
cover plate.

@ Weight—6Y, Ibs. Dimensions—9 x 6 x 5.

@ Ul-approved. $I‘95°

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 power. 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 and 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 |bs. Dimensions—6 x 4 x 5. $ 950
@ Ul-approved. List Price

Model MMS

Features:

@ Hes 12 tuned VHF channel terminals {input or output)—
requires no adjustment.

@ Impedonce: 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 62 x 4".
$5950

List Price

For complete specification data and operating instructions, write Dept. ZA-3

BLONDER-TONGUE LABORATORIES, INC.

WESTFIELD, NEW JERSEY



AUDIO—HIGH FIDELITY

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 ecritical
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 ecritically 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

*Chief Electronics Engineer, Electro-Voice, Inec.
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the missing link in

The Electro-Voice Circlotron
amplifier. The unit uses vari-
able damping-factor control.

value of internal resistance and conse-
quently one value of damping factor
which results in critical damping. This
value can be called the critical damping
factor (CDF).

To visualize the damping-factor con-
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 circuit 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
conditions. The formula for damping
factor then becomes:

E
En — En

E.. = rated-load voltage

DF¥ =

where and

E.. = no-load voltage.

From this formula we see that the
damping factor is also a measure of
the output regulation — how far the

HIGHLY UNDERDAMPED

HIGHLY UNDERDAMPED

NEARLY CRITICALLY DAMPED
a

NEARLY CRITICKLLY DAMPED

SPEAKER OPERATION

Part 11—Obtaining variable damping
Jactors in amplifiers; determining

critical damping [factors

By D. J. TOMCIK*

.

RiNT
%‘LOAD ELoap
ENO 108D . |

Fig. 1—Equivalent output circuit.

beg

Fig. 2—Schematic diagram of the equiv-
alent plate circuit of the output stage.

RYE ourpuT TRANS

Fig. 3—Circuit using variable feedback.
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Fig. 4—Circuit for determining CDF.

CRITICALLY DAMPED

CRITICALLY DAMPED
]

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

,




In every field of endeavor . . . manufacturing,
the theatre, concert or contest . . .
there is always one standout.

C C In HI-FI equipment the standout is Pickering . ..
l[:l{ﬂ]‘l“!] pioneer in this field, responsible
for the development and introduction of outstanding
components for highest quality performance;
every product bearing the Pickering name
A o is engineered to conquer the challenge of
"[ll" optimum performance . . . in their manufacture
the most stringent quality controls are
exercised to assure and maintain the “Ne Plus Ultra”

reputation for products featured by the @\emblem.

nmp“"EHISon SYNONYMOUS WITH HIGHEST QUALITY

@esign 60 .7/1/lanufacture 500 1081” ormance

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. ..

you’ll have the same high quality performance

as leading FM/AM good music stations, network

777 and recording studios... REMEMBER, leading
record companies use Pickering Components

for quality control.

P ICKE[“NG and company incorporated o

Oceanside, L.I., New York
PICKERING PROFESSIONAL AUDIO EQUIPMENT

Tl thoic el carllleatllle diffrencs

«+ « 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 nore opportuite than now
Jor becoming associated with the field of advanced electronics.
Because of military emphasis this is the most
rapidly 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 tield engineers you will
become familiar with the entire systems in-

Hughes Field Engineer H. Heaton
Barker (right) discusses operation of
firecontrol system with Royal Canadian
Air Force technicians. 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

AUDIO—HIGH FIDELITY

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
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 calibrated
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 frequencies than at
others and produce an undesirable
tone-control action in the system.

An effect which might be noticed

RADIO-ELECTRONICS




NEVER THOUGHT WE cOULD 6ET PICTURES
WITH Sso MUCH PUNCH ‘TIL WE HAD
THOSE SPRAGUE CAPACITORS PUT IN.

Accep' 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.

¥ Trademark

- SPRAGU
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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 preminum
molded tubular @t 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

aNoTHER/[|!ITURNER microrHONE VALUE
TURNER MODEL 80 CRYSTAL—The level is now only -54db.
A further improvement in this always outstanding
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 py ob
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80—
Level,
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shock Mechan; la ed
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933 17th St., NE, Cedar Rapids, 1,

Canada: Canadian Marconi Co., Toronto,
Ont., & Branches

Export: Ad, Auriema, Inc., 89 Broad St.,
New York 4, .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-

Announces New

VACUUM TUBE
TER

Engineered by Electranic

Craftsmen with over 30 o]

M“ Model FV-1

Years Experience $245° sults at less cost. Shows
) Bt what to do . . . what mis-
Quality parts—Finest on the market.\QCIN takes to 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-

Recessed handle — Sinks into case to permit
stacking.

Large 4%" 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!

g
Fidelity Techniques
by John H. Newitt

The book that
says goodbye to

Fast measurements with greater accuracy guesswork in ple(’ice, z;utl(llenljgic anl‘)l easy to
1 H 1748 A ild- ungerstan -, rom beginning
on 1% volt low scale give more than 2)4 choosing, build to end. it is chock full of

ing and servicing

AC.-DC ranges hi-fi equipment.

how-to-do-it tips, service

inch scale length per volt.
hints, custom-building ideas

0-1.5-5-15-50-150-500-1500 volts (1000 volt

512 pages and data, charts and dia-
max. on AC). Ohmeter range from Xl to 203 pictures grams of the most helpful
X100K and X1 meg. Measures .1 ohm to Price $7.50 sort.

1000 megohms. Many other features.

10-DAY FREE EXAMINATION!

------_-----1

Kit includes tubes, assembly material, test
leads, manual for ossembly, (Wired—3$35.50)

Dept. RE-I15, RINEHART & CO,, INC.
MAIL ORDER for MODEL FV-1 TODAY! 232pMad1son Ave., New York 16, N. Y. [ |
[} ] Send HIGH FIDELITY TECHNIQUES for (0-day
« FRANKLIN ELECTRONICS |1 FREE EXAMINATION, If 1 ik book, 1 wil ]
. : . en promptly sen plus a few cents post-
: Free Bulletin! King $t., Franklin Park, Il :  ave) in full payment. Otherwise, | will return ||
| Enclosed find (3 check, [J money order. [ Ship book postpaid and owe you nothing!
| C.0.D. C.0.D. postage. Money back guarantee.; 1 Name I
:Name : I Address I
City. Zone, State
:Add'°55 ! I ovrsipe U.s.s.—Price 88.00 cast with order onty. |
i 1 Money back if book is returned in 10 day
City Zone— State ‘L--—---—---—-J

AUDIO—HIGH FIDELITY

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
event, 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
Ri. = 8,000 ohms, is

8,000 __

DF = 64000 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 r, will vary greatly with the
type of circuit. A cathode-follower out-
put stage results in a very low value of
5, approximately equal to the reciprocal
of the transconductance, Generally, pen-

RADIO-ELECTRONICS




AUDIO—HIGH FIDELITY

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 circuit
using two 6V6’s in a bridge arrange-
ment results in r, equal to 2,000 ohms
and R. 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 Rx is chosen
so that the voltage feedback is equal in
value to the maximium current feedback
when the movable arm of R. is at the
Ri 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 of about
50 ohms maximum, a flashlight battery,
a momentary pushbutton switch, a
0.5-uf capacitor, a type 1N34 germanium
diode and a 100,000-ohm 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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justed so that the scope trace indicates
eritical 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 critical 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 eritically
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 critical 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 +=509% 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 faet, the point at which
eritical 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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SERVICING

AUDIO—HIGH FIDELITY

HE servicing of high-fidelity tuners

differs very little from the servic-

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 tramsmitted, 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

B8+

S 3-10MEG

Fig. 1—Diode detector feeding an audio
amplifier using grid-leak biasing.
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Part XI—AM and FM tuner distortion; de-emphasis and pre-emphasis; noise

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
megohms; 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.

(FT DET CATH FOLL B+

i
A

AF QUTPYT
AHOUTRYTS

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

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 kc at the
—6-db point and preferably from 180
to 240 ke. The curve should also be as
symmetrical as possible. The discrimi-
nator curve should be very straight and
the straight gortion 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 B+
FT :
7 AF QUTPYT
I LAY

RF BYPASS
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 40,000 cycles.

DE-EMPHASIS
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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.

Fig. 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 cycles. 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

serious in high fidelity because if the
following amplifier and speakers have a
flat response to 15 or 20 kc 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. You should get very
severe attenuation (20 db or more) in
the region between 7.500 and 11,000
cycles. If you 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 can. 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.

RADIO-ELECTRONICS




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 quality in TV pic-
ture tubes, look to the fastest-growing, most modern
and forward-thinking company in the industry —
CBS-Hytron.

YIROW CBS-HYTRON
\/ Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

\
A member of the C8S family: CBS Radio § CBS Television « Columbia Records » CBS laboratories « CBS-Columbia « CBS Internatianal » and CBS-Hytron
\
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;« the mgst {versa,tlle 7S rpm
rvstal phono cartridge

%&E

Y f them all! e

MODEL W78

THIS DUAL-WEIGHT, DUAL-VOLT PICKUP\CARTRIDGE
REPLACES 149 DIFFERENT.MODELS OFT8-RPY CARTRIDGES!

A 5
‘& The W'gﬂ“ﬁual Welgh%Dual Volt Phono e
Cartgdge regdlaces 149 different steel and aluminum case
, cartridges currently found in 78 rpm equipment!” 4.
This versatlllty shews beyond a shadow of a doubt that
the W78 is the mos aseful crystal phono cartridge cver designed
for-78 rpm, cartrldge replucvnmnl business! .
Actual sales to servicemen prove that the versatile ’
W 48 cartridge is a- replacement sensation—prove indeed that
the W78 fills a’ ‘great need—for here i in one * ~ i
cartridge model is the answer to servicemen’s inventory g
- problems for 78 rpm cartridges!

< ‘

MIN. SHURE | o

MODEL LIST OUTPUT NEEDLE | RESPONSE NET NEEDLE | =
NO. TYPE PRICE LEVEL FORCE 10 WT. NO.

“
E : Dual Weight
- . e e e v o ¢ 25 grams or ®

W78 | Crystéi 555 4.0V or 2.0V | Pl oz, 6,000 c.p.s. 12 grams None

+  tDual- Weight Cartridge. Has weight slug secured by shrink-on band. With lead.
« weight; net weight of cartridge is 25 grams. If 12 gramiweight is desired, the shrink-on

band can be cut off and the lead weight iremoved. In addition Model W78 has

capacuor, Jurnished as accessory Without capacitor output is 1.0 volts; with
wygapacuor output is 2.0 volts. . 3 EN &

b
H

See your Shure Distributor. 6r ‘write the factory for
Replacement Chart which lists the 149 crystal phono
cartridges replaced by ModelW78

‘.

am. . of;@«a@

SHURE BROTHERS, INC. ® 225 WEST HURON STREET @ CHICAGO 10, JLLINOIS
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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 switeh, 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,
it 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 speci-
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 also.
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

RADIO-ELECTRONICS



t The Ampex 600 tape recorder;
Karlion
D-3500 level indicator and test

records; good recordings

2 E PERT R
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 1. AMPEX 600 SPECIFICATIONS

TAPE SPEED: 7', inches per second.

FREQUENCY RESPONSE: 40 to 15,000 cycles per
second; == 2 db 50 to 10,000 c.p.s.; down no more
than 4 db at 15,000 c.p.s.

SIGNAL-TO-NOISE RATIO: Over 55 db below peak
recording level at 39 total harmonic distortion.

FLUTTER AND WOW: Under 0.25%.

PLAYING TIME: 32 minutes with 7-inch, 1,200-foot
reel.

REWIND TIME: 90 seconds for full 1,200-foot reel.

PLAYBACK TIMING ACCURACY: = 3.6 seconds 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: .25 volts into 10,000-
ohm load at program level.

REQUIREMENTS: 117 volts, 60 cycles; 0.52 ampere,
61 watts.

DIMENSIONS (INCHES): Transport top area:
9 5/16 x 12V/5; electronic top area: &l x 12i;
depth below top plate: 5; height above top plate:
1/a.

WEIGHT: Less than 28 pounds, in portable carrying
case.

P o
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enclosure;  Dubbings

By MONITOR
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extremely versatile, easy to use and,
above all, just about as foolproof 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-
low 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 I 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

5 The new Ampex
model 600 tape re-
corder.

The Karlson 15 B
speaker enclosure.
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ONLY

A
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
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Fig. 1—Response curves of Ampex 600.




Lefs Talk
Cergmie Cipaciters...

and the most
+ complete standard
stock line...

@ 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
valves.

@ Provide commercial equiva-

lents of many often used JAN

rypes.

gss%?

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 coefificients. 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
musie 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
2 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
fact that the tape rides rather deep in
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 specifie.

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, ete. All these adjust-
ments are through controls on the
chassis—well out of sight and removed

BY
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REPEAT SALE
POPULAR DE

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
ast record has played.
Beautiful mahogany
cabinet with luxurious
woven grill. Dimen-

PRICE!
sions: 1778"" x 1578"

s ST 20

Write Dept.RE-1for FREE catalog.

STEVE-EL Electronics Corp.

61 Reade St. *  New York 7, N. Y.

Nationally
Advertised
for $139.95

CLOSE OUT

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 Jd 1adie
you want to fix!

Four times out of 5. this giant, 3%-pound, 71f.page
Ghirardi RADIO TROUBLESHOOTER’S HANDBOOK
wives exactly the information you need to fix it in a
jifly. Tells what is likely to be causing the trouble

. shows how to fix it. No useless testing, No wa-ted
time, Handbook covers practieally every radio receiver
model made by 202 manufacturers between 1925 and
1912, Using it, even beginners can easilv fix old -ets
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 to come.

THE ONLY GUIDE OF ITS KIND!

Cuts service time in half!

Included are common trouble symptoms and thelr rem-
edies for over 4,800 niodels of home and auto radios and
record changers, Airline, Apex, Arvin, Atwater Kent,
Belmont, Boseh, Brunswick, Clarion, (‘roslev. Emeilson,
Fada, G-E, Kolster, Majestic, Matorola, Phileo, Pilot,
RCA, Silvertone, Sparton, Stromberg and dozens more,
Gives how-to-do-it data on SPECIFIC johs—NOT gen-
eral theory. Includes hundreds of pages of invaluable
tube and component data, service short cuts, ete,

:...TRY IT 10 DAYS . . . at our risk!_..:

Dept, RE-1S, RINEHART & CO.. Inc.
232 Madison Ave., New York 16, N. Y.

Sen RADIO TROUBLESHOOTER'S
HANDBOOK for 10-day free examination. If 1 decide
to keep book, I will then remit the full price of cnly
$6.50 plus a few cents postage. Otherwise, I will
return book postpaid and owe you nothing,

NAME.

ADDRESS

CITY, ZONE, STATE
utside U §.A.—Price 87 0. cash only.

Sume return privileye
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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—radically different, original
Winegard design idea . . . that for the first

time permits channel peaking on any

means—it is now possible 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.

I
|
i
I
combination of channels you can think of. This l

WHAT IS THE COMBINATION NEEDED
IN YOUR AREA?

= ) =
NI 1139.9.. aha)

Note: Due to limited space on this page, it is nat possible to exploin in greot detail all the
fechnical operating details, applications, efc. . . . of this amazing new antenna. So, for those
who want oll the facts, see your nearest jobber . . . or write directly to the Winegard factory.

(P.S. Send us the combination of channels that you receive in your area.)

Quolity—all weather construction—to with-
]2 stand high winds and ice loading.

CODE LETTER CHANNEL CODE NO. CHANNEL Only the Combo gives you such

extreme flexibility—

A 2 l 7 Can be used as a single chonnel antenna. = =

e Can be used as an all-channel antenna. e | =
Con be used as o combination yagi peaked to || ZE

B ‘ 3 2 8 the channels in your orea. == e ol e e s e e e
Con be used as a stacked array—(stacking
bars availoble for stacking 2 ond 4 bays.}

c 4 3 9 Can be used os a large screen array ("Full size” ] = S - ==
reflector screens avoilable for such use.) : = JE=

< i T3, 1

D 5 4 ]0 Features— S R el
Peaked to the channels in your area.
Electro-lens Focusing.” - i = x
Light—compact—low wind resistance. [ —

E 6 5 ll Adoptable to any reception requirement— = =S
from close in to the most distant fringe areas. 3

*PATENT PENDING

See your jobber or write us for additional information about the Combo

WINEGARD comrany

| >

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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precise

“says: Ask ANY

Engineer or Serviceman,
“WHAT'S THE TOUGHEST

TEST OF ALL?”

YOUR test . . . the way the equipm
works in actual use . .
conditions. PRECISE test equipment

passed that test countless times . .
instrument fully proven. That is why YOU

and thousands like you have made

the fastest growing line of test instrumenfs

in America today!

Remember, too, PRECISE uses no
surplus. See the complete line of

jobber now—and save!

PRECISE CAPA
4
Ra78W ta

P
PRECISE HIGH VOLTAGE PROBE
#99% wired only $6.98

PRECISE RF PROBE
#912 wired only $4.2%
PRECISE CAPACITY ATTENUATOR PROBE
#960 wired only $5.95

PRECISE RF-AF.TV
(3
630KA
#630W

PRECISE UNIV. AF SINE. SQ. & PULSE GEN. #61
#6I5K kit form $33.50 #E10KA
2635w factory wired $52.50 B#oe10W

precise * pre(

GERMANIUM
RYSTAL

WAFER

PLASTIC
CASE

r—\/

[
MR /| 1 N COutcton
I - —u—I <
A1 S — |
PRECISE NEW T1 TRANSISTOR KIT
PRECISE offers a simple and direct approach to
the understanding of transistors. The instruction
ook covers the physics and praclical applica-
tions in simgle and non-mathematical terms. Two
transistors, one germanium diode, transformer,
electrolytics, coils, resistors, condensers, Chas.
sis, etc. are supplied.
Model 11

122

kit only $17.95

. under actual

PRECISE RESISTANCE

pre-assembled head $38.95

JLrecise RF SIGNAL
pre-assembied head $28.95

BY2" OSCILLOSCOPE
kit form $129.50
tactory wired $229.50

EXCLUSIVE PRECISE

#308K

#308wW
PRECISE 7 OSCILLOSCOPE

#300K kit form $94.95
300w factory wired $199.50

ent

has
. every

PRECISE

EXCLUSIVE PRECISE VOLT. REG. V.1.V.M.
#9071K kit form $35.95
X9071w factory wired $49.9%

kit form $18.9%

468K
HA68W tactory wired $14.9% NEW PRECISE VOLTAGE REG. POWER SUPPLY
CITY DECADE BOX 7! kit form $39.95

60K
kit form $18.95 Z760W tactory wired $59.9%

clory wired $24.95

& MARKER GENERATOR
i

it form $33.95 | NEW PRXE;:I.S(E Em. & M\)li

Hiw

t form  $&

factory wired $53.95 factory wired $139.95

GERERATOR

kit form $23.9% NEW PRECISE VACUUM TUBE VOLTMETER
#909K kit form 98

$23.
factory wired $39.9% #909wW factory wired $37.50

precise

~" DEVELOPMENT CORP.

OCEANSIDE, NEW YORK

Prices slightly higher in the West. Prices and
specifications subject to change without notice

SEND FOR NEWEST PRECISE CATALOG-DEPT.MB-3

COND. TUBE TESTER
9.95
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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
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
out for 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 particularly
a stub. Thus a column open at one end
produces a strong fundamental and
odd harmonics; 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 $TH HARMONIC
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Fig. 2—Action of notched organ pipe.
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distance /\\

smashers!

[S
~.
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© THE FINEST FRINGE AREA
ANTENNA EVER PRODUCED

* UNEQUALLED FOR DISTANCES
| UP TO 200 MILES

J * “"HURRICANE-BUILT"
‘ —~WEIGHT APP. 16 LBS.

The famous Telrex Model 8X-TV, undis-

puted distance champion for over 6 years.
The accepted standard in fringe area in-
stallations . . . if the Model 8X-TV does not
provide a usable signal, reception is
either impossible or impractical. Built of
weather-proven components throughout to
withstand severest weather conditions.

(PATENTED)

MODEL 8X-TV

Telrex guaranteed to outper-
form any antenna or combina-
tion of cut-to-frequency
antenna. Also available in 2-BAY
stacked array, Model 4X-TV.

NEW VHF “KING PIN‘* BEST FOR B& W OR COLOR TV!

The new Telrex "KING PIN” —utilizing the =~ ®Maximum Gain
Patented "Conical-V-Beam’ theory to per- » Maximum F /B Ratio
fection — provides excellent performance o Mini i

on both VHF and UHF. “Conical-V-Beam" .Z’m;:ufn gigfrlous Lobes
dipoles afford best and most uniform 0 Phase Shit
match to 300 or 200 ohm line across entire ®Pre-assembled
band. Write for catalogs and prices today! ®|nstalls Quickly

TELEREX HAS THE ANSWER TO ANTENNA PROBLEMS
OVER 100 MODELS FOR EVERY TYPE INSTALLATION

et

@::CONICAL-V-BEAMS' are produced un-
der U. S. Patent No. 23,346, Canadian
Patent No. 500,436 and British Patent
No. 691,485. Other patents pending.

ASBURY PARK 9
NEW JERSEY

N

“CONICAL-V-BEAMS"’ ®

JANUARY, 1955 123



AUDIO—HIGH FIDELITY

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
DON'T JUST MAKE A REPLACEMENT o A D G R
range. Whether or not, as Karlson
claims, it beats a 30-foot horn I could

g MAKE AN IMPROVEMENT not determine, having no desire to build
a 30-foot horn. But certainly it ecan
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
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 cyecles which con-

tains a large and dominant component
® of fundamental. In an infinite baffle

;? ; L ;’ ) cg both cut off severely below 30 cycles.
4 Actually, what surprised me most
was, not the performance with fine
speakers, but what it did with inex-
pensive ones. For instance, I stuck a
Ask for QUAM s P EAKE R prewar Cinaudagraph of the PA type
the quality line, in it and the result was a startling
for all your 4 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
?;::Z:f,-:m?gﬁfnz :’;;::;;":;_'_t all speaker systems, is that it delivers
excellent bass response at very low

with a

speaker needs.

.cll.;slg.ned £5.d5 a' SReelie 105, : levels. Aside from the tremendous bass
The it Bighay, i tof rgen S cpex tha response, it has a very individual char-
country have named QUAM their p % v .
QUAM catalog preferred brand of replacement acter easily and readily recpgmzable.
listing over 100 speaker, 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

QUAM-NICHOLS COMPANY through a small hole in the wall. This
* However, Sovor

However, there 1is another effect

which some will like more than others.

It is what Mr. Karlson describes as

OVER 97 000 TECHNICIANS HAVE LEARNED “controlled ring time.” Rather difficult
F ta d ibe i ds, it is definitel t

' o describe in words, it is nitely no

HOW TO GET THE MOST OUT OF i for AM cavity resonance nor really hangover.
BASIC TEST EQUIPMENT Y FM-TV It might be called “built-in reverbera-

tion.” In most rooms and to most ears,

the result is a rather spectacularily im-

“Servicing by Signal Substitution’ / e proved feling of presence.

The speaker, not at all critical as to

speakers.

A BEST SELLER FOR OVER 13 YEARS! g ¢ o
(NEW, UP.TO-DATE, 14th EDITION) Signof ONLY 40 placement, can be put apywhele in a
Nah e - h 103 pages. room. The bass response is not depend-
The o.ern, |.mp| ied, Dynamic Approach to | Sybffily/,'o lavalvable ent on use in a ¢ornmer. I suppose it
al!Receiver Adjustment & Alignment Problems n information .
¥ that will help could be put in a corner though I
% Nothing complicated to learn ¥ you redouble ] a
% No cx'gu equipment to purchase the value of shudder to think What the, resultant
% Universal . . . non-ghsolescent o : your basic fest | bass would do to the listener’s ears.
% Employs only Basic Test Instruments £ g - equipment. |
Ask for #S.5.5.” at your local Radio e : | D-500 level indicator, test records
1:‘"‘3 ’°bbe'.°’d’.e"”t: 4g¢ in ;’"“u —= Almost every audiophile who isn’t
SR UEACH AT () st PRECISION APPARATUS COMPANY. INC. a complete technical dub occasionally
70-31 84sh STREET, GLENDALE 27, L. 1., N. Y. wants to measure the response of his
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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 1is necessary to
avoid bulb burnouts since even the
transients produced by a switch click
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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A. A,
Ghirardi

J. R,
Johnson

«..here’s how to LEARN
SERVICING R-1-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

Radio & TV
Receiver
TROUBLESHOOTING
AND REPAIR
by Ghirardi &
Johnson

822 pages, 417
illustrations
Price $6.75

(See special offer
in coupon

This big, 822-page book brings you
the kind of PROFESSIONAL training
that helps you handle the toughest
radio-television-electronic service jobs
as slick and as accurately as you now
do the easy ones!

For service beginners, Radio & Tele-
vision Receiver TROUBLE-SHOOTING
AND REPAIR is a complete, easily
understood professiona trainin
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 puziling
service problems.

Step by step, it takes you through
each service procedure . . . from lo-
cating troubles quicker and with less
testing to repairing them faster and
better.

You learn to deal with any kind of
trouble in any kind of receiver. No
quesswork, No aimless testing.

Here are just a few of the subjects
covered: Components and Their Trou-
bles; Basic Troubleshooting Methods;
"'Static’' and "Dynamic” Testing;
Practical Troubleshooting Tips and
Ideas; AC/DC, 3-way Portable ard
Battery-set Problems; Servicing Com-
munications Receivers; A Compl-te
Guide fo Television Service; AM, FM
and TV Realignment Made Easy; Re-
sistor, Capacitor, Inductor and Traas-
former Problems; Servicing Tuning,
Selector and Switching Mechanisms;
Loudspeakers; Servicing Recorders ard
Record-playing Equipment . . . and
dozens more. Use coupon. Read it for
10 days at our risk.

LEARN BASIC CIRCUITS....and watch

service ‘‘headaches’’

Radio & TV
Receiver
CIRCUITRY
AND OPERATION

by Ghirardi &
Johnson

669 pages,
417 illustrations
Price $6.50

(see special offerd)

Make your training
library complete. Have
ALL the latest data at

your fingertips.
both these books at
only $12.00 for the two
.. . YOU SAVE $1.25.

It's amazing how much easier you
can repair radio and television sets and
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,
better . . . and more profitably.

Radio & Television Receiver CIR-
CUITRY AND OPERATION gives you a
complete understanding of basic cir-
cuits as well as their varieties. It
teaches you to recognize them . . . to
understand their peculiarities . . . to

$6.50)

price separately

i Name

disappear!

know their likely '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, etfc.

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.
232 Madison 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 postage or return
books postpaid and owe you nothing

1 Radio & TV CIRCUITRY

AND OPERATION (Price

‘T Radic & TV TROUBLE- |
SHOOTING AND REPAIR
(Price $6.75)

[J COMBINATION |§’§§“ . .. Both books on)ly $12.00 (Regular §

D u save §I.
yo $ 1

(Combination offer is payable at rate of $3 (plus postage) after
10 days if you decide to keep hooks, and $3 a month thereafter §
until $12 has been paid.)

1 Address

Get

City, Zone, State

b orrsine U.8.A. ... $87.25 for TROUBLESHOOTING AND 1

B REPAIR; $7.00 for CIRCUITRY AND OPERATION: £13.00

1 for both books: Cash with order, but money refunded if you [ ]
return books in 10 duys. 1
R R D e mE SN G SN B S S N S S B R S e S oy e ol
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A modest budget need no longer limit the quality and
caliber of your hifi 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 successive, relatively inexpensive

stages . . . until what you have meets
your listening requirements.

Progressive $peaker 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 economically
altered or substituted at a later date. P-S-E makes your
speaker choice an easy one. Depending upon your goal and space
limitations, there are numerous University speaker systems
that can be started at minimum cost with
immediate listening satisfaction.

start planning today...

&
the way!

o Buy good amplifier and 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-E chart®

e Build up to a deluxe speaker system with University components
so designed that speaker and network can be easily integrated for better
and better sound reproduction—without fear of obselescence.

e Owna P-S-E speaker system which meets bi-fi quality standards
from the very beginning—and reach the highest standard of all—YOUR OWNK.

LISTENER] APPROVED Do it with University P-S-E! Only University products can meet
voake such flexibility of application and demanding performance requirements.

80 SOUTH KENSICO AVENUE, WHITE PLAINS, NEW YORK

CRAFTSMANSH!

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

to have been closely
+ A Changes dull eye.straining black and white pictures
associated with the into beautiful color tones. Seconds to attach. No tools
used, Helps eliminate glare and snow in fringe areas.
Order direct. Send $1 for screen size up to 16", $1.25
size 177, 5’1'.50 size 20", $2 size 21, $2.50 size 247,

TELEVISION & RADIO

|NDUSTRY $3 size 27”. We pay postage except on C.0
‘e Satisfaction guaranteed. Inquiries from dealers also
during the past 8 years welcomed.
and have marveled at its Zingo Products, Johnstown 13, New York

We're Proud!

spectacular progress

In the future as in the past we
will continue supplying 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 monthly 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.
509 Arch St. Phila., Pa.

BRANCH STORES
Norristown, Pa., Camden, N. J., Atlantic

City, N.J., Wilmington, Del., Salisbury, Md.
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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 Flamenca 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 typical 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 oceca-
sional burst of castanets and some sporadic sing-
ing, the music (and it i3 music) consists almost
entirely of heel clicks and taps, hand clapping
and vocal ejaculations. 1 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-
gummer Night's Dream and von Weber’s Fury-
anthe, is a horse of a different 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 distinctly, instead
of merging into a vague boom or roar.

But this record has to be played loud—at
least 500 milliwatts for the peaks, which, 1 assure
you, is enough to bring the cops—unless you live
by your lonesome. At lower levels it falls nearly
as flat 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 cycles.

Americana for Solo Winds and String Orchestra
Eastman Rochester Symphony, Howard Han-
sen conducting. Mereury MG 0003

The notable points about this record are: The
musie is pleasantly soothing, an excellent balm
for nerves tautened by too much listening at
high levels to the more modern, bombastic 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 bplays
against a heavy bass; these offer an excellent
opportunily to test system intermodulation—and
your ear's ability to recognize it. Fully up to
Mercury's recent high standards.

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
musie-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 offers some very interesting hi-fi
material. The jacket 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

Musical Gadgetry Vol. 1
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MODEL

MULTI-TESTER

outsells all others combined!

More technicians are using the Model 260
than any other high-sensitivity VOM. Over half
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 Model 260. Only $38.95,
including Adjust-A-Vue Handle,

Carrying cases from $6.75.

ADJUST-A-YUE
Handle

the new vom with a 7”7 meter

20,000 Ohms per volt DC. 5,000 Ohms per volt AC. 33 RANGES

DC YOLTAGE: 0-1.6, 0-8, 0-40, 0-160, 0-400, 0-1600, 0-4000 voits
{20,000 ohms per volt sensitivity)

AC YOLTAGE: 0-3, 0-8, 0-40, 0-160, 0-800 volts {5,000 ochms per
volt sensitivity)

AF OUTPUT YOLTAGE: 0-3, 0-8, 0-40, 0-160 volts (0.1 microfored
internol series copacitor)

VOLUME LEVEL IN DECIBELS: —12 to -+45.5 DB in 4 ronges.
Zero DB Power Level, .001 wott in 600 chms.

DC RESISTANCE: 0-500 ohms (4.5 ohms center); 0-5,000 chms (45 ohms center)s
0-50,000 ohms {450 ohms center}); 0-500,000 ohms {4,500 ohms center);

0-5 megohms (45,000 ohms center); 0-50 megohms {450,000 chms center)

DC CURRENT: 0-80, 0-160 microomperes, 0-1.6, 0-16, 0-160 milliomperes,
0-1.6, 0-16 omperes {267 millivolts moximum drop)
MODEL 262 complete with 2 test leads with removable SEE THEM AT YOUR JOBBER. OR WRITE
alligator clips, 4,000 v. DC multiplier
Decler’s Net Price, including Adjust-A-Yue
Handle. .$59.50 Carrying Case. .$9.95
Accessory High Yoltoge Probe

for 16,000 volits DC. .$11.50,

40,000 volts DC. .$12.50

ELECTRIC COMPANY

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT
5203 W, Kinzie St, Chicago 44, lllinois, Phona: EStebrook 9-1121
In Canoda: Bach-Simpson, Ltd., London, Ontario
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Part II—Tone coloring; the vibrato circust

the WURLITZER
ELECTRONIC
| | ORGAN By RICHARD H. ];ORF*

BASS | 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 2021 22 2324 2526 27 2629 30 31 32 33 34 35 36 37 38 39 4041 42 43 44 4546 47 48 4950 51 5253 54 55 56 5758 59 60 61 62 63 64 65 66 676869 70 71 72 73 TREBLE
Reeps{Cew o [ow] € [¥ [#e]c [es]a[an] 8 [c [ew] o [ow] € ¥ [ra e Jow] a [ae] 8 [c Jco[ o Jos € ¥ [ra]s Jos A [as]s ]c [ca] o Jou] e [ [a] s Joo 7] [aasT e[ cTca[ oos]e ¥ [ra[c Jou]alas]e [ c] ReEDS

TONE COLORING  13/5'
TONE COLORING 22/3'
PICCOLC

ORCH FLUTE

TRUMPET

FRENCH HORN

SOFT FLUTE

BASSOON

BASS

A
A
A
A
-
A
i)
S
&

KEY A FLUTE PICKUPS
B soFT FLUTE PICKUPS
@ TRUMPET PICKUPS

UPPER MANUAL

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 SOFT 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 25 is energized.

Next we must know which pickup on

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 piteh of middle C.

Leaving the SOFT FLUTE 8 tab in the
on position, we also pull the FRENCH
HORN 8 tab. Again following the boxes
up from key 25 to the FRENCH HORN 8’
line, we find the number 25, indicating
the same reced. 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 22’ intersection, we find
the number 44. Referring to the reed
chart, we see that we have energized a

[3¢] o] [o4]
[2ofe1 [22[23]2a]zs]zs e [zses[s0]s [se] 3]3a] [ s6[s7]s6 30  aclar |2 [as]aslas]asle7as as
nunnmuumunmnmmmmmmmmmmmmmmmmmmmmm
I | \ I | I I I I l l l | \ I / I

Fig. 2—Connection hoard o réed
chamber.

normal flute pickup (triangle to left of
TONE COLORING 224’ 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




the fifth harmonic of middle C (key 25).

Thus we can see that pulling TONE
COLORING 224’ adds the third harmonic
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 harmonie,
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 BAssS
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-
hinations.

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 225*
Fourth Harmonic—pIcCoLO 2’

Fifth Harmonie-—none

Sixth Harmonic—TONE COLORING 1143’
Eighth Harmonic—rFIFE 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
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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
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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

47K 8 ouTPUT TO

s
‘ol FILTER & AMPL
6SN7-GT +250v
PHASE MOD 5

R3 o

-
PUSH-PULL VIBRATO

516, 5.7 - 6.7V

Fig. 4—Schematic of the vibrato circuit—less low-frequency oscillator.

DAL AN
PHASE
2ok K T spTTer | 22K g5
6SL7-GT
v
TJ 4 Foze 560K N
L ———— S

TO PHASE MOD GRIDS

Fig. 5—Vibrato phase-shift oscillator. Primary control is the speed switch.
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164 BIG PAGES
b LOADED WITH SAVINGS
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FAST!

With H. 6. Cisin's Copyrighted RAPID
"“TY TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed
new method of servicing TV sets enables you to DIAG-
NOSE TV troubles as rapidlv as an expert. NO
THEORY—NO MATH—you can locate all faults in
record-breaking time, regardless of make or model.

“TV TROUBLE SHOOTING METHOD” is_the
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PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

General Electric,
De wald, Regal,

AUTHORIZED DISTRIBUTORS for:
Kenrad. Tung-Sol, National Union,
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
also carry a complete line of popular makes of Radio
tubes at 50/100/9 discount. Also many other special
purpose and transmitting types, and all electronic
parts and equipment at lowest prices, Send us a
list of your reguirements for prompt quotations.

3 W|th order. Balance COD. All prices
RK Warehouse, Minimum order $5.00.
Write i:r our latest price list and Hi-Fi Catalog to

Dept.
RADIO and

STAN-BURN st co

1697 BROADWAY ¢ NEW YORK 19, N.Y,
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and splitting the nichrome wires. Fig.
3 shows the rear of the console with the
upper-manual key action raised and
brought into sight. 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—frequeney 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 C1 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 cathode signals in
each leg are then combined, one through
C6-R6 and the other through C7-R7.

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 ohtained 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 vears 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.

Survevs show
that 5 out of 6 service men use Mallory
vibrators for replacement work.

_ 11,943,240
; . Mote1 & 2,049,310
Jlal.lor. vibrators are used as orlglll.l i 2,190,685
equipment than all other makes combined. L 2,447,046
_ " INDIANAP
. . New standards of . ’NMA DE INO:;'S
quiet operation are set by the latest Mallory ‘ i,

vibrator. A floating mounting for the inter-
nal mechanism cushions out hum . . . makes
these the quietest vibrators ever.

Askh him about
the special Mallory Vibrator Deal—6
vibrators that cover 75%, ol your replace-
ment jobs. And get a copy of the latest
Mallory Vibrator Guide.

ON AUTO RADIO JOBS BE SURE TO USE . ..

MALLORY CAPACITORS — FP electro-

MALLORY MIDGETROLS® —Simplified de- sy
. - . LIy i abrie: ate canace
sign cuts replacement time to minutes. ,.:‘J?n ?_\ tics . .. the only fabricated plate capac
Accurate tap ise-fi PRl Q & itors for replacement work . . . have long
o e WOISEENES BHe ’ ~ life even at 85° C. Plascaps®, tubular
and excellent stability. Versatile line of plastic type, have permanent, moisture-

proof terminal seals.

MALLORY

CAPACITORS « CONTROLS » VIBRATORS » SWITCHES » RESISTORS
RECTIFIERS « POWER SUPPLIES - FILTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS
Inc., INDJANAPOLIS 6, INDIANA

single and dual types.

P. R. MALLORY & CO.
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New features that make
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Quick Rig!
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SNAP-OUT Elements are double locked in position!
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% Completely Preassembled, it’s
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THE ANTENNA DESIGNED TO REJECT UNWANTED SIGNALS FROM REAR AND SIDES!
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from near-by cities intarfere with reception, ordi-
nary antennas cannot filter out unwanted signals
from sidas and rear ... BUT the KAY-TOWNES
REAR-GUARD, with a front to back ratio far in
excess of 20 to 1, is designed for this particular
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Yore' 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. His vears of experi-
ence are embodied in this valu-
uable book!

TV DOCTOR contains just the
info vou need to start in TV
servicing. No  theory, math
or formulas. but full of prac-
tical information. Copyrighted Trouble Shooting Guide
pin-points hundreds of TV troubles, enabling you to
diagnose faults without previous experivnce. Method
applies to all TV sets, old and new. Special chpts.
m COLOR TV and U.H.F. Usetul data about TV
~eis, tuners, antennas, lead-ins, interfrrence, safety
suggestions. How to read schematic diagrams. Prac-
tical hints tor prospective service .

men. Many clear illustrations... Postpaid $1

LEARN COLOR TV
THIS EASY WAY!

Jusf off the Press!

7 H. G. Cisin’s remarkahle hook
{lc takes the mystery out of Color
TV. The only book which ex-
plains this fascmatmg new TV
development in a simple down-
to-earth manner. It actually
translates the highly technical
descriptions of research scien-
tists into plain everyday lan-
guage,

Covers hasic color principles,
compatible color TV system. fhe
color signal, color TV reception,
/| plus practical pointers on color

pix tubes, tests, ete. Just the
mdelV servldc'emen mgq;dhaf;e to cash in on this
rapidly expanding new fie ro- A
fugely illustrated. Postpaid $1

FAMOUS "TV CONSULTANT"

TV Servncemuns Silent Partner

New, easy-to-use way to solve
toughest TV troubles. UHF
gection includes conversions, in-
stallations and servieing. Mod-
ern alignment methods shown
by pictures, diagrams and sim-
ple directions, tell exactly what
to do and how te 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 forms, diagrams, station patterns, show various
defects— take mystery out TV servicing. NO THE-
ORY—NO ATH—NOl FOR ULAS—just practical
service info. covering all types of .

£ #LPes O Postpaid $2

sets.
NEW! 1954 TV TUBE LOCATOR

TROUBLE INDICATING TUBE LOCATION
GUIDES for over 3000 most popular models from
Adimiral to Zenith plus PIX TUBES used in each
;nodel!Tl\i;«ﬂ to 1llfllssirx;odels.1 »\d storehouse of val-
uable servieing info. price .

vers low for large volume sales... Postpaid $1

NEW! Trouble Shootina PIX GUIDE
incl. TV TERMS Explained
Sect. | is a fully illustrated GUIDE to oft-recurring

pix faults. Causes and cures explained. 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

?gng"l‘lxge.texms in non-techmcaI Posfpcld $1
NEW! TV TROUBLE TRACER

Fach vol. contains different copvrighted ‘‘Trouble
Indicating TUBE 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 50c ea.
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] Order from your Jobber today, or if
.‘ not stocked, order postpaid from:

. Harry G. Cisin, Dept. E-30
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B O Color TV CI TV Pix Guide
M [TV Doctor {1 TV Tracer, Vol. 1
Bl TV Consultant (] TV Tracer, Vol. 2
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triode conducts. When the phase is re-
versed, the right triode conduets. 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 emerging 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
mixer 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
cycles. 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
apparent music signal frequency swing
depend on the oscillator frequency, the
SPEED switch 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
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GUTTTYRE
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0.D 9c; 3/ 1.98
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ete. Kit of 10 asstd. ...
(WRITE FOR LATEST “ALNICO SUPPLEMENT)

11 JUMBO RADIO-ELECTRONICS PARTS KIT!!
OVER 10,000 ALREADY SOLD !!

WANT TO SAVE REAL ‘VIONEY ON PARTS" o
Well, here’s a “'GOLD-MINE'" new & surp
veniory odds & cnds -\T A FRACTION OF ORIGINAL

OST! L L NTROL.S. SOCKETS.
SWITCHES. WIRE, RESISTORS. CAPACITORS, PHO-
MOE‘!‘IE T, RADIO DIAGRAMS., COILS. TRIM-

PLUS DOZENS OF OTHER ITEMS!!

(shpg. wt. 20 lbs.).

“DIRECT FACTORY SPEAKER REPAIRS SINCE 1927'

Min. Order $3.00. 209 deposit req. on ali C.0.D.”

Full remm.:mce with foreign orders. Please add suf-
cient postage—excess refunded
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RADIO CORP.

67 Dey Street
New York 7. N. Y.

SEE THE LATEST IN

EQUIPMENT
e

Newark's1955 Catalog

Select the fast,
from the New Electronics Reference Book
— full of the lotest releases and largest
selections of High Fidelity, Rodio, TV,
Amateur and Electronics equipment.

easy, dependable way
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new. Some models have been discontinued by the manufacturer, but
every one is factory sealed and carries a one year, factory guarantee.

PB-100 Multitester ............
680—5000 Ohms per volt Multitester. ..........
670-A Supermeter
TVY-11 Tube Tester.
660 Signal Generator.
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Television Bar Generator....covevivninonnnns

11, AC.-D.C. Multitester ..................
999, A.M.-F.M, & Television Signal Generator
A.C. Operated

TC-10, A.C.-D.C. Multitester.................
TC-50, Combin. Tube and Set Tester..........
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322, Tube Tester..
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668, Electronic Multitester........
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104, Volometer .................
106, Yacuum Tube Voltmeter............ .00t
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Volt-Ohm Current Scale, Meter. ... 00000

Radio & Phonograph Chassis Cradles.........

8" Glass Recording Discs, sold only in
cartons of 24, . ...ttt i iii e cooo

12" Metal Recording Discs, sold only in
cartons of 50

180 ohm resistance line cords, 6 feet with plug. .
No. 22, stranded, tinned, copper push-back
wire on 500" spools.............. each spool
3 speed recordplayers, with life-time needle,
portable case, speaker & amplifier........ oo

Capri, 3 speed recordplayers, cartridge with

ouble-needle, plastic case, speaker and
amplifier ........... 50CC0000000000000a0
Recordchanger .......coevieevenennnas
Automatic Pop Up Toaster, fully guaranteed....
Electrical Waffle maker.....ccvvven. 00000000

Genuine, imported Black Forest, hand-carved,
cuckoos every 15 minutes. ..... ..o i

Electronic, oscillating massager with infra-red
heat combined ......
Teletron Radio, plastic cabinet..............

Fully Automatic Rotisserie and Broiler Com-
bination, 7-way, with time clock, 3 heat
element, double powered. .. .......c0uvun.n

COMPLETE STOCK-

v of Nationally Advertised Radio & Television Testing Equipment,
Parts, and Electrical Appliances to be sold regardless of cost.
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Net Price Price
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28.40 15.00
27.65 14.50
28.40 22.75
47.50 37.95
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47.50 38.00
39.95 32.50
21.50 11.50
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14.85 9.85
9.50 29.50
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14.50
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19.95
39.50
59.50
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14.90 11.90
26.95 21.50
35.90 28.75
47.50 37.50
83.50 67.50
99.50 79.50
9.95 2.95
12,95 3.95
12.95 4.95
12.95 3.95
6.95 2.95
75 each .15
1.50 each .30
1.25 each .35
5.00 2.50
reduced to 14.95
reduced to 19.95
3750 each 9.95
19.95 each 9.95
reduced to  3.95
reduced to  7.95
8.95 each 3.95
reduced to  9.95
69.50 29.95

All prices are f.0.b. New York, 20% deposit with order, balance C.O.D., or full remittance with order

WRITE, PHONE OR WIRE YOUR ORDER FOR IMMEDIATE DELIVERY, QUANTITIES ARE LIMITED.

METROPOLITAN ELECTRONICS & INSTRUMENT CO.

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, 0-100 K. Size: 6”x3/"x2.

Complete with bat-
teries and full in- $ -85
. Only
structions.
Reg. $14.85

Model 999 Combination

F. M., A. M. and Television
Signal Generator A.C. Operated

Generates R.F. fre-
quencies from 150
kilocycles to 5078
megacycles.  Posi-|
tive action attentu-
ator provides effec-
tive output control
at all times. R.F. is
obtainable sepa-
rately or modulated
by the Audio Fre-
quency. !
Complete with test|]
leads and full in-

structions. Reg. $39.50 Only $]9-50

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, thyrators, single
ended, floating filament, mercury vapor, new
miniatures, etc.

Multimeter Specifications: AC and DC Voltage
Ranges: 0-1-100-1000-5000. DC Current Ranges:
0-10/100/t Amp. Low Resistance Range: 0-10,000
Ohms. Medium Resistance Range: 0-100,000
Ohms. High Resistance Only

Range: 0-1 megohm,

Complete  with test $29 50
leads and full instruc-
tions. Reg. $49.50 .

TEST GRAFT
Model TC-75

Combination Test Speaker and Signal Tracer

Reg. $39.50
plus speaker substitution
plus resistor tester

onty $24.50

plus field substitutor

p:us condenser tester plus lvv:>ice coil substi-

i Telephone: GON 5-1707 | Plus output indicator tution

106 Flﬂh Ave" New YOfk ”' N' Y' c:bell: ‘)An;dregsrzEMgTRgNlcg Complete with full instructions
JANUARY, 1955 135




Now brings you a compact
Flyback — Yoke — Continuity
Tester...in 1 low cost unit

— for only

i

{A $59 value)

® Checks low
and high im-
pedance yokes
and flybacks.

® Detects even
one shorted
turn.

® An  improved
Continuity
Checker:
Checks con-
densers for
opens, electri-
cal shorts, or leakage. Ordinary continuity test-
ers will not do this.

TV Component Tester
PERFORMS f"m"‘x

SIX
VITAL
" FUNCTIONS

You get $176 worth
of Testing and Re-
pair Intrumenta-
tion in 1 compact
unit for the amaz-
ing low price of
only . .

iy

It’s terrific as a
o PICTURE TUBE TESTER
o FLYBACK & YOKE TESTER
e SELENIUM RECTIFIER TESTER
o CONDENSER TESTER
o CONTINUITY TESTER
e PICTURE TUBE REACTIVATOR

(]
FIELD STRENGTH METER

For Battery Operation and 110V AC
Saves 50% of in-
stallation cost . . .
Measures pic signal
strength  directly
trom antenna . . . §
Identifies TV, FM,

TVLH signals . . .
Has 12 channel
selector; multiplier
switeh  for weak
signal areas . . .
Range, 10-50,000
microvolts . . . A
must in fringe
areas, UHF or
VHF . ..

Money Back Guarantee

Model FSM-5B, for Battery Operation and
110V AC. Weight 22 lbs....oooooieeen. net $89.

TRANSVISION, Inc., New Rochelle, N.Y.
JOBBER INQUIRIES INVITED
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LIGHT-SENSITIVE
NEON-TUBE CIRCUITS

Interesting characteristic

permits use as_“‘photocell”

By JOSEPH BRAUNBECK

T is not generally known that most

neon lamps, especially the low-voltage

types, are considerably light-sensi-

tive and may be used successfully as
photocells for experiment.

Illuminating a neon lamp results in

LIMITING RESISTOR DETERMINES SLOPE

¥
| =1
NE|
5 v il
¢ ot
S 5
; Jvl"\mn TUBE
2
= F-—EXTERNALLY LIGHTED TUBE
g o H
VA 6 !
2 ﬁ'—’. 3 ?‘___—

50v IR 100v

A DARK CURRENT
STRIKING VOLTAGE

Fig. 1—Neon tube characteristics.

a decrease in the striking voltage and in
an increase in the so-called “dark cur-
rent.” This dark current is the current
which flows through the lamp when the
voltage across the electrodes is not
sufficient for firing. Fig. 1 shows these
characteristies.

The simplest circuit for experiment-
ing with a light-sensitive neon lamp is
shown in Fig. 2. It consists of a 100,000-
ohm potentiometer for varying the sup-
ply voltage, a neon lamp, a limiting
resistor and a sensitive meter. Any in-
strument having a deflection of 50
microamperes or less is usable. When
the neon lamp is illuminated with a
flashlight or exposed to sunlight, the
pointer of the instrument will move a
little. Currents up to 5 microamperes
can be obtained.

Though this is an interesting experi-
ment, such a circuit is not useful for
controlling any device by light—the
current flow is too slight.

Fig. 3 shows an amplifier with a re-
lay in the plate circuit, controlled by a
light-sensitive neon lamp. When light
falls upon the neon lamp, the dark cur-
rent increases. The resulting voltage
drop across the 50-megohm grid re-

sistor biases the amplifier tube to cut-
off. When the illumination is removed,
the bias disappears and plate current
flows, energizing the relay. Adjust the
neon-lamp voltage for maximum sensi-
tivity when the hookup is finished. The
circuit will operate from daylight in a
shadowy room or from a 60-watt bulb
at 2 feet.

If there is no need for extreme sensi-
tivity, this circuit can be used in much
equipment containing photocells. The
relay should have a resistance of about
1,000 ochms or more and a sensitivity of
about 10 ma or less.

Instead of the relay, or in series with
it, a milliammeter with about a 10-ma
full-scale deflection may be used for
comparing light intensities.

IGHT
A ///
S
M
100VDC ‘;[ Son EON
IMEG
M

Fig. 2—Simple experimental circuit.

If a 50-megohm resistor is not ob-
tainable, one can be made up of several
smaller values. Any triode out of your
junkbox can be used for the amplifier

tube.
T——*m CONTROLLED CKT
‘JE
RELAY
1 +

200vDC

>
>
10K, I0W - Ww

AA.

Fig. 3—Improving circuit sensitivity.

A more sensitive circuit using the
0A4-G cold-cathode trigger tube is
shown in Fig. 4. When the neon lamp
is illuminated, C1 is charged by the
dark current. After reaching a critical

RADIO-ELECTRONICS



P FREE EXTRAS

CONSULTATION SERVICE
GUIDE TO HIGH FIDELITY

® ELECTRICAL & RADIO TESTER

® ELECTRIC SOLDERING IRON

® RADIO TROUBLE-SHOOTING GUIDE
® TV BOOK

¢ F.C.C. TRAINING

® QUIZZES

.

°

—d

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 wlll 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 I5 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 rarf 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 Slgnal 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" IS USED
THROUGHOUT THE WORLD

The Progressive Radio "Edu-Kit'' is used in every state

of the U.S.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, its power supply operates on [05.

125 volts, AC or DC. Also, since some countries use other
voltage supplies, an adaptor for 210-250 volts AC or DC
is available for $2.50.

The U.S. Post Office permits COD 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

YOU BUILD 15 RADIOS
YOU RECEIVE MANY FREE GIFTS
YOU LEARN TROUBLE-SHOOTING

YOU GET OUR FREE CONSULTATION
SERVICE

YOU RECEIVE QUIZZES

PROGRESSIVE "EDU-KITS' INC.
497 UNION AVE., DEPT. RE-100,

LS B . 2 2

NO ADDITIONAL PARTS NEEDED
ATTRACTIVELY GIFT-PACKED
EXCELLENT BACKGROUND FOR TV

Used in 79 Countries

MAIL
TODAY

YOUR ORDER
SHIPPED SAME
DAY RECEIVED

BROOKLYN 11,

owey #Q 95 compieTE

With the NEW IMPROVED 1955 Progressive Radio “EDU-KIT”
Now Includes: HIGH FIDELITY SIGNAL TRACER, CODE OSCILLATOR

‘ 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 necessary that you have even
the slightest background in science 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'' requires nd instructor.
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
fearn 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 Jearn 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 fearn, 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
muiti-tube radio sets, and doing work like a professional
Radio Technician. Altogether you will build fifteen radios,
including Receivers, Transmitters, Amplifiers, Code Oscil-
lator and Signal Tracer. These sets operate on 105-125 V.

DC.

the swing of
.« o wnh Lhe klt IS !'e'l”K s\voll
ark Smitl 13 Willbanks Ave.,

mu ch 1 am enjoymg your Kit.

BIII Leonard,
did receive one of your Radio,
boy. with very little supervision,

Send “Edu-Kit”’ Postpaid.
Send “‘Edu-Kit"’ Postpaid,
Send 210-250 V. Adapter for
Send ““Edu-Kit” C.0.

D000

Name ..

It is the only Kit that I have seen,
I bcheve the Kit is worth much morc than you charge for it.
nd. It has helped me to understand my Navy Rescrve Training better.’
famous CBS commentato Y.
“Edu-Kits"''and I'm happy to repor[ “that my ten.year-old
buiit a complete three-tube receiver—one that works—
in less than three hours, He’s mighty proud ai
clear and the electronic material wholly adequate for educatlonal purposes, and
speaking as a radio ham operator of twenty years standing.’

10-Day Money-Back Guarantee.
| enclose full payment of $19.95

| enclose full payment of $20.95 (Qutside U.S.A
“Edu-Kit""—$2.50,

D. 1 will pay $19.95 plus postage {U.S.A.

I wish additional information describing Ki

(OJ Send me FREE Radio-TV Servicing Literature. No Obligation.

BUILD 15 RADIOS AT HOME

10-DAY MONEY

SCHOOL INQUIRIES

INVITED

The *“‘Edu-Kit’’ has met the test of years
of use by individuals and groups in every
part of the world. Among constant users of
the “‘Edu-Kit’’ are Schoals, 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, Griggs 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”

Cyril Chupina, 130 Grant St., OLYPHANT,
PENNA.: *‘I wish to thank you for that marvel
of an “Edu-Kit"’ which you have sold me,
1 bave put all of the radios together, and
have fixed two of my own sets with the
Signal Tracer. I have more than gotten my
money out of it in less than two months,
along with quite a bit of enjoyment.

““I have been looking for something that
would interest me and help me for the future.
Throu;!h your help I think I have found it in

adio.'”

Goldburn P, Maynard, Box 632, Pedro

?UN PO, PARAISO, CANAL o ZONE:

uough this medium I would like to say

I am  very glad that I sent for yoar
! Edu Kit.”" 1 have studied the lessons very
carefullv and have built many sets

am now enjoying the Tranemltter tha(

T h\lllt recently. Through this
am now in the Radio business and prngrpssn)g
nicely. Enclosed are my quizzes that I an-
swered homslly

Dorothy M. Walker, 2455 N.W. Quimby
Sst.. PORTLAND OREGON: "I have enjoyed
readln" and studvmg the “‘Edu-Kit'' Instruc-
tion Book, and have just completed Set 4
with excellent results

“‘I believe you L.reatlv under-estimate_the
value of the knowledge that the Kit offers.
I reoceived a promotion to Inspector in the
Electronics Dept. of the firm where I am
employed, This happened just one week after
1 received the ‘'Edu-Kit.”" In that time I had
completed Sets #1 and #2. My employer
was qulle interested in my new found knowl-
edge.

Jaseph E. Stasaitis, 25 Poplar Place,
WATERBURY, CONN.: ‘I have been worklm:
on the Radio Kit am! have learned much.
Your course has saved me a great deal of
money, 1 was ready to spend $240.00 for a
Coursc;( but I found your ad and sent for your
“'Ed it

1 have several sets for my
friends, and made money, The ‘‘Edu-Kit™"
paid for |tself Your Troubleshnoting Guide
alone ls worth the money that I paid for your
Course.’

Rober L. Shuff, 15§34 Monroe Ave., HUN
INGTON, W. VIRGINIA: ‘‘Thought I would
drop you a few lines to say that I received
my ‘‘Edu-Kit,”’ and was really amazed that
such a bargain can be had at such a low

repaired

prlce I ha\e ah‘eady started repairing radios am{\ phunozraphs Mv friends were really surprised
g€ it so quickly,
and finds the Etn:)ubles if there is any to be fo

“‘The Troubleshooting Teaterd that comes

DEN, ALA,: ‘'This is to let you know how
that is so complete.
It is very easy to under-

485 Madison Ave., : ‘T certainly

and you should be too. Your instructions are
1

I

Include ALL FREE EXTRAS

(U.S.A. only)

only).

““Edu-Kit’'. No Obligation.

Address .

N.Y.

JANUARY, 1955

PROGRESSIVE “EDU-KITS” INC.
: 497 UNION AVE., Dept. RE-1iC0

Brooklyn 11, N.Y. @
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UHF CORNER REFLE

@ easy installation!
@ high gain!
@ fine directivity!

¢ Fast and easy installation, high db gain, excepticnally
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% 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 PHENOQLIC CORPORATION
Chicago 50, illinois

In Canada: AMPHENOL CANADA LTD,,
Toronto

ELECTRONICS

voltage, C1 discharges across the grid-
cathode circuit of the 0A4-G and fires
that tube.

RELAY

—————
‘ +
b3
UGHT )ooo«: 17V ACOR DC
>
NS |

Fig. 4—Circuit uses 0A4G trigger tube

The circuit may be operated from an
a.c. or d.c. supply. If a.c. is used, C2
is necessary to smooth the relay cur-
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 vou find the best.
It is also possible to build a relaxation
oscillator for testing, as shown in Fig.
5. The light-sensitive neon lamp funec-
tions as a variable resistor for a re-

S

IMEG

e HOH 2
o ] o HONES
LIGHT SENSITIVE | p
toovpe  NEON i | ok

) i 0
1 '

IMEG NEONE o

A, A 3

v -

—~~
LIGHT PROCF SHIELD
Fig. 5—Relaxation oscillator circuit.

laxation oscillator using another neon
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 cycle (darkness) to about 1,000 cycles
(sunlight).

This eircuit is also useful for testing
and comparing conventional 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



TV Multi-Outlet SYSTEM

Here’s a TV Multi-Outlet distribution
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-
gleantenna. Yet a 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,

1l

LINE SPLITTER (if needed)

Type T1604—Equally divides ampli-
fier output up to 4 ways. No tubes.
Cannot overioad,

LINE TAP IMPEDANCE MATCHER

One for each receiver. Compensates
for line response tit, Completely
isolates receivers from each other,
Matches 72 ohm feed line to 300 okm
set, 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. (Goad-Bad scale for
checking quality of electrolytic condensers.)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .I5 to 7 Henries 7 to 7,000 Henries
DECIBELS: —é to + 18 +14 to 438 434 to 458

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.
The Model 670-A comes
housed, in a rugged
cracklie-finished steel
cabinet complete with .
test leads and operating
instructions. NET

Superior's new

Model TV-11

Proximity fuse types, etc.

Uses the new self-cleaning Lever Action Switches
for individual element testing., Because all ele-
ments are numbered according to pin-number
in the RMA base numbering system, the user
can instantly identify which element is under
test. Tubes having tapped filaments and tubes
with filaments terminating in more than one
pin are truly tested with the Model TV-l11 as
any of the pins may be placed in the neutral
position when necessary.

The Model TV-l1l 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

*

/%

TV-11 may
be used as an extremely sensitive Con- will defecf
denser Leakage Checker. A relaxation

type oscillator incorporated in this model
leakages
quency is one per minute.

TUBE TESTER

SPECIFICATIONS:
Y Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage o tube by inserting it in the wrong
in, Peanut, Bantam, Hearmg Ald Thyrefron socket,
Miniatures, Sub- mlmafuras Novals, Sub-minars,

% Free-moving built-in roll
plete data for all tubes.
Y Newly designed Line Voltage Control compen-
sates for variation of any Line Voltage between

105 Volts and 130 Volts.

% NOISE TEST: Phono-jack on front panel for
plugging in either phones or external amplifier
will detect microphonic tubes or noise due to
faulty elements and loose internal connections.

$4750

chart provides com-

The model TV-11 oper-|

plete with partabie cover)

even when the fre-

NET

SUPERIOR'S NEW MODEL TV-40

A complete picture tube tester .
¥ for little more than the price
of a ‘“make-shift” adapter!!

The Mudel TV-40 is absolutely com-
plete!  Self-contained, including built-
. power supply, it tests picture tubes
in the only practical way to efficiently
test such tubes; that is by the use of
a separate instrument which I8 designed
exclumvely to test the ever increasing
number of picture tubes!

EASY TO USE:

Simply insert fine 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-8ad scale. Throw switch down
for all leakage tests.

"C.R.T. 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 fhe well established emission

method. All readings on ''"Good-Bad'' scale.

Tests for inter-element shorts and leakages up to §

S 81685

® 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 ..............................

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Try any of the above in-

struments for 10 days before INC.

MOSS ELECTRONIC DISTRIBUTING CO.,

-1
| 1
Dept. D-91, 3849 Tenth Ave., New York 34, N.Y.

you buy. If completely sat- | P ! N Name |
" Please send me the units checked. I agree to pay down payment within I

isfied then send -down pay- | 10 days and to pay the monthly balance as shown. It is understood Add .
ment and pay balance as in- there w111mbe no finance, lmterlest olr[ anyrothler charlges. pul)u(ll]ed Ihsexig ress |

s - my maonthly payments when due. 1s further understood that shou

dicated on coupon. No In- | 1 fail to make payment when due, the full unpaid balance shall become Cit 7 S |
terest or Finance Charges | immediately due and payable. 1ty. one. tate.. I

Added! [f not completely
satisfied return unit te us,
no explanation necessary. -
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Model 670-A................] Total Price $28.40
7.40 within 10 days

Model TV-1
$
monthly for 6 months

D $11.50 wl(hln 10 days.
monthly for 6 months.

Balance $3.50

Total Price $47.50

Mode) TV-40..............
D %e Wanm o days.
monthly for 3 months.

Total Price $15.85

otal
Balance $6.00 Balance $4.00 I

RADIO-ELECTRONICS




The Model

+ GENOMETER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

A. M. Radio  F. M. Radio  Amplifiers  Black and White TV Color TV

£. RANGE
FerLecTOR

T 7 Signal Generators in One!
o R. F. Signal Generator for A.M.

R. F. Signal Generator for F.M.

Audio Frequency Generator

(i Bar Generator

NEW YORK

s “ .
» : o i &
3 o
f ol it
o x ot Mo, vaRioio
i . AuD. OF o
> Rt

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.

Cross Hatch Generator

Color Dot Pattern Generator

XYY XXX XN

Marker Generator

oy T T S pECIFICATIONS:

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 out of
convergence, with the blue, red and green dots in overlapping
dot patterns.

MARKER GENERATOR:

The Model 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 Ke., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500
Kc., 3579 Kc.,, 4.5 Mc,, 5 Mc,, 10.7 Mc. (3579 Kc. is the color
burst frequency.)

The Model TV-50 comes abso-
lutely complete with shielded
leads and operating instructions.

30

NET

SHIPPED 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.

JANUARY, 1955

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-91, 3849 Tenth Ave., New York 34, N, Y.

Please rush one Model TV-50. | agree to pay $11.50
wnfhxn 10 days and to pay $6.00 per month thereafter.
1t is understood there will be no finance, interest or

|

: Name
|

| any other charges, provided I send my monthly pay-

|

|

L

ments when due. It is further understood that should
| fail to make payment when due, the full unpaid City ...

|

|

|

Address. . . e U |

|

balance shall become immediately due and pavable. :
-




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 are 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. Yo

\,TechﬂyiQiané

“ . ;g\

s
«f
4

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-year 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 explainéd 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




Twin-Six

VB |
NNTR0)

Wanafactuning Co. |

GRIGGSVILLE, ILLINOIS
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GLORIOUS COLORS!

Far superior construc-
tion. Rugged, foolproof

—easily installed.
Parasitic elements sup-
ported by TRIO’s revo-

lutionary new “‘Insta- \\
Lok™ clamps. Low chan- -y

pre-assembled. Avail-
able in single or two
bay models.

Plec TRIO ARISTOCRAT ROTATOR
NOW AVAILABLE IN FOUR

nel dipoles supported

by the strongest conical 2y
head mOdﬁj Nolvibro- ]
tion — O element -
shedding. Completely \'\\

RION 1

Three dipoles pro-
vide exceptionally high
gain on all VHF chan-
nels. Exclusive TRIO
grid reflector gives im-
proved performance.
Extremely rugged vyet
lightweight. Pre-assem-

led — simply unfold
and tighten reflector
and dipole assemblies.
Three vertical braces
on reflector screen for
increased strength.
Available in single ol
two bay models. =

AN

UV VS SN\ N

COPYRIGHT 1954
BY TRIO MANU-
FACTURING CO.

America’s Most Dependable And Beautiful Rotator:

NS
50 Series

F@i@ Yeade: in sdnlenna Develofirment

~

X

The New TRIO Il

"ARISTOCRAT”

100 Series

143
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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, Jockson “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 sef. 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
of 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-button sequence switch. Either
I'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 element
completely tested for possible shorts. Easily
visible shorts lamp remains lighted only on
actual short. No hard-to-understand meter
readings. Test made under heated conditions.
Noise Test—Plug in a set of headphones,
and you have an audible indication of
noisy tubes. Makes it easy fo catch those
tough ones that give trouble in audio and
video circuits.

Correct Test Voltages and Load Settings
—proteds' tube under test against over-
loads. Even low-voltage bottery 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 free replacement chart service. In-
formation on new types is rushed to your
distributor as soon as information is avail-
able, by super-speed Bullet-In Service,

Life-Line Indicator — An ingenious test
that indicates when tfube is approaching the
end of its life. You can tell when to replace
a tube, even before it actually goes bad.

Avutomatic Line Voltage Indicator—You
adjust the line voltage by watching 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........ e $104.50, net
Mode! 648P Portable Model in Handsome Wood Case .$109.50, net
ce.-$

Model CB-48 Counter Base for bench type case. .

JAC

[/}
Service Engineered
Test Instruments

8.50, net

SON
S

LECTRICAL

INSTRUMENT CO.

'16-18 S. Patterson Boulevard, Dayton 2, Ohio * In Canada: The Canadian Marconi Company
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TECHNICIANS' NEWS (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
Tocal 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-
vision Association immediately con-
tacted the newspaper and set the rec-
ord straight. As a result, an article
was written from material furnished
by the associatiom. 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! TUndaunted, our screw-
driver-and-ideas repairman called up
the owner of the receiver and informed
her: “Madam, your set is shot!” END

A\”M\s

“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



TENDER

cosends
‘tool hunting
for good?

Here's the newest idea in TV service cases. It’s the Tube
and Tool Tender’s “PEG PLATE” panels and adjustable
metal holders. With this combination, set up your tools
in the arrangement that suits you best. Then enjoy the
time- and temper-saving convenience of having the rools
you want, right where you want them, whenever you
need them.

And of course the Sylvania Tube and Tool Tender
also gives you generous tube and equipment storage.

Your Sylvania Distributor has your Tube and Tool Tender now.
It's another Sylvania exclusive, designed for your easier TV
servicing, offered only by your Sylvania Distributor.

TUBE.TOOL
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1t’s spacious —carries
tubes, toals, meter,
mirror, parts . .
everything you need
on your calis.

See it af your
Sylvania
Distributor

1t’s light and attractive, it's
aluminum . . . weighs only 20
pounds fully loaded.

1t’s durable and sturdy—
will stand up in constant
field use.

LIGHTING -
JANUARY,

RADIO -

1955

ELECTRONICS -

1t’'s convenient—for shgp as oot 4 ~eier e T 42
wall as field use. Compléty. with: 5

"shelf-service.’ -l

*SYLVAN

- > >

'Sylvqma Elec'rle PMUcf;Ant. = ;
1740 Broadway, New'.;Y rk '19, ﬂ. Y

In Canada: Sylvania Electric* (Gcngdu)’ Ltd:
University Tower Bldg., St, Catherine S'
Montreal, P.Q.

ATOMIC ENERGY
145
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N QV\/ E M C instruments

increase your testing ahilry

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 scaie
meter cannot burn out . . . measures capacity from 50 MMFD to
5000 MFD . . . inductance from 1.4 henries to 140,000 henries in 4
ranges .. . . uses an electronic balanced 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 volt and 2800 volts—RMS values of
sine wave voltages . . . between .1 volt and 1000 volts—
capacity of condensers between 50 MMFD to 5000 MFD~—resistance .

from .2,0hms to 1000 hegohms.

model 107
complete with leads

s4.890

$34.50

©wn

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 regardiess of element location.
Mutual conductance checked on calibrated micromho scale and
*rreject-good” scale . . . tubes checked for gas content .. .5 element
tubes checked as pentodes . . . all loctal, ottal, 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 coid 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 o

MODEL 2066 (sloping counter case) $79.50
MODEL CTA (picture tube adaptor) $9.95
SAVE MORE...SERVICE BETTER... with EMC 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, JED VC-13G, has trav-
erse motion, free from mechan-
ical backlash, giving smooth

e —

capacitance tracking over com-
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-
183G 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
filter system. Height 4 inches.

| Six positions of record equali-

zation; four inputs for records,

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,
I11.

HI-FI 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.
for 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.

Devices

new

D.c. current is from 50 Ha to 15
amperes; a.c. current from 1.5
ma to 15 amperes. Decibels
from —10 to —+50 and resist-

IO ¢
,'I, 4 » F

s o = .#

Pmezarens . "33

ance from 0.25 ohm to 10 meg-
ohms.—Phaostron Co.,, 151 Pas-
adena Ave., South Pasadena,
Calif.

LOUDSPEAKERS, Tru-Sonic
models 1524X and 206AXA, 15-
inch coaxial. Model 1524X
houses 15-inch curvilinear cone
and 2-inch voice coil with extra-
large spider assembly. Uses
2%-1b  Alnico. Reproduction
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 cycles,
nominal impedance 12 ohms,

power capacity 20 watts. Model
206AXA has dividing network
with high-frequency control and
7%-1b Alnico V magnet which
operates two voice coils. Im-
pedance 16 ohms and power ca-
pacity 30 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



F 'Nco* introduces

SENSATIONAL

New Antennas
~—

plied fot.
555,599 other patents op
. 287 2,6307531 2,655,
Patent No's. 2,566,

*Trade marks of the Finney Company.

F'Nco 400'SA Registration No.'s 559,104 575,345

) %
FEATURING RO-BAC FULL DIMENSIONAL SCREEN

The engineering masterpiece of the antenna industry! The sensational, new Finco
400-SA eliminates rear signal interference (adjacent and co-channel), ghosts and
electronic noise — delivers famous Finco high gain for clear, 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 efficiency, FULL LENGTH reflector surface. Pre-
assembled for quick installation.

FINCO 200-A

The ideal antenna for “in-between areas™ . . . {too far out to use “Local” type
antenna, too close to warrant use of a super-fringe antenna). The new Finco 200-A
combines basic, double CO-LATERAL* design with exclusive Finco electronic patents to
deliver unbeatable gain and performance in the Semi-Fringe area on all channels,
UHF and VHF. Completely pre-assembled.

FINCO 200-SA

The Finco 200-SA was engineered specifically for the “in-between”, semi-fringe areas
where a FRONT-TO-BACK problem exists. The special FRO-BAC full dimensional screen elim-
inates rear signal interference, ghosts and electronic noise. This antenna delivers recep-
tion power that cannot be matched by ordinary antennas. Completely pre-assembled.

Write for Free Literature COTJ?/IE)RESLlO]:I-Sl(lT
Copyright 1954, The Finney Co. FRONT-TO-BACK PROBLEM IN

YOUR AREA??? MANY FINCO

T h e F . N N E Y 400-A INSTALLATIONS???

This kit contains special electronic

FRO-BAC screen and stainless
c om pany steel hardware for quick con-
Dept. RE-15 version of models 400-A and

4512 ST. CLAIR AVENUE @ CLEVELAND 3, OHIO 400 to model 400-SA. .
JANUARY, 1955 147
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Radio Relay station on route between Chicago, Ill.,
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 telephone service for America provides careers for creative men in scientific and technical fields.

LY

- 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



NEW DEVICES

ampere D’Arsonval meter of 29,
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,
159, 750, 1,600. 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

+34 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-
ment. Internally generated ver-

.

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 audio 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

o e a8
e

B

s

from 20 through 20,000 cycles
in three bands. Square-wave
signals at 50, 100, 2560 and 500
ke. Qutput 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 19 from 20 cycles
through 200 ke. Square-wave
rise time at 20 ke: 0.5 micro-
second. — Precision Apparatus
Co., Inc., 92-97 Horace Harding
Blvd., Elmhurst, L. I., N. Y.

OSCILLOSCOPE, Heath model
0-10, essentially flat vertical
channel response from 5 cycles
to 5 me; down only 1% db at
3.58 mc (color TV sync burst
frequency). Printed - circuit
boards for reduced kit con-
struction time and stable cir-

cuit operation. Full 5-inch
(5UP1) cathode-ray tube. New
type sweep generator -circuit
produces stable linear sweeps

up to

500,000 cycles.—Heath
Co., Benton Arbor, Mich.

HYCON OSCILLOSCOPE model
617 and digital voltmeter model
615. Scope has 3-inch tube, 4.5
mc bandpass (%=1 db, vertical
amplifier), high deflection sensi-
tivity (.01 volt r.m.s. per inch),

«9

(Continued)

internal calibrating veltages
and edge-lighted bezel.

Voltmeter replaces deflecting
needle and multiple scales of
conventional voltmeters 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 19 on d.c. and ohms,
2% on a.c.—Hycon Manufactur-
ing Co., 2961 E. Colorado 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-

v m s
{ *
k3

P

& ;

.

’V Py
A}j

£ ¥
v%\{% g
i
b
e b
i, i

Television Picture Patterns
Explained”, absolutely FREE!
press!

Gives complete 11x22” Schematic Dia-
grams on leading models Radio and Television

Just off the

Sets. Easy-to-read, large 8%4x11” 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.
Extra! 802-Page Television Cyclopedia Included

And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers today’s
television problems on servicing, alignment, installation and
others. In easy-to-find ABC order, cross indexed. Use this 6 vol-
ume TV-RADIO LIBRARY free for 7 days; get the valuable
Servicing Book ABSOLUTELY FREE!

COYNE

19585

ELECTRICAL SCHOOL
500 §. Paulina St., Dept. RRLAN Chicago 12, IIl.

JANUARY,

Get This Valuable Book ™ ust for Examining COYNE'S New 6-Volume Set

4 4 B¢ §
P VIR

Yes, you get this big, new 1954 book, “150 Radio-
and Diagrams

PRALHAL
TELEVISION
stxmf;‘;;;'
““::nmi

SEoRII bhrs

TRIAL!

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 price $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!

Where Employed
{ ) Check here if you want library sent COD. You pay postman
$20.95 plus COD postage on delivery. 7-day money-back guarantee.

COYNE ELECTRICAL SCHOOL, Dept. 15-T1 §
500 S. Paulina St., Chicago 12, Il [ |
YES! Send é-volume ""Applied Practical Radio-Television' for 7 days FREE |
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE. ¥
Name Age. [
Address L]
City Zone ... State. i
¥
[ ]
[ |
o

149




WE ARE SHARING the success of our products WITH YOU

as 2 CUSTOMER’S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER!

2 ~CUSTOM-BUILT CABINETS : #630 ‘s TV SETS~

The VOGUE From Facfory to You

4 LEADING STYLES in genuine mahogany or walnut (blond 10% extra)
' e Ready drilled for any # 630 TV chassis and cutout for any 16", 177,
19”, 20" or 21” picture tube at no extras in price ® Also supplied with
undrilled knob panel for any other TV set © EVERYTHING NECESSARY
for an easy perfect assembly is included ¢ Each cabinet is delivered com-
plete as pictured with mask, safety glass, mounting brackets, backboard,
- backcup, hardware and chassis & CRT assembling instructions « Each

,;‘gé cabinet is shipped in an air cushioned carton from FACTORY to YOU!
COSINE YOKE ¢ ¢ ¢ LARGER POWER TRANSFORM- it

ER ® ¢ #« KEYED AGC ¢ & o 12” SPEAKER & ¢ @ H-25", w.‘gll'- .';).22" The MAYFAIR The MANHATTAN

CONDENSERS and RESISTORS at rated capacities $35 91
i -

31-TUBE
#630 TV CHASSIS

#630 SUPER DE LUXE 31-TUBE TV KIT
Engineered in strict adherence to the genuine RCA
#630 plus added features ¢ s e OPERATES 16" to
24” PICTURE TUBES ¢ o ¢ CASCODE TUNER ¢ ¢

i

and tolerances. You receive a COMPLETE SET OF
PARTS AND TUBES. Everything needed is included.
You will enjoy building it with ‘‘LIFE-SIZE easy to
follow step-by-step ASSEMBLING INSTRUCTIONS"

jncluded with each KIT. The FUTURAMIC

S‘OS“ed‘\O $9 :esssscnr i ) o ' ss !
\_ / '-
#6530 5o roxe TV CHASSIS
LICENSED UNDER RCA PATENTS
COMPLETE READY TO PLUG IN AND PLAY—

Similar in characteristics and features 10 the TV KIT
above e Manufactured especially for us by nationally
known manufacturers & No efforts or expense have
beeu spared in workmanship or materials, 10 make this
# 630 SUPER DE LUXE TV CHASSIS the Rest ohbtainable
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 parts carry the ¢
RMA three month guarantee @ Our mass volume of busi= ey I —
ness on this CHASSIS (numbering thousands of pleased H-377, W.28", D-2414"

3:;“;:-‘;‘:.) now makes it possible for us to reduce $79.34 588.70 553.43

5\05“‘:;d $1 4 192557 crr

\\§
_ (" NATIONALLY KNOWN BRAND PICTURE TUBES }
:;wlnem,:ll::esf::':r: i R , BRAND NEW in iacfory Sealed Can‘ons;—Wi’rh a Full Year Gu;alran’ree
TECH-MASTE 1750026521 $3921) 24728599 2775145

0' >
0500 2000,%050 2,
ASIHEHIILS |

H.41”, W-25", D-23'

— H-407, W-26,” D-25"

=

#630 TV CHASSIS. Catalog mailed on request. = 21EP4B *24CP4A EP¢
Aluminized Aluminized Aluminized

STANDARD CASCODE TUNER ) ['Brooks GASCODE MANVAL | | . LIFE-SIZE caicion

25¢postpaid %630 TV KIT BUILDER-SET of INSTRUCTIONS
only 51 225 postpaia

(" 4639 TV BASIC PARTS KITS )

PUNCHED & DRILLED CHASSIS PAN
BRACKET & SHIELD KIT (I8 items)
VIDEO & 1.F. KIT (19 items)

All for

°
72 OHM COAXIAL CABLE

COSINE DEFLECTION YOKE 70°
uncluding LIFE-SIZE TV BUILDER INSTRUCTIONS

POWER TRANSFORMER 2017 Slashed

VERTICAL OUTPUT TRANSFORMER  only was . Ho HINTS FOR BETTER PICTURES ON 630TV
VERTICAL BLOCKING TRANSFORMER g — R s

FLYBACK TRANSFORMER =2/175 95 5000 — spool S TR TR T 50¢ _

FOCUS COIL, 470 ohms #202D2 $ 2' 1000’ — two 500" spools ... 43.86  37.96 postpaid

CRLE——] TV CRYSTAL-CLEAR LUCITE MASKS
Framed in Rich Gold Leaf Finish

®
#630 PARTS in GOMPLETE SETS COAXIAL CABLE #RG-NU, 1,000 feet...§87.50 Tube Size Overall Dimensions  Was  Slashed to

@ o N v

179 —Rect. 134" x 17", ... $ 5.97....5 4.56
TV WIRE & SOLDER KIT, for any Set. $ .98 o y, B
VIDEO AND L.F. KIT, 19 items.. . 7 4199 111300 OHM TWIN LEAD-IN 210 —Rech. 19 x 20 B84 692
VARIABLE CONTROL KIT, 9 controls_ . 397 b Slashed 27" —Rect. 214" x 27"‘ 548 0 12,98
CARBON RESISTOR KIT, 107 resistors... 4.98 was _ to (Unclding Set of Rosettes)
WIREWOUND RESISTOR KIT, 4 resistors__.. 1.76 100° — hank . $1.08 8 Li2 9 es
BRACKET AND SHIELD KIT, 18 items 6.44 500' — spool . ogel 499 ®
ELECTROLYTIC CONDENSER KIT, 5 cond. . 4.96 1000’ — two 5007 spools ...._17.82  9.78 IV PLASTIC OPEN MASKS

TUBULAR CONDENSER KIT, 38 condensers 3.63

CERAMIC CONDENSER KIT, 28 condensers 1.98 Used in conjunction with safety glass

MICA CONDENSER KIT, ! condensers. .97 W Slash
TERMINAL STRIP KIT, set of 30 . .69 17" —Rect. 195" x 174" 51'3857 as §d';?,
COMPLETE SET OF TUBE.S. 29 tubes = 24.64 ° 2'|"—Recf. IB"B . 22%3 LU 3'36' 92
- 24" —Rect. 21" x 241" 5.74..... 4.93
Pict Tub n__ “ &
PULSE KEYED AGC KIT UNIVERSAL e Twre BRACKETS 27 —ect 2w T LTI 58
Finest, m%stf 3accurafe and rf‘he easkies_}vKif to in- Fits Al - mgﬂm_ﬂr:‘;(%—a-“d ®
stall in a #630 or in any other make receiver, 12167 to 21" s’ (0
Improves performance, and insures a steady picture tubes n:l’:‘(i:}reh?lll%se TV SAFETY GLASS IN HANDY SIZES
picture on all channels. . 13%" e ;‘Vgs Slashed to
v DT P U K A S -1/ 96, ... .
COMPLETE SET OF PARTS SN ol ¥ aoie e 5 e Sy
Including 6AU6 tube & Instructions // $ to :g}/ . zz"i 3{ ........... 429 389
Z B x ...l 5.28 sk o iw 2w, 4.12
was $4.59 SLAEED T 52.99 S 4-97 29 x eI eyl il 5.35
//////V/ 047 x WL 6.98. ... ... 5.64

—e ®

BROOKS RADIO & TVCORP.,84 Vesey St., vest.», New York 7,N.Y. sizess.
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NEW DEVICES

ments and interelement shorts
and leakages of up to 5 meg-
ohms. Tester socket atltached
to tube base. Ton trap need not
be on the tube, 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 for
micro-accurate tuning). TUses
Armstrong system with two i.f.
stages, dual limiters, cascode
r.f. stage; has cleven tubes.
Dual antenna inputs—72 and
300 ohms balanced. Full limit-

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 300-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-0O-
Kut Rondine Jr., designed for
two-speed operation only—33%
and 45 r.p.m. Floating idler

eliminates acoustical coupling
between motor and turntable.
4-pole

Driven Dby induction

motor. Built-in retractable hub
for 45-r.p.m. records and per-

(Continued)

manently affixed strebe disc for
instantuneous speed checking.—
Rek-0-Cut Co., £8-01 Queens
Blvd., Long Island City 1, N. Y.

SUPEREX FILTA-COUILER,
combines high-pass interfer-
ence eliminator with two-set
coupler. provides for two-set
operation from one antenna,

eliminates outside interference
from 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 model BF-
80, has oscillator circuit, 6V6
vacuum tube and 4'%-inch mi-
croammeter with separate indi-
cator scales for short, continu-
ity and yoke tests. Open-cir-

detected in

conditions
transformers, coils and switch-
es, or shorted elements in vacu-

cuited

um tubes. Weight, 8% lb.—
Cornell-Dubilier Electric Corp.,
South Plainfield, N. J.

H

oA Sl Jo Borr e

Only EICO #232 Peak-to-Peak
VTVM has all these Advanced

Features %
% FOR THE FIRST TIME ALL CALIBRATION IS
OONE WITH INSTRUMENT IN CABINET.
% 7 non-skip ronges on every function — DC/RMS
sine volts: 0-1.5, 5, 15, 50, 150, 500, 1500.
(To 30 kv with HVP probe.} Res.: 0.2 chms to!
1000 megs.—Uniform 3 to 1 scale rotio as-
sures exitreme wide-range accurocy.

\\ Wt
< v Flat freq. response 30 cps to 3 mec.

co vy Measures directly peak-to-peak volt
age .of complex & sine waves: 0-4, 14,

e 42, 140, 420, 1400, 4200, Vito! foi

TV servicing. Saves the cost of

separate Peak-to-Peak Probe

% Modern styling, etched
panel; compact, easily
portable. Size

8% x 5 x 5.

Excellent for your bench
Rodel 249 Peak-to-Peak VIVM with Giant 7% Meter
KIT $39.95 Wired $59.95
Complets with UN1-PROSE

B4 fisiangeing cngjrcenivs LECTRONIC INSTRUMENT CO. INC.
. INC,

84 Withers Street
Brooklyn 11, N. Y.

achievement at your jobber
today. Write now for FREE

lotest catalog
Prices 5% higher on West cvaw.  © 54

WATCH FOR OUR FEBRUARY ISSUE
ON SALE JAN. 25

$a
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TEST EQUIPMENT YOU CAN’'T BEAT FOR
VALUE — PERFORMANCE — PRICE
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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 2%; 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
connectors, and five sizes of
spaghetti in three colors. Loss

factor 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 circulation 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. IIl.

(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, Ill.

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,

Silvertone
Trans-Vue,

Raytheon,
Roebuck),
Gardner,

(Sears
Wells
Coronado (Gamble
Skogmo), Mitchell, Sentinel,
Sparton, Truetone (Western
Auto) and Sonora units. Oper-
ate in 66-70° horizontal deflec-
tion systems, and deliver
11, 11, 13.5, 18, 12,5 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
Eiston 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 circuits in-
accessible to conventional di-

-
s w—

‘/

-8
h— 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 8t., 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.e. output
voltage of approximately 460 to the
filter at a current of 2756 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 %
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 ohmst
plate-to-plate, peak grid-to-grid driving

The Sensation of Two Audio Fairs . . .

%

% PERMOFLUX

¥  Largo and Diminuette
- 2-WAY SPEAKER SYSTEMS

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

Permoflux

Anniversory

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 %"
Mahogany or Korina veneers.
Exclusive: Special connection
for headset extension cord.
Size: 24" W, 23" H, 14" D.
Impedance, 8 ohms.

Suggested Audiophile Net . .. $99.7 5

A marvel of compactness fea=
turing "big-svstem” 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 34" Veneers. Size:
235" W, 114" H, 12”7 D.
Impedance, 4-8 ohms.

Suggested Audiophile Net . . . $49.50

As above, but with selected
%" Mahogany or Korina ve-
neers.

Suggested Audiophile Net ... $64.50

HEARING IS BELIEVING! Try either system at home under HTP!
Read what High-Fidelity Magazine says:
“I's best 1o try a speaker at home before buying.”
—Aundio Forum Dept., Oct. 1954 issue

]

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:

Pﬂumoﬂbux_ CORPORATION

4912 West Grand Avenue ¢ Chicago 39, Illinois

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 |

West Coast Plant « 4101 San Fernando Road +* Glendale 4, California ‘
Canadian Licensee * Campbell Manufacturing Co., Ltd., Teronto, Canada
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CHICAGO 24, ILLINOIS

INCANADA:BOX 27
TORONTO 17, ONTARIO

Model SX-96 SELECTABLE SIDEBAND RECEIVER

o Covers Broadcast 538-1580 kc plus three S/W
1720 ke—-34 Mc.
Full precisipn gear drive dial system.

Double conversion with second oscillator crys-
tal controlled.

Selectable side band reception of both sup-
pressed carrier and full carrier transmissions.

Mixer type second detector.
CW operation with AVC on.
Delayed AVC.

Calibrated bandspread —“S” meter — double
superhet.

10 tubes, 1 rectifier and voltage regulator.

¢
3
/
¢
-
¢
3
:
-
(]
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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 12S8N7-GTA, 6AX4-GT, 6BX7-GT
—was announced by G-E.

Aside from improved construction,
the 12SN7-GTA has 28% less bulb
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.

GT features protection against plate-
cathode arc-overs that cause fuse blow-
outs in horizontal deflection -circuits.
The 6BX7-GT is designed to reduce
microphonics 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 three
new germanium p-n-p junction tran-
sistors, types 2Nb54, 2N55, 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 kc. The average current gain
of the 2Nb54 is 0.97; for the 2N55,
0.95; for the 2N56, 0.92.

| High-power transistor

The construction design of the 6AX4- |

650C

o

ALL-PURPOSE
VIDEO 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.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10531 Dupont Avenue « Cleveland 8, Ohio

RADIO-ELECTRONICS



Fabulous..Revolutionary
..Completely New..

*Pat. No. 2680196, others pending.

the most powerful antenna
ever built, featuring TESCON’S
NEW exclusive DDP cousevionserssne

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
manutacturer 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 il
@ DDP (Double Diamond Phasing) §
...the results of ACTUAL precision-timed phasing regutator |
¢ Stacked MM200
enables the weakest of signals Designed for VHF — UHF Style no §Stacke
HELD TESTS to be trapped and then boosted ‘ 'S ng‘e MM100
. to a clear, magnificently sharp,
photo-like picture.
@ On channels 2 to 13, Mighty Mo @ Flatresponse. .a must for color
outperforms every other antenna reception.
manufactured today. @ largest screen area ... cver 70
sq. ft. Screen elements spaced
@ Higher uniform gain over all less than 1 10 wave length apart
channels. Does not vary more for maximum seflector efficiency.
than 132 D.B. on any channel @ Highest front to back ratio ever . 1 5 5
across band. Perfect on color TV. z hieved . Gain {aBove twned reference dipole)
@ Absolutely no rear pick up or 15— ——
@ Clearer, sharper, deeper pictures co-channel interference no 1 +-§ T] —f =
on all channels, ‘venetian blinds." h 11 ]
@ 12 wave element spacing on all ) | 1 —]
@ Higher average gain than 6 of the channels for super-gain. —T 1
most advertised antenna @ Completely preassembled .. not o 1 — 1 ==
av ennas an erector set type antenna. " o } 0 =
@ Uniform gain response . .. no er- & | l
ratic audio and video patterns. §i—— —d— ol |
@ Thoroughly tested for mechanical L T
QTOCK stress and strain ... exceptionally -; I
rugged. 1 +
@ Guaranteed to perform where . e s I e B ﬂ‘annellT SE——EaEs
this red-hot, fast moving, other antennas fail 33 <o 66 7z 76 Pz 166 132 200 204 210 216
H § ] .
money-making antenna...right now! Most uniform gain respanse ever recorded.
Does not vary more than 12 D.B. on any channel.
TES TV PRODUCTS COMPANY Extremely important for quality color reception.
ONTt
SPRINGFIELD GARDEMNS 13. NEW YORK C
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Model SX-99 RECEIVER

Here is everything you could wish for in a DX
receiver. Covers Broadcast Band 540-1680 kc
plus three short-wave bands 1680 kc-34 Mc cali
brated for the 10, 11, 15, 20, 40 and 80 mete-
amateur bands over a large easy-to-read dial.
Features for the amateur—"'S" meter, separate
bandspread tuning condenser, crystal filter, an-
tenna trimmer, one r-f, two -if plus 3.2 and 500
ohm speaker terminals.

Gray-black steel cabinet with brushed chromelf

trim and piano hinge top, 18%” 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.

4R

NEW TUBES (Continued)

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

be 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 0AT71 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
higher 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. END

NEW! ATLAS €J-30
COBRA-JECTOR

INDESTRUCTIBLE FIBER-GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

List $40.00 Wil
NET $24.00
Complete
with Driver.
Weatherproof i "
Line Matching L?/
Transformer 7
as shown, —
Net $5.10.
New versatile all-purpose projector—excellent
for paging & talk-back, intercom, marine, and
industrial woice & music systems. Penetrat-
ing articulation assures wide angle intelligi-
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)

Input Impedance

Response

Dispersion ...

Dimensions:

..250-9000 cps

v 120 X0 60°
...Opening, 14”7 x &~
Overall Length, 14~

S WRITE FOR COMPLETE CATALOG

ATLAS SOUND CORP,

t., Bklyn. 18, N. Y.
In Canoda:

Atlas Radio Corp.,ltd., Toronto, Ont.

TL

It pays to train for
something different!

FIX ANY ELECTRIC
MOTOR!

o

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-
tors PLUS mechanical, elec-

" ELECTRIC

trical and electronic motor

control systems. Fully ap- MOTOR
proved by leading special- REPAIR

ists, ions, 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.growing

field. And it's the ideal

guide if you onl)l/f want to fix
h

900 step by step
pictures
Price $6.00
The complete how-
to-do-it quide for
repairing  practic-
motors for yourself and friends ally any motor in

as a sideline or hobby. common use

r——PRACTICE 10 DAYS FREE-—-

I Dept. RE-15, RINEHART & CO., INC, |
232 Madison Ave., New York 16, N. Y.

I Send ELECTRIC MOTOR REPAIR training book |
for 18 days free trial. T will then either send $6.00 |
(plus postage) in full pavment or return bhook post-

| paid and owe vou nothing.

| Name .
| Address
| citr. 7one, state |

I OUTSIDE U.S.A.—8$6.50 cash with order only. |
Money back if book is returned in 10 days.

RADIO-ELECTRONICS
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$o g!@%’ Chitd Can Tune 12/

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.

% FLEXIBLE WORM
¥ DRIVE

BUILT-IN THRUST
BALL BEARING

AUTOMATIC HOLLOW TORQUE
ELECTRICAL AND

SHAFT
MECHANICAL

SAFETY STOPS
LUXURIOUS

PLUG-IN MOTOR CONTROL BOX

385°
DUO-DIRECTIONAL
ROTATION

WEATHER PROOF
CONSTRUCTION

PRECISION GEARING
BUILT-IN GUY RINGS
WITH THIMBLES

R BRACH MANUFACTURING CORPORATION

ALLOYS _ Division of General Bronze Corp.
‘ 200 Central Avenue; Newark 3, N. J., HUmboldt 2-1500

o *
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Model HT-30 SINGLE SIDEBAND
TRANSMITTER/EXCITER
o Highly stabie 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-

ing for final amplifier.

AM—CW—_SSB—19 tubes plus voltage regula-

tor and 2 rectifiers.

Model HT-3O

| horizontal deflection yoke return, the

Techn'ozes

ZENITH CHASSIS 20)22

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

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
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 originates in the

220n

CHECK THIS CAPACITOR

22K

.0021'.005

500K

TARGET ANTENNAS
FOR UHF and VHF

z 1
Model
— 1 FR83
— L —H—  List
PR
p— ' 1 - $34.95
_,//"/ =

Target "88" for maximum all-channel fringe
area performance with highest front-to-
back ratio and minimum side pick-up.

Model CR123 4
List  $10.50

UHF corner re-

flector for top

performance in P~

fringe areas. All- —

aluminum  hurri- —~— T

cane construc- + By

tion. A high qual- - s
ity antenna. *

Also manufacturers of conical and Yogi-
style antennas. The first to use Fiberglas
insulators.

S & A ELECTRONICS

TOLEDO, OHIO

L

VOLUME

Q05T 70 IST AF

AMPL

sound diseriminator circuit. If careful
lead dress does not reduce or remove
it, check the capacitor across the sec-

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 detailed. step-by-step
guidance on all the latest developments in TV sets—UHNF
runers, converters. and late-model antennae . . . large-
screen tubes. automatically focused picture tulies,

transistors. The book bLrings vou completely up to date on
color, UHF

S

. and special TV
applications like industrial TV.
theatre TV, and projection
systems. Contents include:
ALIGNMENT AND INSTALLA.
TION—Video IF alignment—
sound channel alignment—
aligning RF amplifier, mixer
and oscillator—how to develop
a systcmatic, professional ap-
proach that wins customers
for you and keeps them satis-
fied—where to locate the set—
how to install antennae—final
check-up. TROUBLESHOOTING
—Six big chapters show you
how to «iagnose and correct
Inoperative Receiver—Loss ol
Synchronization—Defective De-
flection—Poor Picture Quality
—Poor Sound Quality—Poor
Cathode Ray Performarnce. All
you have to «do is to observe
the trouble, decide under
which heading it falls, and

All New! 2nd
Revised Edition
TRANSISTORS

COLOR
UHF and LATEST
TV CIRCUITS

look up the remedy in the
appropriate chapter, Mail cou-
pon below for free-trial copy.

Prentice-Hall, Tnc. Dept. M-RE-155 |
Englewood Cliffs, New Jersey
Send me TELEVISION SERVICING for 10 days' FREE I

TRIAL. Within 10 days I will return it and owe noth-
ing—or keep it and send $1.85 down (plus postage) I
and $2 monthly for 2 months. I

Name...

City.

SAVE! Send $5.95 with this coupon, and we'll pay
postage and packing. Same return privilege and guar-
'_antee. "

[
|
I Address.
]
]
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HIGH SENSITIVITY NEW POCKET AC-DC
AC-DC MULTITESTER VOM MULTITESTER

1,000 ohms per Volt A
20.000 ohms per Volt This fnstrument is one of the best buys that lé'!g‘v;

Lafayette has ever offered in a Wisde Range e SL RN
The new Lafayette High Sensitivity Multitester is Ac-f’)c MULTITESTER. An ideal portable ; ey "?"l:'l
a complete instrument (not a kit). Here is an in- unit that meets thé need for a compact, yet | e
strument packed with every desirable feature found rugged test Instrument, Has ease of opera-
only in instruments costlng 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 chms AC, having a hlgh } volt sensitivity on both AC.or DC. Uses full
sensitivity 45 microamps meter. Full scale AC-DC 37 rectangular meter with large easy to read
voltage ranges are 0-10V, 0-50V, 0-250V, 0- scale. Uses 1% precislon resistors, jeweled
0-1 000V: DC current ranges 50 microamps, 2.5 D'Arsonval microamp meter movement.
Resistance: 0-5K ohms, Ranges: AC-DC and output volts 0-5, 0-25,
and 0-5 megohms. _pecxbel range: 0-250, 0-1000V; DC current 0-1, 0-10, 0-100,
-22 db (0 dh-0.775V - 600 chins). § Afa: Resistance 0-10K and 0-100K ohms.
Extreme versatllity and accuracy. 19 precision handsome sturdy bakelite case. Size: 4%” x
resistors; 37 meter; beautiful plastic front, with 3147 x 1%”. Supplied Complete with test
metal bottom for ruggedness. Size: 3%” x 5%” | leads and batteries. A Must for every service-
x 2%”. Complete with batteries and leads, Shpg. man, shop, Laboratory or experimenter—and
Wt. 4 Ibs. at Lafayette’s Price you can afford to own one,

b 5 bs.
BW<300 ....coonensrssssseneeenes. NET 19,95 | Shog. Wt. 2% ) In Lots of 3 9.45
In Tois of 3 19.25 |MODEL RW-27C—Comolete ii0%, %07 998

COMPENSATOR

for G. E. CARTRIDGE
Designed for use with G.E.

;i \ 4] lucta trld d

THE WORLD'S FINEST 3 SPEED . };F%&E‘f}?rizgi?ﬁiﬁs
V 3 , Flat,

AUTOMATIC RECORD CHANGER W’ . : 78 and Poor 18, No éircult

7 loss is produced by use of

' I.lST PR'CE - : - equatlizerﬁ A (:inulstmwhere

-_ reater bass and treble re-

SPECIAL " 2 gpg:serln desl?ed. Flat snosl-

tion gives maximum high frequency response. No wiring
required—just plug in. With lead and piug. 2%” x 27

= x 2”—DMax. depth 4” 4 95
Lafayette scores again with an almost unbelievable price on the Cullaro 3-speed \utomatic record changer. We made Stock No. PK-60. NET “T.
% spleclgcular,hbuy and’J \\'L}dm'c pa: \'ililg lheI sa;‘ings o,n ;o you.d Hlelre's t(;ne tinest charlllger inade. i:l?‘nul’lnﬁ(uredr:n

ngland—with a world-wide reputation. It plays all siz¢s and all speeds automatically., It's packed with quality =

features that the Hi-Fidelity enthusiast will appreciate: Jam-proof ball bearing mounted tone arm; autamatic shut- DUAL STYLUS TRIPLE PLAY
off after last record; powerful fan cooled hum-shielded 4-pole motor with self-atlgning ofllte bearings; automatic D'AMOND cnd
muting switch; weighted ball-bearing mounted constant specd turntable; rubber drive couplings—and more! Dase
size 14%7” x 12347, Depth below base 2%”. Shpg. Wt. 19 1bs. Avallable either less cartridge with plug-in shell, SAPPH'RE

or with famous turnover Ceramic or G.k. Triple-Play cartridge. 29.50 m_nn
COLLARO Model 3/531 ChHANEEY ...couovvnenuauonuoooneaeanannesossaonsasassnsssanssossassassss-iNel .
_ “Net 31.50 LIST $£3%+600

COLLARO Model 3/531 with Turnover Ceramic cartridge. ......coiiuvieiiiuniciierinananeee Reptacement for All G.E.
COLLARO Model 3/531 with G.E. Triple Play RPX-030 cartridge installed..... eveeeverses ov....Net 32.50 RPX-050 Triple-Piay Cartridgest
45 RPM SPINDLE Stock No. PK-29 Net 11.95

Slips on in place of regular spindle, ellminating use of center inserts on 43 RPM records. -
Net 3.23 TIMER-SWITCH SALE
Automatically turns on radios, television

GSA SPINAIO. . . eveeratienrueeesesonosantoesosossnsesseossassssotosnsotssscoosssnsons
sets, toasters, coffeemakers, etc.—at any Ko

X ¥ o L
il elt WEL “set time withi iod ; also d
LLo%es G AR ONVERTER sl et T el S
%‘ea e o REEL HF Co hapdlessl}u’,tdn_ 15 ames. lrllsh \;olt.D R:;I )
\100 . i B R Lis' 42.50 quires 2 tameter roun ole, ep
s o Plastic P38
Cenuine Net 13,95 co.

behind dial face 2Y”. Shpg. Wt (%
ot Ibs, MS.62, for 110V /50 Cy AC
RECORDING TA Lots of 3
Shpg. Wt. 14 oz.

Top Quality CRYSTAL MIKE
LAFAYETTE made a terrific] Singly 14.45 ea. ® —52 db output level

deat with one of the leading $575 * Range 30 - 10,000 cps

m acturers of tecording tape | Outstanding Value! The Cardwell ES-1 UHF converter
loag:llxspcly uf; w‘l’th their rggu]gr covers the entire UHF spectrum-—channels 14-83. Has ® 10 #1. cable and ® Handle ond inters
tape which sells for almost ] 6AF4 oscillator, 6CB6 IF amplifier and IN72 crystal R It locking base

twice our price. WE GUAR- || dlode. Features printed circuit osclllator, high overall A really fine microphone by a manufac-
ANTEE ABSOLUTE SATIS- | galn (3 to 4 times), high sensitivity, constant L/C ratio turer lknown the world over. Use for
FACTION OR YOUR MONEY ]| tuner, 25-1 gear drive. Has AC_cord and plug, 3-nos. amateur broadcasting, public address and
BACK. The finest, profession- § switeh for UHF. VHF and OFF. Handsome wood cabinet home recording. Can be used with floor
al-quality recording tape obtainable. Highest performance 8% x 6% x 3%~ with easy reading dial. Shpg. Wt

€00 aursed

. 4 b stand, Shpz. Wt. 214 lbs.
for thousands of playings. Red Oxide Base in a smooth, 12 1bs. PA-21 E.75
uniform coating; greater slgnal strength; with maximumQy CARDWELL ES-l Converter—Lots of 3 each. .13.95 !
fidelity* unlform frequency response from 40-15,000 cps. Singly each........14.45 MlNlATURE VOLUME CONTROL

In lots of 10 rolls -1.75 ea v
e AFAYETTE EXCLUSIVE! g . 57 Tweeter AND %" DIAMETER

Y

’ a th roxi- i
L Pl Crossover Network  Kaniiitiiviiiirinisngt N
A new lizhtweizhtdplbastlllc e l::"”? \ tor minlature radio, hearing alds, ete.
especlally imported by Lafayette to : y of 18] ~ .
bring you the high quality of a . ¢ [ VC-18—Range 0-500,000 auqio ta;tlcr g;c L
X dynamic ear phone with the ease 3 VC-19—Range 0 to 1 Meg. linear taper 3%
: and comfort of an almost welghtless . . VC-20—Range 0 to 3 Meg. audio taper 39¢
uFit.—at a pric?ﬂless ltthF}l‘ta" lth}al: ; Notwork In Lots of 10—$3.25
unit. s rig
* ?ntgmt;acr?mgigellzmt sensitivity of A specially designed 5 Tweeter and Crossover Network PRECISION DRAFTING SET
3 65 db. Ideal for use wltih miniaglou‘i% thia:%‘ will ass‘l(re; !l'loigh Dr‘zegg:gecgs re;gouni:nw;;e“r’l n:l:le(g 11 Pieces—Fitted Felt-Lined Case
. 2 A any speake y' n . =
z;t;l,s'heigg;%a»:‘igs,5%'()&6158;111’?1?51 eltsoong':leess.sué]g;plete your present speaker into & 2-way speaker system In- Made in Germany, of heavy brass, nickel

plated and polished. Instruments in-

with 3 ft. plastic covered cord. creasing the high frequency range up to 15,000 cycles. ¢lude 5V5” Compass with pencil and pen

EXCELLENT FOR SILENT LISTENING OR VIEWINGJ Uiagram inclusd;di Shpg. Wt. 5 Ibs. x Boints and fonothening bar. SUer B i-
WIIl replace speaker on any radio set or T.V. for silent STOCK NO. 4 veesenreas . Net .95 vider, three 334" sidewheel bow dividers

lstening, by direct connection to secondary of output with needle point, pen point and pencil
B NEVER BEFORE AT THIS PRICE point. 5” Ruling pen, extra handle for

transformer. H X
pen or pencil, capsule with extra leads.

RO 2 | AMPOR D DI REC T e el o ahese iy R
SARKES TARZIAN Latest Type PRISM-COATED Vour money back—if this set i not
VHF TUNER ‘ Complete LENSES Forsh twico our pricel -\t 2,75

Brand _new— covers ep- ?] : .
e i et - BINOCULARS NEWYORKALY. | 100SiathAve

thousands now in use in
the Syi\ania. 510 and. 320 COMPLETE WITH LEATHER T

Seriey. o 1 long con ¢ NEWARKN.J. | 24 Central Ave
serfes, Has 7” long con- 2 M. 24 A4
centric shlnrls. E.&cellent gain, noise factor, image a_nd F-86, 8x30 with ‘:AS! & STRAPS —
I.F, rejection. For 40 mc IFF systems. Complete with O s

‘ : - ol S L
: e sortmecron W TR Ty
, fafayeh. " s

Rodt

~ Net 19.95 4 PLAINFIELD,N.). | 133 West 2nd St.

6BC5 and 6x8 tubes and shields. Shpg. Wt. 1 lbs. Worth F-15, 7 x 35 with ca - Net 22.50 2L —
3 times the price! 4.45 F-103. 7 x50 with ca Ne! 24.95 oEPT. JA BDSTUN.MASS.T]IDFederaISt.
TL-24—In lots of 3 each.....coecvernrcccnnee. WY Net 32.50 tnclude postoge with order.
\_ Singly each...... s ubarAiem Wi ol di95 als el U REES A e Pl R B G g
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Color’s higger than ever!
AND THE NEW 20 EDITION OF

TELEVISE

for the service indusiry
~%

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

RCA Service Co., Inc.

Commercial Service Section
Camden, N. J.
@

Color Television” at $2.00 each.
[J Check or [J] Money Order for $____ enclosed.

= Please send me __________ copies of “Practical

| ey FONE TTETATE T |

TECHNOTES (Continued)

ondary of the discriminator transfor-
mer (inside the transformer can). 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
recommended 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
polarization 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
in 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
nask 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 dise—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.
1 have tried that and chipped off edges.
—Jacob Dubinsky

TUNER ADJUSTMENT

When 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

hetter merchandise
that sells!

1
TV VOLTAGE I

REGULATOR |
I |

10 Volt Lline Adjustor
o Normal Lline Volts
e 10 Volts Increase
e 10 Volts Decrease
300 Watts. Returns full height & width
of picture, Eliminates intermittent sync.

SET5

LIST

made hetter!

[————
i UNIVERSAI.—!

TV TUBE
I BRITENER |
d

Isolation type transformer gives 6.3 V
for cathode — filament short or 7.8 V
to increase emission. e It’s parallel
o It's series o It's isolation e It's
electrostatic o It's wniversal.

made hetter!

| HBG
| HORIZONTAL BAR |
| GENERATOR |

b

S A 45

LIST

for quick TV set adjustment and alignment!

o For adjustment of vertical linearity and
height controls

® Accurate positioning of focus coil or
magnet

e Precise setting of yoke

o Complete with instructions

made hetter!

| MODEL “A” |
BATTERY |
| ELIMINATOR |

$J95

LIST

for 105-125V., 50/60 cycles

For 1/, volt radios with 4 to 6 tubes.
Gives nearly constant power from
varying line voltages. Universal
sockets for all battery plugs.

18

Available from electronic parts distributors
Hiustrated literature upon request

manvufactured by

?gana’-?mOM PANY

4727 N. DAMEN AVE., CHICAGO 25, ILL.

Manufacturers of electronic equipment
since 1928

EXPORT: Scheel International, 4237 N. Lincoin, Chicago 13

RADIO-ELECTRONICS




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 hetween elements. Such voltage variations
also affect the amplitude of the oscillations. A
more positive plate voltage increases output,
while a more negative grid voltage reduces it.

In this circuit, the plate and grid voltages
supplied from V1 are balanced out by R3. There
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 aet 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.

LOW-POWER FREQUENCY MODULATOR

Patent No. 2,678,426
Robert E. Rawlins, North Hollywood, Calif.
(Assigned to Lockheed Aircraft Corp.)

This modulator suitable for telemetering,
radio transmission, or signal generation. It is
effective at high frequencies without frequency
multiplication. Its circuits are simple and non-
critical.

GATING CIRCUIT

Patent No. 2,685,039
Alfred D. Scarbrough, Pasadena, and
Elwood E. Bolles, Los Angeles, Calif.
(Assigned to Hughes Aircraft Co.)

is The modulating voltage is controlled by RI.
Phase-splitter V1 contains plate load R2 and a
cathode load R3. These provide out-of-phase
voltages, with R3 adjustable. The voltages feed
the plate and grid of V2, an oscillator. This gating cireuit has several advantages over
previous ones. It operates almost instantaneously

and does not load the signal source. A square-

wave source provides timing signals. If a pulse
arrives during the higher level of the square
wave, that pulse is transmitted. Pulses which
| a
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“New Edition

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.
f Other volumes at only $3 and $2
each. Each manual has a whole
yvear of service material. Includes
all data needed for quicker TV re-
pairs. Practically tells you how to
find each fault and make the repair.
More pages, more diagrams, more
service data per dollar of cost. Get

Cavers all important 1955 Sets the best for less. Get SUPREME.

Ylevision

-
Gervicing Cous

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, $3

1954
RADIO
DIAGRAD

JANUARY,

N ()f}.,,, - Needed ”w

. and Sarvicing Jnformation

Supreme Publications

Sold by All Leading Parts Jobbers

1955

antenna problems, trouble-shooting, test

equipment, 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 tadios, auto
-~ sets, combinations, changers, and port-
ables, Sensational values, Still sold at
pre-Korean prices, Only $2 for most vol-
umes. Kiery Radio manual contains large
? schematies, all needed alignment facts,
parts lists, voltage values, trimmers, dial
~ stiinging, and heipful service hints.  All
l: volumes are large in size, 8%xll inches,
J about 192 pages. See coupon at right for a

complete list of these low-priced manuals,

Yeor SUPREME 1955 T

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
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 shop 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.

The repair of any tele-
vi_sion set iy really simple

with Supreme TV xenice
manusals. Every set is cov-
ered in a practical manner
that will simplify trouble-
shooting and repair. This is
the help jou need to tind
toughest faults in a jiffy,
EFach $3 TV volume covers
a whote year of service ma-
terial, New Television Serv-
icing Course will aid you
in learning TV. Be wise,
buy Supreme Manuals only
once each year instead of
spending dollars every week
for not needed data.

NO-RISK TRIAL ORDER

COUPON i

SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL.

Radio Diagram Manuals| Rush today Radio manuals checked (J at left
Most-Often- Needed Series | and TV manuals below. Satisfaction guaranteed.
és‘:gsfg"ﬂ“::g"a::’l‘l;' ;‘;"5'3 | O ¥aw 1955 Television Manual, $3. [ 1954 TV, $3.
3 1953 Diagrams | | [0 1953 TV Manual, $3. 0O UHF Manual, $1.50
O 1952 Radio EACH | O 1952 Televislon Manual, $3. 0 1951 TV, $3.
O 1951 Diagrams $2 50' O 1950 Television Manual, $3. O 1949 TV, $3.
2 1a5y paneal "1 1948 71v, 33, O 194/ TV & FM, only $2.
0 1948 ﬂ PRICED lD Televislion S5erviclng Course, complete, only. .$3.
S :g:g § AT ONLY I O 1 am enclosing $.......... Send postpaid.
0 1942 ; sz O Send C.0.D. I am enclosing $...... deposit.
01941 o |
O 1940 g
DI939: EACH :Name: .......-..-........................:
{3 1926-1938 Manual, $2.50 H
[1 Master INDEX only 25¢ | AdAress: «.eoeescacsacosasanss 000000 a




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-

EVERY TUBE GUARANTEED A FULL YEAR cient to overcome the bias on D1. Thus the pulse

Branded—Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed | is transmitted. If the pulse coincides with the

JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write—Wire—Phone! €2
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A4G .60 5 7 4 B 7 36 .3

.74 -] .3 23 -8 7 3 .3
R90 .9 4 S SS .7 5 39 .3
.95 .4 .9 4 -5 .4 4 -4 flfemrrc e e o
.85 .6 2 7 .5 .4 4. .5
.5 6 .3 .3 .5 5 4 el
.3 3 5! -4 .8 5 4 .48
.4 14 -4 .5 .8 4 4 .8 0
.4 .44 3 4 .8 3 4 .3
.3 9 .6 & .8 6! 5 .8
.6 5 1 50 .4 5 s .6
.40 3 .45 sS4 .4 S 5 .57
37 38 4 3 .4 .59 | 86 . .4
75 7 8 a s as | s s €2
.35 4 6 4 .8 3 58 -5
.40 4 8 ot 80 | 7 .0
: : : : ey 2 2 Lt
.40 . o B ! . <
38 25 3 5 3 80|z 53 5 AP
.5 49 3 .4 5 6! 7 .43 g
.4 76 54 .5 44 90 | 8 .10 418
. 38 8 .4 .64 5 82 67
. -3 4 -4 .S5 67 | 8 .7
. 4. 0! -4 .5 6 84 .s2
. 8 € .3 .7 45 | 8 .5 0
N 6 2 .3 4 1s | 8 -2
o .4 7 .7 .5 75 1 .1
.4 7 4! .4 Pt 40 [ 1 .3
. 9 9 .5 4 8011 T
.7 g g g 65 . ; 7Z -;(
7 a 9| 803 9 POS SIGNAL 0
4 3 .S 807 4.
90 5 .55 814
9 4 .44 32
-5 9 .55 866A
3 3 .55
3 (7 ]
‘68 99 23 ouTPUT E2
- .62 .99 - . .40
Our Tubes are of Excellent Quality Because—
1. We've specialized in selling vacuum tubes exclusively for many years.
2. All tubes offered herein are obtained from Receiver Manufacturers’ surplus, various gov’'t. agencies and other
surplus sources. Most of these tubes are brand new and the balance is removed from gov't. and other equipment.
WE UNCONDITIONALLY GUARANTEE EVERY TUBE YOU Y ]

3. Our modern, completely equipped laboratories check every tube received. You are invited to see this special TIME —=—
equipment in operation. M

Even though our inventories include almost every tube type made over the past 20 years—in guantities of more than a Fig.2

million assorted types—it is impossible to list every type. You are, therefore, urged to include any additional types .

;:gq.rea in your ordleor. o T 25 . lower amplitude (E1) of the square wave, D1
irrimu : .00. H . i i i Q ] 3

sy l&ithougrnogce.o erms % with order. balance C.0.D. Please include postage. Al prices subject to remains blocked by battery bias and the gate is

TRANSAMERICA ELECTRONICS CORP.

115 LIBERTY ST., NEW YORK 6, NEW YORK

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.

YOU’LI_ SAVE AT (Assigned to Radio Corp. of America)

The upper frequency limit of a tape machine is

u n 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

RECORDING TAPE frequency, a complete cycle is recorded on .0005

inch of tape, which is equal to the gap width.

First Quality! Wide Range! Thus a complete magnetic cycle exists on the
) BN Wid tape between the pole pieces of the head, and all
Q ide range, $ 49 output is cancelled. For any given tape speed and
plastic base re- reel
cording tape. 50-10,000°%
N 1200 ft. on 7”
reel. $2.15 per reel
€ or more reels
o 8 10,0001, =
SIGNAL | oSS OvER T %

HI-GAIN VHF ANTENNA
“"TEXAS RANGER"

For Ultra Fringe —
All channels 2 to (3. High ——
gain for ultra fringe. Rejects
co-channel and adjacent
channel interference. Gain
is better than stacked conical Maad)
on the low band, equal to or AX813
better on the high band.

10,000-30,0000

S TR=TRACK [
- \§ T=TAPE RECORD HEADS PLAYBACK HEAD WITH
< WEDGE-SHAPED GAP

gap width there is such a null frequency.
3850 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

Tviplvc'l'u RE TUBE BooisTER‘ same tape (see diagram). Here the upper track

has a conventional playback head. The lower

y Adds new life fo track uses a playback head \.Ni.th a wedge~-shaped

f il picfure fubes gsgx;a{&a:r::z(::.r network divides and feeds the

P 95 90c ea., & or more The tape travels through the machine at 18

| ! c 85c ea., 12 or more inches per second, so there is no problem repro-

i‘: J Vu-?rife mOd?l ?40|' F%r electro- ﬂlllt:.:yivggcll:phet;;)d)1.0 'llf}(:evlvcialerth:laly-l:i]kg}?:ad(‘}?;:e:

”Watch that old dame. s sfahcizagneflc ocus *uies;_r gap tapered fro!'n 1 to 2 mils. Each part of such
Write for FREE "FYI" Bulletin No. 301 0 G0 Uem & Siem 1o Semme, by o

ample, a l-mil gap corresponds to a null fre-
quency of 18 ke, but adjacent frequencies are

H o L E s A L E reproduced. A 1.5-mil gap cannot reproduce 13.5
Therefore,

ke but passes adjacent frequencies.

RADIO PARTS co” Inc the gap as a whole passes all frequencies.

k To compensate for loss in the lower track, an
311 W. Baltimore St. attenuator cuts the output from the 1-mil head.

Increased gain is provided in the amplifier. The
B A L T l M o R E l ’ M D b result is uniform response from 50 to 30,000
cycles. END

She uses §
_. a JENSEN NEEDLE.”
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famous Alliance Tenna-Rotor easier . . . step up your: ol
and |:zrof'|tsI New, low prices will melt soles resnstonce o

an improvement in Alliance Tenna-Rotor quality’ the
the new, reduced prices an even better bargain! T

. lm'provements are built into Alliance products—users gepf
benefits of research and progress . . . and at lower prices.™ =
.|

Cooperation does it . . . thanks to the splendid cooperation
of dealets and distributors the demand keeps climbing—
and Alliance Manufacturing Co. has been able to step up
produchon and the economies that result are passed along
in these sharp price reductions!

Mcdel K22—New, lowest priced rotator on the market! This
new economy styled champion features finger tip control—
sel s 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-controlied
Liff-A-Dor . . . electrically operated garage door opener;
the first low-priced, quality, automatic garage door operator.

k22

el icadl

o:f.acedy Mlhance is in its sixth year of continuous TV advertising! \\
\tb

Alliamc= Tenn 1 Rotor.

bic: S 2GS ALLIANCE PRODUCTS ARE PRE-SOLD!

ALLIANCE MANUFACTURING COMPANY - Alliance, Okio.

JANUARY 955 63



BUY DIRECT...
SAVE MONEY |

Hi=-FI 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

5-10 u/v, 20-30 db

¢ fron core tuned !.F.

disc, trans, ® 6CB6 RF

amplifier ® 6AB4 mixer ® 6AB4
9 oscitlator
fier ® 6AU6.2nd 1.

® 6AU6 1st 1.F. ampli-
. amplifier ® 6AU6 1st
tlimiter ® 6AU6 2nd limiter ® 6ALS detector
® 6C4 cathode follower output ® AM tuning
range 530-1650 kc ® 6BA6 RF amplifier ®
6BE6 converter ® 68A6 1st L.F. amplifier o
1N34 or 1N60 crystal diode detector ® Tuned
RF stage ® Chassis dimensions: 934” long,
5” high, 8" W

Complete kit M arts including tubes
pictorial and scgemahc diagrams . . '$3750

Frequency Response (FM) 20 —
,000 CPS = .5 DB

Frequency Response (AM) 20 —
7 500 CPS + 3 DB

NeWegrnw
Receiver Kit [

o Self-contained
AC Power Supply

® 3section variable
condenser ® Tuning
range 88-108 mc e Band
width 200 kc @ Sensitivity
10 microvolts 20 db e Tuned RF
stage ® {ron core tuned |.F.—disc. trans. ®
6CB6 R.F. amplifier ® 6AB4 mixer e 6AB4
oscillator (temp. compensated) ® 6AU6 1st
I.F. amplifier ® 6AU6 2nd |.F. amplifier ®
6AU6 1st limiter ® 6AU6 2nd limiter ® GALS
detector ¢ 6C4 cathode follower output e
#65 selenium rectifier ® Dimensions 93" x
57 x 5%”

Complete kit of parts including AC

power supply, tubes, plctorial and $2g50
schematic diagrams

Frequency response 20— 20 000 CPS £21.5 DB
Wired & Tested extra. ... .. $5.0

NeW Receiver Kit

e Self-con-
tained AC

range 530-

1650 ke ® 6BA6

RF Amplifier ® 6BE6
converter- ® 6BA6 1st

1. F. amplifier ® 6AL5 de-

tector ® 6C4 cathode follower

- output ® (65 selenium rectifier @

3 section variable cond. ® Tuned RF stage

@ Sensitivity 5 microvolts @ iron core tuned

coils throughout ® Dimensions 934” x 5~

X'57”

Complete kit of parts, including AC

power supply, tubes, plctorial and $2450

schematic diagrams . . ..

Frequency Response 20— 7 500 CPS = 3 db

Wired & Tested extra $4.25

.Y [ S BT S

FREE CATALOG OFFER!

Write today for free complete Approved calalog!

" ORDER DIRECT FROM

o Al’l’l{()\’l* D

u ~

ELECTRONIC INSTRUMENT CORP.

928 BROADWAY NEW YORK 10, N. Y.
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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

PLUGS
300 UINE }
TO TUNER ANT CLIP
o
TIP JACK

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
cements are better. 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 pateh has dried,
prepare wood putty with water accord-
ing to the directions on the package to
make a thieck 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 pateh 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 ecabinet.

If the plastic is black or walnut in
color, dry powdered lampblack or
| burnt umber pigment can be mixed
with the putty along with the varnish.
Or the smoothed pateh 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. The dry

RECORDING TAPE (Plastic Base)
409, OFF (NEW)

1200 ft. plastic tape with
Each reel individually box
Choice of nationally ramous top quality brands
sueh as:
Ree 153 (SPN 12) 3.20; Audio (1251) 3.25; Scot
11-A) 3.25; Encure 3.25; Irish. Professional
mle 211)

. FRE E! A 7. 95 tape carrying case included with
purchase of 12 new tapest
* ok ok K« Kk Kk Kk & A K K * K

Used Recording Tape (Plastic Base)

ATTENTION: Radio
1.89 for 7”—I1200 foot

Stations, electronic
caleulators, —indus- 99 for 5"—600 foof

trial users: We have

plastic reel Included.

the new 116 or 2 .39 for 47— 300 foot
mil mylar, ‘sound- 29 for 3”"—I150 foot
plate.* ‘lifetime,”

or "H.0O." tapes and

we will buy or ex-
clmnx.rc your present
il myla tic tapes

*************
USED “MYLAR” TAPE (1 Mil)
(Impact Strength 9 Times Greater Than Piastic Tape)

1200 1t (7" reel) ..2.58
1800 ft. (77 reel) ..3.88

boxes for easy labeting. 3"
10¢ 22¢; 5" 24c¢:
Professional reel (2%" hub)
29c ea. EMPTY BOXES
57, 7 Sc ea.

[ New empty plastic reels in

| 37 3e:

We carry all brands of new tape,
nkm tape recorders,

'LEASE IN-

CLUDl: SUF‘PICIFNT POSTAGE.

COMMISSIONED ELECTRONICS €O.

2503 Champlain St. N.W Washington 9, D. C.

When answering

advertisements please mention

RADIO-ELECTRONICS

]

]

!

1 !

N [ Send FREE copy of your new TV Kit Cotclog. 1

) Name L

) Address. 1

[ §Civ State :

SAVE MONEY.. MAKE MONEY.

LEARN TV

the practical way--

ASSEMBLE A
TRANSVision

= TV KIT
Pay as s You Wire $°

wE WILL HELP YQU to start

tearning TV the practical way
—by assembling a TRANSVISION
TV KIT in EASY STAGES. For
onfy $39 you get PACKAGE 1
(standard first pkg. for alt of our
kits). This package gives you the
BASIC CHASSIS and over 450 TV
COMPONENTS with complete In-
structions, Drawings, Photos, and
Service Bookiet. When ready, you
order the next stage (pkg. #2), etc. Low prices make
your complete kit a terrific buy.

Shows 6 Great TV Kifs:

EXCLUSIVE: Only Transvision TV Kits
are adaptable to UHWF. Ideal for
FRINGE AREAS. No Previous Technical
Knowledge required. Write now!

TRANSViIsion

NEW ROCHELLE, N. V.

= s e e MAIL THiS COUPON TODAY o on s
Educational Director

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RE-1

deposit. Send standard kit

Balance C.0.D.

Down Payment

v
]
1
1 O I'm enclosing $—

PACKAGE 1, with oll Instruction Material.

RADIO-ELECTRONICS



TRY THIS ONE

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.

(Continued)

PHOTOVOLTAIC CELLS (4)

0-50uA

The instrument consists of four in-
expensive photovoltaic cells and a 50-

rxa d.c. meter or the basic range of a
20,000-ohms-per-volt  voltmeter con-
nected 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.—D. W. Welz END
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TSTANDING for HIGH FIDELITVY!

TUNERS

and

2 omCOLLINS, 22

AUDIO PRODUCTS CO.

Each Coliins Tuner Kit is complete with
punched chassis, tubes, power transformer,
power supply components, hardware, dial
assembly, tuning eye, knobs, wire, etc., os
well as the comple'ed sub-assemblies: FM
tuning units, AM tuning wunits, IF ampli-
fiers, etc,, where appliceble. All sub-
assemblies wired, tested and aligned at
the factory make ‘Collins Pre-Faly Kits easy
to assemble even without technical knowl-
edge. The end result is o fine, high qual-
ity, high fidelity instrument at often less
than half the cost — becavse you helped
moke it and bought it direct from the
factory.

51525

with AFC $18.75
The best for FM. The most sensitive
and most selective type of ““front end’’
on the market. 6 to 10 microvolts sen-

FMF-3 Tuning Unit

sitivily. Image ratio 500 to 1. 6J6
tuned RF stage, 6AG5 converter, 6C4
oscillator. Permeability tuned, stable
and drift-free. Chassis plate measures
6Y2''x412"'. In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM can be attained.
Tubes included as well as schematic
and instructions. Draws 30 ma. Ship-
ping weight FMF-3: 22 Ibs, Dial avail-
able @ $3.85.

IF-6 Amplifier

6 Tubes, Shipping Wgt. 3 Ibs.

$‘I 975

FOR USERS OF COLLINS TUNERS:

Receive $5.00 credit toward the new
FMF-3A front end! Mail us your old
front end with $13.75 and we will send
you the new, improved FMF-3A with
AFC, or, remit the full amount of
$18.75 and when we receive your old
unit in return a check will be mailed
you for $5.00.

TP

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 6AT6
detector.. Draws 30 ma @ 220 volts.
Mounts on a chassis plate measuring
i 4''x7%’’. Shipping weight 22 Ibs.
b " Dial avcilable at $3.85.

'D IF-6 Amnllﬁer

' ADDRESS

Cattine Audio Produens Co. 15 i na woy
offiloted with Loliins Rodio Co

em g R Y

$55

. with AFC $58.50
The FM-11 tuner is availuble in kit form with the
IF Amplifier mounted in the chassis, wired and
tested by vs. You mount the completed RF Tuning
Unit and power supply, then after some simple
wiring, it’s all set to operate. 11 tubes: 616 RF
amp, 6AG5 converter, 6C4 oscillator, 6BAS 1st IF,
(2) 6AUS 2nd and 3rd IF, (2) 6AUG limiters, 6ALS
disceriminator, 6AL7-GT double tuning eye, 5Y3-GT
réctifier. Sensitivity 6 to 10 microvoits, less than
Vo of 1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chassis dimensions: 1212
wide, 8 deep, 7'’ high. llHustrated manual sup-
* plied. Shipping weight 14 lbs.

FM Tuner Kit

$7750 f

with AFC $81.00

The original 15 tube deluxe FM/AM pre-fab kit
redesigned on o smaller chassis. The tuner now
measvres 14" wide by 12'' deep by 7V2’’ high.
This attractive new front and dial assembly opens
up new applications where space is at o premium,
Kit includes everylhing necessary to put it into
operation—punched chassis, tubes, wired and
aligned components, power supply, hardware, etc.
Kit comprises FMF-3 tuning unit, IF-6 amplifier, ?“i
AM-4 AM tuning wnit, magic
eye assembly and complete
instructions. All tubes included.
Shipping weight 19 Ibs.

FM/AM Tuner Kit

COUPON %

P.O. Box 368, Westfield, N. J.
Tel. WEstield 2.4390

l[j FM TunerKlt [j FM/AM Tuner Klt[] FMF- 3Tun|n%Umt
AF

0 wit 7 with O wit
[j AM 4 Tuning Unit

NAME. . el e e

CITY . e STATE s ey e

Amount for Kit § .. ...See weights, odd shipping cost $... .m

Total amaunt enclosed § Check [J Money Order O

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUC
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STEP INTO

BIGGER

BUSINESS

Radion

FIELD STRENGTH METER

"

& Mode

&

M 5000 only $9Q750 .°

bt) -
o ey . ies %
- jimless bai&%vx;x&e&s%@g

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 85 x 6 in. Ask your distributor
or write direct for specifications.

Quickly locate cause
of weak signals,

No guesswork
in your methods.

Radion
N\
THE RADION CORPORATION

Dept. J, 1130 W. Wisconsin Ave.
Chicago 14, Ill.
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radio-electronic

1-TUBE DEFLECTION CIRCUIT

The Ace Astra model 553 TV re-
ceiver (British) uses a novel 1l-tube
horizontal sweep generator and output
circuit designed around a 6CD6-G.
The circuit operates as a blocking
oscillator. The feedback voltage needed
to sustain oscillation is tapped off a
section of the flyback transformer and

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
HY RECT

SYNC SEP -

RIQIOOK R2 247CK

B+ F500puf

220K

100K HORIZ HOLD

47a
(Ount \]

WIOTH

B+
BOOSTED B+

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 Data 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-

B5 ® B5 20 205 21 215 2 225 23 215
BeBANDWIOTH FREQ - MC
a

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 Dbaseline 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

20 205 21 25
FREQ-MC
b

BS 19195
B: BANDWIDTH

RADIO-ELECTRONICS
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RADIO-ELECTRONIC CIRCUITS (Continued)

—so0 the arc of the design diagram ’
must have five parts. Draw a perpen- vou CA" B“Iln A ro esg'ona

dicular line from the center of each

part of the arc to the base line. The “lc" FIDELITY souun SYSTEM
length of each perpendicular equals

half the bandwidth B of that circuit;
the point of intersection with the base WITH

line gives the center frequency.
The diagram at a gives the fre- =
quencies and circuit bandwidths for

a 4-stage amplifier with a 21-mec carrier

frequency. Diagram b gives the same AMPLIFIER and its

data for a 3-stage amplifier. Note that
in a stagger-tuned system there is a PRE-AMPLIFIER
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 EF80 (RETMA
equivalent is 6BX6) appearing in the
reference mentioned previously. The
notes also contain complete data for

The finest components obtamable are

determining the desired circuit Q and easily assembled by following the complete 26 aAE AmALIE TR Ren FonE e Willia
oo . : s Williamson
the method of obtaining it. Stey- -by-step pictorial diagrams. circuit with modifications for increased, undis- /
Y ; bléd Toch Master Amoi t(l)rﬁad powedr outp'ug. Usets ftar¥ous ;ﬂake s;;‘ell :
our kome assembled Tech-Master Ampli- cially wound, quality output transformer.
TAPE RECORDER SWITCH ' fier and Pre- Amplmer kits wﬂal be of ?he sockets, terminal s rips and connectors are
This photoelectric switch was de- highest professional quality with a fre- m?:tse'?rtaon °'§i"‘s' ot f?‘l'etw "r‘fég $49.95
veloped as an automatic shut-off switch guency range of 8 to 100,000 cps at less *Ultra linear operatxon through use of
for a tape recorder. Its operation is than 4% distortion for normal listening «» screen-tapped primary output transformer
based on a light beam shining across levels. DELUXE 4;}%"%2?5502"?3&%"mﬂumzzR
. . . w
th,e tape path oqto a ph‘otoelectrlc tube. At All Leading Radio Parts Jobbers Provides complete equalization for virtually all  *
When the tape is running through the and Sound Dealers r%cordI?gfcharactenst;%stnow employfd input
g g g channels for radio or uner, crystal or mag-
machine, the hgh‘t is blocked off a{‘d netic pickup, tape recorder or other signal ===
plate relay RY1 is released. The cir- Literature Upon Request soxérutets lngepende{nt{ba(s:st;ng }re“ble boos}t
cuit is conventional except that the afts alseiilation SONNIG S, Galious 10 IoWes Ol
q q q L t permits remote control operation without
117-volt power relay is wired so it . TECH-MASTER corporaTiON ﬁ?ghpfrequency loss. ¢ a ot

....Net Price: $1995

locks in when its coil is energized - 75 Front Street, Bmk'v"‘ N. Y.  MODELTM15P ...
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).

RECEPT FOR I—O 0—]
@ TAPE RECORDER R sy

SCOPE DEMODULATOR PROBE

Avolloble for the first time, a rea"y secref “and

=2 KIT $3.75 WIRED $5.75 | %
e LOW CAPACITY PROBE LI
KIT $3.75 WIRED $5.75
- * i with Bmh-ln Mlcrophone ;
DIRECT PROBE |
W KIT $2.75 RS ; and Playback Facilities ./
L25A

SPECIAL o Al g dependable tape recorder for your investigative
K'T $9.9 Scope Probes work with full assurance of catching every word

W'RED $'4.95 and whisper. Specifically designed for all forms
The control circuit obtains power

of fool-proof sure-fire investigative work.
from a half-wave type power trans- VTIVM PROBES

TO LIGHT SOURCE =

Completely self-contained, operates anywhere!

Briefcase ingeniously camouflaged to open,

formgr (a Stancor PS-8415) but can VIVM RF PROBES without disclosing recorder in operation. In-built
take its power—100-150 volts at about KIT $3.75 WIRED $4.95 super-sensitive microphone plus new circuits
10 ma—from any radio or amplifier ‘ : record all sounds from a whisper to a roar.
operated with the recorder. The plate- PEAK-TO-PEAK PROBES Picks up whispers at a distance of 12 feet and
circuit relay is a Potter & Brumfield KIT $4.95 WIRED $6.95 ordinary speech at 100 'feet. Secret latch switch
LM-5 with a 5,000-ohm coil. A 923 operafesd record;r. Prt:.vu:lesB'l‘_/Tf !wu':s O(I :mne-
hototube was used because it was - % terrupted recording time. Built-in headphon
f')eadily available. Other types can be \,% ?'Wbﬂka Tapes also play back on any 1%
substituted. A miniature 3S4 or a = B TS
3Q5-GT can be substituted for the Sonsational High Voltage Probe AVC’”;”b!edhfﬁ’"l 'egi”f_“f’felc°;‘"'“efﬁ°(}' fP:;’feS;
7 n changing the sional, industrial, municipal, state and federa
g7 or SS;ZYSL‘;’“; Ly Gl Model HVP-2 . .. ONLY $4.95 | investigative agencies.

The only controls needed are the | @354 Exends range or vIvMs & yoms t0 30 KV | SPECIAL INTRODUCTORY OFFER ¢ 00
push-button switch and the switch for m@ : Limited for sixty days. Price subject fo 225
the light source. These can be mounted Write for FREE Catalog CP-1 increase afterwards without notice.

on the tape chassis and the rest of the S R W AR AMPLIFIER CORP. of AMERICA

cireuit tucked away in an unused corner ;
. g 84 Withers Street » Brooklyn 11, N. Y. 98 Broadway, N. Y. 13, N. Y.
of the cabinet.—Russ Sherwin END St i gl 40 398 Broadway
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ey QLUTIONARY®

Twin Action

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!

Ibc Ers
thay |
do ':l 'y .

a Grayburne FERRI-LOOPSTICK

World's most sensitive, compact, efficient

small radio 75c

antenna
b Grayburne VARI-LOOPSTICK

Same as Ferri-Loopstick with variable
micrometer
adjustment.......... s

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.

DON'T ACCEPT IMITATIONS! Ask for the
Ferri-Loopstick and Vari-Loopstick by name,

successor to Grayburne

»
23 Atherton St., Yonkers, N. Y.

1

2

.

(Juestion

‘9 BOX
e

TUNER FOR ALL-WAVE SET

I want to construct an all-wave re-
ceiver that wuses commercial coils to
cover the range from 540 ke to about
30 me. Oscillator coils for this range
are designed for intermediate fre-
quencies around 450 ke. 1 want to use
an i.f. around 1500 k¢ 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
if’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-ke operation is difficult and
tracking is likely to suffer. The selec-
tivity of a 1500-kc i.f. stage is not as
good and the gain probably will not
be as high as at 456 ke. For this
reason we suggest an arrangement
similar to that shown in the diagram.
The set operates as a conventional

cuit on the 3.75-11- and 12.5-36-me
ranges. The gap in the tuning range
between 11 and 12.5 mec will not be
noticed in most instances.

The diagram shows a 6BE6 mixer,
6C41 oscillator, 6BE6 second converter
and 6BD6 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 if.
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

superhet with a 456-ke i.f. in the first prefix letter and number with the
two ranges covering from 540 ke to suffixes A and RF substituted for
4.5 me and as a double-conversion cir- antenna and r.f. coils, respectively.
N ; T ek
; 7 R, | IFAMPL  IFT456KC  TO2MND
‘ 4 % T 256K
] 4 I £ IF
J r /] 3{ AMPL
i ANTOR RF COLLS ! - -
, sl | IFT 15MC
I r———0 i !
! 4 » . eBes #
b 7 MIXER AVC
! B - 6 w01
1 L-l('I)
P! = b e
4K 33K i
3 6BE6 _ i
2ND CONY 456K¢ i
1 I
sk
/] :
|c4.4Kc
! ‘]__ e |
ACY | : t
4Th
B+ = !
50-400ppt )
/,,
.
o e
6C4 <
osc IS g n
200ppt 5
—
'/ o * 3% TOLERANCE OR BETTER
/] RF & 0SC TRIMMERS 3-40ppt UNLESS NOTED

MAIN TUNING 365ppf PER SECTION

The oscillator coil for the second con-
verter is a universal broadcast type
such as the Miller 71-OSC or equivalent.

Plan the tuner layout for the shortest
possible leads to the bandswitch. Shield
the coils to minimize suck-out and
simplify switching.

RADIO-ELECTRONICS



QUESTION BOX (Centinued)

OLD-BAND FM RADIO

I want to convert a Pilot T-301 AM-
FAl receiver so the FM section covers
the 88—108-mc band instead of the 40—
50-mec 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 N34 40-50MC
Y|
L 2L B La
o Fu N i O ANT POST
ANT 3 /{ Byt — 7{ é ON RCVR
with this inexpensive tubeless con-

verter (see diagram) connected be-
tween a good FM (88-108-me) 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 get 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 capac-
itors are small air trimmers with a
maximum capacitance of about 35 uuf.
L2 tunes to the new signal frequency
and L3 tunes to a frequency in the
40-50-mec band.

SURE-FIRE OSCILLATOR

I am a Novice radio amateur with
only a few months of cxperience with
transmitter circuits. Please print the
circuit of a crystal oscillator that I
can nse to drive an 807 directly on 80,
40 and 15 meters. I want to use funda-
mental crystals.—. W. F. Central
Islip, N. Y.

This circuit, recommended by Peter-
sen Radio Co., should provide sufficient

gy TOBO7

N
R GRID

[=]

XTAL &

> 68K
2

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

JANUARY, 1955

Rad-Tel

For QUALITY - PERFORMANCE - DEPENDABILITY

Tubes Guaranteed
1 FULL YEAR 5

® Same Day Service

® All Tubes Individually Boxed

-
rQ

| ¥

® 300 Types Always in Stock

Type Price | Type Price | Type Price | Type Price | Type Price | Type Price
OA2 74| sJs 64 | 6BZ7 .90 | 7A5 55 | 12BH7 .63 | 3217 89
QA4 68 | 5T4 79| 6c4 .40 | 7A6 67 | 12BY7 .65 | 35 58
OB2 .81 | 5U4G .55 | 4C5 .39 | 7A7 .69 | 12827 65 | 35A5 .58
oc3 72| 5u8 75| 6Co 58 | 7A8 .68 | 12C8M .24 | 3585 .52
oD3 70 | SW4GT 50 | 6CB6 .54 | 7AD7 79 | 12Hs .56 | 35C5 .51
0Z4M .65 | 5Y3GT .37 | 4CDs 1.11 | 7AF7 53 | 1248 42 | 35L66T .51
IAS 49| 5Y4 51| 6CFs b4 | 7AGY 69 | 1247 49 | 35wW4 .47
1A7GT .47 | 523 .45 | 6CSh 51 | 7AH7 79 | 12K8 59 | 35v4 .54
1AX2 .62 | bAb 511 6D6 59 | 784 44 1 1207 59 | 3523 .59
1B3GT 73| 6A7 69 | 6ES .48 | 785 45 | 1258GT 62 | 3574 47
1C5 43| 6AB4 .44 | 6F5GT 39 | 786 69 | 12SA7GT 65 | 35Z56T .47
1E7 29| 6ACS 691 6F6 .59 | 787 .49 | 125C7M 63 ] 3% .39
1G6 24| 6ACTM 86| 6G6 42| 1c4 59 | 125F5 50 | a5 55
1H4 30| 6AF4 .90 | sHsGT .41 | 7€5 .69 | 125G7 S| 45 (Spec) 27
1HSGT .49 | 6AGS .56 | 6J5GT .43 | 7¢6 .59 | 125J7M 67 | 4575 49
114 46 | 6AGTM .99 | 6Js .52 | 7E5 59 | 12SK76T .63 | 4 49
ILA4 59 | 6AH4 .57 | 6J7 43 | 7E6 .30 | 12SL76T .57 | s0A5 .55
1LAS .69 | 6AH6 .73 | 6Ks 47 | 7E7 .59 | 12SN7GT .52 | 50B5 52
ILB4 69| 6AJS 65 | 6K6GT .45 | 7F7 .79 | 12SQ7G6T .56 | s0Cs .51
ILCS 59 | 6AKS .55 | 6K7 44 | 7F8 .79 | 12SR7M 49 | soL6GT 61
ILCé 79| 8AK6 .59 | 6L6 64 | 7G7 89 | 12ve6T 46 | soxe .49
ILDS 59 | 6ALS .42 | 6L7M 68 | 7H7 .59 | 12x4 .38 | 50vs .49
ILE3 59 | 6AMS 78 | 6N7M 63 | 17 79 | 14A4 69 | 50Y7 .50
ILGS 69 | 6AQS .50 | 6Q7 .45 | 77 69 | 14A5 59 | 55 ‘49
1LH4 .69 | 6AQ6 .37 | 6R7 69 | L7 59 | 14A7 .63 | 58 49
1LNS .59 | 6AQ7 .70 | 654 48 | 7IN7 .69 | 14AF7 59 | 57 58
INSGT .67 | 6ARS .45 | 657M 79 | 797 .66 | 14BS .63 | 58 0
1P5GT 57| 6ASS .50 | 6578 1.90 | 7R7 89 | 1488 63 | 70u7 97
105G T .58 | 6ASS 1.49 | 6S8GT 53 | 757 79 | 14Cs 79| 78 ‘49
1R5 .62 | 6ATS .41 | 6SA7GT .55 | 7V7 89 | 14C7 79| 78 ‘44
154 59| 6AU4GT .68 | 65D7GT 40 | 7Xé 54 | 14E6 J5 177 .57
155 .51 | 6AUSGT 82 | 6SFSGT 46 | 7x7 70 | 14E7 88 | 78 a7
1T4 .58 | 6AUS .46 | 65G7GT 41 7Y4 .69 | 14F7 45 | 8o 4
175 59 | 6AVsGT 83 | 6SH7GT 49 | 724 59 | 14F8 69 | 83v 68
1U4 .57 | 8AVs .40 | 65J7GT 41 | 1286 54 1 14H7 59 | 84/674 46
1US .50 | 6AX46GT .65 | 8SK7GT .53 | I2A8GT 61 1437 30 ‘59
v 43| 6B4 54| 6SLTGT .48 | 12ALS 37 | 14N7 84 | 7Ly .99
1X2A .63 | 6BAS .49 | 6SN7GT .59 | 12AQ5 .52 | 14R7 79 | nizp7 99
2A3 .30 | 6BA7 .57 | 6SQ76T .46 | 12ATS .41 | 1457 89 | 11723 37
2W3 .38 | 6BCS .54 | 6SR7GT 45 | 12AT7 72 | 14wy 30 | 11726 9
2X2 49 | 6BDS .59 | 6557GT 42 | 12AU6 46 | 14x7 69 | go7 ‘99
3A4 45 | 6BD& .45 | 6T4 99 | 12aU07 .60 | 14Y7 b2 | 8LbA 1.39
387 27| 6BE6 .51 | 6T8 80 | 12Avs .39 | 19BGé 139 | 1274 30
3BCS 54| 6BFS 41 ] sUS 57 | 12av7 .73 | 1978 .89 | Hi.pO

3BN& 74| 6BFs 37| 6Us 59 | 12AX4 67 | 19v8 79 567 1.39
3CBs 54| 6BG6G  1.25 | U8 .78 | 12A%7 .63 | 24A 39

306 .27 | 6BH6 .53 | 6Ve6T .50 | 12AY7 469 | 25AV56T .83 | JAN TUBES
3ES 46| 6BJS .49 | 6W4GT .47 | 12AZ7 59 | 25BQ6GT .98 | (419 27
3LF4 69 | 6BK5 80 | 6W8GT .57 | 12B4 .60 | 25L6GT 51 | 1626 27
3Q4 .48 | 6BK7 80 | 6x4 .37 | 12BAs .49 | 25W4GT 59 | 1629 27
3Q5GT .69 | 6BL7GT 83| 6X56T .37 | 12BA7 60 | 2525 .66 | 4I5 27
384 .58 | 6BNs 74| 6X8 .75 | 12BDé 45 | 2576 49 17193 27
3v4 .68 | 6BQ6GT .98 | 6Y66G .48 | 12BES .51 | 26 45 1 954 7
5AZ4 59| 6BQ7 .90 | 7A4 47 | 12BFe 39 | 27 39 | 45 Special 27
TERMS: PLEASE: ‘ iR D F BTo
A 259 deposit must accompany all orders—balance Send full remittance . . , ailow for Demand

€.0.D. All shipments F.0.8. Irvington warehouse.

ORDERS UNDER $10—%1.00 HANDLING CHARGE

TUBE

Subject to prior sale. Dept. RE-1.

Rad-Te

CO.

postage and save C.0.D.
We refund all unused money!

charges!
y!

Phone:

Essex 5-2947

‘Integrity Is Our Chief Asset’
115 COIT ST.,.IRVINGTON I, N. J.

When answering advertisements please mention

RADIO-ELECTRONICS

TV GLO-TEST

This sensational new all-purpose tester does the work of equipment cost-
ing nearly 12Y2 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. Accuracy is comparable to VIVM.
GLO-TEST complete with test leads and instruction
booklet, postpaid ........ .. ... .. ... ...l only $14.50

Send check or money order, Satisfaction guaranteed. Free literature on
request. Dealer Inquiries Invited,

Replaces $279 in TESTING EQUIPMENT

%
e TOE b ]

FULLY GUARANTEED
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Just what the TV Doctor ordered...

STANCOR

EXACT REPLACEMENT FLYBACKS

‘Whether the ‘“‘patient’”
is a Crosley, a Muntz,
an RCA, or any other
brand, you can be sure
of a prompt recovery
when the prescription
reads ‘“STANCOR”

Stancor A-8241

New Exact Replace-
ment Flyback for
Crosley 157820 and
Hallicrafters 550251

List Price

FREE—HIGH FIDELITY, Ultra-
Linear Amplifier Bulletin
479 describing performance
and construction of the 24
watt Stancor-Williamson
Amplifier, using Stancor
Ultra-Linear Output Trans-
former A-8072($15.00 net).
Available from your dis-
tributor.

) CHICAGO STANDARD
@ TRANSFORMER CORPORATION

3592 ELSTON AVENUE ¢ CHICAGO 18, ILLINOIS
EXPORT SALES: Roburn Agencies, Inc. o 431 Greenwich Street o New York 13, N. Y,

Stancor tronsformers
are listed in Photo-
fact Folders, Counter-
facts, Radio’s Moster,
and File-0-Matic.

pITH

'»:
»

s

1200 Ft. 7” Reel Finest Plastic Base

Pay tor 12 Reels — Receive 13

124
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| Merchandising and Promotion

Ward Products Corp., Cleveland, is
promoting its 8-Ball automobile aerials
with the offer of a hole saw, which

will fit any %-inch drill, to service
technicians and distributors who present
20 end labels from Ward §-Ball cartons.

Astron Corp., East Newark, N. J.
has streamlined its capacitor line to
promote sales by minimized duplication
of types.

Columbia Wire and Supply Co., Chi-
cago, has designed a colorful new box
for packaging its v.hf-uhf. foam

polyvethylene 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-
vertisements are being used.

Permoflux Ine., 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

RADIO-ELECTRONICS



OPPORTUNITY ADLETS

Rates—45c¢ 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
March issue must reach us before Jan., 15,
1955,

Radioc-Electronics
25 W. Broadway, New York 7, N. Y.

SPEAKER REPAIRS ON ALL MAKES, 8” & 12 H1-FI
speakers tor sale. Amprite Speaker Service, 70 Vesey St.,
New York 7. N.Y.

TEST EQUIPMENT REPAIR—Kit construction. Free in-
f\?{manon Bigelow Electronics, Pioneer Road, Beulah,
chigan.

“Buy Swiplus Radio, Electronic Equipment direct from
Government, List $1.00. Box 213AK, Kast Htfd 8, Conn,”

SPEAKER RECONING: Guaranteed workmanship. C&M
Recone Co., 235 Tioga St., Trenton 9, N.J.

TUBES—T0 to 90% DISCOUNT. Government, manu-
facturer~, jobbers, etc. surplus. Guaranteed 1 year, Free
cataloz on request. Cadillac Trading, Dept. AA, 231-07
Lmrh en Bhyv,, Jamaica 11, N.Y.

RADIO DIAGRAMS $1.00. Television $2.00. Give make
model, Diagram Service, 672-RE, Iartford 1, Conn,
]lI FIDFEL ITY BARGAINS—DBrand new, factory packed,
Collaro 33 552, dual sapphires, 45 spindle—$36.95. GE
i1 X-“JH—* 305, Univi rsity 6201 Coax.—8$3%.85.  I'RE-
lAII) Tuners, Amplitiers, Speakers, Turntables, Baffles,
>, ete. ALL LOW PRICED, 'REPAID, BRAND
WRITE  TODAY. FIDELITY UNLIMITED,
9 Ave., Woodside, N.Y.

—TV, RADIO, TRANSMITTING, AND SPECIAL
NE TYPES DBOUGHT. SOLD N. X-
CHANGED. Send details to IB. N. Gensler W2LNI, 136
Libeits, N. Y. 6. N. Y.

TEST EQUIPMENT REPAIRED—New modern lab
equipped to handle all makes and types of meters and
testet~., Free estimates, Catalogue availauble. General
Electronic Dist. Co., 100 I'ark I’lace, N.Y. 7, N.Y.

TOI” DOLLAR paid for ANT-13s, dynamoters, parts
racks and all other component parts. Write: Harjo Sales
Company, 4109 Burbank Blvd., Burbank, Calif.

ALL MAKER OF ELECTRICAL INSTRUMENTS AND
TENTING equipmenr repaired. Write for free catalogue
on new amd used instruments at a savings. Iazelton In-
strument Co., 128 Liberty Street, New York, N. Y.

TELEVISION SETS $18 up, Jones TV, 1115 Rantbler,
Pottstown, I’a.

“RADIORUILDER Magazine for Experimenters, be-
ginner~. 12 issues $1.50; copy lie. Unusual (atalog free.
Laboratories, 328-B Fuller, Redwood City. California.

WANTED: AN/AI’R-4, other ““APR.”, “TS-”, “IE-”,
ARC-1, AR . ART-13, BU-348, ete. crowave Equip-
ment, Fie hing Surplus. Special tubes, Tec Manuals,
Lab Quality Eauipment, Meters. Fast Action, Fair Treat-
ment. Top Dollar! Litfell, Fairhills Box 26, Dayton 9,
Ohio.

MATHEMATICSR SERVICE, problems solved, calcula-
tions, computations, Mecnom(‘m physics, mathemutl('x
Reasonable rates. Mathematies Service, Box 6671, Or-
lando. Ila.

BUY WHOLESALE—25,000 items—Catalog 25¢. Mat-
thews, 1472-P-3 RBroadway, NYC 36.

SPEAKER RECOXNIN 25 years experience. Michigan
Speaker Reconing Service, 920 Metropolis, Marine City,
AMichican.

ALUMINUM TUBING, Angle and (Channel. P’lain and
Terforated Nheet. Willard Radclift, ]“osmna Ohio. .

Power Transformers Rebuilt: all makes, \1ctor R32—
$12.05. Red Arrow Radio, 924 Metropolis, Marine City,
Michigan.

TEST EQUIPMENT BUILT—Speakers reconed—TFor in-
tormation Write Selco I’roducts, Danvers, Massachusetts,

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
TILTS OviR 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 towers. Each tower specifically designed for a particular use.

E-Z WAY DEMONSTRATION TRAILER

ol
e LT > avzaizaszavzns

One-man operation. Light weight. Saves time and money. Carries
antenna completely assembled—no guy wires necessary. Five types with
towers 40" to 85 as low as $149.95 to dealers.

DISTRIBUTOR INQUIRIES INVITED

PATENT
PENDING FOR FREE CATALOGUE AND INFORMATION WRITE:
1‘ S e s o W
- ’”E ~Z w A”‘“Ygw TO w E(ﬁR S, Inc. -
i 2 a &
5901 E. BROADWAY o' P.0,BOX 5491 = TAMPA, FLORIDA .

TELEVISION RECEIVERS $30 UP, W4APL, 1420 South
Randolph. Arlington 4, Virginia,

FIFTEEN ASSORTED—Resistors, (ondensors, knobs.
Ste. Trowbridge, 312 W. 7ith, Chicago 21,

FOR SALE—"TRANIUM DETECTOR’’ Scintillator and
Geiser Counter Diagram. Send $1.00 to: Uranium, 13833
San Antonio. Norwalk, Calif.

TV  Tiade-In _ Sets.  Philco—Emer<son—GE-Admiral—
Mororela —Tele-King—Others, List  Available, 107—8&]7,
127 to 177—%20 up. Washtek Service, 1501 Boston Road,
Bronx, N.Y, DA 3-6281

TV FM ANTENNAS, ALL TYPES INCLUDING LHF,
Mounts, accessories, Lowest prices. Wholesale Supply Co.,
Lunenbure 2, Mass.

.
REQUEST PORTFOLIO 200

TV accessories and parts

catalo literature,
data sheets, etc. Yours
for the osking!

ELECTRONICS MFG. CORP

Main Ofics & Plaat

516 WEST MERRICK ROAD LYNBROCK, M.V,

R R T T T T PR T T
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1440 page MASTER

for everything in Electronics

1440 pgs.

Fully catalogs
Radio-TV- & v
Electronic  +

parts b2 - Make rapid selections from one industry- il
cauibmests - wide MASTER CATALGG complete with .
Trans- we SPECIFICATIONS, ILLUSTRATIONS, &
mitters, ~ 4 DESCRIPTIONS, DIAGRAMS, PRICES on <
Test Equip- thousands of Radio-TV-Electronic parts .

A
:‘“::;i'vggf'm' and equipment.

bl | { R
Capacitors, NEW! 1955 BUYING GUIDE | ,\Sﬁ

Antennas, -
Resistors, List $6.50 .

Coils & Relays, $ 9 gver 85,000 - Fully indexed
Recording & I items YR "
PA Systems, o . Over 8500 87 x11
Hardware, illus. » Weighs 6 Ibs.

Tools, at:.,
OFFICIAL BUYING
GUIDE OF. THE

INDUSTRY

From leading parts distributors or write to:

UNITED CATALOG PUBLISHERS, INC.
110 Lafayette Street, New York 13, N. Y.




C-D IS
THE ONLY COMPLETE LINE
OF ELECTROLYTICS  co:w

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.

Beaver

There are more C-D capacitors\@
m use today than any other make.

Ciisﬁﬁﬁiu-Di'i"é‘iilEn CapaciTors

PLANTS N SOUTH PLAINFIELD, N. J.; NEW BEDFORD, WORCESTER AND CAMBRIDGE,

®@ MASS.: PROVIDENCE AND HOPE VALLEY, R. [.; INDIANAPOLIS, IND.; SANFORD AND
FUQUAY SPRINGS, N. €.; SUBSIDIARY: THE RADIART CORPORATION, GLEVELAND, O

7
/a

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. If 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.

V||)E0 s
TUBES

AT WHOLESALE
% 1919 GUARANTEED

BRANDED! * SAME DAY SERVICE!
1A4P.... 29 6BDS..... 59 TFRL.. ... .59
1AT. ... 49 6BEG.. ... 39 N .59
1B3..... 59 6BGS.... .99  TKT..... .59
IB4P.... .79 6BWHG.... 49 TUS.. . . .49
106..... 29 6Bd6. .. .. 49 724 ... %9

107..... .29 6BK7..... .69 12AL5.. . .39
1ETGT.. .39  6BL7..... .69 12AT6.... .39
IF5G.... .29  6BNG..... 89 12AT7.... .69
THS. ... 49  6BQ6.... .79  12AU6.... .39

12A07.... .59
12AV6.... .39
12AV7.. .. .69
12AX7.... .59
12BA6.... .39

SAUG. . 39 TAKT. . 19

6AVG.... .39 TB4. ... 49
6B7..... J9 0 TBS.. ... 49
6BAG.... .49 TB6...... 49
6BA7.... .59 TBT... ... 49

6BCS.... .49 TFT...... .59

Surprise Package
of Radio & TV Parts

8 lbs. of parts in-

cluding resistors, s 95
controls, coils, IF L
cans, ete. Easily

FREE' \\1th every order of $20 or more—tanous
Oxwall” magnetic screw driver kit. Includes all
sizes—D’hilips head, long handles to get in those

worth $10.00
tight spots, ete. 7 screwdrivers in all. May he pui-
chased outright. List value $4.89 $1.99 each; 3 fer

MINIMUM ORDER $7.00

25% deposit with order. Balance COD, If full remit-
tance is sent, please include postage. Excess money
will be refunded. We have more than 250 types in
stock at all rimes. Order your other needs at similar

savings or write for quotations. Quantity users—wiite
for special discountsl

VIDEQO ==

79 CLINTON PLACE
NEWARK, N. J.
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BUSINESS (Continued)
their requirements or expectations.
Pyramid Electric, of North Bergen,

PYRAI |

s pYRAMID b
i 'y~

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 2 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
Walco needles.

Javex, Redlands, Calif., is offering
distributors a birch and maple shadow- |
box display with the purchase of $50
worth of Javex merchandise.

Reeves Sounderaft Corp., New York
City, has made a 12-inch easel for its
Plus 50 magnetic recording tape avail-
able to dealers.

Recoton Corp., New York City, has

Calendar of Events

Symposium of Printed Circuits sponsored
by RETMA Engineering Department, Janu-
ary 20-21, University of Pennsylvania, Phila«
delphia.

Audio Fair, Los Angeles, February 11-13,
Alexandria Hotel, Los Angeles, Calif. |

Symposium on Design Principles of Tran-
sistor Circuits sponsored by New York sec- |
tion of IRE—Dr. John Linwill, Bell 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
4,733,315 TV sets and 7,042,442 radios
during the first nine months of 1954
compared with 5,624,370 TV sets and
10,149,163 radios for the 1953 period.
September production of 947,796 TV

JANUARY, 1955

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-chm 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 oldest and most respected name in antennas,
offers you real SALES-BUILDERS in the line of antennas,
accessories and promotional backing. You can’t lose with
Taco as your brand. 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.
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2
M ¥ FOR THE BARGAIN PRICE

Qutput 6 watts, 3 - 5 ohm

Separate power pack for remote mstallatlon
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).

® Precision built:

YOU CAN OWN THE HIGHEST QUALITY

meorteo HOME AUDIO SYSTEM
517390

OF ONLY

Driven by three individual AC motors.

Speed 714 1.P.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°).

Fendone 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",

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 4 $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 Nearest Hi-Fi Center.

EASY TO LEARN CODE

1t is easy to learn or increase speed
with an Instructograph (‘ode Teach-
er. Affords the quickest and most
practical method yet developed, For
beginners  or advanced students,
Available tapes from beginner’s al-
phabet to typical messages on all B
subjects. Speed range 5 to 40 WPM. %

Always ready—no QRM.,

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher Y
literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-
ther assistance. Thousands of successful operators have
¢‘acquired the code’’ with the mstructogrng}; System,
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, Il
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OSCIL-O-PEN

Extremely convenient test oscillator for all radio
servicing; alighment ® Small as a pen o Self
powered e Range from 700 cycles audio to over
600 megacycles u.h.f. e Output from zero to 125 v.
® Low in cost ® Used by Signal Corps. ¢ 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 consfruc’non
2-tubes. Handsome booklef, schematic, full in-
structions PLUS special component, 5350 with
order. Free literature.

NORMAN ELECTRONICS COMPANY
P.O. Box 733 Brooklyn 1, N.Y.

BUSINESS (Continued)

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
1.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.

Pyramid 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 cir-
cuit TV projection units which it has
acquired for hotel use. END

RADIO-ELECTRONICS
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6 VOLT BATTERY SOLDERING
IRON AND WELDER

»
- e
r: ,V‘vl,f ‘
APPROX 21| A
200 TO | (1]
300 WATTS =

U.S. Army release. Brand New—Never Used.
Fully Guaranteed. This soldering iron can be
used to solder or weld when connected to any
six-volt storage hattery. Uses approximately 200
to 300 watts. The high intensity arc created be-
tween the metal to be soldered and the carbon
electrode (carbons supplied free with iron) can
be used to heat tin or aluminum solder. Suitable
also for light brazing and spot welding., Arc can
be used for melting metals, cutting lioles and
soldering seams in chassis. Also useful for ana-
Iyzing metals and minerals.

Battery soldering ivon outfit includes 2 carbons,
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 1bs, ] 95
ITEM NO. 126 o

UNUSUAL BUY ... -{Shp. Chgs. 40¢)

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. 15 watts, 3000 rpm.
3"x2"x13,”; 4 mounhnq studs;
%" shaft, 3/16” diameter: IIO-
120 voHs 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn-
table with a 200 Ib. dead
weight. Use it for fans, dis-
plays, S"i.lmers and other pur-
oses. Ship wt. 2 |bs.

'IaTEM NOpH Sz 45
UNUSUAL BUY (Shp.Chgs.35¢)

WATTHOUR METER

Leading makes—recon-
ditioned. Ideal for
traiter parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy met.
al case 8/, x bl/s” x 57
Easy to install. Ship. N

wh. 14 Ibs.
$4.50

ITEM NO. 33
(Shp.Chgs. $1.25)

NOW ONLY
WESTERN ELECTRIC BREAST MIKE

Lightweight | Ib. carbon micro-
5 Phone. Aircraft type. Breastplate
mounhng adjustabie 2-way
swivel. Easﬂy fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber plug. Shera-
gized plafe,b non-rusting finish.
hip. wt. 2 Ibs,

ITEpM NO. 152 $1l98
NEW LOW PRICKE (Shp. Chgs. 32¢)

AMAZING BLACK LIGHT

250-watt ultra-violet fight
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining,
g:usual Iighfigg effects.
ip. wt. 2 lbs.

ITEpM NO. 87 52 45
A SAVING AT (Shp. Chgs. 35¢)

250 POWER TELESCOPE LENS KIT

Make your own high powered 6 ft. telescope!
Kit contains 2” diam., 75” focal length, ground
‘and polished ob|echve
lens and necessary eye
pieces. Magnifias 50x to

§?10x. Full  instructions.
ip. wt. | Ib.

ITEM NO. 52195
YOU SAVE A Chgs. 10¢)

HUDSON SPECIALTIES CO,
25 West Brocdwcy, Dept. RE-1-55
New York 7, N.

1 am enclosing full :emllumce for Items circled below,
(Be sure to Include shipuing charges.)

OR, my deposit of $.
WINIMUM €.0.D. ORDER 55 00

C.0.D. ORDERS ACCEPTED ONLV WITH 209% DEPOSIT
INCLUDE SHIPPING CHARGES,

Circie Items Wanted
87 147

Ship balance C.0.D.

33 152 126 123

Name .+...00..

Piease "Print " Clearly
AdArESS .- tvevserrctnnsntctsnassantnsernmmas

CIty .ivveneracnranonn. Zone. .. .State ........

JANUARY, 1955

““CHECK THESE
UNUSUAL VALUES”

3-Way
TERRIFIC Portable
VALUE!
RADIO
KIT
AC/DC
Batteries
. NEW, compuact, lightweight portable radio kit with
5 TUBE AC/DC Superhet Kit (IIEL vory i I8 eattssunertangi nIor Sonache i cired it
. . Wonderful reception from either hatteries. of 115 V..
Kit #1: 5 tube superhet kit, AC/DC includes all 50-60 cycle AC or DC. Include 1 olnp]ele pans
quality components required to construct this latest (except wire & solder) necessary to build eat

sounding radio

Also includes circuil diagrams and simplified, con-
plete step-by-step instruction folder which makes
assembling easy. Housed i a beautifully high-
rlossed Catalin cabinet in two deli ghtful s

and distinctive colors: maroon or ala

design. highly sensitive superhet broadcast receiver,
complete with black. glistening bakelite cabinet (ex-
cludes wire & solder). Kit of 5 tubes. 12AT6.
2/12BA6. 12BE8., 35W4. 50B5.

Price, Less Tubes.. S7 95

.............. baster wory) Size: 814" x x 434",
33 25 Includes tubes' (maroon or ivory)
Extra for Tubes.............ccoooemreern OV BATTERY KIT: acoo o oo $2.59

3-SPEED PORTABLE
PHONOGRAPH

Unusual Value

Plays all speed records
HI-FI (337, 45 & 18 RPM)
with a new, all purpose

AMPLIFIER permanent needie. (om-
117 V., AC. 60 cles, using an oversized power (rans- pl-e'-e with excellent AT
former. Inclu descypuslf pull audio output providing for Dl”'?r aud  speaker  for
10 Wall undistorted output, full range Bass & Treble unusual fine fone. Lug-
control. built-in powerful antenna for FM, plus hi-gain gage tlype carrving case,
Ferrite antenna for AM. Provision for phono input, durahble and long lasting,
and an additional audio amplifier. 12367 x 107 x 5Y%7. 8%

AM/FM TUNER
with BUILT-IN
10 WATT

Tubes: 6BE6, 2-6AV6, 6CB6. 6BA6. 6ALS. h\G. 1bs

5Y3. Completely shock mounted chassis: 1214 x 51 b S 75
x 712", 11 Lbs. ial 14.
If tuner is to be used for a re- S 75 S[’L‘C

luctance pick-up. pre-: 1mp11ﬂer Now

will be contained. Add .. $6.75 only

Great Savings!

6-TUBE RADIO KIT

Kit = 2: Low priced 6-tube kit de-
signed for extra high sensitivity,
excellent selectivity and  good.
rich tone qu.lhty Uses 25LG,
2526 68Q7, 2/868K7 in
an easily constr cted cireuit. In-
cluges all part punched chassis.
resistors, condensers, coils, sock-
ets. PM speaker, hardware‘s 95
etc. Special closeout price.

(Less tubes & cubinet)..

;\(lalched set of 6 mbes for S3. 25

Phone Oscillator
NEW SAVINGS!
NOT A KIT!

Wireless phono oscillator
transmits recording fo
crystal pickups or voice from
carbon mike through radio
without wires. Can also be
used 1:;;[ an kmelcom
using speaker as

mike (less tubes). 82 95
With complete set of

Hubag OTPlete set of §395

3-TUBE
PHONO
AMPLIFIER

NOT A KIT

An assembled unit ready for installas
tion using tone and volume control
and 6 ft. rubber cmd

{less tubes)
Low: est Price
With complete set of tul)es .......... 84'45

NEW KIT

Hows. 1umpiifiad mothad of ragmirng |
- Vounall

your wwn TV bt L

PRYRARLD EXPRESSLY TORYOURSLT

Ko conturing. vmmpes ot

intarmetion. epphicable
te undretr o
dferser mabn

SUPERSENSITIVE

COMMUNICATIONS This fine unit is suitable ror use in home.
Operates from 115 V, AC/DC. DBoth sta-
Complete with 50 fi. of twin conductor

2-STATION
office, factory. nursery. or sick room. So
SYSTEM—Kit
tions honsed in compact. handsouie grey,
wire, Factory Wired

sensitive it will pick up baby’s whimper,
95 hammertone meral cabinets. Requires only
2 wires 10 connect for qnick insrallation,

Just Out! First Time Anywhere

tarel's E-Z TV REPAIR GUIDE

The only Fix-It-Yourself guide made expressly for YOUR Tv SET!
Save cosily TV repairs with this new. simplified method which
includes all necessary data for just your set. No confusing, unim-
portant information applicable to hundreds of different makes.
Simplities detection of faulty tubes in your TV receiver. It's a

great ktea—It's a great guide! Order today and
have your set back in perfect condition at once. ¢
Send us make and model of your set \\hen m-
dering.
TERMS: All mdse shipped FOB New York City. prices subjcct to change without notice. Include 209 deposit
for COD's. WRITE TODAY FOR NEW FREE CATALOG!

154 Greenwich St

York 6, N. Y.

Is Guide Has Been Pnuan& Only For
Your Set

Larrel Electronics Yne

£: x

Watch for the February Issue of
RADIO-ELECTRONICS On Sale Jan. 25
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NEW STOCK OF FIRST QUALIT YR orren:

One 6BG6G tube

order accompany-

TELTRON TUBES (&8

FREE

Bonus
Offer!

Model 625K
@ Illum. gear-driven "'Speed
Rollchart"

® New lever-action switches
for individual testing of
every element

@ Tests all conventional and
TV 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 list value Bonus Box of

FREE three &SN7 tubes and 25 as-

l 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 shnppcd
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.

&SK7GT
&SL7IGT
&SN7
6SQ7GT
678

U8

V3 .
6V6GT
EW6GT

Type
1B3GT
IRS ...
1U4

6SATGT

ing this ad.

Type

7F8

IN7 ..
12AL5
12ATS ..
12AU6
12AU7
12AV6 _.
12AV7 .
I2AX4GT .
12AX7 ...
12AZ7
12B4
12BAS
12BA7
12BES
12BH7
12BY7
12BZ7 ...
12SL7GT .
12SN7GT .
198G6G

25CU6 .
25L6GT
28575 ..
25Z6GT
35A5

35B5

35C5 .
BLEGT
3BW4
35Y4
35Z5GT
50AS ...
50B5

50C5 ...
TYPE 80
HL7I6T
1723 ..
H7Z6GT

Type
6W4GT
12AT7 ...

25BQ6GT
50L6GT

TELTRON ELECTRIC COMPANY

428 Harrison Ave.,

Dept. RE-1

Harrison, N. J.

Phone HUmboldt 4-9848

PHOTOGRAPHS

RADIO-ELECTRONICS can use good photographs of service benches,
service shops, high-fidelity audio layouts, and any other interesting and

original radio-electronic devices.

We will pay $6.00 each for good professional photos or equivalent, suit-

able for reproduction.

~

Full information on subject photographed will increase their acceptability.

The Editor, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.
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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. 8.
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
viee president in
charge of sales for
Walsco Electronics
Corp., Los Angeles.
He was formerly
sales manager for
the Walsco company.

RADIO-ELECTRONICS
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NO HERRINGBONE @
NO SOUND BARS|“_&
NO JITTERS! .=

This New TV HIGH-PASS FILTER
will reduce interference which may be
picked up by the i-f. amplifier of your
tv. receiver.

The Miller No. 6168 High-Pass Filter
diminishes spurious signals which arise
from strong, local fields generated by:
1. Amateur radio transmitters.

2. X-ray or medical diathermy equip.
3. Shert wave stations.

4. Industrial rf. heating units.

5. Various electrical appliances.

Filter is designed to attenuate all sig-
nals to 40 megacycles. All television
channels passed with minimum loss.
Installed easily in antenna lead-in. No
tuning required. Dim. 1-7/16” by 1-%"

W by 3-%" high.
ZILLEN

Cat. No. Net Price
(QUAI." A4

6168 For 300-ohm line $3.30
Nl

See your Wholesaler or

write us for literature
J. W. MILLER COMPANY

5917 S. Main St., Los Angeles, Calif.

@ BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924

.headquarters in

FOR

AMPLIFIED
w COMMUNITY TV

ANTENNA SYSTEMS-

- Send Us Your Problem for
FREE Engineering Advice.

Important Technical )
Manual for Community

EE:
‘“ - and Master TV Systems

FIELD STRENGTH METER, operates
both on Battery and AC . .. $89.

Write today to:

TRANSVISION, INC. NEW ROCHELLE, N. Y.

HI-GAIN TUNER-BOOSTER

LESS TUBES WITH DIAL

&4 2.00 |

COMPLETE
WITH TUBES

Solve poor TV reception with a Hi-Gain Booster. 8an-
ish weak fringe areas, reduce snow. s unit comes to
i able High-G Tuner. Uses 6J6

ubes in very efficient Mi-Q Circuit. Has 8 tuned cir-
cuits using pure silver inductanpces and individual
m ion i all channels,

R
11842 W. Jefferson Blvd.

JANUARY, 1955

PEOPLE

James L. Brown
was named re-
gional manager,
Midwest sales for
CBS-Hytron, Dan-
vers, Mass., with

(Continued)

Chicago. He was
formerly with General
Westinghouse.

v. Electric and

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-

3 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-
na was named
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 one 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 vice 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

The Quickest Way
to the Best Jobs

for ¢ TV TECHNICIANS
e 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 BSE
it for all such calculations as volt- [
age drops, frequency resolutions,
decibels, thousands of others. Thor-
oughly explains the slide rule, use-
ful rule-of-thumb short-cuts. Very
clear and practical. NO mathemati-

Over 3000
examples and
problems for

cal smog! practice
. .« » {
Radio & Television (
omplete

Mathematics

Whatever your problem—to correct
the power factor of 2 motor, find the
impedance and length of matching
stub between 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. Fully indexed for
quick reference on all common prob-
lems requiring math in radio & TV.

quick-reference
handbook of
problems and
SOLUTIONS

Learn the SURE, QUICK

methods of installation
and servicing

Mandl’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

antennas; improving reception in Complete
difficule areas. Color Section

. 10-day FREE TRIAL

_-_--_-_—-----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
money order and we pay delivery charge)

l ] Elements of Mathematics by Fischer & Jucobs $7.20 '
0 Rodie & Television Mathematics by Fischer  $6.75

] ] Mandl’s Television Servicing $5.75 '
I I
Signed '
i Addres 1
1 !
1 — ]
This offer good only within continental limits of U.S.A.-'
L-—-—--——-—-———
177
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HERSHE.5ioco. BIGGEST BUYS!

FIL. TRANSFORMER OIL COND. DUA124;12$3 o5 | 1 KW ANT. CHANGEOVER
X .
PRI. W7V. 60 cyde MED VDC PRICE  13.5220 vac. 1.95 RELAY
e Sec. gg ;ggg s;gg 6330 vac, 95 10 VAC
6.4v12 . d g
sav L°..‘:”E“:‘ 14000 129 | PAPER CAN 60 Cyde
5/ 3amp. 17000 175 | mED VDC PRICE 15 Amp
3.v3amp, .1 7500 2.49 250 10 s 39
259 1.75(amp. 52500 175 %0 12 ' %o 2500 Volt
2x.58000 149 | 500 '3 69 D.P.D.T.
13000 249 | 3500 15 95
13600 295 | 1000 25 129
2% ‘e 1200 10 95
2 1900 o5 | 1600 15 129
2 3000 493 | 24000 3 149 BUTTERFLY CONDENSERS
™ 4 2 117 110 vac. 1.45
3 . TYPE A—106-330 MC-
Y& p p 616’ 25 ot 7 gl PHoTO-FLASH [N A
. 8 B © CHOICE
PRI 5000 Ohms 8 : SRECIAL) ey
output, Sec. #1 8 ; MFD  VDC PRICE Clip for Xtal Det. $495
500 Ohms. Sec. 10 600 2.49 TYPE D—135.485 MC
#2 600 Ohms. 10 1500 4.95 | 525 450 $9.95
Sidetone 15 to
$I.95 15,000 cy. flat,

MODULATION and DRIVER

TRANSFORMERS

JANUARY SPECIA DUAL 4.5120MA ... ... ..
A—Ignition Coil pn.ca v.Lssec. 45 JOMA........ $ I'9s $495 for
15,000 V. Ideal for Photo- Both

DUAL TH 400MA ... ..
"""" 420 75MA. 92,95

as. e — -2
B—Full Wave Meter Rectifier.
For use with (.1 Ma, M

Modulation

I
2 'sse trans, 815Class
C—Wmardr Battery, 2 2\’31; ‘‘‘‘‘ AB2 56 Watt
D—Hendset Adapter Mg'aégqs'.;é DRIVER, 6SN7
igh to low use wi S-
or HS-B8.... oo 856 to Modulator.

e fti R sh e
HI-LO ANTENNAS

VIBRATOR SUPPLIES

TELEGRAPH

PLATE TRANS.
NS SOUNDER

IC()u‘;door improved Model only PE 117C YOUR CHOICE
2" Aluminum-Seamless i & or 12V DC to Sup-

Tubing with 1V4"-5 Foot 5995 5195 oy Fil ‘ond Piote Power 95
Mast and Roof Mount. PRI. 90 v o Used with BC 659.

PE 204C

tnput 12V DC, Supply fil
and Plate Supply. Used
with EE?9.

Buy Now and Save,

Complete $5.95 Ea.

Main Line 150
ohms. Attn. C. AP,

NET
s by o, DETROIT

HEL 5245 GRAND RIVER [Ty
.;;—r:_:flﬁ:io Detroit 8, Michigan JEYI} PavCLs RATED "A"Céouzgs
—— RA“ L]

Phone TYler 8-9400

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

v Lessons complete and easy to understand v Complete training in a minimum of time
v Detailed explanations for each student v Qur guarantee —you will get your license
v Necessary mathematics simplified v No binding contract required

v Constant practice with F.C.C. type tests v Low cost tuition

v No technical background necessary v Free placement service to graduates

Write for our free booklet which gives complete defails
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 accepfonce 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,

178

technical
[iiterature
77/

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 describing
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, or
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. o

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 10c¢ 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 Awve., 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



RADIO-CONTROL
HANDBOOK—

Gernsback Library Book No. 53
By Howard G. McEntee, W2SI.

The book radio control fans—be-
ginners and experts alike—have

been waiting for.

a complete, practical, how-to-
do-it book on radio control!

d G. McEntee

192 Pages. 175 Hlustrations. it et
$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- instructions on mechanical
control systems together so construction of control units. HANDBOOK
they will operate your model  written by an authority o Complex Control System
planes, boats, trucks, etc. on Radio Control h

. ical Howard G. McEntee’s exper- ® Motor and  Auxiliary
LGS e ARGET 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 N T
struction details of a number model field for juet as long. O LLOMAMTEE =571
of practical radio - control  Probably no man living knows ® Simple Transmitters
units which  will actually more ahout the practical ap- e i
work and work well. It also plication of electronics in O SEAES URHCE
covers the hitherto neglected model control, than the au- ® Keying the Transmitter
field of trouble shooting thor. (;ertainly no one writes o Installation Parts
radio-control systems. Wheth-  about it better. Here’s a hook R
er or not you know radio, this  slated to hecome a classic on ® Adjustments
is a book for anyone and model control by radio. 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 Gernshack Library Books you'll want to read

The Oscilloscope—No. 52, $2.25.

Transistors—Theory and Practice—No. 51. $2.0C.

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.

RRadio & TV Hints—No. 47, $1.00.

Television Technotes—No. 46, $1.50.

ltadio Tube Fundamentals—No. 45, $1.00.

Easic Radio Course—No. 44, $2.25.

High-Fidelity Techniques—No. 42. $1.00.

Fublic-Address Guide—No. 41, 75¢

Fractical Disc Recording—No. 39. 75¢.

From the publishers of
RADIO-ELECTRONICS

JANUARY, 1955

RADIO—No. 43 By Edward
114 Hlustrations. $1.00
Some of the contents

Basic concepts o Methods
of coding e Radio trans.

MODEL CONTROL BY
L. Safford. 112 Pages.

Here's the perfect com-
panion volume to Radio-

Control  Handbhook! It mission ® Wired transmis-
covers theory as well as sion ® Receivers © De-
construction  details  for coders ¢ Relays ® Power
control units and com- control circuits e Servo-

motors ¢ Transmitter con-
struction e Construction
of receivers, coders and de-
coders ® Complete contro)
systems o Trouble shoot-
ing _® Receiver adjustment
® Transmitter hints,

plete systenis for the he-
ginner and nore advane-
ed fans. The author is a
suided missiles  instruc-
tor and winner of many
awards in model-airplane
meets,

For a complete library on model control
—order both books today.

See your distributor—or mail this coupon

|
GERNSBACK PUBLICATIONS, INC., Dept. 15 |
25 West Broadway |
New York 7, N.Y. I

Please send me the following books postpaid. |

{J 53 Radio-Control Handbook $2.25.

] 43 Model Control by Radio $1.00.
039 04 [J42 [144 [145 [ 4
047 [J48 [J49 05 [J51 [J52

Name ...
(Please print clearly)

Street

Enclosed is my remittance of $.. ... |-

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 featuring a new, improved push-
pull output circuit plus a specially designed

- - output transformer uti-
lizing 2 speakers for
the new 3d-dimensional
ualities of audio re-
roduction. New engi-
eering developments
give you hi-fi at the
lowest possible price.
Kit is complete, except

i for speakers. sg 95
foss e S e S Sl e
hi-fi pre-amp kit
arkay kit model PA-3:
Complete compensation
for LP, NARTB, AES
and early 78 RPM rec-
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 an
roll-off switch positions; 3 dual triode tubes

iteh positio
performance alwayee " $16.95

| R S B R Y T S AR
10 watt hi-fi amplifier kit

arkay kit model A-10:
Complete with built-in pre-
: amplifier for magnetic cart-

¥ ridge, mike, crystal phono

00 or radio tuner. Frequenc
__/o_,-c// response = | db., 20 'rz

20,000 cps. with wide re-
sponse bass and treble controls. Speaker out.
Euf inductance: 4, 8, 16 ohms; negative feed-
ack; hum: 70 db below rated output. 321 95

Complete with tubes!

hi-fi amplifier
with built-in pre-amp

arkay kit model FL-10:
V/;>@,,\‘

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).

3-way portable radio kit
arkay kit model
3WI10-P: A smartly
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
Includes pic?ori?lnandcsclhemaﬂc dia-
rams that are easy to follow, Color-

ul plastic cabinet. sl 8‘95
TS T T S o B D N o S S |

coils.

ac/dc radio kit
. arkay kit model

S-5E: New, S5-tube
superhet. kit designed
for radio students
and hobbyists. in-
cludes new 3D color
instruction book. 550-
1600 kc, complete
with glistening wal-
nut bakelite cabinet.

$14.95

Write today for new catalog including complete
arkay line of radio, TV, phonograph, amplifier
and test equipment Kits.

the world’'s finest kits

, arkay RADIO KITS, INC.

120 Cedar Street
BEekman 3-6686

New York 6, N. Y.
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Al Channel

F-UNF T
POWERFUL ' N ALL DIRECTIO
A x 23.50

Model AX-524
ROCKET DIRECTRONIC
MOTORLESS TV ANTENNA
360° ELECTRONICALLY
SWITCHED BEAM

In the fringe or ultra-fringe.
L the NEW 1955 Motorless Direc
rronic will out-pertorm any or-
dinarv antennas. This sensa-
tional new 360° UHI-VHE TV
Antenna offers ‘‘around the compass’ reception WITH-
OUT Rotors. Provides superb ghost-free picture clarity.

-524 ‘‘Serv rray’’ contains Hi-Pac
Molded Insulator of Extreme tensile strength, 24 hi-
tensile aluminum elements, including 6 Multi-purpose
Reflector-directors, 1 sel matched tie rods. Universal
Mast Clamps, 6-position Beam Selector Switch, 75/ Low-
loss UHF-VHF Tubular TRI-X Cable.

Super UHF RECEPTION

HI-GAIN
YAGI

Provides guaranleed
seasational UHI" frinpe
reception. Amazing
sensitivity provides up
to 20 db gain, using
2, 4, or 6 bay stacked
arrays. Ghosts, inter-
ference minimized or
eliminated. Each serv-

_—

iceman’s array pro-

3 vides 4 direclors. 2
- folded dipoles. 2 re-

Model Coverin flectors. And our low
-7 _Channels 14.48 rice insures a low
F-7B -Channels 27-62 cost instatlation. Se-

hannels 47-83

F-7C .. c lect the model re.
Matched stacking bars $0.30 pr.

quired in your area.

NEW LOW PRICE!
RADIART TELEROTOR

Radiart’s famous TR-2 at new
money-saving price. Powerful,
rugeed, weather-proof — handles
installations up to 150 Ibs. Con-
trol hox light indicates orienta-
tion of antenna. Faclory lubri-
cated for Jife. Truly a good buy
at_our new price. Uses 8-cond.

m:_cEPT\sO“ Greatest

Our

BARGAIN

2-Bay 16-ELEMENT CONICAL ARRAY

with Hi-Band
Adapters

Sturdy ¥s"” Ele-
ments

$499 IN LOTS
EACH

OF
THREE
SINGLE LOTS $5.30
Never before has Na.
tional Electronics had
a BARGAIN like this.
We made a special
purchase In order to
get these sensational
prices. And this array

has everything. This
conical 2-bay 16-ele-
ment array provides
l ultra-fine_ fringe re-

ception. Includes six-
teen 3g inch airplane
aluminum ele-
. mcluding hi-
adapters for
greater gain on the
high channels and is
: ! complete with one
pair of stacking bars to each array. These are packed
in cartons of three 1H-element arrays per carton, with
tie rods at $14.95 per carton.
When purchased in single 16-element ar-
rays, separately boxed—your cost is........$ $.30 each
3 Two-Bay Arrays per carton without Tie
s 13.50 carton

4 Bay Ulira-Fringe Stacking ‘Assembly’ for

Above—Model 4B 1.95 set
100 ft. UIF Tubular Lo-Loss Lead... $4.95
PAM-9 Chimney Mount with Strappi 1.49
TWA Lightning Arrestor... ... - .69
BO_ Barkhausen Eliminator.. 69

UHF CORNER REFLECTOR

EACH IN
onw32” 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 UHF band. Order Model F-6.

ALL PRICES F.0.B, CLEVELAND, OHIO
Do not remit more than complete purchase price. Pay
shipping charges on receipt of goods. 257 deposit on
all C.0.D. orders, please. Money-back guarantee.

Prices Subject to Change Without Notice

OF CLEVELAND

THE HOUSE OF TV VALU
-1 C 3,

TECHNICAL LITERATURE

of catalog numbers, high-altitude appli-
cation, lead specifications, ripple volt-
age and complete engineering specifica-
tions. Illustrations consist of GC45
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., 840 W. Huron St.,
Chicago 10, Ill.

(Continued)

SOLENOID CONTRACTORS

Bulletin SC-9 describes a wide range
cf 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 specifie approval in-
formation are also includea.

Guardian Electric Manufacturing Co.,
1621 W. Walnut St., Chicago 12, Ill.

i COMPONENTS

Smith’s Cataloy 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. Smith Inc., 2326 Nos-
trand Awe., Brooklyn 10, N. Y.

WIRES AND CABLES

MODEL TR-2

wire. 8 conductor wire $0.08 Ft.

Dept. eveland

When answering advertisements please mention

RADIO-ELECTRONICS
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CATALOG NO. 155

THE MILLER EMBLEM
~ASSURES THE FINEST [P/

For a Complete Listing of MILLER
W.

J .
5917 South Main Street

M)- ASK YOUR JOBBER
-~ FOR YOUR COPY TODAY

MILLER

ATV COIL
REPLACEMENT GUIDE

(Replacement Catalog No. 155)

IN RADIO AND TV REPLACEMENT COMPONENTS

PRODUCTS Get Our Latest General Catalog.
COMPANY

® Los Angeles 3, California

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, etc.

Chester Cable Corp., Chester, N. Y.

STRIP TURRET SYSTEM

Ten-page Dulletin  54A  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

Ravio Thirty-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK

Founder
Modern Electries .
Wireless Association of Americ:
Electrical Experimenter
Radio News .. =
Science & Invention
Television .
Railio-Craft
Short-Wave Craft
Television News

Some of the larger libraries still have copies of ELEC-
TR‘IICAL 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



RADIO SCHOOL DIRECTORY

MORE JOBS

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 Book.

TRI-STATE COLLEGE

o 2415 College Avenue, Angola, Indiana

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 Blvd.,
Hollywood 28, Calif.

(Phone HO 2-1411)

X GET INTO

ELECTRONICS

You can enter this uncrowded. inter-
esting field. Defense expansion, new
developments demand trained special-
iste. Study all phases radio A: el‘ec—
tronies theory and practice: TV KM
broadeasting; servicing; aviation, ma-
ine, police radio. 18-month course
Graduates in demand by major com-
panies. H.S. or equivalent required
Begin Jan., March. June, Sept. Cam-
pus lite. Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. C Valparaiso, Ind.

RADIO-TV ELECTRONICS

CRE! graduates in bhig demand. ECPD-

ZOSaA  Accredited Technieal Institute Curricula.
L. New classes start monthly. Free placement

service for grads. Cirses: Radio Engineer
j ing. Broadcast or TV kngineering: TV, FM.
| AM Servicing: resident studies leading to
s.Associate in  Applied Science” degree.

I
Write for free catalog.

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. RE, 3224—I6th St., N.W., Washington 10, D. C.

Approved for vets.

ENCNEERINS2T HONTHS ‘

RADIV

|| Intensive, specialized course including strong basis in ||
mathenatics and electrical engineering, advanced radio
theory and design, television. Modern lab. Tow tuition.
Self-help opportunities. Also B.S. degree in 27 months

| in Aeronautical, Chemical, Civil. Flectrical, and |
Mechanical Fnginecring, G.1. Gov't approved. Enter
|| Mareh, June, September. December. Catalog.

| INDIANA TECHNICAL COLLEGE

|| 1512 E, Washingten Bivd., Fort Wayne 2, Indiana

Be a ‘‘key” man. Learn how to send and
receive messages in code by telegraph
and radio. Commerce needs thousands of
men for fobs. Good pay, adventure, in-
teresting work, Learn at bome quickly
through famous Candler System., Qual-
Amateur or Commercial Li.

cense. Write for FRIE BOOK.
CANDLER SYSTEM C

Q.
8 Dept. 3-A, Box 928, Denver 1, Colo., U.S.A.

JANUARY, 1955

| PRACTICAL TV TRAINING

g ELEVISIONgmy

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS
RADIO SERVICING

L Television Servicing J

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

TV REPAIRMEN

EARN TOP MONEY!

IN JUST 12 MONTHS, COM-
PLETE TV SERVICE TRAINING,
INCLUDING COLOR TV, Siream-
lined course gives you all essentials for a good job
as service technician. Graduates in great demand;
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 Today

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington, Indianapolis 4, Ind.

RCA INSTITUTES, INC.

A service of Radio Corporation of 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

EARN MORE MONEY—

BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

GET DOWN-TO-EARTH

WAL 19
s'“ w© \2 “ sstY
$0° 0 camicat

- PG i

WITH WTI EXPERTS FOR
THE TOP PAYING 35,000
$10,000 PER YEAR JOBS.

UHF—COLOR—VHF

Master, the latest, up-to- SEND FOR
the-minute TV and Color FREE
TV developments QUICKLY.  BooK ToDAY!

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 positions. 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 on 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!

WESTERN America’s leading
TELEVISION Television
INSTITUTE Servicing School

i Western Television Institute Dept. E-Z-5
| 341 W. 18th St., Los Angeles 15, Calif.

Ibooklet. {No salesman will call.)

| NAME
| ADDRESS_

ZONE___STATE

il
. st |
Without obligation, please send FREE fully illustrated|

_AGE_— |

Become an

liﬂ TRICAL ENGINEER
|- /

Majorin Electronics or Power
BS Degree in 36 months
Prepare now for a career

o 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.

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.).

Terms — April, July, September, January

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

MILWAUKEE
SCHOOL OF ENGINEERING

L L L e P L LY ]
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-155. 1025 N. Milwaukee Street
Milwaukee |, Wisconsin
Send FREE illustrated booklets

O Career in Electrical Engineering,
O Career in Radio-Telerision.

I am interested in_______

Zone.

City---

If veteran, indicate date of discharge- .- _._.__
D = e
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11 QUALITY

TUBE

months, but FOR ONE FULL

Type Price | Type Price | Type

‘ONE YEAR
GUARANTEE

Type Price | We want your business now—and in the future too! That's why we carefully
every ELECTRON tube befors shipping—then GUARANTEE it, not for 3 o
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.
Price

6BZ7 65J7 ...
éca K7

6Cs 6SL7GT
6C6G 6SNTGT.
6csa 6sQ7
6CB6 ssez
6CD6 eTa
6cFe ... .eal 68

78

tas(
or 6

THIS MONTH'S SPECIA

Our GOODWILL OFFERING to you: Tube
FACE at prices BELOW

types shown in BOLD
OUR OWN COST! Terrific saving—ORDER NDW!

LS

117P7GT .98

sH7 .. 60
SH7GT.., .50

11723 .. 38
807
2051
9001
9002
9003
9004 i
a 9006 [ les
CATHODE RAY
5BPI . 3.98
5BP4 ... 5.95

5CP1 ... 5.95
7BP7 ... 7.4S5
12DP7 .19.%0

12BE6 .39
12BH7 .59
.69

12BY7 ..

7 _ Agsorted
12, 7. 6, 1

[ EXPORT INQUIRIES INVITED! ]

and ' 2-voit
type tubes,
List Value

every order
for $25.00 or
more!

New Complete Listing—Send For Free Copy!

ELECTRON TUBE WHOLESALERS, INC. JIiticl

140 DUANE STREET o NEW YORK 13, N.Y. ¢ Phone: BArclay 7-7616

LISTED

v T

FLYBACK & YOKE
TESTER KIT

LOWEST
PRICED

Checks all filybacks & yokes
instantly—in or out of set!

® Detects oven 1 shorted turnl

o Exclusive separate calibration for
air & iron-core fiybacks for accurate
testing of all types.

o Tosts continvity of coils, speakers,
switches, efc.

o large 4%’ meter, 3 colored scales.

o Complete with easy Instructions.

e Compact, rugged, smartly styled.

See It at your Jobber today. Write for FREE CatalogCF.1
describing EIC0's 38 Kits aed 42 Wired Instruments,

Prices 5% higher on West Coast.
ELECTRONIC INSTRUMENT CO., Inc.
® 84 Withers Street, Brookiyn,R.Y.

© 54

TELEVISION

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—YHF, 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.\. Gov't approved. Enter March, June,
Sept., Dec. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

1715 E. Washington Blvd., Fort Wayne 2, Indiana

FIGHIPO[IO!

When answering advertisements please mention
RADIO-ELECTRONICS
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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 sinece 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 consecientiously 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



TRANSISTORS:
Theory and Application
Just Published!

Treats theory, practical applications and manus
facture of transistors in a way useful to technicians,
ngineers, and advanced workers alike. Discusses both
silicon and germanium transistors—how they work,
ow they are made, and how they are used-—step-by-
etep from basic concepts to advanced topics. By A.
Coblenz, Transistor Product Co., Boston, and
H. L. Owens, Signal Corps Engincering
Laboratories. 313 pp., 113 illus.. $6.00

ACOUSTICS

A practical approach 1o better

acousties — for improved noise
control, high fidelity musie re-
production.  and  other applica-
tions. Uses the background of
electrical engineers and communi-
cation physicist solve a wide
variety of acoustical problems,

Discusses effects of sound in many
aspects. By L. L, Beranek, Tech-
nical Dir.. Acoustics Lab.,
pages, 312 illus., $9.00

M.LT. 467

Principles of
TELEVISION SERVICING

Step-by.step information on all types of commer-
cial reecivers—how to install, service, and repair
them. Shows how to do most testing with just three
pieces eiquipment : vacuum-tube voltmeter, oscillos
scope, and alignment penerator. Dozens of trouble-
shoating charts suggestions about going into a

rervicing business. By C. V. Rabinoff, Dean, and
M. Wolbreeht, Viee Pres.. Awmerican TV Lab-
oratoery of California, 3560 o
P 175 illus., $7.50 -

-

UNDERSTANDING
RADIO

Gives you complete introdue-
tion to practical radie—en-
abling you 1o handle rudio ap-
paratus  understandingly.  con-
struct workable sets, and know
the theory mneeded in following
the more advanced literature
and specialized training of radio

operations. An amazingly clear, step-by-step treatment,

excellently fitted for home-study use. By H. M. Wat.
son. Consulting Radio Eng’r, II. E. Welch and
G. S. Eby. Stockton College. 2nd Ed., 700 pp.,

536 illus., $6.50

NATIONAL ELECTRICAL
CODE HANDBOOK
fust Published—8th Edition!

Explains how to handle wiring and installation jobs in

ne with the 1953 National Electrical Code. Gives
Code rules in simple. clear language—tells WHAT they
mean, HOW to apply them. New form and typesetting
make book much easier and quicker to use. Index
lists Code Kules by job title for all types of electrical
installation. By A. L. Abboett, Revised by C. L.
Smith, Elec. Field En’r., Nat’l. Fire Protection
Assn. 8th Ed.. 642 pp., 394 illus., $7.50

-x10-DAY FREE EXAMINATION ..«

-

N

v

= McGraw-Hill Book Co., Dept. RE-1

* 330 W, 42, NYC 3

= Send me book(s) (\hevked below for 10 day s’ exami-

= pation on approval. days 1 will remit for

“ 1 keep. ,)lus rew cenls for delivery. and

unwanted book(s) posipaid. (We pay for

dehvexv if you remit with this coupon—same return

ivi
[ (ub.‘snv, & Owens—Transistors
Beranek Acoustics—$9.00

£6.00

Rubinot & Wolbrecht—TV  Servicing—§7.50
Watson, Weleh & Ehy—Understanding Radio—
Abbatt & Smith- Nat’l. Elec. Code Hndbk.—
$7.50

(Print)

Nam

Address  .......

City . Zone........State

COMPANY  wuoiiiiniiiii s

Position

For price and terms outside ys.

write McGraw-Hill (nt'l. RE-1

JANUARY, 1955

BOOKS (Continued)

in grounded-grid, grounded-cathode,
cascode and mixer-oscillator circuits.

The section on the EF80 (6BX6)
includes 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, 15A86,
16A5, 21A6, 19W3, 19Y3 and 6BE7
Design data and application notes in-
ciude 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 sync
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 6BET7T 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, 40c.

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 on three
miniature high-gain, high-frequency
(20- to 200-me) i.f. amplitiers designed
with emphasis on simplicity, circuit
flexibility, ease of manufacture, and
the use of subminiature tubes in low-
noise input circuits.

RELAYS FOR ELECTRONIC
INDUSTRIAL CONTROL, by R. C.
Walker. Chapman & Hall, London,
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.

AND

TELEVISION RECEIVER DESIGN
(Book VIII-A), by A. G. W. Uitjens, 177
pages, $1.50; (Book VIII-B) by 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.FF. Stages, deals with
the application of the pentode in the
i.f. stages of superheterodyne and r.f.
stages of t.af. TV receivers. Book
VIII-B, Flywheel Synchronization of
Sawtooth Generators, analyzes the fly-
wheel action of resonant circuits and
discusses in detail automatic phase
control as applied to TV deflection
oscillators, END

|
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RADIO
Replacement

all types
available

from your

parts distributor

i

ORegon 8-6281
CHICAGO
World's. Largest S«ﬁp)fm of

Luality Industrial Rectifiens

El Segundo, Calif.

NEW YORK



Model AS-46

Matched fwo-position
(300 ohm) Switch
Tops in performance

l
It's TF.LF.MATIC for the Most

Complete Line in Antenna Switches

Model AS-18

Three-Position
300 ohm)
%mpedance matched.

Low- .Loss Antenna

Four-Position
(300 ohm)
impedance matched.
Rotary Antenna
Switch

Model 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 wes
of the Rockies
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BRAND TUBES

“AT THE NEW LOW PRICES"

o Individually boxed.

@ Only Ist quality.
Latest Dating—
No private tabel, 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,
Special-Purpose and Crystal Diodes. We
2,000 types at excellent prices,

Industrial,
stock over

Miniature
High-
Voltage
Converter
for
Geiger
Counter

o Operate your geiger
counter fron standard
1% volt flash-light cells.
® This compact powerful unit converts regular bat-
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 and 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 TOMVT.................$10.00 each
with instructions

New! Sensitive Geiger-Mueller Counter . .. contains
2 subminiature tubes, Victoreen 11385 plus hi-voltage
converter described ahove. Sensitive 414”7 microam-
meter. Strictly a sensitive, deluxe unit. Measures
5% W x 74" H x 3" deep. Manufactured by

Kaybar Mfg. Co. in kit form... ...$69.75
Wired & factory tested $84.75
Victoreen Voltage Regulator VXR-130, subminiature.

Brand New. Users net cost $3. Quanln.y in 7
stock only ]

100 Amp (Fan Cooled)

SELENIUM RECTIFIER STACK
tnput: Up to 10—0—I0 V.A.C.
OQutput: 72 V.D.C.

This rectifier will handle 50 amps, convection cooled
or up to 150 amps, fan cooled, depending on air flow.

$11.98 apicce. In lots of 3 or more $]] each
TRANSFORMERQ AND FAST CHARGER STACKS
DE_TO ORDER—48 HOUR SERVICE

Time- pro\'en Directron selenium rectifiers now avail-
able to Radio-Electronics readers exclusively by Barrv
only! Continuously improved—same low prices.” Imm
diate delivery, Also in stock matched rectifier uans-
former, chokes, & capacitors, Write or call!
In § minutes you can install new type rectifier to
convert & volt fast chargers into unit which will
charge both 6 volt batteries up to 100 Amps. and the
new 12 volt batteries up to 50 Amps.
Rectifier with details only $24.00 net.

(Specify make and model of battery charger).

Meteorological Transmitter

Type T-49C. Uses RCA 3A5. Complete with
tube, antenna, battery harness. Brand \'ew sl 75

On
SUPER SPECIAL!
3000 Volts DC—330 Ma.
BASIC COMPONENT KW POWER SUPPLY KIT

Contains:
. 350C V., AC, XFMR @ 400 MA. Primary—115 V.,

. 400 MA Matched Smoothing Choke.
e 115 Volts Primar Bridge Filament
3604 Y £ ment for Four
Complete

only $39.95

Also These Individual Components for Sale—Write

3,000 YOLT POCKET MULTITESTER
AC: 0-15, 150. 750, 3000 voits.
pci o-15, 75,7300. 750, 3000 volts.
DC MA: O-15. 150, 750
Resistance: 010,000, 100,000 ohm
Complote with battery, tost leads. Only 3127 W x
413" H x 134" deep, Brand New @ only $9.95.

TWO-COLORED TUBE CARTONS, with ne\v Safety
Partitions. Prevenis Tube Bl(-nkay:e Super-
Gloss Red and Black Carton is the Most Dlstlnctlve
Box Available Today! Minimum: 100 any one size,
Quantity prices on request. Boxes F.0Q.B.. N.Y., N.Y.

EACH
..(6AU6, GALS5, etc.). .01
6SN7, 6W4, etc.) . - .0125
1B3, GBQGGT atc. ) .015
.(SU4G, 6BG6G. etc.). .02
Terms: 259 with order, balance €.0.D.
All merchandise guaranteed, F.0.B,, N.Y.C.

New phone and address Phone: Walker 5-7000.

BARR ELECTRONICS

N.Y. 12, N.Y.

CORP,
kSIZ Broadway

RADIO-ELECTRONICS



Way to Reach
the Top in

TV SERVICING

All-practice method—
professional techniques,
skills, knowledge of

circuits, 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 ferms. Mail Coupon today.

F YOU ITAVE some Radio or Television experience, or if you
know basie Radio-Television principles but lack experience—
NRUI’s new Professional Television Servicing course can train you
to go places in T'V 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 THE WAY*®
This is 1009, learn-by-doing, practical training. We supply all the
components, all tubes, including a 17-inch picture tiibe, and eom-
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 f{ix them. You do more
than just build ecircuits. You get practice recognizing, isolating,
and fixing innumerable TV receiver troubles.

You get actual experience aligning TV reecivers, diagnosing
the causes of eomplaints 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 eentering 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

SERVICE MANAGER §

UHEF 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 you get if you live in a LIIF
area. To eash in on the coming color 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
NRIs new course in Professional
Television Servicing. See pictures of
equipment supplied, read what yon
practice. Judge for yourself whether
this training will further your am-
bition to reach the top in TV serv-
icing. 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.

National Radio Institute. Dept. SAFT
16th and U Sts., N.W., Washington 9, D. C.

Please send my FREE copy of “How to Reach the Top

in TV Servicing.” I understand no salesman will eall.

®

S

Name Age
Address
City Zone State
_________________________ -
185
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Sensational
Slim-Jim Hi-
Gain Dynamic
Mike & Tilt Stand

Hand, Chest or table
use SC/:mpact max/

lgth 6",
welght only 7 ozs.
W.E. Head /UTC -
XFMR 4/HAM. Mo-
bxle PA and Record-

ng...-50 DB/&0O.
500 CPS. Gtd to

sansfy 33 49

Postpaid

U.S.A.

only . . . Lots of 3
Sﬂld S|nE!Iv $3.79
Mobile Clamp 2S¢

230 TO 115V AUTOFORMERS
For 220-240V/50-60 cy lx’vlmut To 110-120V
ug

3K
WRITE FQR QTY. PRICES—EXPORTERS

TOGGLE SWITCHES

SPDT 15A/125V_Center Off—
ANB3022-1B ... 89c: 5/$2.50
SPST 5A/125V used LN 4/$1
srn‘r 15A/125V  Center Off
.79¢; 3/%$2; 20/$10
spn'r 154/125V  AN3022-3B
59¢; 3/$1.25; 30/$10.00
DRST 2047125V = AN3027.28

B Py 9c; /52.50; 25/5!0 00
DPST 5A/ 125V BKLT CSs S! 20
3PDT 22A/125V C'Hammersl.4 / 8
4PDT 10A/125V......$1.98; 3/%S 20/530

DPDT Center Off-Knob Sw... ... 98c 6/%5

TRANSFORMER SPECIAL
6.3 VOLT 3% AMP
CONTINUQUS DTY,
VAC Input
sizE 2

S/IGH/ZLII‘/s"W
CNTR 235, MFGRS,
Jobbers. DLRS ORDER NOW
S $1.98 VAL

Gpeclal 98c; 89c; l4()V/'}0ma.
6.3V/1 Amp (fully shlelded) ideal pre-amp
Xfrm or compact pwr supply, Size 1-13/186
H, 2-5/16 L, 16 W. 98c lots of 3,
$1.25 ea._Sélen um Rectifier 30 mils for
pre amp X{rm S50c

CIRCULAR SLIDE RULE

uiv. 12” only 214” radius. Laminated,
Prmt Stays On! Mult, Div. Sqs. Cubes &
Roots. Log & Dec. Scales. Data & Case
ea. .98c; 6 for $5.00

= AUDIO COMPONENTS
= El ctrovolce triplay cart. 9
(‘F RPX040/78 Goldtone 55 25
RPYO4I /MG Goldtone $5.25
RPX050/Dual 001
3 56 69

nd

GE RPXUJZ/I)\IHI D&S) $17.75
GE. RPX053/.001 & 003 diamonds 525 98

“'TAB' GTD Phono Needle Replacements
RPJO10O Dual .001 .003 sapphire $1.69
RPJO12 Dual .001 & .003 diamonds $20.89
RPJOOL /78 or RPJOOS ,001 sapphire $1.35
RPPJON3 /78 or RPJOO4/LP diamond 510.8
RI’JO 13 Dual diamond & sapphire $12.89
Repl'‘mt needles for all phonos, specify mdl.
MG or 78 Single Sapphire styli 1.15
MG and 78 Dual Sapphire $1.98, 4/ 7 50
N or 78 Sngl Diamond "Tet ad’
“Tetrad’’. 520 89
HI-FIGRAM

MG and 78 Dual I')lamnnd
FOR ‘‘TAB''

HI-FI SPEAKERS
All 8 ohm. V.C.. Alnico V
Magnets, Inbuilt N(‘l\vOlk 2
wires needed for LT

Response deon% Hl Fi
Rpeakers Mfgrs,
15" (‘uaxlal Pm & 57 Tweet-

er, 25 Wdll/20 17500 ('y
'\Io(lel T‘-.)(' o

i
z
é
k3

3
QU ey M()(l(‘l PRCO ....%7

S
/2" Tweeter, 8 wau 705:

57/12W2-15ke/ 160hm .
Tweeter 315”/5w/2-15ke/8ohm

L] RHEOSTAT SPECIALS
1 15 ohm 25W..51.10: 10/87

10/%7
1()/514

25\W $1
0 ohm 35“ Mndcl H 51.10

10 for

1200 25W Model P
52 98' 2 for $5

5000 ohm 25W Model H $1.25; 10 for $9

Write for Quantity Price
""TAB'* JANUARY BUYS

Converter Carter D1025/250w/115VDC to

115VAC/60cy. $21.00 ea.; 2 for 0
Veeder Root Counter, 4 Dgt, 89¢; 10 for $6
RF Choke 20MH/200MA 39¢; 10 for $2
RF_Choke 20MH/500’\/IA ch,
S8P1 C'Ray Tube Snec..
B866A new RCA $1.25 ea; 6 for $6

TUBE SOCKETS
CINCH—JOHNSON—AMPH
Octal (low-loss nuca) ring mtg.

for $1.00

ohm

7 pin min (mica) base shl T
7 pin min (bkit) rubber shnck mtg. 1
7 p'ln mgn wafer .9¢c; 15 rnr

L1213
ONONOOOOO

WANTED
METERS, TEST EQUIP, RADIO REC'R
AND ALL TUBES
WE BUY, SELL & SWAP AS WELL

186

106 WATT SEC PHOTOFLASH KIT—
AC

Include»z transf _condensers
two/525MFD/450V/Total
103W/5ecds. Resistors, capaci-
tors, rectifier, flash tube in in-
dicdting flash gun, guide #40
on Kodachrome. Special $33.98

BATTERY 106 WATT/SCDS KIT
Same specs, only batteries................ $32.98
525 MF /450V/53W Scds conds new low
legkage famous Migr.........cc..... 2/%16
16 MFD/ZSODVDC/IBWS

Con 0il
16 MFD/l B to 2.8KV/60WS

Cond.

$6; 2/%10
2/ $8

CKS517 mini gas rectifie .$2.88
600 VAC Selenium Re(‘tlﬁe .$4.25
1600VDC Selenium Rectifi .$2.

Electronic Flash Handbook ckt. data S50c¢

""TAB"’ PHOTOFLASH LAMPS

“Tah’
No. Repla Max Each
TLW FA l()4 FT118 150 $ 5.98
THI AMGLO 5804X 100 10.9:
23S8T E FT 10 200 9.98
THVA SYLV. 4330 200 .98
vaX4 X400 00 10.98
3 150 9.00
150 10.00
5 2000 49.98
FT 105 Gh FT1 1 4.2

50
Trigger Coil for LO&HI Volt Flash $1. 41
Write for “TAB'' Flash Tube Data 50c

868A KIT and

XFORMER
(2) 868A Tubes &
Suckets, ransformer

NEW
POCKET
AC-DC YOM
MODEL 12C

$9.35 Ea

Lots of 3
Sold Singly
$9.89

(plus 40c ship
in U.5.A.)

Hi-accuracy precision pocket imported
VOM. H)u() ohm_per/V, Reads AC & C
volts 0, 5, 23, 250, 1000 V. DEMA: 0.
10, 100 I\‘IA DIlm 0 IOK. 100K Size 11/4"
454" 31/ Test leads. Model
Ts-52 \m'lIle:l )-remsmn built VOM, jew-
eled 3” D’Arsonval meter, 1000 ohms per/v,
A(&D( volts 0O, 10. 250, 500 V DCMA:
250MA. ohms: 0-100K. Measures on]y
1‘/2D 4L.3yg"W. & Test lead $6.8

II
|mn||

! %Aa 'I ‘|||1,.,..|

NEW HIGH CURRENT
PWR SUPPLIES GTD *
Variable 0-28VDC, Com-

‘Q’letely Built, Ready to
o0, Full Wave Selenium
Rectifier, Transformer,
Variac. Volt & Amp
Meters, Switch, Terminals & Fuse. In
Hvy Dty Steel Cabinet. sStd 115V 60Cy
Input. 110&220V+, 3 phase to order.
Stock ontinuous with
Number Meters
T28VSA 0-28WVDC atS Amp %$45.00
T28VSACC 5 Amp (194 Rlpple) $60.00
T28V12 0.28 VDC at 12 Amp $99.00
T28V/12ACC 12Amp (l°/° Rlpple) 139.00
T28V24A+ 0-28VDCat24 Am 135.00
T28V/24ACCH 24 Amp (l°/° Rnpple) 195.00
T28VS0A T 0-28 VDCa 260.00
T28V /S0ACCY 50 Amp (l°/° Rlpple) 370.00
TZBVIOOAT -28 VDC at 100 Amp$469.00
8V /100ACC1}100 Amp(19%Ripple) $650.00

NEW RECTIFIER CHOKES
CHO7/4AMP/ 7.95
CHO1/12AMP7.01 s/ $14.95
€HO0A4/24A/. ooauv/ 029n 20+ 33998

4.00
6.00

CHOO1/SOA Hipersil Core......
CHO03S/70A/.0035Hys /. 0095R ... 9
m T
METER BARGAINS
0@ gIADC/SI/and/JAN $3.95
uﬂ O@Sj;lkbc/dl/an(I/J-\\' %$3.70
0-100 MADC/'}I'/ ” Rnd/JAN $3 Sog ;2/%6
0- lMADC/Bl/gSq/\Voslnn $7.0f 13
8?/0\(0(5:/.31/25q/Westou/$8. 150 \'DC/
95
150VAC/.ZI/2Rn(I/WH $3.25, l\)OVAC/de”
Sq/ 12 A JAC/W P b. s
mp ston tabl .
Spl S E e /Portable $3.95
15 Amp DC/IAB Std  Mirror scale/1¢%
go.Q.;, sgl 3/%1 w /
unlng eter/AN/$1.39. 3/%4
Ml/estcn 120 MA/RF/3”Rnd/301 # $10/955.
Westan 50 Microamps/DC/3” Sq/301 %

$14, 2/$2
$15.98,

1

Wes ton vu —20 to + 3/8q3"/301 #

2/%3
OIL CONDENSERS

FRESH STOCK
1. 3I\IFD/2400\VVDC .-
P T $3; 12 for $8
l 5‘\IPI)/J'1()0\‘IVDC
for $5

0.38MFD/2400WVDC* . 29c. G for $1
1.4 & 0. SMFD/IS()O\\VDC $2 @, 3 for $5
2x(.31MFD/3200WVDC* _._.29¢c, L2 for $2
2x0.44MFD/2800WVDC* 49¢. 6 for $2.50
2%, 76MFD/2400WVDC* -29¢, 6 for $1
2x0.85MFD/2_000W\'DC‘ . .59c,_6 for $2
*Kit one each all six $1.50
WRITE FOR QTY PRICE

ARISTO, Deluxe log-log slide rule. extra
scales - Special Features $18 o S
'59.58

\ne(‘I.ll

LOOK TO "TAB"

NEW YEAR GREETINGS TO ALL
FOR BARGAIN BUYS IN 'S5

NEW SELENIUM
RECTIFIERS

We manufacture Rec-

tifiers. Power sup-

plies to specifications.
Full wave bridge.

Curr, ... 18/14. 36/23.. 72/58.. 130/100
Cont. Vohts Vo
1AMP 1.35 2.35 G.BO 7.50
2AMP 2.00 2.75 6.00 9.2%
3AMP 2.95 4.15 7.90 12.90
4AMP .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
12AMP 7.50 14,50 30.00 44.50
20AMP 12.00 23.00 49.00 72.00
24AMP 4.50 29.00 58.00 31.50
30AMP 18.00 34.50 72.00 110.00
3BAMP 50 .S0 88.00 135.00
SOAMP 29.75 54.50 175.00

Rectifiers to Convert 6-volt Trickle &
Reg Ba Hevy Chgrs to New 12V
& &V Use
BAl4/14/81.35; BE14/24/52; BF14/34/
BI14/6A/$3.50;

BG14/4A/$3.50;
BF14/10A/$6. 'Inciudes Data for Conver-
sion, BCT2/2 Amp 12 & Battery

Charger $5.98,

New Rectifier & Transformers

up to 14VDC at 12 -$ 19.98
up to 28VDC at 4 amps. . 14.98
up to 28VDC at 12 amp . 29.98
up to 28VDC at 24 ampst_ ..59.98
up to 2BVDC at 50 amps - 117.98

p to VDC at 100 amps* . 119.00

8VDC
‘Tx’msformer has 115&27
WRITE FOR POWER RECTIFIER CATALOG

VARIABLE DC POWER SUPPLY

Full Wave rectification,
B000Mfd filter Condens-
er, fused. 6.3V or 12.6V
gtzamp operates 115V /

Model 2DCF...._. $12.98
As almve except 5 Amp
Model 5DCF ...... $22.98

NEW RECTIFIER XFMRS
Primary 115V 60 Cyc
e O S ol I

4 Amp 5.75 T
29.95
275113 &Y
2/ =

12 Amp
24 Amp#*

50 Amps#* .$59.0!
100 _Amp* $10 $210
18 Volt. 2 s, 1.9

*Dual primar: & 230V 60cy

KITS IN PLASTIC BOXES*
Re\Istors Asst'd 100 1W & 1W @ .95,
Qtys of 6, ea .8
Tube sm-kets. Ass’ t 20 @ .85, Qtys of G,
Ceramicon Cond @ .85, Qtys
of 6. ea, . )
Controls 56 uhms to megs. Asst'd 10 @
viy -4 “‘t‘)’rsRof flt ea $2.00
itreous esistors, Asst'd 15 1.45,
Qtys of 6, ca $ G0
S\\ll(‘h(‘s 12 @ .95, Qtys
\\ /inserts 10 @ .98, Quys

ea
Fuses LF & Busg Asst'd 75 @ $1.95, Qtys

Asst'd 25

ASS! Qi

Knul»s A'Kst r‘I
of .8

3. 3
‘AII popular values & sizes.

.......... .88
0A3/VR75 1.04
OB3/VASE. 196

ak @h_&!ﬂm@@m

Nahm

o
-]

OONBNGNR AN
QONOOBO DO
PROXOPVOLOHERNXD

Na
®
©
®

XHAT'S \\
BUY

Dept. 1RE

From this spez.
our expense.
When ordering mention IRE.

list we ship $10 and up at
(Postpaid USA) 90 days gtd.

25Z6GT

CONDONN OO

Mhebe 30BN
NONWAN RO BN

1N60
1 N63 /K63

2.70

11.48 1N69
.98 | Other Types in

5.98]S5tock. Write.

/7 THAT'S
BUY

111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A.

FAMOUS MAKE GUNS
TA 5.4 Soldering Gun 135W...
TA 10 Soldering Gun 1

TA D-§ Dual Heat 200-275 W.
Lenk Soldering Gun, the bes

Complete Line Soldering

irons

CUMMINS ''DO-IT SHOP''
Complete Home Workshop in 3 square
oet. seven power tools in one. Reg, $79.95
Special $64.98

Write for complete information

SPEEDWAY ELECTRIC DRILL

"

Va” MODEL 200J
Hi-Torque (pawerful) UL
ﬁppvd 240() RP\I 115V
AC/DC or.  Jacobs
geared chuck ;md key. Self
aligning — oilless — ball
thrust bearing, Light

“ewht and easy to handle
“TAB® 25

s o
MODEL 200J KIT Incls. 200J electric Clllll
and_aver 30 ACCeSSOTIes......... ... 18
THOR 5" POWER
45° cut 114"
CUMMINS 635"
cut 21",

FAMOUS MAXSAW (Qﬂ"

45° cut dress 2X4)............ $39.95

Va” DRILL ATTACHMENTS
ROTO Sabre Saw .$8.05 lots of 3: $8.95 ea
ROTO Hole Saw.. 3.37 lots of 31  3.75 ea
ROTO Hacksaw.... 4.04 lots of 3; 4.50 ea

ROTO Hacksaw
nde: 6.74 lots of 3: 7.50 en
9.67 lots of 3: 10.75 ea

ROTO Bu zz5aw

"'"TAB'* COMBO SPECIALS
£ pc drill set, 1/16” to 1" w 14" shan!
29 drill [} 1" 14" shank
plus 200J 147 elect.nc drill,
29 drllz sef, 1/1 to
electric drill

v,""f:'l'\'fé"liiig.! 1/2"

CHROME VANADIUM SPEED DRILLS
60 Pcs Set #1 to 6
12 Pcs Set 1/16" m l/z”

2.98
Drill Index Huot for 29 t. 1.98
Dril! Index Huot for 60 P(‘: Set. 1.49
HAND SAW, Finest Swedish Steel,

Sandvik Grade Cross Cut $10.98 reg 3.95

REPAIR KIT
# 874 Buddv Kit: Incls (5) Interchangeahle
screwdriver blades & hand 3 ft_steel

tape rule diagonal cutter & case. Spec $1.79

Money Back Guaranteed (Cost of

Mdse. Only) $5 Min, Order F.O.B.

N.Y.C. Add Shpg. Charges or 25%

Dep. Tubes Gtd. via R-Exp. only.

Prices subject to Change Without

Notice. Phone Rector 2-6245.
ABLE: ''TABPARTS'

RADIO-ELECTRONICS

-~



NOW =5etter

choice than ever!

—/h CRYSTAL
MICROPHONES

| E-V QUALITY, AT LOW COST
—IN NEW SLIM DESIGN

The ‘926" crystal microphone
combines handsome new styl-
Ing with E-V quality featurns!
Designed for public address,
tape recording and communica-
tions. Frequency response is
smooth, peak-free 70-8000 cps.
Output level —60 db. Omnidirec-
tional. Hi-Z. Moisture-sealed
crystal. 34"-27 thread stand cou-
pler. Die cast case, finished in
Satin Chromium. Size 1%, x 63"
including swivel mount. 18 ft.
cable. Net wt. 11 oz.

Model 926. List Price $24.50

MODEL 924

Unique crystal Lavalier for
chest or hand use. Supplied
with neck cord, support clips
and 18’ cable, Output —60 db.
Response 70-8,000 cps. For
home recording, paging, PA
and amateur radio. Pressure
cast case in lustrous satin
chrome finish. Wire-mesh head
acoustically treated for wind
and moisture 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. Moisture-
sealed crystal. Satin Chro-
mium finish, Hi-Z.

Model 915, List Price $11.25

Model 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-
sealed crystal. Hi-Z. Satin
Chromium finish.

Model! 920. List $22.50

Model 911 MERCURY

Smartly designed for general-
purpose use. Response 50-
8000 cps. Output —50 db.
Omnidirectional. Metal Seal
crystal. Hi-Z. Tiltable head.
‘On-0ff” switch. Built-in ca.
ble donnector. %”-27 thread.
Satin Chromium finish. 6 ft.
and 18 ft. cable.

Mode| 911-8. List $25.50
Model 911-20. List $27.50

Model 915-S. With switch,
List $13.00

With two brand new models, E-V
again sels 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 to 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

£

52
T, ny!
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Licensed under Patents
of the Brush Development Co.
E-V Pat, Pend.

Model 950 CARDAX

World’s favorite high level
crystal cardioid* with dual
. frequency response for high
o fidelity sound pick-up or for
extra crispness of speech.
Reduces feedback and back-
ground noise. Metal Seal
d‘ Crystal. Hi-Z. ‘‘On-0ff"’
switch. 5”-27 thread. Tilt.
able head. Satin Chromium
finlsh. 18 ft. cable.
Model 950. List $42.50

® E-V Pat,
2,627,558



GET BETTER PERFORMANCE
Frqm.T‘V-Deerctlion ap_d H_ig‘h-VoItai_ge Gircluits e

)t;_ 5 ‘ A o /"fv ‘,‘Q .

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

No¥IOIIY Y

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 CORPORAT/ON of AMERICA

FLECTRON TUBES HARRISON, N.J.

®
First Choice for TV circuits. .. dependable RCA Tubes!



