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MR. SERVICE DEALER:
yovu'’re ridin’ high, wide
an’ handsome

in this RAYTHEON

LIFE -

September 12th
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e MAKE THE MOST OF IT!

o aemone S5 . . . .
wsﬂ?"" Once again, Raytheon is telling your story, this
| time to the 26,450,000 readers of LIFE Magazine
i (September 12 issue) and, once again, you have a
. golden opportunity to cash in on this great, national
promotion. All you need to do is tie iz with this dra-
matic, colorful, full page advertisement. Use Raytheon

: ,HOT OFF THE PRESS! decals, blow-ups of the ad, displays and local adver-

The Sensational New RAYTHEON tising to show customers you are the capable service
TRANSISTOR APPLICATIONS BOOK dealer we're talking about. You’ll increase your

116 pages — over 50 practical applications — volume and proﬁf and boost your neighborhood
complete how-to-do-it instructions. Available from prestige to an all-time hlgh-
your Raytheon Tube Distributor or send 50¢ fo Your Raytheon Tube Distributor will be happy to

Deportment P7, Raytheon Manufacturing Company,

help you plan 2 tie-in campai i
i one D) (ieciy p you p tie-in paign that will prove most

effective. Call him today.
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An Invitation. ..

To men who want to "go plczces”

in TV SERVICING

Find out about this NEW,
ALL-PRACTICE WAY

of becoming a Proﬁssz'o:zal

TV SERVICEMAN

If you have some Radio or Television
experience, or if you know basic Radio-
Television principles but lack experience—
NRI’'s new Professional Television Serv-
icing course can train you to go places in
TV servicing. This advertisement is your
personal invitation to get a free copy of our
booklet describing this training in detail.

Learn-by-Doing *‘All the Way?’’

This is 1009, learn-by-doing, practical
training. We supply all components, all
tubes, including a 17-inch picture tube, and
comprehensive manuals covering a thor-
ough program of practice. You learn how
experts diagnose TV defects quickly. You
see how various defects affect receiver per-
formance—picture and sound; learn causes
of defects, accurately, easily, and how to fix
them. You do more than just build circuits.
You get practice recognizing, isolating, and
fixing innumerable troubles.

You get actual experience aligning TV
receivers, diagnosing the causes of com-
plaints from scope patterns, eliminating
interference, using germanium crystals to
rectify the TV picture signal, obtaining . . . , . . .
maximum brightness and definition by  Train af home easily, quickly, for TV’s top servicing jobs. NRI's

properly adjusting the ion trap and center- . . .. . . .
Phg magnets, ete. There isn't room on this  Professional Television Servicing course includes a 17-inch picture

or even several pages of this magazine to .
ist all the servicing experience you get. tube and all other tubes and components to build a complete TV

UHF & COLOR TV Making New Boom Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete

Installing front-end channel selector strips  fraining, including oll equipment, available now for a low intro-

in modern UHF-VHF Television receivers .
and learning UHF servicing problems and ductory price—under $200 on easy terms.
their solution is part of the practice you get.

To clxl\sh i(r; on }t{;he co;ning color Tkaoom r __________________ |
you’'ll need the kind of foundation in knowl- . . .
edge and experience this training gives. [ National Radio InStltutﬂ, .Dept. SJET :
| 16th and U Sts., N.W., Washington 9, D. C: |
Get Details of New Course Free ; | « I
Once again—if you want to go places in TV {How 0 1 Z.Please senc! my FREE copy of “How to Rea.ch the Top |
servicing, we invite you to find out what Ci THE | in TV Servicing.” I understand no salesman will call. |
you get, what you practice, what you learn REACH 2= | i
from NRI’s new course in Professional TaR | [
Television Servicing. See pictures of equip- T | Name........ 500000000 50000003 0006006 Age..... 0000G
ment supplied, read what you practice, ™ | |
Judge for yourself whether this training SERVICING 1 !
will further your ambition to reach the top Address. .. .....ciiiiiiniiiiriitreetai e, 00 ]
in TV servicing. We believe it will. We I |
believe many of tomorrow’s top TV serv- I 5 |
icemen will be graduates of this training, | (7 2 2 Zone. . ._State ...... |
Mailing the coupon involves no obligation, |___A_EP_R‘?_V.E_D_RE&BEQ_EEO_N.‘EL.}E&@_SE@}— LOURCIL__
RADIO & TELEVISION NEWS it buiined monhiy by Gy Davie Puolisning Compmny, i B 2o, Cutlepa of, e Boams (MAGIOSD, o 01 B, Loge St

t
10 t SUBSERIPTION nATEs lln Io & Televixion News—one vear U. S, and posecssions, and Caunada $4.00; Pan-Amrerican
ment, Ottawa, Canada, 85 second:-class matter, O S a ol s “foreign countries. $5.00.
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Ever thought of the jobs to be had, the money to
be made, in the billion-dollar fields of Television,
Radio, Electronics? If you think of those things
while the hours drag on in an uninteresting,
small-pay, no-future job—or while checking over
the bills you've got to meet—maybe ‘‘getting into
Television' is your answer.

NO PREVIOUS TECHNICAL EXPERIENCE NEEDED!
But you don't know an Ohm from on omelet! You've never
handled a soldering iron! Don't let all this bother you—
thousands of such men have come to us for help. WHY
NOT YOU? We teach from the ground up. Thoroughly.

KEEP YOUR PRESENT JOB —~ while we prepare yavu
in your spore time ot home. In fact; before you finish
our program, you moy be earning extrc money in your
spare hours so that you earn while you learn. Neighbor-
hood TV and radio sets to be repaired and adjusted can
bring in hondsome exira income.

HAVE YOUR OWN HOME LABORATORY— Set up your
own home laborotery and do over 300 practicol construc-
tion and test procedures. Run off our specially-prepored,
Hollywood-produced movies to speed your progress. You
get clearly illustrated lessons. You use the remarkoble new
ELECTRO-LAB*—which makes wiring-up problems almost
sure-fire. It's all so interesting that your training program
moves along quickly —until you'ré ready to start on that
reol future you've always wanted.

WE HELP YOU GET STARTED

Elecironics is alive with opportunities. Our twenty-four-
year-old troining orgonization has many contfacts with
employers who are very pleased with DTl graduates. We
help you get started!

DUN'T DELAYY
GET ALL THE FACTS!

* Trademark

89*%* |

EARN.
_ MAIL COUPON NOW! _ [t
DeVRY TECHNICAL INSTITUTE nt:?‘:;:lu J
4143 Belmont Ave,, Chicago 41, Il D'ep'_ ey

| would like your valuable information-packed publication showing
how | can get started loward a good job or my 6wn businass in
Television-Radio-Electronics,

Name. Age
(PLCASE PRINT)

Street Apt.

City. Zone State.

3 DTI'S training is available in Canada.

September, 1955

Do You Realize What a Career

TELEVISION

COULD MEAN TO

LEARN, THEN EARN IN YOUR
OWN WORKSHOP AT HOME.

If you can't come to Chicago, let DTl come
to you! With movies that clear up **mysteries’
right before your eyes, with clearly-iliustrated
lessons explained in simple language, with
commercial parts to build laboratory equipment,
with 300 experiments to give you the practical
‘‘feel,”” you get a training that's compléte.

BUILD YOUR OWN OSCILLOSCOPE! It's one of the most
useful pieces of testing equipment in the TV field and
essentiol for proper servicing of TV sets. You build it. it's
yours to keep. You don't hove to buy cne when you go
into business,

BUILD YOUR OWN VACUUM-TUBE VOLTMETER. And
keep it fo do servicing jobs in your spore time, One home
progrem even includes building your own 21-inch TV
setl All of these activities give you real, practical experi-
ence—and enable you tc be properly equipped to “'set up
shop'' or gel u goad job when your program ends —when
you're ready to step into the big oppcrtunity fields of
Television, Radio and Electronics. ALL OUT THATY
COUPON NOW! IT DOESN'T OBLIGATE YOU IN ANY
WAY, GET THE FULL STORY OF WHAT CAN BE AHEAD
OF YOU IN TELEVISION. Also, valuable informatfion for
young men facing military service.

il LA

|
~ VACUUM TUBE
VOLTMETER

"One o America’s
Foremost Television
Training Centers''

vl Bl _ 1| BB E s wieaii
DeVRY TECHNICAL INSTITUTE
CHICAGO 41, ILLINOIS

DeFOREST’S TRAINING, INC.
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with Plug-In Accecsories

eter—One POWET™S50

Feature for Feature—There’s
No Tester Like the Forty-Niner

* Quickly checks all modern tubes.

S409

Zor the Camplete
Tube Tester
=ccessories Extra.

» Lever-actios shows which pins are comected or dis-

connected.

 Big S-inch meter for GOOD-BAD or percent-guality

indication.

« Sensitive shorts test.

» Line Voltage adjustment shows actual line voitage,
« All steel carrying case finished in amazng new, scratch-

resistant JACKSONITE.

o Zig-Zag Chart prevents unnecessary chart twulmg
« Plug-in accessories have fast airplane-type fasteners.

R

has been

e e o ey

23(5'}390

"

d Bt ¥
lp-un.-u:w....,‘,,, 1

*-—-—.—_,._____
"
s

- e

Cow mooned
wawe Ewg
FOR FAST, ACCURATE TUBE TESTING

From its scuff-resistant Jacksonite finish to the sensational
new plug-in accessory feature. the Jackson Forty-Niner
"service-engineered” from start to finish. All
modern tubes—even the very latest 600 mil types are
tested rapidly and accurately. Accessories are installed

or removed in jiffy time. You have in one instrument

the basis for making all kinds of tube and component
checks. See it at your distributor’s today. Learn how
A you can buy the batic tester now, then add your choice

of low-cost accessories at any time.

These Low~Pnce Plug-In Accessory Kits Now Available —More To Be Announced Soon

-
*
SN,
Model P498 Plug-Iln Kit—
Réadies your Jackson Forty=
Niner for any of the plug-in
accessories. Includes 10-con-.
tact socket, and complete
wiring instructions. 3harting
plug included so tester may be
vsed without any accessory
plugged in. Only $2.95 net.

ELECTRICAL

Modcl 49N High Resistance
Sherts Tester—Shows the
value of interelement leakage
from 250,000 ohms to 2 meg-
ohms. Lets you select tubes to
ony predetermined leakage
value. Uses Model 49 Sherts
Test Lamp as indicator. Only
$6.95 nct.

INSTRUMENT €O,

Model 49C Filament Cur-
tent Tester —Shows the
actua! filament current being
drawn by the tube under test.
Has three ranges frem 500 mils
full scale, to 5 amps full scale,
An important test especially
with series-string filament
tukes. Only $14.95 net.

2

Model 49R Selenium Rectis
fier Tester—Accurately tesis
all selenium rectifiers rated
from 20 ta 650 ma. 1ot 25 to
300 volts. Automatically re.
turns to tube test position
when not in use. Plug.in con.
venience. Inclydes test {éads,
Only $17.95 net.

Model 495 Auxiliary Tube
Socket Kit—=Includes panel
with sockets for 4, 5, 6, com-
bination 7, and subminiature
7 ond 8 pin lubes. Plug-in
convenience for regular and
auxiliary panels. $11.95 net.
Subminiatyre sockets only, for,
regular poael; $1.925 net,

Sowice Enginapned” Tort: Equipments

Sold by leadmg electronics distributors

RADIO & TELEVISION NEWS
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‘ o An Spwctalior

) Lo mutsic-loverd

FROM THE
BOOK-OF-THE-MONTH CLUB

MAY WE SEND You—without charge—ANY ONE OF THESE

Music~APPRECIATION RECORDS

to demonstrate how much you can enhance your

enjoyment of any great work of music when you
are properly primed about WHAT TO LISTEN FOR

ON ONE SIDE there is a full per-
formance of s great musical
work. The records feature of-
chestras and soloists of recog-
nized distinction in this country
and abroad. You listen to this
performance first, or afterward,
as You desire, and then , .,

ON THE OTHER SIDE is an Nu-
minating analysis of the musie,
with the themes and other main
features of the work played sep-
arately with running explana-
tory comment, so that you can
learn what to listen for in order
to appreciate the work fully.

ins NEw 1pra is designed for
Tthose who enjoy good music
but who are aware, too often, that
they do not listen to it with complete
understanding and appreciation. It
is really a highly enjoyable form of
self-cducation in music—for every
member of the family. Here is a
letter, typical of thousands received;
it came from JARMILA NOVOTNA,
Metropolitan Opera star. “Music
has been my whole life—but not
until [ heard my first Music- Appre-
ciatioN Recoro did 1 realize how
much | had been missing when 1
listened to orchestral music. I sub-
scribed originally for my son, but
quickly found that my own cnjoy-
ment of orchestral music was in-
creased far beyond what I dreamed
possible.”

YOU SUBSCRIBE BUT TAKE ONLY
THE RECORDS YOU WANT... A new
Music-ArpriiciaTioNn  Recorp s
issucd—for subscribers only—cvery
month, preceded by an announce-
ment written by the noted composer
and music commentator Deems
Taylor. After reading this descrip-
tive essay you may take the record
or not, as you decide at the time.
Jou are not obligated lo take any
specified number of records. And

September, 1955

you may stop the subscription at
any time you please!

TWO TYPES OF RECORDS ARE
AVAILABLE.. All Music-ApPrECIA-
rion Recoros are high-fidelity,
long-playing records of the highest
quality—3314 R.P.M. on Vinylite.
They are of two kinds: first, a so-
called Standard Record—a twelve-
inch disc—which presents the per-
formance on one side, the analysis
on the other. This is sold at $3.60,
to subscribers only. The other is an
Analysis-Only Record—a ten-inch
disc—priced at $2.40. The latter is
made available each month for any
subscriber who may already have a
satisfactory long-playing record of
the work being presented. (A small
charge is added to the prices above
to cover postage and handling.)

TRY A ONE-MONTH SUBSCRIPTION
~WITH NO OBLIGATION TO CON-
TINUE . .. Why not make a simple
trial, to see if these records are as
pleasurable and as enlightening as
you may anticipate? The first rec-
ord you choose will be sent to you
at once—at no charde. You may
end the subscription immediately
after hearing this record, or you
may cancel any time thereafter.

Richard Strauss’ TILL EULENSPIEGEL’S
MERRY PRANKS

Smetana’s THE MOLDAU toN one 127 pisc)

George Szell, conducting The Music Appreciation
Symphony Orchestra

Prokofiev’s ¢LASSICAL SYMPHONY
Britten’s YOUNG PERSON‘S GUIDE
ton oNe 127 Disc) TO THE ORCHESTRA

Alfred Wallenstein, conducting
The Music Appreciation Symphony Orchestra

J.S.Bach’s suiTeE FOR ORCHESTRA NO. 3
IN D MAJOR

George Szell, conducting The Music Appreciation
Symphony Orchestra

Wagner’s OVERTURES TO TANNHAUSER

toNoNe 127 p1s¢)  and DIE MEISTERSINGER

Norman Del Mar, conducting The London Symphony
Orchestra

Schumann’s PIANO CONCERTO
IN A MINOR

Eileen Flissler, Pianist
Thomas Scherman, conducting The Little Orchestra

Mendelssohn’s VIOLIN CONCERTO

IN E MINOR
Fredeil Lack, Vieliniss
Alexander Smallens, conducting The Stadium
Concerts Symphony Orchestra

PLEASE RETUEM OMLY IF YOU HAVE A& 3315 RP.M, RECORD FLAYER

MUSIC-APPRECIATION RECORDS R3&-9

¢/ o Book-of-the-Month Club, lnc.
345 Hudson Street, New York 14, N. Y.

Please send me at once. without charge. the MusiC=APPRECIATION
REcoRD checked below and enter my name in & Trial Subscrip-
tlon to MusIC-APPRECIATION RECORDS. under the conditions stated at
left. It is understood that, as a subscriber, I am not obligated to
buy any specified number of records, but may take only those I want,
Also, I may cancel my subscription aﬂer hearing this first record, or
any time thereafter at my pleasure, but the introductory record is
free in any case.

AS MY FREE DEMONSTRATION RECORD PLEASE SEND ME
3 Stranss’ THHl Eviensplegel [ Prakofiev's Symphony [ Schamana's Concerte
and Smetaga’s The Moldan and Britten's Gulde

3 8ach’s Sulte for Orchestra (3 Wagner's Overtures [ Mesdelssoha’s Cuncerte

Mr.

Miss (PLEASE PRINT)
ADDRESBS .. ociaamviorsiiiaiomsiions ismosasiiais

CITY e e o ZONEL STATE...,

MAR 36
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THE EDITOR

THE $50,000.00 S.0.S. HOAX

HE Eastern seaboard was electrified

several weeks ago by distress signals
reporting that a fishing boat was afire
and in immediate danger of sinking. It
followed with a report that a “foreign
submarine” in the area had spotted
the fire and had rescued several mem-
bers of the crew, etc.

The U.S. Coast Guard and many
other emergency services combed the
designated area for many hours and
conducted an exhaustive and costly
search for signs of wreckage, survivors,
or at least an oil slick which might
provide some clue as to the fate of the
vessel and its crew.

After many hours of fruitless search,
reporters in the dailies suggested the
possibility that no such vessel had been
in distress and that “some ham sta-
tion” operator probably was guilty of
sending out the fake message for kicks.
This conjecture on the part of the daily
press, based strictly on a very remote
possibility, caused a great deal of harm
to the radio amateur and his prestige
in the eyes of the public. What is even
more shocking is that later, after the
clandestine operators had been caught
and had confessed, these same news
reporters did not even have the cour-
age or decency to apologize or retract
their inference that a radio amateur
operator was probably the cause of
the hoax.

Actually, the two young men who
were responsible for the fake S.0.S.
didn't even know the front end of a
screwdriver, let alone have any knowl-
edge of communications or the opera-
tion of a transmitter. These individuals
had, according to the final story, been
on a beer binge and in seeking a hide-
out to serve as sleeping quarters for
the night had trespassed aboard a fish-
ing boat which was at its mooring and
on which one of them had previously
worked.

The two of them were said to have
first discussed distress signals and had
let their curiosity lead them to the
controls of the transmitter. After “fid-
dling” with these controls, one of them
after capture insisted that they had no
idea that the transmitter had been
turned on. This, of course, was ridicu-
lous, as was later shown.

These violators of the airways were
then held in high bail for action by a
Federal grand jury. They were charged
with operating a radio station without
a license and with sending false mes-
sages.

It was estimated that this S.0.8.

hoax cost the taxpayers over $50,-

000.00. That's bad enough, but insofar . {

as the radio amateur or ham is con-
cerned, it would be almost impossible
to estimate the amount of ill will,
seeded in the public mind, created as
a result of sheer stupidity and conjec-
ture on the part of the press.

It is an old, old story that amateur
radio has received much more than its
share of blame for improper operations
of many sorts. In the early days of
television, as we all well know, hams
were immediately damned by the TV
viewer for every interruption or dis-
figurement of TV pictures. Here, again,
the daily press did not take the trouble
to learn all of the facts before putting
the blame on the ham in their columns.

To have this latest distortion of ham
radio, we think, is a great injustice to
the rank and file amateur who, without
question, has in practically every case
completely removed spurious -radia-
tions, etc. from his equipment so as not
to cause interference to TV receivers.
Occasionally, there are bonafide in-
stances where such interferences still
remain. But, according to every con-
ceivable source of reliable information,
including the FCC, such interference
is now almost a thing of the past.

We think it’s about time that the
newspapers exercised a bit of common
sense when dealing with copy involving
technical things like communications.
At least, we feel they should wait for
the facts before damning the network
of noncommercial radio that has done
so much through the years to justify
its existence and the respect of the
public. Perhaps our newspapers will
some day recognize amateur radio at
its true value and quit blaming the
“ham” whenever the necessity arises
for “sensationalism.”

Phonorama

The early history and development
of the phonograph will be featured at
our display in room 514 at the Hotel
New Yorker, New York City during
the four day “Audiorama” beginning
on Thursday, October 13. Our read-
ers are urged to visit this display and
demonstration of cylinder and disc
phonographs from out of the historical
past. These forerunners of the high-
fidelity phonograph pay tribute to the
audio pioneers of yesteryear. The
genius of Edison, Berliner, Johnson,
Tainter, and Bell is reflected in this
exhibit. We will be pleased to have
you drop in. O.R.

....... P
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As always, Electro-Voice is FIRST! Now E.V
sponsors this unique and exciting contest. Far a
lifetime after this glorious listening experience
you will judge music reproduction equipment by
its ability Yo opproach the perfection olready
achieved by E-V sound matched high fidelity
[ s and loudspeaker systems!

WIN this“Double-Size”FIRST PRIZE!

Week-End with High Fidelity ALL-
EXPENSE-PAID week-end trip for
two . . . from wherever you enter the
contest to Electro-Voice—the Home
of High Fidelity! Take part in the as-
sembly of your own wonderful prize,
if you wish.

Lifetime of High Fidelity Music with
your own incomparable Patrician 4-
way audio reproducer a»d the beauti-
ful Peerage console complete with all
equipment!

9 MORE PRIZES!

3 SECOND PRIZES . . . magnificent E-V 15TRX
15 in. three-way speakers!
3 THIRD PRIZES . . . ovtistanding E-V 12TRX
12 in. three-way speakers!
3 FOURTH PRIZES . . . powerful E-V 12TRXB
12 in. three-way speakers!

Just two pleasant steps: (A) Hear E-V high fidel-
ity demonstrated by your E.V Distributor. (B)
Fill in and mail the official entry blank, provided
by E-V Distributor. (Be sure the salesman signs
your entry blank.) Confest closes at midnight,
September 30, 1955, Starts August 1, 1955.

M%,' ELECTRO-VOICE, INC.

€S BUCHANAN, MICHIGAN
Gentlemen: I want a chance to win a “Week.
End with High Fidelity.” Please send me the
names of nearestparticipating E-V Distributors.

Nome__

Addres

Zone.

City.

My necrest large
trading center is

State.

RADIO & TELEYISION NEWS
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the only COMPLETE
catalog for everything

1956 ... ALLIED in TV, Radio, Hi-Fi and

Industrial Electronics :
324-PAGE ELECTRONIC SUPPlY CATALOG

send for it today

Get ALLIED's 1956 Catalog—it’s complete,
up-to-date—324 pages packed with the

world’s largest selection of quality electronic
equipment at lowest, money-saving prices.
Select from the latest in High Fidelity systems
and components; P.A. systems and accessories;
recorders and supplies; TV tubes, antennas
and accessories; Amateur receivers,
transmitters and station gear; specialized
industrial electronic equipment; test
instruments; new build-your-own kits; huge
listings of parts, tubes, transistors, tools,
books —the world’s most complete stocks of
quality equipment. Get every buying
advantage at ALLIED: fastest shipment,
expert personal help, lowest prices,
assured satisfaction. Send today

for your FREE copy of the big 1956

7
¢
«
[4
%
]
?
ALLIED Catalog. ;;
2
%
7
)
#

¢ All TV & Rodio Parts o All Electron Tube Types
o Test & Lab Instruments e High Fidelity Equipment
o latest Build-Your-Own Kits @ Recorders & Supplies

v;’r'a e P.A. Systems, Accessories e Amateur Station Gear
o0 r

b 1 o TV Antennas, Accessories ® Tools ond Books

o Equipment for Industry

-

ALLIED RADIO

World’s Largest Electronic Supply House

Send for the
leading Electronic
Supply Guide

T

. ] . 0 ALLIED RADIO CORP., Dept. 1-J-5 2

e g g S S 100 N. Western Ave., Chicago 80, lllinois =
Use our liberal Easy Payment To keep up with the latest and H 1
Plan—only 10% down, 12 best in High Fidelity, look to 3 _ ]
Pl fo| 5= no) CHELYIER ALLIED. Count on us for all s O Send FREE 324-Page 1956 ALLIED Catalog :
charges if you pay in 60 days. the latest releases and largest = 3
Available on Hi-Fi and P.A. stocks of Hi-Fiequipment. We g NName. .. e 1
units, recorders, TV chassis, specialize, too, in TV supply 1 :
test instruments. kits, Ama- —and are foremost in the field = Add 3
teur gear, etc. of Builders' Kits. H TESS.: gmmme Be mIBB e » /oo §o P9 o850l B+ T TRET B :

1

vltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY Cit Zone. . State 1
September, 1955 9
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CAPACITOR
MANUAL

Worth Adams, Massachusétts
Distrivutars Piition of fhe Sprague pecrric Go.

CERAMIC CAPACITOR
REPLACEMENT MANUAL K-200

This handy little guide is the most
informative, the most complete man-
ual of its kind ever published. Pocket-

size, like Sprague’s TV replacement
Capacitor Manual K-101, it lists every
conceivable ceramic capacitor and
printed circuit replacement . . . for
every television set made...during
the past five years. All told, more ce-
ramic capacitor values than can be
found in any other manufacturer’s
line, including discs and tubulars.
And each capacitor or printed circuit
listed is one you can depend on for a
no-call-back replacement. Ask your
distributor for it today. It's new!

10

TV REPLACEMENT
CAPACITOR MANUAL K-101

Here is the latest capacitor replace~
ment information for every capacitor
in 4,664 model TV sets made by 85
set manufacturers. Every manufacturer
is listed alphabetically, with Sprague
replacement capacitors—available ev-
erywhere—fully described and cross-
referenced to the original part num-
bers. The manual also shows the
number of models each capacitor is
used in—a valuable guide for stocking
popular ratings. Handy . .. convenient
+ .. pocket-size—for use in the shop
or from your tool kit. Make sure you
have the newest one. Ask your dis-
tributor for the 7th Edition.

www americanradiohistorv com
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IV CAPACITOR SERVICING DATA

For Every Manufacturer from A o Z

FREE FROM SPRAGUE

These two pocket-size manuals are the hotrest
radio-TV servicing guides ever produced. Both
contain the most complete—and the most up-to-
date—capacitor replacement information avail- {
able ANYWHERE!

Keep them both handy and you'll never have to
thrash around for the right capacitor replacement
information. Sprague makes them all, Sprague lists
themall, and Sprague distributors know them all—all
to help youhandle every capacitor jobrightevery time.

What’s more, you don’t have to pay a red cent for
these valuable, expensive-to-prepare, expensive to keep
up-to-date manuals. You can get them both FREE from
Sprague distributors located in every sales area in the
United States. We'll be glad to send you the name of the
one nearest vou. Or, for 10¢ to cover postage and mail-
ing, we'll gladly send you the manuals direct from
Sprague Products Co., 51 Marshall St., N. Adams, Mass.

14 DON'T BE VAGUE,,.INSIST ON

| SPRAGUE

WORLD'S LARGEST CAPACITOR MANUFACTURER

P e

a—

Sprague Products Co. is the Distributors' Division of the Sprague Electric Co.

September, 1955 n
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T R =44 the heavy duly rotor complete
with handsome modezn cabinet with METER
control dial, uses 4 wire cable.

TR =2 the heavy duly rotor with
plastic cabinet featuring “compass
control” illuminated perfect pattern
dial, uses 8 wire cakble.

TR=12 aspecial combina:
tion value consisting of complete
rotor, in¢cluding thrust bearing.
Handsome new modern cabinet with
meter control dial, uses 4 wire cable.

TR=191 same as TR-12 withou!
thrust bearing.

the complete line ...

AR-1
AR-2

AR-22

CORNELL-DUBILIER

SPUTH PLAINFIELD,

www . americanradiohistorv.com
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work for vyou ‘

for every need

We are going to make this the BIGGEST rotor
year you've ever had! The CDR ROTOR line #s
COMPLETE in every detail .. . featuring SEVEN
MODELS.... ATYPE FOR EVERY NEED! And
backing up this is the BIGGEST end most ex-
#ensive consumer campaign in all ouve history!

a\\mﬁ\“\w

fmodiiandihgaroumIBiAEtor ~.JiIee Millions of TV viewers will see the CDR rotor

proven and tested models ., ., ALL 40% announcements on TV, pre-selling them for
. you. And a complete promotional kit of deal-
SHARPER TUNING than ANY other automatic a1 aids fo belp you sell and fealure CDR
rotor. Handsome cablnet, .. dependable ROTORS! Plan now . . . for the BIGGEST CDR
ROTOR yeal ever!
performance. .. proven and tested by thousands

and thousands of satisfied users.

THE RADIART corrF.

CLEVELAND 13. OHIO

www.americanradiohistorv.com
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CABINART ’56

MODEL 10
MODEL 11
MODEL 21
MODEL 22
MODEL 27 @
MODEL 28 ®
MODEL 27U @
MODEL 28U @
MODEL 65 ®
MODEL 70
MODEL 7112
MODEL 7115
MODEL 90
MODEL 91
MODEL 90U
MODEL 91U
MODEL 800 @
MODEL 800U @
MODEL KR-3
MODEL KR-3U
MODEL KR-4-12
MODEL KR-4:15
MODEL KR-§
MODEL KR-5-
MODEL K
MODEL $
MODEL §
MODEL §
MODEL §
MODEL §
MODEL §

MODEL 65

t
wo

+ « .« storage

for tape recorder, turntable,
record changer, tuper, amplifier
and speaker, if desired.

=
th

-

MO A WA

z

Q

(=4

m

-

v
SN

E3
[o]
o
m
~
©
b
o

® 16 NEW EQUIPMENT CABINETS

MODEL ST-9

=

Rebel 3 Rebel 4 Rebel 5

SPEAKERS SPEAKERS SPEAKERS

CABINART SPEAKER SYSTEMS

KiT27k @
KIT28K @
KIT 80

MODEL 27K
MODEL 28K

KiT 8112
KIT 8115
KiTK-3 ®
KIT K-4-12
KIT K-4-15
KIT KST-1
KiT KST-2
KIT KST-3
KIT KST-4
KIT KST-5
KiT KST-6
KIT KST-7
KIT KST-8
| KIT KST-9

. . . EVEN A HI-FI STORAGEWALL

ACC-}
ACC-2
ACC.2U
ACC-3
ACC-4
ACC-5
ACC-6
ACC-7
ACC-7A

TURNTABLE BASE
WITH LEVEL
AND LEVELING
DEVICES

RECORD
CABINETS
- 3 51ZES

Each CABINART design is an engineer's
answer to an individval hi-fi equipment
storage problem. Each cabinet, prop-
erly’vsed, is a designer’s expression of
the efements of good furniture design.

i your hi-fi deoler does not stock
Labinart, write for the name of our
nearest Cabinart decler or mail order

CABINART ‘56 CATALOGS:

1. EQUIPMENT STORAGE

2. EQUIPMENT/ENCLOSURE KITS
3. REBEL HORNS & SPEAKERS

4. THE CABINART STORAGEWALL

WRITE

Factory aad Offices: B’klyn , N. Y. house. 5. HI FI ACCESSORIES
cabinart The pioneers in high fidelity radio furniture

#9 N. 11th S @  Brooklyn 11, N. Y.
RADIO & TELEVISION NEWS

Cabinast is a division of G & H Woed Preducts Co., Inc, @

www.americanradiohistorv.com
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G-C fRI’ G-C GRILLE G-C HIGH-VOLY G-C POCKET HEX G-C PRINT-KOTE 6-C “99” RUBBER
DUO-DECAL TEST CLOTH ASSORTMENT TEST LEADS KEY WRENCH SET SILICONE RESIN GROMMET

SOCKET ADAPTER Various sizes and patterns. Heavy duly TV leads; phone lips.  Sevea sizes .050” to 34g"; case.  Protects printed circuit repairs. ASSORTM“"
For top-of-chassis tests. Many types & sizes; pbstic box.

No. 9251 NET $1.95 No. 9114 NET $0.99 No. 9100 NET $3.00 No. 9124 NET $1.65 No. 14-2 NET $1.17 No. 9121 NET $0.99

I L1 y . -l
f'\ b =

p— = ) o e r
W ' b Rt s i
o R - — -

G-C “99” SPRING G-C “99” WASHER G-C SCREW-STARTER G-C SPRAY-KOTE G-C K-27 G-C SPRAY-KOTE
ASSORTMENT ASSORTMENT SCREW DRIVER TUBE-KOTE PRINT-KOTE HAMMER-KOTE
Styles and sizes for all repairs.  Metal & hiber washers, all iypes. Starts screws tn tight spots. Touchupscratched picturetubes, Pressure-spray silicone resin. Brown hammer firusk, air dries.
Mo. 9118 NET $0.99 No. 9119 NET $0.99 No. 9148 NET $2.10 No.49-12 NET $2.17 No. 14-6 NET $2.17 No. 83-12 NET $1.83
GENERAL -

L
ot For These K

RADIO-TV =
SPEAKER SWITCH SERVICE AIDS g serarkrm

APPLIANCE WHITE
ASSEMBLY KIT

Wired, ready to use. C E M E N T PP M ?am ﬂaéém Snow white finish for ranges. ete.

No. 9188 NEY $1.17 No. 9113 NET $1.30

&
G-C DUAL

,«rfﬁﬁh
B .
- = P | |
o <1 Lhberh
G-C PHONE DUPLEX G-C ALL-STEEL G-C KLEEN-TEX G-C HORIZONTAL G-C NUT- & HEXHEAD o G-C 7-PIECE
JACK AND PLUG SERVICEMAN’'S KIT CLEANER BAR GENERATOR SCREW STARTER NUT DRIVER SET

For hi-fiand audio. ready-wired.  Large, roomy kit with 7 tools.  Safe, slow-burning. inexpensive.  Simple, accurate TV ahgnment.  For %~ & %™ hex nuls, screws. Sizes ¥i6” to 12" wall rack

No. 9226 NET $0.90 No. 9052 NET $8.10 No. 11-G NET $2.10 No. 9149 NET $1.95 No. 9147 NET $1.50 No. 9208 NET $3.60

% &\%&\ Wi U

5 y
G-C TV PICTURE G-C PRINT-KOTE G-C TV-RADIO G-C STANDARD G-C DELUXE T\Im G-C 7-PIN MIN.
TUBE BOOSTER SOLVENT IRON CORE KIT TUNER SLUGS ALIGNMENT TOOL TEST SOCKET
S-wire type, half-moon socket. Solvent for silicone resin. 7 types, for 90% replacements. Lovelopejof Jireglacementst KIT ADAPTER
No. 9095-F Roll-type case with 16 tools. Saves time on chassis tests.
No. 9136 NET $1.50 No. 13-2 NET $0.33 No. 9141 NET $0.57 NET $0.30 No. 8280 NET $7.74 MNo. 9247 NET $1.65

%"{% FREE!

Complete, illustrated G-C Catalog. New
.\ service aids. Send postcard today.

T '—' 4
G-C 9-PIN MIN. G-C MOTOROLA .
TEST SOCKET TV DIAL BELT PO
ADAPTER el e

) . Genuine replacement for tuness.
Use_with alligator clips or prods.

No. 9249 NET $1.85 No. 196 NET $0.30

GENERAL CEMENT MFG. CO.

904 TAYLOR AVENUE + ROCKFORD, ILLINOIS

www americanradiohistorv com
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* AMAZING NEW

fasr locx AnTENNA

- e

Insert elements in clip mounting on cross arm . . . release pres-
sure . . . presto ! That’s it ! No screws to loosen or lose. Dowelled
aluminum elements are held firmly for a life time of super per-
formance. Part No. 426-0009. Stacked array Parc No. 426-0009-2.

- o /” ) l!
I // 2-WAY ASSEMBLY i

14 \ A versatile, sensitive, low-priced kit that may be assembled
- asa 6x 2 or 4 x4 unit. Enables you to give your customers
| super performance in unusual locations. Dowelled alumi-

m num elements. Part No. 426-0008. Stacked array Part
No. 426-0008-2.

+" PHILCO TUBES °
IMPROVE THE

PERFORMANCE OF PHILCO CORPORATION

ANY TV OR
“ 'RADIO RECEIVER * « PHILADELPHIA 34,

-

NN\
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Laboratory Designs are fully Field Tested
Ideal for Replacements or New Installation

New scientific design plus exhausting field tests in winds of hurricane velocity, salt
spray and widely varying temperatures prove that new Philco Super Conical TV Antennas
can “‘take it”" ! Here's the antenna that out performs any equivalent type . . . meets all
receprion requirements for botk color or black and white . . . regardless of location. Give
your customers complete satisfaction. Recommend a Philco Super Conical ! See them . . .
order them todav, at your Philco Distributor.

el Z NEW ! PRE-ASSEMBLED QUICK RIG
— N A 6 x 2 stacked antenna package with auxiliary "'V” element
: \ A for vastly improved reception on high channels. Easy to erect
_— | /3 and durable. Top fringe area performance. Solid aluminum
- h |/~ clements— factory assembled for quick on-the-spot rigging.
S Stacked array package. Part No. 426-0010-2.
—

G

,.1]‘»—"—"—"
t

NOW! For the first time ... YOU EARN YOUR
CHOICE OF VALUABLE PREMIUMS THROUGH PHILCO’S

DEALER’S CHOICE

Yes, you can’t lose in this fabulous new Philco Parts and Acces-
sories oppertunity ! It’s the greatest bontus bonanza ever offered to
dealers. You earn your choice of valuable FREE parts and
accessory merchandise or top quality prizes for your family or
home . . . simply by concentrating your purchases on Philco
tubes, batteries, or parts and accesseories. Nobody loses . . .
everybody wins . . . hands down ! See your Philco Distributor for
details . . . today!

Accessory Division
PENNSYLVANIA

ARG NEEENCEEN

www americanradiohistorv com
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Model No.
331

SUPER RAINBOW

L/ s /
Sy 7 )
Tl
bl
1 Model Ko.
1234
SUPER LANCER

LN

S o

I 7 NC—

Unmatched for power
and performance!

This extraordinary fringe-area
powerhouse is still the most sensitive
all-channel antenna made today—bar
none! The SUPER RAINBOW's mapy
'years-ahead” engineering features
include the triple-powered Tri-Pole,
separate high and low band
operation, 100% aluminum
construction, and “Snap-Lock” pre-
assembly. Also in great demand . . .

Extra elements,
extra performance!

There may be antennas that

resemble our TRAILBLAZER, but

none can top its blazing performance.

The TRAILBLAZER features extra High

and Low Band directors, and full-wave
directors on the High Band. It installs
fgster than any similar antenna, and—it’s
all aluminum! Especially recommended for
areas with front-to-back interference prob-
lems, particularly on the Low Band. Count
the elements...then compare the prices!

st 1

AR

Advanced design —
and “‘Super-Sembled’’

Look to the LANCERS for

Channel Master “extras’:

extra elements and extra gain —

at no extra cost. Completely

“Super-Sembled.”” The SUPER LANCER

gives 1% db more gain on both the

Low Band and the High Band than
similar types. T {CEf od

has an extra director that

provides 1%2 db more Low Band gain.

Count the elements . . . then

compare the prices!

@E [Hﬂ”ﬂfl MHSTE” caﬂP. ELLENVILLE, N1

The World's Largest Monufecturer of TV Anternos ond Accessories

WMWY americanradio

g A N

. D'J

<tory com

Unrivaled for power,
popularity and price!

Servicemen everywhere are discovering an
entirely new answer to the problem of multi-
channel frirge-area reception: Channel Master
all-channel yagis. These are the antenras

thail have what it takes to bring top TV
performance to the most distant, isolated
locations. And, they're ready for color, 20!

Todcy’s leading all-channel yagis are
designed — and improved — in the Channel
Master Antenna Development Laboratories.
Isn’t it logical to use Channel Master’s
famous engineering skill to solve your
reception problems?

' e AD S chonget MEsier frsp.
N Ped D
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4. E SMITH
President
Natiosel Radio
Institute
Washirgton, D.C.
40 years of success
training men ot
home m spare time.

I'll Prove It Is Easy An

Sample lesson FREE.

ra Wi'h Eq

[

)

Television Is Gri.i

Practical To Learn At Home.

| Will Train You at Home

for Good Pay Jobs, Success in

d

vipment | Send

It’s practical to train at home for
good Radio-T'V jobs and a brighter
future. As part of my Communica-
tions Course | send you kits of
parts to build the low-power Broad-
casting Transmitter shown at the
left. You use it to get practical
experience performing procedures
demanded of Breadcasting Station
Operators. An FCC Commercial
QOperator’s License can be your
ricket 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. Get FREE
-, sample lesson.

ing Fast

AVAILABLETO

VETERANS

UNDER G.I. BILL

ToSee Equipment | Send You
For Practical Experience...
Get Illustrated Book FREE.

s

Self-confidence, security, earnin
power come from knowing-how an
from experience. Nothing takes the
place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on
LEARNING BY DOING. You use
parts I furnish tc build many circuits
common o Radio and Tzlevision. With
my Servicing Course you build a
mbadern Radio (shown at right). You
build a Multitester, use it in conduct-
ing expe-iments, fixing sets in spare
time starting a few months after en-
rolling. All equipment is yours to
keep. Card below will bring book
stowing other equipment you build.
Judge for yourself whather you can
learn at home in your spare time.

ail card now!

ctice Servicing 4
with Equipment | Send . _ ¥

RADIO-TELEVISION

-

3

oo v See Other Side

Get My SAMPLE LESSON an
64-Page Illustrated Bookgj

BOTH FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You’

also receive my 64-page Book, ““How to Be a Success
in Radio-Television.”

d Cut out and mail
card NOW!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. 5MITH, President
National Radio Institute, Washington 9, D. C.

Mail me Lesson and Book, “How to Be a Success in Radjo-
Television.”” (No Salesman will call. Please write plainly.)

Making New Jobs, Prosperity

More than 30 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
and to operate hundreds of Television stations. Think of

the good job opportunities here for qualified technicians, NAMEracai | 2i A0t T 0 8 L2 17 o 1y 1 AGE......
aperalors. erc. If you're looking for opporiunity, get
started now learning Radio-Television at home in spare ADDRESS . . . o
time. Cut out and mail postage-free card. J. E. Smith,
President, National Radio Institute, Washington, D. C. CITY....... . ZONE...... STATE. .. .......

write in date

Over 40 years' experience training men at home.
of discharge ui b o b @b i bds @ bbdam L - b o bl o

VETS

KLMOPRSTUWXIZ
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Train at Home 1o JumpYour Pay

asaRADIO-TV Technician - -

Get a Better Job—Be

Ready for a Brighter

Future in America’s Fast Growing Indusiry

Training PLUS opportunity is the
PERFECT COMBINATION for job se-
curity, good pay, advancement. When times
are good, the trained man makes the
BETTER PAY, GETS PROMOTED.
When jobs are scarce, the trained man en-
joys GREATER SECURITY. NRI train-
ing can help assure more of the better
things of life.

Radio-Television is today’s opportunity

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buses, taxis, trucks, etc., is expand-
ing. New uses for Radio-Television prin-
ciples coming in Industry, Government,
Communications and Homes.

My Training Is Up-to-Date
You Learn by Doing

1, E, Smith, President

National Radio Institute

The men whose messages are
below were not born successful. Not so
long ago they were doing exactly as you

are now . . .
they should KNOW M
could EARN

ORE . .
MORE . .

Mail card below now.

ublished

reading my ad! They decided
. so they
. 50 they acted!

-

]

r
A £

ah

| TRAINED THESE MEN

Lots of
Spare-Time Jobs

“1 de 2 lot of spare-
time Radio and TV

-

1

Now TV
Trouble Shooter

I had only gone to 7th
grade when 1 started

field. Even without Television, Radio is Get the benefit of our 40 years’ experience ¥ servicing. It was fun .= ¢course. Now have fob a3
bigger than ever before. Over 3,000 Radio training men. My well-illustrated lessons ERETE A gl )l R I'S troubl¢shaoter. also

. 3 gt i d S know how to thank fix sCts HSpare time.
Broadc_aglmg Stations on the air; more lh.an give you the basic principles you must have you.” B. Goede, Plain- e h M. R. Lindemuth, Fort
115 million home and Automobile Radios to assure coniinued success. Skillfully de- view, Minn. ‘ = Wayne. Ind.

are in use. Television Broadcast Stations

veloped kits of parts I furnish “bring to

extend from coast to coast now with over life”” the principles you learn from my Engineer with WHPE c::.'.%:";':m
30 million Television sets already in use. lessons. Read more about equipment you ( . OTQ'E‘!';‘; I “i‘(:g_g;“ug cAm with WCOC
Over 400 Television stations are on the air get on other side of this page. = s R‘ndiu repair  store. | 9™\ = NR[ Course can't be

and there are channels for hundreds more.

More and more Television information is
being added to my courses. The equipment

‘Then I got a job with
WPAQ and now am an
engineer for WHPE.”

beat. No troublé pass-
INE ist class Radio-
phone license examina-

[ furnish students gives experience on /. V. W. workman. High g tion.”” Jesse W. Parker,
Stu rt SOOI‘I to Muke circuits common to BOTH Radio and o Polnt, N. C. 4 Meridian, Mississippl.
Television.
Quit Job for Extra Money

10 to 515 a Week

Find Out About this Tested
Way to Better Pay

Own Business

"I decided to quit my
and do TV work

in Spare Time

I am a police caplain
and also have good
spare-time service busi-

2 v orl work and am doing ness. Just opened my
e o Read at the right how fellows who acted rm ail right. fuancialty” g e e
Xira 1 Xin er1s to get the better things of life are making \ ‘ william F. Kline, Cin- g dop.” G W Lews
out now. Read how NRI students earn 4 cinnati, Ohto. Pensacola, Fla.
ey . = $10. $15 a week extra fixing Radios in

spare time starting soon after enrolling.
Read how my graduates start their own
businesses. Then take the next step—mail
card below.

You take absolutely no risk. I even pay
postage. [ want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
84-page book, ““How to Be a Success in
Radio-Television,” because it tells youabout
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 important step
in becoming successful. J. E. Smith, Presi-
dent, National Radio Institute, Wash-
ington 9, 1. C, Training Men for Over
40 years. Approved Member, National
Home Study Council.

My Training Leads to Jobs Like These

BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re-
cording Operator, Remate Control Operator. SERVICING: Home and Auto
Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR

RADIO: Chiet Operatar, Assistant Operator, Radiotelephone Operator.

GOVERNMENT RADIO: Operotar in Army, Navy, Marine Corps, Coast
Guard, Farestry Service Dispatcher, Airways Radio Operater. AVIATION
RADIO: Plane Radio Operator, Transmitter Technician, Receiver Technican,
Airport Transmitter Qperator. TELEVISION: Pick-Up Operator, Voice Trons.
mitter Operator, Television Technician, Remote Conirol Operator, Service ond
POLICE RADIO:

Operator, Receiver Serviceman.

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

SEE OTHER SIDE

s F F 2 R R R R E R B R B B B B B B B B N N R R _§ B B B § ]

Maintenance Technicion. Transmiter

FIRST CLASS

Permit No. 20-R
(Sec. 34.9, P.L.&R.}

Washington, D.C.

BUSINESS REPLY CARD ==
No Postage Stamp Necessary If Mailed In The United States —— [ |
—— .
—— [ |
POSTAGE WILL BE PAID BY — o
—— 1 Have Your Own Business
e —" Many NRI trained men start -
NATIONAL RADIO INSTITUTE —— 1y R e hadie.
o [ | g‘elgvision _t;ales _tar]md serénge
— usiness with capital earned in
16th and U st” N.Ww. — i spare time. Joe Travers, a grad-
— : \&ats of r.riine, iIn Asbury Plaor:g,
H E— . J., writes: "I’ve come a
Wushlngfon 9, Do c- : § way in Radio and Television
—— since graduating. Have my own
— : business on Main Street.”

www.americanradiohistorv.com'


www.americanradiohistory.com
www.americanradiohistory.com

CBS-HYTRON, Danvers, Massachusetts

A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

September, 1955

www americanradiohistorv com

How to
hand
yourself
more
business

Whenever you replace a tube,
it’s smart to hand the lady
the CBS carton .. . and your-
self more business.

It’s smart because CBS tubes
are advertised to twomen in
Life, Good Housekeeping and
on Arthur Godfrey’s Talent
Scouts.

And it’s good business for
you because twomen have
greater confidence in CBS
tubes . . . the tubes with the
Good Housekeeping Guar-
anty Seal.

There are no better tubes
made than CBS tubes.

" Guaranteed by *
Good Housekeeping
224 anncrusin S

21


www.americanradiohistory.com
www.americanradiohistory.com

22

6

CONNECTOR
TYPE SERIES

for
LOW LEVEL

CANNON ELECTRIC COMPANY,
3209 Humboldt St., Los Angeles,

40\ Colif, s Factories in Los Angeles;
YEAR East Haven; Toronto, Canada;
i) London, England. Representa-

tives and distributors in all

principal cities.

Please Refer to Dept. 145

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITCR

PAY-SEE TV, which has become as en-
tangled in controversy among legisla-
tors, broadcasters, showmen, perform-
ers, set manufacturers, and consumers,
as color, has become a major headache
for the Commission. Originally sched-
uled for a quickie paper-hearing re-
view months ago, it now appears as if
the yes or no decision for the toll plan
will be delayed indefinitely while the
FCC experts pore over the shelves of
briefs that have hit Washington. It
will be months before the government
body will be able to determine how to
handle the comments to the written
arguments for and against the plan,
and then revcal exactly what proce-
dure should be followed to arrive at a
statement of policy.

Bags of mail, legal documents, and
industry comments to the FCC have
indicated that opposition to the fee
idea is way up; although some very
strong arguments in favor of the pro-
gram have been received too.

A number who had declared publicly
that the coding scheme was good, have
now reversed their opinions. One set
manufacturer, who a year ago had
stated bluntly that the costs of black-
and-white programs and color shows
would mount so that stations would
have to turn to subscription TV for
help, told a group of dealers recently
that he was all wrong, for approval of
the scrambling idea would bring no re-
lief; in fact, it would “. . . kill the
goose that laid the golden egg . . .”

Under the pay-see TV deal, it was
brought out, TV would no . . .“longer
have the same appeal as free TV, and
would be detrimental to sales.” Dealers
were urged to write to their Congress-
men and tell them that they should
see to it that the air remains free and
in the public domain.

The fee move struck a snag in the
House of Representatives, too. Here
several Congressmen introduced bills
which would kill any form of billed
or pay-in-advance TV. Congressman
Emanuel Celler presented legislation,
to amend the Communications Act,
which would prohibit the Commission
from authorizing any television station
to . . .“impose a toll, fee, subscription,
or other charge, directly or indirectly,
on the general public, for the privilege
of viewing programs over television
sets located in the home.” Those who
would be found guilty of violation, un-

www americanradiohistorvy com

der the proposed measure, might have
to pay a fine of $10,000 or face im-
prisonment for not more than five
years, or both.

Another bill, introduced by Con-
gressman Frank L. Chelf, would pro-
hibit the Commission from rendering
any decision that would be contrary to
the expressed will and desire of the
public. Said he, in describing his meas-
ure: “It is the sense of this legislation.
that the great American public, the
people themselves, shall have a voice
as to whether or not they want to en-
dorse or reject the guestion of pay-TV,
now before the Federal Communica-
tions Commission for decision, since
such a decision would directly affect
the people’s daily lives, their very
freedom, and their happiness.”

According to Representative Celler.
subscription TV would black out all
free television, screen out good free
programs, and also divide the nation’
into camps of those who can pay and
cannot pay for sight-and-sound pro-
grams. ’ .

Pointing out that television is still in
its infancy, the Congressman said that
already it . . .“has brought into the
American home great boxoffice attrac-
tions . . . sports events, children’s pro-
grams, educational programs, and cur-
rent and patriotic events . .. All it
needs is time to grow. Let us not be
impatient.”

COMMUNITY TY, now a sprawling.
active operation in hundreds of towns
and cities in the east and the west.
providing reliable service to countless
signal-hole areas, has become a victim
of property-right litigation that majy
require a Supreme Court decision to
resolve.

Out in Montana, KXLF-TV has told
the Bozeman Community Television.
group that it had no authority to pick
up signals from their station, and
should discontinue reception and re-
transmission of such signals. Station
management pointed out that KXLF-
TV signals are for free public recep-
tion only, and are not transmitted for
the purpose of a company, group, or in-
dividual to realize profit therefrom. In
addition, the station said it had con-
tracts with those from whom programs
are purchased which forbid the . ..
“duplication, use, and retransmittal for
profit of such programs . . .”

RADIO & TELEVISION NEWS
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WIRE

AND

CABLE

FOR EVERY
ELECTRONIC
PRODUCT

s ),
=Y, ,‘!,:;/ v'i‘w‘{ .‘%

-
MAGNET WIRE—HOOK-UP WIRE

Y TV TRANSMISSION
WIRE

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

September, 1955
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ig bargain
for two bite]

plus 40O identification
envelopes containing
Centralab Ceramic Capacitors

Gives you a place to keep loose capacitors
after you’'ve opened an envelope

To get this handy cabinet, you buy capacitors just as
you usually do to meet your needs — making sure to get
Centralab Ceramic Capacitors.

Every envelope of five Centralab Ceramic Capacitors
contains a small folder. At each end of this folder, there’s a
green identification label. One of these labels has this
same identification printed on its reverse side, only in black.
This is the label you tear off and save.

After you have 40 of these identification labels,
send them with a quarter (for postage and handling) —
and your name and address (printed clearly) — to
Centralab, A Division of Globe-Union Inc.,

9101 E. Keefe Avenue, Milwaukee 1, Wisconsin.

Save

40

labels

, »
like this ‘
green on one side,
black on the other

ml%b A DIVISION OF GLOBE-UNION INC.
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Replying, the community-TV owners
said that they were unable to comply
with such a request, because the sys-
tem simply involves operation of an
antenna performing a service for sub-
scribers. g

“It is our understanding,” continued
the western antenna-system owners,
“that the members of the public are
entitled to receive the signals broad-
cast by your station. . . . The function
of our company is merely that of re-
ceiving, on behalf of our subscribers,
the signals which you have broadcast
and to which they are entitled. This
company does not realize any profit on
the programs broadcast by your sta-
tion. On the contrary, the remunera-
tion . . . is for antenna service which
we render, and is in no way related to
the programs which may be broadcast
by your station at any given time.”

In a commentary on this stop-re-
quest, counsel for the association of
community TV operators said that two
points can be stressed in arguing the
issue. Once a signal is broadcast, it
was noted, a station retains no rights;
this is based on the theory that the
signal and program have been dedi-
cated to the publicc. However, not-
withstanding the possible existence of
property rights in programs, commu-
nity antenna operations, it was
stressed, do not infringe those rights,
and therefore no basis for injunctive
action exists.

AS THE LAWYERS battled over the
legalities of the remote pickups, a
member of the Commission, John C.
Doerfer, declared in an address before
the National Community TV Associa-
tion in New York City, that he felt
that community TV certainly per-
formed a definite service to the public.

Said the Commissioner: “No one
connected with the modern miracle of
electronic communication, particularly
anyone taking part in the broadcasting
field, is unaware of the development
and growth of such community antenna
television systems. . . . Today it is a
20-million dollar industry. ... Ap-
proximately 400 companies are bring-
ing a television service to more than
300,000 subscribers or roughly 1-million
viewers.”

Applauding the operators of CATV
systems for their initiative, the FCC
spokesman declared that if this enter-
prising spirit did not obtain, most of
the people in the blacked-out areas
would be without a service today.
“This fact alone,” Doerfer emphasized,
“is a splendid tribute to your ingenuity.
. .. Your honors are all the more de-
served because you ventured into an
uncharted sea full and still full of
dangerous rocks and reefs. No govern-
ment agency gave you any guidance
nor substantial encouragement and
none is in sight.”

Describing the exact status of the
community systems, as the Commis-
sion sees it, the FCC speaker said that
because of the closed-circuit or party-
line nature of the community opera-

(Continued on page 152)
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VETERANS--NON-VETERANS

TRAIN NOW FOR A
TOP-PAY JOB IN

TELEVISION

NOW — while the Television-Radio-Electronics industry is
expanding at the fastest rate in history — is the time for
you to prepare for a top-pay lifetime job . . . or your own
profitable business.

. sales of TV

springing up to meet the heavy demand for these products.

Trained men are needed Jrgently. The head of C35-Colum-
bia product service department estimates that th e industry
will need 200,000 service men by 1959. The best jobs will

New TV stations are going up constantly . .
sets are brecking all past records . .
being announced almost every day . . .

. new products are
new plants are

AF-RF Signal
Genecator

STUDY NEWEST DEVELOPMENTS

My trainjng covers all the [atest developments in the fast-growing Television-
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —

TRANSISTORS — PRINTED CIRCUITS, ete.

CHOOSE FROM THREE COMPLETE COURSES

covering all phases of Radio, FM and TV

1. Readio, FM and Television Technician Course — no previous experience needed.

2. FM-TV Technician Course — previous training or experience in radio required.

3. 1V Cameraman and Studio Technician Course — advanced training for men

with Radio or TV training or experience.

After you finish your home study train-
ing in Course 1 or 2 you can have two
weeks, 50 hours, of intensive lab work
on modern electronic equipment at our

associate resident schoal, Pierce School
of Radio & Television. THIS EXTRA TRAINING 1S YOURS AT NO
EXTRA COST WHATSOEVER!

FREE FCC COACHING COURSE

Important for BETTER-PAY JOBS requiring FCC License!
You get this training AT NO EXTRA COST! Top TV jobs
go to FCC-licensed technicians.

FREE! I'll send you
* my new 40
page book, "“How
to Moke Money in
Television - Radio -
Electronics,’’ a Free
sample lesson, and
other literature

showing how and

where you can get
ay job in

go to the men who are ready for them. Right now is the time
tor you to prepare yourself. Delay can be costlv.

W Telzphone
Transmitrer

Super-Het
Radio Reeiver

Cambination Volimerer:

Public Address Ammeler-Ohmmeler

System

EARN WHILE YOU LEARN

Almost from the very start of your course you can earn extra
money by repairing sets for friends and nzighbors. Many of
my students earn up to $25 a week . . . pay for their entire

training with spare time earnings . . .

able service business.

My School fuly approved
to train Veterans under
new Korean G. 1. Bill. Don‘t
lose your school benefits
by waiting toc long. write
discharge dat: on coupon.

MAIL THIS COUPON

start their own profit-

Mr. Leonard €. Lane, Presiden)
RADIO-TELEVISION TRAINING ASSOCIATICN
Dept. T-9C, 52 East 19th Streel, New York 3, N. Y.

Oeas Mr. Lone: Mail me your NEW FREE BCOX, FREE SAMPLE
LESSON, end FREE aids tho) will thow me hew | con moke BIG
MONEY IN TELEVISION. 1 wnderstand | om undar oo cbligation end
no solesmen will <oll.

(PLEASE PRINT PLAINLY}

e Nome. —Age
m Addres
g : City. Zone_____Stote

.(ulio ‘Q!Mbm lwi/m'/nq éatim

52 EAST 19th STREET e NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training

September, 1955

| AM SNTERESTED IN:
{7 Radie FM-TV Techrlzion Course | Write d scharge date
[ FA-TY Technician Course

[ 1V Cemeroman & Studie
Technition {ovrte

www. americanradiohistorv.com

NO SALESMAN WILL CALlL!
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DELCO RADIO...

for Home and Auto Radiocs,
Phonographs and Television

from

One of
of High

Product of combined Delco Radic and
General Motors engineering skills, manufac-
tured in plants devoted exclusively to elec-
tronic parts, the Delco speaker line embraces
14 standard models for home and auto radios,
phonographs, and television—plus the model
8007, a superior Hi-Fi dual-purpose speaker
for replacement in AM, FM; TV and phono-
graph sets, and for use with custom:-built
high-fidelity audio systems. It’s plain to sec
that here’s the speaker line to fill your
needs...products of uniformly fine design and
construction, all of them competitively priced!

Standard Speaker Features: Designed and built to
R.E.T.M.A. standards; cones uniform in response
over operating frequency range; fully dustproofed
with drawn brass magnet covers and felted cones;
Alnico-V magnets; heavily plated metal parts.

Model 8007 Hi-Fi Speaker Features: Size 8”; 50
to 12,500 CPS frequency range; Alnico-V magnet;
10-watt power rating; 4.1 input impedance; 135"
voice coil.

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

Order these quality products of a volume electronies manufac-
turer through your UMS Electronic Parts Distributor today,

& RADIO & TELEYISION NEWS
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eet this FREE Booklet Today]

LOADED WITH CAREER-BUILDING FACTS—IT CAN

LEAD YOU TO A BIGGER JOB, BETTER PAY, SECURITY
AND SUCCESS IN RADIO—TV—ELECTRONICS

“YOUR FUTURE IN THE

NEW WORLD OF ELECTRONICS''—

contains o proved plan for your successful career in:

% BROADCASTING
* MANUFACTURING
* SERVICING

% TELEVISION
% COMMUNICATIONS
4 AERONAUTICAL ELECTRONICS

% ARMY, NAVY, AIR FORCE, COAST GUARD ELECTRONICS

A PROVED CAREER-PREPARATION
PLAN THAT WORKS!

This {ree book has brought success home
to thousands of men just like you! They are
now cnjoying responsible jobs, good pay
and the good things of life. So can you! In
less tinie than you think! We tell you how
you can carve out a bigger better-paying
job. Qur proved career-preparation plan
works because it was written by authorities
who know c¢xactly what the varied elec-
tronic industrics want, need and expect
from you!

ELECTRONICS' FUTURE CAN BE
YOUR FUTURE

You can’t keep up with the tremendous
changes in the clectronic industries. What's
predicted for next year becomes outdated
in a few months! All phases of the elec-
tronic industries are experiencing phenom-
enal growth. There are thousands of career
openings, big ones. Industry can’t find
enoigh trained manpower to fill them—in
manufacturing. testing, servicing, broad-
casting and telecasting.

TAKE TV FOR EXAMPLE!

Four hundred and six stations are on the
air! Many more are building or in the

CApriTOL R ADIO

ENGINEERING
INSTITUTE

Accredited Teehnical Institute Curricula
Founded in 1927
3224 — 1 6th Street, N.W.
Washington 10, D.C.

CREl also offers resident instruc.
tion: al the same high technical

plans stage; 32,859,915 sets are in use.
Color TV is just starting to really come
alive! This same phenomenal growth pic-
ture is repeated in every phase of business
cmploying electronics — erime prevention,
aeronautics, fire-ighting, comnmunications,
to name but a few. CREI has the plan to
keep you moving upward, to help you as-
sume your rightful place!

CRE! GRADS ARE IN DEMAND!

The big companies know CREI men have
what it takes! CREI grads are at work in
America’s biggest corporations, in positions
ranging from technicians to engineers to
top management. Companies such as United
Air Lines, Canadian Broadeasting Corpo-
ration, Trans-Canada Airlines, Sears-Roe-

Act Now !

TAKE THAT FIRST BIG STEP!
NO OBLIGATION

buck and Co.. Beidix Products Division.
All-American Cables and Radio. Ine.. and
Radio Corporation of America, are now
paying for CREI training for their own
technical stafls. Our placement bureau has
more requests for CREI-trained men than
we can presently supply.

CREI GRADS EASILY PASS FCC EXAMS!

You start feeling the benefits of CREI
training right away, either with your pres.
ent connection, or with a future employer.
You'll have all the training you need to
secure your FCC commercial license.

ACT NOW! TAKE THAT FIRST 8IG STEP!

Fill out and mail the coupon. When
you do, you'H be on the way to higher
pay, a better job and complete career
security. Act right away. Send for your
free book today.

THOUSANDS LIKE YOU HAVE SUCCEEDED WITH CREI'S PLAN! “CREI TRAINING IS BEST”

*—I chose CREI training upon recom-

mendation of tive top engineers. Before I
had completed the course I became trans-
mitter chief of a 5 KW sation. I am now
Em[”'"‘ﬂ" as @ technician at a 100 KW
TV station, and in spare time have a good
TV sales and service husiness. Anvone
interested in his clectronic futare shoidd
have CREI training.” . .. —Arlie D.

Patton, San Antonio. Tevas

"*—1I knaw of no case in which a man who applied him.
self and completed llm CRET caurw_fmh-rf to {n-m-r lnm.
self through promotion and increase in salary.”

—IV endell L, Fraser. Saun Diego. Calif.

"—CREI has raised me to peofessional status as a
radinman. Thanks o your instructors who aluwavs gave
me needed hclp. *—Victor Mentzer, Wilmington, Del.

—1I have becn in radio and electronics for 24 vears. I
fu!lv recommend CREI as the best school I have scen.”
—L. McManus, Montrcal, Canada

CAFPITOL RADIO ENGINEERING INSTITUTE
Dept. 1198, 3224 16th 5t., N. W., Washington 10, D. C.

Please send me your course outline and FREE lllystrated
Booklet “Your Future in the New World of Electronics™ . . .
describing opportunities and CREl home study courses in
Practical Electronics Engineering.

To help us answer your request
intelligently, please give the fol-
lowing information:

EMPLOYED

BY

level, day or night, in Washington, Practicel Radio Engi 3

D.C. New classes start frequently CHECK [ Practical Radio Engineering TYPE OF oRK

dturil;g the year. If this type of in- FIELD OF \[] Broadcast Radio Engineering (AM, FM. TV) PRESENT WORK............... 500800000600

struction meets your requirements, X Y . N T

check the coup:n foquesidence ﬁﬁéﬁ;i? O Practical Television Engineering [e]s]8

School catalog. Qualified residence O] Aeronaufical Electronics Engineering BACKGROUND . .iiiiiiiiiieiiiiiiicenns

graduates may earn the degree of T T e ieiiiieeea

Associote in  Applied Science. RADIO

INEXG)® 000 00000000000000000000000080600600000008000000¢ ELECTRONIC
INFORMATION FOR VETERANS EXPERIENCE ... . it iiianenans
i you were discharged after o, . e

June 27, 1950—let the new G.l. Street ......... 500000008000 0000006 0060500805000000000a 0 IN WHAT ‘BRANCH OF ELECTRONICS

8ill of Rights help you obtoin resi- ARE YOU MOST INTERESTED?

dent instruction. Check the couwpon City. .. ... .. .. .. ... . .. Zone...... State. ..o | e s ..

for full informotion. CHECK. |:|Home Study [J Residence School [JVeteran | ..ovvuiveeiiioiiieisiieeinseeeeneinenss .
September, 1955 27
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mSYWANIAS TWshom i .

e e -« BERT.CIOCK &

« Window Displays-

o Streqmers,
« Counter Cards,
» and Enfry Blanks —
identify you with Sylvonia's
big, new business-building e s o7 SYLVARIRS 7/ Lo
= BEATw: CLOCK o SYIVANIAS 77 Show B
; BEATwe CLOCK JE ;

prize promotion.
io Dislributor."
AT HOME !

“Gop YOUF Sﬂvﬂ“
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7 Weekly
' CONTEST
: PRIZES
- for home viewers
include:
TV CONSOLES

: TV TABLE MODELS
. HI Fl PHONOGRAPHS

CLOCK RADIOS ..

TABLE RADRIOS

LI1G
September, 1955

* RADIO -

ELEET

v 13

Nothing to write—nothing to buy—and
everything to win. Sylvania’s big, new
“Beat the Clock” prize contest for home

viewers. is- as easy as that. Every week,

week ‘after week you can. create;new

. contacts with the TV families id your

community who want to play *Beat the

- Clock” at home and win one of 10 valu-

able prizes given away each week. How
do you do it? Just see thar they ger an

' official entry blank endorsed by you.

It’s the greatest business-building op-

' portunity you've ever had. Make it work

two ways for you. Bring new customers
to your shop by displaying '‘Beat the
Clock” prize promotion material. Tie
in window and counter-displays with the
Sylvania products you sell.

ONICS -

www americanradiohistorv com

n"o.ili;i'ng fo buy‘r.but évefy enfry
blank must be endorsed by you

Bring your service into new customers’
homes by mailing entry blanks to your
TV community.sTie in'the **Silver Screen
85" congumer bd_(")klet and other Sylvania
.di_rect_!ﬁarirl_mgt.e.n_aff with your TV service.
ﬁe_ménibe’r;‘-{n"e’\v'e;- before has the TV
Service Dealer had such a concrete part
in a national TV program. Make
Sylvania’s “Beat the Clock” prize contest
click for you. See your Sylvania Dis-
tributor for your promotion package.

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 10, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.,
University Tower Bldg., Montreal

~*SYLVANIA

TELEVISION -

ATOMIC ENERGY
29
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™ pr1o5 ¢ AND TUNER
BLACK ANP WS usistor *% AMPLIFIER
LOR TV AM Rapjog R"°‘°s
coro% (14 RADIOS AUt RECORD CHANGERS

THE WORLD'S
FINEST SERVICE DATA

PHOTOFACT Service Data is the
only service information based
upon first-hand examination
of the actual production-run
receivers and equipment. It is
authentic, uniform data de-
veloped through actual study
and analysis by service engi- .
neers in the Howard W. Sams
Laboratories. PHOTOFACT 18
the only data prepared from the practical
point of view of the Service Technician.

Thousands of Service Technicians use
PHOTOFACT daily for time-saving, profit-
boosting service operations. If you’ve
never used PHOTOFACT, you've never re-
alized your full earning power—you’ve
never given such complete customer
satisfaction. So get the proof for your-
self. Try PHOTOFACT—use it on any job.
Your Parts Distributor has the Folder
Sets you need for any of the 17,000 TV
and radio receivers, changers, recorders,
etc., covered in PHOTOFACT. Once you
use this great service, we know you’ll
want the complete PHOTOFACT Library.

FREE Send for the PHOTOFACT
CUMULATIVE INDEX =3

IT'S VALUABLE!

Send for it! Your guide to
virtually any modelever
to come into your shop;
helps you locate the
proper PHOTOFACT
Folder you need fo selve
any service problem on :

any medel. Once you have the

make and chassis number, it takes

just 60 seconds to find the appli-

cable PHOTOFACT Folder. Send coupon now
for your FREE copy of the valuable Cumulative

EASY-PAY PLAN TO
FIT YOUR BUDGET

Ask your PHOTOFACT Distributor. .. he'll
show you how you can now own the
PHOTOFACT Library through a unique
Easy-Pay Plan that exacMy fits your needs.
Pays for itself as you EARN MORE.
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THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION

FULL SCHEMATIC
COVERAGE
1. Famous "Standard Notation™

uniferm symbols are uvsed in every
schematic.

2, The same standard, uniform
layout is used for each schematic.

3. Diagrams are clear, large,
easy to read, easy to handle.

4. Wave forms are shown right on the TV
schematics for quick analysis by "scope.

5. Voltages appear on the schematics for
speedy voltage analysis.

6. Transformer lead color-coding is indicated
on the schematic.

7. Transformer winding resistances appear on
the schematic. ‘

8. Schematics are keyed to photos and parts
lists.

FULL PHOTOGRAPHIC COVERAGE

9. Exclusive photo coverage of all chassis views
is provided for each receiver.
10. All parts ore numbered and keyed to the
schematic ond ports lists.
11. Photo coverage provides quicker parts iden-
tificotions and location.

ALIGNMENT INSTRUCTIONS
12. Camplete, detailed alignment data is stand.
ard and uniformly presented in all Foiders.
13. Alignment frequencies are shown on radio
photos adjacent to adjustment number—adjust-
ments are keyed to schematic and photos.

HOWARD W. SAMS & CO., INC.

: Howard W. Sams & Co., Inc., Dept. 1-J5
Index to all the PHOTOFACT Folders you need. I 2201 E. 46th St., Indianapolis 5, Ind.
| [] Send FREE Photofact Cumulative Index.

' Address...... Cedieeerseaanen 080030000000

| [ 3

vves.Zone. .. State. ...

www americanradiohistorv.com

TUBE PLACEMENT CHARTS

14. Top and boMom views are shown. Top view
is positioned as chassis would be viewed from
back of cabinet.

15. Blank pin or locating key on each tube is
shown on placement chart.

16. Tube charts include fuse location for guick
service reference.

TUBE FAILURE CHECK CHARTS

17. Shows common trouble symptoms and indi.
cates tubes generally respensible for such
troubles.

18. Series filament strings are schematically pre-
sented for quick reference.
COMPLETE PARTS LISTS

19. A complete and detailed parts list is given
for each receiver.

20. Proper replacement parts are listed, to-
gether with instollation notes where required.

21. All parts are keyed to the photos and sche-
matics for quick reference.

FIELD SERVICE NOTES

22. Each Folder includes time-saving tips for
servicing in the customer's home.

23. Valuable hints are given for quick occess to
pertinent adjustments.

24. Tips on safety glass removol and cleaning.

TROUBLE-SHOOTING AIDS
25. Includes advice for localizing commonly re.
curring troubles.
26. Gives useful description of any new or
unusual circuits employed in the receiver.
27. Includes hints and advice for each specific
chassis.
OUTSTANDING GENERAL FEATURES

28. Each and every PHOTOFACT Folder, re-
gardless of receiver manufacturer, is presented
in a standard, uniform layout.

29. PHOTOFACT is a current service— you don't
hove to wait a year or fonger for the data you
need. PHOTOFACT keeps right up with receiver
production.

30. PHOTOFACT gives you complete coverage
on TV, Radio, Amplifiers, Tuners, Phonos, Changers.
31. PHOTOFACT maintains an inquiry service
bureau for the benefit of its customers.

HELPS YOU EARN MORE DAILY

RADIO & TELEVISION NEWS
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POPULAR BASIC MANUALS

Basic Radio M I. A compreh ive train-
ing guide, outlining step-by-step a 36.Les-
son Course on Basic Radio accompanied by
a practical Shop Project section devoted to
actual job projects that implement the les-
sons and clearly translate theory into prac-
tice. 248 pages, 834 x 117, illustrated.

Order D-1.. .............. ... 0onn $5.00
Basic Eleciricily M I. A complete training
course covering basic theory, terms, laws,
circuits; includes magnetism, motors, trans-
formers, lighting and many other subjects
supplement.ed by inexpensive projects which
demonstrate theory in action. 264 pages,
8% x 11”. Order ED-12. ... . ......" .. $5.00

HANDY SERVICE GUIDES

Radio Receiver Servicing. A bock on practical
radio receiver scrvicing covering such basic
troubles as dead set, weak set. intermittent and
noisy sets, ctc. 192 pages, 514 x 814”.

Order RS-V............................ $2.50
AM-FM Servicing Short-Cuts. Describes actual AM
and FM service case histories; shows practical
ways to solve similar troubles in any AM or FM
receiver. 152 pages, 54 x 814”. Order RK-) $1.50
Radio Receiver Tube Replacement Guide, Shows
where to replace each tube in 5500 receivers
made from 1938 to 1948, 196 pages, 5% x 814",
Order TP-1.. ... i $1.25
Dial Cord Stringing Guide, Vol 4. Shows correct
way to string dia ?cords in radio receivers made
from mid-1951 through 1953. With index. 96
pages, 514 x 814", Order DC-4........... $1.00
Vol. 3. Covers receivers produced from 1950
through mid-1951, and TV-radio receivers from
1946 through mid-1951. 96 pages, 5 x 814”7,
OrderDC-3. .. ... .. .:................ $1.00
Vol. 2. Covers receivers produced from 1947
through 1949, 96 pages, 514 x 814",

Order DC-2. . . ..o irrieai i $1.00
Vol. 1. Covers receivers produced from 1938
through 1946. 112 pages, 514 x 8

Order DC-1.

AUTO RADIO SERVICE MANUALS

Vol. 4, Covers 41 chassis (48 models) produced
during 1953. 288 pages, 81 x 11".
Order AR-4_ . ... ... .. ... ... ... ....... $3.00
Vol. 3. Full servicedataon 47 chassm (80 models)
used in 1950, 1951 and 1952 auto radio receivers.
288 pages, 834 x 11”, Order AR-3........ $3.00
I. 2. Covers 60 chassis (90 models) used in
1948 1949 and 1950 auto radios. 288 pages,
81 x I1”. Order AR-2.................. $3.00
Vol. 1, Covers 100 auto radio models made from
1946 to 1949 by 24 manufacturers. 396 pages,
8} x 117, Order AR-1........... oo .. $4.95

COMMUNICATIONS RECEIVERS

Vol. 2, Full analysis of 26 popular communica-
tions receivers made during recent years. 190
pages, 814 x 11*. Order CR-2. ........... $3.00

SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE

September, 1955

STAY AHEAD IN ELECTRONICS!

these SAMS BOOKS show you how

look for them on the Howard W. Sams ""Book Tree"
displayed at your Electronic Parts Distributor

INVALUABLE, AUTHORITATIVE
TELEVISION BOOKS

Color Television for the Service Technician. Writlen
to prepare the scrvice technician for the day
when he will be installing and servwlng color
TV equipment. 116 pages, 814 x 11°.

Order 5C.1 . _, $2.50
Analyzing cnd Trc:mg TV Circvits. A book which
presents a new approach to the problems of
television servicing. 168 pages, 8% x 11°,

Order JA-1.. ... Lo $3.00
TV Setvice Data Handbook A compllanon of the
most frequently needed charts, tables, and for.
mulas as required in TV servncmg and installa-
tion work. 112 pages, 53 x 8

OrderJB-T..... ... ... .. ............ $1.50
TV Servicing Timesavers. This handy reference
summarizes many service techniques found
profitable from actual servicing experience. 124
pages, 534 x 814", Order JC1........... $1.50
Fundamentals of Color Television. A complete and
up-to-date explanation of Color TV written in
a simple s tyle to give the reader a clear under«-
standing of the subject. 224 pages, 534 x 84
OrderBA-Y. ... ... ... ................ $2. DO
Telecusting Operations. The only complete cover-
age of every phase of Telecasting, from theory
through equipment, operation, maintenance,
production—indispensable to anyone interested
in Telecasting. 600 p., 6 x 9*. Order OH-1 $7.95

Phototacl Television Course, Gives a clear, com-
plete understanding of TV principles, operation
and practice. 208 pages, 834 x 11”.
Order TV-1..
TV Servicing Short-Cuts. Describes actual TV
service case histories; shows how to solve similar
troubles in any receiver. 100 pages, 514 x 814~
Order TK-T . . .. .. .. . iieieninnannn $1.50
TV Test Instruments, Tells how to operate each
test instrument used in TV service work. 175
pages, 814 x 11, Order TN-1... $3.00
UHF Anfennas, Converliers & Tuners, Covers all
antenna types, transmission lines and match-
ing networks UHF converters and tuners, 136
pages, 5% x 814”. Order UHF-1.......... $1.50
Servicing TV in the Cuslomer: Heme. Short.cut
methods for repairs in the field. 128 pages,
5% x 84" Order TC-T1. . ............... $1.75
Making Money in TV Servicing. Tells how to set
up and operate a proﬁtnhle TV service business.
136 pages, 534 x 814”. Order MM-1. ..$1.25
Pay As You See TV. A clear exposmon of the
facts that are of vital interest to everyone con-
nected with the television industry. Four in-
formative chapters present the case for this
significant new development in TV entertain-
ment. 96 pages, 514 x 814”. Order KA-1..$%$1.50
TV Tube Location Guides: Val. 5. Shows tube posi-
tions and functions in hundreds of TV reccivers.

Helps ulckly locate faulty tube, 200 pag!:;!o
5l x 8

#. Order TGL-5. .. ............. $2
Vol. 4. Covers receivers produced in 1952-1953
192 pages, 51 x 844", Order T1GL-4. . .. .. $2.0
Vol. 3. Covers recewers produced in 1951- 19a2
192 pages, 514 x 84”". Order TGL-3. . . ... $2.00
Vol. 2, Covers receivers produced in 1950-1951.
208 pages, 5% x 844", Order TG1-2.. . ... $2.00

Vol. 1. Covers receivers produced in 1948, 1949,
1950, 208 pages, 514 x 814”. Order TGL-1.$2.00

Atomic Radiation, Detection and Measurement

This book covers the information necessary for
a basic understanding of nuclear science and
its applications. The service technician will be
particularly interested in those chapters dealing
with the circuitry and operation of the many
types of detection devices, in case he is called
upen to service these units, 160 pages, 514 x
814" Order ADR-V.............c...o... $2.50

www americanradiohistorv.com

AUDIO PUBLICATIONS

Recording & Reproduction of Sound. Oliver Read’s
biggest selling volume on all aspects of Audio;
fully covers recording and amplifying methods
and eguipment. Authoritative, complete, 810
pages, 6 x 9”. Order RR-2 $7.95
Audie Amplifier Service Manuals. Vol, 5. Covers 37
amplifiers, 12 preamplifiers and 14 custom tun-
ers made during 1952 and 1953. 352 pages,
814 x 11%, Order AA-5 . . ... $3.95
Vol. 4. Covers 75 amplifiers and tuners made
during 1951 and 1952. 352 pages, 814 x 11”7,
Order AA-4 $3.95
Vol. 3. Covers 50 amplifiers and 22 tuners made
during 1950. 352 pages, 824 x 11".

Order AA-3 .. $3.95
Vol. 2. Covers 104 ampllﬁerﬁ and 12 luners made
during 1949. 368 pages, 8% x 11”.

Order AA“2. . ..., ... .iiiiniinnninnn $3.95

RECORD CHANGER MANUALS

Vol. 6. Covers 14 different tape recorders and
6 changers manufactured during 19533 and 1954,
with complete index covering all six manuals of
the Series. 288 pages, 816 x 11"

Order CM-6. . ..............cvian., $2.00
Vol. 5. Covers 32 different basic units manufac-
tured during 1952-53, 288 pages, 813 x 11"
Order CM-5. . ... ..., $3.00
Vol. 4. Full service data on 38 changers and re-
corders made during 1951, 288 pages, 814 x 11°.
Order CM-4. ... ... ... ... ciiiiinn. $3.00
Vol. 3. Covers 44 changers made in 1949 and
1950, 288 pages, 814 x 117, Order CM-3...$3,00
Vol. 2. Covers 45 models made in 1948 and early
1949. 432 pages, 814 x 11”. Order CM-2. . .$4.95

COYNE AND BOYCE BOOKS
Distribured by Howard W, Sams & Co., Inc.

88-1 Radio & Electronics Handbook. . ....$4.95
BB-2 Video Handbook......0. .. .. vees 5.95
CTB-1 TV Servicing Cyclopedi .
CTB-2  Industrial Electronics. .. . .0000.e.. 3.75
CTB-3  Latesi Testing instruments for Servicing
Radio-Televisien.......c00c0ves. 3.25

CTB-4  Practical Television Setvicing and
Trouble-Shooting Manval .. . .,.... 4.25
CIB-5 Television and Radie Handbook..... 2.75

CIB-7 Transistors & Their Applicalians in
Radio-Television-Electronics . . ..., 1.50

CYB-8 Bigger Profits in TV......... 0004, 1.50
CTB-11  Application of Radie & TV Principles. 3.25
CYB-12 Radio-TV and FM Receivers........ 3.25
CYB-13 Radio and TV Circvits .. v.enurerne. 3,25
CTB-50 5 Volume Sel Complete of Applied
Practical Radio-Television........15.00
CTB-100 Technica! Dictionary....cocvaeses.. 2.00
CTB-101 Elecirical Trouble Shooting Manual.. 6.95
CYB-102 Eleciricion’s Handbaok..........,.. 2.75

HOWARD W. 5AMS & C€0., INC.

SUNSEENESNEBEEEENEEED
m Order from your Parts Jobber today, orm
B write to Howard W. Sams & Co., Inc,
B 2203 East 46th St., Indianapolis 5, Ind.

' My lcheck) {money order) for $...0vvuu.n
p enclosed.

:Sendthefollowing bookstevieresntnceie g
a

| I O R R |

R N ]

a
BNAMees s voesersesesorvasnscocveees @
=

:Address............................

Cify................Zone..‘.Stufe...:
{ outside U. S. A. prized slightly higher)
SAPPEPNDNERNNPIEEEEEDD
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After initial adjusrments are made,
asin photograph, “Mr. Meticulous”
aistomatically performs critical op-
erations in making junciion tetrode
transistors—tiny experimentzl de-
vices which may find important
uses in the teleplhone system.

The machine we call “Mr. Meticulous”

Bell Laboratories scientists, who invented the junction
transistor, have now created an automatic device which
performs the intricate operations required for the labo-
ratory production of experimental model transistors.

It takes a bar of germanium little thicker than a
hair and tests its electrical characteristics. Then, in
steps of 1/20,000 of an inch, it automatically moves
a fine wire along the bar in search of an invisible layer
of positive germanium to which the wire must be
connected. This layer may be as thin as 1/10,000
of an inch!

When the machine finds the layer, it orders a surge
of current which bonds the wire to the bar. Then it
welds the wire’s other end to a binding post. After-
ward, it flips the bar over and does the same job with
another wire on the opposite side!

Once only the most skilled technicians could do this

work, and even their practiced hands became fatigued.
This development demonstrates again how Bell Tele-
phone Laboratories scientists work in every area of
telephony to make service better.

Transistor made by new machine is shown in sketch at left
above, magnified o times. At right is sketch of area where wires
are bonded. The wires are 2/1000 inch in diamneter, with ends
crimped to reduce thickness.

BELL TELEPHONE
LABORATORIES

IMPROVING TELEPHONE SERVICE FCR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN MECHANICAL ENGINEERING

32
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WE GUARANTEE

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

YOUR FCC HERE IS YOUR GUARANTEE

If you fail to pass your Com-

mercial License exam after complet-
ing our course, we guarantee to continue your
training, without additicnal cost of any kind,

until you saccessfully obtain your Commerclal
1f you have had ony practical ex- license.

perlence—Amateur, Army, !‘lovy.
radio, repair, or experimenting.

. INCL UbED IN
ineen nq TRAINING AC:I‘(/)R

CoAacH/ NG

EMPLOYERS MAKE JOB OFFERS LIKE THESE

EFFECTIVE JOB-FINDING SERVICE HELPS CIRE TO OUR GRADUATES EVERY MONTH!

TRAINEES GET BETTER JOBS. HERE ARE JUST Broadcast Station in Illingis: “We are in need of

A FEW RECENT EXAMPLES OF JOB-FINDING  § Chufl¥aulent S Gk To nour woek biis o
g4 ours overtime.’

RESULTS: INDUSTRIAL ELECTRONICS West Coast Marufacturer: "We are currently in need

of men with electronics training or experience in
radar maintenauce. and we would appreciate if you

"l have just started my new job at I. B. M. CIRE training

helped me get the job. It also helped me get & good start- will refer intercated persons 0 us.”
e} "
ing rote.” These are just 4 few of the examnl(e’s oll the joh
ofters that come to our office periodicaily. Some
Stanley Renfro. Beacon, New York licensed radioman ftled each of these
MOBILE SERVICING Jobs; it might have bean youl

"I am row emploved by the Permian Basin Communications,
Inc. and now manage the service shop in QOdessa, Texas for
Motorola 2.way communicaticn equipment. | got the job
through your Job Finding Services. My sincere thanks.”
Robert W. Cook, Odessa, Texas

ELECTRONICS TECHNICIAN
"I am now employed by the Collins Radio Company as a Jr.

Ours Is the only home study
course which supplies FCC-
type examinations with all
lessons and finol test,

Lab Technician. (This job was listed in your bulletin) | have - A

used the information gathered from your course in so many
ways aad | know that my training with CIRE helped me a
great deal to obtain this job.’

Charles D. Sindelar, Cedar Rapids, lowa
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED

IN A FEW HOURS OF STUDY WITH OUR COACHING
AT HOME IN SPARE TIME:

. + is

FCC Ticket is
Ywortanfuecl by ,mplovr
rec proof of you

as Y
::schnical ability:

Name and Address License Time
A/1C Ronald H. Person - MA'L COUPON Now!
St. Louis 20, Mo...... PP . 15t Class 25 Weeks '
Carl Yerboomen Cleveland Institute of Radic Electronics
Wrightstown, Wis. ...... ... ..c..0coun., 1st Class 18 Weeks Desk RN-803—3‘:|00 Euclid Blcg.
Marvin F. Kimball Cleveland 3, Ohio .
Lafayette, Ind. .. .........cc.oo tivnnia. 2nd Class 21 Weeks LY O e ) el Srren)
L. M. Bonino ‘‘How to Pass FCC License Examinations'' (does not cover eéxams

-
]
1
i
|
]
1
rew information booklet, *sMoncy-making FCC License information.'’ Be l
]
]
]
]
|

i - for amateur Liccnse); a sample FCC-type lessor and the important
Harlingen AFB‘. X S e a8 = 1 oy 2nd Closs 16 Weeks [ ] i T o e < e pa o SoLa) Cotreel
Jahn E. Hutchison ] PLEASE PRINT CLEARLY
Bluefield, W. Va......................... 1st Class 27 Weeks B O Age........
CARL E. SMITH, E.E. Consulting Engineering, President 1 ATARESS | iaimhmdve b w8 avasonel 8 b 0 Mot o 0 i 2P sum ....... E T
CitV . iseva bossprmenfrmahios s a® is buvai Zone. ... State. .., ..000., .
CLEVELAND INSTITUTE OF RADIO ELECTRONICS B e SRS ai R G
H . Electi ic Training alse available to Canadian Residents.
Desk RN-80, 4900 Euclid Bldg.. Cleveland 3, Ohio | R otgiin ool Y = R
September, 1955 33
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Sky-Ray ANTENNAS

offer you more prof-
its! How? By giving quality equal to or
better than other TV antennas plus
amazingly low prices that provide bigger
mark-up or faster turnover. This combi-
nation of quality and price is achieved
by excellent engineering coupled with
cost-conscious construction. Standard
weight materials are used throughout
and none are wasted. Clean, functional
design contributes a pleasing appearance
but eliminates expensive "'gingerbread”,
The results are alt-aluminum antennas
... lightweight and rugged . : . that sell
fast. And all Sky-Ray Antennas are pre-
assembled.

Sky-Ray's new twin-bay model
featuring improved front-to-
back ratio and higher gain.
Has Snap-In construction,
reinforced at the U-bolt con-
nection. Matches 300-chm
transmission line. Suggested
list price ... $24.50.

Model UCP All-Channel UHF
Array. Highest gain and front-

to-back ratio on UHF. Completely pre-
assembled; only 4 wing nuts to tighten.
$10.85,

Suggested list price...

SNAP-IN CON-
STRUCTION. One
push and elements
are locked securely in
position. No bolts to
tighten. This feature
on all Sky-Ray VHF Antennas gives the easi-
est, fastest installation possible,

Sky-Ray offers complete lines of proven, top-
quality, low-priced antennas for all TV bands:
for VHF ... Snap-In Yagis, Conicals, and In-
Lines; for UHF ... Bow Ties, and Single and
Double Corner Reflector types. Get these big-
profit antennas now. Ask your jobber for speci+
fications and price lists or write direct to...

SKY-RAY MANUFACTURING CO.

MCcLEANSBORO,
34

ILLINOIS

Model ACV-2 "SUPER-RAY". |
All-Channel VHF Antenna... J

ALTON K. MARSTERS has been ap-
pointed general sales manager of CBS-
Hytron, the tube
manufacturing divi-
sion of Columbia
Broadcasting Sys- |
tem, Inc.

In joining CBS-
Hytron, Mr. Mars-
ters leaves Colt’s
Manufacturing
Company of Hart-
ford, Conn. where he was vice-presi-
dent and general manager of the pack-
aging machinery division. Before this
appointment, he was director of sales
for commercial products.

Previous to this, he was with the
American Optical Company of South-
bridge, Mass. He joined this firm as
attorney for patent license administra-
tion, but soon thereafter became inter-
ested in sales., He rose rapidly in this
field, becoming general sales manager
and finally vice-president in charge of
sales.

* ] &

M. P. FIELDMAN has recently joined
the Perma-Power Company as a vice-
president. He was most recently gen-
eral manager of Halldorson Trans-
former Corporation . . . The Sparton
radio and TV division has named ROB-
ERT M. MARBERRY 10 the post of direc-
tor of sales and MELVIN L MYERS as
general sales manager . . . LEON B.
UNGAR has been named director of
sales and ALVIS R. KNOWLES is the new
director of manufacturing for Ungar
Eiectric Tools, Inc. . . . TelAutograph
Corp. has appointed DAVID M. GOOD-
MAN to the post of assistant chief ex-
ecutive officer for the firm . . . DR.
HARRIS M, SULLIVAN has been named
manager of the Electronics Laboratory
at General Electric’s Electronics Park
in Syracuse . . . Olson Radic Ware-
house, Inc. has appointed J. ROBERT
GOLDBERG to the post of catalogue
merchandise manager. He was for-
merly purchasing agent for Allied Ra-
dio’s kit division . .. €. J. TRESSLAR is
the new sales manager of The Pentron
Corporation, Chicago tape recorder
manufacturer . . . RCA’s Tube Division
has appointed JOHN J. HEMBERGER to
the post of administrator of black-and-
white picture tube sales in distributor
markets. He has been with the com-
pany since 1934 ... A. J. W, NOYAK has
been elected vice-president of the
Technical Instrument Company of
Houston, Texas, a division of Brush
Electronics . . . RODNEY D. CHIPP is
the new director of engineering for all
manufacturing divisions of Alien B.
DuMont Laboratories, Inc. . . . AN-
DREW H. BERGESON, who retired with
the rank of Captain from active Navy

www.americanradiohistorv.com

ndusl'ry

duty in 1954 to accept a position as
consulting engineer in Stromberg-Carl-
son’s Washington office, has been
elected vice-president-engineering of
the firm . . . HARRY R. CLARK, for-
merly president of Telechrome Mant-
ufacturing Corporation, has joined
Linear Equipment Laboratories, Inc.
as vice-president in charge of sales . ..
LYLE J. BISKNER is the new general
manager of FElectronic Products Cor-
poration. He was formerly manager of
customer relations for the firm . . .
Wallace’s Telaides has named W. P,
READY to the post of general sales
manager of the publication firm . . .
SIDNEY HERBSTMAN has assumed the
presidency of G & H Wood Products
Co., Inc., manufacturer of the “Cabin-
art” line of cabinets, speaker enclo-
sures, and kits . . . JOHN F. McALLIS-
TER, JR. has been named manager of
engineering for the General FElectric
radio and television department. He
will be responsible for the design and
development of all of the company’s
radio and TV receivers . . . COMMO-
DORE A. J. SPRIGGS, former director
of electronics, Office of the Chief of
Naval Operations, has been elected a
vice-president of Packard-Bell. He will
represent the company in Washington,
D. C. ... Airborne Instruments Lab-
oratory, Inc. has promoted J. GREGG
STEPHENSON to the position of assist-
ant supervising engineer of the com-
pany’s applied electronics section of
the research and engineering division

. MELVIN L. HAYDEN is the new ad-
vertising-sales promotion manager of
National Company, Inc,, Malden, Mass.,
manufacturer of communications re-
ceivers and hi-fi equipment . .. RALPH
E. FOSTER has been promoted to the
position of assistant manager in charge
of the automobile tuner plant of Radio
Condenser Company in Hoopeston, Illi-
nois . . . REESE B, LLOYD has been
named vice-president in charge of op-
erations for the Philco television divi-
sion . . ., Emerson Radio and Phono-
graph Corporation has elected Ml
CHAEL KORY to the post of vice-presi-
dent in charge of sales and LESTER
KRUGMAN to the position of vice-
president in charge of marketing.

* = L
H. LESLIE HOFFMAN, president of Hoff-
man Electronics Corporation of Los
Angeles, has been elected president of
the reorganized board of directors of
the Radio-Electronics-Television Man-
ufacturers Association.

He will take over the duties per-
formed last year by Max F. Balcom, as
chairman of the board and Glen Mc-
Daniel, as president. Mr. McDaniel will
continue as general counsel for the
Association.

RADIO & TELEVISION NEWS
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NOW...RCA

TRAINS YOU AT HOME IN
RADIO-TV ELECTRONICS

NEW AND UP-TO-DATE HOME STUDY
CCURSE. . , Clearly written by men with
years of servicing and teaching experience.
Easy to understand . . . step-by-step in-
struction.

NO PREVIOUS EXPERIENCE RE-
QUIRED. This Home Study Course was
specifically prepared for students with no
previous electronics training . . . for those
who want a sound foundation in this excit-
ing field.

A PRACTICAL COURSE. .. You receive
completely workable kits and perform valu-
able experimenis to demonstrate the theory
learned. In fact, many students will be able
10 do service work even before they complete

all the lessons.
ReA

\ =2
RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14.N.Y.
September, 1955

YOU BUILD AND KEEP THESE FINE IN-
STRUMENTS SHOWN
* a3 multimeter
"e a 6 tube superheterodyne receiver
 an r.f. signal generator
 a television receiver
SINCE 1909, RCA INSTITUTES has
trained thousands of men in Radio-TV Elec-
tronice in our Resident Classes. Many have
well-paying jobs in industry; some have es-
tablisked their own business. Now this op-
portunity is available to you at home.
“PAY-AS-YOU-LEARN PLAN . . .
There is no binding contract. You pay for
one study group at a time, as you progress
through the course. The cost for everything
—including the high quality equipment that

RCA Institutes, Inc., Home Study Dept. N-95
350 West 4th Street, New-York 44, N. Y,
Without obligation, send me FREE CATALOG on the Home Study Course
in Radio-TV Electronics. No salesman will call.

you receive and build—is amazingly low.
RCA INSTITUTES—a service of Radio
Corporation of America—is licensed by the
New York State Education Department . . .
recommended by radio and television serv-
ice organizations.

SEND FOR
FREE
CATALOG
Now

|
]
1
1
|
I
|
|
]
J

Address

Please Print

City.

Zone State

I
|
|
|
{
| Name
|
I
|
1
L

St o) Mo s SO B S P S et

www americanradiohistorv.com

R o pp—

w


www.americanradiohistory.com
www.americanradiohistory.com

your KEY
TO EXCELLENCE

The MODEL “777" VTVM is a completely self-contained, ready-
to-use test instrument. Its accessories and the HF co-ax cable,
DC Probe, AC line corc and nstruction book all fit in the genuine
California Saddle Leather carrying casz that ic furnished with
the insirurment.

42 UNDUPLICATED RANGES

ILLUMINATED DIAL (50C0 hour self-contained lamps)

DIE CAST CHROME FINISHED BEZEL

METAL CASE—unb-eakable, ultra compact

DOUBLY SHIELDED, time proven 200 microamp movement
PERMANENT ACCURACY . . . 3% DC, 5% AC

LARGE, EASY TO READ SCALES 4-7/8” LONG

COLOR CODED SCALES: green-ohms; black-AC, DC; red-P. to P.
2 ZERO ZENTER SCALES for FM DISCRIMINATOR ALIGNMENT
SEPARATE RANGE and FUNCTION SWITCHES

ONLY 2 JACKS for ALL MEASUREMENTS

NEW HIGH STYLE, EASY-TO-USE CHROME BAR KNOBS
DUAL PLRPOSE HANDLE also serves as AC line cord reel

UT77"” VIVM complete with
Ccaxial Cables DC Probes and Leather Case
[ ) at your PARTS DISTRIBUTOR

PHAOSTRON COMPANY o 15 PASADENA AYE. =  SOUTH ASADENA, CALIF., U.S.A

CCCNASNSNANSNSNSANA S

www americanradiohistorv com

Other officers elected by the RETMA
board include: Leslie ¥. Muter, presi-
dent of The Muter Co. of Chicago,
treasurer and chairman of the Finance
Committee; Dr. W. R. G. Baker, vice-
president and general manager of the
Electronics Division of General Elec-
tric Company, director of the Engi-
neering Department; Joseph H. Gillies,
vice-president in charge of manufac-
turing at Philco Corporation, director
of 'the Government Relations Depart-
ment; and James D. Secrest, executive
vice-president and secretary.

% * £

GEORGE DETERS has been appointed
manager of equipment picture tube
sales for Raytheon
Manufacturing:
Company., He will
make his headquar- L=
ters in Chicago. He = ]
will be responsible >x ¥

for the sales of A &

black-and-white and "

color TV picture )
= o

tubes to set manu-
facturers throughout the country.

Mr. Deters joined the company in
January, 1954 after five years with
CBS-Hytron as district manager for
tube sales in the central territory. Pri-
or to that he was with Crosley.

He will be located at the firm’s new
tube sales office and warehouse at
Franklin Park, Illinois.

INTERNATIONAL RESISTANCE COM-
PANY, through one of its California
subsidiaries, has purchased EMEC, INC.
of Seattle, Washington. The newly-
acquired firm manufactures magnetic
clutches for electronic and electrical
applications . . . The formation of
EATON ASSOCIATES, INC. for the man-
ufacture of printed circuits and printed
circuit assemblies has been announced
by Joseph O. Eaton, Jr. The new con-
cern, located in Moodus, Conn., is al-
ready in production . . . HERMETIC
SEAL MANUFACTURING COMPANY of
Newark, N. J. has acquired the GLASS
SOLDERING ENGINEERING COMPANY
of Pasadena, California as its West
Coast division . . . AMPEX |INTERNA-
TIONAL has been formed as a new divi-
sion of AMPEX CORPORATION of Red-
wood City, California . . . NEWARK
ELECTRIC COMPANY of Chicago has
purchased ACORN RADIO AND ELEC-
TRONICS of Inglewood, California and
will operate it as a wholly-owned sub-
sidiary under the NEWARK name . . .
Don Workman will head a new firm,
DUNWELL MANUFACTURING COMPANY
of Carlstadt, N. J. The company has
begun a program to provide parts dis-
tributors with new and inexpensive TV
specialty items for resale . . . SUPE-
RIOR TUBE COMPANY of Norristown,
Pa. has acquired a majority interest
in JOHNSON & HOFFMAN MANUFAC-
TURING CORPORATION. Mineola, N, Y.,
manufacturer of precision stamping
and deep-drawn parts for the electron-
ics industry . . . WELWYN ELECTRICAL
LABORATORIES, LTD. of England has
formed a new American company to
(Continued on page 90)
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R TV PICTURE TUBE
INSTALLATIONS FINANGELD

BY GENERAL ELECTRIC

OU can sell G-E picture tubes to

your service customers on the in-
stalment plan! First national tube
credit program to be handled direct
by a leading manufacturer!

® You tie up no capital—endorse no
notes. You are reimbursed immedi-
ately for the full amount of your bill

covering tubes, parts, and labor.

® You sell high-profit tubes and

ANWW alne

GENERAL (46 ELECTRIC

anradionisto

service where cash isn’t available to
your customers. You open the door
wide to new business—more busi-
ness! And those repaired TV sets
piling up on your shelves which cus-
tomers can't pay for, now will move
out from your shop FAST.

® You have no collections or record-
keeping to worry about. Credit
arrangements with your customers
are made quickly and easily.

"

e
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to sell new G-E picture tube installations on credit

A =7 i

You find that your customer hasn’t the cash on hand to pay for the new G-E picture tube that's
needed, plus other General Electric tubes, also parts and labor. So .

You explain G.E.’s easy payment terms. The customer welcomes the opportunity to sign the
contract. You then proceed to make the installation, and put your customer’s TV in tip-top shape.

One call to your G-E tube distributor will bring full

NWW armericantracltonistory cCotrrl
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Next day you turn over tke contra:t to your G-E tube distributor, who reirrburses you for the
compleie installatior job, inclucing labor.

READ HOW YOU CAN USE THIS GREAT
NEW GENERAL ELECTRIC CREDIT PLAN!

FPEN the price of a new picture tube keeps
0 customers from having their TV sets serv-
iced properly. They are forced to get along with
an inferior picture, or no picture ac all, while
vou lose a profitable repair job.

Now G.E. gives you a way to turn these lost
Jobs into service dollars. No longer need your

customers pay cash in full. You can give them

as long as six months to pay out of income, with
a down payment as low as $5.

Yet you get reimbursed immediately by your
G-E tube distributor. Furthermore, you endorse
no notes, have no collections to make. That part
is handled by the General Electric Credit Cor-
poration in cooperation with your distributor.

Act today! Ask your G-E tube distributor to
show you how to obtain . . .
terms . . . picture tube installation jobs you’ve
never been able to sell before! Tube Department,
General Electric Company, Schenectady 5, N. Y.

on easy credit

GENERAL @3 ELECTRIC

AND BE THE FIRST TO OFFER...

instructions, forms, and advertising-promotion helps!
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Choice of 10 decorator colors and patterns

“OTIX” is its name, and it works wonders on old
TV receivers. Your customers can quickly
and easily change cabinets to blonde, or to 9
other desired colors or patterns. That TV re-
ceiver which has outgrown its living-room use-
fulness, can be made over into a second set that
matches the decoration of den, rumpus-room,
or nursery. “‘Stix”’—made of Firestcne Velon,
and available from your General Electric tube
distributor —is another big reason why your
customers will want to have their television sets
repaired . . . by you, who offer them new TV
appearance along with new and better perfor-
mance—a new set inside and out!

NINE OUT OF TEN TV OWNERS right in your neighborhood will read about the sensational new

G-E picture tube credit plan—and about the new decorator coverings for old TV's

« . in every Sunday newspaper supplement—
and TV Guide —reaching 46,500,000 homes.

et
ron wif

. « . in colorful posters, displays, and other promotion
material G.E. is providing for your lotal use.

Tl |
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

by SHOP-METHOD

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for yow in the great Radio-Television-
Electronies industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
~in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories,home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OQVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We’ll show you how you can
do the same! Early in your training, you receive “Spare-
time Work” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

You also
receive this
Multitester

Superheterodyne Receiver

LEARN BY DOING
Youreceive and keep all the

- FREE! RADIO-TV BOOK modern equipment shown
- 6 AND SAMPLE LESSON! above, including tubes and
T.R.F. Receiver Send today for valuable,_‘professional qual-
" Mational Schools’ new, ity Multitester. No exira
Signal Generator Audio Oscillator “illustrated Book of Oppor- charges.
e tunity in Raodio-Television-
National Schools Training is All-Embracing Electronics, and an octuol

Sample Lesson. No cost—
no obligation. Use the

coupon now—we'll
answer by return

Natjonal Schools prepares you for your choice of many
Jjob opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are

now bringing Television to more cities, towns, and farms girmoil.

every day! National Schools’ complete training program APPROVED FOR

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

nities for trained technicians: AND Resid d
Business of Your Own e Broadcasting NON-VETERANS esident an
Radio Mcnufacturing, Sales, Service o Telecasting Check coupon below Home Siudy
Television Manufacturing, Sales, Service ] Courses Offered!

Laboratories: Installation, Maintenance of Electroni¢c Equipment

Electrolysis, Call Systems "AT.ONAL sc H°°ls

Garages: Aute Radio Sales, Service . ) . ) TECHNICAL TRADE TRAINING SINCE 1905
Sound Systems and Telephone Companies, Engineering Firms Los Angeles 81, California » Chicago: 328 W. Polk Stregt

Theatre Sound Systems, Police Radio In Cannda: 811 West Hastings Street, Vancouver, B. C.
And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!
{mail in envelope or paste on postal card}

TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RH-95
You get a complete 4000 S. Figueroa Street or 323 West Pelk Street
series of up-to-the- Los Angeles 37, Caiif. Chicago 7, Ill.
minute lessons cov- Send FREE Radio-TV Electronics book and FREE sample
ering all phases of re- lesson. No obligation, no salesman will call.
pairing, servicing and

8 2 BIRTHD 19
construction. The same AL A
lesson texts used by resi- ADDRESS =
dent students in our ;

. v CITY. ZONE STATE
modern and complete Television broadecast studics, lab-

[J Check here if interested ONLY in Resident Training at Los Angeles.
VETERANS: Give Date of Discharge

e ot v o o e gy s et e T S SR S ere R T W S S S

oratories and classrooms!

September, 1955

>
-t
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HARRY R. ASHLEY
President

GET THE MOST FOR YOUR
MONEY! Don’t buy ANY test in-
strument until you put the EICO
INSTRUMENT (kit or wired)
equivalent before you—— and

* Compare ADVANCED ELEC.
TRONIC DESIGN

* Examine the QUALITY
PARTS

* Notice easc of construction

* Check EICO’s 5-WAY GUAR-
ANTEE on components, instrue-
tions, performance. lifetinte serv-
ice and calibration

* Compare FEATURE for FEA.
TURE, DOLLAR for DOLLAR

Then YOU decide who's giving you
the MOST for YOUR MONEY.

46 KITS and Instruments te
choose from!—an instrument for
every purpose.

You'll SAVE 50% and more
. » . when you BUY EICO!

Write for FREE CATALOG R-9

®

84 Withers St. « Brooklyn 11, N.Y.
Prices 59 higher on West Coast

Over

©55

42

EICO’s mass purchasing and world-wide distribution, together

with advanced electronic design, produce values never before pos-

sible .
COST!

LIFETIME!

KIT
< ?ﬁ“-‘ e $26.95 NEW
-” e DC WIOE BAND
L7 Wired 5" 0SCILLOSCOPE
& = 9 $30.95 #4860
3“4 ¢ KIT $79.95
® P Wired $129.50

VACUUM TUBE |
VOLTMETER 3221 |

KIT $25.95
Wired $30.95 |
K .

DELUXE VTVP# . vE
e | o, O
A ) W KIT $29.95

KIT $34.95 W% .
Wif’;ﬂsg54?55 i g Wired $49.95
b
2

944 FLYBACK
TRANSFORMER &
YOKE TESTER
KIT $23.95
wired $34.95

#232 Peak-to-Peak
YTVM with
DUAL-PURPOSE
AC/DC UNI-PROBE
(pat. pend.)

T¥/FM SWEEP GENERATOR 360

KIT $34.95 |
Wired $49.95

. . to give you LABORATORY PRECISION AT LOWEST

You build EICO KITS in one evening — but... THEY LAST A

5" PUSH-PULL
0SCILLOSCOPE
425

KIT $44.95
Wired $79.95
L]

77 PUSH-PULL
OSBILLOSCOPE

#47
KIT 579 95
Wired $129.50

9 KT $34.98
- Wired §49.95

TUBE TESTER 625
Pix Tube Test Adapter ... $4.50

g | wired sss 95
= “'_

\ 5MC-4.5MC CRYSTAL........... $3.95 ea. | DELUXE RF SIGNAL GENERATOR #315
KT - -
$29.95 | IRE~ @ Ky
i KIT $24.95( : $19.95
Wired Wired $39.95 e *  wWired
$38.95 | ®
: I§* 1 $29.95
9 9
6V & 12¥ BATTERY ELIMINATOR & { R-C BRIDGE & REL COMPARATOR
 CHARGER 1050 DELUXE MULTI-SIGNAL TRACER #147 #35
T
VIVM PROBES KIT  Wwired
| | Peak-to-Peak ... $4.95  $6.95
i RF . 8375 $4.95
KIT $24.95 KIT $12.901 ion Voitage Probed ... $6.95
| wired $29.95 Wired $14.90| High Voltage Probe-2 ... $4.95
SCOPE PROBES
2 Demodulator ... $3.75  $5.75
20,000 Ohms/Volt MULTIMETER | Direet ... $275  $3.95

1

1565 1000 Ohms/Voit MULTIMETER #536

www.americanradiohistorv.com

! Low Capacity 3.75 $5.75

1% -Million EICO KITS & Instruments sald to date—OQUR TENTH_YEAR!

RADIO & TELEYISION NEWS
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A MODERN FM CARRIER-CURRENT

TRANSMITTER

By J. P. NEIL

FM carricr-current apparatus are

many, such as in the Armed Serv-
ices, Civil Defcnse, utilities, police de-
partments, large detective and sccur-
ity agencies, large industrial plants
with separated buildings, field oil and
gas operations, and amateur radio. to
name a few. The equipment herein de-
scribed has been operated at distances
up to about a mile on ordinary domes-
tic power lines. It was not possible to
test its full range duc to a change ol
substations and high-voltage distribu-
tion. Although present FCC regula-
tions on this system arc quite limited
and sketchy, this unit appears to mceet
any possible requirements.

Power input to the primary on the
basis of 117 volts a.c. (average) is ap-
proximately 70 watts. Power input to
the final amplifier is about 24 watts
average, with a measured output to
the line of 16 to 18 watts, depending
upon line loading conditions.

Fig. 3 is a front panel view of the
transmitter, A microphone may be
seen in the upper left-hand corner and.
at the bottom of the same side, is a
jack for an external mike or handset.
Controls are: “Mike-P.A" lever-type
transmit switch, positive upward and
spring return downward for ''push-to-
talk”; mike level; meter switch; and
line switch. A 0-25-250 milliammeter
is provided for checking oscillator
plate current, power amplifier grid and
screen cunments, and power amplifier
cathode current. A red pilot jewel is
also included (bottom center) to indi-
cate when the power is on. The tube
lineup consists of V\-—6BD6 audio am-
plifier; V.—6AV6 audio a.g.c.; V.. V.—
6BE6’s, balanced modulators; V.—
6AGT oscillator; V. -2E26 power am-
plificr; V-——5V4 rectifier; and V., V.—
0D3 regulators. The tubes are all visi-
ble in Fig. 1 except V. which is be-
tween V, and the telephone transmit-
ter (microphone) battery eliminator,
B:, in the rear right-hand corner of
the photo. Various major and minor
components are visible in Figs. 1 and 4,
the rear and under-chassis views, re-
spectively,

APPLICATIONS for higher power

Circuifry

Starting at the front cnd (Fig. 2)
we have the speech amplifier; auto-

September, 1955

ca25 vé

T3

V3 vé MIiC

V8
' . { Fig. 1. Rear view of transmitter with major components identified.

The two sockets at the center froat of the chassis are for use with
an alternate power supply using a higher output power ampiifier

tube.

This particular circuit is not covered in this discussion.

Complete construction details on a compact transmitter

which will operate on 148 or 206 kilocycles, as desired.

matic gain control to prevent over-
deviation on peaks; balanced reactance
modulators; r.f. oscillator, and final
amplifier, Without going into great
detail, a brief description of the func-
tion of a balanced modulator (in this
case) is that voltage variations cause
opposite reactive effects in each tube,
hence no effective variation of the os-
cillator frequency from this cause. If
a single reactance modulator tube
were uscd, it might to a slight extent
result in the same effect as applied
speech signals, ie., some frequency
modulation. An electron-coupled oscil-
lator is used for the sake of conven-
ience, in preferencce to other types.
Note that the bypass capacitor Ci:
must be connected right at the filament
pin of V;, due to the cathode being at
r.f. potential, If this is not done,
among other bad effects, it will be im-
possible to check the filament voltage
accurately, especially with a v.t.v.m.
Also note that Ci, C:: (and Cyw as well
if the grid resistor went to ground in-
stead of shunting Ci) are, effectively,
partially in parallel with the tuning
capacitor, C:;, and must be taken into

www americanradiohistorv.com

consideration. Any adjustment of Cu
will therefore have a slight effect upon
the oscillator frequency. The power
amplifier stage is quite conventional
except that a voltage dividing networlk
R.~R: is used in the grid circuit to
prevent grid current and r.f. grid volt-
age from exceeding normal ratings.

A meter with a basic 25 ma. range
and 250 ma. shunt is used. The scale
was marked 0-250 in addition to the
original 0-25 ma. but this is not abso-
lutely essential. The shunt, calculated
for the particular meter, is connected
across terminals L and N of the meter
switch, 8., Resistors Ru, R, R, and
R.: are respectively metering connec-
tions to oscillator plate, power ampli-
fier. grid, screen, and cathode. They
are located on a terminal (solder-lug
type) under the chassis. The power
amplifier cathode was chosen for me-
tering instead of the plate circuit, for
safety reasons.

Resistor Ru is behind the front panel
and connected directly to the neutral
terminal of Si» and a solder lug under
a screw holding the switch to the
panel. Its purposc is to act both as a

43
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Ri, R:2—500,000 ohm pot

Rs=—1 megohm, V3 ». res.

Ry—470 6hm, V5 ». res.

Rs—30 ohn. I w. res.

R¢—330,000 ohm, Y5 w. res.

R?, Ri—4700 ohm, Y3 w. res.

R+—500.000 ohm, 13 w, res.

Rs. Rut—100.000 ohm, Y3 w. res.

Rio—10,000 ohm, 1 w. res.

R12—12.000 ohm, 2 ». res.

Ris—180 ohm, I w. res.

Ry—3000 ohm, 10 w. adj. wirewound res.

R15—68.000 ohm, 1 w. res. (see Ris)

Ri—22.000 ohm, 2 w. res. {in parallcl with
R 1o give approx. 17,000 ohms, 3 w.)

Re—1000 ohm, I w. res.

R1s=—47 000 ohm, I w». res.

R:is—500,000 ohm, 1 w. res.

R21—22.000 ohm, 1 w». res.

Rz, Ras, Res—270 ohint, 1 w. rese

R:s—12,000 ohm, 1 w. res.

R:y—33.000 ohm, I w. res.

R:—450 ohm, 10 », wirewound rese

Riz—50 ohm, V5 w. res.

Rix-—6800 ohm, 2 w, res.

Rsr—15.000 ohm, 10 ». wirewound res.

R3t—39,000 ohm, 2 w. res. (sce Ra)

Ra——47,000 ohm, 2 w. ves. {in parallel with
Ras to give approx. 21.000 ohms, 4 w.)

Rss, Res—100.000 ohm, 1 w. res.

Cs. Ce, Cio, Cis, Cor—01 pfd., 600 ». disc
capacitor

Ca, C4, Cr, Cs, Cos—.1 pfd,, 600 ». tubular
capecitor

Cs, Cs—10 pid., 50 v. elec. capacitor

Cs—8 ufd., 450 v. elec. capacitor

Cw—25 pupfd. var. capacitor (Hammarlund
APC.25)

Cr, Cs, Cros Cao. C20—.005 pfd. mica capacitor

Cu—250 pufd. transmitting-type mica capacitor

Cu—100 upfd. transmitting-type mica capcaci-
tor for 206 kec.. 250 pufd. for 148 ke.

Ci5—140 uufd. var. capacitor (Hammarlund
APC-140)

Crn, Cs—.005 ufd., 600 v. tub. or disc capac-
nor

C:s—.005 pfd., 2500 v. transmitting-type mica
capacitor

Coy—.005 pfd., 1600 v. tub. capacitor

C:5—.002 ufd., 1200 v. transmilting.type niica
capacitor for 206 ke, (two 001 ufd. units in
parallel), 00235 for 148 ke. (ic., add an
extra 350 pufd., 1200 v. mica)

Coe==.014 pufd. capacitor {a .01 pfd. and 004
pid. in parallel or .02 uld. and .05 uid. in
series may be used)

Ces, Cys—4 pfd., 450 ». clec. capacitor

Cso—40 pfd., 450 v. elec. capacitor

ONNECT TO X {V5)

Fig. 2. Schematic of FM carrier-current
fransmitter and its power supply along
with data for winding coils L: and L; and
mechanical details for mounting and con-
necting RFC;. C.. Csi. and C.s to 2E26
tube and to L. for shortest connections.

~PHOSPHOR-BRONZE
" TAP CLIPS
! BRIDGED

T ces CONNECTION
% (TWO 00! IN HERE
¥, PARALLEL) S
TAPS.
ON Lz
ce3
i
B
o= CERAMIC
| B2 PLATE CAP
| 2 FOR 2626
14 =
wum
3 s
[}
- €26
[} FE
T0 T
(&} caassis | Frd | LB
GROUND L 24 e
| !'Eg -
=m o
E T
! | | i TO HV.SUPPLY
1 e e
CHASSIS SOLDERING LUG

RFCi, RFC:, RFCs—60 mhy. unshielded, air-
core choke (Miller 693)

T1—dAudio input trans., mic. to push-pull grids
(Thordarson T20A00 or equiv.)

Ts—Driver trans., single plete to pushepull
grids (Stancor A-4723 or Peerless D-006X)

Ts——Power trans. 400.0-400 v. @ 150-200
ma.; (6.3 v, @ 2 amps—not used); 6.3 ».
@ 3 amps.; 5 v. @ 3 amps.

S§t—D.p. 3-pos. non-shorting,
lever switch (Centralab 1467)

Se—8.p.s.b. stide switch

Ss—S.p.s.t. toggle swirch

Si—D.p., 4-pos. meter switch (non-shorting
type)

Fi—2 amp., 3AG fuse (Slo-Blo)

PL+—6-8 v., 250 ma. pilot light

PL:—6-8 v., 250 ma. pilot light (with red
jewel bracket)

Mic—Telephone transmitter (Western Elec-
tric F.1)

spring-return

we"  TANK aND OUTPUT COILS LI 8 L2
I\ 318"
L2 WOUNO WITH 18 ENAMEL
A

L3 CONTINUED UP TO OVERLAP .
GROUND ENO OF L2

t
VE] L3 WOUND WITH #16 ENAME L. APPROX.
23 TURNS TOTAL FOR BOTH FREQUEN-
CIES
-]
o]
t ~©3/8" ANGLE BRACKE T
WINDING CHART
L2 INDUCTANCE (yhy} DIMENSIONS
FREQ [CALCULATED| acTuaL
(kc) |FOR C250F | wouno A ]
0002 yta | VALUE
148 450 480 aus" | we"
206 380 410 3ue” | 78"

Bi—Telephone transmitter battery cleminator
{Type A3V-1C, Plate K598, Cetalogue #K,
Part 2. Availeble only from Western Rail-
road Supply Company. 2428 S. Ashiand
Ave., Chicago 8, Ill. Price $6.95 cach. f.0.b.
Chicago)

M—0-25-250 ma. meter

Shunt—250 ma. meter shunt

CHr—10.5 hy., 110 ma. filter choke (Stancor
C.1001)

Lr=—2.5 mhy., 4-pie v.f. choke ( Miller £4537)

Lz, Ls—Sce text

Ji—3-circuit, normalily-closed mic, jack

Vi+—6BDG6 tube

Ve—6A4V6 tube

Vs, Vi—6BEG tube

Vi—6A4AG7 tube

Ve——2E26 tube

Vr—5V4 tube

Vs, Ve=0D 3 tube
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bleeder and to keep the voltage down
when not actually transmitting. It has
approximately the same loading value
as the power amplifier screen grid. S
and S.» are, respectively, in series with
the microphone and power amplifier
screen circuits, permitting steady “on”
or “push-to-talk” facilities when trans-
mitting. Switch S in the same screen
circuit will be discussed under “Opera-
tion.”

The power supply,; as shown in Fig,
2, requires only a few comments. The
power transformer is one of the TV
types delivering at the high-voltage
winding, 400 volts r.m.s. each side of
center at 225 ma. It has two 6.3 volt
filament and one 5-volt @ 3 amp. rec-
tifier filament windings. As shown, one
of the 6.3 volt windings is unused.
Filament voltage should be checked to
see that it is nearly normal under av-
erage line-loading conditions. In the
writer’s case it was over 7 volts due to
line voltage being in excess of 125
volts. A series resistor, consisting of
four 1-ohm, 2-watt units in parallel,
was installed. Care must be taken to
connect the r.f. line leads from Cw, Cx
to the linc points designated A and B
as shown. This is necessary to bypass
the line switch 8. (i.e., to keep output
resistance down) and to maintain the
correct line-ground relationship. The
“hot” side of the line plug and the
corresponding wall outlet terminals
should be marked with a spot of red
paint for future reference. If it is
necessary to move the transmitter to a
different location, the new wall outlet
should always be marked to indicate
the “hot” side. The two capacitors Cas
and Cw in series should not exceed 4
efd. each. Their only purpose is to
raise the output voltage but at no load
(i.e., during warmup period) the high-
est reading should not exceed 465 mo-
mentarily. A higher voltage might
eventually damage Cx.

Construction Details

The chassis and panel are of alumi-
num. The chassis is a standard 10” x
14" x 3” unit and the panel was cut to
10" x 16" from #14 gauge stock. A
wooden cabinet with hinged lid and
chest (drop) handles was made to suit.
The bottom of the cabinet has six rub-
ber feet and a ventilation hole 5” x 8”
cut out. A perforated metal cabinet
would do just as well and might be
better from the shielding angle. The
pancl was finished in blue-grey wrin-
kle lacquer and the cabinet in battle-
ship grey. The top and rear lip of the
chassis were also painted (see Fig. 1)
to make the socket and component
decals stand out.

Some of the main components are
labelled in Fig. 1. The small aluminum
clamp, visible in the upper right-hand
corner, was fabricated to anchor the
mike capsule and grille cloth to the
panel. Capacitors x5 and Cx are lo-
cated just above the ceramic plate cap
of Vs; further construction details on
the mounting of these capacitors are
given in Fig. 2. Fig. 4, the under chas-
sis view, shows the position of major

September, 1955

L

components. Audio transformers T
and T: are mounted inside small LMB
box chassis, and attached urder the
chassis as shown. RFC, is soldered di-
rectly to C» at right angles to the
chassis, while RFC. is mounted paral-
lel to the chassis on a 112" x 6-32 ma-
chine screw, and with about %" clear-
ance from the chassis. The sockets for
Vs, Vo, and V: are ceramic octals while
the remainder are Bakelite. L:-L: are
wound on a 6” length of 3%4” diameter
cardboard mailing tube attached to the
chassis by two small angle brackets.
The tube is first prepared by coating
the inside, outside, and edges with
shellae, and covering the outside with
a layer of Pliofilm or Cellophane.
Winding details are given later. R.. the
a.g.c. potentiometer, is mounted under
the chassis so that the center (arm)
solders directly to pin #1 of the V,
socket. Choke CH, is attached to the
inside rear lip of the chassis, imme-
diately under the battery eliminator
B, (see Fig. 4).

Ly, the oscillator inductor, consists
of a 4-pi, 2% mhy. r.f. choke with pig-
tail leads. Cathode connection is made
to the junction of the first and second
pies up from the ground end. The lead
from the cathode pin of the Vs socket.
should be securely anchored to L, with
plastic tape to avoid breaking the
fragile choke wire.

The final and output coils, L and Ls,
(see Fig. 2) are wound with #18 and
#16 enamel wire as described below.
The bottom end of L: connects to Cxs
and to chassis ground with the short-
est possible leads. The top (over-
lapped) end of Ls connects to C,
which in turn goes to the grounded
side of the line. The bottom (nearest
chassis) end of L: connects to Ca.

Starting about 14” from the fop of
the coil form, mark off the designated
winding spaces “A’” shown in Fig. 2.
Commence winding from the bottom
of L. upward, closewound, until within
about 1” from the top mark. From
here to the top, make twisted loop taps

-
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Fig. 3. Front panel view of transmitter. Contirols are identified in text.

each 3 turns until finished, with no one
tap directly over the other. Wrap the
bottom % “ of L. with three layers of
Pliofilm or Cellophane, overlapping
about 14” below the bottom of L., and
seal on with Scotch tape.

Starting up distance “B’ from the
bottom of coil form, commence close
winding, making & twisted loop tap
each 3 turns until 5 taps have been
made; continue winding with no fur-
ther taps, until within about %" of
the bottom of L. tabout 15 turns by
this time), then continue winding up
across the empty (%"”) space, close
winding over the bottom of L. for
about 1£“, roughly about 8 turns. La
will therefore have a total of about 23
turns. This is not eritical and may be
varied one or two turns either way.
Anchor the top free end of L, to L; by
means of a few strips of clear Scotch
tape at right angles to each other.
This free end of Ls; should pass through
(puncture) the first strip of tape, the
remaining strips holding down the
first. The bottom of L: and both ends
of Ls should have about 6” or 8” left for
connecting purposes, later cut to proper
length and tinned. A two-lug, solder-
ing-type terminal strip should be
mounted on top of the chassis between
the bottom of the ¢oil form and T, for
terminating L., with leads from this
strip brought down under the chassis
to capacitors Cx% and Cx, also on a lug-
type terminal strip.

Finally clean and tin all taps and
leads on L: and L. and give the com-
plete unit a coating of clear lacquer,
with an extra dase around each tap
and the ends. Connections are made to
the taps by means of small phosphor-
bronze clips (Mueller #88).

Adjustments and Operation

Step 1: Disconnect the power am-
plifier plate supply lead. Switch on the
transmitter, first with V; removed, and
check filament voltage, adding a suit-
able series-heater resistor if line
voltage is too high. Shut off, replace
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V: and switch on again. Connect a d.c.
vacuum-tube voltmeter from chassis to
upper end of R {before switching on
again). Voltage should rise to not more
than about 465, then drop back to be-
tween 430 and 450 volts, assuming that
a power transformer of the listed
rating is used. Check voltages at points
C, D, F, @, and K. They should be in
excess of 245, 120, 300, 120, and 200
volts respectively, with Ry set at about
% to full resistance in the circuit.
Now adjust Cis to about % full mesh
and Cw to about 10% of full mesh. Set
meter to “Osc. Plate.” Current should
be around 10 to 12 ma. Now switch
meter to “P. A. Grid” and a reading
of 3 to 4 ma. should be obtained. Shut
off unit,

Step 2A: Set the oscillator to correct
frequency (148 or 206 kc.). This can be
accomplished with an audio signal gen-
erator covering this range, plus either
a scope or an a.c, vacuum-tube volt-
meter, preferably the former. If the
signal generator is of the low imped-
ance type, put a series resistance of at
least 20,000 ohms in the “hot” lead and
connect to the horizontal terminals of
the scope, ground terminals of both
instruments also connected together.
With the gencrator at the desired op-
erating frequency, gain of it and the
horizontal amplifier should be adjusted
to give a normal trace. The vertical
scope input should be connected to the
transmitter, the ‘‘hot"” lead being con-
nected to the power amplifier grid
through a series capacitor of 20 uefd.
or less. Connect external sync of the
scope to the vertical terminals. With
the high-voltage power amplifier plate
supply still disconnected (and left this
way until otherwise instructed), switch
on the transmitter and adjust the ver-
tical gain of the scope for a pattern-of
correct height. Now slowly adjust Cu
to either side of its present setting un-
til a circular or nearly circular pat-
tern is obtained on the scope. If the
pattern is too unsteady, try connecting

the external sync to the horizontal
terminals instead of the vertical. Shut
transmitter off.

Step 2B: This is an alternative to
Step 2A if a scope is not available. Con-
nect the signal generator to an a.c.
vacuum-tube voltmeter but without
any series resistor if low impedance,
and adjust to give a reading of around
5 volts at mid-scale on the meter. Con-
nect the “hot” lead of the meter to the
power amplifier grid as mentioned in
Step 2A. Switch on transmitter. If
a.c. meter reads off-scale, cut series
capacitor to about 5 uefd. or simply
clip it to the insulated portion of R
or R or, if necessary, just place this
lead close to the power amplifier grid
circuit, enough to slightly increase the

. reading from the generator alone, Next

adjust ¢y until the meter reading
starts to rise. Since this will be quite
sharp and sudden, it will require very
careful and slight adjustment of Cis at
resonance. At  resonance the meter
reading may even increase enough to
go off-scale. In this case, reduce the
signal generator gain a little. Shut
unit off.

Step 3: Adjustment of balanced mod-
ulator. The value of C. was chosen so
that its setting would not be critical,
somewhere around minimum capacity.
By meshing it about 10% or so, it can
be used as a final fine-tuning adjust-
ment for Ci: after the power amplifier
stage is operating correctly. Balance
will probably be correct anywhere
from minimum to about half mesh of
Cw. However, if a scope is available,
it would be advisable to check balance
with it. Connect it and the signal gen-
erator to the transmitter as in Step
2A. Now disconnect one of the control
grid leads to Vs or V, from T, prior to
turning on the transmitter, and short
the two control grids together at pins
#7. Apply a constant audio tone from
another generator, say about 1000 cps,
either into the mike from some repro-
ducer, or to the grid of V,, starting

Fig. 4. Bottom view of transmitter with major under-chassis parts identified.
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with quite low gain. Switch on trans-
mitter and adjust €. for the circle
pattern, but with the audio tone off to
start. Next increase the gain of the
tone input and watch the scope screen.
If the circle pattern broadens or other-
wise changes, adjust Cw a little one
way or the other, followed by a new
setting of Cu (with no tone) to the
original correct frequency. When the
tone either “on” or “off” makes no
difference in the circle pattern, the
modulator is balanced. Shut off the
unit and connect the grids of V; and
V. back as they should be, first re-
moving the shorting lead.

Step }: Deviation adjustment. As a
start, set the a.g.c. and mike level po-
tentiometers at about half scale. This
should be a fair setting for NFM
(Narrow Frequency Modulation) with
about 2 ke. or not more than 3 kc. de-
viation. A listening test at a point a
block or more from the transmitter
should show no appreciable distortion.
If there should be distortion, leave the
mike level at mid-position, and adjust
the a.g.c. until there is no distortion.
Since this is a strictly inaccurate “cut
and try” method, a test should be
made with a scope and the setup men-
tioned in Step 2A. With mike level at
zero, obtain a circle pattern. Next
apply a constant tone to the micre-
phone through some sort of reproducer
(headphones, speaker, etc.) with mike
level again at mid-position. Increase
the tone output from zero gain on the
audio generator until the circle pat-
tern just broadens so that it is no
longer a circle. Detune the 148 ke. (or
206 kec.) generator setting slightly,
first to one side then the other of the
original setting. It should be possible
to again obtain a circle on both sides
of the center frequency. If the new
circles are obtained more than 2 or 3
kec. each side, increase the a.g.c. from
its original mid-position until deviation
is correct. If it is less than 2 kc., de-
crease the a.g.c. until the new circles
indicate correct deviation. Shut off
transmitter.

Step 5: Final amplifier adjustment.
This should be done with plate voltage
connected. An r.f. ammeter of 0-2 or
0-2% amperes is required while ad-
justing for optimum output to the line.
First, set the tap clip of L. at about
the center position, and the Ls clip at
the first tap, that is, on the tap near-
est to the bottom of L. (i.e, minimum

coupling). Switch on transmitter with

8, in the neutral position. When unit
has warmed up, depress 8. momentari-
ly, just long enough to note the three
power amplifier meter readings, re-
membering that the cathode current is
the sum of all three when calculating
the power amplifier plate current.
Cathode current should never be al-
lowed to exceed 80 ma. other than mo-
mentarily. Normal current for the
screen is 10 ma. and grid current can
be anywhere from about 2.5 to a max-
imum of 3.5 milliamperes for the 2E26.
If cathode and screen currents exceed
these values with §: (on rear lip of

(Continued on page 162)
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One of the four RCA color cameras in
use at NBC's Burbank studio. Each
of these color camera chains contains
three RCA image orhicon tubes. Each
camera has ¢ lens turret which will
permit use of four different lenses.

Over-all view of th2 NBC color studio in Burbank., There are 1280 lighting outlets,
located on tke lighting pipe battens and in ou‘let bores zlong the walls. About
1000 Lghting fixtures, in sizes from 500 watts to 5000 watits. have been incorporaied.

NBC's New Burbank Color Studio

HE National Broadcasting Company’s $3,716.000 co'or 7 desian. which antici
studio in Burbank, California has a number of unicue F[e“ble esigit !pates future

features which provide special facilities to meet the de- S . . .
mand of colorcasting and the production of the net- developments in colorcasting, makes this
work’s series of “Color Spectaculars.”

A control building. alongside the color studio proper,
is a two-story structure containing all of the control
functions for the existing studio as well as facilities for
future expansion. The video control room contains a ’ ’ ‘
video console, black-and-white and color moniters, scones,

a special video egquipment rack, and auxiliary camera

new facility a "Television Dream City".

equipmen.t. _ The run-through on a colorcast includes setting up the cameras
Each video engineer can talk via phone to his own cam- and presetting the special swi'ching sys‘em. Live sub’ects and

eraman separately or can hook into a conference circuit. various coler swatches are used for making needxd cdiustments.

Signals for the cameras go into the switching system. .

This newly-designed systen1 permits optimum transmis-
sion of the color signal and makes possible special video
effects as well as providing simipler and surer operation
through the use of a preset system.

This preset feature permits the technical director to do
all camera switching with one hand. This includes both
previewing and program switching. The operation en-
tails presetting the camera or remote signal by pushing
the appropriate preset button. This presetting dis-
plays the picture on a color monitor. When the director
wishes to put this shot on the air, he either pushes the
cut bar, which is similar to a typewriter space bar, or he
pulls either the dissolve handle or the special effecis
handle to transfer to that picture by means of a lap dis-
solve or by special effect. He is now ready to preset
another camera and transfer it to an “on-the-air’” status
by onc of the three means available to him.

In thc program control room a monitor housing is
fastened to the wall in front of the director's console.
This housing contains black-and-white monitors con-
nected to each camera's output as well as black-and-
white monitors swhich arc patchable to other signal
sourccs within the studio.

The network emphasizes that the most notewortny
features are the provisions for color progress. 3G
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An analysis of the mechanical
and electronic details of one
of the most reasonable tape
decks commercially available.

HE demand for assemble-it-yourself audio components

continues unabated with the result that more and more

such equipment is becoming available to the audiophile.
Among such units are the “Motek” tape deck and the "“Fen-
Tone” tape preamplifier, both of which are being offered
by the Fenton Company, 15 Moore Street, New York 4,
New York.

The tape deck is made by Modern Techniques of London
while the preamplifier is made in the United States by
Fenton. The tape deck will function for both record and
playback operations and incorporates a separate erase
head. Although designed to operate at a single speed, the
deck is available for 33, 7%2, or 15 ips tape speeds. The
T2 ips speed is standard with the other speeds available
on special order. It records one-half track and the deck
will accommodate all reels up to 7" in diameter.

The “Motek” incorporates three special British-made
Collaro motors. Each of these motors has two separate
coils which can be connected in such a way that the deck
can be operated on either 117 or 220 volts. The deck is
supplied for operation on 117 volts, 60 cycles but other
frequencies from 40 to 80 cycles are available on special
order at a slight additional cost.

The deck comes equipped with a six-conductor cable;
one shielded cable connects to the erase head, another to
the record-playback head, while the other two single wires
serve as the bias oscillator interlock.

The “Motek’” will operate from a horizontal position up
to about 89 degrees vertical. Wow and flutter is approxi-
mately .3 per-cent. Long term stability of the deck (error
per hour) is * 3 seconds.

The record-playback head is made of Mumetal and has a
gap of .0005”. The record bias is .2 ma., bias voltage is 35,
while the required signal voltage is approximately 5. The
erase head is of beryllium-copper laminate. Its gap is also
.0005”. Erase current is 500 mw. while erase voltage is 170
at 45 ke.

Frequency response of the record-playback head is 50 to

48

Top and bottom views of the
"Motek” tape deck. It uses
three special British-made Col-
laro motors. It features dynamic
rather than mechanical braking.

~ A Tape Deck

14,500 cps *= 2 db which is adequate for most applications.
The tape deck uses dynamic braking rather than the
more commonly-used friction brakes. There are several
reasons for this. Dynamic braking offers less chance of
broken tape; since there are no mechanical parts there is
less chance of the brakes going out of adjustment thus
minimizing servicing; and they can be built cheaper.

Dynamic braking has one disadvantage in that it does
not stop as fast at high speeds as the friction type. Dynamic
brakes will operate almost immediately at low speeds but
will coast about 10 revolutions with a 7" reel before stop-
ping at high speeds. This is no disadvantage except in
cueing operations. In all cases, however, the same size
reel should be used for both takeup and feed. If they
differ in size there is some likelihood of tape spillage.

The design of the deck is such that erasing is only done
just prior to recording. Should anyone desire to erase the
tape several times, which is quite common, the only pos-
sible way in which this can be achieved is to switch the
unit into the **Record” position and run the tape through
with the volume contrel of the preamplifier set at the
minimum point. There are no objections to this proce-
dure unless the preamplifier’ has a relatively high hiss or
hum level.

Since NARTB only established 15 ips recording stand-
ards, the 7% ips curves vary according to the makers of
pre-recorded tapes. Also, there are no established stand-
ards of R/P head characteristics; thus tape deck manufac-
turers have to build their own matching preamps and
choose one of the many existing playback curves. Fenton
has chosen the Eacore “Treasure Tape” curve, therefore
this pre-recorded tape will give optimum performance on
the “Motek” TPR-1 combination. However, on its new,
higher-priced preamp, the PRO-2, Fenton incorporates a
choice of three individual recording curves. Let's hope
that the time will come when recording heads and pre-
recorded tape curves will be standardized, permitting music
lovers to select any tape preamp of their liking, much the
same way they now select their high-fidelity audio am-
plifiers.

Although interest in binaural is not too great at the
present time, there are some individuals who contemplate
using their tape machines for binaural operation. Obviously
this unit, as marketed, was not designed for such service.
Normally any machine can be converted to such operation
by substituting a binaural head. This can also be done on
this unit, however, it is not a simple task and is not ad-
visable.

RADIO & TELEVISION NEWS
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The companion preamplifier designed by Fenton for use with the “Motek™
tape deck. The power supply is built on separate chassis, reducing hum.

or the Home Music System

Companion Preamplifier

Although the tape deck just discussed is a relative new-
comer to the field—it was first shown to the public last
October at the New York Audio Fair—the companion
TPR-1 tape recorder preamp is an even newer develop-
ment.

This unit provides all the necessary preamplification for
both record and playback operation in addition to a bias-
erase oscillator. The only other equipment required is a
good high-quality power amplifier and speaker system.

As can be noted from the photograph, the power supply
for the preamp is built on a separate chassis. The ad-
vantage, of course, is that it can be placed in a remote
location from the preamp, thereby reducing over-all hum
pickup.

The prcamp incorporates two high-impedance inputs—
one for mike and the other for the phono, tuner, radio, or
hi-fi amplifier tape output. A high impedance (2% volts)
output can be fed into the high-fidelity amplifier with
which the unit is used. The “Record-Playback” switch is
mcorporated on the preamp.

The TPR-1 circuit uses five tubes—a 6X5GTA, 6AQS5,

6E5, 12AT7, and 5879, the last two shock-mounted. Bias
and erase frequency is adjustable from 43 to 55 ke.; signal-
to-noise ratio is —55 db; the record [requeney is better
than 50-10,500 cps * 3 db, while the playback frequency is
better than 50-14,000 eps = 3 db.

In the *Rccord” position the unit functions as a record
oscillator furnishing erase and bias voltages as well as the
record amplifier, furnishing enough gain to fully modulate
the tape from either a high-impedance ¢rystal microphone
(—55 db or more) or any source supplying 5 volt or morc.
In the “Playback” position, the unit acts as a playback
preamplifier with enough gain to drive any high-level input
amplifier to full output from an 83 per-cent modulated
tape.

Although the preamp is being offcred in both kit and
assembled forms, the price differential of $5.00 malkes the
fully-wired unit the more attractive buy except for those
who enjoy the challenge of assembiing thecir own equip-
ment. Factory-assembled, the preamplificr is priced at
$39.75 net while the kit is $34.75. The kit is a prefab
job which is partially assembled. All sockets, jacks, etc.
are riveted to the chassis, the switeh is partially assembled,
and the connecting cable is precut and stripped. —30—
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HOW TO IMPRUVE "YOUR HI-Fi AMPllFlER

Hegal T

By MILTON S. KIVER

Don't try to re-design your amplifier—but there are

several simple improvements that can be made on any unit.

NTEREST in high-fidelity is at the
I highest pitch it has ever been and

from all indications it is headed even
higher. Alert service technicians wel-
come this growth for it means new
sources of revenue. The expansion is
also a boon to the hi-fi enthusiast be-
cause the more interest the public
shows in a product, the more time and
effort manufacturers will spend trying
to improve it. As a result, everyone
benefits.

The heart of a high-fidelity system
lies in the amplifier. Here is the place
where the audio signal receives the
major portion of its amplification and,
frequently, the major portion of its
distortion.

Commercial amplifiers on the mar-
ket and build-it-yourself Kkits come in
a variety of power capabilities and in
a range of qualities. It may very well
be that the amplifier you finally pur-
chase (either factory-wired or in Kkit
formi does not have as low a noise
level, or as clean a sound. or as wide
a responsc as you would like it to have.
But to get what you really want would
entail more money than you care to
spend. Must you, then, be satisfied
with less or is there something you
can do to improve the quality of your
system?

While changes in basic circuit de-
sign are seldom feasible, there are a
number of “fringe” modifications that
can be made to measurably improve
the characteristics of an amplifier. In
most instances, the additional com-
ponent costs are nominal and anyone
with a basie understanding of amplifier
opcration may make the changes
readily
50

The important attributes of an audio
amplifier include hum, noise, frequen-
cy response, output, and distortion (at
rated output). For a well-designed
amplifier, hum and noise would be on
the order of 70 db or more below rated
output and frequency response would
be flat from about 30 to 50 cycles at
the low end to well above 20,000 cycles
at the high end. Distortion, to have
any significance, must be measured at
rated output and anything less than 2
per-cent intermodulation distortion
can be considered excellent.

Here, then, is a set of figures to
work against in evaluating the per-
formance of your particular system.
If you feel that your amplifier could
stand improvement, certain simple
steps can be taken to step up its per-
formance.

Hum

The presence of hum in the loud-
speaker is an indication that a.c. is
somehow reaching the signal path of
the amplifier. As a first step in deal-
ing with this problem. a complete

Fig. 1. Appearance of hum on an oscillo-
scope connected across amplifier output.
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measurement should be made to de-
termine just how much voltage there
is. With this information on hand, you
will then be in a position to know
exactly how much improvement each
corrective change provides.

The hum measurement is made as
follows:

Disconnect the speaker voice coil
from the amplifier and substitute an
equivalent resistor of the proper watt-
age rating. In the usual case, this
might be an 8- or 16-ohm resistor
rated at 10, 20, or 30 watts, depending
on the amplifier output. Then, with
nothing connected to the input of the
amplifier and the volume control wide
open, measure the hum voltage appear-
ing across the load resistor. This can
be readily done with an oscilloscope
and might appear as shown in Fig. 1.
A v..v.m. can also be used for the
same purpose provided it is sensitive
enough. The oscilloscope, however, is
the more desirable instrument.

If the hum power is desired, take
the square of the hum voltage (r.m.s.
value) and divide it by the resistance
of the load. The result is hum power.
Then, by the use of the formula:
where : P, = rated power output of am-

plifier
P; = hum power output
you can obtain the number of db the
hum level is below rated output. Any
value in excess of 65 to 70 db can be
considered good.

The sources of hum in an amplifier
are many and diverse, but in the
present discussion only those which
can be corrected fairly readily will be
considered. For example, parts place-
ment has a very definite bearing on the
amount of hum heard in the speaker.
However, to remedy this situation
would mean we would have to re-
arrange the chassis parts layout and
this is seldom feasible in existing
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cquipment. Hence. this point will not
be considered. To a certain extent,
the same is true of shielding. Large
components, such as transformers and
chokes, are not readily shielded by
adding auxiliary shields. On the other
hand, tubes can be shielded quite
easily, The problem, then, is to see
what we can do to reduce hum sim-
ply. economically, and effectively.

One of the important sources of hum
in an audio amplifier stems from the
use of a.c. to heat the cathodes of the
low-level stages. This alternating volt-
age can reach the other tube elements
by electrostatic and electromagnetic
coupling (between the cathode and the
grid, screen grid and plate) and also
by means of leakage paths from heater
to cathode. To avoid these difficulties,
many higher priced amplifiers (and
preamplificrs) use d.c. to heat the
cathodes. The required current can be
obtained from a separate power supply
(Fig. 2A) or by utilizing the cathode
currents flowing through the power
output amplifier (Fig. 2B).

In established circuits, a simple ap-
proach to hum reduction and one
which is frequently quite effective is
demonstrated in Fig. 3. A small 100-
ohm, 2-watt potentiometer is shunted
across the heater windings of the
power transformer. The center arm of
the control is grounded. (If the trans-
former winding itself has a center tap,
this should be left unconnected.) Then,
with the system in operation, the po-
tentiometer arm is rotated until the
hum level is at its lowest point.

An elaboration of this circuit is
shown in Fig. 4. The potentiometer is
retained, and a small positive voltage
has been introduced into the heater
circuit. The purpose of the “B-" volt-
age is to make each tube heater suffi-
ciently positive so that no leakage
current can flow from heater to cath-
ode, thereby eliminating this method
of hum introduction. The amount of
positive voltage required is small, on
the order of 30 to 40 volts, and it may
be obtained by connecting appropriate
resistors across the power supply out-
put.

Another useful method of minimiz-
ing thc amount of hum reaching the
grid of an amplifier is through the use
of a single grounding point for the
grid and cathode circuits of any single
stage. The reason for this stipulation
is that if the grid and cathode circuits
are grounded at separate points, any
a.c. flowing through the chassis will
develop a minute voltage across the
chassis resistance betwcen the two
grounding points. This voltage is thus
placed effectively in series with the
signal voltage, causing hum to appear
in the tube output.

As a matter of general practice, it is
best to use a single bus bar (or No. 12
or 14 wire) as the grounding line for
the entire amplifier. The bar is every-
where insulated from the chassis ex-
cept at one point. This is usually
chosen at the input to the system. By
this means, the introduction of hum
from currents circulating through the
chassis is avoided.
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Finally, all hecater wires traveling
from tube to tube should be carefully
twisted about each other to effect as
much of a cancellation of magnetic
fields as it is possible to achieve. An
interesting practice which may assist
in hum reduction is to run the heater
wires above the chassis—rather than
along the underside. Holes are drilled
at the heater terminals of each socket,
enabling the wires to make suitable
contact with the terminal lugs. In this
way, the chassis acts as an effective
shield between the 60-cycle a.c. fields
and the various circuit components.

The foregoing hum sources have all
been directly associated with the power
line and hence the frequency is 60
cycles. There is still another source
of hum, that due to insufficient filter-
ing of the “B+" voltage. The ripple
frequency here is 120 cycles due to the
full-wave rectifying action common to
all amplifier power rectifiers. As far as
audibility is concerned, both sources of
hum are equally annoying, however,
the frequency is stressed so that the
technician may use this difference to
determine whether the hum is being
brought in from the power supply or
the heaters.

The obvious solution to hum in the
“B+" line is additional filtering. As a
start, shunt additional filter capacitors
across the “B+" line and note whether
the hum level decreases. If it does, and
the existing capacitors are judged to
be good, then the extra capacitors may
simply be added to the system, or the
original units may be removed and
higher-valued capacitors inserted in
their place.

Each of the foregoing suggestions
will afford a certain amount of relief
from hum and all together will reduce
hum substantially. In instanccs where
the technician has difficulty locating
the source of the hum, a useful ap-
proach is to start at the grids of the
output stages and work back to the
input, one stage at a time. The grids
of all stages prior to the one being
worked should be grounded so that any
hum they may contribute is prevented
from reaching the part of the system
being worked on. Try to reduce the
hum of cach stage to as low a level as
possible before moving on to the next
stage. In this way, systematic correc-
tion can be worked out.

Noise

Another important characteristic of
amplifier operation is the amount of
noise that the system develops. As with
hum, it is the low-level stages that
are most critical in this respect and it
is specifically toward them that cor-
rective measures are directed.

Noise in an amplifier is due to two
main sources—thermal agitation and
tube hiss.

Thermal agitation arises.from the
random motion of electrons in any con-
ductor. The movement of the electrons,
in both directions, constitutes a cur-
rent flow. Since there are usually a
few more electrons moving in one di-
rection than in the other, a voltage is
set up across the conductor which .is

www americanradiohistorvy com

FULL~WAVE BRIDGE
TYPE OF SELENIUM
RECTIFIER

25-50n
0w

1|+

== 2500
S0V

== TUBE HEATERS
= {LOW-LEVEL STAGES)

tar

POWER
OuUTPUT

16N

TUBE HEATERS
(LOW-LEVEL $TAGES) 18

Fig. 2. {A) A suitable d.c. heater supply.
The setting of R, depends on veltage out.
put of rectifier and number of heaters in
series. Also. shunting resistors for tube
heaters may be needed if tubes require
different currents. (B) Another method for
obtaining d.c. power for the heaters of
low-level stages. R, is chosen so that its
voltage drop plus those of the heaters
equals required stage bias. If tooc much
cathode current is available, a suit-
able shunting resistor will be required.
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Fig. 3. A simple hum-reducing control. This
can readily be added to existing amplifiers.

proportional to the net current flow
and the value of the conductor re-
sistance. The polarity of the voltage
due to thermal agitation changes con-
stantly, depending on the direction in
which the maximum number of elec-
trons is moving. Because of this, there
is no definite pattern to the random
voltage, or, for that matter, any one
frequency at which the electrons move.
(Continued on page 126)

Fig. 4. How a small positive d.c. voltage
can be introduced into the heater circuit.
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Do you always use the right resistor at the right time?

This review of commercial resistors should be of help.

HERE is no single application of
Telectricity where resistance does not
play an important part. Whenever
clectrons move there is some opposi-
tion to this flow, and the size of this
resistance is a vital parameter in the
most fundamental of electrical laws,
Ohm'’s Law. For this reason, the re-
sistance element is invariably found
in every single application of electron-
ics and the value of this resistance is
usually essential to the circuit.
Although every component contains
some resistance, the lumped or calcu-
lated resistance takes the form of a
special component. One definition of
an ideal resistor is that it offers equal
impedance to the flow of d.c. and a.c.
at all frequencies. An ideal resistor
should not have any inductance or ca-
pacitance. In discussing the various
types of fixed and variable resistors
we shall point out their limitations as
to inductance and capacitance, as well
as the changes which temperature and
humidity can effect on typical resistors.
The complexity of modern electronic
cquipment requires a great variety of
spccialized resistors with all sorts
of differeiit temperature, humidity,
power, and other ratings. Another im-

Fig. 1. Some typical fixed composition-
type resistors of various wattage ratings.
These particular units are from IRC.

portant aspect of resistance is the tol-
erance which may be desired in spe-
cific applications.

Fixed Composition

Fixed composition resistors are the
most commonly used types, especially
in radio and TV receivers. Surely the
14 watt, % watt, 1 watt, and 2 watt
carbon composition types shown in
Fig. 1 are familiar to all readers. These
resistors consist of a core of carbon
composition mixture, molded into an
insulating material. The outside of the
insulating material is painted with the
value of the resistance in the color
code, and the wattage rating of the
unit is indicated by its size. These re-
sistors are available in three standard
tolerances, 20%, 10%, and 5% and,
while the 5% units are marked with a
gold stripe and the 10% units have a
silver stripe, the 20% types have only
the three colors indicating the resist-
ance value, Resistor values standard-
ized by the Radio-Electronics-Television
Manufacturers Association (RETMA)
are arranged according to tolerances.
Thus, for example, 5% resistors are
available in 270, 300, 330, 360, and 390
ohms while in the 20% types only the

Fig. 2. Shown here are two Allen-Bradley
composition-type resistors. metal encased
to lacilitate the dissipation of heat.

270, 330,
standard..

Carbon composition types are oc-
casionally found in 34 watt sizes. Also,
1% watt composition resistors are avail-
able only down to 10 ohms. Lower
resistances are made in the same size
insulated body, but contain a resist-
ance wire coil. This means they can-
not be used in r.f. circuits.

When resistors are used in high-
frequency circuits, the lead length
often becomes critical as does the
proximity of the insulated body to the
chassis, since this increases the stray
capacity of the system. If proper lead
lengths and positioning of the resistor
are observed, carbon composition re-
sistors can be used up to 2000 mec.

In general, high temperatures in the
area of a resistor will increase its re-
sistance; with carbon composition
types great resistance variations are
possible. After heat has been applied
for some time the resistance may in-
crease far beyond the tolerance speci-
fied and remain high even when the
heat is removed. For this reason, it
is important when replacing resistors
to avoid heating the resistor body with
the soldering iron. It is good practice

and 390 ohm values are

Fig. 3. Three types of resistive film fe-
sistors made by Aerovox are shown here:
ceramic. metal, and lacquer exteriors.

ey
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RHECSTAT

Fig. 4. Two Sprague spiral-wound film-
type resistors; one is encased in plas-
tic. These are used for high voltages.

to apply the soldering iron only at the
connection, holding the part of the pig-
tail lead nearcst the resistor body with
long-nosed plicrs. The pliers serve to
draw off some of the heat and there-
by reduce the danger of overheating
the resistance element.

Carbon resistors which have over-
heated in operation, possibly due to a
short somewhere in the circuit, should
always be replaced. They are usually
discolored, have high resistance, and
are quite brittle. TV service tech-
nicians will find that such overheated
resistors often crack and cause inter-
mittent defects.

In high voltage circuits carbon com-
position resistors must be used with
great care to avoid internal arcing or
breakdown of the resistance element.
Many early TV receivers used a high-
voltage doubler circuit with a bleeder
consisting of 4 or 5 one-watt carbon
composition resistors in series. The
series arrangement was necessary to
keep the voltage across each resistor
below 1000 volts. This is generally the
potential considered safe for 1-watt re-
sistors. Later, special carbon-film
high-voltage resistors were used.

For carbon composition resistors, the
accepted practice requires that the
actual power dissipated in the resistor
be no more than half of the rated

Fig. 7. Ceramic core. wirewound resistors
of fixed value used for relatively large
power dissipations. These are by Spraque.

Fig. 5. Various sizes of adjustable wire.
wound resistors are shown here. These
particular units are made by Ohmite.

wattage. To keep components really
cool to guarantee stable operation, one-
fourth is sometimes used. Thus, if %
watt is actually dissipated, a 2-watt
resistor will be specified. In circuits
where r.f. energy is present in addi-
tion to the calculated d.c. power, suit-
able derating is needed.

A novel way to improve stability
and promote cool operation is the use
of the copper encased carbon resistor,
an example of which is shown in Fig. 2.
The principle here is simply to dissi-
pate the heat in the resistor by means
of a copper ring which transfers the
heat to the chassis or other large
metal object.

Film Type

For applications requiring good
stability with changes in temperature
and humidity as well as great accur-
acy in resistance values, there is now a
variety of film-type resistors available.
Basically, these consist of a core of in-
sulating material, usually a glass rod,
which is coated with a thin film of the
actual resistance material. To make
connections there are small metal caps
with pigtail leads at each end. The
entire unit is either covered with a
special lacquer or else molded into a
solid insulating material. Typical
coated film-type resistors are shown

Fig. 8. Shown here is a noninductive wire-
wound resistor before it is filled with an
insulating impregnant, by Ward Leonard.

Fig. 6. The diference between a rheostat
and potentiometer is shown here symboli
cally. Note that the “pot” has 3 terminals.

in Fig. 3. Power ratings of this type
of resistor vary from 14 to 5 watts.
Unlike carbon composition resistors,
the film-type resistors can usually be
used to about 80% of their rated watt-
age without damage or overheating.
This is due in part to the fact that the
resistance element and the glass core
are quite stable under reasonable tem-
perature variation.

Among the coated type resistors are
the high-voltage resistors found in
many TV sets. As shown in Fig. 4,
the resistance element is applied in a
spiral around the glass or ceramic core
and may then be encased in plastic.

Film - type resistors are usually
marked as to resistance and power
rating and do not use the color code.
Tolerances of 1%, 2%, and 5% are
standard, but some very special appli-
cations may require a 0.5% tolerance.
In general, film-type resistors should
be replaced only with an exact equiv-
alent. Most frequently, these units
are found in test equipment and lab-
oratory power supplies where accuracy
is essential.

Wirewound

Most service technicians consider
any resistor larger than a 2-watt unit
as a power type, and generally do not
pay much attention to these larger

Fig. 9. These are noninductive wirewound
resistors in ceramic disc cases which
may be added together, by Ward Leonard.
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Fig. 10. Shown here are some varieties
of ¢ wirewound resistor using insulated
resistance wire and made by Sprague.

types since they rarely are the source
of difficulty in a receiver. For the en-
gineer, amateur, and hobbyist how-
ever, wirewound resistors are very im-
portant and extensively used. Wire-
wound units can be divided into two
major groups, the fixed types and the
variable types.

Typical adjustable wirewound power
resistors are shown in Fig. 5. These
resistors consist of a ceramic form on
which the resistance wire is wound in
a single layer. A ceramic coating
holds the wire and the end terminals
in place. The sliding tap makes con-
tact with the wire through a small
dimple in the adjustable ring. Loosen-
ing the screw on this ring permits it
to be moved in any direction and al-
lows for adjustment of the resistance.
Caution is indicated here to keep the
movable tap from injuring the re-
sistance wire. This could happen if
the screw is tightened too much or if
the tap is moved without loosening the
serew sufficiently.

At this point, a common source of
confusion. might be cleared up. The
term rheostat does not describe the
type of resistor shown in Fig. 5. A
rheostat is an adjustable resistor with
only two connections; a potentiometer
always has three connections, see
Fig. 6. In electronic work, practically
all variable resistors are of the poten-
tiometer type, whether they take the
shape of the familiar volume control
or are of the slide wire type shown in
Fig. 5. Occasionally, several resistors
are contained in a single ceramic form
as in the well remembered early RCA
630 TV receivers.

Fig. 7 shows a typical assortment of
fixed wirewound resistors ranging
from the small 5-watt unit with axial
pigtail leads to the large 200-watt re-
sistor which requires mounting brack-
ets. These resistors all have certain
common features. They are quite
rugged electrically, maintain their re-
sistance unde:r limited temperature
variation, and are relatively unaffected
by humidity. One disadvantage of the
wirewound types is that the heat they
radiate raises the temperature in ad.
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Fig. 11. The flexible resistors shown
here are made of wire wound around «
Fiberglas tube. These are by Clarostat.

jacent components. Since most of the
wirewound resistors are inductive,
they are not suitable for r.f. circuits.
Special noninductive windings are ob-
tainable which keep inductance and
distributed capacity to a minimum.

A special resistor which contains a
noninductive type winding is shown in
Fig. 8. The resistance wire is-laid into
a ceramic form which is then filled
and sealed up. As a result of the pe-
culiar way in which the resistive ele-
ment is mounted, the inductance of
this unit is kept to a minimum and the
heat dissipation is greatly improved.
A variation is shown in Fig. 9, where
the same type of winding is arranged
within a ceramic disc. As indicated,
several such discs can be mounted
with a single screw and a variety of
circuit connections can be obtained.
This type of resistor is used in rather
specialized equipment and is not gen-
erally found in radio and TV receivers.

Still another type of wirewound re-
sistor is shown in Fig. 10. Obtainable
in a noninductive winding as well as
conventionally wound, this resistor
consists of a ceramic core, insulated
resistance wire, and a ceramic type
outer shell. Features of this resistor
include relatively cool operation, pro-
tection against moisture, humidity, and
other climatic conditions, and rugged-
ness.

Many other varieties of wirewound
resistors are available in a great num-
ber of different shapes, sizes, and body
materials. Some manufacturers use flat
or oval cross sectional forms which al-
low greater compactness. Others offer
precision wirewound resistors with low
power rating, made of many layers of
wound resistance wire. Still other
types are wirewound on ceramic,
sealed into glass. One interesting
type is the flexible Fiberglas resistor
where a resistance wire is looped
around a core of Fiberglas filaments,
and then covered by Fiberglas sleeving
These elements are extremely flexible,
as shown in Fig. 11, and are ideal for
use in electric soldering irons, etc.
Also included among wirewound re-
sistors are ballast tubes and heater-
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Fig. 12. Various types and sizes of po-
tentiometers are shown here, both carbon
and wirewound. These are from Mallory.

type ballasts as well as resistance type
a.c. line cords.

Potentiometers and Controls

The term potentiometer or “pot” is
generally taken to mean a control of
the type shown in Fig. 12, used as
either a volume, tone, or picture con-
trol of some kind. Actually, there
are over a hundred different kinds of
controls varying widely in their elec-
trical characteristics and in mechan-
ical construction, Basically, there are
two types of potentiometers—the wire-
wound and the carbon composition
type. The former is distinguished by
greater precision in many instances
and, of course, by higher power rat-
ings. Carbon composition “pots” are
usually cheaper and allow higher re-
sistance values in a limited space. They
also tend to develop less contact noise,
permit the use of a variety of tapers,
and are almost noninductive.

The size and construction of poten-
tiometers naturally vary with their
power rating. The wirewound power
potentiometers, 10 watts or more, dre
larger and often feature open construc-
tion. Usually only the smaller types,
mostly the carbon composition poten-
tiometers, have switches mounted on
the back. A typical combination
switech and potcntiometer is shown in
Fig. 13. A d.p.d.t. slide switch is added
to the back of the control, permitting
the use of a single shaft for tone con-
trol and high-low switching, or similar
application.

Since the advent of TV, concentric-
shaft potentiometers have become com-
monplace. A special type of potentiom-
eter that is being used in color TV
sets is shown in Fig. 14. The shaft is
made of an insulating material, per-
mitting adjustments to be made by
screwdriver without affecting the
capacity in the circuit. The same po-
tentiometer has twist tabs for mount-
ing it in automatic assembly processes
and is available with special terminals
suitable for printed wiring.

The size of potentiometers has been
reduced greatly and miniature types
are available for such applications as
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slide

Double-throw,
switch mounted on a potentiometer, used
widely in radio and phono, by Stackpole.

Fig. 13. double.pole

hearing aids and other subminiatuy-
ized equipment. Examples of these
very small units are shown in Fig. 15;
these units invariably are of the car-
bon composition type,

In addition to the control applications
familiar from radio and TV, potentiom-
cters are widely used in computers
and telemetering equipment, requir-
ing cxtreme precision and stability.
Some of these special potentiometers
are quite costly, use spiral windings
for greater resolution, and are made
with special resistance tapers and taps.

The taper of any potentiometer is
quite-important and indicates the man-
ner in which resistance varies ‘with
rotation. In this connection, it should
be mentioned that most commercial
potentiometers are useful over about
270 degrees of rotation. The taper is
defined as the relation between per-
cent rotation and per-cent of total
resistance. Most of the standard po-
tentiometers have their tapers ex-
pressed as clockwise rotation, mean-
ing that we look at the control from
the shaft end.

Fig. 16 shows some standard tapers
for carbon composition potentiometers.
Clockwise rotation only is considered
here. Note that all of the curves
start at the 109 rotation point and
end at 95% rotation point. This is due
to the small area at either end of the
control which is part of the end con-
tacts. Curve “A"” represents a linear
change of resistance with rotation.
This type of control is used in most TV
applications except for the audio and
tone controls. Tapers “B" and “C"” are
both used in tone and volume controls
and are modified logarithmic curves.
Curve “W is also a modified log
curve, hut has 37% resistance at its
center position and approaches the
linear taper closely. The taper of
curve “S" is linear over most of the
range but represents slow resistance
changes at either end.

It would be difficult to adjust volume
in a set where a modified-log taper
potentiometer has been replaced by
one having a linear taper. For this
reason, the taper as well as the resist-
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Fig. 14. This potentiometer by Stackpele
has a Bakelite shaft for accurate screw.
driver adjustments and has mounting tabs.

ance value and power rating of the
potentiometer should always be ascer-
tained bhefore replacing a defective
unit.

Power ratings among wirewound
potentiometers range from 3 to 50
watts and are usually stated on the
unit. Carbon composition types vary
from i to 2 watts. The audio models
are usually rated at 2 watts but should
not be operated beyond 1 watt con-
tinuous dissipation. Naturally, the
miniature potentiometers have much
smaller power ratings.

Special Types

Among specialized resistors are such
varied types as thermistors, bolometer
clements, temperature coeflicient units
and a variety of high frequency re-
sistance elements. Typical of the lat-
ter are the carbon-coated card types
used in some microwave attenuators,
or the ferrite materials used in simi-
lar applications. Thermistors are usu-
ally part of a power measuring ap-
paratus and indicate heat rise as a
change in resistance, Thyrite and simi-
lar ceramic materials having a non-
linear resistance characteristic are
used as resistance elements and these

Fig. 16.

Fig. 15. Two varieties of Centralab mini-
aturized carbon potentiometers for hear-
ing aids and other similar applications.

units exhibit great variations in resist-
ance as temperature or current is varied.
These changes are amplified and actu-
ate a meter which is calibrated either
in heat, power, or current, depending
on the application of the thermistor.
Bolometer clements are actually a
variation of the thermistor but are
generally used only for measuring r.f.
power in small quantities.

One type of temperature coefficient
resistor which is used in some TV re-
ceivers is a “Globar’ unit which is con-
nected in series with the tube heaters,
as in some G-E receivers. The purpose
of this resistor is to limit the flow of
current during the initial warm-up
period. As the resistor heats up, its
resistance decreases and allows more
current to flow. This reduces the
danger of voltage surges which can
damage series heaters. When replac-
ing these resistors, exact duplicates
must be used and their location in the
set must be duplicated as well, to
avoid over or under heating them.

Another current - limiting resistor
which is used for the protection of TV
and radio circuits is the “Fusistor,”
made by Bradford Components, Inc.
They are furnished as plug-ins. 30—

Standard taper curves for controls used in television and radic sets.

These are all “right-hand tapers.” The use of each curve is explained in the text.
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By L. F. B. CARINI

Chief Engineer, La Pointe Flectronics Inc.

a Rotator?

Fig. 1. A rotator in-
stallation with a com.
bination type antenna
for uhf and v.hi.
TV reception. The ro-
tator shown here is by
Vee-D-X and is of the
inline type. Guying

ally used to help keep
the installation rigid.
are not shown here.

Fig. 2. Cutaway view
of the Vee-D-X an-
tenna rotator showing
how the drive mech.
anism is positioned
to allow the antenna
mast to be in line with
the support mast.

Now is the time to push TV antenna rotator sales—the

viewing season is reviving and there are more stations.

strides in increasing broadcast

power and adding many new sta-
tions which reduce the number of
fringe areas throughout the country.
TV receiver manufacturers are busy
improving TV sets, designed to bring
in even sharper pictures on weak sig-
nals and, almost daily, a new antenna
design featuring high gain is developed.
Still there are many viewers who get
weak and unstable reception.

For the TV viewer, there is almost
always an immediate and noticeable
improvement in reception resulting
from the installation of a better an-
tenna system.

Too often today, the common prac-
tice is to assume that a given antenna
will work as well in one spot as in an-
other, in the same general area. This
is a serious miscalculation. For best
results it is necessary to evaluate an-
tenna requirements in terms of needed
gain on the existing signal level in the
exact location of the antenna. The
antenna rotator, by increasing antenna
system directivity and minimizing in-
terference, can increase the efficiency
of an antenna system in arcas where
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a number of stations are in operation.
With the advent of u.h.f. stations,
the antenna of today must be truly
versatile. Weather conditions, seasonal
variations, and transitory movements
(clouds, airplanes, foliage, etc.) within
the environmental field of the antenna
influence reception. As most of these
conditions can be corrected for by the
re-orientation of the antenna, the prac-
ticability of employing a rotator as-
sumes an added importance as an ideal
means of compensating for any varia-
bles of propagation. Fundamentally,
the rotator serves two basic functions.
The first is to provide rotation of a
combination v.h.f.-u.h.f. (or selective
channel) antenna for reception of sig-
nals in any compass direction. The
second function is to orient the re-
sponse pattern of an antenna for the
elimination of interference.

In the past, rotators were used
mostly with v.hf. conicals or multi-
channel yagis. Signal strength at v.h.f.
being inherently stronger and more
consistent than at u.h.f., antenna ori-
entation by a rotator was principally
a means of convenient mechanical ex-
pediency. At u.h.f., however, signals
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wires which are actu--

assume an elusive quality and direc-
tivity becomes sharper; therefore, ori-
entation is much more critical, neces-
sitating a careful positioning. of the
antenna in order to obtain optimum
signal strength. Observations made at
u.h.f. have also disclosed that a rotator
can be used effectively to either ‘“cut
in” or “cut out” a station. This selec-
tive positioning of the antenna, known
as ‘‘jogging,” orients the response pat-
tern and, in effect, acts to beam the
antenna’s directional pickup towards
the desired station.

Because u.h.f. frequencies are of
such relatively short wavelengths, mul-
tiple reflection of the waves from sur-
rounding objects is common. These un-
desirable reflections are readily picked
up by the rear or side lobes of the an-
tenna and are responsible for the pres-
ence of ghost images on the screen.
This fact explains why a highly direc-
tional antenna like the yagi or corner
reflector, which inherently possesses a
high front-to-back ratio, assures free-
dom from interference. To use such
an antenna for reception from differ-
ent directions requires a rotator.

Investigation of some rotators now
in use discloses that the basic mechan-
ical design of the existing mechanisms
could be vastly changed to obtain a
different type unit which is compact
and rugged without suffering a loss of
efficiency. Many have large housings
with staggered gear trains. The need
for a large housing is furthered by the
usual provisions for an offset mount-
ing, creating a physical distortion which
is both aesthetically and mechanically
incongruoys with ideal engineering de-
sign. However, most practical engi-
neering design is a compromise in
which some disadvantages are accepted
to obtain some advantages. The off-
set-type mounting allows rapid inter-
change of drive mechanisms.

In considering the over-all design of
a rotator, the obvious requirement is
a rotator drive that is basically simple,
compact, and foolproof in operation.
To be sure, the normal working cycle
of a rotator is not long, as it may be
operated only several "times a_ day,
however, operations at wide extremes
of temperature and during strong
winds combine to subject the rotator
to some rough service. Undoubtedly,
all rotators operate equally well when
new, but continued service over a pe-
riod of years under these conditions
will introduce wear and consequent
trouble.

Gear trains that utilize thin stamped
or die-cut gears obviously cannot be
expected to render long service. Wear
will introduce backlash and the thin
gear face will readily cut into the
mating gear when driven under load
or high torque. Loosely meshed gears
cut a track or groove causing inaccu-
racy due to backlash and introduce
noisy operation due to the resulting
poor coupling.

Rotators become inoperative as a re-
sult of various troubles, notable among
which are:

(Continued on page 160)
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Part 1.

By HERMAN BURSTEIN

Important facts for all hi-fi enthusiasts—a six-part series

covering a semi-technical report on the mechanical design and operation
of tape machines—including a discussion of tapes and equalization problems.

MATEUR use of tape recorders has

gained momentum through devel-

opment of machines which give
good performance at moderate prices.
But tape recording is still in its in-
fancy with respect to use in home
music systems. Price and performance
arc not the only reasons. Tape re-
corders require frequency equalization,
and lack of standard equalization also
presents an obstacle to growth.

It is often observed that a tape
made on machine “A"” exhibits pcor
frequency balance when played back
on machine “B.” Bass or treble may
be excessive or insufficient. The super-
ficial reason is that seldom do two
machines of different manufacture
employ the same kind of equalization.
In a more fundamental sense, the rea-
son lies in different engineering ap-
proaches to maximizing frequency
range and signal-to-noise ratio and
minimizing distortion and cost. Equal-
ization is tightly interrelated with
these four factors as well as with tape
characteristics.

The situation in tape recording is
similar to that which existed in disc
recording before early 1954, when the
RIAA curve was adopted by most
manufacturers. Until then, the disc
makers had spent nearly six years
turning out microgroove records with
a wide variety of frequency char-
acteristics, much to the confusion of
many music lovers.

If amateur use of tape recorders is
to attain its potential growth, equaliza-
tion must be standardized. This means
that a standard machine would turn
out a tape with specific frequency char-
acteristics. Conversely, given a tape
which has been recorded with such
characteristics, a standard machine
would be equalized so as to produce flat
response.

At least three good reasons exist for
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standardizing the equalization of tape
recorders: (1) Pre-recorded tapes
would sound right on any machine and
thus would find a wider market; in turn
it can be expected that a mass market
would lower the cost of pre-recorded
tapes. (2) Exchange of music tapes on
a loan basis would be similarly facili-
tated. (3) Standardization would be
desirable in itself to the extent that it
reflects the best thinking and experi-
ence in getting maximum performance
out of recorders.

The purpose of this series of articles
is to explain the factors and problems
involved in equalization and establish-
ing a standard. To do so effectively re-
quires a description of the principal ele-
ments and processes in tape recording.
Thercfore the discussion of equalization
is preceded by an examination of (1)
the essential elements of a tape record-
er; (2) record and playback losses; (3)
effects of bias current.

The essence of tape recording of
audio frequencies is that a tape coated
with a magnetic substance is magnet-
ized in accordance with an audio signal
as it passes a record head, and later
the magnetized tape produces an audio
voltage as it is drawn past a playback
head. Fig. 1 shows the chief com-
ponents in this process: tape transport
mechanism, heads, record preamplifier,
playback preamplifier, bias oscillator,
and tape.

Transport Mechanism: The basic
function of the transport mechanism
is to draw the tape past the heads at
an accurate and, still more important,
constant rate of speed. Speed varia-
tions have undesirable effects, and the
best machines hold such variations un-
der .2 per-cent. Slow variations (wow)
and medium ones (flutter) cause dis-
cernible changes in pitch, while high-
frequency variations produce noise.

The tape unwinds from a feed reel,
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passes against the heads, and is wound
onto a takeup reel. A spring-actuated
roller presses the tape against thc
capstan, which moves the tape at con-
stant speed. In turn the capstan is
driven by a motor through an idler
wheel or other mechanical linkage.
Guides keep the tape in line with the
heads and prevent it from weaving up
and down.

The feed reel is actually driven in
the direction opposite to tape travel,
as shown by the broken arrow in Fig.
1, and the takeup reel is driven at a
rate exceeding tape motion. Obviously
the tape would break were it not for a
clutch, belt, or other device which
provides for slippage of the reels. Thus
there is tension at both ends of the
tape and at the same time each reel
can rotate in the direction and at the
rate required by tape travel.

To rewind a tape, the pressure roller
is disengaged from the capstan and a
greater driving force is applied to the
feed reel than the takeup reel. Con-
versely, to wind the tape on the take-
up reel, more force is applied to the
latter.

The number of motors may vary
from one to three. The better ma-
chines usually have three, one each
for capstan, feed reel, and takeup reel.
Others do with only one through a sys-
tem of belts or other means of trans-
mission.

In some machines, usually the more
expensive ones, the arrangement of
reels, heads, guides, and other devices
is such as to maintain firm contact
between tape and heads, which is vital.
Other machines employ spring-actu-
ated pressure pads to assure contact.

Transport mechanisms contain all or
some of the following features: brakes
to stop the reels; provision for more
than one speed; interlock mechanism
to prevent fast wind or rewind of tape
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Fig. 2. Variation of magnetic induction (B)
with magnetizing force (H). Refer to article.

during record or playback; lockout
control to prevent accidentally putting
the transport in record position, which
would cause the tape to be erased;
provision for lifting the tape from
the heads during wind or rewind so as
to avoid undue head wear; automatic
shut-off when the tape runs out or
breaks; withdrawal of the idler wheel
from the capstan and the motor shaft
when the transport is not in use in
order to avoid flats on the rubberized
idler wheel; and an odometer for
counting reel revolutions.

Heads: In the sequence shown in
Fig. 1, magnetic patterns on the tape
are removed by the erase head, a sig-
nal is then impressed on the tape by
the record head, and finally the tape
induces a signal in the playback head.
Playback may take place at the same
time as recording or at a later date.

For purposes of monitoring tape
recorder performance, as well as for
rapid testing and adjusting, it is neces-
sary to have three separate - heads
(Fig. 1) so that record and playback
can take place simultaneously when
desired, However, this is impossible
in many machines because they use a
single head for both record and play-
back, the function being determined
by a switch. Generally, only the pro-
fessional and semi-professional ma-
chines employ three heads.

The structure of each head is es-
sentially the same, consisting of a
coil wound about a ring-shaped metal-
lic core with a fine gap. Contact with
the tape is made at the gap. The core
is an alloy possessing high permeabili-
ty—easily magnetized and demagnet-
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ized. In the case of the record and
erase heads, an a.c. current in the coil
magnetizes the core. Inasmuch as the
tape bridges the gap in the core, the
magnetic flux in the core travels
through the tape, magnetizing it. In the
case of the playback head, the tape’s
surface induction—magnetic flux at
right angles to the tape—enters the
head and induces a corresponding volt-
age in the coil of the head.

The record head's flux magnetizes
the tape in accordance with the audio
signal current to the head. The maxi-
mum current needed varies with head
construction and is roughly on the
order of one-tenth to as much as sev-
eral milliamperes. Excessive audio cur-
rent overloads the tape and causes dis-
tortion.

The record head is essentially an in-
ductance and its impedance therefore
rises with frequency over the audio
range. Rising impedance reduces cur-
rent through the head and thereby dis-
criminates against the recording of
high frequencies. To produce a mag-
netic field having constant strength at
all frequencies requires constant cur-
rent. Consequently the record head is
termed a constant-current device. In
all further discussion it is assumed
that, apart from the effects of equaliz-
ing circuits, constant current is sup-
plied to the head for constant signal
input.

To do so it is necessary that, at all

audio frequencies, the plate resistance’

of the tube feeding the head and the
coupling resistor to the head should
provide most of the impedance of the
circuit. This prevents the head from
having an appreciable effect upon cur-
rent flowing through the circuit and
therefore through the head. Also, the
coupling capacitor to the head should
have relatively negligible reactance at
low audio frequencies.

Tape recording requires application
of a bias current (discussed later) to
the record head. When a.c. rather
than d.c. bias is used, as is generally
the case today, the length of the re-
cord head gap (referring to the dimen-
sion parallel to length of the tape: see
Fig. 1) is relatively unimportant be-
cause recording then takes place at
the trailing edge of the gap; in Fig. 1
this would be the right side of the gap.
If the tape recorder has a separate
record head, its gap length is generally
below .001”. If a combination record-
playback head is used, the gap length
is determined by playback require-
ments, which necessitate a length of
.0005” or less to maintain high-fre-
quency response. This will be ex-
plained in Part 3, dealing with record
and playback losses.

Given constant current and assuming
no losses in the head, the record head
presents to the tape the same strength
of field at all audio frequencies (al-
though at high frequencies the amount
of signal recorded is subject to losses,
as will be discussed in Part 3). By
contrast, if the playback head is pre-
sented at all frequencies with constant
magnetic induction, also termed flux
density, it produces a decreasing
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voltage as the frequency is reduced.

The playback head, being an induc-
tive device, has an output proportion-
ate to the rate at which the. induc-
tion on the tape changes per period
of time (per second) as the tape passes
the hcad. This rate of change, or
velocity, is determined by (1) number
of cycles-per-second recorded on the
tape and (2) amplitude of the record-
ing. For equal recorded amplitudes,
the induction velocity increases as fre-
quency rises, and therefore head out-
put goes up. Consequently the play-
back head is termed a constant-veloc-
ity device: constant output for con-
stant velocity.

The erase head performs its func-
tion by subjecting the tape to a rela-
tively large amount of high-frequency
current. Frequency is usually upward
of 30 kc¢. and current may range from
as low as 5 ma. to as high as 300 ma.,
depending upon head construction and
performance specifications. Size of the
gap is not critical and is preferably
relatively long, upward of .005”. so
that the field of the head can ade-
quately penetrate the tape.

The erase head current first satu-
rates the tape, destroying the magnetic
pattern which corresponds to audio
signals. Then as the tape recedes from
the head it is demagnetized as a re-
sult of being subjected to-a magnetic
field which is rapidly alternating in
polarity and at the same time gradu-
ally decreasing in strength.

It might seem that erasure could
be achieved simply by moving the
tape past a strong permanent magnet.
which after saturating the tape would
gracdually remove its induction as the
tape recedes. But this is not so sim-
ple because the flux induced in a mag-
netic medium ordinarily does not vary
linearly with magnetic force. Instead
it follows what is known as a hys-
teresis loop, as shown in Fig. 2,

Fig. 2 represents the variation of
magnetic flux density, or induction,
(B) induced in a particle of the tape
by magnetizing force (H)}. The hys-
teresis loop is marked by the outer
arrows, OC being the start of the loop.
Although final shape of the hysteresis
loop is determined after force H has
undergone many cycles of reversal, the
ultimate shape is not important to this
discussion. As H increases from start-
ing point O, B increases slowly at first,
then rapidly, slowly again, and reaches
saturation at point C. Subsequently as
H is decreased, B does not retrace its
original path but follows a new path so
that when H returns to O, the tape
particle still contains induction equal
to Br.. The fact that the residual in-
duction is B, rather than O explains
the failure of a permanent magnet to
erase satisfactorily. Although the
magnetic pattern of audio signals has
been obliterated, the residual flux on
the tape produces a large amount of
noise when a recording is made on the
tape,

The chain of events in a.c. erasure
is shown in Fig. 3. Magnetizing force
H brings the flux in a particle of the
tape first to saturation point a and
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then to saturation point b of opposite
polarity. The flux is alternately re-
turned to points ¢. d, etec. Thus the in-
duction in the tape particle undergoes
successively smaller hysteresis loops as
the tape moves away from the crase
head, until a state of zero magnetiza-
tion is achieved.

In the case of tape which has been
overloaded by excessive audio current,
the crase head sometimes cannot ef-
fect complete erasure. It is then neces-
sary to use a “bulk eraser,” which is
an clectromagnet weighing a few
pounds and powcered by the 60-cycle,
117-volt line, An cntire reel of tapce
is slowly brought to the bulk eraser,
rotated, and slowly withdrawn, achiev-
ing thorough erasure in about 15 sec-
onds.

The portion of the tape which is af-
feeted by the erase and record heads
or which induces a voltage in the play-
back head is only minutely greater
than the height of the gap (dimension
parallel to width of the tape). There-
fore, using half-track heads with gap
heights slightly less than half the tape
width, it is feasible to record the
bottom half of the tape and then, by
turning the reel upside down, to
record the top half. While the gaps
of the record and playback heads are
of the same height, the erase head gap
is of somewhat greater height in order
to cover more of the tape and insure
crasurce of all the recorded arvea.

The fact that several channels can
be recorded on a tape without mutual
interference is used in connection with
stercophonic recordings, where two,
three, or more channels are recorded
simultancously. Inasmuch as the heads
are considerably larger than the space
occupicd by their gaps, it is generally
necessary to stagger the heads length-
wisc along the tape.

Although half-track heads arc the
rule for home tape recorders, full-
track heads are commonly used in pro-
fessional studio cquipment. Editing,
which involves cutting and splicing, is
impractical when recordings have
been made on bottom and top halves
of a tape. Also, full-track heads give
greater output because, using nearly
the full tape width, they record about
twice as much flux. Thus they have
an advantage on the order of 6 db
over half-track heads.

Preamplifiers: As shown in Fig. 1, in-
coming signal voltages are fed to the
record preamplifier, which provides the
necessary amplification and signal cur-
rent to drive the record head. Gain
must be sufficient not only for sources
supplying a few volts of input, such as
a tuncr, but also for sources supply-
ing but a few millivolts, such as a
microphone.

Voltages induced in the playback
head arc of relatively low order and
require considerable amplification in
the playback preamplifier to develop
an outgoing signal with the one or two
volts required to drive most power
amplifiers to full output. Fig. 1
does not show a power amplifier or
speaker because these units, strict-
ly speaking, are not part of a tape
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recorde:, although they are often in-
cluded in the same package, especially
in the case of home machines.

Amplification is onc of two basic
functions performed by the preampli-
fiers. The other is equalization, Fig.
4 shows the uncqualized frequency re-
sponse of a high gquality record-play-
back head. The same response could
be obtained with a pair of separate
record and playback heads. Reasons
for this characteristic will be discussed
at length in Part 3. It is sufficient
here to point out that bass and treble
boost are necessary in order to con-
vert the curves of Fig. 4 into flat re-
sponse. The general practice is to pro-
vide all or most of the treble boost in
the record preamplifier and all or most
of the bass boost in the playback pre-
amplifier.

The record preamplifier must con-
tain a means for indicating recording
level so that the operator can avoid
tape overload and distortion. The less
expensive machines employ a *“magic
eye” tube or neon lamp, while the more
expensive ones have a vu (volume
unit) meter, which corrcsponds to a
rcading in decibels. In some machines
the vu meter can be switched to in-
dicate playback level, as shown by the
broken arrow in Fig. 1.

The magic eye tube should be cali-
brated so that its shadow closes fully
when the machine is recording at the
maximum distortion level specified by
the manufacturer. In the case of the
vu meter, its pointer should hit zero
(about the middle of the dial) when
the recording level is about 8 or 10
db below the level which produces the
maximum specified distortion. This
margin of 8 or 10 db allows for the
fact that the pointer, being a me-
chanical device, lags behind transients

precipitous increases in level.

Although Fig. 1 shows scparate pre-
amplifiers, it is frequent practice in
low priced machines to use a single
preamplifier that can be switched to
cither the record or playback function,
Such a preamplifier may provide the
same amount of treble and bass boost
in both record and playback, or the
switching arrangement may introduce
different equalization networks in each
function.

As Fig. 4 reveals, the unequalized
frequency response of a record-play-
back head varies with tape speed.
Therefore different cqualization is re-

corders with more than one speed also
provide means of changing equaliza-
tion.

In view of the low-level signals that
must be accommodated and the con-
siderable amount of equalization re-
quired, the preamplifiers are high gain
devices. Thus their design and con-
struction must minimize noise and
hum. Selected tubes, special tube
types, d.c. heater supplies, shock
mounting, low-noise resistors, judicious
layout, ample filtering, and general ad-
hercnce to good practice in construct-
ing high-gain circuits pay substantial
dividends in terms of signal-to-noise
ratio.

Bias Oscillator: The oscillator sup-
plies current to the record and erase
heads for the respective purposes of
applying “bias” to the tape and eras-
ing the tape. Sometimes separate os-
cillators are used, but the common
practice is to use one for both pur-
poses.

Fig. 2 shows that the flux density in-
duced in a magnetic medium such as
tape does not vary linearly with
magnetizing force. As a result, con-
siderable distortion would occur in
recording were it not for what Iis
termed bias. Passage of a relatively
large a.c. bias current through the
record head simultaneously with audio
current can reduce distortion to an
acceptably low figure. Optimum bias
current varies roughly from .5 to 10
ma., depending largely on head con-
struction, while the corresponding peak
audio current is, at most, one-fourth
as much.

Bias current increases the amount
of recording current that can be ap-
plied to the tape for a given amount
of distortion. It also greatly increases
the tape’s magnetic induction for a
given audio current.

(Continued on page 135)
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By BERT WHYTE

T seems incredible that tempus can “fugit”

so swiftly, but it has and this issue marks
the beginning of the third vear of publica-
tion for the “Certified Record Revue!”
Once again, I feel obliged to thank all you
kind people who have been so nice and en-
couraging with vour letters over the past two
years. Belicve me, an author likes to know
what his public thinks about his work, and
I am most grateful (and if I may be per-
mitted, a little proud) that most of your let-
ters are laudatory, rather than lamentable!
As I have reiterated on numerous occasions,
this column is published as a service to you
and I am always eager to hear your sugges-
tions and ideas for improving the value of
this department.

Since this is the September issue, it is time
once again for the audio world to come to
life after the traditional summer doldrums.
Vacations are but fond memory and the
average audiophile is taking a good hard
look at his hi-fi rig. Will it do for this win-
ter? (foolish question!) What can he do to
improve it? A better speaker, or perhaps a
new tweeter? Shall he give the cranky
changer the heave-ho and enjoy the smooth-
running turntable and the record-gentle arm?
Is it time for the super-duper 30-watt am-
plifier to replace the valiant but weary old
ten watter? And what about the state of
the record library! A whole slew of new
“goodies” are available for his aural delecta-
tion. Ah, ves! There is much to tempt friend
audiophile! And the prime question is from
whence cometh the wherewithal, the loot, the
boodle to acquire these hi-fi boons? And this
is where all I can offer, friends, is a sympa-
thetic heart!

To make matters worse, the New York
Audio Fair is looming large, but a month or
so away. There more new treasures will be
unveiled to the further dismay of your
pocketbook! The Fair should be one of the
most interesting of the past several years,
with some radically new hi-fi developments
shaping the trend of audio for several years
to come. I can't guarantee any predictions,
but my spies have told me to look for the
following: several varieties of electrostatic
speakers, mostly tweeters with crossovers at
1000 cycles and perhaps even as low as 400
cvcles! Continuing developments in this
field indicate the all-electrostatic loudspeaker
is not far off, and with its coming it will
revolutionize our present concepts of speak-
er size. Size will no longer be the criterion
for bass response, nor a limiting factor in
room dimensions.

Several new tape recorders will make their
appearance. These will give professional per-
formance in relatively small packages and
will be radically priced . .. downwards!
Hand in glove with these new machines will
be the new super-thin one hour tape. Yes-
sir, with 2400 feet of tape on a 7-inch reel,
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. ducted by Paul Kletzki.

the need for larger machines (with larger
and more expensive motors) to handle the
10%4-inch reel will be greatly diminished.
You can look for a number of new arms
working on the overhead “bridge” method of
tracking, in the same manner as records are
normally cut. Whether friction losses can be
sufficiently overcome to eliminate drag and
subsequent side wall groove distortion is
something we will be most anxious to find
out.

The biggest bombsheli of all, which will
cause as much of a revolution in our audio
thinking as did the advent of LP, will be the
introduction of the single-stylus, monogroove
stereophonic disc! My informants tell me
these discs will work on a carrier system em-
ploying simultaneous vertical and lateral
recording. Most likely the company issuing
the discs will also offer a new pickup and
arm designed for this system. If this isn’t
the major development that will lift the hi-fi
industry up by its bootstraps then I'm a
monkey’s uncle. In terms of increased audio
business alone, the prospects are fantastic,
since to play these new records we will need
two amplifiers, two speakers, etc. If these
new stereophonic discs live up to their
reputation, we will be on the threshold of
a great new musical world, for the last ob-
stacles to such things as multiplexed stereo-
FM and TV, will have been overcome! Yes,
friends, if you can get to the New York
Audio Fair this year, you're bound to see
and hear some history-making developments
in the world of audio!

Equipment used this month: New Weath-
ers viscous-damped arm and cartridge, new
inductive tuned oscillator, Marantz audio
consolette, H. H. Scott 70-watt amplifier,
Jensen “Imperial” speaker, Jim Lansing
“Hartsfield,” Components Corp. turntable.
Tape equipment. Ampex 600

MAHLER

SYMPHONY #9
SCHONBERG

VERKLARTE NACHT (TRANSFIG-

URED NIGHT)

Israel Philharmonic Orchestra con-
Angel 3526B.
RIAA curve. Price $9.96. Two discs.

The third version of the Mahler 9th to ap-
pear on LP and by all odds, the best. This
recording marks the debut of the Israel Phil-
harmonic on discs and a most auspicious de-
but indeed! The promise that was heard in
this group when they toured America last
year is fulfilled in this recording. The preci-
sion of this orchestra as an ensemble and the
luster of the first desk men, and the over-all,
richly luminous tone makes this one of the

The opinions expressed in this column are those of
the reviewer and do not necessarily reflect the views
or opinions of the editors or the publishers of this
magazine,
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major orchestra in the world today. Kletzki
is one of those conductors who for some rea-
son is not given his just due. His com-
petence goes far beyond his reputation, and in
none of his performances on LP is this more
true than this Mahler 9th., Faced with the
stern competition of an authoritarian Bruno
Walter, he by no means comes off second
best. If Kletzki has less insight into the score
than Walter, he still has the essential feeling
of the work and his projection of the score
is meaningful. And for all of Walter’s astute-
ness in the music of Mahler, Kletzki’s han-
dling of phrasing and his dynamics are su-
perior.

The Horenstein/Vox recording of the 9th
was a fairly good effort, but too much “in-
dividualism” on Horenstein’s part takes it out
of contention with this present disc. Neither
of the two previous recordings comes any-
where near matching this Angel disc in mat-
ters of sound. Indeed, the Israel Philhar-
monic should consider itself most fortunate
to be in a recording alliance with Angel’s
expert engineers. The sound here is typical of
Angel’s best efforts, which is to say that the
string tone is very smooth and edgeless, with
celli and contrabassi especially clean and
sonorous, superb French horns reproduced
without that annoying distortion which is so
often present on discs, other brass is clean
and bright, woodwinds have fine “presence,”
percussion is not as sharply focussed as it
might be, but is nonetheless reproduced with
good articulation. Acoustic perspective, so
important in this work, is beautifully
handled, with just the right amount of re-
verb,

This 9th symphony is one of Mahler’s most
ingratiating scores even if at times it may
seem redundant and over-long. Hi-fi fans
should not be intimidated by it, for there is
much that they will enjoy, especially the
mocking sardonic third movement entitled
“Burlesque.” The 9th takes up three sides
of the 2-12” LP’s and the 4th side is oc-
cupied by Schonberg’s great score, “Trans-
figured Night,” heard here in the orchestral
transcription. There are other good per-
formances of this work on LP, notably that
of Eugene Ormandy, but this is first class in
all respects and has the plus virtue of being
the best sounding reading now available.
String playing here is of particularly high
order, and stands well the comparison with
the Philadelphia strings, which is no small
compliment! If you are not familiar with the
music you should find this a most interest-
ing musical experience. Quiet surfaces in
my copy. No curve adjustment necessary.

HANDEL

CONCERTI GROSSI
The Boyd Neel String Orchestra con-
ducted by Boyd Neel. London LLA-21.
RIAA curve. Price $11.94. Three discs.

The price of this set is, in itself, an amazing
thing, Who would have thought a few years
ago that one would be able to buy a first rate
recording of all of Handel’s “Concerti Grossi,”
Opus 6, for $11.94! Yes, the opportunities
to acquire musical treasures like this are one
of the miracles of our age. Actually this al-
bum represents the culmination of several
years of work by Boyd Neel and his orches-
tra, Many of the concerti have been pre-
viously issued by London on a number of
10-inch discs. Here they are all compiled into
this one album and to my way of thinking,
it's a better way of presenting this work. I
might also add, that unless my ears are de-
ceiving me, the sound is brighter and cleaner
and bespeaks of reprocessing.

Boyd Neel is an old hand with Handel
(ouch) and his readings are thoughtfully
phrased, his tempi are just, his dynamics
carefully chosen. As might be expected the

{Contintted on page 148)
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By N. H. CROWHURST

an audio amplifier what seems to

be the difficulty, nine times out of
ten the trouble turns out to be some
form of instability. Even people with
a better-than-average understanding
of audio can be stumped by some of
the perverse things that happen in this
category. For this reason the author
makes no apology for introducing an-
other discussion of this subject.

The basic cause of all kinds of insta-
bility is positive feedback. It is im-
portant to bear this in mind, because
it can often help in locating the exact
spot where the instability oceurs or in
determining the cure.

Usually the instability occurs at
either end of the audio band. When it
occurs at the low frequency end it
results in what is commonly termed
“motorboating.” Instability at the
high-frequency end can result in high-
frequency oscillation, usually at a fre-
quency beyond the audio range. This
will have the effect of blocking the sig-
nal, giving it an unnatural sound. This
is caused by the high-frequency oscil-
lation fully loading the amplifier. Such
loading is not obvious because it is
inaudible. However, when the audio
signal comes along, its application, on
top of the oscillation of the amplifier,
temporarily reduces the amplitude of
oscillation and allows some of the au-
dio to get through.

Another form of instability occurs
when the high-frequency condition is
not quite sufficient to cause continuous
oscillation but approaches it and sets
off a damped oscillation at certain
points in the audio waveform. This
form of instability is called “parasitic
oscillation.”

Another form of instability that ean
occur gives rise to a terrific screech
from the amplifier and this is due to
positive feedback in the audio range
which causes the amplifier to oscillate
wildly at a random frequency. No
doubt most of our readers are Quite
familiar with these forms of trouble.
The problem is to track them down
and stop them.

WHEN you ask a man working on

Motorboating

Motorboating is due to positive feed-
back at a low frequency. Usually the
feedback is such that it does not pro-
duce a smooth sinusoidal waveform at
the frequency of oscillation, but gives
rise to a series of plops, from which

September. 1955

the name “motorboating” was derived.
It may be that the “B+" voltage at a
certain point in the supply system
gradually rises, or gradually falls,
until a certain point is reached. When
this occurs some low-frequency trig-
gering action suddenly changes the
current drain produced by the ampli-
fier on the supply circuit, so as to re-
turn the voltage to the point from
which it started, whence it slowly
rises or falls, as the case may be, until
the triggering action repeats itself. Al-
though this complicates the shape of
the waveform somewhat, the principle
is still the same in that it can be re-
garded, broadly speaking, as a low-
frequency positive feedback.
Sometimes it is helpful to first de-
termine which way the pulses are go-
ing and find out just where such a
triggering action could occur, by anal-

Fig. 1. This high-gain stage circuit can
develop instability. either motorboating
or hJt. blocking. The cure rests in ad-
justing the plate and screen feed resis-
tor values or altering the screen feed to
a voltage divider system (shown dotted).

A AUDIO TO
NEXT STAGE

=

Yy 7Yy —

GROUND BUS
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Should your audio equipment develop

some form of instability—here are the answers

on possible sources of frouble and their remedies.

ogy with a multivibrator circuit. It is
always helpful in tracking down the
trouble to apply a d.c. voltmeter to
various points in the circuit and watch
for changes in voltage coincident with
the plops.

When the point at which the change
of voltage is greater than at other
points is determined, this is a good
place to start looking for the positive
feedback region. It may be that there
is insufficient decoupling to a screen
or plate supply of some stage, accord-
ing to the particular circuit used.

For example take the circuit of Fig.
1. The center of trouble may be this
pentode stage. Although it would not
oscillate by itself, the time constants
of the screen decoupling capacitor and
the plate supply decoupling capacitor
may be such that, in combination with
the rest of the amplifier, a low-fre-
quency pulse can be fed around the
circuit. Making the previously-men-
tioned voltage checks may show that
the greatest change in supply voltage
when the plop occurs appears at the
screen of this tube. This indicates that
the time constant of this circuit should
be changed in order to avoid this
condition.

If the low-frequency response of the
amplifier is better than it need be, the
use of smaller coupling capacitors
might clear the trouble, but if the full
low-frequency response is required, it
may be possible to remedy the trouble
by increasing the decoupling values in
this particular part of the circuit, or it
may bhe possible to make the circuit
stable merely by changing the relative
values of the resistors and capacitors
in the decoupling.circuit.
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Fig. 2. This kind of high-gain audio circuit can cause motorboating troubles. Atten-
tion to the values of C. and Cs4 can sometimes cure this particular circuit fault.
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Fig. 3. Where other methods do not help,
a stabilized power supply providing low
internalresistance “B-+" supply. using
this circuit, will usually eHect a cure.

Sometimes it is advantageous to use
a smaller value of screen decoupling
capacitor or perhaps a lower value of
screen dropping resistor together with
a resistor in shunt with the capacitor
in order to provide voltage-divider feed
to the screen instead of series feed.
These are just suggestions that have
proved helpful in curing this particular
kind of instability and which can read-
ily be tried.

Sometimes, however, checking with
a voltmeter seems to show that the
fluctuation occurs all around the cir-
cuit and only to a slight degree. This
means that the positive feedback is
probably taking place throughout the
amplifier as a complete entity and can-

not be blamed on one particular tube
or set of components.

Fig. 2 shows a typical -circuit
which is subject to over-all motor-
boating. In this case the simplest
measure would be to reduce the values
of coupling capacitors C. or else to
increase the values of decoupling ca-
pacitors Ca. .

However, sometimes it happens that
either of these changes merely alters
the frequency of motorboating, but
does not stop it. This often happens
where there is a large amount of gain
in. the amplifier. Here the only remedy
is to pay attention to the impedance
of the “B+" supply unit because the
motorboating is probably due to the
coupling impedance provided by the
supply unit.

Decoupling of a slightly different
type, as shown in Fig. 4, can some-
times achieve satisfactory results with-
out reducing the supply impedance.
The important point in rearranging
decoupling, over a multi-stage ampli-
fier, is that two consecutive stages
cannot, by themselves, introduce in-
stability. The instability always occurs
over three or more stages. For this
reason decoupling of stages in pairs
conserves parts and offers more sta-
bility than providing separate de-
coupling to each stage along the line.

If this step is not successful, a sta-
bilized power supply utilizing the cir-
cuit of Fig. 3 or a similar arrange-
ment can prove helpful. This uses two
tubes to reduce the source impedance

Fig. 4, Changing the method of decoupling used in Fig. 2 as shown here, sometimes
cures such instability. This method also has the advantage of conserving components.
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of the supply. In fact, the source im-
pedance can be reduced very close to
zero by careful adjustment of circuit
values.

Adjusting the values of the resistors
controlling the screen voltage of V,
will change the source impedance of
the supply and can even make it nega-
tive. ¥, should be a high slope pentode,
such as a 6J7, while V; should be a tri-
ode-connected tube capable of pass-
ing the required “B-+" drain. A 6L6 is
good up to about 150 ma.

High-Frequency Blocking

When the amplifier oscillates at a
high frequency, this oscillation, like
the low-frequency variety, can occur
either in a single tube or in the am-
plifier as a whole. If the amplifier
as a whole is oscillating, then re-
moval of any tube in the amplifier
will stop the oscillation. If the oscilla-
tion is occurring in part of the ampli-
fier, then removal of tubes not con-
tributing to the oscillation will not
stop the oscillation. This is a simple
check that can be made both for mo-
torboating and oscillation troubles.

The only point to be remembered is
that, particularly in motorboating,
such a check is not necessarily con-
clusive. For example, removing a tube
may alter the operating conditions of
the remaining tubes, due to the change
in current drain, so as to give a mis-
leading result. One of two things may
happen: removing the tube may allow
the oscillation to continue, although
the tube was contributing to the oscil-
lation previously. This can happen be-
cause removing the tube changes the
circuit voltages and another form of
oscillation arises when the tube is re-
moved (it should be noticed in this
case that the frequency of oscillation
is changed by removing the tube). Al-
ternately, removal of the tube may
stop the oscillation although the tube
was not contributing to it previously
—again because the operating condi-
tions of the oscillating tubes are
changed by the removal of this tube.

If scope examination reveals that
the oscillation is occurring throughout
the amplifier, there are two things to
look for: (1) the placement of hot
leads so high-potential leads from the
output of the amplifier can feed back
to high-impedance leads near the in-
put of the amplifier; (2) bad ground
returns, which introduce common
ground resistance into successive
stages of the amplifier. If the ampli-
fier is already built and rearrangement
of the layout is out of the question,
the former trouble can sometimes be
corrected by use of shielded leads, es-
pecially where such leads are fairly
long. Fig. 5 shows one method of
ground wiring that avoids instability
and other troubles due to bad ground
wiring.

If high-frequency oscillation can be
traced to a single stage then the cure
can best be approached by considering
this stage as a single-stage oscillator
similar to some kind of r.f. oscillator.

A beam-tetrode, high-gain stage can
sometimes go into oscillation because
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it acts as a negative resistance. This
often occurs if the plate voltage falls
considerably below the screen volt-
age. Changing the value of the sercen
dropping resistor is usually the cure
for this kind of oscillation, so that
the tube resumes stable operating con-
ditions. Too high a plate load resistor,
in relation to the screcn dropping re-
sistor, can cause oscillation.

Usually this kind of oscillation will
start up without much warning even
when the amplifier may have been op-
erating previously under quite stable
conditions. This is because the condi-
tion of oscillation itself reduces the
plate voltage helow the screen voltage
and thercfore the operating conditions
change when oscillation starts. If it is
not expedient to reduce the value of
the plate coupling resistor, the value of
the screen dropping resistor should be
increased, or else the screen dropping
resistor should be changed to a voltage
divider, as mentioned in the section
on motorboating.

Sometimes output stages can be re-
sponsible for oscillation. In its com-
monest form this occurs as a kind of
oscillation similar to tuned-grid/tuned-
plate oscillation in radio applications.
The similarity exists in that the grid
eircuit is tuned by the interclectrode
capacitance resonating with the leads
and possibly the leakage inductance of
the driver transformer. Miller-effect
feedback causes oscillation duc to the
fact that the plate-load impedance at
this frequency is basically inductive
and hence the circuit behaves similar
to a tuned-plate/tuned-grid oscillator
at rf,

One remedy is to damp the r.f. reso-
nant circuits causing the oscillation.
Plate blocking resistors will help
swamp the inductance of the plate-
load impedance at the oscillation fre-
quency, while grid blocking resistors
will help damp the resonant circuit in
the grid. The method of connection is
shown at Fig. 6A.

If the power stage is designed to
draw grid current, i.e., it is of the
B. or AB: variety, then a series re-
sistor in the grid will severely restrict
the output power available, In this
casc a shunt resistor is necessary, as
shown in Fig. 6B. Whichever method
of blocking connection is employed, it
is essential that the resistor be con-
nected as close to the tube pins as
possible, because the oscillation is oc-
curring at high frequency and the
inductance of the tube leads is part of
the oscillator circuit, so the resistance
must be inserted where it will suc-
cessfully swamp this lead inductance.

Parasitic Oscillation

This is the final kind of oscillation
under the heading of instability. It is
sometimes difficult to diagnose, al-
though it is quite easy to see as soon
as the output is presented on an os-
cilloscope. However, the amplifier may
perform quite well under normal test
conditions; there will be no oscillation
in the absence of an audio signal or the
frequency response appears to be quite
normal or perhaps a measurement of
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Fig. 5. Poor ground return wiring can cause either type of instability. This sche-
matic shows the method of making returns, using the circuit of Fig. 2, to avoid
the ground return as a possible cause of instability in the audio amplifier.

harmonic distortion shows satisfactory
figures. But when audio is passed
through the amplificr it is evident that
something is wrong.

It produces results similar to fairly
severe type intermodulation distortion.
Looking at the output from a sine-
wave input on an oscilloscope screen,
the waveform is similar to that shown
at Fig. 7. This is due to the fact that
at some high frequency the amplifier
is approaching a condition of instabil-
ity but it does not actually oscillate,
beeause the positive feedback is not
quite suflicient to maintain continuous
oscillation. However, if the amplifier
operates under a condition where plate
current stops abruptly, as in the case
of class AB, or where the output runs
into grid current at some point in the
waveform and this grid current stops
abruptly, then this parasitic oscillation
may appear on parts of the audio
waveform. The remedy is similar to
that for continuous oscillation using
grid—and plate—(and if pentodes are
used, screen)—blocking resistors.

The cause of this trouble and the
reason why it is hard to trace lie in
the fact that with a single sine-wave
input. its effect may be not notice-
able, except on an oscilloscope screen.
The frequency of parasitic oscillation
may be too high for the harmonic dis-
tortion measuring equipment to reg-
ister, and it is also too high to affect
the movement of the loudspeaker dia-
phragm, and hence the output sounds
quite normal. However, when several
frequencics are passed through the
amplifier simultaneously, a high-am-
plitude low frequency will set off this
parasitic oscillation which will have
a tendency to lose, momentarily, high-
er frequencies present on the same
waveform, because of the saturating
effect of the high-frequency oscilla-
tion. This is what causes the effect
similar to intermodulation.

Tracking down various forms of in-
stability in audio equipment can be a
very frustrating experience. Fortu-
nately, audio enthusiasts are not easily
daunted. So stay with it, take a little
time to figure out the possibilities,
and remember, “Faint heart never
won fair music.”
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Fig. 6. {A) Push-pull output stages can
sometimes go into high-frequency oscilla-
tion. Grid and plate blocking resistors, con-
nected close to the tube pins., will stop
this. In pentode or tetrode stages. such
blocking resistors may also be required. (B)
Alternative connections necessary for out-
put stages running into AB: or B:. to
avoid stage loading by the grid current.

Fig. 7. Parasitic oscillation. with a sin-
gle sine wave inpul, locks like this on
the oscilloscope screen. See article.
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By WM. D. PRUSINOWSKI

Service Dept., Motorcla Inc.

8++
SERVICE TEST RECEPTACLE 'K’

Five chassis comprise the basis of the new Motorola
TV sets—all have test receptacles for rapid checks.

SERVICE TECHNICIAN'S deci-
A sion about when to pull a TV

chassis into the shop can be made
fast and conclusive, when using the
easily accessible and identifiable test
receptacles provided in 1955 Motorole
TV receivers. These receptacles pro-
vide a wealth of information. To he
of maximum value, however, they
should be properly used and under-
stood. With a little preparation plus
the use of a v.t.v.m., which can easily
be carried in the tube caddy, they may

even save pulling chassis out of homes
in many instances.

One Motorola 1955 TV receiver con-
taining such receptacles is shown in
Fig. 1. This is a rear top view of the
Model TS-531 and T'S-609 chassis. Us-
ing test receptacle “A,” the “B--,”
“B-++,” a.g.c. voltages, and video de-
tector output may be measured and
Observed.

The need for measuring “B+” and
“B+4" voltages needs little explana-
tion. Without the proper low-voltage

Fig. 2. “B+}” voltage distribution diagram for the Motorola TS-531 and TS.608
chassis. Note that the FM limiter, audio output. and damper tubes effectively con-
vert the higher "B+ voltage to the “B} " voltage required by the other tubes.
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. Fig. 1. Rear view of the Motorola T$.531 and TS-609 TV
chassis with detail drawings of the two test point receptacles.

supply, a maximum numbeyr of defects
occur in TV receivers. A quick spot
check of the two available busses will
reveal the condition of the low-voltage
supply. Reference to the block dia-
gram of Fig. 2 will show that aside
from the selenium rectifiers, speaker
field, and filters, three tubes are an
essential part of the low-voltage sup-
ply. These are the FM limiter (3AU6),
audio output (25L6), and damper
(12AX4) tubes. If there is a “B+4"
voltage deficiency, check these tubes.
If they are not the cause, the chassis
needs to be pulled for further extensive
checks.

Of most interest at test reccptacle
“A"” is the a.g.c. terminal and the in-
formation relative to the r.f., if., and
video detector stages that can be taken
from it. For example, consider hori-
zontal pulling. Many cases occur that
are not a direct result of horizontal
deflection system troubles but rather
are caused by faults in the r.f., L.f, or
video detector circuits.

A great deal of servicing time is con-
sumed when more than one tube plus
a detector crystal are bad at the same
time. To eliminate this problem these
circuits can be checked as follows:

1. Connect a 5-megohm potentiom-
eter from the a.g.c. line to ground.

2. Connect a v.t.v.m. across the video
detector load resistor (pin 3 of the
test receptacle to ground).

3. With a medium-to-strong signal
applied at the antenna terminals, slow-
ly reduce the resistance of the poten-
tiometer until the negative voltage
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across the dctector load reaches a
pcak. Further reduction of the poten-
tiometer will cause a condition of over-
load and the detcctor voltage will fall
below the peak.

4. If the peak voltage, as indicated
on the meter, is less than 13 volts
negative, replace the 3rd if. tube
(6CB6) and/or the video detector crys-
tal. Thec area selector switch must be
in thc “local” position.

To determine whether grid current
is being drawn by one or more tubes
in the a.g.c. circuit, mecasure with a
v.t.v.m. the negative voltages from
pins 1 and 3 of the test reccptacle to
ground, The voltages should normally
he equal (the area sclector switch must
be in the “local” position).

Since the a.g.c. voltage is contirolled
by the vidco signal, any change in the
r.f., i.f., or vidco amplifier circuits will
affect the a.g.c. circuit. A “gassy” i.f.
amplifier tube, for cxample, would re-
sult in reduction of the ncgative bias
to the automatic gain controlled stages.
With insufficient a.g.c. voltage applied
to thesc stages, the signal would be
over-amplified, causing picture over-
loading, negative picture, and poor
synchronization.

An automatic gain controlled tube
which begins to draw grid current is a
common cause of insuflicient a.g.c.
voltage. If there is grid current it will
flow into the a.g.c. line from the video
detector output through a 180,000 ohm
resistor, creating a voltage drop across
the resistor in opposition to the a.g.c.
voltage and lowering the a.g.c. volt-
age. .

In a situation such as the one de-
scribed, the arca sclector swilch can
provce to be a useful tool with which
to hclp isolate thc defcctive stage.
This can even be done without remov-
ing the rccciver chassis from the cabi-
net. In a recciver which exhibits symp-
toms of a.g.c. trouble, change the area
seleetor switch from the “local” to the
“suburban” position. If thc condition
is improved, a gassy tube in the tuner
is indicated. (In the ‘‘suburban” posi-
tion, the tuner is cut off the a.g.c. line,
the loading of the line is ended, and a
normal a.g.c. voltage is available to at
lcast the first and second i.f. tubes.)

The Motorola TS-525, 528, and 603
chassis incorporate a keyed a.g.c. sys-
tem with delayed a.g.c. applied to the
tuncr. Use of the a.g.c. terminal on the
tost receptacle in these chassis is lim-
itcd to measuring the if. a.g.c. only.

By locating the tuner a.g.c. tcrminal,
problems of horizontal pulling may be
laid to r.f. and i.f. tubes or a bad de-
tector crystal. To do this, short both
a.g.c. busses to ground. Attach a sig-
nal generator, set to the mid-frcquency
of any channel, to the antenna ter-
minals. Tunc the receiver under test
to this signal and incrcase the output
of the generator while observing the
devcloped d.c. diode voltage with a
v.t.v.m. The voltagc must increase to
at lecast 13 volts. If limiting is ob-
served, replace the erystal diode and/
or last i.f. tube.

Where tubes may be suspccted of
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drawing grid current, check the ratio
of the if. a.g.c. voltage to the plate
voltage of the keyed a.g.c. tube. (Loca-
tion as indicated in Fig. 4.) The voltage
ratio should be on the order of 1 to 3.5.
If the ratio is lower than this, check
the i.f. tubes.

The video detector output terminal
in these chassis has a multitude of pur-

[ 4 48

poses. It can bc used to chcck the
video output in fringe areas and evalu-
ate antenna performance, isolate cases
of brightness but no picture, and iso-
late a.g.c. troubles that may be due to
lack of video at the keyed a.g.c. tube.

A horizontal oscillator test recep-
tacle “B” is available on all of the

(Continued on page 189)
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SPEEIAI. EFFECTS AMPLIFIER

supply is used fo minimize hum. The controls (left to right) are S,, S., and
Ra1. Controls R.. R, and R., are screwdriver-adjust pots on rear of chassis.

T The special efiects amplifier using miniature components. A separate power

Construction details on a balanced modulator which can

be used in electronic music, p.a., or experimental work.

F YOU'RE interested in electronic
music, public address, recording,
broadcasting, or just experimenting,

the balanced modulator is probably one
of the most useful devices that you're
apt to encounter. This versatile gadg-
et may be used in almost any phase
of sound reproduction to control in-
coming program material or to actu-
ally synthesize conventional sound ef-
feets or create new ones. Basically sim-
ple and easy to construct, the balanced
modulator is a worthwhile piece of
equipment for nearly anyone intcrested
in audio.

The purpose of the balanced modu-
lator is to introduce controlled varia-
tions of amplitude level in a signal
without allowing the control signal to
appear in the output of the system.
These amplitude variations may be re-
latively slow, as might be the case if
the modulator were used as a conven-
tional volume expander or compressor,
or they might be very rapid in the
case of special effects generation. Like-
wise, the modulating signal may be
obtained from many different sources,
depending upon the application desired,
instead of just the incoming program
as is the case with the expander or
compressor.

Before developing specific applica-
tions of the balanced modulator, let's
examine the schematic diagram. This
will be the basic circuit around which
further discussion will be developed,
and it comprises two 6AU6 miniature,
sharp cut-off pentodes connected so
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that the incoming signal is applied in
push-pull to the grids, the modulating
signal is applied in parallel to both
grids, and the effective, static grid bias
is adjustable from class A to a point
beyond plate current cut-off.

Specific circuit details include the
use of a split load phase inverter
driver, using isolation resistors in the
output to reduce the effects of the
interstage coupling capacitors on the
time constants of the modulator cir-
cuit. A balancing potentiometer, in the
cathodes of the 6AU6's, is used to at-
tenuate the modulating signal as well
as to reduce the d.c. current flowing
through the primary of 7: and to lower
second harmonic distortion oécurring
in the output stage. Also, a slightly
unconventional method is used in con-
necting transformer 7:, but since it
eliminates the need for a center-tap and
causes virtually no direct current to
flow in the primary, performance was
improved. The output impedance of
T, as used in this circuit is 500 ohms,
which permits the use of short runs of
unshielded cable, or longer runs of
shielded cable, to the associated equip-
ment. However, it should be noted
that the undistorted level across the
500 ohm tap is relatively low and a
matching 500 ohm-to-grid transformer
may be desirable at the other end of
the line.

A dual triode is used as a voltage
amplifier and diode rectifier to provide
modulating voltages for the system. By
means of a simple switching system

www.americanradiohistorv.com
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alternating current signals may be
changed to either positive or negative
direct current voltages which, in con-
nection with the time constants of the
filtering system, may be used to modu-
late the incoming signal at a relatively
slow rate. A negative voltage tends to
produce negative modulation or vol-
ume compression, and a positive volt--
age causes positive modulation or vol-
ume expansion. If the diode and filter
combination is disconnected, then an
a.c. signal will cause both positive and
negative modulation at a rate which
depends upon the frequency of the
applied voltage.

To set the amplifier up as an ex-
pander both the signal input and the
modulator input are paralleled the
bias on the two 6AU6 s is adjusted un-
til nearly cut off, ahd the cathode ele-
ment of the diode is switched into the
grid circuit of the 6AU6's. When a
signal is applied to the system the gain
control of the modulator amplifier may
be advanced until the positive voltage
developed across the 5 megohm diode
load resistance counteracts the nega-
tive grid bias developed in the GAU6
cathode resistances. Depending upon
the setting of the 6AU6 bias control
and modulator input control, a very
large amount of expansion may be
produced, even to the point of repro-
ducing only the louder passages. In
addition, the size of the filter capaci-
tor across the 5 megohm diode load
will determine the time required for
the circuit to “take hold” as well as
affecting the duration of the expansion
action. As a result, a number of dif-
ferent capacitances is available on a
rotary switch in order that a fast-act-
ing, choppy time constant, or a slow-
acting smooth time constant may be
selected to fit the needs of the pro-
gram material.

Volume compression is equally sim-
ple. Both inputs are paralleled, but the
bias on the 6AU6's is adjusted to ap-
proximately class A, or full gain opera-
tion, and the plate of the diode is con-
nected across the 5 megohm load re-
sistor. Application of a signal then
causes a negative voltage to be applied
to the grids of the 6AU&’s, reducing
the gain and, if the modulator input
level is set high enough, causing com-
plete cut-off on peaks. Although this
is desirable in some applications, it
may be preferred to set the system up
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as a volume limiter in order to guard
against the sudden disappearance of
the program due to an unexpected
peak. This may be done by connecting
the output of the system back into the
input of the modulator amplifier.

The result is a form of dynamic
balance that provides a limiting action
rather than possible inversion of dy-
namics. Of course, the time constants
in the output of the diode are of as
much consequence as in the case of
volume expansion and will depend
upon the application desired.

While volume expansion and com-
pression are well known techniques, in
most cases to date the control voltages
are derived from the input signal itself.
Considerably wider utility can be
achieved by modulating the audio sig-
nal by a voltage obtained from some
other source, For example, a prob-
lem frequently encountered by restau-
rants and other public places using
reproduced music is the fact that noise
levels may change greatly during the
day, with the result that the music
may seem excessively loud during
quiet periods, but almost inaudible
during the busy hours. By setting up a
microphone at some distance from the
loudspeaker system the background
noise can be used to produce a con-
trol voltage which will cause volume
expansion as the noise level increases
In an application of this nature a re-
latively large capacitance should be
used in the diode load circuit in order
to create a fairly long time constant,
which tends to render the device insen-
sitive to sudden loud sounds.

By using such a setup with shorter
time constants in the diode load cir-
cuit a number of interesting, and some-
times amusing, effects may be ob-
tained. For example, if the bias on the
6AUG’s is set to cut-off and a signal
applied, then nothing will be heard
until someone speaks into the micro-
phone. A synchronized accompaniment
is then produced, which may be
musical, a raspberry from a saw-tooth
oscillator, or a chime-like effect from
a sine-wave oscillator, depending upon
your feeling for the dramatic.

Externally controlled volume com-
pression is equally useful and provides a
very smooth way of overriding music or
other program material with special
announcements. In this case the out-
put of the microphone preamplifier is
fed into the input of the modulator
amplifier and also paralleled, through
isolation resistors, with the output of
the compressor. Music is fed into the
signal input, the bias on the 6AU6's
is set for class A operation and the
diode connection switched so that a
negative voltage is applied to the grids
when announcements are made into
the microphone. A smooth, automatic
fade results that requires no adjust-
ments of level controls or throwing
of switches and which automatically
restores the proper sound intensity
once the announcement is completed.

So much for some of the useful, but
more conventional, applications of the
balanced modulator. Now to develop
some of the aspects of the fascinating
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field of synthesizing sounds. The shape
and duration of the modulation enve-
lope are of primary importance in de-
termining the audible effects of a par-
ticular sound and it is in this one
major respect that most sounds in
nature and in music differ consider-
ably from the tones produced by an
audio oscillator.

Probably the easiest effects to simu-
late with the balanced modulator are
those of the triangle and chime family.
In this case the output of a conven-
tional sine-wave audio oscillator is fed
into the input of the balanced modula-
tor and the bias on the 6AU6 tubes
adjusted to cut-off. The diode polarity
is then set to apply a positive voltage
to the grids and momentary excitation
from a battery or some other sourcec
is applied to the input of the modula-
tor amplifier. The resulting pulse
charges the diode filter capacitor to a
level which allows the 6AU6's to con-
duct and then, as the charge leaks
away, the output of the amplifier de-
creases evenly to the point of inaudibil-
ity. For this simple case the tone of
the output will depend upon the fre-
guency and possible harmonic content
of the audio oscillator and the time
constants of the modulator. A large
diode filter capacitor will create a big,
full tone cue to the long duration of
ringing and relative absence of “clicks”
caused by a slower attack time. A

small capacitor will provide a shorter,
more colorless tone, even to the point
of being a click, pop, or other noise.

By changing the frequency of the
audio oscillator it is possible to simu-
late different instruments that produce
damped wavetrains such as triangles,
chimes, plucked strings, drums, etc.
but with a single oscillator the tone
will tend to be quite artificial. A very
great improvement in both natural-
ness and variety of effects may be ob-
tained by using two or more oscilla-
tors. Particularly, this allows an extra
modulation to be produced by beating
two tones together and more nearly
duplicates the tonal timbres produced
by actual instruments. For example,
many triangles and chimes may pro-
duce adjacent frequencies that beat
together at a rate of from a few
cycles-per-second to several thousand.
thus producing a much richer and
more interesting sound. The same fac-
tor seems to hold true in other in-
struments, even to the rich, vibrant
effects sometimes found in lower regis-
ter instruments such as the double
bass and the bass drum, and which are
seemingly caused by beats on the
order of a few cycles-per-second,

Of course harmonic components are
of prime importance in musical tones.
and you may wish to experiment with
pulse generators or saw-tooth oscilla-

(Continued on page 128)

Complete schematic of the balanced modulator. A separate power supply is required.

Note that only one-half of the 12AX7 tube is used.
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Rs—1 megohm, Va2 w. res.

Ri—150,000 ohm, V4 =, res.

R:—35000 ohm wirewound pot

Rs, Re—7 5,000 ohm, Y3 ». res.
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Tr—Input trans., single 10 push-pull grids (Chi-
cago CIS-1 was used as outpui trans. in this
circuit)

S5i—S.p. 5-pos. switch

Se—D.p. 3-pos. swicth

Vi, Vi—6AUS 1ebe

Ve—12A4AX7 tube Vi—12A4AU7 tube
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Magnetic
ONVergence
In Large-Screen |

GColor TV

By J. JOSEPH HILL

Convergence circuits in large-screen color TV sets are

becoming simpler; here is an analysis of three types.

convergence have already been ade-

quately covered in previous articles
in Raplo & TELEVISION NEwS; this ar-
ticle will be devoted to an analysis
and comparison of the leading conver-
gence circuits in use today.

Fig. 1 shows a typical convergence
coil assembly such as is used with
each gun of a three-gun color TV pic-
ture tube. Each assembly consists of
small coils wound on a horseshoe
shaped core, with a small permanent
magnet mounted in “V” cuts on both
core halves. Rotating this small mag-
net varies the polarity and strength of
the flux flowing through the core and
thereby accomplishes d.c. convergence.
This flux passes through the glass neck
to the pole pieces within the color
kinescope. These pole pieces are posi-
tioned at each electron gun so that
each beam passes between a pair of
poles and is deflected by the magnetic
flux of the poles.

In addition to the flux introduced
by the permanent magnet, horizontal
and vertical signals are introduced
into the coils wound on the core and
result in a varying flux which deflects
the beam in synchronism with the
scanning of the raster.

The convergence yoke, shown in Fig.
5, consists of three coil assemblies,
spaced to coincide with the pole pieces,
and held tightly against the neck of the
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'l'HE basic principles of magnetic

kinescope by means of coil springs.

In the “CBS-205" color TV receiver
circuit, shown in Fig. 2, is found a di-
rect approach to convergence. For best
dynamic convergence a parabolic wave-
form is required, as illustrated in Fig.
6. In addition a tilt function is added,
which shifts the peak of the parabola
for further correction as shown in
Fig. 3.

Horizontal pulses from a winding
on the flyback transformer, see Fig.
2, are fed to the convergence circuits.
A positive pulse is fed to a two-stage
saw-tooth generator, which makes
available a saw-tooth voltage. This
saw-tooth voltage is amplified in the
convergence amplifiers causing a para-
bolic current flow through the induct-
ance of the convergence coil L., as
shown in Fig. 4. In addition, a horizon-
tal tilt pulse is applied to the grid of
each convergence amplifier, which
causes a saw-tooth of current through
Li.. 47,000-ohm resistors are used to
isolate these various waveforms from
each other. By varying the parabola
and tilt currents for each gun, horizon-
tal dynamic convergence can be ef-
fected over the entire face of the pic-
ture tube.

The vertical convergence network of
the “CBS-205" circuit consists of three
separate 100-ohm center-tapped con-
trols connected to the vertical output
transformer, and a 560-ohm—25-ufd.

www americanradiohistorv.com

network. Because the current through
the vertical output transformer flows
through the 100-ohm controls, a saw-
tooth voltage at the vertical rate ap-
pears across them, and is applied to
the L: coil of each convergence assem-
bly through a 100-zfd. d.c. blocking ea-
pacitor and a horizontal frequency
choke. Adjustment of the center-
tapped controls varies the amplitude
and polarity of the vertical saw-toaoth
current. Because L. is designed to be
resistive at the vertical frequency, the
saw-tooth voltage causes a saw-tooth
current through L.,

The 560-ohm—25-ufd. network gen-
erates a parabolic waveform because
of the vertical signals passing through
it. This waveform passes through a
150-pfd. d.c. blocking capacitor, and
then a 2500-ohm potentiometer and
horizontal frequency choke for each
color channel, and is applied to coils
L.. The vertical parabola and tilt con-
trols are adjusted for uniform conver-
gence of the three electron beams
throughout the vertical sweep.

Fig. 7 shows the Motorola conver-
gence circuit, which is designed 10
eliminate the need for vacuum tubes
and utilizes ringing coils as waveform
generators. In the ringing coil conver-
gence circuits, sine-wave voltages are
substituted for the parabolic waveforms
with little sacrifice of convergence,
since the maximum error involved oc-
curs during retrace blanking time, as
shown in Fig. 9A, and therefore is not
seen in the picture.

The vertical waveforms are derived
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Fig. 2. Dynamic convergence circuits of
the CBS.205 19-inch color TV receiver.
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Fig. 3. Adjustment of dynamic converg-
ence is effected by varying the “tilt”
of the convergence parabolic waveform
by adding or subtracting a sawtooth.

Fig. 4. Current waveforms through an
ideal inductance corresponding to two
voltage waveforms across it. The cur-
rent waveform resulting from a saw-
tooth of voltage is a parabolic type.

VvOLTAG
I WAVEFORM WAVEFORM
b
CUHRENT CURRENT
WAVEFORM WAVEFORM

—

= i ORI2 -
e PR = SaWTOO A CENERATOR =
ETILT
-
r
. .
"4
5 :
. 1
8Ly
HOR
ZTILT
I
¢ S c
BLY
HOR
PAR
“FLATNESS"OF
SCREEN CAUSES
Fig. 5. Typical convergence yoke as- (E:g:g‘E‘RGENCE
sembly. The convergence magnets are
spaced (20 degrees around the neck
of the tube to coincide with internal
pole pieces in the neck of the tube.
BLUE
INTERNAL CONVERGENCE ; H
MagET! ASSEMBLY / | Mt
PIECES N TIC H FoR D\'NMN%:
]
MounTin / ll:l:lnl'.-'EH-iE E
KINESCOPE
ELECTRON NECK - A A
BEAM Fig. 6. Dynamic convergence. using a

waveform such as illustrated here. var
ies the convergence of the three elec-
tron beams so that they coincide at the
center of the tube screen (point S)
as well as at the sides f{points C').

Fig. 7. Dynamic convergence circuitls for the Motorola 19-inch color TV receiver.
o5 TS
<
=
b= yes
b convencence l il
5 MBLKES
1000 12 ] e <
. REQ I | #ep
“ o5
L]
HEY
GREEN
0%
Ln
A
J 25
Lsoon e "_“ L euue
] il
Hoowa 1 Y
) y|1o0uta \Dll °i {
I N 500 | 800 h 500 ¥
21 0410 LR L LR FS
I La I Ln La E’
o 15x BLUE GREEN AEO

‘—:}:—nm

September, 1955

www americanradiohistorvy com

69



www.americanradiohistory.com
www.americanradiohistory.com

o] ]

VERTICAY - ] c

UTPUT " 2 -

STAGE = s z

wr

5 B %

2 A
pla.

\l ® 3 ¥
3
4 pla. ll ™ ™

il
il
ch
L 7%
3
[-]

L

Fig. 8. The new RCA 21l-inch color TV set uses the simplified dynamic convergence
circuits shown here. Note the saving in vacuum tubes over the circuit of Fig. 2.

Fig. 9. (A) Comparison of sine wave
and parabolic wave as applied to dy-
namic convergence. Note the similarity
in their waveshapes during the trace
period. (B) The effect of varying the
phase of a convergence sine wave is to
displace the point at which minimaoccur.
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much as they were in the “CBS-205,"
except for the vertical parabola gener-
ator, which consists of a 2-henry coil
and 70-pfd. capacitor.

The vertical parabola is applied to
L, (see Fig. 7) through a 100-zfd. ca-
pacitor, a 2500-ohm control, and the
coil Lz. The vertical parabola ampli-
tude is varied by the 2500-ohm control.
The .05-ufd. capacitor bypasses the
2500-ohm control for horizontal wave-
forms, but is not large enough to by-
pass vertical signals.

The horizontal section utilizes ring-
ing coils. For each gun, a horizontal
pulse from the flyback transformer is
applied through a pot to the coil L»
and the corresponding .01-pfd. capaci-
tor. When the pulses strike this cir-
cuit a sine-wave oscillation occurs at
the resonant frequency of the coil and
capacitor, which is close to the hori-
zontal rate. This waveform is shown
in Fig. 9A. -The amplitude of this sine
wave can be varied by changing the
amplitude of the pulse striking the

Fig. 10. The range of the vertical tilt
adjustment possible for the parabolic dy-
namic convergence waveform produced
by the circuit of Fig. 8 is shown here.

RETRACE
1 e

RETRACE
TRACE +|

NORMAL PARABOLA
POINT(R)
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coil. This is effected by adjustment
of the 500-ohm control.

The horizontal tilt function is ac-
complished by adjusting the resonant
frequency of the coil-capacitor com-
bination. This is done by adjusting the
coil Lz and results in the phase shift
illustrated in Fig. 9B. By lowering the
resonant frequency the lower crest of
the sine wave is caused to occur to the
right of center, whereas raising the
frequency above the horizontal rate
causes the crest to occur to the left
of center.

The horizontal convergence sine
wave is applied to L; through the .05-
pfd. capacitor bypassing the 2500-ohm
potentiometer. Proper horizontal con-
vergence is accomplished through ad-
justment of the horizontal amplitude
control (the 500-ohm potentiometer)
and the horizontal phase coil (L) for
each gun.

The latest refinement in tubeless
convergence is illustrated in the RCA
21-inch circuitry shown in Fig. 8.
Starting with the vertical convergence
section, it is seen that the signal is
derived at the cathode of the vertical
output stage. The parabolic waveform
here is coupled by the 25-ufd. capacitor
to a phase shift network consisting
of a 10-ufd. capacitor and a 390-ohm
resistor paralleled by three 1000-ohm
controls. By varying the 1000-ohm con-
trols the tilt of the vertical parabola
is shifted between the limits shown in
Fig. 10. The waveform picked off each
1000-ohm control is applied through a
2000-ohm potentiometer and 400-milli-
henry horizontal frequency choke L.
to the convergence yoke coils which
are connected in series, and then to
ground. Varying the 2000-ohm poten-
tiometer controls the amplitude of the
vertical waveform current.

From a winding on the fiyback trans-
former, horizontal pulses are applied
to the coil L, three amplitude controls,
and a .22-ufd. capacitor. The voltage
pulse causes a saw-tooth current
through the coil, as in Fig. 4, which
is modified by the .22-ufd. capacitor
into a parabolic waveform across the
controls. This is accomplished by the
choice of coil and capacitor used. This
parabolic waveform is applied to L.
through the .0025-ufd. capacitors and
1000-ohm resistors. By autotrans-
former action between L, and L., this
voltage is stepped up, resulting in a
greater convergence range.

The convergence coils L; and L. are
tuned by a variable capacitor C, at the
horizontal frequency. At resonance,
the coils are predominantly resistive,
so that a parabolic current results in
the coil. By tuning the coils above
or below resonance, the parabola is
altered, resulting in a tilt similar to
Fig. 3. By adjustment of the horizon-
tal amplitude controls and the tilt ca-
pacitors, uniform convergence of hori-
zontal lines can be achieved.

From this analysis it can be seen
that convergence circuits are tending
to be simplified, but the number of
controls remains essentially the

same. @
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A newly-redesigned version of the German

tape recorder offers increased flexibility.

tape recorder has recently made its debut in the United
States as the P55. Geiss-America of Chicago 45, Illinois
is the exclusive U. S. representative for the device.

Those who recall the earlier “Minifon” (Rapi0 & TELE-
visioN NEews, May 1953) will be pleasantly surprised by
this redesigned and improved model.

The P55 can be used anywhere, indoors or out. Utilizing
what is claimed to be the world's smallest electric motor,
the "Minifon,” although small enough to be concealed in a
man's pocket, will make speech recordings up to 5 hours;
music recordings (by switching to the faster, higher-fidelity
speed), up to 2% hours—all on a single reel of wire light
enough to he placed in an envelope and mailed with a
three-cent stamp. As with other types of recorders, the
“*Minifon” wire recordings can be erased and used over
again. The wire itself is thinner than a woman's hair!

Another important consideration with this newly-re-
designed unit is its operational versatility. With its stand-
ard crystal microphone, recordings can be made at dis-
tances up to twenty feet. Push-button control provides
instantaneous action for recording, stopping, rewinding,
playing back, erasing by re-recording, and rewinding. With
its dictation footage clock, the unit is suited for dictation
purposes. Recordings can be played back through ecar-
phones, speakecr-microphone, through any radio, TV set,
or external amplifier.

Among the accessories that are currently available for
use with the recorder are a combination speaker-micro-
phone for recording and playback, an accessory telephone
adapter, a “wristwatch” microphone that looks like a
chronometer, a dictation footswitch for operating the unit
by foot alone, and an assortment of other accessories such
as various carrying cases, spare wire reels, etc.

Although normally the recorder is operated on its own
self-contained batteries, a transformer for 110-220 volt a.c.
operation is available as an accessory. With a standard 9
volt motor battery, the unit will operate approximately
15 hours. The cther battery requirements include a 30 volt
“B"” battery and a 1% volt penlight cell. “‘B"” battery life
is esttmated at fromx 150 to 200 hours while the filament
battery lasts approximately 20 to 30 hours.

Frequency response of the unit is 150 to 5500 cps.
Recording speeds of 4%, ips and 9 ips are available.

The new "Minifon” measures 31%44" x 61%4¢” x 1%¢". The
total weight, including batteries, is 28 ounces. The price
is $289.50 including crystal microphone, earphones, 1 hour
reet of wire, and batteries. ~{30-
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A NEW model of the German-built “"Minifon” magnetic

Cartoonist 3ob Kane. creqior cf the "Batman.” finds
it easy to make a permanent record of future epi-
sodes—when Beverly Kane has the “Minifon™ ready.

Nick Kenny. the "New York Mirror” columnist and
song writer, {inds the “Minifon’" handy {or recording
those elusive tunes and yarns when th=y ozcur to him.

h
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Crystal Diode Tester

By RICHARD GRAHAM

ally simple, find use in widely dif-

ferent applications in industry, TV,
and radio. Different applications re-
quire different diodes. Many more uses
for crystal diodes, as yet undeveloped.
will inevitably be followed by an even
greater selection of diodes. The unit
described fulfills the need for a re-
liable device to evaluate the perform-
ance of a diode, and it does this in
terms of “good” or “bad” —just as the
familiar tube tester does.

The era of testing crystal diodes by
placing them across the terminals of
an. ohmmeter is just about over.
Checking crystal diodes in this manner
has probably damaged more crystals
with excessive current than not. The
quality of those that survived is still
doubtful for this test tells nothing
about the dynamic characteristics of
the unit.

Most modern tube testers test vac-
uum tubes dynamically, i.e., by apply-
ing an a.c. voltage to the grid and
measuring its effect in the plate cir-
cuit. Static testing of the tubes by
means of emission checks have little
value for most work. This same philos-
ophy applies to the testing of crystal
diodes. The simple diode tester de-
scribed tests these units dynamically
by applving a positive pulse across the
diode in the forward direction and
measuring its effect; and then apply-
ing a negative-going pulse in the re-
verse direction and measuring its
effect. In so doing, the diode is tested
for all its important characteristics.
Specifically, the diode is tested for its
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cRYSTAL DIODES, while function-

inverse current leakage at all values
up to its peak inverse voltage; it is
tested at its maximum average for-
ward current and at all values up to
its peak forward current.

The principle of the tester is quite
straightforward and to make it even
simpler for discussion purposes, the
switch is removed and the circuits for
the tester in the forward and reverse
positions are shown separately in Figs.
2 and 6 respectively. The switch 8;
(shown in Fig. 5) merely serves to re-
verse the vacuum diode and switch the
meter from a microammeter to a mil-
liammeter in the reverse and forward
positions respectively.

Referring to Fig. 2, the potentiom-
eter B, is placed across the a.c. line.
The arm of this potentiometer places
a variable voltage at the plate of the
vacuum diode V.. This voltage will, of
course, depend on the position of the
arm with respect to the bottom end
of the potentiometer. The output of the
diode V., consists of positive-going,
half-wave pulses that are applied to
the diode under test in the forward
direction. However, the potentiom-
eter Ri must first be preset to a posi-
tion which will allow the diode tc be

TABLE 1

FORWARD | REVERSE

—— = =
IN34A | 40 LS | 40 6.0
IN3BA = 3.5 1.0 | 50 7.0
INS4A | 3.5 1.0 40 100
INS5A 4.0 20 | 100 35
INSBA | 4.0 4.0 2.5 | 5.0
INS8A 35 | 10 | 70 | 30
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Fig. 1. Over-call view of
the home-built tester that
checks the dynamic charac-
teristics of crystal diodes
used in television sets. etc.

At last! A tester for crystal diodes that is easy-

to-build and as reliable as a good tube checker.

subject to no more than the maximum
average forward current as listed in
the characteristics sheets as published
by the erystal diode manufacturer.
Once this position is known, it can al-
ways be reset by the calibrated dial on
Ri:. Likewise, the setting of R: must
be determined and preset to obtain ac-
curate results, More will be said on
the calibrating procedure later.

In the setup of Fig. 2, the crystal is
simultaneously tested at its maximum
average forward current and its maxi-
mum peak forward current by virtue
of the fact that the average value of
the pulse is approximately one-third
the peak value. This means that in
the case of a 1N34, which has a maxi-
mum average of 50 milliamperes for-
ward, the peak current it is passing is
150 milliamperes. This is also the
maximum peak forward current for
this crystal diode. This also applies to
other diodes as well.

In Fig. 3 the positive pulses are
shown as they are applied to the curve
of a typical germianium .diode. The
output current pulses are slightly dis-
torted due to the square-law charac-
teristics of the crystal in the lower
current regions and the saturation in
the higher current regions. At any
rate, the ability of the diode to con-
duct over its forward range will be
immediately detected by the ability of
the wcrystal to pass the current for a
given applied voltage pulse.

The potentiometer R. in series with
the meter in Fig. 2 serves as a vari-
able meter multiplier to adjust the
meter to read on the “good” portion
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on the forward (upper) meter scale.
This can be seen in the front view of
the instrument in Fig. 1.

To test the crystal in the reverse
direction, the polarity of the vacuum
diode is reversed as shown in Fig. 6.
Now the potentiometer E, is adjusted
to make the peak of the negative-
going pulses equal to the peak inverse
voltage rating of the diode under test.
The current being forced through the
diode in the reverse direction is meas-
ured by the microammeter. This is
shown in the typical crystal diode
curve of Fig. 4.

Once again the potentiometer R.
is adjusted to keep the meter on the
“good” portion of the scale in the re-
verse direction. However, with the
tester in the reverse direction, R.:
serves as a meter shunt instead of a
multiplier as in the forward direction.
This bit of circuitry is necessitated by
the different current ranges required in
the forward and reverse directions. In
the forward direction, current on the
order of 50 milliamperes is usual while
in the reverse direction 100 microam-
peres is the usual figure.

Thus any variation from the publish-
ed curve in the reverse direction can be
detected since the average value of the
current pulses will change if the gen-
eral slope of the characteristic curve
changes.

Construction

The unit is constructed in a “Flexi-
mount” case 32 x6 x8 inches. Noth-
ing in the way of layout or construc-
tion is c¢ritical. Thus any box or layout
suiting the constructor’s convenience
may be used.

The meter scale was made by disas-
sembling the meter and cementing a
paper scale over the original meter
scale with rubber cement. This ce-
ment has two advantages which make
it desirable for use in this application.
One is that it does not shrink the
paper scale, the second is that the
scale can be pulled off and the cement
removed by rubbing slightly, thus re-
storing the meter to the original con-
dition if desired. The line separating
the “good” and ‘“bad” portions of both
scales is drawn approximately at
three-fourths full scale. This is a com-
promise between maximum sensitivity
and the fact that ‘‘bad” crystals may
read off-scale in the reverse position.
A typical meter scale is shown in
Fig. 7.

A list of suggested settings for var-
ious types of crystal diodes is shown
in Table 1. However, the calibrating
procedure for determining these scot-
tings is so easy it is worthwhile cali-
brating the instrument yourself. Fur-
thermore, the list in Table 1 is by no
means complete since each manufac-
turer has his own line of diodes, many
with different characteristics from
those listed.

The equipment necessary to calibrate
the instrument consists of a milli-
ammeter with a 0 to 75 or 100 mil-
liampere range, and either a peak-

(Continued on page 144)
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Fig. 2. Simplified schematic diagram
showing the tester set up for checking
crystal diodes for forward conduction.
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Fig. 3. Typical germanium diode curve
showing the output resulting from a
pulse applied in the forward direction.
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Fig. 4. Typical crystal diode charac-
teristic curve for reverse conduction.

Lo

L
n?vac

€

R1—500 ohm, 25 w. pot

R:—1000 ohm, 2 w. pot

Ri—1 ohm, 1 w. res.

Tr+—Fil. trans., 63 v. @ 1 amp.

Si—4-pole, 3-pos. switch

S:—S8.p.s.1. rogglc switch

M—0-50 microammeter

PL—G6.3 v. pilot light

Fi—5 ma. fuse

Vr—6X4 tube
Fig. 5. Complete schematic diagram
and parts list of dynamic crystal tester.

N

nrv.
AC.

ey

Fig. 6. Simplified schematic of the
lester when the selector switch is in
the reverse position for checking the
reverse conduction of crystal diodes.

DIVIDING LINE DRAWN
AT APPROXIMATELY

FORWARD 3/4 FULL SCALE

Fig. 7. Example of meter scale that may
be used on tester. Builder may use others.

Fig. 8. Rear view of the complete crystal diode tester. Note fuse on the meter.
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An Electronic

Phono

are you in the habit of putting on
a record of background music and
then proceeding to some other occupa-
tion such as napping, reading, eating,
or building that new amplifier? If so,
and you use a standard single-play
type turntable, no doubt you have, on
occasion, been slightly annoyed by the
need to interrupt the new activity to
turn off the playing equipment. The
device to be described was designed
to take care of that little chore for
you, in response to the absence of a
signal in the amplifier circuit. It is
entirely electronic and requires no me-
chanical connection to the pickup arm.
No additional controls are needed.
The operating principles are, briefly,
as follows. A sample of the program
signal is amplified, rectified, and fl-
tered. The resulting d.c. output oper-
ates a relay, holding the contacts
closed as long as the signal is above a
predetermined level. At the conclusion
of the program, after a short interval,
the relay contacts are opened, thereby
interrupting the primary power to
the equipment.
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AFTER a session of serious listening,

Two views of the author’s
"“automatic shut-off” unit,
Although built on a sep-
argte 5 x 5§ x 2 inch
chassis, circuitty could
be incorporated in
an existing amplifier.

Characteristics required of this sig-
nal-sensitive device are influenced by
the signal-to-noise ratio and the con-
tinuity of signal in typical program
material. To be usable as a control
actuator, the minimum signal plus
noise must be greater than the maxi-
mum noise, a condition which is met
by most present-day recordings. The
control must also have a delayed re-
sponse in order to keep the equipment
in operation during the longest pause
or rest that is likely to occur. The
signal for the control unit must be
sampled at a point of relatively con-
stant voltage level, say, just before
the master loudness or volume control.
In order that bridging by the control
input will not noticeably affect the
signal feeding subsequent stages of the
sound system, a low-impedance circuit
such as the output of a cathode fol-
lower is preferable. A triode plate cir-
cuit would not be seriously influenced
by the presence of this unit, however.

Fig. 1 is the schematic diagram of
the author’s unit. Conventional cir-
cuits are used. After an input poten-
tiometer the signal goes to a two-stage
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By ROBERT W.TIMMERMAN WaYIF

Details on a signal-controlled switch
which can be added to any existing

phonograph-audio amplifier combination.

12AX7 voltage amplifier having a mid-
range gain of 1900. By maintaining a
low plate supply voltage, the output
is limited to about 23 volts, thus any
input signal over 0.012 volt will satu-
rate the amplifier. Distortion is of no
consequence here, and the limited out-
put is established as part of the time
delay control, which will be explained
later. To minimize the influence of
rumble and noise, circuit constants
were chosen for maximum gain in the
region of 800 cycles, and down 20 db
at 50 and 20,000 cycles.

The amplified signal is rectified by
one side of a 12AU7, diode-connected.
the resulting direct current charging
the timing capacitor, Ci. Resistors R:
and Rs provide a high-resistance dis-
charge path for €, so that its charge
is gradually dissipated after the signal
stops. The second half of the 12AU7T
is the control tube, a triode d.c. am-
plifier. Its input is connected across
C; and its plate circuit is in series with
relay RL. Quiescent plate current is
about 12 ma., which holds the back
contacts of the relay in the open posi-
tion. With the application of signal
voltage, the grid side of C. is charged
negatively, thereby decreasing the
plate current, which reaches cut-off
with the grid at about —12 volts. The
armature of RL, is released under this
condition and the back contacts close.
These contacts are in a 6.3 volt a.c.
circuit operating an indicator lamp
and a second relay. Contacts of the
second relay are connected in the main
power line in a manner to be described
later.

Circuit component values are not
critical and considerable deviation
from those specified can, in most
cases, be tolerated. The input poten-
tiometer R, should have a logarithmic
or audio taper. Since all grid ecircuit
resistances are high, the coupling ca-
pacitors €, €. and C,; should be of
good quality, such as ceramic or mica.
The timing capacitor €, must have
very low leakage if an adequate time
delay is to be obtained. Ratings of 4
efd. at 50 volts are not standard for an
oil-filled capacitor, however, surplus
units with these specifications have
been available at an attractive price.
A higher voltage rating could, of
course, be used. A fresh, high-grade
electrolytic capacitor could be sub-
stituted, although adjustment of R:
may be necessary to obtain the de-
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sired time delay. Since the character-
istics of electrolytic capacitors tend to
change with time, the oil-filled type is
preferable. If an electrolytic unit is
used, be sure that the ncgative ter-
minal is connected to the 12AU7 tri-
ode grid and the positive terminal to
ground.

A 6BF6 diode-triode would be a
more tailor-made fit as the rectifier
and control tube in this circuit, rather
than the 12AU7, but the latter is a
more commonly used type, and is prob-
ably in the spare stock of most audio
fans.

The plate circuit relay RL, has a
2500-ohm coil and, preferably, has
armature spring tension adjustment.
Single-pole, normally-closed contacts
are used here, although a single-pole,
double-throw relay will be more read-
ily obtainable. The power relay, RL.,
has a 6.3-volt a.c. coil and medium-
duty power contacts. s.p.s.t., normally-
open. Pilot lamp PL. may be built into
the control unit or mounted externally
at any convenicnt location.

The plate supply is regulated at 150
volts by the 0A2 gas discharge tube.
If a suitable source of 150 volts at
15 ma. is already available, this por-
tion of the circuit may be omitted. The
circuit, as shown. requires 200-300
volts at 20 ma. It is assumed that a
properly grounded or biased 6.3-volt
a.c. heater supply is available. Con-
nections to the power supply, which
may be that of the main amplifier,
are made by means of any convenient
plug and cable arrangement.

The author's unit was built in &
5x5x2 inch aluminum box, as shown
in the photographs. Arrangement of
parts and wiring is not important aside
from the usual precautions in con-
structing a high-gain amplifier. If
space is available on existing or new
cquipment chassis, this circuit could be
assembled directly on the main ampli-
fier or power supply. Adjustment of
R, is made infrequently, thus it need
not be accessible as a routine control.

After assembly. several tests and ini~
tial adjustments should be made. The
series dropping resistor, R., to the volt-
age-regulator tibe is to be set so the
total “B” current is around 18-20 ma.
Voltage at terminal 5 of this tube, with
reference to ground. should be 150
volts. Checking of the signal portions
of the ecircuit is greatly facilitated
by the use of a milliammeter plugged
into jack J. The cathode current so
indicated should be between 11 and 12
ma. with no signal input. If it is more
than 12 ma., a resistor may be inserted
between the relay coil and the control
tube plate. Low piate current at "no-
input” condition indicates trouble in
the 12AX7 section, possibly oscilla-
tion or excessive hum. Either of these
troubles can be confirmed by temporar-
ily disconnecting C'. from the grid. The
armature of relay RL, will vibrate
under this condition.

After making these tests and ad-
justments, the control action should
be checked. With power on and R, set
at maximum, momentarily touch the
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+
250v-20Ma

Re=2 megohm gudio taper pot

Rz, Ry, R:—4.7 megohm, Vy w. res.

Rs. Re—220.000 ohm, V> w. res.

Rs, Re—470,000 ofim, V3 w. res.

Ro—10,000 ohm, 10 w». wircwound res. (with
adj. slider)

Cr—.001 ufd.. 500 v. ceramic capacitor

C:—.002 ufd., 500 v. cevamic capacitor

Cs—.01 ufd., 500 v. ceramic capacitor

Cs—4 ufd., 50 v. oil-filled capacitor (sce text)

¢
) eL —
v v2 ) 7

a5} fo!5 P O S

P A A P

TO LINE SWITCH 63vacl -1amp
Ci—.2 ufd., 200 v. capacitor
Jr=—=Phono jack
Jir—=Single-circuit, closed-circuii jack
RL—S.p.d.t. plate circuit relay. 2500 ohas,
6-9 ma.
RL~—=S8.p.s.t. medium-duty refay, 6.3 volis a.c.
PLi—6.3 v. pilot light
Vi—12AX7 tube
Vi—i12A4U7 tube (6BF6 can be nused with
sockel changes)
Vs—0A42 tube

Fig. 1. Complete schematic. Several component variations are possible. See text.

live input terminal with your finger
The control tube current should de-
crease rapidly to zero, thereby closing
the contacts of relay RL,, and energiz-
ing relay RL. and the indicator lamp.
About 20 seconds after removing your
finger, cathode current should begin
to flow, slowly increasing to the initial
value over a total time of slightly
more than one minute. Adjust the
tension of relay RL, spring, if neces-
sary, so that the armature pulls in at
9 ma. The release current of RL,,
which is not critical. will be around
6 ma.

If an audio generator and a.c. vac-
uum-tubz voltmeter are available, the
sensitivity can be checked further. An
input of about 4 mv. at 800 cps should
be sufficient to reduce the control tube
current just to cut-off.

After passing the preliminary tests,
the unit is ready for connection to the
power control circuits. Wiring may be
arranged so that the control unit will
turn off the turntable motor or the
entire system. Connect the contacts

Fig. 2.

of relay RL: to the terminals of the
line power switch operating the de-
sired equipment. This switch must be
a single-pole (two connections) type.
If a double-pole switch is in the equip-
ment, connect a jumper wire across
the second pole. When the automatic
control unit is in 'signal-on” condi-
tion, the RL. contacts then complete
a circuit parallel to the manual power
switch, and the latter may be opened
without interrupting operation. The
control unit is thus placed in charge
by opening that switch. Upon com-
pletion of the number in progress, the
primary power circuit is opened by re-
lay RL. and everything stops. Opcra-
tion cannot be resumed except by man-
ually closing the power switch., It is
seen that there need be no additional
switches or controls on the playback
system panel. The indicator lamp is
not absolutely necessary. but it is use-
ful in determining at a glance that the
automatic unit is ready to assume
control.
(Continued on page 142)

Sensitivity and time delay characteristics of the “automatic shut-off.”
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Fig. 1. Three commercial cadmium sulfide photo-
cells. {Top) A miniature unit measuring %4” dia. x
%" deep exclusive ol leads and containing its
own integral lens. (Center and bottom) Two other
types housed in glass envelopes. The bottom one
has a flat head to accommodate an external lens.

By LOUIS E. GARNER, JR. \

Where only moderate sensitivity is required, the use of

the new cadmium sulfide photocells offers real economy.

group,-are employed in many of the

most widely used industrial elec-
tronic controls. Generally speaking,
photoelectric c¢ontrol circuits are de-
signed to perform some function as a
result of a change in intensity or an
interruption in a reflected or trans-
mitted light beam. In most cases, this
function is the opening or closing of an
electromagnetic relay which, in turn,
controls the operation of another piece

PHOTOELECTRIC circuits, as a

Fig. 2. Graph of ouiput current vs illumina.

tion for typical CdS photocells with differ-

ent values of applied d. ¢. voltage. Cour-

tesy Standard Elecironics Div.. Hupp Corp.
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ILLUMINATION IN FOOT-CANDLES

of equipment, such as an alarm signal,
an electric motor, a solenoid, an elec-
tromagnetic counter, or a timer.

On the surface, the basic problem of
operating a relay by interrupting or
changing the intensity of a light beam
appears to be a simple one. And in
some cases it is. But, unfortunately,
due to the characteristics of available
light-sensitive devices, a good many of
the practical circuits employed in the
past have been relatively complicated
and expensive. Often, the basic light-
sensitive device (photocell or photo-
tube) has been used in conjunction
with one or more stages of amplifica-
tion, employing either vacuum or gas-
filled amplifier tubes. The use of such
amplifiers adds several complications;
not only are a number of additional
components required by the stage(s)
itself, but both high (plate) and low
(filament) voltage power sources may
be needed.

An “ideal” photoelectric control cir-
cuit would probably be one requiring
no external power source and only a
single relay and photocell, but with the
operational features of good response
speed, moderate to high sensitivity,
low cost, ruggedness, durability, com-
pact construction, and long life. Not
quite “ideal,” but still excellent, would
be a circuit having most of the desired
operational characteristics and requir-
ing but a single power source, with a
minimum of additional components.
With such specifications, circuits re-
quiring very expensive phototubes,
complicated power supplies, or delicate
“ultra-sensitive” relays, even though
simple otherwise, might be ruled out.
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USING THE
CADMIUM SULFIDE
PHOTOCELL

A circuit with specifications closely
approaching the “ideal” could prob-
ably be designed around a phototran-
sistor. But, unfortunately, at this writ-
ing phototransistors are fairly expen-
sive and, in addition, are not readily
available to the average experimenter
and circuit designer. Where only mod-
erate sensitivity is required, a better
solution, at this time, is to use the new
cadmium sulfide (CdS) photocells.
Readily available at a cost competitive
with conventional phototubes, the CdS
photocell is sufficiently sensitive to
permit its operation in most applica-
tions without requiring an amplifier
stage. Where moderate light intensi-
ties are available, a relay circuit may
be designed around a simple d.c. power
source, a high resistance relay, and the
CdS photocell itself. Using standard-
sized, commercially-available compo-
nents, a complete circuit, including an
a.c. power supply, may be assembled in
a case hardly larger than a package
of king-sized cigarettes—and with
space to spare!

The Cadmium Sulfide Photocell

Three typical commercial cadmium
sulfide photocells are shown in Fig. 1.
The smallest cell (a Standard Electron-
ics Div.of Hupp Corp. type CdS-3) meas-
ures only 4” in diameter by 3" deep
{exclusive of leads), yet incorporates
an integral lens. In spite of its small
size, when used in an appropriate cir-
cuit, this unit can deliver as much as
1.5 to 5 milliamperes when exposed to
from 50 to 100 footcandles illumina-
tion. The other two photocells shown
are similar to each other except for
their glass envelopes. The lower unit
has a flat head to accommodate an
external lens.

Cadmium sulfide, as used in the pho-
tocells, is photoconductive. Thus, when
the cell is dark, its resistance is quite
high and, when illuminated, its resist-
ance drops. Although the photoelec-
tric properties of cadmium sulfide
have been known for some time, prac-
tical considerations have, in the past,
limited its use in photocells. Chief
among these limitations has been its
speed of response. But new technigques
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have perimitted a reduction in response
time to the point where some of these
units have a response time as short as
5 milliseconds in practical circuits.
This is ample for the majority of
counting and control applications.

The curves given in Fig. 2 show the
current output of typical cadmium sul-
fide photocells tersus illumination at
four different values of applied d.c.
voltages. As can be seen, even with
moderate d.c. voltages, CdS photocells
have a comparatively high output.
capable of operating many standard
relay types directly. At low light lev-
els, CdS photocells have a quite linear
response, with highly linear resistance
changes Dbeing obtained from 1 foot-
candle to 0.0001 footcandle and lower.
The CdS photocell is therefore well
suited to the design of instruments for
measuring minute changes in light
intensity with good accuracy. With
greater illumination, a less linear re-
sponse may be obtained, but since high
light levels are generally used primar-
ily for "on-off”” control and counting
applications, linearity of response is
less important.

The spectral response peak occurs
at approximately 5200 angstrom units
in the visible light range. Among other
things, CdS photocells are quite sensi-
tive to x-rays.

The general characteristics of typi-
cal commercial CdS photocells are
given in Table 1. These specifications
do not apply to a specific cell but,
rather, are typical of a group.

The particular photocell used by the
author is only one of many types of
such cells available. Such things as
impedance, speced of response, sensi-
tivity, etc. can be varied to meet the
requirements of the user.

Of particular interest is the minute
size of the sensitive area (only two
square millimeters!). Since the point
sensitivity of the much larger sensitive
surtaces of conventional phototubes is
frequently non-uniform, difficulties may
be encountered in applications requir-
ing a small, sharply focused beam of
light. In a conventional phototube, a
nin-point light beam striking only one
part ol the sensitized surface may give
a different response than when strik-
ing another part. With the small sensi-
tive arce of the CdS photocell the en-
tire arca will be covered by the light,
even with quite small beams, insuring
a consistently uniform response.

An Experimental Circuit

The schematic diagram of the ex-
perimental photocell relay shown in
the photographs is given in Fig. 4,
while an interior view of the model is
shown in Fig. 3. All major compo-
nents are identified. The parts needed
to assemble a duplicate unit are speci-
fied in the parts list. With the excep-
tion of the type CdS-3 photocell, all
parts are standard and should be avail-
able through regular parts distrib-
utors. At the present writing, the pho-
tocell itself is not available except on
order directly to the manufacturer.
However, the author has contacted the
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TYPE CD5-3 PHATOCELL
MOUNTED IN RUBBEF SFromwvE T

WEWATLAS g1 s

ACAPTER

Fig. 3. Intetior view of the auther’s experimental photoelectric relay.

Max. dissipation. .... 130 milliwatts

Max. voltage. ... .... 400 volts (peak)

Dark resistance. .. .. 10,000 megohms (nom-
inal)

Sensitive area....... 2mm*

Sensitivily. .. .......- 1] to 10 amps. per
lumen

Operating temp...... —50°C to +100°C (var-

iations from —50°C to
+75°C cause less than
a two {o one cthange in
cell resistance).

Table 1. General characteristics of typi-
cal commercially-available CdS photocells.

manufacturer and has becen assured of
his willingness to supply single lot
orders.

The CdS photocell (V:) and a sensi-
tive high resistance relay (RL.) are
connected in series across a d.c. power
source. In operation, light striking the
photocell reduces its resistance and
permits sufficient current to flow
through the relay to effect its closure.

(Continued on page 158)

TO CONTROLLED
DEVICE

11 VAC T

R1—5600 ohm, V5 w, carbon res.

Cr—2 pfd.. 200 vy. metallized paper tub. capa-
citor

SR1—20 ma. selcnium rectifier (Radio Receptun
Type 8Y1)

RLs=Secnsitive d.c, relay, s.p.d.t., 1 ma., 10,000
ohm coil (Potter & Brumficld super-sensitive
Type $§5D)

Vi—Cadmium sulfide photocell (Standard
Electronics Div. of Hupp Corp. Type CdS$-3).
Note that while this component js not yet
available es a distributor item, the manufac.
turer will fill single-lot orders, Write Mr.
Neil H. Sanders in care of the company,

| P.O. Box 513, Carlisle, Pa.

Fig. 4. Schematic of photoelectric relay.

Fig. 5. The experimental photoelectric relay mounted on a standard micro-

phone stand.

www.americanradiohistorv.com

Other mounting techniques may be used, if preferred.
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A DUAL- FREQUENCY

.i

VERTICAL RADIATOR

(Left} The pariially-assembled antenna
showing how the spacers should be po-
sitioned. (Above) The author’s 10th scale
model which was constructed to permit
dielectric and pattern measurements.

An unusual antenna system designed for dual-frequency

operation by means of a coaxial choke which also serves

as a portion of radiator. It works on any two ham bands.

be able to operate an antenna on

two bands by merely changing the
transmitter frequency. The antenna to
be described is a vertical stub mounted
in a ground plane, matching a 50-ohm
line over two separate frequency bands
—10 and 15 meters. The same idea
may be applied to other frequencies
for operation on other bands, if de-
sired. The operating frequencies do not
have to be harmonically related and
may be considerably removed from one
another.

There appear to be at least two
types of hams who read antenna ar-
ticles (the XYL says we're all alike).
First, the person who is primarily an
operator and is interested mainly in
the information concerning the phys-
ical dimensions and components re-
quired to make it function properly;
second, the ham who neot only likes to
operate but also wishes to know exact-
ly how the system functions $0 he can
apply the idea to some pet scheme he
has been nourishing.

With this in mind, the construction
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MANY times it would be convenient to

and adjustment of the antenna system
will be described, after which the
theory of operation will be ocutlined.
The constructor should have some
means of checking the standing-wave
ratio on the transmission line so that
he will know when the antenna is
properly tuned.

Fig. 4 shows the general arrange-
ment of the antenna system, the basic
concept being quite simple. The 15-
meter antenna is placed inside the 10-
meter antenna and the two are con-
nected together at the bottom (feed
point). When the antenna operates on
10 meters the lower portion of the
vertical stub is used and when operat-
ing on 15 it utilizes the entire length
of the antenna. A complete explana-
tion of what takes place will follow
the construction details.

A piece of %-inch copper water tub-
ing is used as the outer conductor and
14 -inch tubing is utilized as the center
conductor. Other diameters and types
of tubing may be used with equal suc-
cess, however it is desirable to main-
tain a ratio of 2 to 1 or greater be-

www.americanradiohistorv.com

By
WILLIAM H. HARRISON, WéULD

Mount Lee Laboratory
Stanford Research Institute

tween the outside dimension of the in-
ner conductor and the inside dimension
of the outer conductor, These ratios
will have little effect on the dielectric
spacer dimensions other than their
diameter. Care should be exercised to
assure a good electrical connection be-
tween the two conductors at the base
of the antenna. The short, used in the
antenna described, is made of brass and
soldered to insure low-loss operation.
The complete antenna is held in place
by two insulators secured to the sup-
porting mast.

The antenna system is mounted
above the roof and the guy wires
which hold it in place are also used
as the ground radials. The four radials,
equally spaced, are tilted down about
20 degrees from horizontal because it
is convenient to do so and it also im-
proves the match between the antenna
and transmission line. The ground
plane radials are 111 feet which is a
quarter wavelength at 15 meters. This
length does not impair 10-meter opera-
tion or harm the radiation pattern.
The results are shown in the imped-
ance curves and radiation patterns.

Note from the picture of the disas-
sembled antenna that the center con-
ductor inside the 10-meter antenna is
held in position by dielectric spacers or
beads. In addition to holding the cen-
ter conductor in the proper position,
they also reduce the wave velocity to
the desired value. It is necessary to
resonate this internal portion of the
antenna (10 meters) and this is ac-
complished by the use of spacers
placed inside the tubing as shown in
Fig. 4. The top spacer, longer than
the others, is inserted and adjusted
until the desired resonant frequency is
obtained.

The standing-wave indicator is
placed in the transmission line (10-
meter signal feeding the indicator) and
the top spacer is adjusted for mini-
mum standing wave. This may be
done by noting the standing wave, then
making a small change in the position
of the dielectric, then once again not-
ing the standing wave. Each time the
adjustment is made stand clear of the
antenna while reading the meter since
your movements may affect the read-
ing. Once the choke is tuned the an-
tenna is ready to operate o¢n the two
bands.

RADIO & TELEVISION NEWS
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Various types of dielectric material
may be used as long as the dielectric
constant is taken into consideration.
The antenna was originally con-
structed using dielectric beads listed
in the Andreiwc Corporation catalogue
as type 737-103, made for their 7%-inch
diameter semi-flexible coaxial cable,
These are shown in Fig. 4 and also in
the picture of the partially assembled
antenna. If you prefer to make up
your own spacers, sample dimensions
are included in Fig. 4. Other dielec-
trics, lengths, and spacings may be
used with the aid of the formula given
in Fig. 3. These homemade spacers
tmarked “see text" in Fig. 4) can be
made of either polystyrene or “Rexo-
lite" The computed values were
checked on the tenth-scale model (used
for pattern measurements) and found
to be accurate. Polystyrene rod is
available in most major cities and if
not available in your locality, can bhe
purchased through any of the radio
mail order houses for about $1.50 per
foot. Exercise caution when machin-
ing polystyrenc as excessive heat will
causc it to become gummy.

The theory ol operation will be il-
lustrated by showing how portions of
an antenna may be disconnected by
means of lumped parallel resonant cir-
cuits." With reference to Fig. 5, the
length a, is made equal to half wave-
length at the highest frequency of
operation. Parallel resonant circuits
L:C: and L/Cy are then added at the
cnds of this section, these circuits be-
ing resonant at the frequency for
whieh a is a half wavelength. Opcra-
tion at the next lower frequency is
then obtained by adding sections b and
b', so the equivalent clectrical length
of section «: when the reactance in-
troduced by the resonant circuits is
taken into account, corresponds to the
half wavelength resonance for the next
lower frequency used. These added sec-
tions are inoperative for the frequen-
cy for which a; is in half-wave reso-
nance since they are isolated by the
high impcdance of the parallel reso-
nant circuits. Thus one obtains twe
resonant frequencies corresponding to
the two desired trequencies of trans-
mission.

The system just described adapts it-
sclf to wire type of antennas, especial-
ly at the lower frequencies where the
antenna is quite long. However with
the vertical type of antenna the coaxial
cquivalent of the parallel resonant cir-
cuit, the coaxial choke, lends itseif
well both clectrically and physically, It
is superior bccause the losses in the
choke ar¢ less than in the regular
parallel resonant circuit. The coaxial
choke is a quarter wavelength trans-
mission line, with one end shorted, that
is, the inner and outer conductors are
connected together at one end. At the
end opposite the short, the impedance
between the inner and outer conduc-
tors is very high. This is exactly the
same condition that takes place across
the terminals of a parallel resonant
circuit. This is illustrated in Fig. 1B.
If the coaxial choke is slightly longer
or shorter than a quarter wavelength
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Fig. 5. Multi-frequency antenna system.

Lo

it no longer presents a high impedance
at the output terminals and will not
disconnect the remaining portion of
the antenna. The same would be true
if the lumped parallel circuit were not
resonant. The parallel resonant cir-
cuits in the antenna shown in Fig. 1B
may therefore be replaced by the coax-
ial chokes shown in Fig. 2. It would
operate exactly the same in either
case.

In the design of an antenna system
using the coaxial choke we must first

consider the proper length of the outer
conductor since that surface must act
as a radiator while the inside surface
acts as a portion of the coaxial choke.
Impedance measurements were madc
on the outer conductor with the center
conductor removed. The system was
resonant at approximately .23 wave-
length. The proper length of the radia-
tor (10 meters in this case) is deter-
mined by its length/diameter ratio.
The antenna now operates proper-
lv on 10 meters as a conventional stub

Radiation patiterns of the dual-frequency antenna on the 10 and 15 meter bands.

10 METER RAUTION pat TEAN
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Fig. 6. Impedance tests made between
10 and 15 meters. Other bands can be used.

in a ground plane. The next step is to
insert the center conductor and reso-
nate the choke. When the coaxial
choke is resonant, the impedance at
the base of the antenna will be the
same as it was prior to insertion of the
center conductor. As mentioned be-
fore, the length of the quarter wave
line is fixed at .23 wavelength and it
will therefore be necessary to reduce
the wave velocity inside the coaxial
choke to produce resonance at the

".
l
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same frequency. The wave velocity in a
coaxial choke is determined by the in-
sulation dielectric constant between
the inner and outer conductors. In the
case of lines with air insulation, the
distance corresponding to the wave-
length will be only slightly less than
the wavelength of a radio wave of the
same frequency traveling in space.
With other than air insulation, the
wavelength is reduced to a value equal
to 1/ Ve, where e is the dielectric con-
stant of the insulation. For example,
in computing the wave velocity for a
section of RG-8U (polyethylene insula-
tion—dielectric constant of 2.26), we
obtain

1/V226 = 1/1.5 = .667

velocity of propagation, which agrees
with the value given for RG-8U.

It can be seen from these figures
that we would not want to support the
inner conductor of the coaxial choke
with solid polyethylene as the propaga-
tion in the choke would be delayed ex-
cessively. It would be resonant at a
much lower frequency than desired.
The velocity of propagation in a coax-
ial line where the inner conductor is
held in position by beads or dielectric
washers, will fall somewhere between
free space velocity and the wave veloc-
ity obtained with a line completely
filled with the dielectric material. This
is desirable since it is necessary to
support the center conductor and also
reduce the velocity of propagation to
92¢ (4 x .23, the dimension of the
outer conductor).

The effect of the dielectric spacers
can be obtained by computing the
average dielectric constant in the line
as shown in Fig. 3. Since the desired
wave velocity is known (92%) we can
compute the average dielectric con-
stant necessary to produce such a
velocity. It is desirable to be able to
vary the wave velocity, therefore the

& {Left) The top dieleciric spacer on the completely assembled an-
tenna. This is handled a litile differentiy from the other spacer. see
text. (Below) A disassembled view of the author’'s 10th scale model.
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line was designed for a slightly higher
velocity and the large top spacer used
to reduce it to the exact value. 93.5%
was chosen and is obtained with an
average dielectric constant of (1/.935)%
= 1.143. A spacer width of 1.0” was se-
lected and with the aid of the formula
shown in Fig. 3, the necessary spacing
of the dielectric material was secured.

Two antennas were constructed us-
ing the coaxial choke utilizing differ-
ent types of spacers. One made use
of an “Alsimag” bead which has a di-
electric constant of 6.00 and the other
of polystyrene spacers which have a
dielectric constant of 2.56. The “Alsi-
mag” beads were made for %-inch
transmission line using an inner con-
ductor of .25 inch, Data obtained from
the manufacturer indicated that 6 inch
spacing of the beads would produce a
wave velocity of 93.5% which is quite
close to the desired velocity. The veloc-
ity was further reduced by means of a
polystyrene plug inserted, to various
depths, into the top of the coaxial
choke. As mentioned previously, the
impedance of the antenna was meas-
ured on 10 meters prior to inserting
the center conductor. After the center
conductor was inserted (along with
the spacers) the polystyrene plug was
positioned above the coaxial choke and
the depth of insertion increased until
the impedance of the antenna re-
turned to the proper value, the im-
pedance obtained prior to insertion of
the center conductor.

The frequency of measurement was
then adjusted to the middle of the
15-meter band and the top portion of
the center conductor adjusted to res-
onate the over-all length of the an-
tenna. After this was done, a complete
set of impedance measurements was
made between 10 and 15 meters; these
are shown in the graph of Fig. 6.

The sccond antenna, one tenth the
size of the first, was constructed to
check other dielectric materials in the
choke and to make radiation patterns
of the antenna system. The one-tenth
scale model was tuned exactly as de-
scribed by insertion of the top spacer
until the impedance returned to its
normal value. The spacers are made of
polystyrene (¢ = 2.56). Patterns taken
with the model indicate free space op-
eration of the system, that is, the stub
and ground plane are remote from
ground.

There are a number of combinations
of lengths that may be used to make
an antenna system that will operate
on several other bands. For instance,
the coaxial choke can be operated on
10 meters and the length of the inner
conductor can be extended to resonate
on 20 meters. Additional combinations
could be used, namely extending the
choke for 20 meters and the center sec-
tion for 40-meter operation. The idea
may also be applied to the higher fre-
quencies, such as the 2- and §-meter
bands.

REFERENCE

1. “Multi-Frequency Tuned Antenna Sys-
tem,” Electronics, August 1940,
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A_nnouncing the first

BASIC

books ever to be published
on Synchros and Servos!

\ J

"BASIC SYNCHROS AND
SERVOMECHANISMS"'

by Van Valkenburgh, Nooger & Neville, Inc.

A NEW 2-VOLUME "PICTURE BOOK"
SERIES DERIVED FROM THE U.S.
NAVY'S TRAINING PROGRAM!

S¥nchro and setvofechanisms gre vital elements in the
suecessful performance of very many devices cmployved by
all branches of indusiry and the Armed Forces. They aim
the guns on ships. planes. and ground artillery—in general
are used in many ways to prodiee and control rotary motion
4t a distance. with a degree of accuracy and rabidity far
superlor to that poessible manually.

Nww. for the very first time. there will appear purely
Lasic books which teach the fundamentals of s¥nehiro and
servemechanisiz without recourse to complicated mathe-
myties. Written to be understood even by those wifhout
vollege educations. these books fuenlsh a clear back-
Zrowwwl In the furictloning of these syxtems. They deal with
the subject on a step-hy-step baslx ; cvery hage las at least
ane hig. clear illustration (of the most exeiting and inform-
ative t¥pe} to make understanding eaxier. Every page
deals with one fndividual phase of the sunjeel. These new
Looks (like the earlier series on Basie Eleetticity and Rasie
Electronics described lelow) are derlved from the U. §.
Nuvy's Common-Core Tralning 1’rograni.
tried and tested.

“Rusic Synchros and Serromechanismsa®’ will he published
as a d-volume set in late August. 1955, The hooks will be
laper bound, 67 x 8°. and will total approximately 370
hazes containing more than 300 jtstrations.

2-VOL., SET..........ocvinennnnn only $5.50

r

They have been

LEARN BASIC ELECTRICITY AND\
BASIC ELECTRONICS THE EASY I
PICTURE BOOK WAY!

"

"BASIC ELECTRICITY"
"BASIC ELECTRONICS"

by Van Valkenburgh, Nooger & Neville, Inc.

The tabulous Pleture Book training courses derived from
the Navy's Rasic Eleetricity-Electronics training proxram!
Over 1.700 big clear bictures to muide you every xtep of
the way! 25.000 Navy stwdents have successfully piasiered
the fundsmentals of thiese vital xubjects In record thne

- and how YOU cazn do the same! Imagine-—a coni-
blete idea on every page—at least one hig drawing on that
same hage to flfustrate and explain it-—review pages at the
el of every section to highlight thie subjects just cwvered.
There's never heen an easier, betlter way to learn basic
elecirleity and electronfes!

“BASIC ELECTRICITY" 5-vol. set. . .only $3.00
“BASIC ELECTRONICS” 5-vol. set..only $9.00

r————ORDER TODAY!————— |
Rider books are sold by electronics paris jobbers

and book stores throughout the country. If YOUR |
dealer doesn't have them, mail this coupon to us! |

JOHN F. RIDER PUEBLISHER, INC. |

I

I

I !
: Dept. RN-9, 480 Canal $t., N.Y. 13, N.Y. ]
| Enclosed is $............... Send me: |
l 3 Basic Synciros & Servomechanisms 2-vol. set $5.50 :
} [ Basic Electricity..........ccvuuun. 5-vol. set §9.00 |
| © Basic Electronics .o.......oeoun.e. S-vol. set $9.00 |
i Add state & city sales tax where applicable. |
| In Canada, prices approximately 59, more. I
| Name Lo i
| ABOrBSES ..o iiirriraniarirteria et aararany :
: City & State......ociuiiiinriuiiamirinurinrannnnns l
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clockwise channel selector of the new Zenith “Flash-matic”

Flash Beam—

s S

The light beam from the “flash qun” of the viewer is shown aimed at the counter-

remote contrel TV set.

new addition

to Zenith's TV Line

Here is a new idea in remote control for TV receivers,

using a light beam for tuning and for power switching.

ENITH RADIO CORPORATION

has announced and demonstrated a
television set that uses a flash beam
from a small pistol-shaped device to
turn a television set on or off, change
channels, or cut out the sound of long-
winded commercials.

The ray does all the work; no dan-
gling wires or connecting cords are re-
quired. All the viewer has to do is
beam the ray across the room at a
small window on each of the corners
of the set. A light beam shining on the
lower left-hand corner will turn the set
off. Channels are switched through the
upper two windows; the one in the left
corner selects the channels in a coun-
ter-clockwise direction; the upper right
corner window changes channels clock-
wise. A beam striking the lower right
hand window effectively cuts out com-
mercials. Another touch of the flash
gun brings the sound on again when
the commercial is finished and the pro-
gram returns.

Activators in the circuit are four
cadmium-sulfide photocells. These are
semiconductors that are extremely
sensitive to light and respond by pro-
ducing wide changes in their internal
resistance. With no light, a photocell
may have as high as 100 megohms re-
sistance; when strongly encrgized by
light, the resistance may drop to as
low as 25,000 ohms.

Each cell is connected in the grxd
circuit of a special control tube. One
cell triggers a 2D21 thyratron tube and
the current flowing in the plate circuit
will activate a solenoid that turns the

www americanradiohistorvy com

power input to the receiver on or off.
A second photocell triggers another
thyratron and its plate circuit solenoid
mutes the sound from the speaker. The
remaining two photocells operate sep-
arate triode sections of a 6BX7GT
tube. Individual plate circuit relays
control the 117 volts a.c. applied to a
tuner motor for clockwise or counter-
clockwise rotation.

In each instance, the photocel],
through its resistance changes, con-
trols the grid bias on its associated
tube. High resistance means cut-off
bias; low resistance permits the tube
to conduct. In the case of the two
thyratrons, each tube would continue
to conduct until the plate voltage was
removed or made negative and the
grid was returned to cut-off. However,
the plate voltage is a.c. and the tube
will stop conducting every time the a.c.
swings negative.

Light level adjustments are made
when a set is installed in the home.
Adjustments must be below the point
where the room light will actuate the
unit. In some cases bright room light,
or sunshine entering the room, may
cause erratic operation. To prevent
this, it may be necessary to darken the
room. If it is desired to operate a set
in the conventional manner, the photo-
cell system can be inactivated by a
back panel switch.

Incidentally, there is nothing mys-
terious about the flash gun furnished
with the receiver. Any good household
flashlight can be used if the brightness
and focus are OK.
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A NEW

WORLD OF

ENCHANTMENT IN

SOUND

Pormoftir STEREQ-VOX'

Greatest development in audio since LP records. ..

Stereophonic reproduction from monaural sources

Visit your near=st hi-fi dealer and ask for a demonstration
of Permoflux STERC-VOX. A few moments of your time
will reward you richly, with a new experience in the
reproduction of reco-ded music. See your hi-fi dealer today!

For name cf nearest Hi-Fi decler, write:

;E_ano%&l/x_ Corporation Dept. G, 4900 West Grand Avenue ¢ Chicago 39, fllinois
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service shop, his face wearing a
. look of puzzled amazement as he
looked blankly at the office girl, Miss
Perkins. From behind the closed door
of the service department there issued
a bellowing sound that was half voice-
tone and half screeching whistle. It
was going ‘“Whooooo whooooo whoo-
whooooo” in a very good imitation of
the whistle of a steam locomotive.
In reply to Mac's questioning look
Miss Perkins twirled a forefinger sig-
nificantly in the vicinity of her right

MAC stood in the front door of the

temple. “He'’s been carrying on like
that for the past ten minutes,” she
announced.

Mac walked across the room and
cautiously pushed open the service de-
partment door with his foot. Inside,
his assistant, Barney, was revealed
standing in the middle of the floor
with his lips tightly pursed in front
of the microphone held in his hand.
The mike was plugged into the shop’s
portable p.a. system; and a large horn-
type speaker connected to the ampli-
fier was set up directly in front of the
screen of a large console TV set.

Taking all this in at a glance, Mac
immediately began to move his right
arm back and forth in a rhythmic mo-
tion while he moved forward on shuf-
fling feet, saying all the while, “Chuga-
chuga-chuga-chuga-chuga.” Still car-
ried along by this peculiar gait, he
described a small circle and then
backed up to Barney, who was watch-
ing the actions of his employer with
pop-eyed amazement.

“I know you're the Wabash ‘Cannon
Ball',” Mac said soothingly; “and I'm
a Pemnsylvania J-1 locomotive. I've
just received orders for us to double-
head to push a coal train over the
hump; so couple up and let's get go-
ing.”

“You flipped your lid?” Barney de-
manded. “Don’t you think we're a lit-
tle old to be playing train—especially

you?”
“I have flipped my lid!” Mac ex-
claimed indignantly. ‘“Who's been

making like a train whistle for the
past ten minutes? I was just trying to
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SOME OFF-TRAIL INTERESTS

humor you and coax you outside so we
could throw the net over you.”

“Oh that,” Barney dismissed the sub-
ject with a nonchalant wave of his hand.
“It has a perfectly logical explanation.
Last night I was talking to George Har-
mony who does servicing for TV Sales &
Service on Market Street. He was tell-
ing me an interesting thing. You know
the safety shield in front of the picture
tube on the sets they handle is made
of a special glass that breaks into
smooth-edged pieces when fractured.
Possibly you recall that Tucker in-
tended to make the windshield of his
car out of this stuff. Anyway, George
reports that in the past few months
they have had seven of these shields
mysteriously disintegrate for no ap-
parent reason whatever. Last week,
though, a man came in with a possible
clue. He was watching his set when
suddenly a locomotive—he lives close
to the tracks—gave out with a piercing
whistle. Right while he was watching,
a bunch of cracks fanned out across the
shield and then it slithered down on to
the rug in the form of a couple of hand-
fuls of little round glass pebbles. What's
more, three of the other shield failures
were in houses not more than half a
block from railroad tracks!”

“So?" Mac questioned, pretending to
be unimpressed.

“So we're convinced these shields
that are moulded in a curved form shat-
ter when the train whistle vibrates
them at their resonant frequency. In
the cases where the sets were not near
the tracks, possibly just the right note
from the speaker did the business for
the shields. I was experimenting to
see if T could whistle the right note into
the mike and cause the shield on that
TV set—it is the make TV Sales £ Serv-
ice sells—to fracture.”

“Well you fracture me!” Mac ex-
claimed grimly. “Just what were you
going to tell the owner of that set if
you were successful?”

“Holy cow! I never thought of that,”
Barney admitted with a crestfallen air.
“I was so interested in seeing if I could
break the glass with a sound of the
right pitch that I never thought of
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anything else. Even though the manu-
facturer has replaced the shields at no
charge, it would still take some time to
get a new one. Maybe it's a good thing
I wasn’t successful.”

“Maybe you're right,”
darkly.

“Hey, Mac,” Barney said brightly,
eager to change the subject, “I see you
got out that TV set the boy built up
from a kit. Was it as tough as you
thought it was going to be?”

“Just about as I figured it. You re-
member I refused to take the set at
first. T knew it would be altogether dif-
ferent from an ordinary service job.
When the usual set comes in for re-
pair you can safely assume it was
properly wired and working satisfac-
torily when it left the factory and that
its present trouble is caused by a com-
ponent or wiring failure. In this kit
set, though, you could not assume
anything like that. Wires might be im-
properly connected; components might
be in the wrong places; bad parts
might have been unknowingly wired
.

“I felt that charging the boy at our
regular rates for this kind of a job
might make it tough on him and that
possibly he could get a part-time tech-
nician with a lot of time and no over-
head to take on the job more reason-
ably. He didn’t do this, however. In-
stead he took it to one of the best-
known shops in town. They kept the
set for a month and then told him it
was hopeless. They reported it would
not align properly, that there were
some spurious pips on the display of
the sync signals, and that the sync
circuits were improperly designed. The
only way the set could be made to
work, they reported, would be to make
drastic changes in the circuit and the
layout of the receiver.

“When he hit me up again to take it
on, I didn't have the heart to refuse.
I felt sorry for the kid, who was get-
ting pretty desperate. He was taking
a radio and TV course, and his father
felt the boy should know all there was
to know about television right away.
The boy had put together a v.t.v.m.
kit with good success and had mis-
takenly concluded assembling a TV re-
ceiver kit would be just as easy. On
the boy’s recommendation, the father
had bought the kit—and it was no
small sum, for the set is a thirty-tube
job with all the trimmings—and now
he was making life miserable for the
lad. I was confident in my own mind
that the kit was properly engineered,
for the people who make it have a
good reputation.”

“It was a darned neat job of wiring,”
Barney observed.

“You’re right. When I aligned the
if. circuit, I could not see a thing
wrong, for the proper curve came out
exceptionally well on the scope. There
was, though, absolutely no sync con-
trol of the picture, which ran both
vertically and horizontally. While both
oscillators were apparently free-run-
ning, they responded easily to the ac-
tion of the vertical and horizontal hold

(Continued on page 174)
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What’s INSIDE

makes the difference

uets

in MALLORY FP Capacitors

To sce what makes Mallory FP clectrolytics
supcerior in performance, take a look at
what’s inside the can. You'll ind—

GENUINE FABRICATED PLATE ANODE...
originated by Mallory, and available for
replacement work only in the Muallory FP
. gives excellent heat dissipation, low
impedance, low inter-section coupling,

ETCHED CATHODE ... prevents capacitance
loss, reduces RF impedance.

85° C. CONSTRUCTION ., . standard in FP’s
for vears, at noextra cost . . . eliminates need

for voltage de-rating, even for 450-volt units,

LEAKPROOF SEAL ... prevents loss of elec-
trolyvte . . . withstands high temperatures ...
and still retains the venting feature.

There are other features, too . . . and many
vou can’t see, such as the hospital-like sani-
tation maintained in the Mallory plant to
guard against impurities which could shorten
capacitor life. Add all these up, and vou’ll
appreciate why FP capacitors are the stan-
dard of perfermunce for replacement and for
use in original equipment.

Order your stock of FP capacitors today,
from vour nearby Mallory distributor. They
lead the field, yet cost no more.

Another Service-Engineered Product by...

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

M st oNY“‘:"’“"15 Mﬁ\\::é?onuus

°
APP“OVE appROVE
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GREATER PERFORMANCE

at lower cost with ALTEC microphones

There is an Altec microphone for every use. Each is the product of superior
design and highly skilled workmanship. Altec microphones assure the finest
in quality performance and yet they actually cost less than microphones
of comparable quality. Depend on Altec when only the best will do.

S

the ultimate in quality reproduction.
In addition to its wide, smooth fre-

r The M-11 Microphone System represents
quency range the M-11 System is omni-

The famous M-20 “"Lipstik"
Microphone System, featuring

thesmallest quality microphone v} directional in pickup, completely shock
on the market. Frequency Re- | and blast resistant. Frequency Response
sponse 20-15.000 cycles. M-20 ‘L 20-15,000 cycles. M-11 System includes
System includes 21D condenser 21C Microphone, 150A Base, 152A or
microphone, 165A base, 166A 153A cable set and P-518A power

stand attachment, P-525A

supply or P-519A rack mounting power
power supply. $198.

supply. $230.

4868068008800 4ss0resereroentes

The 670A Cardioid Microphone provides highest quality per-
formance at moderate cost. Three directional patterns are
easily selected by adjusting screw. Shutter adjustment per-
mits shifting of null point over 90° angle to effectively suppress
undesirable sounds. Frequency response 30-15,000 cycles. $135.

The 660 Dynamic Microphone 1s a rugged economxcal version
of the famous Western Electric “salt shaker,” using the same
efficient dynamic unit in a smaller case. In addition to studio
use, it is adapted for public address and outdoor use where its
high output level, excellent signal-to-noise ratic, and dura-
bility are advantageous Frequency Response 35-15,000 cycles.
660A Low Imp.—$45. 660B Low and High Imp.—$50.

.........................

The 671A Microphone representsa new high in compact velocity
microphones providing good broadcast quality, high signal-to-
noise ratio, and extremely low hum pickup. These features

] make it exceptionally valuable in the most difficult situation.
4 “ 4 Frequency Response 30-16,000 cycles. $75.

A SOUND

LOUDSPEAKERS
MICROPHONES

REPUTATION _ SECOND TO NONE
&

ALTEC

AMPLIFIERS Dept. O-T
PREAMP},‘:JF;,::: e et 9356 Santa Monica Blvd., Beverly Hills, Calif.
ENCLOSURES L_LANSING CokroRation | 161 Sixth Avenue, New York 13, N.Y.

a uh I.

*Forming o

CHASSIS - BRACKETS
CHANNELS - BOXES

FREE!

UNIVERSAI. TV FAMOUS FOR 24 YEARS
1,000°s OF SUCCESSFUL GRADS COAST TO COAST
Eosy. guitk, toscacring Leoarn TELEVISION in 36 short

i [l weeks of emjayoble ship in thop Mo 1 =5 - ki
‘ g r‘rﬁl" fondri l"Y’ eom”w Fiva :2~:::::: ﬂ“"—'— e with the A 8 Farker
f mony jab: -|b|nh|hﬂ ™ ie sh - oy N .
JF' T O CAN STAST EARMING AS WUCH AS 5150 PER - sheet metal folding machine

wEEx NO limit o3 time goes on. W.T.5. is on old esablished school
(TV exclusiva lor 24 years} staffed by ecpert insiruciors. headed by one of
America'’s fiest TV broodcowers  Costs 30 little to pre- WRITE FOR
pare yourself for life, No previous experience nesded.
Fully opproved for Korean Veterons. Also fully aps
proved course In colar TV (1stin Y §.) Send coupon
now for FREE BOOK on TV ond Electronics spporfunities.

{———FIlL OUT COUPON——~

| UNIVERSAL TV SCHOOL /
| 1220X Admiral Boulevard, Kansas City, Missouri

| PLEASE SEND ME INFORMATION FREE. Age.
I Name

Weue radey tor yeur 1w copy Phes owr 181l ol vouivel bench tooly bendess.
B0t BB woIthers. Punchey Jpldarmyg ctrempate Ak for Cataleg 224

| TELVAC 1412 Great Northern Bldg. Chicago 4, ILLI

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR
NEW LIST! MANY ADDITIONS!

Send stamped. aself addresasd envelope for
List C. Add 2S¢ for chart explaining AN
1 Address = nomenclature.
| City State R. E. BOX 1220
| Thazs Reve of Korean Veteran | GOODHEART  BEVERLY HILLS, CAL.
86

www americanradiohistorvy com

New Bendix
TV Circuit

HE new Bendix T19 chassis contains

an interesting circuit design called the
“Picture Pulse Pilot.” In this circuit, a
dual-purpose miniature tube combines
the functions of an a.g.c.-controlled i.f.
amplifier and a triode sync separator
without performance degradation of
either function.

In the past, because of the pin limi-
tations of existing tubes, a pentode-
triode employed either a cathode com-
mon to both sections or an internal
connection between the suppressor grid
and cathode in the pentode section.

To overcome the inherent limita-
tions by either of these connections,
Bendix, with the cooperation of the
Sylvania Electric Products Inc., devel-
oped the SBES pentode-triode. (Patent
application for this concept has been
made.) In the 5BES, the suppressor
grid of the pentode is tied internally
to the cathode of the triode section.

In Fig. 1, Vaa is the 1st video i.f. am-
plifier with a.g.c. applied to its grid.
To compensate for changes in input
loading and capacity with plate cur-
rent, the unbypassed resistor, R. is
used in series with the Va cathode. If
the suppressor grid were tied to the
cathode, undesired feedback would re-
sult from a.c. voltage on this grid.

In the 5BES, however, the suppres-
sor is tied internally to the tricde
cathode. In the circuit, the sync sep-
arator application of the triode sec-
tion calls for a grounded cathode.
Therefore, the pentode suppressor grid
is also grounded and the feedback ef-
fects are avoided.

The remainder of the if. circuitry
associated with Vi is conventional. A
series-tuned coupling coil, Lo, is used
between the mixer plate and first if.
grid to minimize oscillator signal cou-
pling to the grid. R is the grid load-
ing resistor whose value is selected to
give the desired circuit bandwidth. The
output tuned circuit is a bifilar wound
coil. R. serves as the loading resistor
for the output circuit.

The circuitry associated with Vs per-
forms the function of separating the
synchronizing information from the
composite video signal. (See Fig. 2).
The composite signal is coupled from
the video amplifier plate to the grid of

Fig. 1.

70 GRID
OF 2NO LF

IA7
2220
3

BHTI25V
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OLpx CanNnon Bars =1
PRINTING PRESS .=~

e

“Fred’s really gone on those printed circuits!”’

You'd have to look bard and long to find anything that even faintly resembles the
satisfaction and money-saving that can be yours with a “Surprise” Trade-In allow-
ance on used (factory-built) test and communication equipment. Put us to the test.
Get your trade-in deal working today. Wire, write, phone or use handy covpon below.

HALLICRAFTERS SX-96 HALLICRAFTERS $X-99.
less speaker. Net $249.95 Less speaker. Net $149.95

NATIONAL NC-98.
Less speaker. Net $149.95

AMECO LOW PASS FILTERS

Supresses radiotion of all frequencies
above 40 MC, thereby removing a major
cause of TVL Uses constant K circuit, de-
signed for use with 52 to 72 ohm coaxial
cable. Will handle up to 200 watts of RF
power. Complete with bracket, RCA type
phono connecters and instructions.
MODEL LN-1. Net $1.95
MODEL LN-2. With 2 83-1R coax
connectors. Net $3.45

HAMMARLUND HQ-140X.
Less Speaker. Net $264.50

WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN

———

fuemecsecen- FREE CATALOG!==n=n=nme-=~

; 2

i . 0. : i 5 1 s
Al prices f. 0. b, St. Lovis « Phone CHestnut 1-1125 U R G RADID . CORRART £
2 1125 Pine Street, $1. Lovis 1, Missouri [ 4

: O Rush “Surprise” Trode-In Offer on my :

| [}

g for M

1 {show moke ond model number of new equipment desired) .

3 (O Send lotest Cotafog. [}

L] |

RADIO CO P :

O : Address :

&

1125 PINE ST. o ST- lOUIS l, Mo. : City Zone. Stote H
) -

September, 1955
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maunting brockets shown.

VIKING

otfers a complete line

of pre-amplifiers, erase duplicating.

ated by inexperienced persons,
@ Completely adaptable to full-fidelity recording and

VIKING o merrons 2

gy
3520 E. 43rd St., Minneapolis, Minn. ¢« PArkway 1-1651 ,@_]l_;gﬂ‘.\

for faultless playback of pre-recorded tape . . .
for professional quality recording and duplicating . . .

VIKING
Jull Jidelity T

TAPE DECK

Patents Pending

providing
full-fidelity
performance
at a

popular
price!

VERIFIED VIKING FEATURES

e Every VIKING FF75 Deck is capable of 40 to 14000
Moy be cabinet mounted cycles frequency cesponse at a 7.5 inch tape speed.

or used with temporary g With NARTB equalizer-amplifier, response wilf fuliy

meet broadcast requirements for minimum distor-

tion, flutter and wow.

$5 9 95 @ Belt driven capstan eliminates all vibration and filters
out motor interpole variations. No puck drives to

User Net harden oc flatten,
PIJ%‘:"&"S’J‘H e Simple mechanical design provides for long life and
completely dependable performance, even when oper-

oscillator and record  VIKING FF75 TAPE DECKS provide faultless
the NARTB standard. performance . .. YOU TAKE IT FROM HERE!

| Send For ﬂﬁr late_st Ba_talogl}e

Hlustrating 39 Professionally
Designed and Engineered Kits

AM/FM Tuner ® FM Tuner
Television & Hi-Fl Amplifier
Geiger Counter ® Test Equipmens

Long and Shortwave Radio Kits
Experimenters Construction
Phonographs and Record Changer

ARKAYKITS

RADIOS PHONOGRAPHS TV

TEST EQUIPMENT HI-FI
Write for FREE Brochure

RADIO KITS, INC. * 120 Cedar St, N. Y. &
88

your order,

e

When you order by mail ...

please print your name and
address clearly, be specific in
enclose proper
amount, allow ample time for

delivery.

AUTO RADIO PARTS
FACTORY DISTRIBUTOR FOR
FORD BENDIX—DELCO — COLONIAL
— SPECIALS —
Custom Pushbutton Radios for
1955 Ford—sPlym70tﬁfh'—Chevrole1

45.47 Ne
LYTRON DISTRIBUTING CO.

1338 W. NORTH AVE., BALTIMORE 17, MD.
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{
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| A37 =
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22MEG-Z 5T spes
V3g
SYNC SEP
Fig. 2.

Vas through Ry, Cs, Rup, and Cu. Cn
and R provide an additional time
constant to obtain a high degree of
syne circuit immunity against impulse
noise. The plate of Vs is directly con-
nected to the grid of the sync clipper.
As a result of this, the grid loading of
Vsa provides a lower d.c. plate voltage
on Vs to clip the sync more effectively
in the plate circuit. In addition, the
parallel impedance of R:s with the grid
loading of Vs is chosen to give the
desired circuit bandwidth. —30~

SOLAR BATTERY USE

N EXPERIMENTAL solar battery is be-
ing tested by Bell Telephone Labora-
tories at Americus, Georgia as a source
of power for the terminal equipment on
rural telephone lines.

The heart of the solar battery, shown
below, is the specially preparved silicon
disc which converts sunlight into elec-
tricity. The model shown contains 432
discs, arranged in 48 units of 9 dises
| each.

During daylight hours the solar bat-
tery is used to power the terminal equip-
ment directly while, at the same time, it
charges a storage battery for the night-
time operation of the equipment or for
periods of lowered sun intensity.

Flexible features of the mounting al-
low the face of the solar battery to be
tilted to the most faverable angle for
maximum sun exposure in any latitude.

The Bell solar battery, the first suc-
cessful device to convert sunlight direct-
ly and efficiently into useful amounts of
electricity, was invented by a three-man
tcam of Bell Labs’ scientists and was
‘ first announced in April of last year.

. 3
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Have you ever seen

or heard of the
Exponential Antenna®?
You have not, for until

now if was unknown to
the engineering world.

- \3 e 2>
Higher gains 100 0 2 e “;s e e g of
e? i"\O‘) “10“ 2 A0 '(.:\'o“ afd
— one antenna 0% oral g e x 2nd
T St L ve 50 ®
30 0 A 3
- one transmission line *5“6r5 > ﬁecx“e“ag. oV 30 Qoae\ﬁdew*e
VS e At
. st O gl o0d Y o ‘.a e gof
- one installation. o “‘e“n . o - 5@ \m\_\e 1o P
0\9 'X‘(\ L S ‘_Qr e{\-e \,“e A
That is EXPO. qe®  aed® (1et o ¥ 2% 518
o) 0! e WP La O S
20 FCIAY o A X
oF N aed? a""“"\wa 5G‘ee\0 ot %a\“
= £ 3 ; a® e? oy » t
Servicemen will appreciate the ease 5-1“%"\5 ene Lo e gor®
. X e
and speed of installing EXPO: &0:35 e : .\“cfe?’s
; 2] o
occupies less space — pleasing appearance — 2130
stpreme performance. Its performance sells it for you.
Will you be among the first to see it perform? Consult
your distributor, or for further information, write: @ HOLLOWAY ELECTRONICS CORP.
4 Fort Lauderdale, Florida
*Patent applied for.
September, 1955 89
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Handle Tough
Service Johs

AS ''SLICK” AS YOU DO
THE EASY ONES!

7 Complete training
" in MODERN
PROFESSIONAL
METHODS
i

FIX ANY RADIO OR TV
SET EVER MADE...

Easier ., . . Better . . . Faster

Owning this big, up-to-the-
minute book is like having two
of the world’s greatest electronic
experts standing by your side
on every job . . . teiling you just
what to do, exactly how to do it!

Written by Ghirardi and John-
son, Radio & Television TROU-
BLESHOOTING AND REPAIR
is a complete guide to modern
professional methods . . . the
kind that really pay off big.
Step by step, it takes you
through service procedures . . .
from locating troubles fast and
with less testing to making re-
pairs accurately and promptly.

For beginners, this giant book
is a complete service training
course . . . at only a fraction of
the price )ou might expect. For
experienced servicemen it ls the
fdeal way to ‘‘brush up”’ on
specific jobs; to develop better
methods and shortcuts; and to
find quick answers to problems
that will enable you to handle
tough jobs as fast and accurate-
1y as you now handle the easy
ones.

Contains 820 big pages. Over
400 clear pictures, diagrams and
charts make things doubly clear.

Remember ! More men now in
good servicing jobs got their
trainlng from Ghirardi books
than any others of their type

. . and this new book is the
latest and greatest of them all!
Practice from it for 10 full days
AT OUR RISK!

How to trou=

bleshoot the

professional
way

AM, FM and TV
realignment
made easy

Testing tips
and ideas

A complete
guide to TV
service

Component

problems and

how to solve
them

Special prob-

lems in battery

sets, communi-

cations receiv-

ers, recorders,
etc.

Servicing tun-

ing and switch-

ing mechan~
isms

¢« + o €GN d

dozens of

other sub-
jects

EXAMINE IT FREE!. - — _ _,

Dept. RN-95, RINEHART & CO., INC. |

232 Madison Ave., New York 15, N. Y,

St‘nd Gnirardl’s new Radio & TV TROUBLE- I
TING AND REPAIR hook for 10-day FREE
FA.\\TI‘JATIOB If I_decide to kee}) book, I will I
hen romptly remit $6.75 {plus a few cents 8t-
n full ‘payment, If not, I will return
ponlmid and owe You nothing.

I
|
|
|
I NAMEe ..viiverorncecccrsscccssstasronnenns I
1
l
I

ity Tone. S, oorannas i aeaines s
TSID $.4.—_Price '$7.25 'cash’ with ordér. |
Moncv back i! ‘book is mtumed within 10 days.
- —— o

—— e —
Rinchart Books are sold by leading book stores
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Within the Industry
(Continued from page 36)

handle the sale of its resistors on a
nationwide basis. The new firm, WEL-
WYN INTERNATIONAL, INC. has offices
at 3355 Edgecliff Terrace, Cleveland
11, Ohio . . . CONSOLIDATED DIESEL
ELECTRIC CORP. of Stamford, Conn.
has acquired control of INSTRUMENTS
FOR SERVICE, INC. of Freeport, Long
Island. It will be operated as a sep-
arate corporation by the parent firm.
* * *

L. M. BURCHETT has been named man-
ager of Allied Radio Corporattons
stores in the Chica- .
go area.He was for-

merly personnel

training director of |

the company.

He will take over L%
supervision of the g
Chicago store sales -
in Allied’s new mod-
ern building at 100 - 1
N. Western Avenue, and also of the
new store for the sale and demonstra-
tion of high-fidelity equipment at 602
Davis Street in Evanston.

Before joining Allied, Mr. Burchett
was associated with the R. H. Macy
Company in Kansas City, Missouri.

® *® *
JERROLD ELECTRONICS CORPORATION
has broken ground for a new engineer-
ing laboratory which will be built on a
six acre plot at Byberry Road and the
Pennsylvania Turnpike just outside
Philadelphia. The lab will be a one-
story cinder block building of about
5700 square feet. It is expected to be
completed some time this fall . . .
JAMES VIBRAPOWR CO. is building a
new one-story factory building at 4060
N. Rockwell Street in Chicago which
will triple its present manufacturing
space . . . BAUME ELECTRONIC SALES
€CO. has moved into new and larger
quarters at 44 Cranberry Lane, Beth-
page, Long Island, New York ... MO-
TOROLA INC. has broken ground for a
new one and one-half million dollar
transistor manufacturing facility in
Phoenix, Arizona. The entire building
will be devoted to the research, devel-
opment, and production of transistors
and other semi-conductor devices . . .
ASTRON CORPORATION is adding 20,~
000 square feet of manufacturing
space to its plant at 255 Grant Avenue,
East Newark, New Jersey . . . POLY-
TRONIC RESEARCH, INC. has moved
from Wheaton, Maryland into a new
building at 7660 Woodbury Drive, Sil-
ver Spring, Md. . . . WESTINGHOUSE
ELECTRIC CORPORATION is building a
new multi-million dollar plant at
Youngwood, Pa. Completion is planned
for the end of 1956. The new “auto-
matic" facility will employ between
400 and 500 persons and will be de-
voted to the manufacture of semi-
conductor devices of all types ... The
radio division of BENDIX AVIATION
CORPORATION is building a new $2,-
000,000 engineering laboratory at Tow-

www americanradiohistorvy com

son, Maryland. It will be completed by
July of next year ... LAMBDA ELEC-
TRONICS CORP. has opened a new plant
at 11-11 131 Street, College Point 56,
N. Y. which will be devoted to the
manufacture of regulated and unregu-
lated d.c. power supplies . . . TECHNI-
CAL APPLIANCE CORPORATION has
made a fourth addition to its plant at
Sherburne, N. Y. The company now
has 70,000 square feet of manufactur-
ing space on a single floor for the fab-
rication of its line of antennas .
NIAGARA-CONCORD CORP. has ac-
quired two large buildings at 45 and
47 Warren Street in New York City.
The buildings will give CONCORD 35,-
000 square feet of sales, office, and
warehouse space. In addition, a new
store will be constructed in the samc
location . . . Two subsidiary offices of
the RADIO-ELECTRONICS. TELEVISION
MANUFACTURERS ASSOCIATION have
moved to new locations. The West
Coast office is now located in the Hol-
lywood Professional Building at 7046
Hollywood Blvd., Hollywood 28, Cali-
fornia, while the Statistical Depart-
ment has been moved to the Sheraton
Bldg., 711 14th Street, N.W., in Wash-
ington, D. C. . . . LINK RADIO CORP.
has acquired a new, modern plant at
110 Jericho Turnpike, New Hyde Park,
New York with all engineering, manu-
facturing, and testing facilities located
on one floor. The executive offices will
be located on the second floor of the
two-story building.
® E x

PETER JANIS is the new chief engineer
of Amperex Electronic Corporation of
Hicksville, Long Is-
land, N. Y.

He joined the com-
pany from Sylvania
Electric Products
Inc. where he was
active in the early
war development of
Kklystrons, hydrogen
thyratrons, magne-
trons, and photosensitive devices. Later
he was in charge of microwave and
special purpose tube development ac-
tivities and more recently was involved
in the design, development, and pro-
duction of traveling-wave tubes of vari-
ous types.

Prior to his connection with Syl-
vania, he worked at RCA on the devel-
opment of special purpose tubes. He is
a senior member of the TRE and a
registered professional engineer.

¥ ¥ *

THE SIXTH NATIONAL CONFERENCE ON
STANDARDS will be held October 24-
26 in Washington, D. C. at the Shera-
ton-Park Hotel.

The National Bureau of Standards
and the American Standards Associa-
tion are co-sponsoring the event. The
Program Committee, under the chair-
manship of Dr. A. T. McPherson, asso-
ciate director of NBS, has assembled
a group of outstanding speakers who
will focus on the conference theme of
cooperation between industries and
government departments and agencies
in the field of standardization. 5~
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WORLD'S LEADING
MANUFACTURER
OF ELECTROMIC

V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest
selling VTVM. Features peak-to-peak scales—etched metal
circuit board—1% precision resistors—full wave rectifier and
AC input circuit—reads rms and peak-to-peak AC, DC, and
ohms.

O-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest
selling oscilloscope kit, and the most successful oscilloscope
in history. Designed especially for color and black-and-
white TV service work. Its 5 megacycle bandwidth and new
500 Ke sweep generator readily qualify it for laboratory
applications. Features easy-to-assemble etched metal cir-
cuit board construction.

AMATEUR

RADIO

|l

RADID & TV
SERVICEMEN

INDUSTRIAL
LABORATORIES

TRAINING

SCHOOLS

WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg-
est selling hi fi preamplifier kit. Features complete equal-
ization, 5 separate switch-selected inputs with individual
pre-set level controls, beautiful modern appearance, high-
quality components.

HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose
from at prices ranging from $16.95 to $59.75. Power output
range from 7 to 25 watts.

DX-100 TRANSMITTER: A 100 watt phone and CW ham trans-
mitter, offering the greatest dollar value available in the
ham radio field today.

Greatest Dollar Value Through Factory-To-You Selling!

BN
F B =

| |
hliite
'R ." ¥ '1 by

1) CAN GIVE YOU ALL

OF THESE DISTINCTIVE ADVANTAGES!

Field.

) The Most Complete Construction Manuals for Easy Assembly.
p Originality of Design—Developed Through Pioneering in the Kit Instrument

p Greatest Dollar Value—Finest Quality with Real Economy.

) Direct Contact with Manufacturer—Lower Price, Guaranteed Performance.

) Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve

Performance.

) High Quality Standard Components for Long-Life Service.

A Subgidiary

BENTOM HARBOR 15, MICHIGAN

HEATH COMPANY

September. 1955 7N

i, fne,

of Dheysirom

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

¥
there is no substitute for

| HEATHKIT QUALITY

YOU GET MORE: All first-run, top quality parts

—the latest in electronic design-—camplete and com-
MODEL  prehensive step-by-step assembly instructions with
large pictorial diagrams and assembly drawings.
Proven performance through tie production of
thousands of kits.

4
6 7%@%&5‘ LOW CAPACITY
PROBE KIT

Scope investigation of circuits encountered in TV re-
quires the use of special low capacity probe to prevent
loss of gain, circuit loading, or distortion. This probe
features a variable capacitor to provide NO. 342
correct instrument impedance matching. s 50
Also the ratio of attenuation can be con- 3 A
trolled. Shpg. Wt. 1 Lb.

Q 75627 ETCHED CIRCUIT

SCOPE DEMODULATOR PROBE KiT

Extend the usefulness of your Oscilloscope by observing

modulation envelope of RF. or LF. carriers found in

TV and radio receivers, Functions like NO. 337-C

AM detector to pass only modulation of 5350
.

o Abalfies ETCHED CIRCUIT

COLOR-TY

5" OSCILLOSCOPE KIT

This deluxe quality oscilloscope has proven itself through
thousands of operating hours in service shops and labora-
tories. Features the best in components—and the best in
circuit design.

Features amplifier response to 5 Mc for color TV work,
and employs the radically new sweep circuit to provide
stable operation up to 500,000 cps. In addition, etched metal,
pre-wired circuit boards cut assembly time almost in half,
and permit a level of circuit stability never before achieved
in an oscilloscope of this type.

Vertical amplifiers flat within +2 db —5 db from 2 cps
to 5 Mc, down only 1% db at 3.58 Mc. Vertical sensitivity is
0025 volts, (rms) per inch at 1 Kc. 11 tube circuit employs
a 5UP1 CRT.

Plastic molded capacitors usad for coupling and bypass—
preformed and cabled wiring harness provided.
bFeatures built-in peak-to-peak cali- MODEL 0-10

rating source—retrace blanking ampli-
fier—push-pull amplifiers and step-at- sbqs.o
tenuated input. Shpg. Wi, 21 Lbs.

9 756024 ETCHED CIRCUIT
5" OSCILLOSCOPE KIT

This is a general purpose oscilloscope for the more usual
applications in the service shop or lab, yet is comparable
to scopes costing many dollars more.

Features full size 5 CRT (5BP1), built-in peak-to-peak
voltage calibration—-3 step input attenuator—phasing con-
trol—push-pull deflection amplifiers—and elched metal pre-
wired circuit boards.

Vertical channel flat within %3 db from 2 cps to 200 Ke,
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM.1
sitivity at 1 Ke¢, Sweep circuit from 20
cps to 100,000 cps. A scope you will be 5495.0
proud to own and use. Shpg. Wi, 21 Lbs.

signal and not signal itself. Applied 'volt-
age limits are 30 V. RMS and 500 V. DC. sppg. wt. 1 1b.

6 7502 ETCHED CIRCUIT
3" OSCILLOSCOPE KIT

This compact little oscilloscope measures only 9%” H. x
6% W. x 1133” D., and weighs only 11 lbs! Easily em-
ployed for home service calls, for work in the field or is
just the ticket for use in the ham shack or home work-
shop. Incorporates many of the features of the Model
QOM-1, but yet is smalier in physical size for portability.
Employing etched circuit boards, the Model OL-1 fea-
tures vertical response within + 3 db from 2 cps to
200 Kc. Vertical sensitivity is 0.25 V. RMS/inch peak-to-
peak, and sweep generator operates from 20 cps to 100,000
cps. Provision for r.f. connection to deflection plates for
modulation monitoring, and incorpo- MODEL OL-1
rates many features not expected at
this price level. 8-tube circuit features $295.°
a type 3GP1 Cathode Ray Tube. Shpg. Wi. 14 Lbs.

ok Daystrom, Inc.
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DESIGNED FOR YOU: Heath Company test
equ’p nert is designed for the maximum in con-
ventence. Besides being functiona,, Heathhkils rep-
resent the very latest in modern physical appear-
ance, and incorporate all the latest circuit design
features jor comprehensive test coverage.

MODEL V-7A ‘

o A2l ETCHED CIRCUIT

VACUUM

vee VOLTMETER KITY

Besides measuring AC (rms), DC arid resistance, the
modern-idesign V-TA incorporates peak-to-peak meas-
urement for FM and television servicir.g.

AC trms) and DC voltage ranges are 1.5, 5, 15, 50, 150,
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14,
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10,
X100, X1000, X10K, X100K, and X1 megohm. Also a db
scale is provided. A polarity reversing switch provided
for DC measurements, and zero center operation within
range of front panel controls. Employs a 200 Ha meter
for indication. Input impedance is 11 megohms.

Etched metal, pre-wired circuit
board for fast, easy assembly and re- MODEL V-7A
liable operation is 50% thicker for
more rugged physical construction. 1% 5245.0
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs.

e S ETCHED CIRCUIT
RF PROBE KIT

The Heathkit RF Probe used in conjunction with any
11 megohm VTVM will permit RF meas- No. 309-C
urements up to 250 Me with * 10% accu- $35°
racy. Uses etched circuits for increased -
circuit stability and ease of assembly. Shpg. Wi. 1 Lb,

0 W ETCHED CIRCUIT

PEAK-TO-PEAK PROBE KIT

Now read peak-to-peak voltages on the DT scale of
any 11 megohm VTVM with this new probe, employ-
ing etched circuit for stability and low ~no. 338-C
loss. Readings made directly f{rom $55°
VTVM scales, from 3 Kc to 5 Mec. Not A
required for Heathkit Model V-TAVTVM. Shpg. wt. 21bs.

9 FSbaldihel 30,000 VOLT D.C.
HIGH VOLTAGE PROBE KIT

For TV service work or similar application for meas-
urement of high DC voltage. Precision

multiplier resistor mounted inside plas- NO. 336
tic probe. Multiplication factor of 100 on 5450
the ranges of Heathkit 11 megohm Q
VTVM. Shpg. Wt. 2 Lbs,

16,
HANDITESTER KIT

The Model M-1 measures AC or DC voltage at 0-10, 30,
300, 1000, and 5000 volts. Measures direct current at 0-10
ma. and 0-100 ma. Provides ohmmeter ranges of 0-3000
(30 ohm cerdter scale) and 0-300,000 ohms (3000 ohms
center scale). Features a 400 pa. meter for sensitivity of
1000 ohms/volt. Because of its size, the M-1 is a very

@ FaH 20,000 OHMS /VOLT
MULTIMETER KIT

The MM-1 is a portable instrument for outside servicing,
for field testing, or for quick portability in the service
shop. Combines attractive physical appearance with
functional design. 20,000 ohms/v. DC, and 5000 ohms/v.
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5000 volts. Direct current ranges are 0-1350 pa.,
15 ma., 150 ma..500 ma., and 15 amperes. Resistance ranges
are X1, X100, X10,000 providing center scale readings of
15, 1500 and 150,000 ohms. DB ranges cover —10 db to

+65 db. handy portable instrument that will fit in your coat
Features a 4%” 50 pa. meter. Pro- pocket, tool box, glove compartment, or desk drawer.
vides polarity reversal on DC measure- MODEL MM-] Makes a fine standby unit in the serv- MODEL M-1

ments. 1% precision resistors used in $295°
L ]

multiplier circuits. Not affected by

ice shop when the main instruments $I4so
.
RF fields. Shpg. Wi. 6 Lbs.

are in use, or is ideal for the hobbyist
or beginner. An unusual dollar value.  Shpg. Wi 3 Lbs.
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MM The Model TS-4 features a controllable
. induector for all-electronic sweep, improved

TV ALIGNMEMNT

oscillator and automatic gain circuitry,
high RF output, center sweep operation,
and improved linearity. It sets a new high

standard for sweep generator operation,
and is absolutely essential for the up-to-
date service shop doing FM, black-and-

white TV, and color TV work.

Voltage regulation and effective AGC
action insure flat output over a wide fre-
quency range. Electronic sweep insures
complete absence of mechanical vibration.
Sweep deviation controllable from 0 up to . ]
40 Mc, depending upon base frequency. Effective two-way blanking.

Fundamental output from 3.6 Mec to 220 Mc in 4 bands. Crystal marker
provides markers at 4.5 Mc and multiples thereof. Crystal MODEL T5-4
included with kit. Variable marker covers from 19 Mc to s 4950
60 Mc on fundamentals, and up to 180 Mc on harmonics. A
Provision for external marker. Shpg. W1. 16 Lbs.

O 7@t INEARITY PATTERN
GENERATOR KIT

The new-design Model LP-1 produces vertical or horizontal bar pat-
terns, a cross-hatch pattern, or white dots on the screen of the TV
set under test. No internal connections required. Special clip is
attached to the TV antenna terminals, Instant selection of the pattern
desired for adjustment of vertical and horizontal linearity, picture size,
aspect ratio, and focus. Dot pattern presentation is a must for color
convergence adjustments on color TV sets. MODEL LP-1
Extended operating range covers all television chan- szzso
nels from 2 to 13. Produces 6 to 12 vertical bars or °
4 to 7 horizontal bars. Shpg. Wt. 7 Lbs.

Abalithel LABORATORY

GENERATOR KIT

The Heathkit Model LG-1 Laboratory Generator is a high-accuracy
signal source for applications where metered performance is essential
It covers from 100 K¢ to 30 Mc on fundamentals in 5 bands. Modu-
lation is at 400 cycles, and modulation is variable from 0-50%. RF
output from 100,000 pv. to 1 uv. 200 pa. meter reads the RF output
in microvoits, or percentage of modulation. Fixed step and variable
output attenuation provided, MODEL LG-1
Features voltage regulation, and double copper plated s 3950
shielding for stability. Provision for external modula- °
tion. Coaxial output cable (50 ohms). Shpg. Wi, 16 Lbs.

9 | Abalihi CATHODE RAY
TUBE CHECKER KIT

This new-design instrument holds the key to rapid and complete
picture tube testing, either in the set, on the work-bench, or in the
carton. Tests for shorts, leakage, and emission. Features Shadow-
graph test (a spot of light on the screen) to indicate whether the tube
is capable of functioning.

The Model CC-1 tests all electromagnetic deflection picture tubes
normally encountered in television servicing. Supplies all.operating
voltages to the tube under test, and indicates the condition of the tube
on a large “GOOD-BAD?” scale. Features spring loaded  mobEL cc-1
test switches for operator protection. 52250

L ]

©

The CC-1.is housed in an attractive portable case
and is light in weight — ideal for outside service cails. shpg. wt. 10 1bs.

0 ' %a# DIRECT READING
CAPACITY METER KIT

Not only is this instrument popular in the service shop, but it has
found extensive application in industrial situations. Ideal for quality
control work, production line checking, or for matching pairs.
Features direct reading linear scales from 100 mmf to .1 mfd full
scale. Necessary only to connect a capacitor of unknown value to

the insulated binding posts, select the correct range, MobpEL cm-1
H E A T H and read the meter. The CM-1 is not susceptible to sz 50
hand capacity, and has a residual capacity of less than 9 A

COMPANY 1 mmf. Sheg. Wr. 7 Lbs.

A SUBSIDIARY CF DAKSTI NG, ’ BENTON HARBOR 15, MICHIGAN
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This is one of the biggest signal generator bar- "
gains available today. The tried and proven

Model SG-8 offers all of the outstanding fea-

tures required for a basic service instrument.
High quality components and outstanding per-
formance.

The SG-8 covers 160 Kc to 110 Mc on funda-
mentals in 5 bands, and calibrated harmonics
extend its usefulness up to 220 Mc. The output
signal is modulated at 400 cps, and the RF
output is in excess of 100,000 uv. Qutput con-
MODEL $G-8 s‘qso trolled by both a continuously variable and a
Shpg. Wi. 8 Lbs. . fixed step attenuator. Also, audio output may
be obtained for amplifier testing. Don't let the

low price deceive you. This is a professional type service instrument to fulfill
the signal source requirements in the service lab.

€ ~#- ... INPEDANCE BRIDGE KIT

The IB-2 features built-in adjustable phase shift oscillator and amplifier,
and has panel provisions for external generator. Measures resistance, capaci-
tance, inductance, dissipation factors of condensers, and storage factor of
inductance.

D, Q, and DQ functions combined in one control. %% resistors and %%
silver-mica- capacitors especially selected for this instru- MODEL 18-2
ment. A 100-0-100 microammeter provides null indications. 50
Two-section CRL dial provides 10 separate “units” with an 559 s
accuracy of 5%, Fractions of units read on variable control. Shpg. Wt. 12 Lbs.

@ Sudibs Q7 METER KIT

The Heathkit Model QM-1 will measure the Q of inductances and the RF
resistance and distributed capacity of coils. Employs a 4%” 50 microampere
meter for direct indication. Will test at frequencies of 150 Ke¢ to 1§ Mec in 4
ranges. Measures capacity from 40 mmi to 450 mmf within + 3 mmf. Indis- l
pensible for coil winding and determining unknown condenser values. A
worthwhile addition to your laboratory at an outstandingly MODEL QM1 |
low price. Useful for checking wave traps, chokes, peaking $ 50 l
coils, etc. Laboratory facilities are now available to the 44 A
service shop and home lab. Shpg. Wi, 14 Lbs. l
]
|

9 Al 6-12 voLT
BATTERY ELIMINATOR KIT

This modern battery eliminator will supply 6 or 12 volt output for ordinary |
automobile radios as well as 12 volts for the new models in the latest model ||
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 1
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two
10,000 microfarad filter capacitors insure smooth DC output. M ODEIMEETS
Two panel meters monitor output voltage and current. Will $ 50
double as a battery charger. Definitely required for auto- 3‘ 5
mobile radic service work. Shpg. Wt. 17 Lbs.

O 474" DECADE RESISTANCE KIT

Twenty 1% precision resistors provide resistance from 1 to MODEL DRI
99,999 ohms in 1 ohm steps. Indispensible around service $ 50
shop laboratory, ham shack, or home workshop. Well worth 19 A
the extremely low Heathkit price. Shpg. Wi. 4 Lbs.

© ASsér VIBRATOR TESTER KIT

Tests vibrators for proper starting and indicates the quality of the output
on a large “GOOD-BAD” scale. Checks both interrupter MODEL VI-1
and self-rectifier types in 5 different sockets. Operates from 50
any battery eliminator delivering variable voltage from 4 $l4 A
to 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wi. 6 Lbs.

® A.#ir DECADE CONDENSER KIT

Provides capacity values from 100 mmf to 0111 mfd in steps of 100 mmf.
+ 1% precision silver-mica condensers used. High quality MODEL DC-1
ceramic switches for reduced leakage. Polished birch cab- s 50
inet. Extremely valuable in all electronic activity. 16 A

~7 5 Fr ¥ F ¥ £ } |

Shpg. Wi. 3 Lbs.

COMPANY
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The Heathkit Model TC-2 is an emission type tube tester that repre-

sents a tremendous saving over the price of a comparable unit from any
other source. At only $29.50, you can have a tube tester of your own, even
if you are an experimenter, or only deo part time service work. Extremely
popular with radio servicemen, it uses a 4%” meter with 3-color meter face for
simple “GOOD-BAD"” indications that the customer can understand. Will test
H E K E R all tubes commonly encountered in radio and TV service work.
Ten 3-position lever switches for “open” or “short” tests on each tube ele-

ment. Neon bulb indicates filament continuity or short between tube elements.
Line adjust control provided. The roll chart is illuminated.

Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC.2
tubes. Blank space provided for future socket addition. Tests $ 50
tubes for opens, and shorts, and for quality on the basis of 29
total emission. 14 different filament voltage values provided, snog. wy. 12 ibs.

1 O F#%ai##. PORTABLE TUBE CHECKER KIT

The Model TC-2P is identical to the Model TC-2 except that it is housed
in a rugged carrying case. This strikingly attractive and practical two-tone case
is finished in proxylin xmpregnated fabric. The cover is de- MODEL TC-2P
tachable, and the hardware is brass plated. This case imparts $ 50

a real professional appearance to the instrument. Ideal for 34
home service calls, or any portable application. Shpg. Wr. 15 Lbs.

9 7242 TV PICTURE TUBE TEST ADAPTER

| The Heathkit TV picture tube test adapter is designed for use MODEL 355

i with the Model TC-2 Tube Checker. Test picture tubes for s 450
emission, shorts, and thereby determine tube quality. Consists .

| of 12-pin TV tube socket, 4 ft. cable, octal connector, and  Shes.Wt. 1 Lb.

I necessary technical data. (Not a kit.)

’.@

9 = - CONDENSER CHECKER KIT

Use this Condenser Checker to quickly and accurately measure those un-
known condenser and resistor values. All readings taken directly from the
calibrated panel scales without any involved calculation. Capacity measure-
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and
electrolytic condensers. A power factor control is available for accurate indi-
cation of electrolytic condenser efficiency. Leakage test switch—selection of five
polarizing voltages, 25 volts to 430 volts DC to indicate condenser operating
quality under actual load conditions. Spring-return test switch automatically
discharges condenser under test and eliminates shock hazard to the operator.
Resistance measurements can be made in the range from 100 ohms to 5 meg-
ohms. Here again, all values are read directly on the calibrated scales. Increased
sensitivity coupled with an electron beam null indicator in-
creases overall instrument usefulness. MODEL C-3
For safety of operation, the circuit is entirely transformer s so
operated. An outstanding low kit price for this surprisingly 19 o
accurate instrument. Shpg. Wt. 7 Lbs.

9 Fad VISUAL-AURAL
SIGNAL TRACER KIT

This signal tracer is extremely valuable in servicing AM, FM, and TV receivers,
especially when it comes to isolating trouble to a particular stage of the circuit
under test.

This visual-aural tracer features a high gain RF input channel to permit
signal tracing from the receiver antenna input clear through all RF, IF, de-
tector, and audio stages to the speaker. Separate low-gain channel provided
for audio circuit exploration. Both visual and aural indication by means of a
speaker or headphone, and electron beam ‘“eye” tube as a level indicator. Also
incorporates a noise locater circuit for DC noise checks, and a built-in cali-
brated wattmeter (30-500 watts). Panel terminals provided
for “patching” output transformer or speaker info external MODEL T-3
circuit for test purposes. Designed especially for the radio s so
and TV serviceman. Cabinet size: 92" wide x 6%” high x 5" 23
deep. A real test equipment bargain. Shpg. Wt. 9 u,,,

]_
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T . Used with a sine wave generator, the Model %M/ W
- HD-1 will check the harmonic distortion out-

put of audic amplifiers under a variety of

conditions. ‘Reads distortion directly on the
meter as a percentage of the input signal.
Operates between 20 and 20,000 c¢ps. High
impedance VTVM circuit for initial reference
settings and final distortion readings. Ranges
are 0-1, 3, 10, and 30 volts full scale. 1% pre-

MODEL HD-1 cision resistors. Distortion scales are 0-1, 3,

] 10, 30 and 100% full scale. Requires only .3
Shog. Wi, 13 Lbs. $495° volt input for distortion test. ‘ METER KIT
O Fba#hZ AUDIO ANALYZER KIT

This instrument consists of an audio wattmeter, an AC VTVM, and a
complete IM analyzer, all in one compact unit.

Use the VTVM to measure noise, frequency response, output gain, power
supply, ripple, etc. Use the wattmeter for measurement of power output.
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for
DBM units. High or low impedance IM measurements made MODEL AA-1
with built-in 6KC and 60 cps generators. VIVM ranges are 5
.01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. $59 .o
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg.wt. 13 Lbs.

@) 4442 AUDIO GENERATOR KIT

This new Heathkit Model features step-tuning from 10 cps to 100 Kc with
three rotary switches that provide two significant figures and multiplier.
Less than .1% distortion. Frequency accurate to within = §5%.

|

Output monitored on a large 41%” meter that reads voltage or db. Both
variable and step-type attenuation provided. Meter reads zero-to-maximum
at each attenuator position. Output ranges (and therefore
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step-
tuning provides rapid positive selection of the desired fre- $345.°
quency, and allows accurate return to any given frequency. S$hpg. Wi, 8 Lbs.

& AuwHés AUDIO OSCILLATOR KIT

{SINE WAVE — SQUARE WAVE)

The Model AO-1 features sine wave or square wave coverage from 20-20,000
cps in 3 ranges. It is an instrument specifically designed to completely
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high
level output across the entire frequency range, low distortion and low
impedance output. Features a thermistor in the second amplifier stage to
maintain essentially flat output through the entire fre-
quency range. Produces an excellent sine wave for audio
testing, or will produce good, clean, square waves with a 52450

rise time of only 2 microseconds, Shog. We. 10 Lbs.

e Sl RESISTANCE

SUBSTITUTION BOX KIT.,..

Provides switch selection of 36 RTMA 1 watt standard 1%  yopeL s
resistors ranging from 15 ohms to 10 megohms. Numerous

applications in radio and TV work, and essential in the ssso
developmental laboratory. R Shpg. Wt. 2 Lbs.

9 72l AC VACUUM TUBE
VOLTMETER KIT...

The Heathkit AC VTVM features high impedance, wide frequency range,
very high sensitivity, and extremely wide voltage range. Will accurately
measure a voltage as small as 1 mv. at high impedance. Excellent for
sensitive AC measurements required by laboratories, audio enthusiasts and
experimenters. Frequency response is substantially flat from o000 ay.

10 cps to 50 Ke. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100,
and 300 v, RMS. Total db range —52 to + 52 db. Input 9250
impedance 1 megohm at 1 Kec. Shog. Wt. 5%bs.

@ Al CONDENSER
SUBSTITUTION BOX KIT...

Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1
tion of 18 RTMA standard condenser values from .0001 mfd $ 550
to .22 mfd. Includes 18” flexible leads with alligator clips. A

MODEL AG-9

MODEL AO.)

Shpg. Wi, 2 ths.
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DOLLAR VALUE: You get more for your
Heathkit dollar because your labor is used to
. build the kit instead of paying for someone else's.
1 Also, the middleman’s margin of profit is elim-
inated when you deal directly with the manu-
facturer.

(2 Fadthis VEO KIT

The Model VF-1 covers 160-80-40-20-15-11 and 10 meters
with three basic oscillator frequencies. Better than 10-volt
average RF output on fundamentals. Features illuminated
and pre-calibrated dial scale. Cable and plug provided to
fit crystal socket of any modern transmitter.

Enjoy the convenience and flexibility of- VFO operation
at no more than the price of crystals. May be powered

€ %.#4 pX-100 PHONE &
CW TRANSMITTER KIT

The reception given this amateur transmitter has been
tremendous. Reports from radio amateurs using the DX-100
are enthusiastic in praising its performance and the high
quality of the components used in its assembly. Actual
“on the air” results reflect the careful design that went

R from plug on the Heathkit Model AT-1 i

into its development. o transmitter, or supplied with power from MODEL VF.1
The DX-100 features a built-in VFO, modulator, and most transmitters. Measures: 77 H. x $‘95°

power supplies, and is completely bandswitching for phone 6l%” W. x 1" D. Shog. W, 7 Lbs.

or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All
paris necessary for construction are supplied in the kit,
including tubes, cabinet, and detailed step-by-step instruc-
tions. Easy to build, and a genuine pleasure to operate,

Employs push-pull 1625's modulating parallel 6146's for
RF output in excess of 100 watts on phone and 120 watts
on CW. May be excited from the built-in VFO or from
crystals (erystals not included with kit). Features five-
point TVI suppression: (1) pi network interstage coupling
to reduce harmonic transfer to the final stage; (2) pi net-
work output coupling; (3) extensive shielding; (4) all in-
coming and outgoing circuits filtered; (5) inter-locking
cabinet seams to eliminate radiation except through the
coaxial output connector. Pi network output coupling will
match 50 to 600 ohm non-reactive load. Illuminated VFO

© 7SR W AMATEUR
TRANSMITTER KIT

The Model AT-1 is an ideal novice transmitter, and may be
used to excite a higher power rig later on.

This CW transmitter is complete with its own power
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features
single-knob bandswitching, and panel meter indicates grid
or plate current for the final amplifier. Designed for crystal
operation or external VFO. Crystal not included in kit.
Incorporates such features as key click filter, line filter,
copper-plated chassis, pre-wound coils, 52 ohm coaxial out-
put, and high quality components
throughout. Instruction book simplifies

dial and meter face. Remote control socket provided. g MODEL AT-1
. assembly. Employs a 6AG7 oscillator,
The chassis is made of extra-strong #16 gauge copper- 6L6 final amplifier. Operates up to 35 $295°
plated steel. It employs potted transformers, ceramic switch watts plate power input. Shog, Wr. ’;l bs.

and variable capacitor insulation, solid silver loading switch
terminals, and high-grade well-rated components through-
out. Features a pre-formed wiring harness, and all coils
are pre-wound.

High-gain speech amplifier for dynamic¢ or crystal micro-
phones, and restricted speech range for increased intelli-

ANTENNA COUPLER KIT

The Model AC-1 will properly match your low power trans-

gence. Plenty of audio power reserve. e n:xitter to an end-fed long .wire antenna. Also attenuates
Measures 20%” W. x 1334” H. x 16” D. - signals above 36 Mc, reducing TVI. 52 ohm coax. inpui—
Schematic diagramm and complete 518950 power up to 75 watts—10 through 80 meters—tapped induc-
technical specifications on request. Sheg. Wr. 120 Lbs. tor and variable condenser—neon RF in- MODEL AC.t
dicator—copper plated chassis and high
Shipped Motor Freight Unless Otherwise Specified quality components. Ideal for use with $I45.0
$50.00 Deposit Required on C.0.D. Orders Heathkit AT-1 Transmitter. Shpg. W1, 4 Lbs.

HEATH COMPANY 59 gonson HARBOR 15, MICHIGAN

of Daystrom, Ine.
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“AMATEUR-ENGINEERED”

Equipment For The Ham

MODERN DESIGN: You ccn be sure of
getting all the latest and most desirable
design features when you buy Heathkits.
Advenced-design is a minimum standard
for new Heathkit models.

9 #: .~ VARIABLE VOLTAGE
REGULATED POWER SUPPY KIT

Provides well filtered DC output, variable from zero to 500
volts at no load and regulated for stability. Will supply up to
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or
current monitored on front panel meter. Also provides 6.3
VAC at 4A. for filament. Filament voltage isolated from B+,
and both isolated from ground. Invaluable around the ham
shack for supplying operating potentials to
experimental circuits. Use in all types of re- s
search and development laboratories as a $3 550
temporary power supply, and to determine de- .
sign requirements for ultimate power supply. Shpg. Wr. 17 (bs.

0 . 2" COMMUNICATIONS-TYPE

aiL sano RECEIVER KIT

The new Model AR-3 features improved IF and RF
performance, along with better image rejection on all
bands. Completely new chassis layout for easier as-
sembly, even for the beginner

Covers 550 Ke to 30 Mc in four bands. Provides sharp
tuning and good sensitivity over the entire range.
Features a transformer-type power supply—electrical
bandspread—separate RF and AF gain controls—antenna
trimmer—noise limiter—AGC-BFO-headphone jacks—
5%"” PM speaker and illuminated tun-
ing dial. MODEL AR-3
CABINET: Fabric covered cabinet with 52795
aluminum panel as shown. Part No. 91- .
10, shipping weight 5 lbs. $4.50. Shpg. Wi 12 Lbs.

9 # . (Less Cabinet)
*Q” MULTIPLIER KIT

Here is the Heathkit @ Multiplier you hams have been
asking for. A tremendous help on the phone and CW
bands when the QRM is heavy. Provides an effective
Q of approximately 4,000 for extremely sharp “peak”
or “null.” Use it to “peak” the desired signal or to
“null” an undesired signal, or heterodyne. Tunes to any
signal within the IF band-pass of your receiver. Also
provides “broad peak” for conditions where extreme
selectivity is not required.

Operates with any receiver having an IF frequency
between 450 and 460 Kc. Will not function with AC-DC
type receivers. Requires 6.3 volts AC at 300 ma. and 150
to 250 VDC at 2 ma. Derives operating power from
your receiver. Uses a 12AXT tube, and special High-Q
shielded coils. Simple to connect with
the cable and plugs supplied. Measures MODEL QF-1

0 F5602ibihsl ANTENNA
IMPEDANCE METER KIT

Use in conjunction with a signal source for measuring antenna
impedance, line matching, adjustment of beam and mobile
antennas, etc. Will double as a phone monitor

or relative field strength indicator. 100 pa, MODEL AMA
meter employed. Covers the range from 0-600 SI 450
ohms. An instrument of many uses for the

amateur. Shpg. wi. 2 Ib.

© #4747 GRID DIP METER KIT

This is an extremely valuable tool for accomplishing literally
hundreds of jobs on all types of equipment. Covering from
2 Mc to 250 Mc, the GD-1B is compact and can be operated
with one hand. Uses a 500 pa. meter for indi-

cation, with a sensitivity control and head- Lel (R
only 4-11/16"H.xT%~W.x4'%4"D. A really 5995 phone jack. Includes prewound coils and rack. $195°
valtgable afidition to the receiving . Indispensable instrument for hams, engineers, .
equipment in your ham shack. Shpg. Wi. 3 Lbs. or servicemen. Shpg. Wi, 4 Ibs.

A Suheidicey
HEATH COMPANY GEEEY BENTON HARBOR 15, MICHIGAN

of Provstrom, Inc,
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7%@%& . E\ o= 'l';_l —~ EASY TO BUILD: The assembly instruc-
: Ty »

tions supplied with Heathkits are so
PROVIDE THE L L complete and detailed that anyone can

5 iy assemble the kits without difficulty. Plenty

i L) = A S 1 of pictorial diagrams and step-by-step in-
CONSTRUCTIVE - R Sl 2 structions. Information on resistor color
APPROACH TO i g codes, soldering, use of tools, ete. Build-it-

yourself with confidence!

754al# 4/ ADVANCED-DESIGN
rorry MIMPLIFIER KIT

The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers
available today—at any price. Incorporates the very latest design features to
achieve true ‘“presence” for the super-critical listener.

Features a new-design Peerless output transformer, and KT66 output tubes
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses hxgh
frequency oscillation. A new type balancing circuit results in closer “dynamic’
balance between output tubes. Features improved phase shift characteristics
and frequency response, with reduced IM and harmonic distortion. Color styling
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner.

Frequency response—thhm * 1 db from 5 cps to 160 Kc at 1 watt. Harmonic
distortion on gr 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts,
using 60 and 3,000 cps. Qutput tmpedance 4, 8, or 16 ohms. Hum and noise—99 db
below rated output. Uses two 12AU7's, two KT66's and a S5RIGY.

KIT COMBINATIONS:

W-5M Amplifier Kit: Consists of main amplifier and

power supply, all on one chassis. Complete with all neces- $ 75
sary parts, tu'bes, and comprehensive manual. Shpg. Wt. . °
31 lbs. Express only.

W-5 Combination Amplifier Kit: Consists of W-5M

Amplifier Kit listed above plus Heathkit Model WA-P2

Preamplifier Kit. Complete with all necessary parts, $ so
tubes, and construction manuals. Shpg. Wt. 38 {bs Ex- °
press only.

7562 DUAL-CHASSIS WILLIAMSON TYPE

FIDEL MPLIFI
oy AMPLIFIER KIT

This is a very popular high fidelity amplifier kit that features dual-chassis type
construction. The resulting physical dimensions offer an additional margin of
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear’
output transformer, and has a frequency response within * 1 db from 6 cps to
150 Kc at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im-
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7's,
two 588l’s, and a 5V4G.

KIT COMBINATIONS:
W-3M: Consists of main amplifier and power supply for $ 75
I separate chassis construction. Includes all tubes and com- 49

poxluents necessary for assembly. Shpg. Wt. 29 lbs., Express ®

only

*W 3: Consists of W-3M Kit listed above plus Heathkit s 50
B Model WA-P2 Preamplifier described on opposite page. A
g Shpg. Wt. 37 Ibs.,, Express only.

: €  F%adhir sINGLE-CHASSIS WILLIAMSON TYPE
rorury MIMPLIFIER KIT

This is the lowest priced Williamson type amplifier ever offered in kit form, and
yet it retains all the usual features of the Williamson type circuit. Main amplifier
and power supply combined on one chassis, and uses a new-design Chicago
output transformer. Frequency response—within * 1 db from 10 ¢ps to 100 Kc
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out-
put 2.7% at 60 and 3,000 cps. Rate power output is 20 watts. Output impedance

8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7’ s, two
5881'5, and one 5V4G.

Instructions are so complete that the kit may be assembled successfully even
by a beginner in electronics.

KIT COMBINATIONS:

W-4AM: Consists of main amplifier and power supply for $ 75
single chassis construction. Includes all tubes and com- 39
ponents necessary for assembly. Shpg. Wt. 28 1bs. Express L

HIGH-FIDELITY

_}

only.

W-4A: Consists of W-4AM Kit listed above plus Heathkit s 50
Model WA-P2 Preamplifier described on opposite page. A
Shpeg. Wt. 35 1bs. Express only.

A TUESIDIARY OF DAFETROM M Ce ’ B E N T o N H A R B o R 1 51 M I c H I G A N
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Y24 Oy sea
ATTRACTIVELY STYLED: Heathkit == i
high fidelity instruments are not only func- . s THE YERY BEST

tional, but are most attractive in physical

Vil $ 4 F
design. Such units as the preamplifier and J L s IN AUDIO WITH

the W-5 imain amplifier are designed for

beauty as well as performance. They blend t.j.]_ ._ ¥ BUILD-IT-YOURSELF"

with any room decor and are the kind of in-

struments you will be proud to own.

o %M HIGH FIDELITY i
PREAMPLIFIER KIT |
[ |

This outstanding preamplifier is designed specifically for usé with the o I A =
Heathkit Williarnson type amplifiers. It completely fulfills the requirements o

for remote control, compensation and preamplification, and exceeds even
[ 5™ Hh! ' ‘_) g‘

the most rigorous specifications for high fidelity performance.

Features five separate switch-selected input channels (2 low level and
3 high level), each with its own input control. Full record equalization
with four-position turnover control and four-position rolloff control.

Qutput jack for tape recorder — separate bass control with 18 db boost
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut
at 15,000 cps — special hum control to insure minimum hum level — and
many other desirable features. Overall frequency response (with controls
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice
to the finest available program sources. Beautiful satin-gold fiinish.

Power requirements from the Heathkit Williamson type LT L
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDCat 91973
10 Ma. Uses two 12AXT7’s and one 12AUT. Shpg, W1 7 Lbs,

@) At 20-watT HiGH FiDELITY
AMPLIFIER KIT

This Heathkit Model offers you the least expensive route to high fidelity
performance. Frequency response is = 1 db from 20-20,000 cps. Features
full 20 watt output using push-pull 6L6’s, and incorporates separate bass
and treble tone controls. Preamplifier and main amplifier are built on the
same chassis. Four switch-selected compensated inputs and separate bass
and treble tone contrels provide all necessary functions at minimum in-
vestment. Features miniature tube types for low hum and noise.

Uses 12AX7, two 12AUT's, two 6L6G’s and a 5V4G. A most interesting
“build-it-yourself” project, and an excellent hi-fi amplifier
for home use. Well suited, also, for public address applica- LT LS 1)
tions because of its high power output and high quality 53550
audio reproduction. Another Heathkit “best-buy” for you! S$keg. wr. 23 ts.

9 7Sl 7 W ATT
AMPLIFIER KIT

The redesigned Model A-TD features a new type output transformer for
tapped screen operation, and provides improved sensitivity, reduced distor-
tion, and increased power output,

|

l

The full T-watt output of the Model A-7D is more than adequate for nor-
mal home installations. Frequency characteristics are = 1% db from 20 to
20,000 cps. Potted output and power transformers employed. Push-pull
output — detailed construction manual — top quality parts
— high quality audio without great expense. Output trans- D
former tapped at 4, 8, and 16 ochms. Bass and treble tone 51695
controls provided on the front chassis apron. Shog. Wi. ,3 Lbs.

Model A-TE: Provides a preamplifier stage with two switch-selected
inputs and RIAA compensation for variable reluctance or low level
cartridges. Preamplifier built on same chassis as main amplifier. Model
A-TE. Shipping weight 10 1bs. $18.50.

COMPANY
B E N T 0 N H A R B O R 1 5, M I C H l G A N ‘ A SaSTDIARY OF DATYSTROM JNC.
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HEATHKIT HIGH-FIDELITY

FM TUNER «-

Features

Brand New, Modern FM Circuit Using Latest Type
Miniature Tubes.
Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector
—Stage of Audio,
MODEL FM-3 » Exiremely Good Sensitivity and Band-Pass for Outstand-
ing Performnance.
Shpg. Wi. 52 450 »  Strikingly Attractive Satin-Gold Finish to Match Heath-
e, . * kit Model W A-P2 Preamplifier.
( with cabinet ) » Compact Physical Dimensions for Most Pleasing Appear-
ance and Increased Circuit Efficiency.

v

The new Heathkit Model FM-3 features tremendous circuit

improvements and brand new physical design. Sensitivity is
better than 10 uv. for 20 db of quieting, and it employs a
completely modern tube line-up for high gain and stable neatukit sroancast-sano RECEIVER KIT
opgratmn‘ Incorporates 1Fs own power supply, an.d has pro- Build your own radio receiver with con-
vision for low-level or high-level output at low impedance. fidence, even if you are a beginner. Com-
The attractive Model FM-3 matches the WA-P2 Pre- Plelge instructions supplied.
g i i : q ’ eatures transformer-type power sup-
amplifier in color, styllfxg, ar.xd physical sxz(-_f. plya-highgainl misiature, TOHES built-?n
Incorporates automatic gain control, a highly stabilized :mtgnnaf. 51,9550 si)(eaker, sgxdd}(plaxsmry
B o 3 : : : uning from ctol c. t-
oscillator, and 1llu_mmated tumr.xg dfal. Educational treat- able ﬁor AN °Tuner e pl‘?ol:]o
ment of construction manual simplifies assembly for the amplifier, Educational treatment of the
newcomer to electronics. IF an_d ratio tFansformers are pre- ‘f;’a“;:“;if(‘)“’;t‘ l’_’;g’i‘;*‘c‘ir}c‘:gg at'}]‘g g;gr;:“:; -
aligned, and the front-end tuning unit is pre-assembled and he builds. MODEL BR-2
aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi- $‘75° CLbe:ss
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- get WL dughntin pand, &, ghovm:olalct S
tector, a 6C4 audio amplifier, and 6X4 rectifier. » Shps. WL T pg- - ’
1 Are you on our mailing list? If not—how about sending us your name?
l-,%\k‘ ‘é\i
k. from SHIP VIA
P ANY [0 Parcel Post
g 10 HEATH COM tnc. R O Express
= jatary of DSt '
= A;::;ON HARBOR 13« O Freight
B ~
WALNUT MICHIGAN O Best Way
5-1175
(PLEASE PRINT)
QUANTITY ITEM MODEL NO. PRICE
= B | — = — il
— e— —_— -1 — _— L— il
NOTE: ALL PRICES SuUBJECT TO CHANGE wITHOUT NOTICE.
Enclosed find ( )check ( )moneyorderfor___ . Please shipC.0.D.( )postageenclosedfor___ pounds.
On Express orders do not irclude transportation charges— they will be collected by the express agency at time of delivery.
ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APQO’s must include full remittance.

HEATH COMPANY A Subsidiary BENTON HARBOR 15, MICHIGAN

of Daystrom, Inc.
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NEW HAM GEAR

The Hallicrufters Company, Chica-
go, Illinois has unveiled four new units
in its communications line.

Among the items now in producticn
is the Model HT-31 lincar amplifier
which will put the equivalent ‘“talk
power” ol a one kilowatt conventional
AM transimitter on the operating desk.
In one package, it is a full bandswitch
power -amplifier covering 80 to 10

meters which offers easy drive, high
stability, and extreme versatility, ac-
cording to the company.

Power input is from 500 to 510
watts, power output is 330 watts peak
envelope power on 80 with slightly
less on 10 meters and drive powecer
of 10 watts p.ep. maximum on the
lowest frequency. The circuit uses two
811-A zero bias triodes in parallel. The
input system is designed to be fed
from a 50-70 ohm unbalanced line and
requires a maximum of 10 watts drive
on 80 meters. The grid tank circuit is
balanced to provide all-band neutral-
ization while the output tank circuit
is a continuously variable pi-network
which provides a high degree of har-
monic suppression. Two 866-A recti-
fiers complete the tube complement.

"TUBE-SAVER"

Wuerth Enterprises, 7819 Farns-
worth Strect, Philadelphia 15, Pa. has
come out with a new device which is
designed to protect tube filaments and
cathodes from the destructive high
surge of power when the set is
switched on.

Known as the

“Tube-Saver,”

the

new device provides a thermal cushion
against power surges and thus in-
creases tube life. The unit is small and

September, 1955

compact, measuring 5% " x 2% " x3%",
and can be mounted out of sight in
back of the set. Completely auto-
matic, the device works equally well
on old or new sets, 150 to 400 watts,
117 volts a.c. or d.c. It can be casily
attached by simply plugging it in.

COLOR BAR DOT GENERATOR

Kay Electric Company of 14 Maple
Avenue, Pine Brook, N. J. is now of-
fering a new combination color bar-
dot generator, the “ChromaDot.”

The new test instrument has ver-
tical sync and requires only one con-
nection to the rf. antenna or video
amplifier. It is designed to be used
either on the production line or by
service technicians. It provides color
bars and dots at video and at specified
r.f. frequencies.

The color bar generator has a hori-
zontal sync pulse signal. When a
switch is depressed it provides a ver-
tical sync pulse and varying pedestals
throughout each frame to test linear-
ity of color receiver circuits. The dot
section provides signals which contain
horizontal pulse, dot pulses, and ver-

tical sync, so that a stationary locked
pattern is displayed without auxiliary
signals. l
For full details and complete speci- |
fications, write the company direct.

PI-NETWORK INDUCTOR !

A new, compact 1 kilowatt pi-net- |
work tank coil with full bandswitch-
ing is now being marketed by Barker
& Williams, Inc., 237 Fairfield Ave, |
Upper Darby, Pa.

The new induetor provides eflicient
operation from 80 through 10 meters
for high power pi-network final am-
plifiers. Designed for class C or linear |
operation using triodes or tetrodes in
conventional or grounded-grid circuits,
the new Model 850 permits instant se-
lection of the desired operating bandi
through a positive-acting, high-current
r.f. switch. Stcpped section coil wind-

| Order from your

NEW!
WWlerrvisecense

GROUND WIRE

High Electrical Conductivity
Inconspicuous — Low Reflectivity
Pliable—Specially Tempered
Etched finish — clean

STD. No. 8 B & S Ga. [.128" dia.)

Seven — 18 Ga. Stranded Wires
Flexible — Specially Tempered

High Strength Aluminum Alloy for
all Types of Antennas

Approx. break strength — 500 Ibs.

$packed 2-500 ft. continuous coils
per carton marked every 100 ft.
with bright red tape.

PCK. -
ITEM NO DESCRIPTION
v 8 | 100 ft. coil per box.
Grd. Wire 10 boxes per ctn.
TY 9*| 2 -500 ft.
Grd. Wire continuous coils.
v 50 1100 ft. coil per box|]
Cable 10 boxes per cin.
Y 50%12 - 500 ft.
Cable continuous cails,

ings, of extra heavy conductor at the | iobber or write us direct. Address Dept. TV-15

higher frequencies, provide ample cur-
rent carrving capacity and minimum
“Q” of 300 across the entire operating |
range. ‘
Full details will be provided by your |

www americanradiohistorv com
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For the expert, Crown offers the finest in high fidelity
recording, immediate playback, plus a public ad-

FEATURES
o Three speeds: 157, 74", 3%

3 motor mechanism, 2 inputs

e + 2 db 40-1100 cps at 7% /sec.
o Less than 297 fiutter and wow

© 20-watt hi-fi amp. built in

» 87 10-watt speaker built in

dress system in one compact, portable unit . . . ond
at pleasingly low cost. Unexcelled for broadcast
studio, home, church, school or business wse, Full
P. A facility even while recording. Exceptionally 4
low amplitude modulation, Forced air cooling aliows ]
continugus service operation, Three models. 2 4

Net prices: Crown Deluxe, $379.50; Crown Broadcaster, $399.50; Crown Imperial, $425.00.
THE ONLY PROFESSIONAL TAPE RECORDER WITH AMPLIFIERS COMPLETE IN ONE PORTABLE UNIT

Write today for free brochure, Dealer inquiries invited

INTERNATIONAL RADIO & ELECTRONICS CORP., Elkhart 39, Ind.

KESTER

g ——

Absolutely non-corrosive and
non-conductive, KESTER
“RESIN-FIVE” CORE SOLDER
contains an activated type of
resin that gives you that fast,
positive action on all your
jobs . . . including the most
difficult.

N

“RESIIN (7=
\-FzVvE-N_E 1)

KESTER SOLDER COMPANY
Wrightwood Avenue » Chicage 39, Illinois
Newark 5, New Jersey » Brantford, Conada

104
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local electronic parts distributor or the
company will forward a copy of Bulle-
tin -850 upon request.

"“"RAINBOW GENERATOR"

A color television pattern generator,
the Model 150 “Rainbow Generator,”
has just been introduced by Winston
Electronics, Inc., 4312 Main Street,
Philadelphia, Pa.

The new unit will produce from one to
eight visible rainbows of color on the
face of a color TV kinescope. Individ-

= Wi Ren
RAINBOW GENERATOR

MODEL 150

——
—

ual colors making up the rainbow
may be identified for use in testing
and aligning color television receivers.
This instrument can be used both as a
color TV demonstrator for a sales de-
partment and as a servicing tool for
color TV alignment and troubleshoot-
ing.

The Model 150 measures 4” wide,
5” high, and 7" long. It is eguipped
with a chrome handle for portability.

SIGNAL GENERATOR

Triplett Electrical Instrument Co.,
Bluffton, Ohio is now offering a new
signal generator which covers the
range from 160 ke. to 110 mec. without
skips.

The Model 3432-A’s r.f. circuits are
double shielded with copper steel
shields and a cathode follower output
provides good stability by acting as a
buffer to the oscillator.

Jacks are provided for either inter-
na! modulation or audio output and
both are controlled by audio control
to provide variable modulation or a.f.
output. The instrument has a large,
easily-read etched aluminum dial as
well as a smooth planetary drive dial -

M‘ -
T

for ease and accuracy in adjustment.
The seven directly-calibrated 160 de-
gree scales are readable at a glance.

GEIGER COUNTERS BY RCA
The Tube Division of Radio Corpora-
tion of America, Camden, N. J. has
introduced six models of Geiger coun-
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NEW ELECTRONIC MIRACLE

DEALERS: Contact your
Favorite Distributor, some
of which are listed here for
your conventence . ..

IN

IN

CALIFORNIA —

Deon’s Electronics Leng Beach
Dow Radio, Int. Pasadena
Scott Racio Supply Co. Inc. Long Beach
DISTRICT OF COLUMBIA —

Silberne Rodio & Electronics Woshington
FLORIDA —

Certified Rodio TV Supply Fort Lauderdale
ILLINOIS —

Allied Rodio Corporotion
The Lukke Sales Corporation
Notion Wide Radio
Stolz-Wicks, Inc.
Walker-Jimieson, Inc.
Melvin Electranics, Inc,
INDIANA —

H. A, Willioms (a.
Peerless Electric Supply Co.
Terre Haute Rodio
KANSAS —

R & A Tube Compony

Rodio Supply Company, Inc,
KENTUCKY —
Lexingtan Electroni¢ Supply
Cooper-Lovisville Compony
LOVUISIANA —
Koelemoy Sales Company
MARYLAND -

A. R. Spartana (o.
MICHIGAN —
Purchase Radio Supply
Electronic Supply Corp.
Falk Distr. Co. Inc.
Nor-West Tel. & Rodio Sup.
West Side Radio Supply
Erickson’s Electronic

Shand Radia Speciolties
Saginow Distributors, Inc,
NEW JERSEY —
Continental Sales Co. Inc,
Efectronic Morketers, Inc.
Krich-New Jersey, Inc.
NEW YORK —

Boy Electronics Distributors
National Radio Distributors
Bay Elecironic Distributors
Hy Grade Electronics, [nc.
Notional Rodia Parts Distr. -Co,
Bruno-New Yark, Inc.
Dorosin Distributing Corp.
Fischer Distr. Co., fnc.
Interocean Export Corp.
Slate and Company
Westchester Elec. Supply
OHIO —

Chombers Electronic Supply
Holub & Hogg

Lockie & Glenn, fnc.
Hughes Peters Co. Inc.
Whitehead Rodio Compony
Hutch & Son

Srepco, Inc.
PENNSYLVANIA —
A. G. Radio Farts Co.
Barnett Bros. Radio Co.
Electronic Parts Co.
Zimmerman Wholesalers
WEST VIRGINIA -
Tri-State Appliance (o,
WISCONSIN —
Morsh Radio Supply Co.
Seemuth Distributers, Inc.

Chicogo
Chicago
Chicaga
Chitaga
Chicage
Oak Park

Columbus
Indianapolis
Terre Houte

Kansas City
Wichita

Lexington
Lavisville

Shreveport
Baltimore

Arn Arbor
Battle Creek
Detroit
Detroit
Detrait
Ferndale
Flint
Saginow

Newark
Nework
Nework

Bronx, N. Y.
Bronx, N. Y.
Brooklyn
Braoklyn
Brooklyn
New Yark
New York
New York
New York
New Yark
New York

Cincinnati

Cincinnati

Cincinnati

Columbus

Columbus

Woshington Court House
Dayton

Elkins Park
Philodelphia
Pittsburgh
Uniontown

Huntingten

Milwoukee
Milwaukee

DISTRIBUTOR INQUIRIES INVITED
September, 1955

Indoor TV Antenna

. ninatsROOF ANTENNAS

IN METROPOLITAN AREAS

or YOUR MONEY BACK

Now — at last — an indoor antenna that outperforms
or — at the very least — equals any roof antenna or
master antenna system in the metropolitan area!

BASED ON RADAR
Up to ten times more powerful than all other indoor
antennas, the ““REMBRANDT" is based on a radical, new
principle. It couples radar loops with resonant di-poles.
This auvtomatically brings in the clearest, sharpest,
strongest signal on every channel —- both in color and
black-white. And in practically all locations the 9 posi-
tion orientation switch completely eliminates ghosts.
But don’t take our word for it. The proof is in the
picture. Make a side-by-side test of the ““REMBRANDT”’
with any other indoor or outdoor antenna, regardless

of cost. Compare its performance in your home,
on your set. You and you alone be the judge.

MONEY BACK GUARANTEED

foraruatat ot A TA T AT AT

So positive are we of the

-§ results, we make you this
7|| bonafied money back gua- ®
.;- rontee: the “REMBRANDT"
~|| must give you a better pic-
2| tore th ¥ other antenna. up 10
ELIMINATES .-\: I:renot‘:n;r:ur: ;f ‘:: e;::r
|| dealer and get your full pur- |[i
All /|| chase price refunded. No )
tio ked,
GHOSTS L Jha: t
PRACTICALLY - ———
EVERYWHERE TlMEs
N MORE
EBONY OR ﬂwﬁé“z
MAHAGONY THAN ALL
$14-95 OTHER
INDOOR
COMPLETE kL ANTENNAS
GOLD FINISH —
$3.00 EXTRA Protected under ane or mare of SIX U.S. PATENTS: ®

2,585,670; 2,609,5bW; 2,625,655; 2,644,091; 2,661,423; 2,552,816,

ALL CHANNEL ANT[NN}\ CORP.

47-39 49th STREET, WOODSIDE 77, EXETER 2-1336

105

wwWw.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

MOBILE-RADIO RIGS

You can have a specialized,
fast-growing field—on contract

650,000"

'NEED MAINTENANCE

high-paying business in this
termslSend for booklet "HOW

TO MAKE MONEY IN MOBILE-RADIO MAINTENANCE".

LAMPKIN METERS are the preferred test equip&lenﬂ

LAMPKIN 105-B MICROMETER
FREQUENCY METER

Heterodyne type. Rarge 0.1 to 500 MmC.,
all chonnels. Pirpoint VHF CW signal
source. Weight 13 Ibs. Width 13, Price
$220.00 net.

o .

*70% increose last year,
per FCC Annual Report

MAIL
COUPON
TODAYI

LAMPKIN LABORATORIES,

MFM Division
BRADENTON, FLORIDA

JOIN THE NEL-KAYE RECORD CLUB

and
get -

ALL LP.RECORDS

CHOICE 380‘5“‘““

ata
lus

m with each new membership

- ANYJU" or 12" L.P,
— RECORD YOU CHOOSE!

There is absolutely no catch to this offer—no ifs,
ands or buts. The facts are as follows: For a yearly
membership fee of only $10 you may purchase
as many L.P. records as you wish—any label—
RCA, Decca, Columbia, Capitol, Mercury, etc. and
you receive 38% off the current list price.

There are no restrictions as to the number
of records you must purchase—order as
many or as few as you wish. All records
are guaranteed brand new and in perfect
condition.

Orders are filled promptly. $10 completely
covers your yearly membership and also
entitles you to one 10 or 12 L.P. record
of your cholce FREE! plus a monthly L.P.
catalogue without charge.

“L“YMB

OF YOUR

For example: Lists Ctub Price:
ANY L.P.... 3.98... 2.47
ANY L.P 2.98

1.86
ANY EXTENDED PLAY.... - 39
Make checks payable te Dept. RT
NEL-KAYE RECORDS, Inc., 1604 York Ave., N.Y. 28,N. Y.
1 am enclosing $10 [ check or [J money order
covering one year membership in the “Nel-Kaye M
Record Club of the Year''. This does not abligate me
in any way. | may order as many or as few records of
my choice as | wish.
My free L.P. record chOICe i ...commimeemmemmirmmenessesmssneenes s
L7 | S——
ADDRESS

INF.

LAMPKIN 205-A FM
MODULATION METER

Indicates FM voice deviation, *= 25 KC.

Tunes 25-500 MC. in one band. Has
speaker, osalloscope outiput. Easy to
carry. Weight 13 Ibs. Wicth 12*. Price
5240.00 ner.

LAMPKIN LABORATORIES, INC.
MFM Division, Brodentor, Flarida

At no obligation to me, please send
{3 Fre= booklet

O Dota on Lampkin meters

Name.

Addre:s

City State

practical way--

BUILD .7
TRANSVISIon
COLOR caa ke added Tv Kl'

*TH]§ MODEST INVESTMENT
gets you started on a most fase
cinating project — assembling
the new "“E” type Transvision
TV Kit in easy stages. For $15
you get PACKAGE <1 (standard
first package for all new “E”
kits). This package giveS you
the BASIC CHASSIS and required
first-stage Tv COMPONENTS,

c ‘ {2}Save up to 50%
with complete instructions.
When ready, you order the

sy N @Plepme for COLOR TV

Shows & Great TV Kits:

EXCLUSIVE: Only Transvision TV Kits
are adaplable to UHF. Ideal for
FRINGE AREAS. No Previous Technics!
Knowledge reguired. Write now!

p.\—°G‘ TRANSVISION

NEW ROCHELLE, N. V.

= mammme fAAIL THIS COUPON TODAY s v =
i. TRANSVISION, INC.. NEW ROCHELLE, N. ¥, Dept. N-9

1
O ¥m enclesing $ — deposit. Send standard kit 1
PACKAGE 1, with all Instruction Material. Balance C.0.D.

Pesigned so that

PROFIT 3 WAYS:

(learn TV

N £ Send FREE copy of your aew TV Kit Catalog. :
¥ Name [ ]
) Address 1
) City, State, :

www americanradiohistorv com

| ters with ranges in sensitivity and
price to meet the requirements of the
non-professional and professional ura-
nium prospector as well as the tech-
nician in medical and industrial labora-
tory work.

The Models WF-10A and WF-11A
are designed for the weekend and va-
cationing prospector. Each model
weighs only 5 pounds, including bat-
teries and carrying strap, and meas-
ures only 8" x7%” x3%"”. Both of
these units have meter, neon flasher,
and headphone indication.

The Models WF-12A and WF-14A
are equipped with external probes for
examining openings in rock formations
and test bores. The Models WF-15A
and WF-16A are supersensitive units
for more critical applications.

V.T.V.M. KIT

Heath Company, Benton Harbor,
Michigan has come out with a vacu-
um-tube voltmeter in kit form, the
Model V-7.

Designed for FM and TV servicing
as well as laboratory work, the new
instrument incorporates seven a.c. and
d.c. voltage ranges; seven peak-to-peak
a.c. voltage ranges, and seven ohm-
meter ranges. A decibel scale is also
provided. Zero-center operation is
within the range of the front panel
controls. The instrument incorporates
a 4%"” meter, 1% precision resistors,

and an a.c. power supply. The use of
printed circuit boards cuts assembly
time to a few hours.

For full details, including price,
write the company direct.

TELEVISION KIT

Transvision, Inc., New Rochelle,
N. Y. has introduced a new television
kit for home assembly which is so de-
signed that color may be added at a
later date.

The Model El has been engineered
so that a layman can assemble the unit
as easily as the more experienced
electronic experimenter. Each part in
the kit is individually packaged and
marked with a number so that the lay-
man can identify the component and
follow the step-by-step instructions.

Eight different types of kits are
available in 177, 217, 24", and 27"
picture tube sizes. Remote control is
available as an optional feature. The
kit is broken down into nine packages.
Each package is a complete circuit

(Continued on page 164)
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LITTELFUSE

BURTON SROWNE ABYERTISING

10 single (double dispensing) fuse

hannel Fuse **Stocker®” Package
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ASK YOUR JOBBER about the Litteliuse Single €
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" Picture=Tube
| \ _®
. Rejuvenators

Sl

CRT tester of Ruthorized
Manufacturing Co.. also
called “Rejuvindicator.”

“Multiphase Rejuvenator”
by Central Electronics.

TV service dealers find that the legitimate use of may sometimes be repaired although

these instruments creates good will and tube sales.

~

LTHOUGH cathode-ray tube re-
A juvenators have been on the mar-

ket for three years or more, they
are still regarded by many service
technicians and others who handle pic-
ture tubes with suspicion. This, to a
large measure, is due to a misunder-
standing of their function and of why
CRT’s go bad.

The greatest single cause of picture
tube inoperation is low emission. Of
course, open heaters and grids, shorted
elements, broken stems, and other me-
chanical defects will also put CRT's
out of business but, about 90% of de-
fective picture tubes suffer from low
emission which may or may not be ac-
companied by excessive gas content.
These are the tubes which can be most
successfully rejuvenated. Why do tubes
lose emission?

In general two different types of
coating are used with cathodes in pic-
ture tubes. Most tubes use an oxide
coating (barium oxide, etc.) on the
cathode because of its great activity,
as far as emission is concerned, when
heated. After prolonged use, the top
layer of oxide loses all or almost all of
its available electrons, forming a film
of inert material over the cathode
which prevents the electrons of the
material beneath from getting through.
Thus, there is insufficient emission to
light up the tube face.

Some tubes use a metallic coating,
like barium, on the cathode, which

may absorb some of the excess gases

in the tube (if such exist) to form an

inert film over the cathode surface.
Again, the result is loss of emission.
Contamination will also occur in tubes
using oxide-coated cathodes if excess
gases are present in the tube, causing
loss of emission to occur sooner than
it would normally.

To rejuvenate or reactivate a cath-
ode-ray tube whose only defect is low
or no cathode emission, the layer of
inert material must be removed. This
is done in most rejuvenators by heat-
ing the cathode to an above-normal
operating temperature while, at the
same time, making the control grid
positive with respect to the cathode.
This process is allowed to proceed until
an emission test indicates that there is
a sufficient amount of emission in the
tube,

Tests have indicated that after a
picture tube has been reactivated in
this manner, at least 85% will give
satisfactory service for 6 months or
more. In most cases where tubes are
rejuvenated, the customer is given a
90-day guarantee.

Open and Shorted Elements

In addition to the reactivation of the
cathode-emitting surface, most rejuve-
nators also have provisions for the test-
ing of cathode-ray tubes to detect open
elements and shorts between elements.
Where such defects are present, they

WwWWwW americanradiohistorv com

not always permanently: .

If there are some foreign particles
between two elements, shorting them to-
gether, the particles may be burned
out by the application of a high volt-
age between the elements. This most
commercial rejuvenators furnishes for
just such purposes. This high voltage
may also be used in an attempt to weld
an open element together. This is done
by applying the high voltage between
the open element and the cathode and
tapping the neck of the picture tube
lightly so as to bring the two severed
parts of the open element together
temporarily. When they touch, a weld
may take place. However, while these
welds will take place occasionally, tests
have shown that they are seldom ef-
fective for more than a few days.

Finally, based upon the belief that
a CRT with an excessive amount of
gas will not give lasting service after
reactivation, many rejuvenators incor-
porate some type of test for gas con-
tent. These range from an actual meter
measurement of the amount of gas in
a CRT to the observation of the color
of the glow in the CRT while its heater
is on.

Commercial Rejuvenators

Most of the commercially available
cathode-ray tube rejuvenators use simi-
lar circuits to accomplish their main
functions. Thus, neon tubes are used
almost universally to indicate shorts
and open circuits, and for cathode re-
activation (or ‘“sweeping,” as it "is
sometimes called), the heater voltage
to the picture tube is increased about
100% while a positive voltage is placed

RADIO & TELEVISION NEWS
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on the control grid (first anode). The
size of this positive voltage varies with
the instrument, as does its character.

The “Rejuvindicator,” manufactured
by Authorized Manufacturing Com-
pany of Brooklyn, N. Y. applies no
more than 7 volts positive to the con-
trol grid to insure that the grid is
in no way damaged during the rejuve-
nation process. In addition, this in-
strument indicates when the rejuvena-
tion has been completed and provisions
are included for properly aging the
new cathode coating.

The “Multiphasc Rejuvenator,” man-
ufactured by Central Electronics. Inc.
of Chicago, Illinois, places a high posi-
tive voltage on the control grid of the
CRT and the normal 6.3 volts on the
heater. Provisions are included for in-
creasing the heater voltage for tubes
which react too slowly to rejuvenation.
This instrument actually meters cath-
ode emission during the reactivation
period. During reactivation, cathode
cmission will rise until a critical point
is reached, after which activity will
fall if the process is continued. The
metering circuit in this instrument in-
dicates to the operator when this cri-
tical point is reached so that he will
stop the rejuvenation process.

It was mentioned previously that
CRT's with an excessive amount of
gas will not be successfully rejuve-
nated. To determinc whether a picture
tube can be reactivated or not, the
“"Becamer” and ‘“Junior Beamer" pro-
duced by the Raytronics Laboratories.
Inc. of Cincinnati, Ohio, incorporate
a critical gas content test which ac-
tually records the ion current in a
cathode-ray tube. The ion current de-
pends upon the amount of gas in the
tube. Picture tube manufacturers con-
tend that a CRT with an ion current of
less than one microampere should have
long life if all other parts are good.
The “Beamer’ gas content detector is
capable of mecasuring down to .0026
microampere of ion current. In addi-
tion to this feature, the “Beamers” also
contain mutual transconductance,
emission, leakage, shorts, and continu-
ity test facilities, and are capable of
performing a large number of CRT re-
pairs.

The *“Cathode Rejuvenator-Tester”
manufactured by the BEK Maunufuc-
turing Company of Chicago, Illinois,
like many of the other instrumen:s in
its price range, uses a simplified meth-
od for determining the probable use-
ful life of a rejuvenated tube. The
method consists simply of noting the
cryission fall-off rate of the CRT when
the heater is switched off. If the meter
needle falls to zero rapidly, there is
either a considerablc amount of gas in
the tube or else not much emitting
material left. In either case, the tube
will not last very long.

A combination of a.c. and d.c. volt-
ages are used by the “Ren-O-Lyzer,”
manufactured by the U.8. Electronic
Research and Development Corp of
Detroit, Michigan, to reactivate low-
emission cathodes. A similar voltage
is used for the various element weld-

September, 1955

ing operations of the test instrument.
Transvision, Inc. of New Rochelle,
N.Y., has three units available for
repairing CRT's. One, the “Sparker,”
is used to eliminate low and high re-
sistance shorts by burning out the
leakage path through the application
of about 15,000 volts of r.f. The “Tester
Reactivator’” tests picture tubes for
emission, shorts, and leakage, and re-
activates low cmission cathodes. The
third instrument is a combination of
the first two and is called the “Tester-
Reactivator-Sparker.”

The Business Aspect

Although the process of rejuvenating
tubes was known long before TV pic-
ture tubes came into existence, it was
never practiced on a wide scale. It just
isn’t economically advisable to reacti-
vate a tube which could be replaced
for about $2.50. However, the case is
different with picture tubes. The cost
of rejuvenation is nominal when com-
pared to the replacement cost of a pic-
ture tube.

Unfortunately, the fact is that the
effects of rejuvenation are never cer-
tain. In the review of commercially
available rejuvenators, it was indicated
that most of the instruments attempt
some sort of “life test,”” based either
upon the amount of gas present in the
tube or on the emission characteristics
of the tube elements. Where effective,
these tests will dissuade a technician
from attempting to reactivate a tube
which will probably go bad again short-
ly afterwards. However, statistics have
shown that even after tests, some re-
juvenations will not hold. Most deal-
ers and technicians guarantee their
rejuvenations for 90 days. Many go one
step further, and inform the customer
that the service charge for a rejuvena-
tion is applicable towards the cost of a
new picture tube when it becomes

B&K Mig. Co. rejuvenator-tester.

U. S. Electronic Research and Devel-
opment Corp.’s “Jiffy Ren-O.Lyzer.”

CRT rejuvenator and tester manu-
factured by Transvision, Inc.

www americanradiohistorv com

nceessary. This gives the technician
or dealer an inroad on the sale of a
new picture tube to that customer and,
at the same time, saves the customer
money by extending the life of his
present picture tube.

One typical service shop charges the
customer $5 for rejuvenation of tubes
up to 15”, and $7 for larger size
tubes. Their experience has shown that
about 90% of the tubes suffering from
low emission can be restored to give 6
months additional service on the aver-
age. Some have lasted a good deal
longer.

Some TV receiver distributors have
been using rejuvenators on tubes still
under warranty when returned to them
by service dealers. Also, many dealers
are rejuvenating tubes in TV receivers
that they obtain as trade-ins for new
models. These are then sold at reduced
prices. These tubes, of course, are
covered by a guarantee.

Service technicians and dealers are
cautioned to inform their customers in
every case where rejuvenation is used.
Rejuvenation has become an accepted
method of prolonging the life of a pic-
ture tube. However, whenever it is

used, the customer should know that
it is only a temporary method and a
new tube will be required eventually.
There is a big fiel¢ for legitimate re-
juvenation--do not sell it under false
pretenses.
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TAKE ONE

e SUBE with I A T-T

- .
As a dealer you may be gambling with present profits and
with future business growth—and for only 30¢! 30¢ is the price
difference between quality AmpHENOL Twin-Lead and any
low-priced, inferior twin-lead in an average 50 feet installation.
Here are the figures:

AmpPHENOL 14-056 Twin-Lead, dealer net..$16.25 M Ft.*
Low-priced twin-lead, approximate

dealer net ............ . ... iiieia... 10.00 M F't.
Difference per foot ................cc..u.. .006¢
Difference per 50 feet installation...... eev. 30¢

Here are a dealer’s gains with AMPHENOL:

1. Every foot of amMpHENoL Twin-Lead is uncondition-
ally guaranteed for quality and best performance.

2. Finest materials: virgin polyethylene, top-grade cop-
per conductors.

Here are a dealer’s losses with inferior, low-priced
twin-leads:

1. Poor raw material, including reclaimed polyethylene,
means that a dealer may have to go back two or three
times on an installation to replace lead-in which has
pulled apart, or has snapped conductors, or has suf-
fered material deterioration. No profits there!

2. Customer criticism causing loss of valuable word of
mouth advertising and business reputation. No prof-
its there!

Be sure, don’t gamble. Install with genuine AMPHENOL

Twin-Lead,
*In 5000 foot quantities

It will be to your advantaege
to check the reasons for the
difference in twin-lead
prices. Obtain the free
booklet “Don’t Gamble with
Your Profits’” and the Vest
Pocket Guide tc Twin-Leads
from your AMPHENOL Dis-
tributor.

see your authorized AMPHENOL Distributor! ...
AMERICAN PHENOLIC CORPOR_A_T_ION

i
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OUTLOOK GOOD FOR ELECTRONICS INDUSTRY

HE Electronics Division, Business and Defense Services Ad-

ministration, U. S. Department of Commerce reports that
production of electronie products in 1955 is expected to
reach $6.2 billion.

The products included in this estimate comprise radio and
television receivers, broadeasting and radio communieations
equipment, tubes and electronic components, and military
equipment such as radar, sonar, and guided missile e¢lectronie
syslems.

The number of black-and-white TV receivers produced in
the first half of 1935 was near-record level—334 million
units, Although the average unit price has declined because
savings resulting from improved production techniques have
been passed on to the consumer, the total value of factory
production for the year is expected to exceed one billion
dollars.

Production of color television receivers is not expected to
become a major faetor in the total production of TV receivers
this vear, although increased sales are antieipated during the
Fall season.

The present outlook is that total faetory sales of color TV
receivers in 1955 will reach at least $15 million and that a
substantial increase in production will take place in 1956.

Production of radio receivers of all types continues at a
high level, according to the report. 30

DO-IT-YOURSELF HI-FI SHOP
IC RONDEL of 3612 Coral Way, Miami, Florida has capi-

talized on the current vogue for “do-it-yourself”* high fidelity
by setting up complete woodworking and electronic facilities
for the hi-fi enthusiast who wants to build or service his own
components, cabinets, or speaker baffles.

Technical advice is furnished, along with rental of the
various items of service and test equipment, to those who are
not too sure of their grasp of audio principles. Thus, the
audiophile can tackle any project secure in the knowledge
that a helping hand is available for the rough spots.

While this idea has been applied to various hobby projects
before, its use in audio construction is unique. —30—

NEW Low-Cost Test Instruments

3

0 Signa-Glow
Model C-10
Capacitance Bridge

Has the unique Dual-Null* indicator

for rapid readings from 10 mmf to 200
mfd. Very fast. No recalibration ever
needed. Operates on 115V-AC. Tests at
line freq., 18 volts. Ideal for production,
bench or field use. Simpler to operate
than meter types, with great accuracy and
low cost. Rugged construction. Small
enough to fit the hand.

only $33.
Also
0 Signa-Glow Model P-10
Comparison Bridge

Impedance Range: 100 ohms to 5 megohms
(minus 30% to plus 40%)

$28.

© Signa-Glow
Model R-10
Resistance Bridge

Range: 5 ohms
to 50 megohms

$29.

See your Elecfronics Jobber,

Write for More
Complete Information

29 Pollock Avenue
Jersey City 5, N.J.

*Patent Pending

INDUSTRIAL

DEVELOPMENT

LABORATORIES

INC.
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NEWCOMB FM-AM TUNERS

Newcomb Audio Products Co., Inc,
6824 Lexington Ave., Hollywood 38,
California has added two new FM-AM
tuners to its audio line.

Housed in decorator-designed satin-
gold finish cabinets, the new tuners
can be used “as is"” without additional
cabinetry. The “Compact 100" unit
shown is a self-powered, two-knob

- ,_":,,mr‘.,""_._'ié_;»,imﬁh».

model desighed to be used with aty
high-fidelity amplifier having its own
controls. It features a new multiplex
output jack to permit adaptation for
reception of the newest system of hin-
aural broadcasts. FM response is *®1
db from 20 to 20.000 ¢ps, with sensitiv-
ity of 3 av. [for 30 db of quieting.

The deluxe “Compact 200" features
a 2 wv. FM sensitivity for 30 db of
quieting, a new FM detector sysiem
with triple limiting action to provide
lower distortion, better adjacent chan-
nel rejection, and more cifective limit-
ing on weak as well as strong signals.
This tuner has a response of =% db
from 20 to 20,000 cps with distortion of
less than 2% at 5 volts. A cathode-
follower allows placement up to 200
feet from the amplifier.

HI-FI COMPONENTS
Surgent-Ruyment Co., 1401 Middle
Harbor Road, Oakland 20, California
has added two new components to its
line of high-fidelity equipment.
The new items are the Model SR-707
AM-FM tuner and the SR-14B ampli-

fier. The tuner features a dual con-
centric volume control, reluctance pre-
amp provisions, a separate FM jack in
the rear for future multiplex binaural
broadcasting, mid-frequency variation
when the treble and bass controls are
rotated from maximum attenuation to
maximum accentuation of less than 1

September. 1955
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It's New! It's Terrific!

THE %
FISHER

J/ caslenr U?/ wdre %aufwx/

SERIES 80-C

1 To0k FISHER to improve on FISHER. When we introduced
I our Model 50-C Master Audio Control threc years ago it was
immediately acclaimed the finest instrument of its type. Like its
renowned counterpart, the newr FISHER Master Audio Control,
Model 80-C, represents another milestone in engineering excellence,
ease and lexibility of use, and workmanship of a quality normally
encountered only in broadcast station equipment . . . these are its
outstanding characteristics. It took FISHER to improve on FISHER.
Chassis Only, $99.50 - Mahogany or Blonde Cabinet, $9.95

Remarkable Features of THE FISHER 80-C

® Professional, lever-type equalization for all current recording character-
istics. ® Seven inputs, including two Phone, Mic and Tape. ® Two cathode-

follower outputs. ® Complete mixing and fading on twe, three, four or five
channels. ® Bass and Trehle Tone Cuntrols of the variable-crossover feed-
back type. ® Accurately calibrated Loudness Balance Control.  Selixpowured.
® Magnetically shielded and potted transiormer. ® DC on all filaments;
achieves hum level that is inaudible under any conditions. ® Inherent hum:

nok-measurable. (On Phono, 72 db below output on 10 mv input signal;
better than 85 db below 2\' output on high-level channels.) ® IM and
harmonic distortion: non-measnrable. ® Frequency response: uniferm, 10 to
100,000 cycles. ® Separate equalization and amplification directly from tape
piu;v!mcl head. ® Four dual-purpose tubes, all shiclded and shock-mounted.
® Separate, high-gain microphone prcnmphﬁcr ® Push-Button Channel-

Selectors with individual indicater lights and simultancous AC On-Off
switching on two channels (for tuner, TV, ete.} # Master Volume Control
plus 5 independent l.cvel Controls on front panel. ® 11 Controls plus §
push-buttons. ® Three auxilinry AC receptacles. size: Chassis, 12%” x 7%”
x 4%~ high. Iy cabinet, 13-11/16”" x 8~ x 514~ high. Skipping weight, 10 pounds.

Prices Slightly Higher West of the Rocicies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. - 21-23 44th DRIVE - L. 1. CITY 1, N. Y.
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“Superh Performance!”

—HIGH FIDELITY Magazine

THE

FISHER

SERIES SEVENTY

“HIGH QUALITY results at an attractive price,” says High

Fidelity Magazine. The SERIES SEVENTY tuner and amplifier
have established themselves firmly as the outstanding buy in
the professional quality field. T"hs performance of this equipment
1s limited only by the calibre of the phonograph pickup, turn-
table and loudspeaker system us2d in conjunction with it.

THE FISHER

FM-AM Tuner : Model 70-RT

® Features extreme sensitivity (1.5 v for 20 db of quieting) ; works where
other§ fail. Armstrong system, adjustable AFC on switch, adjustable AM
selectivity, separate FM and AM front ends. Shielded and shock-mounted main

THE FISHER

and subchassis, Distortion below 0.04%
for 1 volt output. Hum level: better
than 90 db below 2 volts on radio, bet-
ter than 62 db below 10 mv input on
phono. 2 inputs, 2 cathode-follower
outputs, Self-powered. Exceptional
phono preamplifier with full equali-
zation facilities, 15 tubes. Six controls:
Bass, Treble, Volume, Channel/Phono
Equalization, Tuning and Loudness
Balance. Beautiful control panel. sizg:
1434" wide, 814" high, 914" deep.

$184.50

25-Watt Amplifier - Model 70-AZ

" Offers more c/ean watts per dollar at its price than any amplifier made.
The 70-AZ has 214 iimes the poazer of ‘basic’ 10-watt units. OUTSTANDING
Features: High output (less than 1% distortion at 25 watts; 0.05% at 10

watts.) 1M distortion less than 0.5%
at 20 watts; 0.2% at 10 watts. Uni-
form response -=0.1 db, 20-20,000
cycles; 1 db, 10-50,000 cycles. Power
output constant within 1 db at 25
watts, 15-35,000 cycles. Hum and neise
virtually non-measurable (better than
95 db below full output!) Includes
FISHER Z-MATIC at no additional
cost. SIZE: 414” x 1434” x 614" high.

$99.50

Prizes Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. - 21-23 44th DRIVE - L. . CITY 1, N. Y.
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l db, and a special 10 kc. whistle filter.
The tuner uses ten tubes and a ger-
manium diode.

The SR-14B amplifier is a 14-waftt
“Ultra-Linear” circuit. Distortion is
2% at 10 watts and less than 1% at

| 14 watts. Frequency response is 40 to
l 12,000 cps. Hum and noise level is bet-
ter than 86 db below rated output.
QOutput impedances of 4-8 and 16 ohms
are provided. A volume control is in-
corporated to eliminate the possibility
of blasting. The circuit uses five tubes
and measures 1214” long, 4” wide, and
6% " high.

E-V "PATRICIAN IV"”

Electro-Voice, Inc. of Buchanan,
Michigan has announced the develop-
ment of a new, advanced-design
| “Patrician IV” high-fidelity four-way
speaker system.

Tailored to the corner of the room,
the speaker system with its folded
{ horn and other special E-V {eatures,
conserves the spatial requirements of
high fidelity. With its unique, separate
4-way system, intermodulation and
transient distortion is minimized while
the full range of audio frequencies is
handled smoothly and efficiently. Three
special controls permit proper balance
to room acoustics.

The “Patrician IV” is available in
hand-rubbed blonde or mahogany fin-

% 3 == &t
ishes. It comes complete with the
4-way system installed. The cabinet
measures 62 inches high, 39 inches
wide, and 29% inches deep.

Complete information on this speak-
er system is provided in the company’s
Bulletin 220 which is available on
request.

P.A. MICROPHONE

A new, advanced-type Model 664
“Variable D" cardioid dynamic micro-
| phone especially for p.a., recording,
communications, and similar applica-
tions has been announced by Electro-
Voice, Inc. of Buchanan, Michigan.

The Model 664 provides a uniform
cardioid polar pattern at all frequen-
cies, gives high front-to-back discrimi-
nation, and smooth wide-range re-
sponse without close-talking boomi-
ness. The unit effectively cuts ambient
noise, feedback, and reverberation and
gives distinct, natural reproduction of
voice and music.

Response is uniform at all frequen-
cies from 60 to 13,000 cps. Output
level is —55 db. Both 150 ohm and high
impedances are provided with the im-

RADIO & TELEVISION NEWS



www.americanradiohistory.com
www.americanradiohistory.com

pedance changeable by means of a
slight alteration in the connector
cable.

For complete details on the Model
664, wrile the company direct.

BATTERY TAPE RECORDER
Amplifier Corp. of America, 398
Broadway, New York 13, N. Y. has
designed a new, self-conta red tap2 re-

corder which is housed in a weather-
tight aluminum case to assure com-
plete proteetion against rain, spray,
sleet, dust, fungus, sanc, and other
hazards.

A vu meter is inecorporeted in this
recorder to act as a reccrding lavel
indicater, cutput level incicator, and
“A” and "B" battery meter. It also
simplifies the correct setting of record-
ing and playback levels to compensate
for battery voltage changes,

Measuring only T!%” x 9” x14”, the
new  “Weathertite VU Magnemite”
weighs only 19 pounds. I% is currently
available in one-, two-, three-, and
four-speed models utilizing consecutive
speeds from !#g ips to 15 ips. The re-
corder uses inexpensive batteries and
incorporates a spring motor. Complete
specifications are¢ available from the
manufacturer.

V-M CONSOLE
V-M Corporation, Benton Harbor,
Michigan is currently offaring a com-

bined phono and speaker system
housed in a console-type eabinet.

The Model 565 *“Fidelis” console is
available in both blonde and mahegany
finishes. The dual bass-reflex, heavy-
duty extended range speaker system
(one 12” woofer and one 4" tweeter)

September, 1955

America’s TOP Tuner!

THE %}
HER
FM TUNER #2%5

Worlds Best b_)r LAB Standards

F(m almost two decades we have been producing audio equipment
of outstanding quality for the connwisseur and protessional user,
In the cavalcade of FISHER products, some have proven to be
years ahcad of the industry. THE FISHER FM-80 is just such a
product. Equipped with TWO meters, it will outperform any ex-
isting FM Tuner regardless of price! The FM-80 combines extreme
sensitivity, flexibility and micro-accurate tuning. Despite its full
complement of tubes and components, the FM-80 features an un-
usually com pact chassis of fine design.  Chassis Only, $139.50

Mahogany or Blonde Cabinet, $14.95

Outstanding Features of THE FISHER FM-80

® TWO meéters; one to indicate sensitivity, cne to indicate center-of-channel
for micro-accurate tuning. ® Armstrong system. with two IF stages, dual
limiters and a cascode RF stage. ® Full limiting even on signals as weak
as one microvolt. ® Dual antenna inputs: 72 ohms and 300 ohms bal-
anced (exclusive!) ® Sensitivity: 114 microvolts for 20 db of quieting on
72.0hm input; 3 microvolts for 20 db of quieting on 300-ohm input.
® (hassis comletely shiclded and shock-mounted, including tuning con-
denser, to climinate microphonics. and noise from otherwise accumulated
dust. ® Three controls — Variable AFC/Line.Switch, Sensitivity, and
Station Selector PLUS an exclusive Output Level Control. ® Two bridged
outputs. Low-impedance, cathode -follower type, permitting output leads
up to 200 feer. ® 11 ctubes. ® Dipole antenna supplied. Beautiful,
brushed.brass front panel. ® Sclf-powered. ® WwWEIGHT: 15 pounds.
CHASSIS SIZE: 1234" wide, 4” high, 813" deep including control knobs.

Price Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. - 21-23 44th DRIVE - L. 1. CITY 1, N. Y.
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Fene cfccessorees

FOR THE FULLEST ENJOYMENT
OF YOUR HOME MUSIC SYSTEM

THE é;

[SHER
ACCESSORIES

MIXER-FADER * Model 50-M

NEW! Electronic mixing or fading of any two signal
sources (such as microphone, phono, radio, etc.) No
insertion loss. Extremely low hum and noise level. High
impedance input; cathode follower output. 12AX7 tube.
Self-powered. Beautiful plastic cabinet. only $19.95

PREAMPLIFIER-EQUALIZER - 50-PR-C

WITH VOLUME CONTROL

50-PR-C. This unit is identical to the 50-PR bur is
equipped with a volume control to eliminate the need
for a separate audio control chassis. It can be connected
directly to a basic power amplifier and is perfect for a
high quality phonograph at the lowest possible cost.

New, Low Price $19.95

HI-LO FILTER SYSTEM - Model 50-F

Electronic, sharp cut-off filter system for suppression of
turntable rumble, record scratch and high frequency
distortion — with absolute minimum loss of tonal range.
Independent switches for high and low frequency cut-off.

Use with any hi-fi system. New, Low Price $28.95

PREAMPLIFIER - Model PR-5

A self-powered unit of excellent quality, yet moderate
cost. Can be used with any low-level magnetic cattridge,
or as a microphone preamplifier. Two triode stages.
High gain. Exclusive feedback circuit permits long out-
put leads. Fully shielded. Uniform response, 20 to 20,000
cycles. The best unit of irs type availatle.

Only $10.95

QUALITY IS NO ACCIDENT...

W At Fisher Radio Corporation we never take chances with quality. All materials
go first to the Incoming Inspection Department and any that dc not meet our
rigid requirements are returned to their manufacturer. In addition, inspeetion
occurs at many points during production—from the original, blank chassis to
the final, assembled unit, assuring correct assembly and wiring. Our Test Depart-
ment is staffed with a highly-tained group of technicians. Finally, equipment
already packed for shipment is sclected at random and given a complete inspec-
tion and electrical test in our Enginecring Laboratories to keep Quality Control
at a constant, high level. In truth, FISHER quality is no accident.

il IRVRIVRNTS

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. * 21-23 44th DRIVE - L. . CITY 1, N. Y.

www americanradiohistorv com

provide proper dispersion of all fre-
quencies from 40 to above 15,000 cps.
A powerful push-pull amplifier pro-
vides 500% reserve power over that
needed in the average living room. The
company’s exclusive “tone-o-matic”
control affords equal hearing loudness
over the entire audio spectrum.

An auxiliary input permits playing
AM or AM-FM radio, TV tuner, or
tape recorder through the speaker sys-
tem. Cabinet space is provided for
housing a hi-fi tuner. An auxiliary
output with 8 ohms impedance is pro-
vided for the connection of external
speakers, if desired.

WOW AND FLUTTER METER

A new wow and flutter meter ex-
pressly designed to meet the recently-
adopted IRE-SMPTE-ASA standards
on sound recording and reproducing
methods for determining flutter con-
tent has just been announced by the
Donner Scientific Company, 2829 Tth
Street, Berkeley, California.

The instrument is especially useful
to engineering laboratories, broadcast
stations, motion picture studios and
theaters, recording equipment manu-
facturers, and service shops. Applica-
tions include measurement of both

high- and low-frequency variations in
the speed of phonograph turntables or
other mechanical, optical, or magnetic
recording and reproducing equipment.

Accuracy of the readings obtained is
not affected by errors in center fre-
quency of the 3 kc. test signal within
the *5% tuning range of the discrimi-
nator. A 3 kc. test signal is available
from the input terminals for use in
making recordings.

A descriptive bulletin on this new
equipment is available without charge
upon request.

AUDIO INPUT TRANSFORMER

Fairchild Recording Equipment Com-
pany, 154th Street and 7th Avenue,
Whitestone, N. Y. is in production on
its new Model 235 high-fidelity audio
input transformer which has been
specifically designed for use with the
firm’s Series 220 moving coil cartridge.

The Model 235 is recommended for
use with amplifier systems that re-
quire extra gain or where it is desir-
able to operate at a particular volume
control setting. Designed for installa-
tions in strong a.c. fields, the Model
235 has a Mumetal case which results
in hum-free operation in even the most
difficult installations.

Each transformer has a built-in

RADIO & TELEVISION NEWS
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standard phono jack to accept the |

cartridge output and a 30-inch second-
ary lead with a standard phono plug

to feed directly into the preamplifier.
No wiring of any type is required.

1-INCH MICROPHONE

Shwre Brothers,
Street, Chicago 10, Illinois is currently
introducing a new series of small, 1-
inch, controlled-reluctance microphones
designed especially for applications
where size and weight are factors and
portability is extremely important.

The MC Series, furnished in both
round and rectangular shapes, is ideal
for small, compact equipment, using
cither transistors or vacuum tubes.
The units are rugged and immune to
mechanical shock and varying condi-
tions of heat and humidity.

The new microphones are available
to both original equipment manufac-
turers and to the replacement market.

BRITISH AMPLIFIER

The Electronies Division of Erconc
Corp., 351 Fifth Ave., New York, N. Y.
is handling the U.S. distribution of
a 15-watt high-fidelity amplifier made
by Rogers Development Co. of England.

The amplifier features Purtridge
transformers and an improved Wii-
liemson circuit. Frequency response is
20 to 30,000 cps, +.25 db. Distortion is
12% at 10 watts while hum and noise
is —85 db below 10 watts.

Power consumption is 60 watts and
the equipment will operate on 110-117-
125 volts, 50 or 60 cps. Over-all dimen-
sions are 11” x6” x6”. A specification
sheet on this unit is available from the
U.S. distributor on request.

MAGNETIC CARTRIDGE
A Danish-built, 8-pole magnetic car-
tridge has been placed on the Ameri-
can market by Fenion Company, 15
Moore Street, New York 4, New York.
The B&O “Lo-Z” cartridge has an

September, 1955

225 W. Huron

Gonnoisseur’s Choice!

iz 7°
FISHE

PROFESSIONAL SERIES

THE FISHER
FM-AM Tuner * Model 50-R

® “This tuner i3 among the most
sensitive of all in ‘fringe’ areas
and conjoins beautifully with the
FISHER Amplifier.”—Recent Sur-
wvey. The truest index to the qual-
ity of the Model 50-R is its selec-
tion even by FM stations, after
competitive trials, for pickup of
distant programs for rebroadcast
to their own communities. In town,
or even in the extreme suburbs, the
50-R is unexcelled. §164.50

THE FISHER

Master Audio Control ¢ Series 80-C

B The new $0-C is so versatile in
function, so clean in design and
performance, that it will meet your
every need for years to come.
Truly, the 80-C is designed for the
future. Complete specifications on
this remarkable new control center
will be found in the first adver-
tisement in this series.
Chassis Ouly, $99.50
Makogany or Blonde Cabizet, $9.95

THE FISHER
50-Watt Amplifier + Model 50-AZ

B “Of the very best!"—High Fidel-
ity Magazine. Will handle 100
watts peak. World’s finest all-tri-
ode amplifier. Uniform response
within 1 db from 5 to 100,000
cycles. Less than 1% distortion at
50 watts. Hum and noise content
96 db below full output—virtually
non-measurable! Oversize compo-
nents and quality workmanship in

every detail. Includes FISHER
Z2-MATIC, at no additional cost.
$£159.50

Prices Slightly Higher West of the Roekies
WRITE TODAY FOR COMPLETE SPCCIFICATIONS

FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y.
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READS DIRECTLY
- ON METER

FILAMENT CONTINUITY
LEAKAGE

INTERMITTENT CONDITIONS
OF SHORTS OR OPENS
SHORTED ELEMENTS

GAS CONTENT

QUALITY ON A “BAD-GOOD”
SCALE

| ¢ OPEN ELEMENTS (CHECKS
ACTUAL RESISTANCE OF
WELD INDICATING QUALITY
OF WELD)

For further informotion write

=N onty $4995

T NEW! DIFFERENT!

HOLLYWOOD
CRT DYNAMIC RESTORER

STANDARD
RETMA
WARRANTY

AT YOUR DISTRIBUTORS
NO MORE NEON LAMPS!

Reads All Conditions on a Highly Sensitive,
llluminated Meter

ELIMINATES OXIDATION

RESTORES EMISSION

WELDS OPEN ELEMENTS

REMOVES SHORTS AND LEAKAGE
—DISPERSES GAS

Specially Designed Transformer Produces
Most Successful Cathode Weld

ANOTHER HOLLYWOOD FIRST!

New KILOVOLTER measures to 30 KV $995
Instrument complete with HY PROBE

HOLLYWOOD INSTRUMENT CO.

Original Designers of CRT Restoring instruments. Mfrs. of Midwest Cathode Beamer
204 S. MAIN ST., ROYAL OAK, MICHIGAN

Iol.ong-l’lny (3315 RPM) Hu-Fndellfy

CLASSICS

A Trecsury of Jazz f
FEATURING
Charlie Parker
Teddy Wilsen

Coleman Hawkins
Eddie Condon
Dizzy Gillespie

Jack Teagarden

Pee Wee Russell
Erroll Garner
Sidney Bechet

Not $1 each—
But $1 for All Ten
Now get ALL TEN of these

‘all-time great’® jazz
masterpieces for only $1,
no strings attached. Daz-
ziing recorded perform-
ances of Jelly Roll Blues,

Honeysuckle Rose, Basin

Art Tatum gtreet .ﬁluef_ Ige!aﬁln' ‘a:
amarilio plus § other fa-

And D’o'zens °,f mous jazz classics played
Other ""Greats”! by the best Bands, sololsts

and Combos éver assembled.

Hear for yourself the artistry, the amazing high fidelity
of Jezztone Sociely recordings. With the 10 jazz classics
you also obtain a valuable Trial Members! in the
Jazztone Society with full privileges—and no obligation
ever to buy another record unless you wish!

But you must hurry, Mail the coupon with $1.00 now!
Supply of sample Jazz Classics is limited, and offer
may soon beé withdrawn.

—-—_—--—_—---
'I’lle Jaxztone Society, Inc. Dept. RT-9

§ 23 West 615t Streer, Now York 23, N. ¥, 1
| Enclosed is $1 in lull payment for the recordings l
of 10 jaz2z classics listed. Enroll me as a trial

| member. Privileges: No purchase obligation ever! l
Advance notice of releases. 5 day free trial on

l any discs, I may reject records before or after l
receipt; may cancel membership at any time.

l For future 1.p. full 12" dis¢s I keep, I'll pay only l
| $2.75 each plus a few cents shipping and ’exclse

I i

tax . ..saving 40% off usual retail price

Canada address: 105 Bond St., Teronto 2, Ont,

116

;ﬂ:del P Reg _$I2.9..95

Nationally Advertised
e Brand NeweDual Speed

89 Push-Button Tape Recorder

The latest in famous make tape recorders, at a
new low price! Records 2 hrs. @ 3% 1PS: | hr.
@ 7Y IPS. Full range tone control, volume con-
trol. 85—8 000 CPS. 47 speaker. Sig to noise
—35 db min. Wow and flutter .35, Uses 3", 5"
or 7" reels Ext. speaker jack. Auto.. positive
erase (pat. pend.). Fast rewind and forward.
Includes mike, reels. tape. Compact luggage case;
wt. 26 lbs. Nat adv. at $129.95—now $89.50 at
‘“Wholesale.”

NEW! 10 watt HI Fi Amplifier Kit
Built in Pre-Amplifier
CamvloteP NEW Ar-
a kay Hi Fi Amplifier
L in Kit Form. Model
{ n L A.12. Less than 3%
distortion. 20 to 20..
f.' E:I f'l ﬁ
-0 cp: Treb e boost of + 10 db
95 at 10,000 cycles. Inputs: Reluc-
Z Z radio. Hum —70 db below" rated
output. Tubes: 6SC7, 6SL7GT.
SY3GT. & 2 6V6GT.

tance and orystal pickup, mic.,
Write for FREE New FY| Bulletin 234

HOLESALE

RADIG PARTS CO., Inc.

www americanradiohistorv.com

mid-range speakers;

easily interchangeable armature. It
features small mass and negligible in-
ertia, freedom from resonance over the
entire audible range, high compliance,
and low record wear. Frequency re-
sponse is flat from 20 to 16.000 cps 2
db, then gradually rising to over 20,000
cps. The cartridge itself snaps into
spring-loaded mounting hardware made
to American standards. Four models
are available: a single or dual stylus
with sapphire tips and single or dual
stylus with diamond tips.

The U.S. distributor will furnish
complete details on these newly-re-
leased units on request.

PILOT CONSOLE PHONO

Pilot Radio Corporation, 37-06 Thir-
ty-sixth Street, Long Island City 1,
N. Y. has unveiled a new console pho-
nograph which has been designated as
the Model PT-1030.

The ensemble consists of the com-
pany's AA-903 10-watt amplifier with
preamplifier, 5-position equalizer and
tone controls; a speaker system com-
prised of a completely baffled, 3-way,
four-speaker system with individual
level setting controls for the bass and

and a Garrard
RC-80 three-speed record changer with
a G-FE ‘dual sapphire magnetic pickup.
The entire system is housed in a ma-
hogany or limed oak cabinet which is
equipped with ready-roll casters for
easy moving about the living room or
to any room in the house.

STEPHENS SPEAKER SYSTEM

Stephens Manufacturing Corpora-
tion, 8538 Warner Drive, Culver City,
California is now offering a moder-
ately-priced, two-way speaker system
to the audio trade.

The new system features the com-
pany’s 120LX 12” low-frequency driv-
er, a 214 high-frequency driver with
multicellular horn, and associated net-
work. The use of an exponential, mul-
ticellular horn on the tweeter assures
even wide-angle dispersement of highs.
Impedance for the system is the usual
8 ohms.

Recommended enclosures for the
new system are the company’s Colum-
bian #620 or the Coronado #622. Both
are rear-horn loaded. They are avail-
able in walnut, blonde, and mahogany

finishes. b0
RADIO & TELEVISION NEWS
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* The GENERAL has a closely spaced screen
{7 inches} to minimize pick up off the
rear. With more and more stations com-
ing on the air, on the same channel, this
is a major problem of today and to-
mMOorrow.

% The GENERAL is completely pre-assem-
bled. By simply tightening three wing
nuts, the antenna is ready to mount.

X The GENERAL is light in weignt with low
wind resistance. Not only easy to put up,
but easy to KEEP up.

% The GENERAL is packed in a smgall carton.
This makes the antenna more economical
to ship, store, and handle.

% The GENERAL sells for less than compar-
able products. This gives YOU a better
mark up and faster moving merchandise.

Some Exclusive Territories Available
To Aggressive Jobbers.

wr The GENERAL is low enough in price to use in the most <ompetitive
market ond is recommended for all locations.

The GENERAL combines 6 dipoles in a phased
collinear array for super gain on channels 7 to 13
and features an interpolated dipole arrangement
on channels 2 through 6 for a small physical size,
high gain array on these channels. The GENERAL
has peak gains of over 15 D.B. and is recommended
for use in the most difficult reception areas.

LIST PRICE 24.95

World’s Finest TV Antennas and Towers

WAYCO, Inc., manufaciures a complete line of antennas
and towers, pricod from $1.98 llst, up. Write for free
Hieroture.

SUPER FRINGE MASTER. Unconditionaily guaranieed 1o out-perform aft
other UHF antennas or your money refunded. Avallable in 16 o 32
element arroys., Completely assembled or knocked down,

P.O.Box 115 WAYNESBORO
Phone 7-2981 n c TENNESSEE
4 .

September, 1955
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You can now check capacitors without
first removing them from the circuit

by using the testers described here.

definitely towards printed circuits.
And if you have ever had to remove
or insert parts in such circuits, vou

'I'HE trend in modern receivers is

know that it is not only time consum-

ing but also fraught 'with numerous
pitfalls, not the least of which is burn-
ing a hole through the base upon which
the printed circuitry is embossed.

Two instruments have been devel-
oped recently which help to ease the
technician's job in this respect. Both
are capacitor checkers and both enable
a technician to check capacitors for
shorts, opens, and intermittents while

Capacitor Testers

The Pyramid model
CRA-l capacitor and
tesistor analyzer.

SPRAGUE KWIK-TEST

Sprague “Kwik-Test”
capacitor checker.

the capacitor is still fully connected in
its circuit. This avoids the need for
first unsoldering the capacitor (at least
one end of it) before a suitable test
can be made. It also reduces the time
lost unsoldering and checking capaci-
tors that turn out to be good after all.

One instrument is the Pyramid
Model CRA-1 capacitor-resistor analyz-
er. See photo. It contains a “quick
check” circuit which will locate most
shorted, open, and intermittent capaci-
tors, as well as electrolytic units with
high r.f. impedance (the latter a com-
mon cause of unwanted feedback and

oscillations) without disturbing the
wiring or unsoldering leads. The test
can also be made even if inductors or
resistors are in parallel with the ca-
pacitor. The only apparent limitation
appears to exist in those cases where
a capacitor is shunted by a resistor of
25 ohms or less, or by a low-impedance
inductor; in these instances the meter
may indicate a short even though the
capacitor is good.

A simplified diagram of the Pyramid
“quick check” circuit is shown in Fig.
1. The circuit consists of a balanced
oscillator, a source of a.c. voltage, and
an electron-ray indicator tube. The
network is so arranged that it will not
oscillate with the special ‘“quick
check’” leads plugged into the instru-
ment but with the test clips uncon-
nected. (In Fig. 1, these leads would
connect to the left-hand terminals
marked “Blk” and “Red"”.) The wedge
in the electron-ray indicator tube will
be fully open. This is an indication of
the absence of any internal r.f. voltage.

When the test clips are connected
across a capacitor, one of three things
will occur:

{1) The electron-ray indicator wedge
will not deflect, revealing that the ca-
pacitor is open.

(2) The eye will fluctuate violentlyy
as a result of the oscillator going in
and out of oscillation. This is an indi-
cation that the capacitor is intermit-
tent.

(3) The eye closes. This indicates
that the capacitor is not open. It may,
however, be shorted and additional
checking is required to determine
whether this is so.

In the short test, the “H" switch
{bottom of Fig. 1) is depressed. This
places the capacitor under test across
a source of a.c. voltage and connects
the capacitor, in series with an internal
.02 pfd. unit, across the electron-ray
tube circuit. If the indicator wedge
opens, the capacitor is short-circuited.
(There are actually two switches for
this test, with the value of the capaci-
tor determining which switch is used.
The principle, however, remains the
same.)

In addition to the *quick check”
feature, the Pyramid analyzer will also
perform those functions which any ca-
pacitor-resistor analyzer will do, This
includes quantitative measurements of

Fig. 1. Partial diagram of the Pyramid capacitor analyzer.

Fig. 2. Sprague open capacitor test circuit.
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New concept in telescoping TV masting
... litilizes J &L Perma-Tuhe

REDUCE YOUR TV
MAST COST OVER 20%

Use high-strength, corrosion-proof J&L Perma-Tube 10-foot
telescoping sections to easily construct 30 to 50-foot masts

| i Only J&L Telescoping Perma-Tube offers:
e ® Joint design which provides instant field as-

sembly
® Machine-fitted joints that insure close toler-

ance for high strength and rigidity

g ® Guy wire ring position that eliminates all
binding and guy wire interference

No longer is it necessary to buy expensive, ready-made masts. Now you
can “tailor-make” your own with standard 190-foot lengths of 16-gage
J&L Perma-Tube—and save money.

It’s available in cartons from your local distributor in five diameters.
The largest base section OD is 214 inches and each telescoping scction is
14-inch smaller, the smallest section having an OD of 114 inches.

J&L Perma-Tube in the 14-inch size can be used interchangeably as a
fitted-joint section for smaller masts or as the smallest and topmost piece
of longer telescoping masts.

Corrosion-proof J &L Perma-Tube is treated with Vinsynite—then coated
both inside and outside with a metallic vinyl resin base. It successfully
passes ASTM’s 500-hour-minimum salt spray test—which guarantees
Perma-Tube’s longer life on the job.

Sturdy J&L Perma-Tube is made of a special,
high-strength, J&L-produced stecl. A 10-foot
section of 114-inch diameter by 16 gage can sup-
port a weight at its center point of 200 pounds
with a minimum of deflection and permanent sct.

Order these new telescoping sections along
with your regular 1Y%-inch J&L Perma-Tube.
Hardware—cotter keys or bolts, clamps and guy
rings—may also be secured from your local dis-
tributor. For more information write J &L direct.

Jowes + Laughlin

STEEL CORPORATION — Pitrsburgh
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ﬁMM ULTRA-LINEAR

TO-300.......iiiiiiiiirennsese ... 24,75
T0-310...........
TO-330.............
TO-350.....00i0iiiiiinnninnees.....89.50

TRANSFORMERS for the ultimate in HIGH FIDELITY amplification

For excellence in audio, we recommend our TO-
330 transformer with the new 6550 tubes in a modi-
fied Ultra-Linear *Williamson circuit. This combination
costs but a little more than the standard Williamson
arrangement and features exceptional stability with
o large power-reserve—60 watts (.6% IM) of vir-
tually undistorted audio over the entire audio range.
Many existing Williamson amplifiers can be readily
modified to obtain this performance. Details together
with other interesting arrangements are given in our
16 page catalog availoble upon request.

*Pat. No. 2710312

ACRO PRODUCTS CO.

cereeesa.18.75
6060000060000 0065 LA

s as e s e e s

369 Shurs Lane, Philadelphia 28, Pa.

F-7¢C
Katehed shckln-. bars 20.30 pr.

Model Covering
F-TA ... . -Channels 14.48
F-TB +.e....Channels 27-62

Channels 47-83

Super UHF RECEPTION

HI-GAIN
YAGI

Provides guaranteed

sensltlonll UHF
ringe ‘p

. Ama:lnw lem tlvug
pro\ ides un to

maln, using

v stac]

rO-
vides 4 dlrec TS, 2

tolded dIDO es, 2 re-
nd

model renulred in

\

TV RAB
INDOOR

only 9

wlith mirror finish

BIT-EARS
ANTENNAS

9‘ each

in lots of 12
A handsome Snyvder 3-sectlon Indogr

aluminum staffs. 5’

Twin-lcad—and Individually packed.

e In Single Lots. ... $|-|9 each
CONICALKITS
g OH1Y$499euch
in lots of 3 Kits
A wonderml value for
Ins\allers -
h:ll Il’l’lh
3’ dualconted stec] mas Tast, 607 twin-lead, Bland offs, chime
e N L A O P oien 1N TNDIY Ibﬁﬁ.agoxz‘:rf
NO MORETO BUY. Shipping wéight 6 lbs. Order
In Single Lots. . ... .......... P Net '9
PIX TUBE 3 Way Antenna
BRITENERS | Quik-Clip9cea.
89 TV CHEATER
only OJea. CORD  22¢a.
-wire paralle electro. TV CHEATER
Batis o, aonetic oxed | pyreNSION coRD 29%

NEW 1956 CATALOG

AVAILABLE

| National Electronics

i | THE HOUSE OF TV VALUES

6608 Euclid Ave.

SUPER RECEPTION. IN FRINGE
AREAS AT BARGAIN PRICES!

360° Super Directronic
Electromeally Rotates n
Directions

VHF-UHF CHANNELS

2-83
Exclusive

sign c-:ts colEl:‘?i: s2350

neering and

Powerful 24 element 2

v Directronic_antenna is
eleclronicnllv beamed to
any transmitter in fringe

T
Order model AX-324. UNIVERSAL  U-CL.

2 BAY 16 EI.EMENT
CONICAL ARRAY

54 99 EACH N Singlc Lots
‘ LOTS OF 3 $5.30 Each
Hi-gain 16-element conleal with
sturdy 34" hi-tensile aluminum
elements. For frinfte use, Com-

2 thru 13.

t S514.93 per carion.
Slnale i8-element array..$5.30
carton 6 arrays—

no tie rods 13.50
4 bay ahcklnl! ‘assembiy
—No. 4B........-.. 183

FAMOUS ROCKET
ZOOM-UP TOWERS

s Sturdy s Reliable o Easiest Installation |
Economize with Rocket Zoom-up Towers, Offers 1
auickest. easiest way to make an installation up

[ section telescopes Inside the other %1
ere simPly slide out each sectlon In its al
turn—insert boit thru section below—tighten to =
keep mast from tu ch tower complete H
with guy rings. bolts, and mounting mase suit- ot g
able (or peak or lla‘t, &‘mﬂy Handsome and nu.rdvg [
er O
TPerhrder by aize: |
20’ ,,...% 8.75 30’ ,.,..$13.95 }1
40 ..., 17.98 S0 ,.... 24.9% =

(Deduct 1094 discount in lots of 3)

OF CLEVELAND

Dept. N.9 Cleveland 3. Ohic

capacitance (from 10 gufd. to 2000 gfd.),
power factor (to 65 per-cent), capaci-
tor leakage, insulation resistance, and
ordinary resistance measurement (100
ohms to 25 megohms).

The second instrument designed to
speed up servicing is the Sprague
Model KT-1 “Kwik-Test” capacitor
checker. See photo. This is a supple-
mentary unit to the company’s regular
Model TO-4 capacitor-resistor analyzer.
It checks capacitors in the circuit only
for opens, shorts, and intermittents.
Other tests, such as measuring leakage
current or insulation resistance, must
be made with the TO-4.

Fig. 3 shows the basic circuit of the
short test. V.is an electron-ray indica-
tor tube; T is a winding on the power
transformer. The test leads are con-
nected to the points marked “Test
Clips"” and if they are shorted together,
the voltage at the grid of the eye tube
is zero. This causes a maximum opening.
If the clips are open, the entire voltage
appears at the grid of V. and the eye
closes. Thus a shorted capacitor will
cause the eye to remain open, while a
normal capacitor will cause it either
to close partially or completely, de-
pending upon its reactance and the im-
pedance of the circuit in parallel with
it.

If the eye flutters during the test,
the capacitor is intermittent.

Open capacitors are checked by the
circuit shown in Fig. 2. Test cable T,
and the network Z, constitute a quar-
ter-wave transmission line operating -
at the frequency of approximately 20
mc. On such a line, any impedance
connected across the output end is re-
flected to the sending end as a recipro-
cal. That is, if the output end is
shorted, the input end ‘“sees' an open
circuit. In operation, if the test clips
are open or are connected to an open
capacitor, the sending end, L., *“‘sees” a
short circuit (zero voltage), which
causes the eye to remain open. Any
normal capacitance connected to the
clips results in a voltage across La
which is rectified by the 1N51 crystal
and then impressed upon the grid of
V.. This d.c. voltage causes the eye to
close in proportion to its magnitude. A
small capacitor will produce a small
closure, a large capacitor will cause
the eye to close completely.

Neither the open or short test will
give correct results if the capacitor is
in a parallel resonant circuit tuned to
a frequency higher than 10 mc. Aside
from this, however, there are surpris-
ingly few limitations on the use of this
instrument. Technicians who already
have their basic complement of serv-
ice equipment would do well to con--
sider acquiring one of the “quick check-
ers” described.

Fig. 3, Simplified diagram of the short.
ed capacitor test circuit of Sprague unit.

1esT
H CLIPS
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Become a top-notch television service technician

Now . . . RCA INSTITUTES offers modern TV KIT
with Comprehensive Television Servicing Course

START to build with a TV Kit developed by
one of America’s foremost radio-tv schools—
RCA Institutes. LEARN with simple step-
by-step instruetion how to build a modern,
large-screen receiver. TEST each stage, as you
build, and see how it works. Learn how
“trouble-shooting’’ is applied. FINISH your
Home Study Course ready and able to service
all make and model sets!

Easy-to-follow instructions are planned and
prepared for you through the efforts of RCA
Institutes’ instructors, engineers at RCA
Laboratories, and training specialists of the
RCA Service Company.

®

RCA INSTITUTES, INC.

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

September, 1955

The RCA Institutes’ TV Kil utilizes up-to-dale
circndls tncluding:

o Synchro-Guide horizonta! automatic frequency
control circuil.

e Horizonlal magnetic reaction scanning.
o Latest deflection circuits.

o FM sound discriminalor.

o High-gain, low-noise cascode tuner.

Join the many thousands who have been
successfully trained by RCA Institutes for a
good job (or business of their own) in tele-
vision servicing.

BASIC KNOWLEDGE OF RADIO NECESSARY

NO NEED FOR PREVIOUS TV TRAINING

FREE BOOKLET! MAIL COUPON NOW.,

RCA INSTITUTES, INC., Home Study Dept. NK-9-55
350 West Fourth Street, New York 14, N. Y.

With no obligation on my pari, please send me a copy of your
booklet on the TV Servicing Home Study Course and Kit.
| understand no salesman will call.

Name: :

[Please print)
Address:
City: Zone: State ;

e e e ey
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TRAINS YOU
IN SPARE TIME

Only from famous COYNE do you get this
modern up-to-the minute TV Home Train-
ing. Easy to follow instructions—fully illus-
trated with 2150 photos and diagrams. Not
an old Radio Course with Television tacked
on. Includes UHF and COLOR TV, Per-
sonal guidance by Coyne Staff. Practical
Job Guides to help you EARN MONEY
QUICKLY IN A TV-RADIO SALESAND
SERVICE BUSINESS—part time or full
time. COSTS MUCH LESS—pay only for
training—no costly ‘‘ put together kits”.

SEND COUPON FOR FREE BOOK
SEND COUPON BELOW for Free Book
and full details including EASY PAY-

MENT PLAN. NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

8. W.COOKE, Pres. L 4 Y FOUNDED 1889
ELECTYRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFLT
500 S. Paullna Dept. 65-HT5 Chilcago 12, IllInols

--------u—u—--—\.--------——

| COYNE ELECTRICAL SCHOOL
Television Home Training Div
500 S. Paulina 5t., Chicago 12. lll Dept. 65-HTS

! Send FREE BOOK and details of your
'Televnsnon Home Training offer.

ICity. ..

o e e e o o e, T T Y

ducing Stanley's Sensa-
{.'L‘.Cgu ‘(I:oup?on Premium Ofer!
For ¢very dollar vou B end
for parts or tubes you'll re-
ceive a coupon

for FREE gifts! These gifts o Al tubes ine

dividually
o I(-ctrn.'al appliances.
:\?:!"U(;xec them tfn \gtx;rol\;]: iy T
hem k o 8
home or sell Al tubes

v
counter! anteed for

one full year
s Same day
sCrvice

(Tavi

(7aYkYaxiiTen:

I7aia a8y
PARTS SPECIALS TO OCT. IST

Several or one

Picture Tube L ||‘nhc“ t"".‘I“dds
Y 1 O
Yaconditionaily BRICNTENER | onSoie omtmP!!
CONDENSERS | Lots Haflicrafters, Ad-
miral, Stewart-
Molded Tubulars: | of 3 SI 19 Warner,  Zeasth,
S%% o 10¢ Emerson, Phcuco.
ca, | m=T——————————— giantron, ros=
Lots of 10, B¢ ca. 707 COSINE ley, Motoroia
& —' YOKES !va?yr;era American,
Popular TV de- un
Lols ol 10, 1oc e:n ..2,'_.’{:.,":,' yoke.

All sizes available
at lowest prices!

PM SPEAKER

New cosine typc
for
matic

Tube Specials
to Oect. 1s¢

anti-anastig-
47

with Matching S b 1878 23%°
u Transe
former Alnico 5 | List $10.30! {EE §§
magnet. ' Output | == | 1G& 2z
Irans!ormtr CERAMICON KIT | 3pg 1615
match Assortment of 50 | 10Y 39/44
SOLG- 51 5', cers;n:ue condens- 2 g
L4 LR ers. pular
Sizcat [ifist price c
21” TV SET 510
TABLE MODEL | Lots of 31
115 | ¥ Siisoca:
5149 95. $ ea.

AC DC SUPER-

RESISTOR KIT

100 _asstd. resis- 5'7055 RﬂDlO Speciai Purpose

tors In most want- | Terrific buy! Sp

ed ohms., RMA | cial slanle;pnco' Transmitting

coded in 33, I, R g nst pricel and Cathode

E lwi“ - Ray TUBES
ay

L.stSlz 50 ggc 314 95

FREE with each $25 or
more order! S5.Pc. Syl-
vania Repalr Kit. Value
$4.95. Includes: flash.
iilght head, Philips
screwdriver, flat head
screwdriver, allgnment
tool and polystyrene
case.

Send for Free premium
catalogu® . . . but bet.
ter yet place your order
with Stanley NOW and
start collecting these
valuable coupons!

i SAVE &

SEND FOR PARTS AND TUBE LISTING

TERMS: 259, deposit required on all
orders, balance C.0.D. Orders under $5.00.
%1 sérvice charge. Save COD charges, send
full remittance plus postage with order.
All unused money refunded with order.

Open Account to Rated Firms

no

TYPE PRICE [ TYPE PRICE
0za .45 6A5S .50
1B3GT .79 | 6AS6  2.00
iL4 .56 | BASTG 2.25
L6 .60 | 6ATS .40
1LA4 .66 | 6AUSGT .70
tLB4 .66 | 6AUE .46
1LE6 .66 | 6AVSGT 8%
1LDS .66 | BAXSGT .59
LLE3 .66 | 6aac .90
1LGS -66 | sBAs6 .as
tLua -66 | gacs .55
1LNS 49 | gBES .50
IN5GT .55 | 6BGGG 1.18
iRs <66 | §BHE .61
1RS -67 | 6mJ6 .45
154 65 | gpKsS .70
155 65 | gak7A .78
174 65 | gaNe .59
1us 50 | gBLTGT .77
v 57 | eBQeGT .88
1X2a .79 | gaq7A .80
2021  1.00 | gpz7y ‘80
2vac 80 | gayse .60
2ZX2A  1.00 | geg ‘a8
ape .45 | ocs ae
3LF4 80 | gce so
3qQa 62 | cloe e )
3Q5GT .63 | gepgg 1.8
— 65 | gpg .50
5Ta 70 | gps e
sU4G 49 | ore o
svaG 71 guegr .40
SY3GT .39 8la 2.00
SY&G 83| o561 .40
Sz3 47 | sis .49
5z4 .54

mo Gl .
:::a ::: BKEGT .39
6AF4 .80 2:; el
6AGS .56 )
sanc .80 | 597 45
6AKS .80 | 654 .48
6ALS .44 | 657G 47
6ALIGT .70 65A7TGT .50

First Choice of
Sound Servicemen
for Replacement

Fronitte"

CARTRIDGES

First Choice of
Hi-Fi Equipment
Makers...

There is a quality Ronette Cartridge that
will instantly improve the perfarmance of
practically every changer ‘and arm now in
use. Ronette Carlridges acclaimed by the
audio experts as the most ovistanding
development in pickup histery, deliver full
frequency range, high cempliance, negli-
gible 1.M. distertion, trve tracking with
low stylus pressure. Preamplifier optional.

Model TO-284P (lllustroted)—Turnover, with 2
ninterocting sopphires. ... $

Other models from $5.40 net,

7.50 net

Riamonds available at extra cost.

At All Sound Deolers.

RONETTE

—

o

TYPE PRICE
65¢C7 .50
65G7 .43
65H7 .45
G5J7GT .45
&6SK7 .50
65LIGT .70
6SN7GT .60
&65Q7GT .44
6VEGT .48
6W4GT .40
&wW6 80
SWEGT .56
&X4 =11
&XS .39
6X5GT .35
&6X8 75
6YSG .63
TA4-XXL .47
TAS 5%
TAS 47
TAT .45
TAB 46
785 .41
7B7 .43
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7F8 70
AL .35
12AT6 .46
12AT7 .68
12AU6 .46
12AU7 .60
12AVE 46
12AX7 J0
12AY7 .90
128A6 .48
1284 .70
12BES .50
12BH7 J0
128Y7 .68
125A7 .52

St anley FLECTRONICS cons.

935 MAIN AVENUE - PASSAIC N. J

Dept. RN-9

ACOUSTICAL CORPORATION

135 Front Street, New York 5. N. Y. § .E

In Canada: g
Avudio Tool & Eng. Ltd., Toronte &

UP TO 90% OFF LIST PRICES

oNn PARTS &« TUBES

TYPE PRICE

125H7 .47
125J7GT .50
125K7 .50
125L7GT .69
125N7GT .60
125Q7GT .44
14AS5 .59
13A7 .a5
1486 40
13Q7 .52
198G6G 1.18
19J6 .66
1978 70
25A7GT 1.50
2SAVSGT .80
25BG6 .98
25BQ6GT .90
25YS .as
2525 .38
2526GT .42
35AS a8
3885 .52
3505 .51
ISLEGT .48
Iswa .39
3as5v4 .40
35Z3 .41
3525GT .39
5085 .52
S0CS .51
SOLE .48
SOL6GT .45
75 44
77 39
78 -39
80 35
83V 60
117L7GT
2.00
117IN7GT
2.00
117P7GT
2.00
11723 .37
117Z6GT .65
ﬁ-
GRegory
1-2498

Cathedral Sound
in a Parish Church

By DR. JOHN J. STERN

VERYBODY associates church music

with the majestic reverberations of
choir and organ in a cathedral. The
mighty chords of the organ linger on,
combine with the voices, and produce
a feeling of space which creates an un-
forgettable musical and spiritual ex-
perience. Composers of religious music
often seem to take these echo cffects
into account and incorporate them into
their mental picture of how their music
will sound in performance.

But what about the modest parish
church, seating maybe 300 or 400, built
without much consideration of rever-
beration and acoustics? It might have
a fine little organ, a well-trained, en-
thusiastic choir of 10 or 12 voices—but
how flat and dry this music usually
sounds! How can an ambitious choir
director improve his acoustic environ-
ment without rebuilding the church?

The answer is, of course, an elec-
tronic one: Why not try an echo
chamber? A musical friend of mine,
choir director in such an acoustically
uncongenial church, experimented with
the author in an attempt to enliven the
sound in his church, which was par-
ticularly disappointing when the con-
gregation represented, acoustically
speaking, a sound-absorbing lining.
We were fortunate in one respect: The
church had three 15" speakers built in-
to the ceiling, fed from a record player
and a 20-watt power amplifier. The
next step was to get two microphones
and a second smaller amplifier, and to
look for a room which could serve as
an echo chamber. The ideal spot seemed
to be the large, empty basement under-
neath the church itself.

The choir and organ are picked up
by a crystal microphone which feeds
into a 10-watt amplifier. Its output
runs an eight-inch speaker in the base-
ment, where the cavernous reverbera-
tions are picked up by a second micro-
phone. This feeds into the main
amplifier which is connected with the
three 15" speakers in the ceiling.

The effect is stunning. The amount
of reverberation can be regulated by
the organist who has the first ampli-
fier near his manuals. Feedback may
be a problem, but can be avoided by
judicious placement of mike and choir.
A lot of experimenting will be neces-
sary, but the result is worth the time
one spends on it.

Setup used by small church to add “cathe-
dral” sound. See article for full details.
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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 Discribution Amplifiers car: 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-illusirated booklet tells
all about distribution systems—=
thecry, cost estimates, installa-
tion, elc. Free with each ABD-1
Amplifier. 25¢ separately. Write
for your copy today.

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 scts from a sin-
gle antenna, Yeta Jerrold Multi-Outlet
System costs less than half the price of
ordinary installations using unsightly
scparate antennas for cach receiver,

Investigate this profitable field now!
Send for free catalog sheets describing
all components.

www.americanradiohistorv.com

LINE SPLITTER (if needed)

Type T1604—Equally divides ampli-
fier cutput up to 4 ways. Na tubes.
Conngt overload.

LINE TAP IMPEDANCE MATCHER

One for each receiver. Compensates
for line response {ilt, Completely
isolates receivers from each ather.
Matches 72 ohm feed line to 300 ohm
set. No tubes,
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Superior’s new

Model 670-A su R METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 ta 7.5/15/75/150/750/1,500/7,500 Volts
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts Built-in ISOLATION TRANSFORMER

OUTPUT VOLTS: 0 to [5/30/150/300/1,500/3,000 Volts

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to (,000/100,000 Ohms 0 to 10 Megohms
CAPACITY: .001 to | Mfd. | to 50 Mfd. (Good-Bad scale for

The Model §70-A comes

checking quality of electrolytic condensers) housed in a rugged,

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms g;gii“f“;ﬁ':"‘"'l:fe seel
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries fost leads and: coerat. N['[

reduces possibility of burning out
meter through misuse.

DECIBELS: —& to +18 +14 to +38 +34 to +58 ing instructions.
e e e . ——

Superior’s new stream- .
lined Model TC-55

QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUBES INCLUDING: SEVEN PIN
MINIATURES; EIGHT PIN SUBMINARS, OCTALS ANO LOCTALS; NINE PIN NOVALS

e INSTRUCTIONS
cr MOTE 1€:53

TUBE TESTER

o'l“

YOU CAN'T INSERT A TUBE IN THE WRONG SOCKET.

It is impossible to insert the tube in the wrong socket when using
the new Model TC-55. Separate sockets are used, one for
each type of tube bose. If the tube fits in the socket it can be
tested.

“FREE-POINT'' ELEMENT SWITCHING SYSTEM.

The Model TC-55 incorporates a newly designed element se-
lector switch system which reduces the possibility of obsoles-
cence to an absolute minimum. Any pin moy be used as a fila-
ment pin ond the voltoge applied between that pin and ony
other pin, or even the "top-cap.”

CHECKS FOR SHORTS AND LEAKAGES BEYWEEN ALL ELE-
MENTS.

The Model TC-55 provides a super sensitive method of check-

ing for shorts and leokages up to 5 Megohms between any
ond all of the terminals.

ELEMENTAL SWITCHES ARE NUMBERED IN STRICT AC.
CORDANCE WITH R.M.A. SPECIFICATIONS.

One of the most impartant improvements, we believe, is the
fact that the 4 position fost-action snap switches are all num-
bered in exoct accordance with the standord R.M.A. number-
ing system.

Thus, if the element terminoting

in pin No. 7 of o tube is under

test, button No. 7 is used for

thot test,

The Model TC-55 comes complete with operoting instructions ond chorts. Use it on the bench—use it NET
for field colls. A streamlined carrying cose, included at no extra charge, occommodotes the tester

ond book of instructions.

About Tedling Picture-Tubed...

Of course you can buy an ''adopter'’ which theoretically will con.
vert your standard Tube Tesier into o piclure-tube tester. Sounds
fine—but—it simply doesn't work out that way!
We do not make nor do we recommend use of C.R.T. adapters
becouse a Cothode Ray Tube is o very complex device ond to
proaerly test it, you need an instrument designed exclusively to fest
£ Tubes and nothing else, As compared lo a make-shift adapter,
whl:h sells for obout five dellors, our Model TV-40 C.R.T. Tube

Tester selis for $15.85. But, if you believe that Television is here
to stay, then you must ogree thot the difference in price is more
than justified by the many years af valuable service you will get out
of this indispensable instrument.

Incidentally, the Model TV-40 is the only low-priced C.R.T. Tube
Tester, which includes a real meter. Neons are fine for gadgets ond
elecm:-l'ne !e:ierx, buf there is no substitute for a meter with an
ion reading scale.

Superior’s
“w++C,R.T. TUBE TESTER
: TV-40

Tests afll magnetically deflected tubes...in the set...out of the set...in the carton!!
SPECIFICATIONS:

Try any of the above
instruments for 10 days be-
fore you buy. If completely
satisfied then send down
payment and pay balance
as indicated on coupon.
No interest or Finance
Charges Added! If not

® Tests all magnetically deflected picture tubes from  ® Tests for inter-element shorts and
7 inch to 30 inch types. leakages up to 5 megohms.
® Tests for quality by the well established emission * Test for open elements.
method. All readings on “Good-Bad” scale.
EASY TO USE: Simply insert line cord into ony 110 Model Tv-40 C.R.T. Tube
volt A.C. outlet, then ottach tester socket ta tube base Tester comes absolutely com-
{lon irap need not be on tube). Throw switch up for ple'e—nothmg else to buy.
quality test ... read direct on Goed-Bad scale. Throw Housed in round cornered, N ET
switch down for all leakage tests. molded bakelite cose. Only
MOSS ELECTRONIC DISTRIBUTING CO.. INC.
Dept. D-158 3849 Tenth Ave., New York 34, N. Y.
Tlease send me the units checked. I agrec to pay down Dadnlent NBMO +osssssssessssanssssasssssssssssssssssnstosantssssssansnss
within 10 day: and to pay the monthl¥ balance as shown. It is
understood there will be no finance. interest or any other charges,
provided 1 send my meonthly payments when due. 1t is further under-
stood that showld I fail to make pad¥nient when due. the full unpaid

AdATESS L se..e0uii0aia00ssenteseiesioe-tsetsaseaiaaitasisinasnnn

___——'___'I
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let ly tisfied halanee shall becomw immediately due and pavable. (812 75950 nananaoacan6naa cesctrniinniae.. ZONG.... Staté......i.e
co:\pfe S LR I rei!"n o gﬂﬁe{} 613:; 4983984 . To nlBPlﬂce S;g.;g o l;tgd! ;’ TC“_ R5R3aH . To uiBPnee sgg 35 [=] )sagdse:ls Tv’ér SEAcAn . TOl ulB l:rlce sgi.sg
W in 1 ays. 4 . 11 within ays. alance W n ays. lalanca »
— COURGLORC L LT l monthly for 6 mm‘\lhy ance monthly for 8 monihs. n monthly for 3 months. I
necessary. e o e e T e e e e e e e e e
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The Model
TV-50

A. M. Radio  F. M. Radio

Amplifiers

— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

Black and White TV Color TV

oo wt—r

g oRE b

R. F. SIGNAL GENERATOR:

The Model TV-50 Genometer provides complete coverage for
A.M. and F.M. slignment. 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 astual 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 &nd 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.

7 Signal Generators in One!
R. F. Signal Generator for A.M.

R. F. Signal Generator for F.M.
Audio Frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

L W W W W W W

Marker Generator

DOT PATTERN GENERATOR (For Color TV)

Although you will be able to use most of your regular standard
equipment for servicing Color I'V, 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 Ke., 1000 Ke., 1400 Kc., 1600 Kc.,, 2000 Kc,, 2500
Ke., 3579 Ke, 4.5 Mc,, 5 Mc,, 10.7 Mec. (3579 Ke. is the color
burst frequency.)

The Model TV-50 comes obso- s 50
lutely complete with shielded
leads and operating instructions.
Only . "ET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Tryitfor 10 days before you buy. |
If completely satisfied then send
$11.50 ard pay bolance at rate
of $6.00 per month for & months.

MOSS ELECTRONIC DISTRIBUTING €O., INC.
Dept. D-158, 3849 Tenth Ave., New York 34, N.Y.

Please rush one Modet TV.50. | ogree to poy $11.50
within 10 doys ond to poy $6.00 per month thereofier.

other chorges, provided | send my monthly poyments when

Charges Added! If not com-

pletely satisfied return unit ta immediotely due ond poyable,

due, It is further understood that should | foil to moke
poyment when due, the full unpaid botonce shall become City. .Zone State

i

I |

I I

| |

No lnterestor Finance I M 15 understood there will be no finance, inferest of 0Ny AQQress. .. e eseennesneesnessaasnnesieeens |
I I

| I

| I

. '

us, no explonation necessary.
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Now...easier
more versatile
operation for...

THORENS co.:

‘THE ONLY HI1-FI CHANGER

SIMPLIFIED
SPEED CONTROL

[JFHI-EEiFr- ion of

above and be |L|"" :I||
standard s.pr:e:ls-.

CONTROL FOR
MANDAL OF EHM!D N
Allows

tr-‘|:| mechanism
to enjoy flexible
aperation.

Plus an improved direct-drive motor
with separate gear for each speed
... for absolute speed constancy
and silence.

$93.75 net

See Your Dealer or. .. for more about new
improved Thorens Record Changers,
Players and Turnfables wrife:

ic Boxes
swiss lIlJl Components.
,{ MADE Suuu«hmtdsum
gaters
W MEW YORK

nEw nrot Park
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Improving Amplifiers
(Continued from page 51)

It has been found that the energy of
the disturbances is distributed uni-
formly throughout the entire frequen-
cy spectrum used for communications.

The amount of voltage that is devel-
oped by thermal agitation in conduec-
tors is computed from the following
relationship:

E* (rom.8) = LETR X (f=fh)
where: E = the r.m.s. value of the
voltage generated across
the resistance.

K = constant = 1.37 X 10®
watt-second/degree.

T = the temperature of the
conductor (it is expressed
in absolute degrees, Kel-
vin, which is equal to 273
plus the temperature in
degrees, centigrade).

R =the value of the resist-

_ance, in ohms.
fs-f1 = the bandwidth of the sys-
tem, here actually from
30 to 15,000 cycles since
this is the normal limit
of audibility for most
people.

Since the amount of noise generated
is quite small, only that appearing in
the first one or two stages of a system
is important. Work which has been
done on noise-evaluation in resistors’
indicates that the amount of noise
generated decreased with the wattage
rating of the resistor. Thus, 1l-watt
resistors of a certain value produced
less noise than l%-watt resistors and
the latter were better than 4-watt
units.
sistors and non-inductive wirewound
resistors produced considerably less
noise than composition resistors of
the same rating. If these results are
put to use in the first few stages of an
amplifier, the noise reduction can be
substantial.

The other main source of internal
noise is in the tubes. We obtain a series
of overlapping impulses due to the fact
that the current flow from the cathode
to the plate of a tube is not a con-
tinuous fluid but a moving congrega-
tion of separate particles, the elec-
trons. This is known as the “shot ef-
fect.”” We obtain noise even when so-
called steady current is flowing, be-
cause, at any single moment, more
electrons are impinging on the plate
than at some other moment, Over any
time interval, the current is steady,
but instantaneous fluctuations repre-
sent the noise component. Examination
has revealed that the energy of the
noise is distributed evenly throughout
the frequency spectrum. In this respect
it resembles the noise arlsmg from
thermal agitation.

With respect to tube noise, very
little can be done. There are special
low-noise tubes which have been de-

1Rrebert, M. V.: “The Williamson Type Amplifier
lfagtéght Up To Date.” Audio Engineering. August,

www.americanradiohistorv.com

Furthermore, deposited film re--

signed for application in the low-level
stages of audio amplifiers, but unless
your system contains such a tube, it is
ordinarily not suggested that a change
be made, since this would require
a redesign of the system. However, in
the choice of amplifiers, it is well to
keep this fact in mind. The best known
low-noise tube is the 12A¥Y7; this is a
dual triode. Another is the RCA 5879,
and the British Z729. The latter two
are pentodes.

Circuit Balance

Two of the major advantages of
push-pull output amplifiers are their
practical elimination of second har-
monic distortion and the greater per-
missible drive at the input provid-
ing a stronger output with less odd-
harmonic distortion. These advantages,
however, are possible only when both
halves. of the system are properly
balanced and both are receiving the
same amount of input signal. The
greater the deviation from this bal-
ance, the less benefit we receive from
the use of push-pull operation.

In checking for balance, there are a
number of factors to keep in mind.
First of all, the push-pull output stages
themselves must be balanced and this
is usually determined by measuring the
cathode current through each tube.

Another item to check is the applied
signal to each tube and whether or not
these are equal. A good test frequen-
cy is in the range of 1000 to 2000
cycles. Any indication of unequal input
signals means that the preceding
phase inverter is unbalanced. It may
be that both halves of the phase in-
verter (if two sections are used, as
in the Williamson amplifier) are not
functioning with equal vigor, or resis-
tor values may have changed. What-
ever the cause, it should be corrected.

At this point, many technicians
might feel that the system was bal-
anced. For the middle range of fre-
quencies this might be true; but what
about the low- and high-frequency
ends of the band? At the low eng,
supposedly equal-valued coupling ca-
pacitors may differ considerably from
each other and this would cause each
push-pull tube to receive unegual
amounts of signal. At the high end,
the balance may be upset by stray
shunting capacities. With signals of the
proper frequencies, check response at
both ends and only when equal signals
are obtained at all frequencies can you
be assured of receiving all the ad-
vantages of this form of operation.

Stray capacitance is a function of
parts layout and a better balance will
be obtained if care is taken to make
the system leading into the push-pull
stages as physically symmetrical as
possible. A little attention to details
will pay off in cleaner sounding high
notes. At the low-frequency end, check
supposedly equal coupling capacitors
and matched grid resistors to see
whether they come within 5 per-cent
of each other. If they do not, replace
them with units that do.

Low-frequency response can also be
improved by using larger filter ca-
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MODEL RO2-83 ILLUSTRATED

Nothing else to Buy! Thisamazing VEE-D-X
Rotenna includes a powerful all-channel
antenna, built in Rotator, decorator styled

console and all the necessary transmis-
sion line for a complete, effortless in-
stallation.

Compact enough to fit in all attics, this
VEE-D-X Rotenna provides Better
Picture Quality than the average outdoor antenna . . . without climbing

! on Rooftops . . . marring the appearance of the house.

Installed within minutes—never affected by Rain, Sleet, Snow or
Windstorms. Compact Rotator unit has long life motor—rotates in
either direction,

Beautifully designed control console oper-
ates with convenient downward pressure,
available in Heather Green or Cordovan
Mahogany.

LaPointe ELECTRONICS, INC.

4 ROCKVILLE, CONN.
Please send me specification sheets on RTN-1
[0 RO2-83 [0 RO-2-13
‘ NAMIBL. ot
1] R SR, | | [
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New Deluxe 3-way
Multi-flare Horn
which outperforms
speakers selling at
twice the price—

See your Hi-Fi

hear the miracle of multi-flare

only $19400

An exponential muld-flare horn system of unusual quality. The base
horn (30-150 cycles) has an equivalent axial length of 15 feet. Two
eight inch speakers placed on each side of cabinet with phase shift net-
work for simulated three dimensional effect produce 150- to 2000 cycles.
High frequencies (2000-16,000 cvcles) have axial horn length of 32
inches. The feeling of a large sound source is created by the non-
resonant bass horn and electrical phase shift network. The clarity and
smoothness are the result of unique phasing chambers and heavy air
loading of the diaphragms. Capacity: 25 watts. Impedance: 16 ohms.
Available in Blonde Korina, Walnut, Red Mahogany and Ebony. Three
coats of lacquer hand rubbed to 2 lustrous finish, Satin finished brass
legs. 36 x 24 x 16 inches. Weight: GO 1bs.

Other Stan White Cabinet Speakers

LePetitte—19"x12"x9" ...... 49.50
LeSabre—24"x15"x12" ...... 79.00

Hi-Fi—48"x30"x20" ....... 645.00
£.-D—60"x36"24" e

distributor

or write. .. Dept. F-B, 725 Sswth LaSalle Strect

E!lil.-:g-u 5, Minos

n af Eddis Brackea Enbas

www americanradiohistorvy com

pacitors in the decoupling networks be-
tween stages. Ten microfarads is a
common value; raising these to 30 or
40 pfd. will serve to improve the low-
frequency response.

The foregoing suggestions are put
forth with the idea of helping tech-
nicians improve the quality of exist-
ing amplifiers. Basic design has, at no
point, been altered: all that has been
recommended is refinements.

———

—Ba-
| Special Effects Amplifier |

(Continued from page 67)

tors. However, it should be noted
that the linearly damped wavetrains
of some of the percussive sounds only
represent one of the many possibilities
in envelope modulation. For example,
two or more balanced modulators may
be used to obtain different attack and
decay rates for different frequencies, a
situation frequently found in nature. Of
course, an oscilloscope is very useful
in experiments of this kind, as it per-
mits a considerable degree of analysis
of both waveforms and of modulation
envelopes. A tape recorder may be used
as a convenient method of examining
particular sound patterns as a small
endless loop of tape may be made
which will play back continuously.
Likewise, the tape recorder may be
used instead of the audio oscillator
as a signal source for modulation ex-
periments.

Noise may also be used as a signal
source, obtained either from a noise
generator or from a record, and quite
impressive electronic explosions can-be
obtained by triggering the balanced
modulator. Pistols, rifles, machine
guns, and other types of explosive_
sounds can be simulated by proper
choice of time constants, repetition
rates, and frequency bands of noise.
An excellent device of this nature has
been created by Hathaway for the NBC
sound effects department.

So far we have considered relative-
ly slow modulation rates. with modula-
tion envelopes lasting as long as several
seconds. Another class of effects may
be achieved by modulating an incom-
ing signal at rates of three cycles-per-
second or higher. For example, speech
or music may be modulated at the rate
of three to thirty cycles-per-second
with curious results. In a small room
the amplitude variations are very
noticeable, but may interfere surpris-
ingly little with the intelligibility of
speech, although providing effects that
may vary from that of an overseas
broadcast to someone about one-hun-
dred-and-fifty years old. However, in
larger areas, with live acoustics. the
modulation component may be much
less noticeable, and some actual bene-
fit achieved in public address or sound
re-enforcement work as the modula-
tion component tends to reduce acous-
tic feedback. Similarly, poor acoustics
may actually serve to “fill in” the
holes produced by modulation, instead
of producing cancellation or standing-
wave patterns as they would in the
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case of a conventional sound system.

Modulation rates above thirty cy-
cles-per-second may be used to create
interesting effects. but other than
this scem to have little utility as they
introduce a buzzy or raspy effect into
the reproduction. Nevertheless, in the
creation of musical tones this tech-
nique is of interest in generation of
special qualities or timbres.

In conclusion, it might be noted that
although the modulator circuit shown
in this article represents a simple,
compact device of considerable utility,
it still is only a point of departure
compared to the possible complexity
of equipment that might be used.
Similarly, only a few of the possible
applications and effects obtainable
have been mentioned. —50—

ELECTRONIC GEAR VS A-BOMB
N ONE of the fiest reports vegarding

the “survival” of clectronie equipment
at the veecently-held A-Bomb tests at
Yucea Flats, Nevada, General Eleetrie
Company has revealed that on the whole
commerciallv-built electronie gear proved
to be remarkably rugzed in the face of
the destruction accompanying the explo-
sion.

Thirty companies participated in the
test at the request of the RETMA and
FCDA. Approximately 150 produets,
covering all types of radio communica-
tion were tested. Various picces of equip-
ment were honsed in residenees in situa-
tions approximating plaicement under
norm:tl conditions. While the buildings
were damaged by the blast, the elee-
tronie  equipment showed remarkable
durability,

While the full report of the FCDA-
RETMA committee remains classified
pending review by the Atomic Energy
Commission, it ia expeeted to be made
aviilable to the industey shortly.

Equipment taken from the test areas
has been returned to participating manu-
facturers for further damage assessment.
Based on preliminary conclusions, it is
not cexpected that participating com-
panies will plan any extensive changes
in their current models. Minor altera-
tions may be undertaken but it was in-
dicated that most manufacturers  will
probably hold the line on prezent equip-
ment becanse of the ruggedness shown
at Yneca Flats,

Preliminary evaluation of gross dam-
age after the nuelear explosion revealed
nearly atl items were operable or readily
repatrable. Damage was due almost
wholly to falling structures. Radiation
was not a problem and thermal damage
was insignifieant. No hroken vacuum
tubes or TV picture tubes were observed.
A 250-watt AM broadeast transmitter
did noi return 1o the air three minutes
after the blast s hoped for, but this was
attributed 1o breakage of the wires car-
r¥ing ordinary 60 ¢vele ¢urrent into the
building housing the transmitter. Three
steel antenna towers were still standing
after the blast.

For purpoeses of comparison, twe dis-
tances  were  used— 1700  feet  from
ground zero, where severe damage to
surface structures was expected, and
10,500 feet where cquipment damage
proved to be mateh less severe beeause
the efieet of the explosion on housing
strnctires was substantially less.

Based on these preliminary reports,
the elecuronic equipment proved that it
could *1ake ir.” —B0—

September, 1955

NOW! TEST TUBES IN SECONDS!
MAKE NEW PROFITS in MINUTES!

on every
service call

NEW PORTABLE

DYNA-QUIK *<5s [ed

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Now you can easily cut servicing time

—make more on-the-spot tube sales— TEg TS

prevent costly call-backs—and give a

better service guarantee! DYNA-QUIK— OF ALL TUBES*
the new top quality, low cost, portable
tester quickly locates all weak and in-
operative tubes—and easily does the DYNAMIC

complete job with laboratory accuracy MUTUAL CONDUCTANCE
right in the home! You create greater

customer confidence because your cus- SHORTS
tomer sees for himself the true tube GRID EMISSION
condition. Easy to operate—in just a

few minutes you can quickly check all il
the tubes in a TV set. You can depend LEAKAGE

upon Dyna-QuUIK because it tests under

the dynamic heavily loaded conditions H e R E
that are the actual operating condi- *Including new 600 mil series tubes.
tions of the set. At such low cost
DyNa-Quik quickly pays for itself—
and continues to make money for you

in vse today for:

PORTABLE —CAN BE
USED ANYWHERE
Hardsome, rugged, luggage

every day! style carrying case, covered
in durable, bfack leather-

DYNA-QUIK DOES IT FASTER, ette. Eeqerally) slie fipeey
ccver. Size: B X X

EASIER, MORE ACCURATELY §% in. For 105:125 valts, 60

® Makes complete tube test in as little as 12 e I8 G

seconds per tube—taster than any other testerl SEND FOR BULLETIN 500-N

® One switch tests everything! No multiple
switching—no roll chart. Made by the mzekers of

® Laboratory accuracy right in the home! Large th2 famcus CRT 350
4" plastic meter has two scales calibrated
0-6,000 and 0-18,000 micromhos.

® Shows customer true tube condition and life
expectancy on."'Good-Bad" scale!

® Automatic line compensation! Special bridge
continuously monitors line voltage.
® 7-pin and 9-pin straighteners mounted on panel!

® Never Obsolete! New cverlay panels with !
up-to-date markings available from factory, B&'K MANUFACTURING CO.

when required. 3726 N. SOUTHPORT. CHICAGO 13
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SPECIAL

low cost
'l‘rans:slor

428 Uses for

Junction
Transistors”

Two Sylvania
type 2N3S
transistors

3.

A TN3&A
crystal diode

\.

FOR EXPERIMENTERS
and HOBBYISTS

Sylvania offers every ham, hobbyist, and
experimenter an unprecedented opportunity
to build his own transistorized devices, Build
and rebuild for experience and fun—or build
equipment for practical use.

Every circuit detailed in “28 Uses for
Junction Transistors” is practical because it
was developed and built in Sylvania labora-
tories. Every circuit you build with this
transistor kit will work because it’s been de-
signed around Sylvania transistors.

Pick up your kit today.

SyLvaNia ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Eleciric (Canada) Ltd.
University Tower Building, Montreal

v o
SYLVANIA

LIGHTING ¢ RADIO o ELECTRONICS
TELEVISION o ATOMIC ENERGY
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[ na’s new and exclusive

COIL REPLACEMENTS
J. W. Miller Company, 5917 South
Main Street, Los Angeles 3, California
is currently offering copies of its new

64-page “TV Technician's Coil Re-
placement Guide” to the service in-
dustry.

The guide, which is designated as
#156, contains more than 2000 differ-
ent chassis and nearly 11,000 TV mod-
el numbers, cross-referenced for all of
the set manufacturers’ coil numbers
with the Miller replacement.

The company has also announced
publication of a new general cata-
logue, #56, which lists nearly 1000
different replacement items which are
stocked by the company at all times.
The items include r.f. chokes, line fil-
ters, AM coil kits, i.f. transformers,
line filter chokes, industrial coils, and
special i.f. windings.

Either or hoth of these publications
is available upon written request to
the manufacturer.

ANTENNA DATA

Winegard Company, 3000 Scotten
Blvd.,, Burlington, Iowa, is offering
new literature on its low-cost line of
“Pixie” antennas.

The publication describes the anten-
“Dicon” ele-
ment design. This new element com-
bines the most desirable features of
both the conical and folded dipole an-
tennas into one element but eliminates
the undesirable features of each.

At the present time there are three
antennas in the “Pixie” line—all of
which are described in detail in the
data sheet.

CONNECTOR BULLETIN

A new bulletin describing the com-
plete line of AN electrical connectors
manufactured by the Deutsch Com-
pany, 7000 Avalon Blvd., Los Angeles,
Calif.,, is now available to users in the
electronie, aviation, instrument, radio,
television, and allied industries.

The publication briefly describes the
fields of application for this type of
electrical connector and provides gen-
eral information on performance re-
quirements, size and capacity, basic
parts, and the numbering system used.

When writing for a copy of this pub-
lication, please specify Bulletin PN-1.

DECADE BOX DATA

Telex, Inc., Telex Park, St. Paul 1,
Minn., has published a new data sheet
describing the features of its minia-
ture decade resistance unit.,

Designed for use in analogue-coms-
puting equipment and in circuit devel-
ment and specialized electrical lab-
oratories, the unit is approximately
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one-fifth the size of standard decade
resistors, yet is available in maximum
resistance values of 1 to 10 megohms.
A photograph of the unit and complete
product specifications are given in the
literature.

STEPHENS CATALOGUE

The Stephens Manufacturing Corpo=-
ration, 8538 Warner Drive, Culver City,
Calif. is now offering a new and unique-
ly designed catalogue to the trade.

The catalogue is made up of five sep-
arate looseleaf sections placed in a
cover which has folded ends that form
a pocket. The first three sections are
four pages each: two dealing with
speaker enclosures, the third with co-
axial and full-range loudspeakers and
speaker systems. The last two are two-
page sheets concerned with component
loudspeakers, horns, networks, and
theater installations. This design per-
mits quick, ready reference to individ-
ual sections.

Copies are available without charge
from the company.

CLAROSTAT CATALOGUE

Clarostat Mfg. Co., Inc., Dover, N. H,,
is currently offering copies of its latest
catalogue to the industry.

Designated as No. 55, the new pub-
lication contains more pages, more
items, and more listings of resistors,
controls, and resistance devices than
previous editions.

Notable features of the publication
are handy assortments of wirewound
resistors mounted on display cards,
fuse-type resistors for TV, deposited
carbon precision resistors, industrial
type and precision controls for labora-
tory and other semi-critical applica-
tions, etc.

ERIE RESISTORS

Erie Resistor Corporation, Erie, Pa.,
has announced publication of its new
catalogue “D-55" for distributors, serv-
ice departments, laboratories, indus-
trials, product engineers, and ama-
teurs.

The new publication includes addi-
tions to the company’s standard lines
and two Important new lines. The
firm’s “Teflon” electronic components
include stand-off and feedthrough in-
sulators, sockets, and spaghetti. Also
shown are the electronic components
of Corning Glass Works, including va-
rious types of capacitors and resistors
which are available through Erie dis-
tributors.

Copies of the catalogue can be picked
up at distributors or from Dept. S of
the company.

WALCO NEEDLE CHART

EBlectrovox Co., Inc., 60 Franklin St.,
East Orange, N. J., has developed a
new method of positive phonograph
needle identification using the name of
the phonograph manufacturer as the
only reference.

Known as the “Walco Ident-I-Graf,”
the new chart will give positive needle
identification in five to ten seconds. De-
signed as a simple 8" x 10" slide chart,
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Prepare for a Good Paying Job —Or Your Own Business

AR UERY | Will Train You at Home in

| RADIO-TELEVISION

On Liberal No Obligation

New Equipment! New Lessons! Enlarged
Course! The true focts are yours in my
t big new cataloq . . . YOURS FREE . . .
JUST MAIL COUPON!

] I can train and prepare you in as little as

10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular rpomhly Frank L. Sprayberry
amounts. You train entirely at home in spare President, Spraybersy
hours . . . you train as fast or as slowly as Academy of Radio

you wish. You’ll have your choice of THREE SPRAYBERRY TRAINING
PLANS ... planned for both beginners as well as the more experienced
man. Ger the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled
catalog plus sample lesson—both FREE.

Train the Practical Way—-with Actual Radie-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . .. all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester, plus other test units. You will have a complere set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Technicians.

See for Yourself...Make Your Own Decision

NEWEST J
DEVELOPMENTS ... Mail Coupon Today!
Your training The coupon below brings you my big new catalog plus
‘covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read
e Koot ov SABO Television, F M, the facts . . . to see chac I actually illustrate every item
ennevyeonE AN

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

1 include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 25-C, Chicago 6, lllinois

Mail This Coupon For Free Facts and Sample Lesson
- e — SPRAYBERRY ACADEMY OF RADIO

NGO | Depr.25-C 115 N. Canal St., Chicago 6, IIL.
RadioTelevisiop |

Please rush oll information on your ALL-NEW Radio-Tels-

vision Training Plan. | understand this does not obligate me
fRMNlNG PLAN i and that no salesman will call upon me. Include New Cc_!a'-
ir-«.—'l I f:'.' - i log and Sampie Lesson FREE. e

S N Name Age_
\ i > e
; Wt Address

State_

City . . -_Zone

B o o e o e o o o0 P S R

September, 1955
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What do we mean when we say
Sangamo Telechief Capacitors
outperform all other molded
paper tubulars?

Simply this: When it comes
to moisture resistance . .. opti-
mum operation in high tem-
peratures ... when it comes to
holding rated capacity under
all conditions, the Sangamo
Telechief wins hands down.

Tests by major manufacturers
and branches of the Armed
Services—not our tests—have
proven that Telechiefs outlive

becauvse Sangamo

Telechief Capacitors

still outperform all
@] *other paper tubulars

all other molded tubular ca-
pacitors . .. that they have a
final insulation resistance 10 to
15 times greater than any other
paper tubular because they’re
molded in HUMIDITITE...
the remarkable plastic mold-
ing compound developed by
Sangamo.

HERE IS TRULY EXTRA VALUE AT NO
EXTRA €OST! Best of all, Tele-
chief, the biggest value in
molded paper tubulars, isavail-
able to you at the price of an
ordinary capacitor.

§C55-9

SANGAMO ELECTRIC COMPANY

MARION,

TLLINDOI1S

www americanradiohistorvy com

the “Ident-I-Graf” is constructed of
heavy varnished cardboard and printed
in two colors. For further ease of
needle identification, the chart illus-
trates dozens of the most popular
needle and cartridge types. The reverse
side provides identification through
cartridge manufacturer’s data.
Complete information for obtaining
this chart will be supplied by the
manufacturer on request.

"“"HEADLINERS FOR HAMS"

The Tube Division of Radio Corpora-
tion of America has published a com-
pletely revised edition of its popular
four-page folder, “Headliners for
Hams".

The folder covers 45 popular RCA
ham tube types—oscillators, ampli-
fiers, frequency multipliers, voltage
regulators, thyratrons, rectifiers, oscil-
lograph types for test equipment, and
camera tubes for use in amateur tele-
casting.

“Headliners for Hams” contains a
tube line-up chart for amateur trans-
mitters; operating conditions for class
C amplifier and oscillator, modulator,
and frequency-multiplier service; sin-
gle-sideband tube data; and latest ham
ratings on popular receiving-tube types.

Copies are available from local tube
distributors or from the Commercial
Engineering Department of the Tube
Division, Harrison, N. J.

STANCOR TRANSFORMERS

A new 24-page catalogue of Stancor
transformers for replacement and
original equipment applications has
just been published by the Chicago
Standard Transformer Corporation,
Addison and Elston, Chicago 18, Ill.

This new catalogue is a completely
revised and expanded reference book,
listing 543 transformers and related
components. It contains detailed elec-
trical and physical specifications for
each unit, in an easy-to-read type.
Illustrations of each transformer type
appear on the same page as the trans-
former listing.

Copies of this catalogue are avail-
able without charge from the firm’s
distributors or from the company di-
rect.

TWEETER-NETWORK DATA

The Distributor Division of Permo-
flux Corp., 2835 N. Kedzie Ave., Chi-
cago 18, Ill., is now offering copies of
its Engineering Data Sheet No. JC-101.

The sheet covers schematic diagrams,
response curves, complete specifica-
tions, and a detailed description of per-
formance characteristics on the com-
pany’'s Model 32KTR super tweeter
and the Model NK-60 crossover net-
work.

Copies of the data sheet are avail-
able either from local distributors or
from the company direct.

ULTRASONIC EQUIPMENT
Acoustica Associates, Inc., Shore
Road, Glenwood Landing, L. I, N. ¥,
has published a bulletin describing its
Model DR-400 ultrasonic cleaning
equipment for production cleaning and
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