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ANCHOR

meet the

possible

to

those who buy and sell. So always buy the best—first!

ENGINEERING

2215 SOUTH

THE ANCHOR Ftebrealcrricte

Single-Stage Booster—for low signal areas
in or near cities. Assures consistently

good reception up s

to 75 miles. ” g
Sk

THE ANCHOR :';/I(I)I’(/m

Two-Stage Booster—recommended for distant

rural areas. Assures consistently

good reception for over e —
100 miles. ’;(, ,Qq,,
K.
¢

Despite critical material shortages, Anchor not only is
offering the same high quality standards so widely
hailed by the TV set industry, itself, but it is still

making .as many boosters as a year ago. To
current unprecedented demand, however,

Anchor would have to expand, which is naturally not

now! Therefore they have had to institute

a very strict allocating system. No preference on deliveries

anyone has been or ever will be practiced.

When a booster is needed to complete a perfect installation, Anchor’s

outstanding performance under all conditions has made 1t the first choice of

ALWAYS A YEAR AHEAD!

ANCHOR xabio corp.

ST. LOUIS AVENUE o CHICAGO 23, ILLINOIS
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Thomas 'E’JI;es e@n |

- LONG uFe

No one can say exactly how long it has taken Nature to perfect the California
redwoods’ secret of longer life. But we of Thomas can say that a great amount
of time and effort have been spent in increasing the service life of our product.

This time and effort, as a part of our research program, have led to the use of
new materials, new design improvements, new construction methods which are
continuing to give the Thomas tube an ever-longer “lease on life.”

You can always depend on mote service, more performance frcm a Thomas pic-
ture tube because, “It's built that way!”

ANt S e THOMAS ELECTRONICS, Inc.

BOOTH NO.
118 Ninth Street Passaic, Mew Jersey
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EDITORIAL

by S. R. COWAN

Humbly We Thank You

Twice during February we, and our staff,
were honored by the radio-TV service
profession. First, PRSMA, the largest as-
sociation of Radio-TV servicemen in exist-
ance awarded to us Honorary Membership,
the 17th such citation we have received
in 11 years. Then, on February 18th, at
Harrisburg, Pa., the Federation of Radio
Servicemen’s Association of Pennsylvania
awarded us their annual placque which
is given to “the one who has contributed
most outstanding service to and on behalf
of the service profession for the year.”

This is a precedent indeed! Never before
has any radio trade publication, and its
staff, been singled out and granted such
an honor. That we are grateful and that
we will continue to strive hard in better-
ing the interests of the radio-TV service
profession ‘goes without saying. As it is,
we enjoy a certain gratification because
more independent radio servicemen, more
servicemens’ organizations and more deal-
ers who operate service departments sub-
scribe to “SERVICE DEALER” than any
other trade journal published. But now,
having won a more tangible token of ap-
preciation, the 1950 Placque, we are in-
deed humbly proud and appreciative.
Thanks fellows!

Parts Shortages & Bunkum!

For 3 consecutive years there has been
a serious shortage of parts, tubes and ac-
cessories needed for the replacement ra-
dio-TV field. Manufacturers knew it. Nev-
ertheless most of them directed the bulk
of their output towards the new equipment
market. We have strenuously objected to
this and as a sop, just a year ago the
president of RTMA publicly stated that
the condition would be corrected at once.
Actually some effort was made to give the
service field a better break, but by so few
manufacturers, and for such a short time,
that in effect it was a meaningless gesture.

Conditions got worse. Then, the Korean
“incident” arose and led us to fear the
worst. We editorialized that as we saw it
servicemen might be subjected to a tighter
squeeze than ever for the benefit of TV
set makers and the “war effort.” Again
RTMA’s president countered by issuing
bulletins to pacify us, stating, in effect,
for public consumption, that regardless of
any curtailments and cut-backs there would
be no parts or tube shortages. Then, in
mid-February 1951, adding insult to injury,
RTMA’s office issued another publicity re-
lease through “UP” stating there are plen-
ty of parts, tubes, etc., for the service field.
Nothing could be further from the truth!
If newspapers really knew the true facts
they wouldn’t print such nonsense. And
unfortunately the public believes what it
reads in its newspapers and not the serv-
icemen who simply can’t obtain merchan-
dise from jobbers.

)

67 WEST 44T

H ST.

NEW YORK 18, N. Y.

Sanford R. Cowan

EDITOR & PUBDLISHHER

Samuel 1. Marshall

MANAGING EDITOR

COWAN PUBLISIHHING CORP.

VOL. 12, Neo. 3 MARCH, 19351
Editorial . 2 i
Trade Flashes ... ... . .. 4
How To Use Sweep Generators, Part |, by Matthew Mandl ... ... 17

Sweep Generator theory and applications.
Understanding Audio Drivers, by Walter J. Swontek 20
Design considerations and applications.
Front Ends, Part 8, by Samuel L. Marshall . . . 22
Detent repairs and indexing adjustments.
Using the Megacycle Meter for Servicing, by Louis Sandberg 25
Describing a precision instrument that can be a great
aid in servicing.
Antenna Rotators, Part 2, by J. F. Seybold .. 27
Concluding installment discusses further service and
engineering data pertaining to rotators.
Men of Radio, Part 1, by William R. Wellman .. 29
Beginning a new series of articles on the history of
the men who made our industry what it is today.
A New Protective Spray ... . 32
For installations and receivers.
Servicing Tape Recorders, by C. A. Tuthil . . = 33
Valuable servicing information on current tape machines.
Build Your Own Instrument? by Harry R. Ashley 38
Arguments for the construction of test equipment
by the serviceman himself.
The Jiffy-Up Antenna Hoist and Roof Mount ... 39
Describing a useful piece of equipment for high mast and
tower installations.
Shop Notes . 40
Tube Topics, by James Corey 41
New Products 42
_SANFORD L. CAHN, Advertising Director HARRY N. REIZES, Advertising Manager
DAVID SALTMAN, Production Mgr. SELMA WILE, Circulation Mgr.
BRANCHES: H. A. METZGER, 230 S. Wells St., Chicago, Il.., WEbster 9-2666
A. H. ELSNER, 560 S. San Pedro St., Los Angeles 13, Cal., Mlchigan 4352

RADIO-TELEVISION SERVICE DEALER is puhlished Monthly by Cowan Pub. Corp., 67 West §

44th St., New York 18, N. Y. Subscription price: $2 per vear in the United States. U. S. Poss. &

Canada : elsewhere 33. Single Copies: 25¢ Reentered as second class matter Sept. 25, 1950 at the

Post Office at New York, N. Y. under the Act of Mar. 3, 1879. Copyright 1951, Cowan Pub. Corp.

- e SN

RADIO-TELEVISION SERVICE DEALER ® MARCH,

1951



37 //40%/ 14, m

S s et

9 out of 10 Leading sm Manufocturers vse )

26,000,000

| POTENTIAL
. CUSTOMERS

How many
will you sell!
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LIFE for March 12, starts the ball rolling: 26,000,000 readers.

This timely full-page ad. An ideal sales package — original

Hytron studio-matched rectangular tubes. The choice of 9 out of 10
leading TV set makers. All backed by this free, sure-fire “Advertised
in LIFE” display card for your window and your counter. Play safe.
Call your Hytron jobber foday. Make sure you don’t miss this tie-in
display card. Get your share of those 26,000,000 potential customers!

Fy
"HMYTRON REFERENCE GUIDE

NEW 5th EDITION .. 7 W C20LE
Hytron Reference Guide FLreTRon TuREs
for Miniature Electron Tubes

FREE from your Hytron jobber. Minia-
ture types are still multiplying fast. You
need this new Hytron Reference Guide.
Originated by Hytron, it is unique . ..
complete. Lists all miniatures to date,
regardless of make. Six pages of perti-
nent data. 165 miniatures — 33 of them
new. 81 basing diagrams. Lists similar
larger prototypes. Get your free copy of
this old friend brought up to date—today
from your Hytron jobber.

MAIN OFFICE: SALEM, MASSACHUSETTS
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Use Sprague TELECAPS ®
on TV replacement jobs.
Avoid costly callbacks!

‘ﬂ_

f course there's a reason

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

Write for Bulletin M-47 4

SPRAGUE

PRODUCTS cOmPANY

DISTRIBUTORS' DIVISION Of THE SPRAGUE ELECTRIC COMPANY

71 MARSHALL ST., NORTH ADAMS, MASS.

- TRADE
FLASHES

A ““press-time” digest of
production, distribution,
and merchandizing
activities

RTMA Statistics

| Television receiver production in
1950 rotalled 7,463,800 sets and the
output of radios amounted to 14,589,-
900, according to revised industry es-
timates released by the Radio-Tele-
vision Manufacturers Association.
RTMA’s estimates represent produc-
tion by member and non-member com-
panies and were prepared by Frank
W. Mansfield, Chairman of the RT-
IMA Industry Statistics Committee.

The 1950 set production compares
with three million TV sets and 11,-
400,000 radios manufactured in 1949,
RTMA said.

A breakdown of the 1950 radio set
production showed an estimated 8,174,
600 home radios, 4,740,600 auto sets,
and 1,674.700 poriable receivers man-
ufactured in the year.

Servicing Legislation

Federal legislation affecting TV
servieing, as reported in DPRSMA
News, takes on the form of a bill
whieh would direct the Attorney Gen-
eral and the Postmaster General to
investigate false, fraudulent or de-
ceitful TV service contracts.

In New York State a bill has been
introdueed which requires service con-
tractors to place funds received in
advance in escrow,

In New York City a bill is being
considered whieh, aside from specify-
ing that a license to service men may
be obtained for a certain fee, places
full diseretion of licensing, revoca-
tions, interpretations. etc., in the
hands of a eommissioner.

Show Date Changes Announced

A result of the meeting in New
York City on January 5, of the NEDA
Tndustry Advisory Committee, was the
re-scheduling of the association’s 1951
Convention and Annual Jobber Show
in Cleveland. originally planned for
Auvgust 27-30.

Because the Pacifiec Coast Show was
to be held August 29 throuch the 31.
it was agreed that the industry could
be served best by obtaining new dates

[Coniinued on page 8]

PHOTOFACT Users

Write Our Best ADS!

Hundreds of unsolicited letters tell
what the world’s finest Radio & TV
Data means to Service Technicians

: L
ART RHINE, Rhine Television, New York'

President, Television Contractors

i _‘M&-‘_

Association of New York, Inc.
“In business, time is money. In our profession,
PHOTOFACT is as indispensable as training
and experience—saving one-third of the time
required for re-calls. We consider PHOTO-
FACT an investment for profit."’

( 2

CHARLES W. ANDERSON

Radio Service, Inc., St. Louis, Missouri

“It is a 'must’ policy in our shop that we never
start a service job on a radio or television
receiver without first getting out our files of
PHOTOFACT Folders. This wonderful data
system is the finest thing that has ever been
done for the service man.”

NOW! GET THE PROOF FOR YOURSELF!

We’'ll Send You a FREE Photo-
fact Folder on any postwar set
listed in the PF Index
Learn for yourself —at our expense —haw
PHOTOFACT pays for itself by earning bigger
repair profits for you! Ask for a FREE Folder
covering any postwar AM, FM or TV receiver
listed in the PHOTOFACT Cumulative Index

Examine it. Put it to work at your bench—then
judge for yourself!

WRITE FOR FREE FOLDER TODAY!

HOWARD W. SAMS & CO., INC.

2201 East 46th Street e |Indianapolis 5, Indiana
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Be Sure of Your,lnstallati'ons—

Get the /U7nasi2i72%
RG/U TRANSMISSION LINE CABLES

RG-5/U

APTITUDE RATING No. 8236

APTITUDE RATING No. 8237

Frequency Attenuation
{Mc) per 100 ft
i 100. 2.10
200. 3.30
300. 4.10
400. 4.50
RG-11/U

APTITUDE RATING No. 8238

Frequency Attenuation v D IR

M) per 100 ft "ﬁ?}

I 100. 2.65 »2 Q\‘

i 200, 3.85 .
300. 4.80

i a00. 5.60

i

I RG-8/U

Frequency Attenuation
(Mc) per 100 ft
100. 1.90
200, 2.85
300, 3.60
400, 4.35
RG-54A/U
APTITUDE RATING No. 8239
Frequency Attenuation
{Mc) per 100 ft
100. 2.90
200. 4.20
300. 5.50
400, 6.70
RG-58/U
RG-59/U APTITUDE RATING No. 8240
APTITUDE RATING No. 8241 Frequency Attenuation
[ Frequency Attenuation (Mc) per 100 ft
(Mc) per 100 ft 100. 4.10
100. 3.75 200. 6.20
200. 5.60 300. 8.00
300. 7.0 400. 9.50
400, 8.30 For use with radio frequency
] For use with television an- transmission, video, test equip-
tenna. ment, and pulse transmission.
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The Most Adaptable Small Control You Ever Saw...

60 IRC Q CONTROLS WITH
ADAPTABLE FIXED SHAFTS cover all
important values—give you complete replacement
coverage with minimum stock—and
slash your inventory investment to the bone.
No other control line so closely meets
your servicing needs. No other gives

you so much for your money. Here’s why .

EXCLUSIVE
KNOB MASTER
SHAFT

FITS KNURLED

AND
TYPE Q FEATURES Y4'' LONG BUSHING. Independent
SPRING-TYPE survey, plus IRC engineering study, prove that a %'’ long
KNOB bushing will permit more replacements than will the con-
ventional ¥'' long bushing. Only IRC provides you with a
Here’s the shaft you've dreamed of for years—a shaft complete standard line of controls of the small Vge'' size
that will fit virtually all your standard knob require- with the shorfer bushing necessary for maximum replace-
ments without inserts or modification—a shaft you ment use.
can just cut to length and use.

IRC’s Knob Master Shaft is shown in exploded view
above. Note these points of construction:

1. Substantial portion of shaft is knurled. It readily
fits most knurled knobs without slotting of shaft.
Either tight or loose knobs may be fitted by slot- ;
ting shaft for ¥g"’ and adjusting ends by spreading M

or compressing. e {
2 , — @%

. Flat of shaft accommodates all spring-type push-on

knobs requiring normat ° 4" deep flat. ¥ R : e ——
3. Groove simulates narrow flat for spring-type knobs ) v )}._ —

requiring '¢'’ deep fat. Also provides guide for i \ M

slotting where needed. v .
Knob Master Shaft is standard with all Type Q Re- INTERCHANGEABLE FIXED SHAFTS give you widest cover-
placement Controls. Eliminates need for stocking age of control replacements with a far smaller stock of
several different controls of the same value because controls. Resilient Retainer Ring lets you remove Knob Master
of shaft differences. Far more expensive to make than Fixed Shaft and replace with any of 13 special fixed shafts.
(:gz;‘nzlii‘gé'eplacement shafts, Knob Master is exclusive Interchange takes less than a minute, using only o pocket-

knife or screwdriver. You meet almost any special require-
ment without expanding control stocks.
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ROPULAR

BECAUSE THEY ARE

ONE-BAY ONE-BAY¥
+ ELEMENT 4 ELEMENT

A e

"y’ Series Yagis

The VEE-D-X “J” series were the first preassembled, low cost
Yagis to gain national recognition. They were developed to
meet the demand of TV owners in areas where maximum
signal pick-up from only a few channels was required. Each of
these famous Yagis is cut for a specific channel and will provide
extremely high forward gain, excellent front-to-back ratio, and
nearly complete immunity t¢ man-made noise, ghosts, etc. They
can be used singly or stacked and are engineered to match
standard 300 ohm line. For further information write the
LaPointe-Plascomold Corporation., Windsor Locks, Connecticut.

VEE-DX

THE WORLD'S MOST POWERFUL ANTENNAS

TRADE FLASHES

[from page 4]

for the NEDA event. The rather com-
plicated task of clearing this with the
Cleveland Convention Bureau, Public
Auditorium and the hotels to be used
was begun at once, and before the end
of the meeting the change-over was |
an accomplished fact. The new dates
for the NEDA Annual Jobber Show
are September 10 through the 13.

Tu the same spirit of co-operation,
the officers of the West Coast Elec-
tronic Manufacturers Association and
Heckert Parker, WCEMA’s Exhibit
Manager, arranged to have their An-
nual Exhibit and Convention staged
a week earlier, namely, August 22,
23, and 24, 1951. The twenty manu-
facturer-members of NEDA’s Indus-
try Advisory Committee commended
NEDA for the step it had taken.

Also discussed at the meeting were
the dates and timing of the five edu-
cational sessions to begin September
10, the special ladies’ programs, and
opening and closing periods of the
exhibition itself.

Cowan Wins Industry “Oscar”

The Federation of Radio Service-
men’s Associations of Pennsylvania,
on Feb. 18, 1951, awarded its annual
placque to S. R. Cowan, Publisher
of Radio-TV Service Dealer. This

beautifully inscribed “Oscar” states
that the award is made “For assist-
ance to the Servicing Industry and
for Outstanding Editorials on Behalf
of the Service Technician.” The il-
lustration shows Mr. Cowan reoeiv-
ing the palcque from the FRSAP
officers.

Servicemen Organize National

Association

The National Electronic & Service
Dealers Associations, a new national
organization of associations represent-
ing servicing technicians and service
dealers, was launched Sunday, Janua-
ry 28th, at a meeting of 22 technician
and servicing dealer association dele-

[Continued on page 12]
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DESIGNED

Armor-clad voltage dividers that stand
up to mechanical and electrical abuse.

The toughest wire-wound power resistors
in use today — Gr hms and Stand

Dual corbon-element controls with single
shaft or with dual concentric shaft.

Conitant-impedance L- and T-pads for
distortionless volume control of sound
systems,

Plug-in ballasts and §i Itage regula-

tors for smoother set operation and
protection.

Wire-wound potentiometers with that
velvety-smooth mechanical and electrical
precision.

Power rheostats “’built like a battleship’’
for dependable control functions.

% The fact that you'll find
Clarostat controls and resistors
in the majority of today’s TV,
radio and electronic assem-
blies, speaks for itself. It's gen-
erally conceded that Clarostat
parts are tougher, more de-
pendable, and last longer.

And Clarostat not only supplies
such initial equipment but also
the replacement parts used in
the servicing of such assem-
blies. Clarostat’s up-to-the-
minute servicing data insures
the correct control or resistor,
every time.

Ask your Clarostat jobber for
the latest Clarostat Catalog.
Also for those TV Replacement
Data Sheets. Or write us.

CLAROSTAT

RADIO-TELEVISION SERVICE DEALER ® MARCH, 195!



fine overall focus starts with the

Du Mont

==
Se=== =
ES=ETE =

i0 RADIO-TELEVISION SERVICE DEALER @ MARCH, 1951



You get a/f five
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RADIG

RADIO BATTERIES

... WiTh RPCA Bosrerses

g

The selling power of the RCA Trade-
mark makes it easy for you to move
RCA Batteries . . . and gain a satisfied
customer every time.

Remember, too, that RCA Batteries
are radio-engincered for extra listening
hours . . . provide a type for practically
every renewal requirement.

Radio Trade Distribution
Completely Rounded Line
Radio-Engineered Quality

Super Selling Aids

Tl Bidtloniie o
e s Tl

RADIO-TELEVISION SERVICE DEALER ® MARCH, 1951

’ .. Top Brand Acceptance
. . makes selling easy

So—starting now—push RCA Batter-
ies. Build a profitable repeat business
with virtually no competition from non-
radio outlets.

See your RCA Battery Distributor
for fast, reliable service.

Marrivon, N.J:

CORPORATION of AMERICA

HARRISON. N. J.



g T st s g 1t A |

EKOTAPE
Tape Recorder
manufactured by
Webster Electric Co.
Racine, Wisconsin

We, at Oxford, would welcome the opportunity of
""borrowing your ear’’ to tell you about OXFORD SPEAKERS,
manufactured by speaker specialists for over a quarter of
a century —to show you how OXFORD SPEAKERS meet the
specific need of the Webster Electric recorder for
smooth, clean performance.

We cannot tell you in person,
but we suggest you test a
Webster Electric recorder—notice the fine
tone quality —the excellent
reproduction, and hear for yourself
why OXFORD SPEAKERS are used in
Webster Electric products.

Leading jobbers carry

the complete OXFORD
live. .. for TV, I'M, AM,
AUTO, PA. and

outdoor applications.

Ouny latest catalog is
available npon request.

ELECTRIC CORPORATION

3911 South Michigan Avenve o Chicage 15, lllinois
EXPORT: ROBURN AGENCIES, NEW YORK CITY

. TRADE FLASHES

[from page 8]

gates, held at the Hotel Hamilton in
| Washington, D.C.
|  The aims of this organization are:
1) The furtherance and improvement
of the electronic servicing industry.
2) To promote the welfare of servicing
dealers and technicians. 8) To pro-
mote a better understanding between
electronic service industry and the
electronic industry. 4) To promote
and secure better relations with the
public. 8) To provide educational
facilities for its members. 6) To raise
| the standards of the electronic servie-
ing profession. 7) To cooperate with
federal. state, and municipal agencies,

Temporary elected officers are: Pres-
ident - Max Liebowitz (N.Y.C.). Vice-
President Norman R. Selinger
(Wash. D.C.), Corresponding Secre-
targ—Richard R. DNevaney (Phila.
Pa.). Recording Secretary—Roger K.
MHaines (Haddoufield. N.J.). Treasur-
er—Vance E. Beachley (Harrisburg,
Pa.). Samuel L. Marshall (N. Y. C.)
was appointed chairman of the Inter-
relations and Publicity Committees:
James .. Burns (Wash. D. C.) chair-
man of the Membership Committee:
and Frederick J. Schmidt (Steelton,
Pa.) chairman of the Steering Com-
mittee.

The address of this new association
is Dorchester House, 1625 Kalorama
| Road, N. W_. Washington, D.C.

I'I'V Station For Kansas City

Station KMBC of Kansas City,
| Missouri, has recently purchased a
Du Mont Oak Series, 5 KW, air-
cooled transmitter and necessary an-
tenna. The announcement is made by
| Ierbert Bloomberg, district sales man-
| ager of the Television Transmitter
Division, Allen B. Du Mont Labora-
tories, Inc.. Clifton, N. J.

Arthur B. Church, president of
KABC, placed the order for this
Ih'ansmitter as part of the plans for
~tation expansion in anticipation of
the end of the present “freeze” on
new television stations. The transmit-
ter will be installed in the new build-
ing which KMBG is buildine under
| its present expansion program.

I'I‘ht'.imc:ls Electronic Expands
Adyvertising

Thomas Electronics, Inc., television
tube manufacturer of Passaie, N.J..
marked its entryv into large-circula-
tion, direct consumer advertising with

.u full-page in color in the Februarv
| [Continued on page 53}
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shortage problems

Yes, radio tubes are still in short supply. But, Sylvania is doing its
utmost to serve all its loyal customers.

Production facilities are being increased, and all Sylvania Distrib-
utors are being taken care of on the fairest possible allocation basis.

But, there’s no shortage in ingenuity at Sylvania! Now this com-
pany offers you service dealers a great new tube substitution manual.

Here's a complete classified listing to assist service technicians and
engineers in making substitutions for tube types not immediately
available. This booklet includes circuit modifications and substitution
directions for battery types,150 ma. and 300 ma. types, as well as for
Transformer and Auto Tube types . . . Television Tubes and Picture
Tubes, too.

40 pages of valuable, up-to-the-minute information . . FREE from
Sylvania. Get your copy from your Sylvania Distributor NOW, or
mail the coupon below.

help you solve

This book is being given away FREE by Sylvania
as a service to its good friends, the country’s
radio-television service dealers.

SYLVANIA

Sylvania Electric Products Inc.
Dept. R-2303, Emporium, Pa,
N

Please send me new booklet “Sylvania Tube Sub-
stitution Manual.”

Name _

Street S

City. __Zone____State.

RADID TUBES; TELEVISION PICTURE TUBES; ELLCTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUDRESCENT TUBES, FIXTURES, SIGN TUBING, WIRING . DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

RADIO-TELEVISION SERVICE DEALER @ MARCH, 1951
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Here’s the BOOSTER that says
““ES"to all your demands...
_— |

THE ULty AlyTosif7ic TV-FM BOOSTER

Here at last is a TV Booster that gives you gain up to nine
times, full band width for undistorted video and audio on all

channels, plus — the newest development in booster design — /A"TOMATIG ON-OFF

completely automatic operation.

The ITI AUTOBOOSTER turns itself on and off and is auto- AUTOMATIC TUNING
matically tuned by the normal operation of the TV receiver. No

‘confusing array of knobs — no unsightly mess of wires — You /BONGEAI.ED INSTALLATION

can install the ITFAUTOBOOSTER in the back of the receiver, out

of sight. You get all the improved performance, all the fine /S'NGLE OR DUAL INPUT

picture quality that this precision-engineered booster can give

you with none of the trouble of tuning, none of the exposed wir- /H IGH UNIFORM GAIN

ing vsually involved in booster operation.

Customer acceptance is assured, too, because no customer
instruction is needed. After it's installed, all you can see is the
improved picture.

WRITE FOR SPECIFICATION SHEET
ORDER AUTOBOOSTER FROM
YOUR JOBBER TODAY!

RS |

L3 95
HECK L‘ST TED 4F°48
' STERS “ES £ CUFTON, N, J
o

gtomahc

h ing
tomatic Tun )
tz:ceoled nstallation
Full Bundwidth o 4 o
{an Chcnneh) B ? 0 o -
Amplifies FM BanC g F N - -
Single of pual InpY © .
Gain 19db on lo; ‘V © w

INDUSTRIAL TELEVISION, INC.
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Don’t let comebacks pigl_i
your pocket!

A recent survey among hundreds
of servicemen reveals that more of
them prefer Mallory Vibrators than
all other brands combined. Why?
To avoid the problem of costly come-

backs! Their solutionis . . .

Make Sure! Make it Mallory!

Performance, quality, sound design . . . those are the reasons why service-
men say they prefer Mallory Vibrators. They help cut down on comebacks.

permit more time for profitable work.

Mallory led the first commercial vibrator development and today supplies
more original equipment vibrators than all other makes combined . . . has
always stayed in close touch with your field service needs. Mallory gives
you a better vibrator, available in a complete line, meeting required

specifications. And Mallory Vibrators cost no more.

Don’t just order vibrators! Don’t take chances with comebacks! Make it
Mallory ., . and make sure of positive starting, quiet operation and

long life!

Depend on your Mallory Distributor for precision quality at competitive prices. pe

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

RADIO-TELEVISION SERVICE DEALER @ MARCH, 195§ 13
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How To Use

by MATFTHEW MANDL

HE modern sweep generator,

when properly used, is an instru-
ment which greatly facilitates televi-
sion and FM aligning and tracking
procedures. It enables us to get a
visual indication of the exact band-
pass characteristics of wide-band r-f
and i-f stages and thus takes the
guesswork out of these servicing tech-
niques. Besides tracking and aligning,
the sweep generator is also useful as
a signal source for localizing defective
stages by using signal tracing methods.
Commercial sweep generators are also
available which incorporate sweep fre-
in the video modulation

quencies
range (30 eps to 4 me) so that the
video amplifier response can be
checked.

Tnasmuch as the FM band lies be-
tween 88 me to 108 me and the present-
day television channels extend to 216
me, the very high frequencies which
are involved means that special pre-
cautions must be observed in order
to get satisfactory results. The long
connecting leads and unshielded cables
so often used in radio aligning can
no longer be employed in TV or FM
aligning. Besides this, the general
funetional aspects of the sweep gen-
erator (and marker) must be under-
stood by the technician before he ean
fully utilize the time-saving benefits
of sweep aligning.

While it is not necessary to under-
stand the exact theory underlying all
the circuits in a sweep generator, it
is useful to know how a sweep gen-
erator enables us to get a picture of
the i-f band-pass on a ’scope, and for
best results we should be able to com-
pensate for the different kinds of
sweep which are encountered in both
generator and ’scope. Such knowledge
enables us to hetter interpret varia-
tions in patterns and tells us exactly
which controls on the sweep generator

SWEEP

PART 1

GENERATORS

As TV servicing becomes of age the servicing ftechnician

realizes that the sweep generafor is a mecessary and in-

tegral piece of fest equipment for complete TV servicing.

In this first insiallment basiec principles and waveforms

are discussed. The reader will find the ‘‘approach” and

illusirative material easily umnderstood.
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Fig. I. Typical i-f response curve is shown at top of figure. Detected wave-
shape is shown at bottom.

or scope must be adjusted for best
results.

Because of the foregoing, the essen-
tial factors of sweep generator fune-
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tion will be discussed in this artiele,
as well as the nominal requirements
for a good sweep generator. The sec-
ond article will discuss the marker

17



generator and its use in conjunction
with the sweep during typieal aligning
procedures.

How the Sweep Generator Functions

The sweep generator is nothing
more than an r-f signal generator in
which the frequency indicated by the
dial setting is increased and decreased
at a certain rate. The manner by which
such a device can produce a response
curve on a ’scope may be understood
by referring to I'tg. 1. At the top of
this drawing is shown a typical tele-
vision i-f response curve. Such a
curve shows the relative gain of the
1-f stages for various frequencies. The
points indicated between 3 and 4 show
high gain (band-pass characteristies)
because between these two points is
the required 4 mec wide frequency
range necessary for fine picture detail.

Points 7, 2, and 5 indicate frequen-
cies which find little response through
the i-f stages because such frequencies
are trapped out to reduce adjacent
channel interference. This means.
then, that il we put in a frequeney of
19.75 mie (point 1) the i-[ stages will
provide very little gain.

If we were now to measure the d-¢
voltage which is developing across
the video detector, we would find it
to be very low as shown in the hottom
drawing of Fig. I. The same thing
would occur if we injected a frequeney
of 21.25 mec into the i-f stages, for
again the i-f response is poor and the
voltage across the detector load re-
sistor is low. When, however, we in
ject a frequeney of 22 me into the i-f
amplifiers, their response is good for
this frequency and the voltage across
the detector resistor would rise pro-
portionally. It can thus be seen that
for various frequency which we inject
into the i-[ amplifiers we would get
different voltages across the dntector
output which leave an amplitude cor-
responding to the gain of the i-f
stages for the particular frequencies
involved.

If an oscilloscope were now placed
across the detector load resistor, the
electron beam would move up or down
to indicate a rise or drop in voltage
as various frequencies are injected
into the i-f stages. Thus. even though
we put the same level of signals info
the i-f stages, the fact that the fre-
quencies differ means that the i-f
response will not be the same for each
and neither will be the output volt-
age,

Suppose now that we inject 19.75
me. again (point 1) and rapidly in-
crease this frequency to 27.25 (point
5). This would mean that the ’scope
beam would move up and down rapidly
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to correspond to the different levels
of output across the detector. If, how-
ever, we sweep the ’scope beam across
the face of the screen at the same rate
as the signal generator, the variations
in voltage would be traced out on the
screen and we would et an exact
reproducton of the band-pass of the
i-f stages involved! By adding a de-
vice to the signal generator for chang-
ing the frequency up and down (sweep-
ing) we convert the device into what
is known as a “sweep generator”.
Since the ’scope already has a hori-
zontal sweep oscillator incorporated
into its circuit, we can utilize it by
svnehronizing its rate with that of the
sweep frequency within the generator.

The type of pattern secured, however,
will depend on the fype of sweep also,
for a sawtooth or a sine wave can be
used for sweep purposes. Standard
sweep for an oscilloscope is a saw-
tooth—-that is, a gradual rise in volt-
age and an abrupt drop to zero. This
may also be found in sweep generators,
but sine-wave sweep is also employed
and a general knowledge of the differ-
ence this makes on the scope pattern
aids materially in proper adjustments
of equipment involved.

Typical Sweep Methods

Two basic methods for sweeping
an o:scillator frequency are shown in
Iig, 2. At “A” is shown the general
set-up when the mechanical type of
sweep is employed. A low 60 cps volt-
age is applied to the voice coil of a
modified PM speaker in which the
paper cone has been replaced by a
flat metal diaphram. This diaphram
is brought near the tuned resonant
cirecuit of the oscillator so that its
position intercepts the magnetic field
of the coil to a degree depending on
its nearness. The 60 cycle cuvvent
causes the diapliram to tuctuate,
which in turn alters the characteristics
of the resonant ecircuit in such a way
that its resonant frequency increases
and decreases. This in turn changes
oscillator frequency accordingly and
this “sweeps” the oscillator frequency
above and below its normal value de-
pending on the amount of movement
of the diaphram. More voltage going
into the voice coil makes the metal
nlate move a greater distance to and
from the coil, and causes the oscillator

Voice coil

¥

6.3V. A.C.
0

C.PS.

iy

(0 ———— |
REACTANCE TusE

CIRCUIT

_Fiat metal diaphragm

"A“

*« MECHANICAL SWEEP-

OSCILLATOR

SWEEP
QUTPUT

+8

l—— 0
SWEEP

60 C.AS.

LOW VOLTAGE
L0 (Acts tike Cor L)

o—

IIBII
*ELECTRONIC SWEEP~

OSCILLATOR FREQUENCY

OuUTPUT

L

Fig. 2. Two methods of obtaining sweep in a generator. Mechanical sweep
is illustrated on top; electronic-below.
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to change frequency much higher or
lower than at normal frequency.

Inasmuch as the resistor shown con-
trols the amount of voltage applied to
the voice coil, it hus a direct influence
on the magnitude of the sweep, and
this control is called “sweep width”
for these reasons. Thus, if we set the
generator to 23 megacycles, we can
set the control to sweep this frequency
up to 26 me and down to 20 me, or
by increasing sweep amplitude, from
23 me up to 28 me and down to 18 me.
This would make the difference be-
tween a wide looking pattern on the
sSereen Oor a narrow one.

The second method of sweep shown
in “B” of Fig. 2, consists of an
electronic sweep rather than a me-
chanical one. Here a “reactance” type
is employed. and this circuit simulates
the effect of either a capacitor or in-
ductance. When such a ecircuit is
placed across an oscillator tuned cir-
cuit, it will have a decided effect on
the frequeney of the oscillator. By
injecting 60 cps into the reactance
tube eireuilt, its simulated reactance
(either capacitive or inductive)
changes, and this in turn causes the
frequency of the oscillator to sweep
above and below its present value.

The outputs of either-the mechnical
sweep oscillators or the electronic con-
sist of sine-waves, though either can
be converted to a saw-tooth by an
additional circuit, depending on the
manufacturer’s choice. Thus, when
using a sweep generator, the type of
sweep should be ascertained for it
has a definite bearing on its use.

Sine-wave vs Saw-tooth

The difference between saw-tooth

SCOPE
PATTERN
TYPE OF AND TYPE
SWEEP SWEEP
IN SWEEP L
GENERATOR  pegponse

SINE
wve P\

ﬁ

Horiz. sweep -
sawtooth

SINE
wve P\

®

Horiz. sweep~
sine wave

SAW-
Toom P14\

®

» 1
C Horiz. sweep-
sawtooth
Same type
. sweep,
' different
phase
n 1
D

Fig. 4. The importance of using iden-

tical sweeps (sine wave or sawtooth)

in both sweep generator and 'scope

is illustrated in the waveshapes ob-

served on the ‘'scope for various

sweeps used. Improper phasing is
also shown.

and sine-wave sweeps may be under-
stood hv referring to Fig. 3. The saw-
tooth wave shape will sweep across
at a given rate. but when the voltage
drops to zero the return sweep is at
a much faster rate than the forward

MARKER TALLY
|NPUET LIGHT
f/f& TUNING DIAL \)T&

SWEEP OUTPUT
WIDTH LEVEL
ON-OFF PHASE
SWITCH CONTROL
SWEEP — CHANNEL————— “SWEEP |
OUTPUT - SELECTOR SYNC

Fig. 5. Typical controls usually found on the front panel of a sweep generator.
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sweep. If the horizontal osecillator of
the scope is also utilizing a sawtooth
(common practice) the two types of
sweep will coincide and the pattern
will be as indicated in “C” of Fig. 4.

When a sine-wave sweep is used in
the sweep generator as shown in
Fig. 3, the forward and return sweep
are occuring at identical rates, and
if this type sweep is used in the
generator, but a sawtooth sweep is
utilized in the ’scope, the resultant
pattern will be as shown in “A” of
Fig. 4. The reason for this double
pattern is because during the forward
trace both the generator and scope
sweeps are going in the same direc-
tion. At the right hand portion of the
sweep, however, the abrupt drop in
the sawtooth voltage of scope returns
the beam to the left and starts to
trace out the pattern again. In the
meantime, however, the sine-wave
sweep of the generator is sweeping the
frequency from right to left, just op-
posite to the forward trace of the
scope beam.

Sweep generators come equipped
with an output terminal whereby a
sample of the internal sweep can be
applied to the horizontal sweep of the
oscilloscope. When this i~ done, the
internal sweep of the scope is shut off,
and the result will be that both scope
and generator have the same sweep,
as shown in “B” of Fig. 4. Thus, if
forward and backward sweep is linear
and the phase between the two are
identical, a single scope pattern will
result. Tf there is a phase difference
between the sweep voltage applied to
the scope and that actuating the re-
actance tube of the generator, the
result will be two images, slightly
displaced from each other as shown
in Fig. 4 at “D”. Inasmuch as this
is a likely occurance when the gen-
erator sweep is applied to the hori-
zontal deflection amplifiers a “phase”
control is provided on the panel of
the sweep generator in order to make
correcting adjustments and get a
single line trace. Figure 5 shows the
common controls to be found on the
panel of a typical sweep generator.

When the swecp of the generator
is not linear—that is, the beam is
pulled forward at different speeds—
portions of the trace may again show
double lines, even though sine wave
sweeps are used in both the generator
and scope. With a non-linear sweep
a single line trace can be obtained by
blanking out the return trace, and
most scopes have provisions for apply-
ing a synchronized blanking voltage
to the grid of the cathade ray tube.

[Continued on page 63)
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Understanding

DIO

by WALTER J. SWONTEK
(Instructor, National Radio School)

IVER

This article discusses the elementary principles and requirements of a
driver stage for class A. ABI, AB2, and B operation. A typical and simple
problem is discussed for an application that might be found in practice.

‘ T HEN servicing public address

systems, or perhaps, building
a modulator, a knowledge of what will
operate properly is needed. The ama-
teur or serviceman is usually unin-
terested in design engineering prin-
ciples, but merely wants to know what
parts to use and how to hook them up
to work. Usually, a knowledge of what
will work is obtained from memory
of past experience, but, as we all
know, experience is the best teacher.

Experimentation is time consuming,
and the purchase of parts that will
not be used, but will lay on the shelf
until, maybe someday— maybe never,
a use for them is found is expensive.
The lost time is particularly import-
ant to the serviceman, whose time is
money. The money invested in these
parts is unpleasantly invested from
the point of view of both the service-
man and the amateur.

T{, however, an wunderstanding of
the operation of a cirenit is obtained,
the purchase of the correct parts is
greatly simplified. and with the right
parts, it is much easier to get the
circuit to function properly, thus
saving a great deal of time.

The writer of this article has noticed
that a large part of the difficulty that
servicemen and amateurs meet with
in handling higher powered audio
equipment has been due to a lack of
understanding of the operation of the
driver stage.

The purpose of this article is to try
to give the reader an explanation of
the operation of a driver stage which
he can understand without the use of
engineering, particularly avoiding en-
zineering mathematies.
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Fig. |. Simple push-pull stage operated by triode voltage operated driver.

Whenever high power audio equip-
ment 1s built, the output stage is
practically always in push-pull due
to the higher power output with better
fidelity that is obtained. The push-
pull stage requires a driver, and the
operation of the push-pull stage de-
cides what type of driver is required.
Of the four classes of operation the
push-pull stage may be in, two will
normally draw grid current, classes
AB2 and B. Required grid signal cur-
rent multiplied by required grid signal
voltage results in required grid driv-
ing power, and the driver must be a
driver. That is, the driver must be
capable of delivering power output,
i.e. watts.

The other two classes of push-pull
operation, classes 4 and A B, are not
normally allowed to draw grid cur-
rent. Required grid signal voltage
multiplied by zero signal current re-
sults in no grid driving power re-
quired, and the driver is a voltage
amplifier, delivering no power output.

Since the voltage driver is the least
troublesome, we shall consider it first.
Fig. 1 shows a driver stage and a
push-pull stage, The ecircuit is sim-
plicity itself. The driver tube is any
one of the common voltage amplifier
triodes such as 6J5, 6F5, 6SN7, ete.
Pentodes are not used due to the
difficulty of winding a transformer
with a high enough primary impedance
to take advantage of their high gain.

The driver transformer is really an
ordinary audio transformer, with a
center-tapped secondary. No current
is drawn from the secondary, so very
fine wire is used, and the secondary
will usually be from one hundred to
sistance, usually on the order of a
thousand ohms or more. The primary
resistance is unimportant also, and
will usually be fromm one hundred to
one thousand ohms.

The turns ratio on this driver trans-
former is not very ecritical. Tt will
generally be one-to-one, or, in some
cases, voltage gain is realized by using

RAD!O-TELEVISION SERYICE DEALER ® MARCH, 1951



I,

Y O S T I TS

-l

Fig. 2. Distortion produced by posi-
tive grid bias operation.

one-to-two or one-to-three step-up. 1f
the amplifier had just barely enough
gain to begin with, the turns ratio
should be considered, as substituting
with a transformer of too small a
step-up ratio may make the overall
gain insufficient.

No impedance matching problem
exists, since for maximum voltage
transfer from a voltage amplifier the
load impedance is merely made as
high as possible. The primary impe-
dance will depend on the quality of the
transformer, that is, the amount of
wire and quality of core the manufac-
turer could afford to put into it.

The most important consideration
when purchasing a driver transformer
for a voltage driver is the frequency
response. The transformer should be
of about the same quality as the rest
of the components, so that it will be
flat over the same frequency range as
that the amplifier is expected to cover.

The schematic of a power driver
stage is almost identical with that of
a voltage driver. In Fig. 1, if the
cathode bias were removed from the
push-pull stage and some other means
of bias substituted, the schematic
would be perfectly good for either a
power driver or a voltage driver. This,
of course, is due to the fact that
cathode bias is very seldom used in
class AB2, and never used in class B.
The easicst way to identify a power
driver is to notice the tube type used
in the driver. If this type is a power
amphifier type of tube, it naturally
would be a power driver.

Although schematically the two
types of drivers are practically iden-
tical, their methods of operation differ
in the extreme. The power driver is
by far the hardest to handle. This is
due to the fact that the grid impedance
of a tube drawing grid current changes
very rapidly from a very high value
to a very low value as the grid is

reversed in polarity from negative to
positive, and vice versa.

The rapidly changing grid impe-
dance of the push-pull tubes applies a
rapidly changing load to the driver.
If the driver has any appreciable in-
ternal impedance, this impedance will
cause a sudden voltage drop in the
drivers output signal wave at the point
at which the grid begins to draw cur-
rent. This voltage drop changes the
shape of the wave, and represents
harmonic distortion.

Figure 2 represents the action of
one of the push-pull tubes on the

Fig. 3. Effect of turns ratio on driver
impedance,

signal. As the signal starts from the
bias point, the grid is negative, has a
very high impedance, and draws nc
current, No current being drawn from
the driver, there is no voltage drop in
its internal impendance. The signal
makes the grid go less and less nega-

tive until at the point marked by the
arrow the signal has overcome the
bias completely, and the grid becomes
suddenly positive, immediately draw-
ing current. This current causes a
voltage drop in the internal impedance
of the driver, distorting the wave.

As the signal passes the peak the
grid becomes less positive until it
again passes the zero line, becoming
negative and removing the load from
the driver. The drivers output voltage
rises, again distorting the wave. The
other push-pull tube will do the same
thing to the other half cycle. As in
power supplies, the larger the internal
impedance of the driver, the poorer
its regulation will be and the more
the voltace will change with a change
in load., Here, the voltage change is
distortion.

Practically all the features of the
power driver are the direct result of
the engineers attemps at keeping the
internal impedance of the driver as
low as possible, thereby minimizing
distortion. For instance, the tube in
a power driver is alwavs a triode
power amplifier because triodes inher-
ently have lower plate resistance than
tetrodes or pentodes. If a pentode tube
must be used, it will be triode con-
nected for the same reason. Since two
tubes in parallel have half the plate
resistance of one, they are often used
as power drivers.

The driver transformer has to de-
liver current and therefore power. It
will have a wattage rating equal to
or larger than the output of the driver
tube. The d-¢ resistance of both wind-
ings is kept as low as practical to keep
jts internal resistance low. The sec-
ondary is usually on the order of a
few ohms, the lower the better. The
primary may run as high as one or
two hundred ohms, again the lower
the better.

Fiqure 3 illustrates the effect of the
transformers turns ratio on the driv-
ers internal impedance as seen by the

[Continued on page 60]
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Fig. 4. The addition of resistors, R1 and R: across the secondary reduces
distortion.
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FRONT ENDS

by Samuel L. Marshall

(From a forthcoming book, “Television Service Techniques”)

Part 8

A close runner-up (o cleaning and lubrication, as far as Front End repairs
are concerned, is detent repair and replacement. In this article various
types of detents are discussed together with the subject of indexing. which
is closely related to proper detent operation in turret mechanisms.

Detent Repairs and Replacement

The mechanical device which snaps
the tuning mechanism into position
when tuning is a channel is called
the detent. Detents may be used in
conjunction with continuous as well
as switech and drum type tuners.

Typical shaft-mounted detent mech-
anism used in wafer-switch type
tuners are shown in Fig. 3-59. One
of the components used in this type
of detent is the shaft which is ro-
tated on one end by the operator and
which controls the switch wiper con-
tact arms (not shown) on the other
end. A flat pressure spring which is
firmly secured to the shaft as shown
in Fig. 3-59B carries with it a ball
bearing which fits snugly in notched
grooves of a back plate as shown in
A and C. If properly adjusted, when
the wipers on the band switch make
best contact with the switch spring
contacts the ball bearing should fit
perfectly in the notched groove.

Trouble arising in detents of this
type are warped shafts, flattened ball
bearings, and weak pressure springs,
any of which can prevent the switch
wafer points from making proper con-
tact with the coil connections. This
results in noisy, intermittent and un-
stable tuner operation.

A commercial operation sheet re-
lating to the procedures to be followed
when replacing a typical detent is
shown is Fig. 3-60 and Fig. 3-61.

Certain precautions must be ob-
served when replacing detents in wa-
fer-type tuners, Care must be taken
when removing the shaft that the
wafers are not disturbed from their
original positions. If any single wafer
1s turned while the shaft is removed,
the wrong coil will be switched into the
circuit when the shaft is reinserted.

#3Tele Matic Industries Inec., Brooklyn, N. Y.
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Fig. 3-59: Detent mechanism and shaft details.
(A) Complete replacement unit by JFD.
(B) Shaft and pressure spring-same as (A) above.
(C) Complete replacement unit by Tele-Matic Industries.

In the RCA tuners an “X” mark ap-
pears on the locajing plate which
guides the repairman when replacing
the unit and insures correct position-
ing of the wafers.

It might also be pointed out that
detent shaft lengths vary for different
receivers. Therefore, when ordering a
new detent it would be wise to as-
certain the exact model number of
the receiver for the replacement be-
ing made.

In turret-type tuners of the Stand-
ard Tuner variety the detent mech-

anism consists of a roller (see Fig.
3-62) which rotates in a grooved plate
mounted around the approximate cen-
ter of the drum. Pressure of this roller
against the grooves is applied by
means of a spring (see items 8 and 5
in Fig. 3-58) mounted on the tuner
chassis. Spring tension is controlled
by moving this spring along its hold-
ing screw and nut until the roller
provides maximum tension with the
drum,

In the Philco 8-position turret
tuner the detent mechamism consists
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Fig. 3-58: Exploded view of Philco I2-position turret tuner,

ltem 8 in this

figure is the detent roller pressure spring. The roller itself is shown as ltem 5.

of an 8-toothed gear which engages in
a roller. Pressure against the roller
is applied by means of coil springs.
Detent troubles in this tuner arise
generally from {lattening of the roller
and weak springs, the latter resulting
in inadequate pressure of the roller
against the gear grooves. Spring re-
placements should be of the exact
length and tension.

Indexing

In turret tuners indexing refers to
the mechanical alicnment of the coil
contacts on the drum with the spring
contacts mounted on the housing. Un-
less perfect alignment is obtained, and
unless the mutual pressure between
these contacts is correct, noise, micro-
phonies. and erratic tuning operation
results.

Fig. 3-62: Detent mechanism of Standard Tuner consists of roller and grooved
plate mounted around center of drum. Grooved plate can be seen between
numbers on coils. Roller can be seen below this plate.
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(1). Press down on the open end of
the retaining ring with a pair
of cutting pliers.

(2). Pry off the retaining ring with
a small screw-driver.

L

(3). Place ball in a notch of the
locating plate and insert the
brass shaft of the STURDY-
TUNE.

(4). Press spring plate and locats
ing plate together with your
fingers, slip on the new re-
taining ring.

(5). Lock the tetaining ring on
the shafe.

Fig. 3-60: Operation sheet supplied

with Tele-Matic replacement detent.

The entire operation is one requiring

only practice if speed is the ultimate

objective. Similar operations are per-

formed when taking apart a volume
control.

The primary causes of poor index-
ing are worn bearing surfaces, weak
springs, flattened ball bearings and
worn rollers. Tt is relatively simple
to check for faulty indexing. One
merely observes the manner in which
the contacts fall into position with
each other. Poor alignment and pres-
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Fig. 3-63: Jig details for replacing conact spring assemblies in Philco 8-position
turret tuners,

Insulated switch rotating shaft

Locating
Plate

Retaining Ring L.'@ -

Brass Shaft

Fig. 3-61: Exploded view of the com-
plete detent.

sure become immediately obvious.
Most tuners have indexing adjust-
ments to take up slight wear in the

*From Philco Television Service Manager’s
Manual, June 16, 1948,
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various parts. However, if a part be-
comes worn to the extent that proper
indexing becomes difficult, it should
be replaced.

It has been found by at least omne
manufacturer that the retainer spring
of the Standard Tuner (see item 6,
Fig. 3-58) which supports the turret
in the tuner housing, often does not
exert sufficient pressure against the
turret, resulting in poor indexing. To
correct this condition a .057” spring
is recommended to replace the orig-
inal spring which has a thickness of
.049”.

In the Philco 8-position turret
tuner indexing is accomplished by ad-
justing the set serews mounted on the
front and rear frame of the tuner.
These screws control the alignment
and pressure of the rotating contacts
with respect to the stationary con-
tacts. Sometimes proper indexing in
this tuner becomes impossible because
of the contact springs are beyond re-

pair. In this case the contact panel
or panels should be replaced. The
procedure is as follows:*

If either or both of the contact
panels are found to Le defective due
to broken springs or for other rea-
sons, the contact panels only should
be replaced rather than replacing the
tuner assembly.

NOTE: It is necessary to replace both
contact panels using this procedure.

The following tools may be made
up to make the replacement of con-
tact panels much easier and quicker,
See Fig. 3-63.

1. Two anvels used to support the
crossbars.

2. Two crossbars made of material
that can be case-liardened—one slot-
ted, used to remove the rivets and one
solid, used in riveting.

3. Two punches made of drill rod
and case-hardened—one a knockout
punch and the other a rivet punch.
Parts Needed:

1. Oscillator & mixer panels with
rivets, part #45-9520,

2. Aerial and rf panels with rivets,
part #45-4919.
Procedure:

1. Remove all oscillator and rf coils
from turret assembly.

2. Remove complete turret assem-
bly from chassis by unsoldering the -
associated wiring, ground straps, and
removing the self-tapping mounting.

3. Carefuly clip the various com-
ponents from the old contact panels
as close to the contacts as possible.
This procedure will prevent damage
to various components which might
result if the leads are unsoldered, and
will not greatly disturb the lead dress.

4. Remove the four self-tapping
screws which hold the tube platform
to the shaft and drum assembly.

5. The contact panels may be re-
moved by punching out the rivets us-
ing the knockout punch. (The con-
tact panel must be backed up with the
anvels and the slotted crossbar, al-
lowing the rivets to fall out.)

6. The new contact panels may be
installed by riveting, using the rivet
punch. (The new contact panels must
be backed up in the same manner as
in step #5 but using the solid cross-
bar.)

7. Remove the excess solder from
the ends of the clipped components in
the rf assembly and carefully re-
solder them to the correct terminals
on the new contact panels. Replace the
four self-tapping screws that hold the
tube platform to the drum and shaft
assembly. Replace turret assembly in
chasais and reconnect wiring.
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Using the
MEGACYCLE METER

for. Servicing

HE Megacycle Meter described

in the following paragraphs is
a precision built variable oscillator
with a set of plug-in coils capable of
generating a signal with a range of
frequencies from 2.2 to 400 me. A
sensitive microammeter connected in
the grid circuit makes this device a
grid dip oscillator the function of
which will be discussed in a later
paragraph.

This instrument is generally used
by manufacturers, development lab-
oratories, etc. However, it is readily
applicable to test procedures as per-
formed by servicemen.

Description

Reference to the circuit diagram of
the unit in F%g, I will reveal that the
tube complement consists of a 955 tri-
ode oscillator, a 5Y8 rectifier, and an
OD3/VR150 voltage regulator. Modu-
lation of the oscillator is obtained
from the 120 cycle component con-
tained in the full-wave power supply.
External modulation may be obtained
through the jack provided for this pur-
pose.

The tuning unit of this instrument
is econnected to the cireuit by means of
a cable, which makes it very handy to
use; one can place it near any part
of the circuit being tested. A hand
calibrated dial with a high degree of
accuracy is one of the features of this
instrument.

The 955 tube may be used as a
diode detector with the microammeter
as the indicator of the rectified cur-
rent. This arrangement permits the
device to be used as a highly accurate
wavemeter. Provision is also made
for the connection of headphones for
use of the instrument as a frequency
meter.

by LOUIS SANDBERG
(Instructor, Delehanty Institute)

The Megacycle Meter is a valuable asset to the radio-tv

servicing techmnician as an added piece of test equip-

ment for locating (roubles. In this article some of the

applieations of this instrument as an aid to servicing
will be discussed.

G )
2 10" <
o
s

-Oe —

PHONES

Courtesy Measurement Corp.

Fig. I. Circuit diagram of Model 59 Megacycle Meter

The Megacycle Meter may be used
as a signal generator to completely
align the Front End of a TV receiver
with no connections to the set what-
soever. While not possessing the ac-
curacy of a crystal oscillator, the in-
strument has an accuracy well within

RADIO-TELEVISION SERVICE DEALER @® MARCH, 1951

that required of a marker generator
for this purpose. Alignment of TV
sound and video i-f stages may be ac-
complished in the same manner, Par-
ticularly useful is its function as a
marker generator when used in con-
Junetion with a sweep generator.
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Fig. 2. Modulation of r-f or i-f carrier
produces horizontal pattern for linear-
ity measurements.

Aligning Receivers

When used for television alignment
in conjunction with an oscilloscope
or output meter connected to the video
amplifier plate, the Megacycle Meter
(using modulation) is placed near
the antenna lead, and the oscillator,
mixer;, and r-f stages are aligned
for maximum indieation of the scope
or output meter.

For video i-f alignment the instru-
ment is placed near the mixer coil,
whereupon the video i-f stages are
aligned for maximum indication at
the frequencies designated by the
manufacturer.

For television sound i-f alienment
the pickup coil of the instrument is
placed near the mixer i-f coil and
the sound i-f stages are aligned for
maximum audio output. Following
this, the discriminator secondary is
adjusted for minimum audio output.

For sound trap alignment the Mey
acycle Meter is placed near the trap
and the latter is tuned for minimum
grid emrrent indication on the mega-
cycle meter at the trap frequency.

The above mentioned alignment pro-
cedure is not meant to minimize the
superiority of a good sweep align-
ment, however, it affords a means of

performing a rapid and acceptable
alignment.

As a marker generator for sweep
aligning it is generally excellent be-
cause it can be injected anywhere
along the i-f strip without materially
changing the slope of the i-f response
curve.

Resonance Indication

When used as an absorbtion wave-
meter it can readily measure the fre-
quency of any oscillator falling within
the frequency range from 2.2 me to
400 me. Due to the exposed oscillator
coils of the meter any degree of
coupling loose, critical, or overcoupl-
ing is possible, thereby effecting vari-
able loading of the resonant circuit
under test.

Model 59 Megacycle Meter showing
probe and removable coil.

Inductance & Capacitance

Determinations

Determining the inductance or
capacitance of unknown components
or finding the resonant frequency of
an r-f/i-f or oscillator coil is easily
accomplished.

PICKUP COIL
:/
MIXER LE LF LE DET. VioeS
MEGA-
METER P
ETE TO 'SCOFPE
OR A.C. METER \J,

Fig. 4. Setup required for plotting video i-f response curve of TV receiver.
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Fig. 3. Modulation frequency of 300
ke is required for vertical pattern.

When an unknown ecapacity is to
be determined, the capacitor is con-
nected across a known inductance
(the instrument coils may be used for
this purpose. And the resonant fre-
quency is then found by minimum
grid current indication. Since the
inductance 1s known, and the resonant
frequency is mow known it becomes
a simple matter to determine the un-
known ecapacity. At resonance the in-
duetive reactance (Xi) 1s equal to
the capacitive reactance (Xe¢), there-
fore at resonance 27FL is equal to

1
2rFC,  Since € 1is unknown, by
transposing the equation we find

1
C = 4»2F2L; thus, by finding the
resonant trequency we can determine
the eapucity of an unknown condenser.
A chart is supplied with the instru-
ment to aid in the determination of
unknown ecapacitor values.

When an unknown inductance is
to be checked, a known capacity is
placed across the inductance and once
again the resonant frequency is found
with the megacycle meter. Again the
above mentioned procedure is applied,
this time with (L) as the unknown
factor. Therefore, upon transposing
the equation once again we find that

o
A

I, = 4#2F2C, and the inductance
is then readily found. By using this
method of checking coils, all kinds of
r.f., i.f and oscillator coils ean be
wound and tested as deseribed.

Linearity Measurements
The Megacycle Meter may be used
for horizontal or vertieal linearity ad-
justments. The meter is supplied with
a Jack marked Mod. through which
an audio signal is used to modulate
either the i-f or r-f carrier. The fre-
quency of the modulator should be
[Continued on page 61)
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ANTENNA
ROTATORS

PART 2

by J. F. SEYBOLD

(Rotator Engineer. Radiarl Corp.)

Fig. 7. Radiart Tele-Rotor control box which
houses the motor capacitor and step-down

transformer.

In this concluding installment the aunthor discusses further rotator service

techniques. Also treated are the applicati ons of rotators in various (ypes of

installations. and engineering data on rotator installations subjected to

The control box of the Tele-Rotor
(Fig. 7) houses the motor capacitor,
a step-down transformer to reduce the
115 volt a-c line to 24 volt a.c. for
the motor and 6.3 volt a.c. for the
indieating lamps, and the “fingertip”
control switch, which is a two-pole
three position type, extending thru
the front of the control box cover.
A serrated lever knob allows simple
finger-tip pressure control in either
direction of rotation, and returns to
the center “OFF” position when no
pressure is applied to either side.

Four screws holding the rubber feet
also retain the base plate to cover.
The removal of these, the control
knob and the indieator dial will allow
convenient inspection of the parts.
To remove the indicator dial, simply
1ift under the dial edge, using a blade
or fingernail, until the assembly snaps
up out of the hole in the cover. By

Errata

We wish tc correct certain typographical er-
rors which appeared in the Feb. installment.
Under title-“Radiant” should be “Radiart”.
In Fig. 2. “Top Left” should be “Top Right’’,
and vice versa. “Columbus, Ohio” should be
“Columbus, Indiana’”. Photo by James R.
Gillen shculd be noted “Courtesy of Crescent
Radio Supply, Glasgow, Ky On page 15,
ond par. Ist line ‘““rotating” should follow the
word “antenna’. On page 16 “Fig. 8” (only)
and “Fig. 4” (only) should be interchanged.

winds of high velocities.

gently pulling outward on the two
snap springs, the plastic dial may be
removed.

Here too, when troubleshooting,
simple ohmmeter checks will deter-
mine the possible causes of inopera-
tion. The primary of the transformer
should have a value of about 25 ohms;
the secondary (24 V) winding will
show a resistance of approximately
one ohm. A check across the capacitor
should cause the ohmmeter needle to
drop to a low value then return grad-
ually to a higher reading (capacitor
charging). The common lead of the
ohmmeter may be connected to cither
capaciter terminal since the capacitor
is not polarized. It is important that
the ecapacitor, if requiring replace-
ment, be replaced only with a non-
polarized or motor starting type con-
denser, NOT an electrolytic type used
in d-c¢ filter circuits,

Who Needs a Tele-Motor?

Perhaps the most inaccurate im-
pression observed in television today
is, “A rotator is required in a fringe
or outer fringe area”. Rotators are a
necessity in the fringe areas to obtain,
in many cases, a maximum signal
that provides only the minimum re-
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quirements of a satistactory viewing
picture.

I'n metropolitan areas, a rotator is
required to:

1. Reduce excessively strong sig-
knob and the indicator dial, will allow
nals on channel being received by al-
lowing rotation of the antenna.

2. Reduce or eliminate co-channel
interference or “venetian-blinding”
effect.

3. Reduce or eliminate adjacent
channel interference or “over-riding”,
evideced by floating flame bars.

4. Reduce or ecliminate “ghosts”
or allow the direet reception of “ghost”
signal where such reflected signals are
stronger than the “straight-line” sig-
nal.

5. Allow for any varying condi-
tions that may affect the reception of
a satisfactory signal from a given di-
rection.

The serviceman, in many cascs sup-
plying contract dealer service, should
consider both his and the customers’
best interests. By providing set deal-
ers and customers with information
about rotators and the advantages of
installing a rotator with the inmitial
outside antenna installation, the deal-
er will not have to ‘sell’ the necessity
of a rotator to his customers,
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WIND HEIGHT OF MAST - FEET WIND HEIGHT OF MAST - FEET
VELOCITY : VELOCITY
M.P.H. 12 14 18 18 M.P.H. 5 3 8 10 12
10 14.4 18.8 23.4 28.2 10 2.9 3.8 5.8 7.9 10.2
20 57.4 62.1 93.6 2.6 20 1.5 15.4 23.3 31.7 40.6
30 129.4 169.2 210.5 252.3 30 26.0 34.5 52.4 714 91.3
40 229.6 300.7 374.3 450.2 40 46.2 61.4 93,2 126.8 162.2
50 358.7 469.8 584.8 703.5 50 724 95.9 145.6 198.2 253.5
60 516.5 676.6 842.1 1013.0 60 103.9 138.1 200.7 285.2 365.0
70 703.0 921.0 1146.3 1378.8 70 141.4 188.0 285.4 388.4 496.8
80 919.0 1203.0 1497.2 1801.0 80 184.6 | 245.6 372.8 507.3 649.0
90 162.8 1523,1 1895.6 2280.3 90 233.7 310.9 472.0 642.2 821.5
100 1437.6 1883.0 2343.6 2819.1 100 288.5 383.7 583.6 792.7 1014.0
Fig. 8B. Bending moments on LZX-4. Fig. 8A. Bending moments on LZX-2,

By doing the above, the service
dealer will eliminate the costly “no-
charge” call backs to rc-orient anten-
nas, and will at the same time pre-
serve his dealers’ and customers’ good-
will as well as his integrity as a
gervice dealer.

In addition, the recommendations
of the service dealer will be depended
upon by both the dealer and the cus-
tomer. It, therefore, i3 important that
the serviceman hase his recommenda-
tions on equipment he knows to be
dependable and economical.
Engineering Data

Since an antenna and rotator instal-
lation may be subjected to winds of

high velocities, it is necessary to pro-
vide means of handling the large side
thrusts that may be developed at the
rotator. This is accomplished in the
Tele-Rotor by using two rows of ball
bearings equally spaced on 6-1/2 inch
diameter ball races (Figs. 3 and 4). As
shown in the Comparison Chart (Fig.
&), 525 ft.-lbs. of sidethrust forces is
required to stall the Tele-Rotor.

The turning force is shown as

“Torque, Ft.-Lbs.” and is 86 ft.-lbs.
for the Tele-Rotor. This amount of
torque will easily handle the most
claborate antenna array, even with
cable lengths up to 750 feet long and
line voltages down to 95 volts.

Fig. 10. Guy wires ataached to rotating guy ring.
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Tests have shown that the Tele-
Rotor can operate efficiently in the
temperature range of 220°F. to -59°F.,
even under high humidity and salt
spray conditions to which the unit
may be subjected in the field.

The heavily ribbed supports are
designed to safely handle sidethrust
forces, due to gusts and winds of
high velocity, up to 1300 ft.-lbs. The
charts (Figs. 84, B) show the total
forces exerted against combined an-
tenna and mast arrays of various
heights for the popular “Lazy-X”

[Continued on page 571
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G

Fig. 9. Tele-Rotor mounted inside
tower or superstructure.

RADIO-TELEVISION SERVICE DEALER ® MARCH, 195§



MEN OF RADIO

PART 1

N another year or so, radio will
celebrate the completion of a
phenomenal half-century of commer-
cial application, growth and develop-
ment. Perhaps no other scientific
achievement, including the progress
of the automotive industry, has made
comparable strides in so short a space
of time.

Most active members of the radie
profession are far too busy to indulge
in the intensive reading required to
gain a fair knowledge of the history
of the art, for the story is scattered
over the pages of such diverse publi-
cations as encyclopedias, biographies,
technical reports and newspapers. Yet
the story of radio’s development and
the men who made it possible is truly
fascinating and merits the attention
of everyone having direct or indirect
contact with the work.

Early Experiments in Wireless

The assumption is generally made
that radio is about fifty years old,
and if we accept the beginning of
commercial operations as the starting
point, this assumption is correct but
the idea of an electrical communica-
tion system that needed no connect-
ing wires between stations is far old-
er. In fact, the thought goes back
more than 150 years, for in 1795 one
Salve, a Spanish physicist, proposed
sending signals over the 120-mile
water gap between Alicante, Spain
and the Mediterranean island of Ma-
jorca, without the use of connecting
wires between the two points. Ile sug-
gested charging one shore positively
and making the opposite one negative;
the resulting flow of electricity
through the sea was to make signalling
possible. Although he never had a
chance to test his idea, we know now
that it is not wholly fantastie; in
fact, it is one of three possible methods
of effecting communication between
separated points without employing
metallic conductors. These three meth-
ods are: (a) conduction, using water
or the earth as the conduector; (b) in-
duction, whereby parallel coils or
wires at the sending and receiving
stations are linked electromagnetical-

by WILLIAM R. WELLMAN

The history of our profession is certainly of imterest
to most of us who are actively e¢engaged in it. However,

we are usually too pressed for time to

engage in re-

search on this score. In presenting this series, we wish
our readers many happy hours of relaxation.

Samuel F. B. Morse
(1791-1872)

ly; and (e) radiation. Neither the
conduction nor the induction methods
comprise radio as the term is under-
stood today; the use of that word
implies the radialion of energy
through space. Nevertheless, both sys-
tems might be classed as “wireless”
inasmuch as no metallic conductors
are necessary.

Salva’s theories were shown to be
workable by Sommering, a Bavarian,
abous 1810, but no practicable appli-
cation was made of the discovery
one reason for this was that Sommer-
ing. although able to clearly demon-
strate the flow of current through
a body of water, lacked suitable ap-
paratus for receiving signals - the
telegraph had not yet been invented.
Later on, about four years before the
opening of the historic Baltimore-
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Washington telegraph line, Steinheil,
a German experimenter, applied much
the same principle to a land telegraph
system, using the earth as a conductor.
Steinheil was one of the men who
had plunged into telegraph research
after Morse had shown the idea to be
valuable. Although Morse, and not
Steinheil, won the race and produced
the first commercially usable system,
Steinheil’s work was perpetuated in
the familiar one-wire, grounded re-
turn system in which an elevated
wire is used as the outgoing circuit
and the earth acts as the return. Like
many such discoveries, Steinheil’s
work was the result of an accident.
History does not tell us whether he
profited from his efforts, but it is
quite likely that he did not.

Contributions by Morse

Morse, who managed to keep ahead
of the field in telegraph development
and who was awarded the laurels of
inventor of the telegraph, conduected
more than one experiment in “wire-
less” communication. The inventor, by
the way, was a noted artist and early
photographer; he was also the founder
of an organization that later became
the National Academy of Design.
Again, in this case, a line of research
began as the result of an accident.
His conception of the telegraph came
in 1832 and by 1835 he had an ex-
perimental system in operation. Sev-
en years later a line probably the first
to be laid under water had been com-
pleted between Governor’s Island, in
New York harbor, and Castle Garden,
at the southern tip of Manhattan Is-
land. During the initial test, only
the first few words of a message had
been sent, when the line went com-
pletely dead. Morse, who happened to
he looking out across the channel,
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Fig. I. Morse's experiment in sending
signals across water.

witnessed the ruin of a beautiful ex-
periment; the underwater line had
become entangled in the anclor of a
vessel. As he watched, the anchor
was raised with the wire stretched
across it. A sailor stepped forward,
cut the line and dropped the severed
ends overboard.

It would be very interesting to re-
port that Morse’s line continued to
function even though cut, but the
truth is that communications were
permanently disrupted. His telegraph
experiments were continued and, as
we know, were Lrought to a conclu-
sion that was cousidered spectacular
in that day. But in the meantime, his
curiosity had been aroused. He was
speculating upon tthe possibility of
dispensing with wire conductors al-
together when sending telegraph sig-
nals across a body of water. Would
a system continue to function when
both wires were eliminated and a
body of water substituted? He deter-
mined to find out, and in a letter
written to Congress (then considering
an appropriation of $30.000 to finance
the Balitmore-Washington line) he
said: “T immediately devised a plan
for avoiding such accidents in the
future by so arranging the wires along
the banks of the river as to cause the
water itself to conduct the electricity
across. The experiment was deferred
until I arrived in Washington; and
on Dec. 16, 1842 T tested my arrange-
ment across the eanal and with sue-
cess.”

A general idea of the arrangement
used by Morse will be gained from
the sketeh, Fig. 1. From one terminal
of the sending equipment a wire was
run a considerable distance along the
bank of the ecanal, upstream, where
it was led into the water. A second
wire, connected to the remaining
terminal of the sender, was led down-
stream for a distance, then also placed
in contact with the water. On the op-
posite bank of the canal a similar ar-
rangement prevailed, with wires at-
tached to the apparatus terminals

30

running for a way up and downstream
before making contact with the water.
The reason for the separation of the
two wires on a given side of the canal
was, of course, to avoid the possibility
of a short circuit which would have
happened if the wires were led into the
water too close together. In this ex-
periment, Morse connected liis wires
to copper plates, shown us A, B, ¢ and
D in the Jdrawing. lle later learned
that the Hlow of electricity through
the water was proportional to the size
of the plates and the distance between
the plates on one side of the river.
The further discovery was made that
the spacing between the two plates
on one side of the stream should be
about three times as great as the dis-
tance across the stream.

Despite Morse’s successful experi-
ments and notwithstanding the fact
that he had gone 2 step beyond the
single-wire telegraph line and had
dispensed with both conductors, the
idea never attained commereial status.
Not too long after the opening of his
first commercial line, the growth of
the industry demanded that service
be extended across rivers, lakes and
oceans; when that time came, the
submarine cable provided a more ex-
pedient solution to the problem. There
is little reason to doubt that although
it cannot be classed as a form of
radio telegraphy, the arrangement
did have considerable effect on the
scientifie thought of the period and
perhaps led others to attempt further
research in communication without
wires.

Loomis’ Contributions

About 1872 Mahlon Loomis, an
American dentist, developed and pat-
ented a scheme of communiciation
which employed atmospheric electrie-
ity and which, he claimed, needed no
wires between the sending and receiv-
ing apparatus. His claims for his in-
vention were broad and sweeping; in
his application for a patent he stated
that he would not only be able to
“communicate from one continent of
the globe to another” but that the
method could also be used to “gener-
ate Light, Heat and Motive Power.”
(The capitals are Loomis’.) The
specifications went on to say that be-
cause atmospheric electricity is more
abundant . . . (when) greater altitude
is attained” he proposed Dbuilding
“suitable towers and apparatus to at-
tract the electricity” on the tops of
high mountains.

Sounds fantastic, doesn’t it? Well.
it must be admitted that some of
Toomis’ claims were highly exagger-
ated and he never succeeded in com-
municating from one continent of the
globe to another, hut the cold facts

are that he did prove conclusively
that signalling could be carried out
with his equipment over a distance of
at least fourteen miles. And some of
his contemporaries thought so well of
the idea that Congress was persuaded
to counsider an appropriation of
$50,000 to finance it. The appropria-
tion was never made and Loomis’
invention passed into the discard.

Dolbear's Contribution

Amos E. Dolbear, noted professor
of physies and astronomy at Tufts
College, developed a method of elee-
tric signalling that is of more than
passing interest to radio men. About
1864 he became interested in electrical
communication and in the years fol-
lowing he contributed much to the
progress of the industry; his inven-
tions include a writing telegranh and
a form of maguetic telephone. During
his experiments with the telephone,
one of the wires connecting the two
stations became disconnected (another
fortunate accident) and he noted, to

--ELEVATED-->
WIRES
R
M :[4
- == ]

Fig. 2. Loomis' contribution to wire-
Jess signalling.

his amazement, that the apparatus
continued (o operate. He reasoned
that some kind of energy transfer was
taking place between the cut ends of
the wire. He determined to find out
just how far the cut ends could be
separated and still permit the equip-
ment to work. The result was a sys-
tem which he patented in 1886. The
patent application included a set of
specifications and a drawing some-
what like that of Fig. 2. Tn his claims
for the invention he was far more
modest than his predecessor, L.oomis,
but then Dolbear was a conservative,
cautious professor of physical science.
He said “Electrical communication
mayv thus be established between points
certainly more that half a mile apart;
but how much farther I cannot now
say.”

Fven the most casual consideration
of Dolbears description and the ac-
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companying sketch will bring out two
points: First, his invention was dif-
ferents from most earlier attempts at
“wireless’ signaling in that it did not
depend upon conduction through
either water or the earth. Second, the
fact that the apparatus developed a
pulsating current, controlled by the
microphone, M, in the drawing, in-
dicates that his method was the closest
approach to true electric wave teleg-
graphy that had been made up to
that time. It is plain that some form
of radiation was responsible for the
energy transfer between the sending
and receiving stations, although this
radiation took place at a new fre-
quency.

Contributions of Edison

It would be difficult to find a branch
of electrical science which has not
been profoundly affected by the work
of Thomas A. Edison, most prolific
of American inventors. All radio men
are aware that it was one of his ob-
servations that led to the eventual
development of the vacuum tube. One
of his best known inventions, the
phonograph, is ineorporated in a mod-
ern form in a very large percentage
of the receivers sold today, and there
would be no radio transmitters with-
out the generator, which he helped to
develop. less well known is the fact
that he was at one time directly in-
terested in the field of wireless trans-
mission and reception and developed
and patented a system that was fairly
successful for a time.

In 1875, during the course of an
experiment, he mnoted that sparks
could be drawn from a gas pipe in
his laboratory - “sparks of an oscil-
latory nature” as he described them.
He set up equipment to demonstrate
the phenomenon to visitors to the
laboratory; there is little doubt that
at that particular time he was close
to an important discovery, for the
experiment was singularly like some
of those performed later by Heinrich
Hertz. But apparently he was en-
grossed in other research, for he soon

Thomas Alva Edison
(1847-1931)

gave up the idea. A few years later,
however, he again delved into the field
of wireless, and in 1885 he filled ap-
plication for a patent on a system
based upon the inductive effect exist-
ing between two coils or wires placed
close to and parallel to each other.
The principle of this system is illus-
trated in Fig. 3. He evidently felt that
his systein was valuable for communi-
cation at sea, because reference to
such an application appears several
times in his patent specification. The
invention twas mnever used for that
purpose, but it was used commerciallv
for a while in communicating over
short distances. Apparatus was in-
stalled on trains and at fixed points
along the railroad right of way, so
that travelers might communicate en
route. There is nothing in the record
to indicate that Edison’s system did
not work well, but after a time patron-
age fell off and the system was dis-
carded. Perhaps the public was not
yet ready for wireless.

Marconi

That the public state of mind can
affect the reception accorded an in-
vention is not entirely a matter of
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speculation. It can be shown that only
a few years later the average man
was clamoring for wireless while
Marconi was still preparing for his
historic test. It is interesting to note
that in 1903, during the meteoric rise
of the Marconi Company, that firm
bought the Edison patent “for a song”,
as Edison phrased it. The statement
is probably true, for Marconi appeared
to have no intention of using it, but
purchased it merely to prevent iis
development and exploitation by other
firms. Another point that might have
had some bearing on the matter is that
Edison had implicit faith in, and a
very high regard for Marconi. When
the news of the Italian inventor’s
success was received and there was
still some doubt as to whether the
feat had actually been accomplished,
Edison was asked for his opinion. He
said, in effect, “If Mr. Marconi says
that he has received wireless signals
from across the Atlantie, then you
may be assured that he has done it.”
Curiously enough, the basic idea be-
hind Edison’s wireless system came
to the fore again about twelve years
ago when a somewhat similar ar-
rangement was used to adjust the
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Fig. 3. Edison's wireless circuit.

tuning and vclume level of a home
radio receiver from a small control
box located a few yards away from
the set.

To recaptulate: The development of
wireless signalling up to about 1880
was not rapid, and no startling gains
had been made, but several experi-
ments had shown that it was possible
to dispense with both of the condue-
tors of a telegraph system and still
communicate by means of conduction,
induction or even a form of radia-
tion. None of these systems, however,
were based upon true electric wave
communication at high frequencies,
although one brilliant scientist had
already predicted the existence of
waves ‘that he claimed were closely
allied to light waves. But the story of
Mazxwell, of Hertz who proved Max-
well’s theories and went on to develop
a method of generating the waves,
and of Branly who developed a device
to detect them will be told in the next
installment of this series.
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A New Protective Spray

Prior to installing the antenna on the roof, the installer
applies a protective coat of the transparent acrylic plas-
tic spray to the entire surface of the antenna. The plastic
covering, which hardens much like plexiglass, prevents
rust, corrosion and pitting—bane of good TV reception.

Not only is it importani to spray the antenna, but turn-
buckles, mast stand-offs, mast clamps on the chimney
mounts, the mast itself, and all nut, bolt and clamp con-
nections should be coated. This eliminates rust, and
hence the possibility of rusty rain water dripping off the
connections onto the house.

32

In the Mort Farr Company's shop in Phila. the protective

Krylon spray is applied (from a tinger-tip controlled aero-

sol container) to all high-voltage connections to prevent

corona, a frequent cause of lines or snow on the TV screen.

Arcing caused by moisture can be prevented by applying
this spray.

When it is necessary to splice lead-in wires, crews are
instructed to spray Krylon on the break. This "'sets” the
connection in a water-tight plastic covering, thus elimina-
ting any possible break down due to moisture or corrosion.
After taping, Krylon is applied again. Note thumbed
trigger for spraying.
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SERVICING
TAPE RECORDERS

by C. A. TUTHILL

Servicing procedures and details on (wo popular types of tape recorders.

These principles may be applied to most tape recorders on the market.

EITHER electrical or mechanical
servicing of modern tape record-
ing machines usually calls for the
removal of the top plate from the
cabinet. This plate often supports
the mechanism. In such case removal
of the plate includes removal of the
mechanisms as a whole while the elec-

tronic components individually or
collectively remain within the cabinet
until their removal is effected. This
article deals only with the servicing
of mechanisms,

It is advisable to plan disassembly
procedure before taking action. For
example:- It is necessary to plan a

means for resting the mechanism in
a practical fashion after its removal.
A means must be provided to guard
against slippage if the mechanism is
rested on edge. Protection must also
be afforded any ventillation fan which
may be mounted on the bottom of
the unit or attached to the motor,
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Fig. I. Exploded view of Bell Model RT-65 tape recorder.
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Where much of this service work is
to be handled it is well to make up a
staggered pedestal arrangement on a
comnmon base. Upright wooden dowels
or battens (about 6” long) projecting
from a common base will receive the
weight of the chassis and allow clear-
ance for most servicing, Commercial
machines will be discussed with apolo-
gies to manufacturers whose products
are not mentioned. Often identical
mechanisms appear in several ma-
chines and such will be given space
here.

Ezample 1. BELL MODEL RT-65

Removal of the mechanical assembly
from the Bell Model RT-65 tape re-
corder is effected a= follows:

1. Remove four 10/32 truss head
screws along right and left edges of
top plate or panel.

2. Grasp takeup reel platform with
left hand and lift that side of top
plate clear: Next grasp right front
corner of plate with right hand and
grasp left rear corner with left hand.
Pull plate to the right enough for the
casting to clear brackets on left side
of cabinet and lift up. This frees
plate excepting head wires and 5-
prong plug. Always allow for short
connectors,

3. Push plate to extreme rear of
cabinet resting its rear edge on vent
grille. Rest front of plate on wooden
prop or equivalent while four leads
to heads are unsoldered. Detach 5-
prong plug and then the mechanical
assembly is free for removal.

4. Remove plate and assembly
carefully and rest on pre-arranged
pedestals, as discussed earlier, to pro-
tect fan blades and other components.
Otherwise remove fan and rest as-
sembly on motor shaft and block it
for safety.

‘When necessary to remove top plate
from balance of mechanical assembly.
take these three steps:

(a) Remove pointer knob from con-
trol shaft.

(b) Remove four Phillips oval
head 10/32 screws recessed in panel.
Top plate will then lift clear of re-
mainder of mechanical assembly.

(¢) Disconnect two wires to blade
switch to allow separation of top plate
from main mechanism.

Before proceeding with any service
work it is wise to study the exploded
view of all mechanical parts identified
by tabulation in Fzg. I as well as the
other leverage mechanism detailed in
Fig. 2. A rapid acquaintance with the

entire mechanism is at once avail-
able hence the minute details given
in service manuals will not be repeated
here.

Lubrication

No sliding or rotating part should
stick in any position. If burred or
binding, correction should be effected
deftly and where dirt causes sticking
it should be removed by either a rag
or pipe cleaner sparingly dipped into
carbon tetrachloride. With reference
to Fig. 2, the bell erank (14), and the
roller slide assembly (10) should be
exercised to check their free action.
Check the bell erank (14) to see that
it moves freely and does not strike
rubber grommet (17). The above and
all wiping surfaces of mechanical
linkages should be cleaned of all dirt
or other foreign material then lightly
lubricated with Sta-put #18 grease.
[.ubricant should be applied at point
of friction only and wiped clear of all
other surfaces. Take care that no lub-
ricant contacts the drive belt or slip-
page will result. Pipe cleaners are
also good for applying grease or oil.

The felt clutch washers on takeup
and rewind drums should be lubricated
only after tests indicate the necessity.
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Fig. 2. Leverage mechanism details of Bell Model RT-65 tape recorder.
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Fig. 3. Top plate of chassis

Use a small amount of Sta-put oil
(# 360) and make tension tests for
normal operation checking the run-
ning speed at the same time. Wipe
off excess oil from all surfaces includ-
ing felts. When tension tests cannot
be met with small amount of oil, the
felts are worn and should be replaced.
To run such tests, proceed as follows:

1. After motor has been running
in cabinet for at least a 5 minute
warm-up and clutches have been slip-
ping normally for forward operation,
place a full 5-inch reel of plastic tape
on the takeup drum, ook a gram or
ounce scale to end of tape and turn
control to Forward position. The pull
should be 1% to 2 ounces (40-53
grams). If excessive wipe oil off clutch.
If inadequate add a few drops. (Ad-
dition of oil increases tension and pull
of either cluteh).

2. Place a full 5” reel of plastic
tape on rewind drum and hook scale
to tape end as before. Motor control
should be in OFF position. Measure
pull necessary to unwind tape from
reel. This should be ¥ to 3 ounce
(15 to 20 grams). Vary lubrication
as above for correction.

For bearings and shafts, clean first,
then apply but two or three drops of
a light spingle oil such as kensington
# 9

All driving surfaces, such as caps-
tan and pressure roller, and all sur-
faces which touch the recording tape
must be free of oil or grease. These
should be periodically wiped elean with

with top plate removed.

a clean dry cloth. When necessary to
use carbon tetrachloride, use it spar-
ingly and rub it free immediately
from any accidental contact with a
rubber surface or the machine will
not drive normally for several hours.

Head Tests and Adjustments

For accurate cheeck of head align-
ment, use pre-recorded triple-M-head
alignment tape # 119, (7.500 cycles
or 1 mil wavelength). Be sure the
switch is in Playback position to avoid
accidental erasure. Play the alignment
tape back through recorder with a-c
vacuum tube voltmeter plugged into
monitor jack. With volume control at
maximum the voltmeter should read
15 volts or more.

Provided amplifier and tubes are
functioning properly, there are three
factors which may cause sub-normal
meter readings. These are:

1. Unclean head

2. Improper pressure of felt pads

3. Tmproper head alignment.

For correction proceed with same
numerieal order given above.

1. Remove right hand cover which
serves to protect felts and springs.
Clean the liead of any dirt on either
poles or bakelite sparlingly with car-
bon tetrachloride, Dirt reduces output
level by holding tape away from poles.

2. Start recorder and turn volume
up to maximum. Using index finger,
push gently toward the head the pres-
sure felt which is farthest from front.
Tf this action results in a rise of one
or two db (2 or 3 volts), check the
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pressure of the felts with a gram or
announce scale gauge after stopping
machine. This check is accomplished
as follows:

(a) Turn Control lever to Forward;
(b) Connect the gauge to the top of
the felt pad and to the spring; (c)
Pull gauge at right angles just enough
to lift the felt pad off the head and
then read the gauge. If indicated
pressure is under two ounces, the
springs can be bent forward by care-
fully applying pressure at their bot-
toms or the equivalent is accomplished
when their set screws are tightened if
loose. The latter adjustment is very
eritical, - use care. Too much pressure
will wear the head unnecessarily cause
dirt to accumulate too fast, cause
tape to slow down or vary in speed
resulting in wows.

3. For optimum results the align-
ment of the recording head must be
in correspondence to tape travel. Tape
travel must be parallel vertically and
laterally with head fixation. Devia-
tions will introduce losses, and this
holds for all machines regardless of
price. When the head is clean and
pressure pads have proper tension yet
deserepancies are still noted, check
the retaining screws on each side of
a head. If both screws are tight and
all other conditions are checked as
normal mark exactly with a seriber
the position of each screw in the
bracket which it holds. Loosen one
retaining head screw slightly and
gently twist head alignment while
7500 cycle head alignment tape is
being played back. If no change is
noted on scale of output meter, re-
tighten first screw exactly upon its
original mark and then slightly loosen
the second retainer screw. Vary slight-
ly the position of the head, either
way from its original position, until
maximum response is noted on the
output meter. Secure retaining screws
at this specific point,

Mechanical Instability

1. Wows

For simplicity direct reference is
made to Fig. 1. Check idler wheel
(34), capstan (8), belt (13), take-
up drum (1-D) and felt pressure
dise (18) for wow or instability.
These parts should not have flat spots
or be oily or greasy with the one
exception of the felt dise. Make a
mark with chalk or erayon on each
of the above rotational components
so that it may be seen while the
mechanism is in normal operation.
Record a constant tone of 400 or
1000 eps and play it back. Listen to
and watch for synchronization be-
tween any evident wow in the new
record and marks affixed. Replace
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flywheel assembly,

whichever part shows a synchronous

relation between its mark and the wow.
2, Flutter

The cause of flulter which is a very

rapid wow is very diflicult to locate.

In early models the roller nearest the

front panel was originally bakelite.

It 1s advantageous to use an aluminum

one now available. Pressure pad pres-
sure should be checked as previously
discussed. Check motor for undue
vibration or slightly bent shaft. Check
motor shock mounts. These should
normal vibration. Check fan blades
and if necessary bend one for rota-
tional balance.

EXAMPLE #2. EKOTAPE MODELS

109, 110, 11} & 112 (Webster)

Removal of Mechanism

All service work except cleaning
of the head assembly requires removal
of the mechanism from the carrying
case. To remove the chassis which
includes mechanism and amplifier,
remove the screws in the corner of
the top plate and carefully lift the
combined unit out partially to a rest
on blocks. Then disconnect the speaker
and input plugs and lift the unit free.
It is well to note at this point that
when the unit is replaced, it is first
necessary to connect the plugs and
then take care that the power cord is
looped under the speaker and fed
through the slot in the case so as to

E74 -

E39

Fig. 5. Operating mechanism.
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clear all moving parts before lowering
the unit back into normal position.

Removal of Top Plate

Removal of the top plate (E-12) is
necessary for access to the mechan-
ism shown in Fig. 3. The top plate
is rubber mounted upon the mechan-
ism mounting plate (E-19) and se-
cured by four screws installed from
the rear of the chassis.

Remove fuse holder cover (E-81);
Remove Volume and Tone control
knobs. Remove the cover over the
pressure pads; remove the retaining
ring and tension washer and then lift
off the pressure pad assembly. Remove
the top plate retaining screws, men-
tioned above, and carefully work the
top plate free from the rubber mounts.
Clean and lubricate the mechanism
as detailed under Lubrication section.

Replacing Flywheel

Irregularities on the flywheel drive
tire or capstan require replacement of
the flywheel assembly (E-44) shown
in Fig. 4. To remove the flywheel pro-
ceed as follows:

Unhook the motor springs (E-52 and
E-55), also the Fast Forward springs
(FE-41 and E-48). Next remove re-
wind belt (E-86) from reel shaft
spingle. Remove five screws retaining
flywheel support bracket assembly
(I-85) then pull off the bracket and
flywheel as indicated in Fig. 4.

When installing a new flywheel,
check fit in bearings carefully and
be sure bearing is snug in mount.
If bearing fit is sloppy or binds, re-
place bearings. After the flywheel
and bracket are reinstalled, check for
free operation rotating it by hand
before turning on motor. Connect
motor springs, fast forward spring
and restate rewind belt. Check oper-
ation on Rewind, Stop, Forward and
Fast before completing reassembly.
Be sure Fast Forward drive is in prop-
er position before attaching springs.

Record Lock Arm

The record lock arm (E-17) Fig. 3
interlocks Record position of the se-
lector knob in Forward position only.
Tt is an indexing arm which auto-
matically returns selector knob to
Play position when the control knob
is moved to any other position. To
remove the arm (E-17), remove the
spring assembly first; then loosen two
socket head set screws in the hub.

To install the arm (E-17), set the
control knob to Forward and turn the
selector shaft to its extreme counter-
clockwise position. Install the arm
with indexing ball in the index hole
in the pinch roller lever and shaft as-
sembly (¥-28). Next move arm 1/16"
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TROUBLE SHOOTING CHART

TABLE 1
WEBSTER ELECTRIC EKOTAPE TAPE RECORDER

Trouble

Cause

Remedy

No drive, noisy or
irregular drive on FAST
forward..

Drive belt broken,

Broken fast forward spring.
Trip brake spring not
clearing rewind belt.

Motor out of alignment.

Replace drive belt.
Replace spring.
Adjust trip brake spring.

Align motor.

Supply reel over-runs
on fast forward.

too light.

Broken brake spring or
unhooked trip spring. or
Trip brake tension

Replace brake spring

Adjust trip brake.

Take-up reel does not
take up tape on PLAY
position.

Broken or defective
take-up drive belt.

Dirt under take-up disc
or dirt in reel spindle.
Lift lever out of adjust-
ment. Broken or defect-
ive lift lever spring.

Replace belt.

Clean and lubricate
reel spindle.

Adjust lift lever.
Replace spring.

Tape over-runs from

rewind to stop. broken.

Brake lever spring E31,

Take-up pulley and shaft
E60, out of adjustment.
Pads on brake yoke,
E30, missing.

Replace spring.

Adjust take-up disc
and shaft assembly.

Replace brake yoke, E30

Uneven sound, wows
. coused by tape slipping

Foreign substance ccked
on pinch roller

or capstan.

Worn or damaged
pinch roller.

Broken or defective
pinch roller spring.
Uneven pull on supply
reel due to gummy or
dirty bearing.
Excessive pressure pad
tension on heads.

Clean roller and capstan.

Replace pinch roller
assembly.

Replace spring.

Clean supply reel spindle.

Relieve pressure pad
tension.

No drive, noisy or
irregular drive
on REWIND.

Rewind belt broken,
dirty or defective.
Control knob loose.

Motor mount misaligned.
Drive pulley loose.

Bent or damaged mator
bracket or engagement
bracket lever.

Lift lever out of
adjustment.

Replace rewind belt.

Tighten control knob
setscrew.

Realign motor mount.
Tighten pulley setscrew.
Adjust or replace )
bracket lever to normal
operating position.

Adjust lift lever.

Tape rewinds slowly
(creeps ) at stop
position.

Motor mount misaligned.
. Bent or damaged motor
engagement bracket lever.

Realign motor mount.

Replace or adjust
bracket lever.

farther counterclockwise, tighten set
screws in place and replace spring
assembly (E-18). The Play-Record
switch shaft has been previously
drilled and the cone point set screw
should go into this indentation in the
switch shaft.
Motor Replacenent

When u drive motor (E-48) is re-
placed (see Fig. 5) it is necessary to
adjust the drive clearance carefully
so that the mechanism will function
properly in all control knob positions.
When a motor is installed and all
springs are attached check the fol-
lowing:

(a) Fast Forward Position - The

fast forward drive belt (E-45) should
engage the motor drive pulley and
fast forward drive pulley (E-38) with
kick-out lever (E-28) clear of fast
forward plate and pulley assembly
(E-39). The trip pin on the fast for-
ward drive mechanism should engage
the brake trip of the trip assembly,
(E-30/E-31) when passing beyond the
dog of the brake trip not exceeding
1/16 inch. This prevents any over-run
or looping of the tape in going from
Fast Forward to Forward. For correc-
tion of any misalignment, loosen the
four motor mounting screws and, with
all springs attached and with the
mechanism set for Fast Forward posi-
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tion, make adjustments by shifting
motor bracket (E-51) in slotted re-
tainer holes. When adjustment meets
requirenments, secure motor bracket
into permanent position by tightening
the four mounting screws.

CAUTION—Check fast forward
brake spring (E-43) to see that a
clearance of approximately 3/64 inch
exists between spring and rewind belt
(E-86) in both Fast Forward and For-
ward positions.

(b) Rewind and Stop position—
motor drive pulley (kE-30) should be
clear of everything, touch nothing,
when control is set at Sfop position.
At Rewind, motor drive should engage
the rewind belt (I-86). Corrections
are made by slightly bending the
rocker arm bracket on the motor
mounting hracket (E-51).

(¢) Forward position—Motor should
engage flywheel tire only. Adjustment
is made by nudging motor bracket in
slotted retainer holes. No adjustment
should be of great variance; each
should be slight until optimum results
are obtained.

Lubrication

Normally this machine requires no
lubrication. Motor, flywheel shaft and
spingles operate in oilite bearings.
If cam and/or lever actions become
sluggish it may he due to gum or dirt
in pivots or under levers. Clean off all
old lubricant, accumulated dirt and
cgum with a cleaning cloth and clean-
ing solvent. Apply lubricant sparingly
on working surfaces. Do not over-
lubricate. Use licht machine or spindle
oil for oilite bearings. Use Wadhams
BRB # 1 or Lubriplate for moving
parts,

Trouble Shooting

No matter how well equipment is
designed and manufactured, faults
will normally occur during extended
periods of operation. This section is
intended to expedite location and cor-
rection of faults. Never disassemble
a unit until first an attempt is made
to localize trouble to a particular sec-
tion or component by means of simple
preliminary tests and checks. Troubles
which are not listed in Table 1, or
which cannot be corrected by average
procedure, should be referred to the
factory or an authorized distributor.
In such cases submit the model and
serial number of the unit because
eainful modifications are being rapidly
included in present day manufacture.

General
Burred or bent spindles can be re-
placed when drive pulleys at their
lower ends are released through loos-
ening of set screws. The brake yoke
[Continued on page 571
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O one knows a radiv service-

man’s problems better than the
serviceman himself. Having been a
serviceman for many years, 1 know!
For example, when I started in busi-
ness, one of my first big problems was
simply this: T{ow could I get the kind
of good test equipment that I wanted
at prices I could afford? Remember,
I started with a relatively small
amount of capital and a whole lot of
good 1intentions.

Years ago, when I decided to open
my own shop I figured that first of
all I’d need a good VIVM, and the
one I had my heart set on was priced
at $75. In those days 75 bucks was
much moola, but the job I wanted
rated as being real high class. (Now-
a-days $75 is peanuts compared to
then, but, let’s not discuss politics).

So, T bought the VIVM I wanted,
and shortly thereafter I learned a
lesson, a sad lesson, that I’'m going to
recount for your benefit and guidance.
As I said before, I bought the instru-
ment and put it to work on some
jobs that were in the shop. Then, in a
few days, during a lull, and finding
some spare time on my hands, I de-
cided to “look inside” my new pride
and joy to see what made such an
outward “marvel of complexity” work.
T looked inside at the maze of wires,
the components and evaluated the en-
oineering skill involved in the con-
struction—and what happened? 1
nearly fainted! All T found was two
tubes, a few resistors and condensers
and a meter all wired together. That
plus the cabinet with its fancy em-
bossed panel represented the 75 hard-
to-accumulate bucks I had paid. That’s
why T felt so low
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I then hopped over to the Jobber
from whom I’d bought the VIVM and
said, “Look, yvou’ve already made this
sale, so take your hair down and tell
me honestly, why was this job priced
at $759°

“It’s sensitive, you know”, he said.

“Sure it's sensitive”, I sputtered,
“but it doesn’t measure the voltage
of a flea’s sneeze, and T don’t need it
to. What’s the low-down ?’

And then he said, “All right—it’s
the assembly labor, accuracy & ecali-
bration that runs the costs way up.
Remember, close to 50% of the total
cost was paid toward assembly labor,
high quality parts and calibration.

That’s when I heard a bong inside
my output tube! And I said to myself,
“agsembly labor—calibration reading
the wiring diagram, positioning the
parts, dressing the leads, making good
mechanical connections, soldering
@ood electrical connections, checking
for cold-soldered joints—why that’s
the very work T do for a living—and
T went out and bought it from some-
body else!” It struck me that I was
just like an auto mechanic who went
out and had someone else repair his
broken down car. It just isn’t done!
And again, T said to myself, “Some
day T’'m going to do something about
it. Goodness, I could assemble a
VTVM myself, and all T need is the
wiring diagram and the parts. Time
T have, and the know-how. And, gosh,
what I could save would buy me some-
thing else that I really need.”

Many years passed before 1 kept
that promise, and strangely enough,
in order to do it T had to get into the
instrument manufacturing business —
that is, T got into one “angle” of the

The serviceman asks, ““Shall X
buy it or build it?”” One ans-
wer to this question is given
in the following articles.

BUILD

YOUR OWN
INSTRUMENT?

by HNHARRY R. ASHLEY
(Pres. Iectronic Inst. Co. Inc.)

business—more properly stated the
assembly end, (lining up the basic
schematics. the components, and effect-
ing the merchandising plans, but not
doing any actual production assembly
work)—and that’s how I started in
mv present enterprise, which might be
called the “sell a kit” and not labor
co:ts” business.

But, there’s more to it than just
the mere plan to by-pass and elimin-
ate labor costs alone. You see, as a
kit supplier, I also had in mind the
premise that many technicians, par-
ticularly students, beginners in busi-
ness with limited capital, hams and
even some factories, are desirious of
knowing what’s in their instruments,
why those things are in it, and what
those things have in the way of max-
imum applications and ranges and
uses. In substance, I feel that almost
as many people would just as soon
build their own instruments as buy
them, and as I said before, most new-
comers to the servicing ranks would
be better servicemen if they built or
assembled some of their own test in-
struments and by doing so obtain an
invaluable amount of “know-how”.

Test equipment is to a serviceman
what a stethescope or thermometer is
to a doctor. Each does its job, starting
right from the point of basie diag-
noses before any treatment can be
prescribed, and each must also be de-
pendable and accurate. But when it
comes to test equipment, the design
and components of a kit must be of
the ultra finest, and because when one
builds a kit he handles every part
and sees for himself just what high
standards are maintained.

[Continned on page 60}
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Fig. I.

Line drawing of Jiffy-Up Antenna

Antenna Mount & Hoist. Numbers shown in

circles refer to explanation given in text.

ITH the ever increasing num-
ber of high mast and tower
installations going on all over the
country the problem of raising heavy
towers on flat and gabled roof tops
becomes of greater concern. A unique
hoist and roof niount was recently de-
veloped for this purpose and is de-
scribed in the following paragraphs for
the edification of the TV installer.
This hoist is attached to the roof
mount in a matter of minutes for
either erccting or lowering the mast.

Courtesy The Haugen Company

Fig. 3. Antenna hoist shown mounted

on roof top. On completion of instal-
lation hoist is removed.

\'

Jhe Jiffy -up.
ANTENNA HOIST
and. ROOF MOUNT

[t can be sclf guyed and takes only
one man to crank it up. It will raise
or lower a mast of 50 feet and can
of course be made in a larger and more
rugged hoist for higher antennas.

Figure 1 shows a line drawing with
the details numbered to aid the reader
in following the mounting and hoist-
ing operations. Tirst (1) the roof
mount (Fig. 2) is mounted to the
roof using lag serews. This unit is
mounted as close to the ridge of the
eable as possible.

The next operation is to attach the
hoist (2) and (3) to the roof mount.
Figure 3 illustrates this operation
completed, The cable provided with
the hoist is then strung as shown in
the diagram.

It is important that the cable be
securely tied down (5) because it must
withstand the entire weight of the
mast and antenna during erection.
IFor heavy masts it is suggested that
one eighth inch cable or heavy gauge
wire be used securing it at eave of
roof or after using a #0 screw eye
or equivalent.
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Fig. 2. Roof Mount

The hoisting cables (6) are then at-
tached to the gin pole(2). These cables
are to be used for guying the mast
after erection. For masts over 25 feet

[Continued on page 57}
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SHOP NOTES

Write up any “tricks-of-the-trade” in radio servicing that you have discovered.
We pay from $1 to $5 for such previously unpublished “SHOP NOTES” found
acceptable. Send your data to “Shop Notes Editor”.

Demagnetizing TV Tubes

A Weller soldering gun or any sim-
ilar type soldering unit can often be
used to demagnetize small sections of
the metal-side picture tubes of the
16AP4 variety. After the magnetized
section has been localized by use of a
small pocket compass, the a-c magne-
tic field generated around the tip of

the soldering gun can be utilized to.

neutralize the magnetized area. This
is best accomplished by bringing the
tip of the soldering gun as close to
the magnetized area as possible and
moving the flat portion of tip around
the area in question. Do not apply
the tip section directly to the metal
side of the tube, or a portion of the
soldering tip will be shorted, and over-
heat the iron. Remove the iron from
the area before turning off the a-c
power to the gun, so the latter will not
introduce any residual magnetism set
up by the collapsing field when the
gun is shut off.

An extremely thin piece of mica can
be used. for it allows the flat side of
the tip to be pressed closely against
the offending area with the mica act-
ing as insulation between the metal
pide and the gun tip. If the gun tip,
as shown at A in Fig. I is bent in the
form of a circle as at B, better results
are obtained.

This will eliminate the bending ef-
fect the magnetized area has on a
portion of the picture.

Submitted by
Matthew Mandl
Trenton N. J.

Audio Oscillation in Philco Model
49-1603

An unstable but sustained audio
oscillation in these models is caused
by feedback in the a-f amplifier stages
(see Fig. 2) due to the length of lead
between filter C102¢ and pin #4, the
38516 screen and tie point for conden-
gers 0207 and C202. A glance at the
simplified circuit shows how the feed-
back occurs thru condensers (€207,
€202 and C203. The phase shift across
these condensers is sufficient to cause
oscillation if the filter 0102¢ does not
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-A- _B-

Fig. |. Demagnetizing tips.

by-pass all of the audio frequencies
in adequate amounts. It would seem
that a new filter would remedy the
fault, but this is NOT the case. Let
us say here, a new filter will NOT
cure the trouble if it is connected at
the same terminals as the old unit but
may, howerver, if connected at another
point.

Shunting €202, a 0.25 uf condenser,
with a new unit also seems to cure the
trouble; also by merely taking hold of
the present condenser the oscillations
cease. This instability of the oscilla-
tion makes it hard to trace, even the

cable of a ’scope will cause the oscilla-
tions to cease. There are two or three
ways to remedy the trouble. The least
expensive way is to remove the blue
lead of the filter bank from its ter-
minal and tie it to pin #+4 of the 3516
socket. This could conceivably cause
some sets to oscillate in the i-f section
but is unlikely because of the ade-
quacy of the plate decoupling net-
works.

The best remedy, consistent with
good engineering, is to remove the
direct feedback path. This can be
done by removing the 0.25 uf conden-
ser 0202, a 200 volt unit, and replace
with a 400 or 600 volt unit connecting
it from the junction of resistors R202
and R203 to common instead of pin
#4 of the 351.6. Another equally good
cure is to remove the plate by-pass
condenser 0207 from pin #4 and tie
to pin #8 of the 35L6. This also ef-
fectively removes the feedback vath.
A higher voltage unit in this location
is recommended.

Submitted by:

Wayne Lemons,

Buffalo, Missourt
Stromberg-Carlson Model TV 125 And
TC19 Receivers —Imported Signal to
Noise Ratio at the Sound Detector for

Better Audio Reproduction.

To improve the signal to noise level
at the ratio-detector stage for clearer
audio reproduction. the (133 (TC19)
and C56 (TC125) capacitors have
been increased from 1-mf to 5-mf, 50-
volt value (Part No. 111030), The au-
dio reproduction on early TC19 re-
ceivers, as well as TC10 and TC125
models, can be improved by changing
this capacitor.

Stromberg-Carlson
Service Department

7C6

e

1
Grid may be
grounded and
the oscillations
do not stop,

—l Output
15207 \ ;’mnsf.

only change pitch, Feedback Path
indicating the < — <
feedback path

shown is the ¢
correct one. .

c102¢ i_ _L .
Indicates common -—-—>< ;

Fig. 2. Partial schematic of audio stage in Philco Model 40-1603 where audio
oscillation might occur.
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TUBE TOPICS

by JAMES COREY

A new regular department devoted to presenting up-to-the-minute
information to the Radio-TV Service Dealer on tube replace-
ments and substitutions of all types, including picture tubes.

ERHAPS the newest thing in

tubes is the just-announced
series of picture tubes in which elec-
trostatic focus has been substituted
for (electro) magnetic focusing. These
new tubes available in the three pop-
ular rectangular sizes are the 14GP4,
17FP4, and 20F P4, the characteristics
which are given in detail elsewhere in
this issue. Significant feature of this
development is that a focus coil or
focusing magnet assembly is not re-
quired, thus saving the eritical ma-
terials in these components, which
savings should mean very many more
TV sets can be produced in 1951 even
though there is a drastic curtailment
in the amount of copper and cobalt
for civilian use.

Focusing by electrostatic means is
achieved through the addition of a
focusing electrode in the form of a
cylinder operating at a comparatively
high potential. While the 14GP4 is
similar to the 14CP4/14BP4, the
17FP4 to the 17BP4A, and the 20FP4
to the 200P4, these electrostatically-
focused designs are not directly inter-
changeable with their magnetically
focused counterparts, since they re-
quire a focusing potential on the order
of 2000 to 8500 volts. In new sets,
however, the changeover should not
be very difficult to accomplish. The
focusing voltage can be obtained from
a separate fly-back power supply
operating from the primary side of the
horizontal sweep transformer to iso-
late it from the effect of beam current
variations of the picture tube as
brightness is varied. A typical high-
voltage supply is illustrated in Fig. 1.
The voltage for the focusing electrode
ranges from 19% to 30% of the sec-
ond anode potential at essentially
zero current. A leakage current rang-
ing from -15 to -+ 25 microamperes
may occur,

While the manufacturer takes ex-
treme care in assembling the elec-

Additions shown by heavy lines.
Circuit values dependent
upon design.

6BQ6GT

1ve

1B3GT
2nd. Anode
Voltage
—— VAN e

-
o5

6W4GT

HORIZ.
YOKE

-

WIOTH
LINEARITY
] 1

B

HORIZ.
CENTERING

I Focusing electrode voltage

Fig. 1. Circuit showing how voltage for focusing electrode on electrostatically
focused tubes may be obtained.

trodes of the gun to keep the beam
centered as it emerges from the elec-
tron gun, some means must be pro-
vided for compensating for decenter-
ing due to external causes. At the
moment the practical means is elec-
trical centering in the yoke winding
the same as used in the early TV sets.
Perhaps magnetic centering assemblies
using a very weak field will be devel-
oped in the near future.

SUBSTITUTIONS vs. REDESIGNS

While many servicemen and dealers
are wondering about substitutes for
many of the scarcer TV types, in gen-
eral there are none. This is because
at the higher frequencies not only
must the so-called static character-
istics be the same but also interelec-
trode capacitances and series lead in-
ductances. These latter requirements
also mean that changes involving re-
wiring or changing of sockets are not
practical in tuners. Even substitutions
in the i-f. stages may cause major
complications.

RADIO-TELEVISION SERVICE DEALER @® MARCH, 1951

To be termed a substitute, the writ-
er feels that a tube should be inter-
changeable without any major changes
in the eircuit and provide essentially
the same performance. Where more
than a socket and possibly a resistor
change are needed, it is felt that such
should be classed as a reengineering of
the circuit. Such redesigns should be
avoided as much as possible for gen-
erally there isn’t sufficient profit to
allow for engineering and possible
complications. After all, even set man-
ufacturers’ engineers are averse to
making such changes in the middle of
a production run.

bAG5, 6BCS5, and 6AGSES

One interchange in TV tuners or
i-f. amplifiers between types that gen-
erally creates no complications is the
use of a 6BCH for a 6AG5 or vice-
versa. While both types are tight im
supply, it’s possible one or the other
may be available at the moment. These
are essentially the same tube, except

[Continued on page 58]
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PHONO CARTRIDGE-CRYSTAL OR
CERAMIC

The currently most popular crystal cartridge
produced by The Astatie Corporation, Con-
neaut, Ohio--the miniature, lightweight “AC™
Series with both double-needle turnover and
single-needle models—now is available with
ceramic elements as well as crystal in all
stvles, according to a recent company an-
nouncement.

External physical characteristics are the
same for all models, as are the minimum
needle pressures of approximately five grams.
Output of the crystal models, at approximately
1.000 c.p.s., is 1.0 volt, using the Audiotone
78-1 and RCA 12-5-31V test records, while
that of the ceramic versions is 0.4 volis
Frequeney range of the single-needle erystal
units, with either 8-mil needle for 78 RPM
or All-Groove needle for all record types, is
0 to 10.000 c.p.s., double-needle 50 to 6,000

needle
a frequency range of 50 to 6,000 c.p.s., double-
needle 60 to 5,000 c.p.s.

Principal purpose of developing the “AC”
ceramic element cartridges, the Astatic an-
nouncement states, is to make the improved

cp.s. The single ceramics have

performance characteristics of the erystal
series available for applications where high
temperature or humidity threaten damage or
impajred performance to crystal or other type
cartridges.

NEW PLUG-IN AND TWIST
ELECTROLYTIC CONDENSERS

Illinois Condenser Company announces a
a completely new and improved line of Plug-in
and Twist-prong electrolytic Condensers to
meet the most exacting commercial and JAN
specifications. Built for the most rugged serv-
ce to which an electrolytic can be subjected to,
they feature a completely new phenolic molded
cap structure that hermetically seals the con-
ta‘ner. Hermetic seal, employing molded-in ter-
minals, is so perfect that these units can be
used for the most difficult conditions en-
countered—from adverse marine operations
to stratosphere use. These capacitors are also
immune to sudden temperature and barometric
changes, and built to withstand wider tem-
perature ranges than ordinarily associated wtih
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electrolytics. They meet all Navy and Army
Air Corps requirements, are available for high
or low voltage requirements, or both. Economy
tn mass producing these new capacitors al-
lows complete distribution, without additional
cost, for civilian TV and usual electronic ap-
plications as well as new and replacement
service in aircraft, fire, police. and related
emergency services. For further information
write Illinois Condenser Company, 1616 North
Throop Street, Chicago 22, Illinois.

TWO-WAY MOBILE CARFONE

This new RCA Carfone equipment, intended
for highly-selective two-way mobile radio com-
munecation in 152-174-megacyele band, fea-
tures transmitter-receiver unit (left) in pop-
nlar “Sandwich Case,” newly desizned speaker,
control unit with palm-type microphone, and
whip antenna. The equipment develops greater

rower output, while retaining the 3l-circuit
selectiviiy and revolutionary transducer modu-
lation contrel which makes possible adjacent-
channel operaton designed to exceed all RMA
and FCC requirements.

NEW ELECTROSTATICALLY -FOCUSED

RECTANGULAR PIX TUBES

National Union Radio Corp. of Orange, N.J.
announces four new rectangular Videotron pic-
ture tubes having gray-filter face plates, three
of which employ electrostatic-focusing in pluce
of the conventional magnetic focusing. This
new series of tubes is available in the now-
popular 14, 17, and 20-inch sizes. The fourth
type, having magnetic focusing is a 20-inch

tube. FoCuwi® .. ..o ciccuwostatic typee —
achieved through the use of a new gun design
having a zero-current focusing electrode oper-
ating at approximately 22% of the second-
anode potential. In new set designs the elec-
trostatically-focused tubes will replace the
equivalent magnetically-focused tubes provid-
ing a savings of about 2 pounds of copper
where electromagnetic focus coils are employed.

Type NU-20CP4 is a 20-inch tube for use
in electromagnetically-deflected sets. It em-
ploys conventional magnetic focusing. Type
NU-20CP4 having a 70° (diagonal) deflection
provides a rectanygular picture of 17 x 12-8/4
inches. In application it is similar to the
now-popular type NU-14CP4/14B¥5, NU-
16KP4/16RP4 and NU-17BP4A except that
it has a larger screen size. The second-anode
votential rating is 18,000 volts maximum—
in use a value of 14,000 volts is typical.

Type NU-14GP4, having electrostatic foecus
is a ld4-inch tube, otherwise similar to the
NU-14CP4/14BP4. It is magnetically deflected
(70° diagonal angle) providing an 11-1/2 x
8-5/8 inch rectangular picture. The pecond-
anode potential rating is 14,000 volts maxi-
mum—in use a value of 12,000 volts is typical,
The focusing electrode requires approximately
2500 volts d-c.

Videotron type NU-17FP4 is a 17-inch tube
having electrostatic focusing designed to re-
place types NU-16KP4/16RP4 and NU17BP4A
in new set designs. Through the use of a
focusing electrode operating in the vicinity of
2500 volts, his tube requires no external focus-
ing field coil. Like the NU-17BP4A the NU-
17FP4 has a second-anode potential rating
of 16000 volts maximum. A typical anode
operating potential is 12000 volts. The NU-
17FP4 has a 70* deflection angle measured or
the diagonal and provides a rectangular pie-
ture 10-3/4 x 1/4 inches.

Type NU-20FP4 is a 20-inch tube similar
to the NU-20CP4 except that it has electro-
static focusing. Other specifications are the
same. The focusing-electrode potential is ap-
proximately 3000 volts for a second-anode
potential of 14000 volts.

Focusing-electrode voltage at essentially zero
current drain is readilv obtained from a simple
fly-hack type power supply operating from
the primary side of the horizontal-output
transformer. Use of a separate rectifier from
the primary is preferable since voltage varia«
tions due to changes in the beam current are
$negligible. A low-cost tuhe such as the 1V2
is satisfactory. Any decentering of the electron
beam due to external causes is compensated
for by the use of conventional electrical-cen-
tering circuits in the vertical and horizontal
voke windings.

CARRYING CASE FOR TUBES

A New Product is announced by Argos
Products Company, Inc., of Genoa, Illinois,
known as the “Television Tube Caddy”. The
company believes that this is the first product
of its kind on the market. It is estimated
that better than 909 of all television service
calls are solved by tube replacements. Also,
because of the variety of tubes needed and
duplication of certain types Dlecause of fre-
quency of failure, a working supply of about
162 tubes need be ecarried by the television
technician at all times. The Television Tube
Caddy has drawers which automatically classify
tubes by sizes, each tube type number clearly
vigsible. Inventory is seen at a glance. Re-
movable partitions permit expansion of stock
te 221 tubes, or allow additional space for
tubes not in cartons or small tools. There is
also a compartment especially sized to carry
22—3AG fuse boxes. Clips on the cover are
installed for holding a current price list and
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Woego Uo Wik the Demtand

AND THE DEMAND IS PHENOMENAL — for beyond our material limitations
... but be patient and your order will be delivered. We are distributing
TELE-ROTORS uniformly throughout all TV areas. .. 'so wait ... don't
compromise with quality. YOU CAN’T BEAT A TELE-ROTOR!

ONSISTENTLY
EPENDABLE

OTATORS 8

This heavy-duty TELE-ROTOR has no match! It's more
powerful . .. will turn any TV antenna array under any
weather conditions. Easily installed .. . it is trouble-free

in performance. Easiest of all to operate!

MODEL TR-2...... rotator with “compass control” cabinet having &%
illuminated “perfect pattern” dial ... (uses 8 wire cable) .. .. $49.95

ONSISTENTLY

|| epenoastLe

The new TELE-ROTOR “CUB” is ideal for average installations.
The same husky motor as the Heavy-Duty model . . . the "CUB”
is the fastest and easiest of all rotators to install. All-In-Line
design ... with trye in-line thrust between antenna and mast.
The 34" STEEL shaft rotates on a case hardened steel ball.. .

= with inline reamed oiless bearings.

MODEL 502A. . . rotator with plastic control cabinet having indicating
meter for “hairline” tuning. (Uses 5 wire cable) .. .......... 54495

MODEL 501A....... rotator with control cabinet having end-of-rotation

signal. Light flashes every 7.2° showing antenna is turning. (Uses 5 wire cable)

...334.95
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inventory sheet. The construction is sturdy
plywood with a Jleatherette covering. Gold
beading adds to its appearance. The Tube
Caddy will be sold through jobbers to the
Television Techanician and Radio Serviceman.
The resale price is $13.50.

TV CABINETS

One of the 1& fine Custom-styled models of
TV cabinets in full door- and half-door motifs
for custom chsassis installations by Serviee-

=

Dealers manufactured by Legion Cabinet Corp.,
88-48 Livonia Avenue, Brooklyn 12, N. Y.
Price Schedules and Photos may be secured on
request.

MASK FOR 12QPAaA

The Cathode-ray Tube Divisiocion of Allen
B. Du Mont Lzboratories Inc., has announced
a specially desizned T-V mask for simplifying
the replacement of the Types 12JP4 and 12RP4
with the Type 12QP4A.

L ==

The new mask is available through the Au-
thorized Du Mont Teletron distributors at low
cost, and will adapt the Type 12QP4A to
early Du Mont Telesets and most receivers of
other manufacture which employ either the
12JP4 or 12RP4.

Popularity of the Type 12QP4A as a re-
placement for the 12JP4 and 12RP4 is based

A4

on its close similarity to those older types,
plus the features of a flatter face, and a
gray filter face plate,

The greater radius of face curvature of the
Type 12QP4A, which is the largest conmsidera-
tion in replacing the older types, i3 ecompen.
sated for by the mask, making the replace-
ment simple and direct. When replacing the
Type 12QP4 for the Type 12JP4 an ion-trap
magnet must be added.

NEW AD-A-SWITCH CONTROLS

Fittinz the right switch to the right con-
trol is further simplified by the latest pry-cff
dust cover of Ad-A-Switch controls offered
by Clarostat Mfg., Co., Dover, N. H.

Instead of the former separate dust-cover
lid held in place by lugs engaging with side
straps on the control proper, the new con-
struction features a single-piece metal casing

with scored center section and tab., This sec-
tion readily prys open and tears off, leaving
the control casing open to take the proper
Ad-A-Switch. Two lugs on the Ad-A-Switch
engage with side straps, and are slightly bent
to hold the switch firmly in place. Switch
mechanism and control rotor are, of course,
duly aligned so that the assembled unit funec-
tions smoothly.

There i3 a choice of six (6) types to meet
any switehing need. The inclusion of the
Pick-A-Shaft feature, providing a choice of
twelve (12) different shafts, meets the me-
chanical requirements for the replacement unit.

HYTRON 20FPA4

The Hytron type 20FP4 is a directly-viewed
picture tube having a rectangular screem with
the standard 4 to 3 aspcct ratio designed for
use in television receivers. The tube utilizes
electrostatic focus and magnetic deflection to
provide 17”7 X 12-3/4” pictures of high quality.

An outstunding feature of this type is its
focusing method. It employs a focusing elec-
trode of zero current design and allows the
set designer to eliminate the magnetic focus
unit. Furthermore, since the tube is of all glass
rectangular construction, a net saving in
weight and space is achieved over the round
glass type of picture tube. The reetangular
shape also permits full viewing of the picture.
eagy mounting of the tube and lastly a saving
in high voltaze insulation.

Other features of the 20FP4 arc:

1: A relatively flat face incorporating a
neutral density gray filter to increase
the contrast ratio.

2: An electron gun designed to be used
with a single-magnet external ion-trap
magnet,

“"COBRA"-TYPE HORN

The new Racon COB-11 “cobra’’-type horn
is designed for public address systems requiring
high clarity reproduction with maximum con-
centration of sound in a horizontal plane. It
provides a uniform sound field over a hori-
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zontal angle of 120° and a vertical angle of
40°. It is of '‘straight” horn design and is
exponentially flared throughout for maximum
transfer of eneryv. The low frequency cut-off
design point is 250 cycles.

The COB-11 may also be used as a middle
register or high frequency horn in high quality
wide range audio systems using 2 or 3 loud-
speakers, The combinuation of high efficiency,
wide angular coverage and low cut-offT make
it ideally suited for this purpose.

For full detuils on this model and the rest
of the complete Racon line, write directly to
Racon Electric Co., Inc., 52 East 19th Street,
New York 3, N. Y.

SPACE SAVING ‘SCOPE

The Simpson Electric Company of Chicago
has in production a new type of oscilloscope
It is the Model 476 MIRRORSCOTIE, designec
to save space om the testing bench. By use of
the Mirroscope principal, the 57 cathode ra:
tube is counted in a vertical position. This
Construction reduces bench requirements to
an area of only 9” x 8”. The cathode ray
image is reflected from a high grade mirror

~mirrescope G

|

mounted in the adjustable cover at the top
of the cabinet, thus the viewing surface is
brought near the eye level when the instrument
is used on Lenches of normal height. Mirror
and wing sides at top - for deflecting light-
fold into the cabinet when it is not in use.
Height is 1634 inches with a width of 9%
inches. Shipping weight is 30 lbs, actual weight
is 24 lbs. Dealers’ net price is $179.50. High
Frequency Crystal Probe is $7.50. For further
information write, Simpson Electric Com-
pany, 5200 W, Kinzie, Chicago, Illinois

STAPLE TACKER

Tiny as a toy, vet efficient as a large in-
dustrial staple tacker, a new pocket-size tool
has been developed by the Heller Company of
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W ARAC
5%86%& TWIN-DRIVEN YAGI

THIS IS IT—the answer to co-channel interference.

Better than twice the front-to-back ratio of previous antenna designs.

Gain comparable to regular Twin-Driven Yagi.

Pinpoint directivity eliminates SEND FOR
ENGINEERING
BULLETIN

NO. 65

other forms of interference picked up at antenna.

Comes tuned for any low-band channel, either stacked or single.

TECHNICAL APPLIANCE CORPORATION

SHERBURNE, N.Y. IN CANADA: STROMBERG-CARLSON ¢O,, LTD., TORONTO 4, ONT.
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Cleveland, Ohio, to effect new savings of time
and money in making wire installations.

This new tacker speedily staples braided,
rubber-coated, single and double strand wire

CAN'T BREAK
WON'T SAG ,

-

and hollow tube lines. Front and rear guides
circle the wire and permit rapid drawing
around dfitlicult angles or corners, along base-
boards, plaster walls, window frames, ceilings,
door jambs and rafters.

Uses improved staple, made
colors, whose driving points easily penetrate

an in several
plaster, composition board, hard and soft woods
(with holding power up to 64 lbs.) Drives the
staple to a desired depth without marring
or injuring the wire.

TV ANTENNA
Channel Mauaster Corp.’s “Clamp-On’’
TV antenna, the first antenna to c¢lamp any-

new

where, solves many mnwounting problems, and

may be installed indoors or outdoors, on
furniture, fixtures, windows, etec.

Simplifving the job of the installation
man, the ‘“Clamp-On’” also permits greater

/ﬂ".

DOUBLE VEE ANTENNA

A great, new engineering ideal Walsco
Double-Vee Antenna with “TWIN-TUBE"” element

construction eliminates sag . . . Guaranteed not to

break. Elements stay firm in perfect alignment for

WRITE
FOR BULLETIN
NO. 60D

lasting high

gain performance. Highly directive . . .

extra high gain on all channels. No mechanical

failures even under severe weather. New molded

insulators guaranteed unbreakable. Outstanding and

lasting dielectric properties. Completely

WALTER L.

46

assembled . .. only 4 wing nuts to tighten.

SCHOTT CO.

Los Angeles 18, Calif. ® Chicago 6, Il1.

variety in home decoration by eliminating
the need for conl!ining the antenna to the TV

cabinet or any other particular location.

The *"Clamp-On” takes u firm grip any-
where. Its ball-mounted, telescoping dipoles
swing out in a 360° are. The elements can
be set to form a Morizontal Vee for any

channel in any direction,-—actually providing

higher gain than conventional indoor antennas,

BOOSTER BY STANDARD COIL

A new and improved television booster, the
Model B-51, has just been announced by Stand-
ard Coil Products Co. Inec.,, Chicago and
Los Angeles. Promising even better TV re-
ception fringe areas and other difficult
locations, this “Standard Booster™ is attrae-
ively styled in a dark brown plastic cabinet
with all popular

for

that harmonizes beautifully
makes of television sets.

A product of the same firm that has just
completed the manufacture of its four-mil-
lionth TV tuner (first in the young industry
to reach this figure), the ‘“Standard Booster’’
is a single stage pre-amplifier featuring con-
tinuous one-knob tuning with no switching
from high to low bands. High gain in all
channels is claimed, with a low noise factor
and use of printed circuits as additional fea-
tures.

Now in production, the new ‘“B-51 Standard
Booster’”” will shortly be available to dealers
and jobbers everywhere. Additional informa-
tion and prices may be obtained from dis-
tributors or by writing to Standard Coil Prod-
ucts Co. Ine., 2329 North Pulaski Road.
Chicago 39, Illinois. or 1919 Vineburn Avenue,
Los Angeles, Calfornia.

S-ELEMENTS YAGIS

The JFD Manufacturing Co.. Ine., Brooklyn,
New York announces the dvelopment of a
new line of 5-Element Yagi Television Anten-
nas for high gain reception in fringe and
remote areas.

A high impedance driven element assures
a terminal impedance which is a true match
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Use Sheldom “Telegenic” Pictune Ties

FOR REPLACEMENTS, CONVERSIONS & INITIAL EQUIPMENT . . .

Miss Connie Corrado
Inspector
Sheldon Electric Co.,

Because ... THEY STAND UP!

“I KNOW THAT SHELDON ‘TELEGENIC’ PICTURE TUBES ARE GOOD. | INSPECT THEM.”
They are custom-made. They have a life of more than 4,000 hours.

(This Advertisement is being repeated by POPULAR DEMAND!)

WRITE TODAY for the new Sheldon ‘“General Characteristics & Di-
sl B mensions’’ Wall Chart containing complete data on ALL Sheldon tubes.
NATURAL IMAGE !

KEEP INFORMED ON COLOR TELEVISION. Get your FREE copy of
Television Mis-Information 4 with its feature presentation on color
television.

SHELDON ELECTRIC CO.

A Division of ALLIED ELECTRIC PRODUCTS INC.

68-98 Coit Street, Irvington 11, N. J.
Branch Offices & Warehouses: CHICAGO 7, ILL., 426 S. Clinton St. * LOS ANGELES 26, CAL,, 1755 Glendale Blvd.

» VISIT BOOTHS 390-1-2 AT THE RADIO ENGINEERING SHOW, GRAND CENTRAL PALACE, MARCH 19-22 ‘

@ 1951—ALLIED ELECTRIC PRODUCTS INC.

SOFT GLOW . i |
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to 300 ohm transmission lines. The five-element
beam, employing triple directors, is custom-
cut to suit exact channel wavelength. “Quijk-
Rig” elements swing into position and wing
nuts tightened for instant assembly. Construc-
ion is of heavy-wall corrosion-resistant air-
eraft alumnum with a 17 OD collector ele-
ment and crossarm.

High front-to-back ratio rejects eco-channel
interference. A special jumper harness is
available for stacking bays where conditions
‘require. Models are available for all low
band and high band channels. JFD Yagi
Model No. 5Y9, for example, identifies the 5-
element Beam cut for channel 9.

Litrature describing the features in greater
detail is available upon request from the man-
ufacturer and its distributors.

SOCKET HEAD SCREW & BOLT TOOL

To meet the need for a single tool that fits
all the popular size socket screws and bolts,
the H. D. Hunter Co., l.os Angeles, has de-
veloped the handy, new “Smitty.”

This cleverly-built, hand tool has five of
the most popular, standard-size, socket-head
wrenches that fold knife-like into a single

sturdy handle. It is small enough to fit eon-
veniently into a pocket, yet its unique design
permits greater leverage than ordinary

wrenches now in use, and gives easy aeccess

———1 to even the most difficult places. The individual
wrenches are made of hirh quality, tempered
steel to assume longer life and can be ground
down when the end becomes worn. When it
i3 no longer possible to grind the individual
wrenches they can be easily and quickly re-
placed by removing the end bolt and inserting
a new wrench of the same size—keeping the
| "“Smitty’’ complete and eliminating the need
of buying a new tool

COIN OPERATED TV SET
Covideo, Ine., one of the pioneers in the
manufacture of coin-operated television sets,

GL B g

Spray on antenna and lead-
in terminals, too; Krylon pre-
vents corrosion and pitting
Krylon is an acrylic spray — not a vinyl
plastic. Spray it, right from the 12 oz.
aerosol can, on the high voltage coil and
insulation ... in the socket of the high
voltage rectifier...on component parts
of the high voltage rectifier circuit. Kry-
lon dries in a few minutes to form a
permanent protective coating of high
dielectric strength.

PREVENT
CORONA

in high voltage
with

having released its original 10” gcreen table
model in October, 1949, is in full production
now on their new 14 inch set which had its
first showing last spring,

NEW REMOTE MIXER-PREAMPLIFIER

Rauland-Borg Corporation of Chicago in-
troduces a new completely seif-contained Re-

circuits

s .

Both inside the set and on the antenna,

\ Krylon seals and protects...makes TV

sets perform better, longer...cuts down

service calls...builds customer good

® will. Two types — clear (list $1.95) and

nonconducting aluminum (list $2.25).

Also in gallons for application by brush-

ing or dipping. See your jobber, or
write direct.

KRYLON, Inc.
2601 North Broad St.  Philadelphia 32, Pa.

ACRYLIC SPRAY

mote Mixer and Preamplifier. It is designed
to mix four inputs (high or low impedance
mikes and ecrystal pickups) and to feed the

program over remote line to main amplifying

48 RADIO-TELEVISION SERVICE DEALER ® MARCH, 1951



equipment located at any required distance
away (up to several miles, if desired). The
Model 1904 Mixer-Preamp may be instantly
converted for use with from one to four
low-impedance mikes by inserting Rauland
R1002 plug-in transformers. Other features
include: Master gain conrol, separate bass
and treble controls, self-contained 24 volt AC
supply and switch for remote relay control
of main amplifying equipment.

CONTINUOUS RECORDED MUSIC
SYSTEM

Ristaucrat, Incorporated, Appleton, Wiscon-
sin, is now forming a distributor-dealer organ-
ization for its new, low-priced, continuous re-
corded music system. Ristaucrat units are de-
signed and priced for easy sale to any size
factory, store, office, or club.

Available in 3 models, all Ristauerat units
are equipped with a patented re-stacker which
holds twelve 45 r.p.m. records.

The Emperor model (illustrated) is designed
for dual use as a portable musie or public ad-
dress system. Encased in an attractive Hart-
mann trunk cabinet, it is sold equipped with
tubes, a 15 watt Webster amplifier, a 127
Oxford PM speaker, microphone and 25 feet
of extension cord. If necessary, as many as
15 additional speakers may be used with the
EMPORER.

All models are available for immediate de-
livery. For illustrated brochure and discount
sehedules, write to: Ristaucrat, Inecorporated,
1216 FEast Wisconsin Avenue, Appleton Wig-
eonsin.

ELECTRONIC MIXER FOR PA

The compact PENTRON AUDIO-MIX has
four individual controls which permit a wide
range of audio blending applications on each
of its four channels simultaneously, with pro-
fessional results. A combination plug and
screw type coupling on the output cord as-
sure easy connection to any audio system.
Other specifications include six high impedance

inputs, four microphone, two phonograph:
microphone gain, 8 db., phonograph gain,
-22db., : selenium rectifier ; two tubes, (12 AX7),
may also be used with 12 AY7 low noise level
tubes for extremely technieal applications.
Frequency response 20 to 20,000 cycles; power
consumption, 8 watts; AC 105/120 wvolts,
50/60 cycles; extremely low hum level. Size
8” x 6” x 5”, weight 414 Ibs. List price $59.50.
For full information and literature on the new
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And 1,000,000 it is - over one miioN
TELREX INSTALLATIONS TO DATE AND STILL GOING STRONG!

In fact, even stronger than ever because more and more dealers
are “going Telrex” every day. They know that a Telrex Conical-
V-Beam means the best picture obtainable, a satisfied “friend-
for-life” customer, and installation that’s
trouble free antenna-wise.

Check up now! Find out how Telrex
antennas can step up your net on every
TV installation by eliminating callbacks
due to antenna failures. Call or write for
the full story and illustrated catalogs. pZ

THE "CONICAL.V-BEAM"* IS PRODUCED UNDER sy [ERE
PATENT NO. 2518297 - OTHER PATENTS PENDING S 7

*Registered
Trademark
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THE SKILL
70O DESIGN

THE FACILITIES
7O PRODUCE

THE ABILITY
TO DELIVER

AMERICA’S
STANDARD OF
COMPARISON

B
ASBURY PARK 5, N.J.

CONICAL-V-BEAMS
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AUDIO-MIX write The Pentron Corporation,
221 East Cullerton Street, Chicago 16.

DIAMOND STYLUS

The Duotone Company of Keyport, New
Jersey, announces the new Duotone Diamond
Replacement Phono Needle available for most
models of standard tone arms.

The new Diamond Replacement needles are
available for most standard pickups and are
mounted in the various shanks and holders
required for each model. For special types,
the Duotone Company offers needle replace-
ment service at the factory where experts will
install the diamond as requred.

The shadowgraph view shows the perfect
symmetry retained by the Duotone diamond
Tip after 1000 record playings.

SHADOWG AR ¥IEW
ihawing the norfeet
et
e Do

@ moen vtyhs

connut nde curver

and teurs groove walls,
cosng nmse and disxrtion

The Duotone Diamond retails for $20.00 for
popular types of pickups with prices slightly
higher for other than standard models. Readers
are invited to request illustrated literature

-

=

4852 SANTA MONICA BLVD., LOS ANGELES 27, CALIF.

/ V. WIRE PRODUCTS

LOWEST LOSS! Tests prove Open Line
insures less than Yith the loss from good
quality leadin. 0.5 DB loss per 100 ft. at 200 mc.
Holds the signal stronger on long line
installations—makes fringe and remote area
installations possible where all other lines {ail.

LASTS LONGEST! Resists atmospheric con-
ditions indefinitely! Grueling 300 hour salt spray
corrosion test proves ability to withstand the
elements in any climate, any area. Poly-
styrene spacers every 6 inches—air insulated.

*'Guaranteed 5 years. Write for authentic

notarized proof of actual laboratory results.

MOST PROFITS! So little difference in cost,
customers readily agree it pays to protect
precious receiver investments with quality
installations. Pocket the extra profits by
increased sales and elimination of

costly call backs.

Through Your Distributor — or Write

T. V. WIRE PRODUCTS

THE PERFECT F)NAL-TOUCH:

N

\§ TO QUALITY INSTALLATIONS

CONDUCTIVE COATING

Now a new fast-drying conductive coating
designated ‘‘“Tube Koat” for recoating the out-
sides of television picture tubes, perfected by
General Cement Mfg. Co., 919 Taylor Avenue,
Rockford, Ill.

There has long been a need by servicemen
and distributors for a way to repair the outer
coating of television picture tubes that are
peeling or have become scratched during re-
pair. Also used to coat the inner part of the
T-V cabinets to prevent high voltage leake
and static discharge.

For further information about ‘‘Tube XKoat™
contact the General Cement Mfg. Co., Rock-
ford, Illnois, or the area representative.

MECHANICAL ROTATOR

Coming at a time when most Americans are
beginning to tighten their belts and purse-
strings, Select-A-Beam, he new, low-cost, hand-
operated, TV antenna rotator “for home or
ham,” introduced to the market in January,
1961, is proving to be doubly easy to sell, ae-
cording to Neo Products Corporation, Erie,
Mich., its developers and manufacturers.

L

A small, worm-gear, control box for at-
tachment to the outside of the house easily
turns the antenna 360° in seconds and may be
operated from either the outside or imside.
Positions lock automatically, but for even more
speed and ease in turning to chosen stations,
a simple, mechanical. metering device has been
provided.

POWER-GRIP WRENCH

A new tool known as the ‘‘Power-Grip”
wrench is being marketed by the Colman Tool
& Machine Co., P. O. Box 364, Amarille,
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RACK & PINION
ACTL

Texas. Incorporating a rack-and-pinion action

with an angle head, the wrench affords ex-
treme pressure application in ordinarily inac-
cessible spots. Head thickness is only 1/8”,
while overall length is 614 ”. Jaw opening gives
an infinite number of sizes from 0 to slightly
over 1/2%.

A handy tool for applying a strong grip
on small parts in close quarters, the wrench
is useful! for machinists and mechanies, tool-
&-die makers, radio and ignition repairmen
and assemblers, instrument makers, appliance
repairmen, and home hobby workers. Made
of fine alloy steel, it is guaranteed unbrealk-
able. Finish is non-glare black with polished
straps. The wrench is priced at $1.50.

PIX TUBE HOLDER

Just introduced by Precision Plastic Prod-
ucts, Inc,, Chicago plastic fabricators, this
new television tube holder is designed to fit
the requirements of all television servicemen.
Called the Tube Vise, this handy device safely
and securely holds any size TV tube in a

rigid, adjustable frame. It is claimed to elimi-
nate or minimize the ever present danger of
tube breakage. Made of clear, lustrous plastic
with web straps that hold the tube front and
rear, it makes profits by facilitating repairs.
Lists at $14.95 postage paid. For full informa-
tion write direct to manufacturer.

BARKHAUSEN OSCILLATION DAMPER

Perfection Electric Company, 2636 South
Wabash Avenue, Chicago has just introduced a
device called the B. O. Eliminator, which is
proving very effective in eliminating the ver-

tical black bars which appear in TV pictures
when Barkhausen Oscillation occurs in the hori-
zontal sweep output tube (such as the 26BQS,
6BQ6, 6EV5, 28EVE, 6AUS or 25AU5, ete.).
Barkhausen Oscillation is set up near the screen

Here’s i

a honey of an idea

rrreducing
Inventories

THE J2aiitoridl

MODEL
W, S.*

REPLACE-AL CARTRIDGE

replaces more than 50 crystal cartridges
now in current use

Servieemen and radio parts jobbers FEATURES
welcorae the Featheride Replace-all
Model W. S Cartridge with Dri-Seal,

for it replaces the large stocks pre-

1. Because of its three-terminal construc-
tion, this one cartridge will develop
either 1.5 volts or 4.0 volts.

viously necessary to meet require- ‘ 2. Only % ounce tracking pressure.
ments. Here you have one cartridge 3. May be installed in any 27 R.M.A.
replacing more than 50 models. You standord tone arm.

save investmeni—vou don’t have 1o 4. Crystal protected with Dri-Seal against

humidity and moisture. This means longer
life.
5. Factory tested, osmium tipped remov-
able needle for 78 r.p.m. records.
Packed in Dri-pack container with rest
button, terminal clips, extra needle
screw, spacers and instructions.

maintain large F‘-tocks—_vou have only
one cartridge to order.

The exclusive Dri-pack container as-
sures the greatest protection during 6.
shipping, storing and handling.

The "Model W. 5.7 is a honey of an
idea—order a supply today.

*Pat. Pending b

ELECTRIC

WEBSTER ELECTRIC

RACINE e WISCONSIN
"Where Quality is a Responsibility and Fair Dealing an Obligation”

RADIO-TELEVISION SERVICE DEALER @ MARCH, 1951 51



grid of the horizontal sweep output tube, is
radiated to the input of the tuner, and sets
up vertical black bars that appear on the
face of the picture tube. They are especially
noticeable with weak signal impulses, as in
fringe area. However, if a concentrated mag-
netic field is placed near the source of the
B. O. the horizontal
tube). then the ahove effect (the black verticul
bars) is usually eliminated.

The designed o
banish Barkhausen Oscillation, is

(the screen of output

Perfection Eliminator,
easily in
stalled by slipping it over the tube as shown
here, The Eliminator is moved up or down or
turned to the right or left until the dark
vertical bars disappear from the picture, This
item is the latest addition to the Perfec-
tion line of radio and television parts which
includes Speakers. lon Traps and
Juster TV Picture Centering Controls

Beama-

NEW V-0-M

Triplett Model 666-RL is a new huandy size,
compact Volt-Ohm-Mil-Ammeter answering
need for portability and quick testing usage.
AC-DC Voltage ranges from 0 to 5000, 1000
Ohms/Volt; Direct Current 1o 10 Amps.
Resistance: 0-3000-300,000 Ohms, 3 Megohms.
3” Red.Dot Lifetime Guaranteed instrument
mounted flush with the panel. Black and red
dial markings on white background. Only one
selector switeh required for all settings. En-
closed, molded switeh retains contact alignment

permanently, Direct connections, no cabling.

eliminates chance for shorts. Precalibrated
rectifier.
Model 666-RL is used in the leather case

by dropping the front and top flaps (one turn
of a fastener). The strap handle permits
hanging the tester during work where both
hands should be free. Furnished with self-

e CIRCLE-X TV ANTENNA uas i

AVAILABLE

COMPARE

UNEXCELLED PERFORMANCE

No other type of TV antenna combines all the features that are
engineered into the Circle-X.

with every Circle-X Antenna, if you want it—200 feet of
300 ohm lead in wire and a 10 foot galvanized steel mast.

Circle-X TV Antenna to any other antenna,

The mechanical
is wAsurpossed.

One 1 Low i mi
Anl:nnyup:ur Installatian V::?::n Rigidity Lead-n :;?: :V"';I: F’::q:egnt'y E"G';"i":::" US’:::::”
o!l jobs Cost Reception Heod Recaily
Circle X X . X X X X X X X
Brand A X X X
rand B X X X X
rand € X
rond D X X
Brand E X X
Brond F X X X X

ond electrical construction of Circle-X Antenna

The high goin of the Circle-X is equal to stocked arrays.

contained batteries, test leads and instructions.
For further information write, The Triplett
Electrical Instrument Co., Bluffton, Ohio

20 INCH RECTANGULAR TUBE
General Electrie’s tube divisions will start
production scon on a 20-inch rectangular piec-
ture tube, it has been announced here.
Designated as the 20CP4, the new tube is
a magnetic-focus and deflection, direct-view

all-glass picture tube for television applica-

217 square

It hus a screen area of

tions.
inches.

Features of the 20CP4 are an electron gun
designed to be used with an external single-
field ion-trap magnet for the prevention of
jon-spot  blemish high-quality neutral-
density faceplate to increase picture contrast
and detail under high ambient light conditions-
and a space-saving rectangular face shape.

Maximum ratings of the tube include: annde
voltage, 18,000 volts; grid-No. 2 voltage, 410
volts; grid No. 1 voltage, negative-bias value,
125 volts; positive-bias value, 0 volts; posi-
tive-peak value, 2 volts,

Further information on the 20CP4 may be
obtained from the Tube Divisions, General
Electric Company, Schenectady.

RSD 3 New Prods.

R-F POWER SUPPLY
Spellman Television Corp. of 3029 Webster
Ave.. New York 67, N.Y. has announced a

The Circle-X gives clecrer, sharper pictures on ali chunn:als (ne
high frequency head needed). It eliminates the necessity of having \
o roter or reflectors. Constructed of ;2 inch seamless aluminum

5% ¥

tubing.
LIST

Circle-X is moade of the light weight corrosion resistant
oluminum olloys thot hove been used for mony yeors, Alloys thot
have been used on oceon going ships. Alloys thot hove proved
themselves when exposed to solt sprdy and other adverse ot

mospheric conditions.
AVOID COSTLY CALL BACKS.
INSTALL CIRCLE-X.

. R\a/{y

new compact high voltage unit designed for
industrial or laboratory applications. It ig
well filtered 4500 volt RF DC Power Supply,
completely enclosed, measuring only 5-5/8" x
431457 57  Voltages up to 7500 volts at 1
milliampere may be obtained. It is available
with either negative or positive polarity out-

PAT. -
PEND.

DEALERS: Air Express or Porcel PosT

Special Delivery direct from foctery to

you through your jobber, if he connot

supply you with the Circle-X from his s -
stock.

CIRCLE-X ANTENNA CORP.

506 MARKET ST., PERTH AMBOY, N. J.

NDRPORA (]
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TRADE FLASHES
[from page 12]

10th issue of the Saturday Evening
Post. The announcement was made
by Tom Clinton, president of the elec-
tronies firm,

Sylvania Launches 1951 Ad Campaign

Sylvania Electric Products Ine. has
launched a 1951 advertising campaign
for its Radio Tube Division which
will coordinate a weekly TV program,
national advertising and comprehen-
sive point of sale material, the larg-
est ever sponsored by a radio and
television manufacturer to promote
radio-television servicing, according to
Terry P. Cunningham, director of ad-
vertising.

New NU CR Tubes

Kenneth C. Meinken, President,
National Union Radio Corp. of
Orange, N.J. has just announced the
development of a2 new design of tele-
vision picture tubes which permits
the savings of over two pounds of
copper in each TV set by utilizing
electrostatic focus in place of electro-
magnetic focus. This savings of cop-
per is achieved by eliminating the
focusing coil used on electromagneti-
cally-focused tubes.

New RCA Service Book

The fifth bound volume of RCA
Vietor Service Data which provides,
in a single hard-cover book, service
and technical data on all 1949 models
of RCA Victor television and radio
receivers and Victrola phonographs,

is now available to servicemen through
RCA distributors.

G. E. Booklet

General Electric Company makes
available a handbook on Recom-
mended Tube Types for AM, FM and
television receiver applications.

The book this time includes tele-
vision picture tubes and germanium
diodes and should serve as a very
complete reference on the tubes which
may most advantageously be used in
your sets.

New Rider Books

The following publications are an-
nounced by John F. Rider, Publisher,
Tnc. 480 Canal St., N. Y. 13, N. Y.:

Rider’s Television Manual Volume
6, the latest in the series of television
servicing data, is now in production.

Scheduled for availability in March,
the new volume takes up where TV
Volume 5 leaves off. Factory-author-
ized servicing data from 66 manu-

RADIO-TELEVISION SERVICE DEALER @

YOUR MOST VALUABLE ASSET...

A SATISFIED CUSTOMER!

You endanger your business reputation when you use “‘just-as-
good” replacement parts. Customer good will is your most valuable
business asset—don’t take a chance on losing it. Use quality OHMITE
resistance parts—known the world over for dependability—and be sure
| your customers are satisfied. Thousands of servicemen, amateurs,
I and design engineers everywhere prefer OHMITE for long, trouble-

free service. Take a tip from them . .. it’s good business!

| Ui vor [
OHMITE MANUFACTURING COMPANY i "
| STOCK CATALOG| &

4846 Flournoy St., Chicago 44, Ill.

f; Be 2 with

~ OH

| RHEOSTATS e« RESISTORS o
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facturers are included in the 12 x 15
inches manual.

B el VEL DX i
LIGHTNING ARRESTERS

in March.
Thoroughly revised and almost com-
at the Lowest Prices
Hew !

pletely rewritten, it is right up to the
minute in its coverage of all types of
vacuum-tube voltmeters (diode, triode, |
2-WIRE
RW-200
/25
ouly € (it

SE RVI C E M E N rectifier-amplifier, tuned, amplifier-
rectifier, slide-back).
TV 'TENNA INSTA[[A"ONS opened a new plant in Beverly Hills,
California to supplement the produc-
The new VEE-D-X
were also consolidated with the new| RW-204 ,50 srecisimilarinioesipn
facilities at 9356 Santa Monica Blvd. | 0“‘7

THE lAST WORD IN Altec Lansing Opens New Plant
tion facilities in Los Angeles and The new VEE-D.x
LIST RW-204, Two saw tooth

The Altec Lansing Corporation has
New York. The two Hollywood offices | 4-WIRE popular low-priced ar-
contact points assure

§ The first and only arrester positive protection for
Promotions and Personnel Changes that will accommodate 4- any 2-wire installation

Dr. R. M. Bowie, formerly manager wire rotator line as well as
regular 2-wire transmission

of the Physics Laboratories of Syl-| fine. .;«" %
vania Electric Produets Inec., Bayside, | eeecesssvescesane '% UL g
]

BT
“\’y'mro:' ¥

17

N. Y, has been appointed to the staff . .
of the vice president of engineering,| The Original 2-Wire

E. Finley Carter, as director of en- RW-300
gineering, according to an announce- For use with 2-wire
M standard transmission
ment by Mr. Carter. line. An air gap plus
The appointment of John T. Bur- resistor provide double

protection. RW-300 is

dick as Director of Midwest Sales of | manufactured of mois-
ture resistant Mica-fill

Sylvania Electric Products, Inc., an-| Bakelite. RW-300A —
nonuced by R. H. Bishop, Vice Presi-| ifing miaste, 200
dent in Charge of Sales. | d«(q LISt

Sylvania Electric Products Inc.,|  LAPOINTE-PLASCOMOLD CORP., WINDSOR LOCKS. CONN.
r/w Radio & Television Division, Buffalo,| -
W’n announces the appointment of William 3
AW D. Stroben as Advertising and Pro serwcemen Dealers )
ﬂVE motion Manager. Also announced is | =50 &
/”MR ( the promotion of Arthur A. Currie e -

y to Field Sales Manager. Former Dis-
. y trict Sales Manager of the New Eng-
\9 ) Jand—Eastern New York State =ales
territory, Mr. Currie assumes his new
TV-ANTEN NA appointment effective immediately.
IN STALLATIO NS L. 8. Thees, General Sales Man- o Manual
ager of the RCA Tube Department 5

A fact-filled, pocket size reference manual ha nou : _ j Catalog No.50
edited by outstanding authorities. Packed s announced the fOHOWIHg DO dlaiog No.

with vital informotion on ali types of tions in the Sales Division.
antennas, Helpful Hints, Do's and Don'ts, W. T. Rothenberger has been ap-
Dimension Guide, Channel Frequencies, pointed Manager of Sales Operations.

Proper Feed Methods and other a
subipt'ac?s. € e many M. J. Carroll continues as Manager

Waldom's Free New 24-Page Replacement

| of the Equipment Sales Section; H. F ‘ ‘C""e M°;;°¢"_2=" :’P‘;;‘ﬁ‘F;:P"’:;'":&' '5’0'"’
. or over iffere ’ s Qa ets.
Ti TY Bersche continucs as Manager of the This handy reference speeds-up your repair
LIMITED R n wal S ] S 1 - T J- B tt time — means more profit to You! Write to-
'e ¢ ales vection; L. J. attag- day for your Free Copy. Just send your

PUBLICATION PRICE 50c. AVAIL- lia has been appointed Manager of the name and address to Dept. D

Renewal Sales Field Force, reporting

ABLE WITHOUT OBLIGATION
to Mr. Bersche.

IF YOU WRITE IMMEDIATELY.

Check these features:

» =MAIL THIS COUPON TODAY " = o L. F. Holleran has been appointed N e et S e i
3 e . . e patente in, tapering
i H Manager of Sales Admmls-tratlon. G. 15 \ the Poten p Japering
i SNYDER MFG. CO., Dept. H C. Brewster has been appointed Man- M| specker efficiency and true
I f th S 1 Pl . S R i low frequency response.
I 22nd & Ontario Sts., Phila. 40, Pa. | | 88°r OL the Dales Llanming Section, N < oo inest voice coils and
- ' e
| I ?V}ld M. R ?toeckgr has been appomted ey crufr;munship to exacting
! ! satributs specifications.
| Pleasesend freecopy of TV'TENNATIPS i S ERTIO the Product Distribution _ (. Uii:"‘;?ﬁ:nuny Guaranteed os
l Nam I Seection. f to construction and perform-
AMe. vv v s 3 R N
1 i J uhu.s Hab'er, Advertising and Sales . . Camies the foll R.M.A. War.
I Address................ EERERE i Promotion Director for all RCA Tech- ranty.
| |

City.o oo ... Zone. .. .State. . . nical Products, will, in addition, be WALDOM. ELECTRONICS, INC.

Acting Manager of Advertising and 911 N. Larrabee St., Chicago 10, IIi.

L--‘-----_--I-_-J
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Public Relations for the Tube De-
partment. Lawrence LeKashman has
been appointed Manager of the Ad-
vertising and Sales Promotion Sec-
tion, reporting to Mr. Haber.

Howard S. Gwynne has been ap-
pointed Assistant to the General Sales
Manager.

D. H. Cogan, President of Air King
Produets Co., Ine.,, New York manu-
facturer of television, radio and wire
recorders today announced the ap-
pointment of Miss Muriel Young as
cabinet design consultant to Air King.
Also announced was the appointment
of Edward S. White as the Assistant
Chief of Advanced Development, Ed-
win Weise Jr. as advertising and Sales
Promotion manager, and Samuel
Olchak as Assistant Sales Manager.

Mr. Carl Holys has been named
Factory Manager and Mr. Ed. Morey
placed in charge of sales announced
by the Wilcox-Gay Corporation whose
plants are located in Charlotte, Mich-
igan. Mr. Ilolys will be in full charge
of all Wilcox-Gay production accord-
ing to an announcement released by
G. F. Langford, Executive Vice Presi-
dent of the Company. Mr. Morey’s of-
fices will be in Charlotte, Michigan.

Appointment of George Krakora to
the newly created position of personnel
director of Stewart-Warner Electric,
the radio and television division of
Stewart-Warner Corporation, has been
announced by E. G. Fossum, general
manager of the division.

Appointment of five new service
representatives and the disclosure that
a series of nation-wide service meet-
ings will begin shortly, was announced
by E. W. Merriam, manager, Teleset
Service Control Department, Allen B.
Du Mont Laboratories, Inc., following
the department’s quarterly regional
service managers and field representa-
tives meeting, held at the Du Mont
East Paterson, N.J. plant last week.

The addition of the five new men,
will enable the department to assure
a field service representative visit to
each receiver sales distributor at least
once a month, Merriam said.

The new appointees include, Will-
iam C. Platt, Northwestern states;
Howard Lester, Southern Ohio and
western Pennsylvania; Raynald Du-
four, Missouri, Iowa and Nebraska;
Erico Compertz, New Jersey and An-
thony Boullion, Baltimore and Wash-
ington, D.C.

Merriam also revealed that the de-
partment would shortly begin publi-

cation of the monthly Du Mont Serv-
ice News, for all service personnel.
This publication will include latest
data on installation and service prob-
lems on Du Mont receivers.

The appointment of Oakley ¥. Hoyt
as Director of Defense Production
for Hudson Wire Company is an-
nounced by its president, Robert M.
Akin, Jr. Manufacturers of fine wires
for over a half century, the Hudson
Wire organization has produetion
plants in Ossining, (N.Y.), Winsted
and Norwalk (Conn.) and Pownal
(VT.) A new Midwest Plant is now

marker.
sharp legihle marking.

m- oa~veles
an oscilloscope.
calibration of marker dial.

Planetary Drive.
Provision for use of external marker.

Switch
TEE VEE 90 OSCILLOSCOPE

level trace.

continuously from 0.5 KC to 7 MC.

mits operation in both directions.

in 5 range.
DC Volts:
AC Volts:

0-5-25-100-250-1000.
0-5-25-100-250-1000.

Net Price

MODEL 323 P.C.

RADIO CITY ‘Pnoml'crs co., INC.

152 West 25th S ( New Yo.k 1N Y,
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under construction at assopolis,

Mich.

Theodore A. Smith, whp for the
past five years has headed the sales
activities of the RCA Engineering
Products Department, has been ap-
pointed Assistant General Manager
of the department, it was announced
today by L. W. Teegarden, RCA Vice
President in charge of Technieal
Products of the RCA Victor Division.

Edwin Dorsey Foster, U.S. Navy
(Ret.), has been appointed Director
of a newly established Mobilization

Complete Senuice Eguitment for

REPTELEVISION
| AND RADIO

Model TV-80 SWEEP GENERATOR & MARKER
A high quality Sweep Generator combined with a TV
Sharp, clean-cut patterns with stability and

Comprehensive range—continuously variable 5—240

Sweep width—variable 400 KC to 10 MC.
Linearity—as required for band pass checking with

High “Q” absorption marker 17 to 48 MC.
Future 1F’s of higher frequencies provided by direct

Marker calibration—accurate to within 1 per cent,

Special design permits retrace to be blanked out
indenendentlv. regardless of type of oscilloscope used.
Controls for regulating sweep width-——sweep am-
plltudﬁpha:mz—marker tuning—Pilot Light—Power
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Combines two essential instruments needed in TV
testing alignment—service. A complete oscilloscope and
a complete sweep generator that can be used indepen-

dently. Oscilloscope also has its own variable linear *

sweep. Sinusoidal sweep with phasing control for use ¥

with internal R¥ sweep generator when testmg band *
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Independent sweep generator has a center frequency
mange of 1.5 to 46 megaecycles giving a choice of any
IF frequency desired. The band width can be varied

Traveling detector probe is included for observing
signal at any point of the RF circuit under test,
Supplied with tubes, probe, coaxial output cable.
NEW MODEL 654 V.T. VOLTMETER
Electronic balanced bridge type push pull circuit
V.T. voltmeter for A.C. measurements, as well as D.C.
A discriminator algnment scale with zero center per-

Ohmmeter measurements—0.2 ohm to 1000 megohms

DB: —20 to 16, —6 to 30, 6 to 42, 14 to 50, 26 to 62.
Complete with isolation probe and leads.
........... $57.50

NEW DYNOPTIMUM FREE POINT TUBE TESTER

The only tube tester that protects against obsolescence
by having 2 extra circuit and tube element switches that
are spares and are not used with 2 extra socket caps for
possible new tube bases—more pins and elements.

Besides it is a free point tube tester designed to test
the very latest tubes such as the new 8-prong sub-minia-
tures, etc. Unusually speedy to operate, simple and ac-
curate. New design roll chart gives approximately 1,000
tube listings. All short-leakage and quality tests included.
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Net Price
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8.8 ¢

$58.95 not price

Buy from your Jobber. Insist
on R. C. P. instruments.
Write For Catalog RD2.



"The Professional Radio-Television man's
Magazine'— published monthly. All articles
are exclusive and timely. Practically every
issue is worth what an entire | year sub-

scription costs,

SAVE Up to $1.00 each.
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% The more in a group the bigger the savings.
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Planning Department of the RCA
Victor Division of Radio Corpora-
tion of America, it was announced
today by Charles M. Odorizzi, Operat-
ing Vice President of the Division.

Vin Ulrich, Manager of National
Union’s Renewal Sales Division an-
nounces the appointment of William
H. Clithero, Jr. as District Manager
for the Southwest territory, comprised
of the states of Texas, Oklahoma,
Arkansas, and Louisiana. Bill will
handle renewal sales of N.U. receiv-
ing tubes, Videotran teclevision picture
tubes, and panel lamps. Ilis head-
quarters will be at: 3100 Iedgerow,
Dallas, Texas.

The appointment of H. 1. (“Dan”)
Danziger as Vice-President is an-
nounced by Henry L. Crowley & Com-
pany, Inc., West Orange, N.J. This is
addition to his previous duties as
General Manager.

TAPE RECORDERS

[from page 37]

assembly (E-20) should be replaced
when pads are worn or ineffective. This
assembly is readily replaceable when
two retainer screws in rubber mounts
are loosened. The pinch roller assem-
bly (I3-28) is freed by removing the
center attaching screw. When a new
roller is installed, take care that it
fits without play yet revolves freely.

When any of the mechanism levers
are bent, damaged otherwise, or ex-
cessively worn, replace the complete
mounting plate assembly, Otherwise
return the complete unit to the factory
for repair. For further details see
literature issued by the manufacturer.

ROTATORS

[from page 28]

models LZX-2 (2 bay) and LZX-4 (4
bay). In this data, determined in the
C-D, Radiart laboratories, the direc-
tion of the total force was that which
presented the greatest projected area
of the antenna and mast to the wind.

It will be noted in the chart for
1.ZX-4, under the double lines in the
columns for various mast heights, that
values are obtained which exceed the
safe limit of the Tele-Rotor. It is
therefore, imperative, where the vel-
ocity of the wind may exceed 70 mph.,
that the Tele-Rotor be mounted inside
the tower, if used, or that a standard
superstructure (Iig. 9) be used in
the installation.

In installations where several feet
of free mast exist between the top
of the rotator and the lower antenna

RADIO-TELEVISION SERVICE DEALER ® MARCH,

bay, it is recommended that guys be
attached to a rotating guy ring
(Fig. 10). When guys are required,
the use of guy wire thimbles will pre-
ment chafing of the loops thru the
guying holes. A turnbuckle incorpo-
rated into the lower end of each guy
wire will allow proper tensioning. It
is important that the guy wires not
be drawn up too tightly.

Fvery service dealer should check
and know his local rules and regula-
tions pertaining to antenna and ro-
tator installations. Underwriters’ Lab-
oratories requires the grounding of
both the antcnna and rotator down-
leads thru suitable lightning arrestors.
The National Electrical Code also
requires the direct grounding of the
antenna installation.

ROOF MOUNT

(from page 39]

in height three or more cables are used
to prevent the mast from buckling.
Turnbuckles are inserted in the points
shown at (6), and even tension is
maintained in these cables. The mast
is then cranked up to about 5 degrees
from vertical position and the re-
maining guy cables are secured to the
roof. Following this the mast is slowly
cranked to a vertical position. See
Fig. 4.

The mast can be self guyed while
erecting by attaching a guy cable to
each end of the roof as shown in
Fig. 1 exactly the same distance and
height from the ridge of the gable

295 M.A
12.6V. 5A.C.T.

L-212—TV, 365V,
5V 2a; 5V. 6A.,
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6.3V. C.T. ot 20 A.

117V. to
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Insure BETTER Television Service to Your

Customers! . . . . Ekcludivelty Dedigred

HIGH VOLTAGE AND
ELECTROLYTIC TUBULAR

TELEVISION
CAPACITORS

Especially Enginecered for Television Circuits by
INDUSTRIAL CONDENSER CORP.

‘The economical quality Iine for r 181 C Corp.,
manufacturers of Capacitors exciusively brings you highest quality for
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prices! Spectal Capacitors are Pyroteen impregnated for low power
factor, high insulation resistance, high operating temperatures. Oil,
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Ask Your Jobber for our Attractive Prices Today!
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Television, Radio, every electronic and industrial application—all types.

Send for Complete Catalog
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Modern plant built by Industrial Com-
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SERVICE- MEN !

Don't risk dangerous
Tube breakage

® ADIJUSTABLE
Safely holds all round and rectangular

tubes for repairs yn IMMEDIATE
® NON-CONDUCTIVE PLASTIC $ﬁ 4-95
No special insulation needed DELIVERY
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628 W. LAKE ST., Dept. RT-3, CHICAGO ¢, ILL.
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Fig. 4. Mast almost completely raised
vertically.

that the mast is secured to roof mount.
A turn buckle is used in each cable
to take up or loosen tension as mast
is being erected.

TUBE TOPICS

[from page 41]

for a minor change in the 6BC35 to
provide a slightly higher plate current
and correspondingly greater trans-
conductance. The 6BC5 when original-
ly introduced in the Philco sets was
known as 6AG5S, Since the manufac-
turing tolerances for transconduct-
ance are about * 209, it follows that
a 6BC5 on the low side of center may
actually have lower transconductance
than a 6AG5 on the high side. In
general, however, 6BC5 should provide
a bit higher gain than 6AG5 because
of the higher average transconduc-
tance. Capacitances and series in-
ductances are the same in both types.
Significant pentode characteristics are
listed below: See Fig. 2.

As a triode the 6BC5 has propor-
tionately higher transconductance and
about 5% lower amplification factor
than the 6AG5. These differences are
not at all significant.

6AV5GT, 6AUSGT, and 6BQ6GT

6BQ6GT was the original low-cost
horizontal sweep amplifier tube which
was followed by the 6AUSGT and
6AV5GT. 6BQ6GT has a top cap
while the others are single-end. Char-
acteristicwise the 6AV5GT is the
same as the 6BQ6GT- maximum rat-
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6AGS5S
6AGS GBCS
Y

Heoter potential .6.3..___.6.3.“. volts
Heater current__. 0.3...__0.3_.__amp.
Plate pctential. - 250..__.250. _..voits
Screen potential _ 50 = 150... .volts
Cathode bias

resistor_. 480_._..180.__ ohms
Piate current_ 6.5 7.5... _ma.
Screen current. . 2 .24.__ ma.
Transconductance___ _5000.. 5700.. micromhos
Plote resistance______0.8_____0.8___._megohm

Fig. 2. Characteristics of 6AG5 and
6BC5 type tubes.

ings are likewise identical. Obviously
then they are interchangeable by
changing the socket connections. (see
Pig. 3). But if the single-ended
6AV5GT is used, a socket eapable of
handling peak potentials in excess of
5000 volts with a normal accumula-

P G2 Gt
o capP
K NC
G) Op
7
H H QV H
ORLIO,

Gi~ KEY G2 NC  KEY Tk
6AUSGT 6BQ6GT
6AVS5GT 25BQ6GT

25AV5GT

6AV
6AUSGT— r‘saqgg
¥ ¥ -
Heater potential 6.3___. .6.3_____volts
Heater current__.___ 1.25_. 4.2____amp.
Plate pctential ___ _.volts
Screen potential____ _ 100_____ 150-___volts
Mu, grlds No.d
to No.2______ . 59__..._.45

Transconductance__ _6000___.5500___micromhos

Fig. 3. Socket connections and char-
acteristics of 6AU5 and 6BQé Type
Tubes.

tion of dust and moisture must be
employed. In many sets 6AV5GT and
6AU5BGT are directly interchangeable
even though there is a difference in
characteristics which is not readily

Fig. 4. Socket connections of 5V4G,
83V and 83

I

)

evaluated from the published values. life on those or similar sweep am-
What has been said of the 6-volt tubes plifiers, the serviceman should check
applies also to the 25-volt versions. the plate and screen currents to see if

In general, it will be found that they are within ratings. Sometimes
6AUSGT requires somewhat less grid with insufficient drive or too high

drive voltage and negative bias than scrcen voltage the lorizontal sweep
the GAV5GT or 6BQGCT. Where amplifier tube draws excessive plate
there is ample drive from the horizon- current resulting in excessive plate
tal oscillator these differences are dissipation. Melting of solder on the
swamped out. When making suech a top cap of a 6GQGGT is a definite
substitution, the serviceman should sign of excessive plate dissipation.
measure the plate and screen currents 5V4G, 83V and 83
and make sure that maximum ratings Types 5V4G and 83V are identical
are not exceeded. except for basing. In power rectifier
Incidentally, in the event of shart applications there is no reason why

—

H
H

TV Servicemen and
Servicing Contractors,
staggering under tremendously
increased load of Service calls—now turning te OAK RIDGE! Designed and developed by TV
Service Engineers, Oak Ridge Portable Laboratory of Four Test Instruments permits servicing
with er without station on the air, supplies substitution signal for all TV circuits: Pix, Sound,
Synch, Sweep, Linearity, etc. TV troubles now quickly, easily found and corrected right on the
job, by the only fool-prooef method! Signal Tracing by Signal Substitution!*

Four OAK RIDGE Precision Portable
TV TEST INSTRUMENTS

Solve 959% of TV Servicing Problems

RIGHT ON THE JOB!

3 MODEL 101 MODEL 103 i
SUBSTITUTION SIGNAL e 5
< TESTER GENERATOR s ho 371‘%‘
-
v:, 3 ;-,i Has Test Speaker witn Combines small size,
ﬁ‘ voice coil and trans- sturdiness, ACCURACY
| 5 former connections, and dependability. Lo-
& 7 range of resistors, pa- cates trouble fast. from
per. ceramicon, electro- antenna to CRT or
tvtic condensers, vari- speaker, Packed with
able pot; and sanple sig. tracer— features to make TV servicing
ecan be used as audio signal tracer $17 95 easier, faster, more profitable!
for Radio & TV. Dealer’s Net, Dealer’s Net g . -
o MODEL 104 FOUR INSTRUMENTS
“SYNCHRO-SWEEP" ' IN CARRYING CASE I Moo ENTo2

Pat. App. For A COMPLETE PORTABLE MG
TV TESTING LABORATORY |  ‘Tester

New inven-
tion for TV
testing. wide-
ly endorsed
ihy experts, l

| Perfect midget

Contains 4  instrument for
Instruments | portability and
described | accuracy. PRE-
here. Each | CISION MOVE-
individually | MENT has 3
removable. ranges: 0-500V,
0-15KV, 0-30
MODEL KV and 10,000
A-100 | ohm-per-volt sensitivity. ldeal for

Net Price hi-voltage testing of TV sets right

test pattern, scope, or bench equipment-
in the b 1
pouers wa - $44.50 | 5122, 40,01,..;@ e $11.95

*write Today for YOUR FREE P R 0 D u c T s

CeTA7 Gl P RCED G Wty Mfg. Div. of Video Television Inc.

nical Booklet “TV SERVICING 37-01-D VERNON BLVD.,
TODAY”, LONG ISLAND CITY 1, N, Y.

A GOLDMINE of information. Detailed description of new improved servicing techniques. Yau can’t afford

'Supplies own

it s ynch. and
5.7 sweep pu!ses I

for signal

tracing synch.

and sweep circuits with or without

to be without it — and it's yours for the asKing!
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83V’s which are available can not be
substituted for 5V4G by means of a
socket change (see Fig. 4). In TV
damping ecircuits the substitution is
okay if the maximum inverse peak
rating of 1400 volts is not exceeded.
While the 5V4G tubes being made
today are rated for 2100 volts in
horizontal damper circuits, it’s quite
possible that tubes of older manufac-
turer or type 83V won’t handle this
application. In passing, it might be
well to point out that type 83V was
originally introduced to replace type
83 in many circuits, although the 83
has a higher inverse peak rating of
1550 volts and, of course, a somewhat
lower tube drop. This means an 83V
will give somewhat less output volt-
age than an 83, which may not be
important in some applications, mak-
ing the 83V a satisfaciory substitute.

KITS

[from page 38]

Radio theory is valuable knowledge.
But you old-timers know that it took
years of actual experience handling
radios before you could translate that
his first kit than would a chap with

hasic theory into cash-producing real
understanding. The same is true of
test equipment. Sure, you “know how”
it works, but, you’ll admit that to be
thoroughly “at home” with an instru-
ment you've really got to construet
one, or something almost exactly the
same. The basic idea in most leading
TV training schools today is to make
the students build actual TV sets so
they’ll know how and why they work,
and so they’ll know what went wrong
in any circuit, if one should bloop.
You only get the “real feel” of some-
thing you actually put some of your-
self into. ITundreds of servicemen have
told me that they got a tremendous
“kick” out of assembling their own
instruments. It’s the emotional satis-
faction, the pride and thrill of seeing
your own labor converted into some-
thing that contributes to your own
income. Or, as I said before, if know-
how and labor is your stock in trade,
don’t be too hasty about buying it
from someone else. And remember,
reliable instrument kit manufacturers
stand as squarely behind their prod-
ucts just as any other type of seller
of assembled equipment. It’s possible
that a rank beginner might have to
work a little harder putting together

AHIS IS 1T/ e RELAY

WITH Duterchangeable (Cocl

a lot of technical background, but,
that’s a part of this business that
should be sought after rather than be
avoided, for after all, once you are
a serviceman, trouble-shooting is go-
ing to be your every-day routine job.

AUDIO DRIVERS

[from page 21]

grid, Since only one of the push-pull
grids is drawing current at any in-
stant, driver transformer turns ratios
are always considered as being the
ratio of the entire primary to one-
half the secondary.

Figures 34 and 3B are identical ex-
cept for turns ratio. In each case the
tube is assumed to have an internal
plate resistance of one thousand ohms.
Remembering that the impedance ratio
on transformers is equal to the square
of the turns ratio, it is easily seen
that in Fig. 34 with an impedance
ratio of four-to-one the driver will
present an internal impedance of two -
hundred and fifty ohms. In Fig. 3B
the impedance ratio is sixteen-to-one,
and the driver will show an internal
impedance of only sixty two ohms or

JANUARY 1949

BACK NUMBERS of "RTSD"

Order them now —the supply is low.

MAY 1950

GUARDIAN UELECTRIC

1606-C W. WALNUT STREET

50

FOR A WIDE RANGE OF RADIO APPLICATIONS
GUARDIAN Series 200

Interchangeable

COIL and
CONTACT

Switch Assembly

Two basie parts—a coil assembly \\
and a contact switch assembly— 4
comprise this simple, vet versatile relay. The coil assembly consists
of the coil and field piece. The contact assembly consists of switch
blades, armature, return spring and mounting hracket. The new
Guardian Midget Contact Assembly which is interchangeable with
the Standard Series 200 coil assembly, is also available in either
single pole, double throw : or douhle pole, double throw.

CONTACT SWITCH ASSEMBLIES

Cat. No. Type Combination
2060-1 Standard Single Pole Double Throw
200-2 Standard Double Pole Double Throw
200-3 Contact Switch
Parts Kit
200-4 Standard Double Pole Double Throw
200-M1 Midget Single Pole Dosuble Throw
200-M2 Midget Double Pole Dosuble Throw
200-M3 Midget Contact Switch Parts Kit
13 COIL ASSEMBLIES
A.C. COILS* D.C. COILS

Cat. No. Volts Cat. No. Volts
200-6A 6 A.C. 200-6D 6 D.C.
200-12A 12 A.C. 200-12D 12 D.C.
200-21A 24 A.C. 200-24D 24 D.C.
200-115A 115 A.C. 200-32D 32 D.C.

200-110D 110 D.C.

*All A.C. coils available in 25 and 66 cycles
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8 Manuals

TELL THIS STORY

Most servicemen inform us that they prefer RIDER
MANUALS for -their absolute reliability. Daily, they
depend upon our Factory-Authorized, Factory-Accu-
rate servicing information (from the service depart-
ments of the receiver manufacturers themselves) to
speed repairs . . . remove all guesswork . . . and
assure the satisfactory completion of repair jobs,
whatever their nature. .

Others favor the completeness of RIDER MANUALS

. and the fact that, from this SINGLE SOURCE,
they can get everything they need . . . original pro-
duction runs, subsequent production runs—-with all
the changes.

And still others say it's the ease with which they
are able to locate the exact data they want .
and the ease with which they can make full use of
this information.

Whatever their individual reasons may be,
all agree

Rider Manuals

they

The Latest in Television!

Rlder TV Manual Vol. 6

Despite severe production diffi-
culties, this new “‘BIG"" TV Man-
ual is ready for you. However,
due to extreme paper shortages,
we were unable to produce as
many as we feel will be re-
quired So make sure of your

copy . . order it from your
Jobber TODAY! This is another
LARGE SIZE manual, with the equiv-

alent of 2320 of our former 82 x11”
page size, all filed in place.

The Latest in Radio!

Rlder Manual Vol. XXI

FACTORY-AUTHOR!ZED servicing
material from 61 manufacturers
AM--FM—Auto Radios—Record
Changers Disc and Tape Record-
ers. Coverage from Dec. 1949
through Oct. 1950. 1648 Pages
PLUS Cumulative iIndex
Volumes XVI through XXi. $2100
Make sure that your Working Library of RIDER
MANUALS is complete . . . with ALL of these
indispensable volumes on hand.

Television Manual Volume 6 (I’lus Index). $24.00
Television Manual Volume 5 (I'lis Index). . 2400
Television Manual Volume 4 (I'lus “How It

Works™ ook and Index). . 24.00
Television Manual Volume 3 (I’lus ““flow [t

Works™ Book and Index) 24.00
Television Manual Volume 2-—In new, lurger

page size, 127 x 157, (I'lus “"How It Works™

Book and Index) - 24.00
Television Manual Volume 1 (I'lus *"How Tt |

Works™ Book and Index). . 19.80
Volume I 21.00
Volume 21.00
Volume 22.50
Volume 22.50
Volume 19.80
Volume 9.90
Volume " 22.50
Volume 1# (each volume). 19.80
Volume V 2 15.00
Abridged Manuals 1 to V (one volume) 19.80
Master Index, Covering Manuals Vol 1 lo XV 1.50
PA Equipment Manual, Volume L. .. _ . .. 18.00

JOHN F. RIDER PUBLISHER, INC.
New York 13, N.Y.

480 Canal St
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s0. The self-evident conclusion is, of
course, that the greater the step-down
ratio the better. This is true within
limits.

Another faet enters the picture
here, this heing that the greater step-
down ratio also steps the voltage down.
If we have too great a step-down, we
will find ourselves without sufficient
voltage for the grids. Also, if the
step-down is great enough so that the
impedance reflected into the secondary
approaches the d-¢ resistance of the
secondary, it doesn’t pay to step-down
any further, since the total impedance
of the secondary as seen from the grid
can never be less than its resistance.

The following procedure for finding
turns ratio required will be satisfac-
tory for most purposes, but is still
simple. First. look up the power out-
put of the driver tube and the recom-
mended load resistance for it. Mul-
tiply this wattage by the resistance,
and then take the square root of the
answer. This is the voltage acvoss the
primary. Multipls this by one and
four tenths to find peak voltage across
the primary. Then look up the peak
AT grid voltage vequired per grid of
the push-pull tubes. Tf this is given
erid-to-grid, divide by two. The volt-
age ratio is the turns ratio required.
Of course. the voltage ratio will prob-
ably come out something like two
hundred and sixteen volts on the pri-
mary and forty nine volts on half the
cccondary. Transformers aren’t made
with ratios like that. so use the next
smailer ratio. In this ease two hundred
and sixteen-to-forty nine is pretty
close to four-to-one. which would be
u=ed.

A bleeder resistanee is used across
a power supply to improve the regula
tion. The same thing is often done
to a power driver. as shown in Fig. 4
Resistors BRI and RZ2 are about ten
thousand ohms each. They load the
driver while the grids are not drawing
current, markedly improving regula-
tion and reducing distortion.

Once the power driver is under-
stood, a great advantage of zero bias
class B tubes immediately stands out.
With zero bias, one of the grids is
always drawing current, the driver
is never running without a load, and
driver internal impedance becomes
less critical, although still important.

MC METER

[from page 261

able to create at least 20 liorizontal
black and white bars across the sereen
of picture tube, This would require
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BEAT THE TUBE

SHORTAGE!

Receiving tubes are getting scarcer every duyl
This book shows you how to keep sets working .
aven though exact replacements are unavailable.

RECEIVING TUBE SUBSTITUTION
GUIDE BOOK

BY H. A. MIDDLETON
for TV-AM-FM Receivers and
Allied Equipment!
% 2500 Radio and TV Substitutions
‘ are Listed! y¢ TV Receiver Filament
| Wiring! # Heater Substitution Wiring
=il tnstructions! % Tube Types Classified
= by Functions! s Other Priceless Data!
Place your order today! First printing sold within 21
days! Second printing is now oft press and will sell
as fast! Make sure of your copy!
224 pages. 8//2 x 11 inches. Heavy, durable paper
COVET. o o v vt i it aan e Only $2.40

« EXPERT

with OSCILLOSCOPES

This practical book tells you everything you should
know about an oscilloscope! WHAT it is . . . what it
can DO ., . and HOW to use it properly!

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by John F. Rider and Seymour D. Uslan

The FIRST and ONLY book that so fully and clearly
describes the 'scope . . . its construction . . . its
capabrlmes . its applications in servicing, engnneer-
ing, research . with thousands of time-saving and
labor-saving references charts, waveforms, etc.

All oscrlloscopes produced dur-
ing the past ten years, a total of
more than 70 different models, are
accurately described—with speci-
fications and wiring d|agrams

Planning to buy a 'scope? This
book will help you select the type
best suited to your needs! If you
atready own one, the book will
show you how to increase your instrument's usefulness
and, naturally, its value to you!

We GUARANTEE that it will SAVE and
EARN many, many times its cost for you!
992 Pages 500,000 Words « 3,000 lllustrations
B8Y2 x 11" Size o 22 Chapters » Comple'oly Indexed
Easy to Read « Cloth Bound And only $9.00

with ANTENNA SYSTEMS

TV MASTER ANTENNA SYSTEMS
‘ | by ira Kamen and Richard H. Dorf

fonsime

50 million dollars will be spent in
1951 for TV Master Antenna Sys-
tems installed in apartment build-
ings, hotels, hospitals, etc.. .. in
both new and old buildings. In TV
MASTER ANTENNA SYSTEMS, the authors provide a
practical working manual which deals with instal-
lation, maintenance, usage, etc. This book shows
how the Master Antenna is installed, how it works,
and how you can capitalize on this fast-growing field.

368 pages. 234 explanatory illustrations, Cloth
bound ... .Only $5.00

10-DAY MONEY-BACK GUARANTEE — Mcke these
books PROVE their value! Unless you agree they are
the best investments you've ever made—return the
books, in good condition, for refund.

RUSH THIS COUPON TODAY

JOHN F. RIDER PUBLISHER, INC.

480 Canal Street, New York 13, N. Y.

Please send me the following bonks on your 10-day
MONEY-BACK GUARANT

RECEIVING TUBE -UI' S “UFXO\
GUIDE BOOK
“ENCYCLOVEDILY ON CATIIO -
OSCILLOSCOPES AND THIEIR USIE
TV MASTER ANTENNA SYSTEMS

................... Zone. State
SAVE POSTAGE. If you enclose check or moneys
order WITH coupon. we will prepay postage charges,
Money back if you return books within (0 days.

[] Check Enct.” [ Money-Order Enct. {7] C.0.D 2
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for TV in ’5|

Merit is meeting the rapidly rising
demand for TV replacements with a
TV line as complete as current and
advance information will permit

TRY MERIT FIRST FOR
TV CONVERSION OR
REPLACEMENT!

HVO06 — Universal Ferrite
core “FLYBACK" permits wid-

es coverage:.
L]

MDF70 — 70° ‘high efficiency
Ferrite yoke for tubes up to 19”

MWC-1—Width linearity con-
trol with AGC winding (Auto-
matic Gain Control).

FOCuUsS
COlLs

4

’
Write. today for:

((J MERITTV REPL GUIDE AND CATALOG:
—Dec. 1950 issve. Up-to-date listing
of all replacements,

D MERIT 1951 CATALOG No. 511}
Show specs. on complete line of TV,
Radio, Amateur and Industrial
Transformers.

STING
© MERIT'S L
o SAM'S PHOTOFACTS

REFER T
IN HOWAR

’f{"ﬂl,‘v&%fﬁ

TAPE-MARKED
Y0 HELP YOU!
Hondy tape mark_-
ing on every Meril
Transformer.shows
permanent hook-

vp dato for quick
reference. ORIG!-
NATED BY MERIT.

TRANSFORMER CORP.

4447 NORTH CLARK ST., CHICAGO 40, {LL.

able to create at least 20 horizontal
black and white bars across the screen
of picture tube. This would require
a modulation frequency of about 1600
cycles. See Fig. 2.

It will now be possible to adjust
the vertical height and vertical linear-
ity controls without a test pattern
properly by watching the spacing be-
tween the black white bars. When
correet adjustment is made the spacing
should be even throughout the entire
picture tube.

For cheeking and adjusting the
horizontal size and horizontal linear-
ity without a test pattern a similar
procedure 18 used. The modulation
frequency, however, must be made
very much higher as only 1 black and
1 white vertical bar would appear for
every 15,750 cycles of modulation.
To create 20 white and black vertieal
bars on face of CRT, a modulation
frequency of 300,000 cycles is required
to modulate the carrier of the mega-
cycle meter. Sce Fig. 3.

‘When adjusting the horizontal size
and horizontal linearity controls we
look for even spacing of the vertical
black and white bars across the entire
face of the CRT. This is a simple
and foolproof method.

Checking Video I-F Response

Another important use to which this
instrument can be put is plotting a
video i-f response curve. It is accom-
plished in the following manner. Re-
ferring to the block diagram in Fig. 4
a scope or a-c¢ meter is connected to
the video amplifier plate load. The
unshielded pickup coil of the Mega-
cycle Meter is placed near the mixer
tube. Use Megacycle Meter with mod-
ulation switch on and rotate through
the i-f range, which in most cases
will run from 20 through 28 mec.
Adjust the meter range switeh or

[
1 |

22 23 24 25 26 27 28

|
20 24

Fig. 5.

vertical control on the ’scope to in-
dicate not more than maximum in-
dication on the meter or ’scope. When
a ’scope is used, the 120 cycle saw tooth
modulation will be observed. Adjust-
ment should be made while running
the Megacycle Meter through the en-
tire i-f range using graph paper and
starting at 20 me. See Iig. 5. Observe
and record the voltage or deflection
amplitude of ’scope on graph paper.
Repeat the same procedure at 20.5 me

I-F Response Curve.

RADIO-TELEVISION SERVICE DEALER @ MARCH
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YOUR BEST BUY

Block from Times Square ... Walking
| distance to everything worthwhile.

HOTEL

LINCOLN

44thw 45th STS.«r 8th AV.
.NEW YORK

53.50

1400 Rooms, each with
Tub and Shower, from ..

TECHNICAL WRITERS

WANTED
experienced in the field of
i radio-electronics, to write

technical manuals, instruction
books, etc. Must have good
radio-electronics background.
| Experienced writers prefer-

red. Write Box 51, Radio-

Television Service Dealer, 67
‘ W. 44 St., New York 18, N.Y.

Your Surplus TUBE
ALLOTMENT

iGet, 100% Turn Over on Your Stock.
SEND LIST & REST PRICES.
IMMEDIATE PAYMENT.

. " Dept. D. 6 Church S{.
" TAB New York 6. N, Y,
That's A Buy Wirth 27430

FREE GET YOUR
COPY FROM

YOUR PARTS JOBBER

TV CONVERSIONS

COLOR & BLACK and WHITE

Latest and authoritative 35 page booklet giving
tomplete [nformation, schematics and detailed drawings
on how to convert your present TV set to COLOR or
te a BIG 16" or larger screen,

Send $1.00 and receive your booklet postpald.
Write for FREE parts list,

COLOR TELEVISION LABS.
1638 Wesvch_ser_Ave;

$D-1
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Repeat in steps of every half mega-
cycle, being careful not to change the
coupling or the gain control of tele
set. When the last indication is made
on the graph, all points are then
joined together and a complete i-f re-
sponse curve is obtained.

SWEEP GENERATOR
[from page 191

When this is necessary, the instruction
manual of the particular ’scope in use

should be consulted.
Requirements for Good Sweep

A good sweep generator should have
adequate frequency coverage for the
television channels, and for this rea-
son should extend to approximately
220 megacycles. The sweep width
should be easily controlled and ex-
tend to at least 15 megacyecles so that
the over-all 6 megacycle TV band-
pass can be seen in its entirety on the
screen of the scope. Inasmuch as the
inter-carrier type of TV receiver has
a 4.5 me sound i-f frequency, the
sweep generator should be able to
cover this range, and the lowest fre-
quency setting should be at least 4 me.

The sweep generator should also
have a phase control, an input jack
for the marker generator, an r-f at-
tenuator for output control, a syne
output terminal, and a linear sweep in
@ither direction. Of great importance
is also the fact that the sweep output
level should remain constant for the
entire sweep range. A change in out-
put level during some portions of the
sweep will lead to erroneous humps
or dips on the pattern obtained on the
scope.

Additional refinements would in-
clude provisions for blanking the re-
turn trace, thus eliminating the ne-
cessity for accomplishing this at the
oscilloscope, and inclusion of a marker
gystem.

The marker system (or a separate
marker generator) is necessary in or-
der to establish the frequency points
along the response curve which shows
on the scope. It is only by utilizing
such & device that we can be sure
that the band-pass is set on the re-
quired frequencies, for the sweep gen-
erator only gives the response curve
and does not indicate exact frequency
points along it.

A discussion of marker generator
requirements, as well as typical pro-
cedures for utilizing the three align-
ing units of sweep, marker and scope,
will be dizenssed in the next issue

of RSD.

Hands You Another TV Profit-Maker!
NEW “littte Giant” TWIN LEAD

LIGHTNING ARRESTER

' PROTEC TS Television Receivers Against Lightring and Static Charges?

- &
// W

-
/ONl:Y/JFD Lightning Arresters

offer you these exclusive
patented features . . .

. Note the exclusive patented
strain-relief Retaining Lip which
prevents pulling or straining
against contact points.

\
¥ Underwriters’

Laborataries

Approved
No. ATI105 2. You actually see.positive con-
SPECIAL, DIELECTRIC, o tact made with lead-in wire.
FLAME-RETARDING PLASTIC . .
ASSURES maximum signal transfer . . . no for Regular Twin lead 3. Lead-in contact remains fully

varying of line impedance. INSTANT and EASY visible at all times.

mounting anywhere, inside or out. NO WIRE
STRIPPING or spreading of line necessary.
CARRY one with you on every service call and
make the EXTRA Profit!

MORE 'TMPORTANT THAN EVER!
With TV production curtailed . . . with com-
ponent shortages developing . . . it is more
important than ever to protect a TY receiver
. . . This “Little Giant” will do the job!
3.color Counter Display Free.

e
. No Guesswork!
For Oval Jumbo Twin Lead 5.

R 4

No Arrester Cover to Hide Poor
Contacts!

Individvally Boxed With Hardware for Mounting

MANUFACTURING C€O., Inc.

6125C 16th AVENUE, BROOKLYN 4, N. Y.
FIRST in isi and i

Order From Your Distributor or Lo
Werite Direct for Data Sheet No. 7IR

p£/ICO%

gives you Laboratory Precision at

t_owest Cost!

Iristruments and K'rs

...with a complete line )
P NG

Over 50,000 servicemen have
bought one or more EICO Kits and  {
Instruments. That's the proof of
EICO’s leadership in value to the
serviceman!

For latest precision engineering, fin-
est components, smart professional
appearance, lifetime performance
and rock-bottom economy—see and
compare the EICO line at your job-

221K VTVM Kit
$25.95
Wired $49.95

625K Tube Tesiter =

Kit $34 95 ber's today before you buy any

Wired $49.95 higher-priced equipment! You'll s
agree, with over 50,000 others, that

e it only EICO Kits and Instruments—

no other—give you the industry’s
greatest values for the industry’s §§
lowest costs!

Read the full story on the complete #
EICO line. Write today for your free 2
latest Catalog 2. g

425K 5”7

Scope  Kit
$44.95

3208 Slg. Gen. Kit

19.95 S
145K Sig. Tracer
Kil $19.95 .
Wired $28.95 4

Wired $29.95 Wired $79.95

- i

HV Prohe (wired
only) $6.95

360K Sweep Gen. Kit ¢

511K VOM Kit $34.95 .
$14.95 Wired $49.95 3

Wired $17.95 (-5 5me Crystal $3.95

Deluxe

315 Sig.
Gen. Kit $39.95
Wired $59.95

RF Probe Kit $3.75

Wired $5.95

1040K Battery Elim.
Kit $25.95
Wired $34.95

ELECTRONIC INSTRUMENT CO., Inc.

276:NEWPORT STREET. BROOKLYN 12, N. Y.

Due to unsettied conditions, prices and specifications are subject to change without notice.
Prices S% higher on West Coast.
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ISpecify “COLUMBIA”
for Your WIRE Needs

Complete Stock of:

® Cord Sets ©® Push-back wire
® Hook-up wire © Antenna wire
® Wire and Antenna kits
I ® Plugs, Outlets, Connectors
® Intercom, telephone wire and cable
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cable, Shielded TV Lines, 300 ohm line,
Aluminum Ground Wire, and all fypes'
of plastic hook-up wire.

We specialize in Wire Harnesses, Cords and Cables I
for AIl Electronic Applications.

I Order From Your Jobber! I

I & . 3
. & o n

|WIRE & SUPPLY CO. !

|2850 Irving Park Rd., Chicago 18, |||.|

‘‘National Distributors and Warehouse for Anaconda
I Densheath Television and Radio Wire and Cables”
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[ TWIN LEAD, TELEVISION-
LIGHTNING

D

APPROVED for OUTDOOR-INDOOR Use S,
Protects Television Sets
Against Lightning and Static
Charges

Twin Lead

11 euarn

...no stripping, cutting or spreading of
wires. More than 300,000 in use today!

SEE YOUR JOBBER OR WRITE TO

MANUFACTURING CO., Inc.
6127 16th Avenue, Brooklyn 4, N. Y.
First in Television Antennas & Accessories

Presenting
THE NEW

V70ccollon
NEEDLE CLIP

¢ Actual Size
PIERCES INSULATION
TO MAKE QUICK
CONTACT

Solid bronze, non-corroding. Wire cen-
ters itself in notched jaw. Teeth on sides
of jaw allow use for many other applica-
tions.

— USED IN —

Electric and radio service shops

Telephone and power company

testing and maintenance

Laboratory test work

Hooking up truck trailer lights

Field telephone and signal work
SEND FOR FREE SAMPLE & CATALOG 1905

W7 celbon Clocliiclo g

' 1605 East 31st St.  Cleveland 14, Ohio ,

RADIO-TELEVISION SERVICE DEALER ® MARCH, 195}
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THE QUALITY

al

Eng neering progress is part and pa:-
cel of RCA quality. For instance . . .
many of the popular RCA types use
“inverted’ pinched cathodes to min-
imize microphonics by preventing
cathode vibration or displacement.

This improved performance is
achieved by clamping the top mica
firmly between an embossed bead on
the cathode and its pinched top end.
This arrangement holds the upper
end of the cathode rigidly, but per-
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UNOQUESTIONED

as a matter sf course ... with RCA fubes

mits the heated cathode to expand
freely downward through the bot-
tom mica without producing cath-
ode strain. The lower c¢nd of the
cathode is prevented from vibrating
by means of the damping tab con-
nected between the cathode and

stem lead.

This example is another reason
why you can count on extra per-
formance and long life from RCA
tubes—the quality tubes.

PINCHED IND
OF CATNODE | T1OP VIEW OF
PINCHED AND
WELDED END OF
lcumm(

EMBOSSED BlaD

CATNODE —_p

J DIIECTION OF
EXPANSION

OF CATHODE
WHEN MEATIO

CATHOOE TAB
| AND visRaTION
. DAMPER

Keep iuformed——sm_y m touch with your RCA Tube Distributor

RADIO CORPORATION of AMERICA

FLECTRON TUBES NHARRISON, N. 4.



