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RADIART fecatures
the complete line of NEW

CONMMUNICATION VIBRATORS
in 6 Volt and 12 Volt Series

that outlast all cthers

These Ten Types Offer Complete Replacement for ORIGINAL Communica-

tion Equipment . . . the PROPER voltage for each application.
O1d No. i New NoO.
6 volt | 12 voit
- - —t— = — . i
5515 5715 6715
5518 5718 6718
* 5721 6721
* 5722 6722
* 5725 6725 |
5605 S805 6805
5620 se20 | €820 '
5621 S821 | 6821
5622 5822 6822 ‘
* s8249 | 6824
For Specific Applications See Latest Radiart Vibrator Guide ]

THE

Again because of SUPERIOR
ENGINEERING and
CONSISTENTLY INCREASED
QUALITY, Radiart offers

you communication vibrators
that are DEPENDABLE!

The RIGHT vibrator. .. for
EACH application! See

for yourself...You're

RIGHT WITH RADIART.

RADIART corroraTIiON

CLEVELAND 13, OHID

\ TV MNTENNAS + AUTO AERIALS « VIBRATORS « ROTORS « POWER SUPPLIES



You’ll quickly find the right fuse

for the job everytime = when you turn
to BUSS Fuses

The complete BUSS fuse line includes:
standard types, dual-element (slow blowing),
renewable and one-time types — available
in all standard sizes, and many special sizes
and designs. Plus a companion line of fuse
clips, blocks and holders.

Simplify your purchasing, stock handling
and records — by standardizing on this one,
reliable source for fuses.

BUSS Trademark is your assurance of
“trouble-free” protection

BUSS fuses are electronically tested to make
sure they will operate as intended under all
service conditions. A sensitive device auto-

MAKERS OF A COMPLETE LINE OF FUSES FOR
HOME, FARM, COMMERCIAL, ELECTRONIC,
AUTOMOTIVE AND INDUSTRIAL USE.

RADIO-TELEVISION SERVICE DEALER e APRIL, 1956

PrUSETRINY

IRUSTWORTINY NAMES IN
ELECTRICAL PROTECTION

\ BUSS /

matically rejects any fuse not correctly cali-
brated, properly constructed and right in all
physical dimensions.

And in sales and service — it is just good
business to handle BUSS fuses. They are the
known brand of fuses — accepted by the trade
and consumer as the finest available. Handling
established, quality items like BUSS fuses
helps maintain your reputation as a reliable
sales and serviee organization.

For more information on BUSS and
FUSETRON small dimension fuses
and fuscholders, write for bulletin SFB.

BUSSMANN MFG. CO.
(Div. of McGraw Electric Co.)
UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO.

©
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"2300 RAYTHEON TUBES
PERFORMANCE TESTED
WITHOUT ONE

b ”_{;E‘__‘.
rAnIO /AY N
. Tumes l\!'; >

RIGHT ... FOR BOUND AND SIGHT

RAYTHEQON RECEIVING TUBES for replacement
pass every tast for performance and quality
at HOWARD W. SAMS & CO., INC.

The results of this thorough, impartial test of regular Syne, Vertical Oscillator and Horizontal Oscilla-
production Raytheon Tubes provide potent evidence tor Circnits. Low Voltage Rectifiers, Highk Volt-
that Raytheon Tubes are tops in quality and perform- age Rectifiers, Vertical and Horizontal Oscilla-
ance. Here’s what the report says: tor, and Horizontal Output Tube types were also
“Raytheon tubes were substituted in basic chassis, checked under low line voltage conditions. No
representing several hundred models. In these types were found incapable of providing satis-
tests 2300 Raytheon tubes were tried in 230 differ- Jactory results in these circuits, after adjust-
ent circuit applications with no apparent tube ments of service controls.”
performance failure. Conditions were arranged What more can we add to this conclusive proof that
to simulate fringe area as well as prime signal Raytheon Receiving Tubes are truly RIGHT . . . For
area, when testing tube types in RF, IF, Video, SOUND and SIGHT.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Roy Tube Operations
Newton, Mass. * Chicago, lll. *+ Atlan?a, Ga. < Los Angeles, Calif.

aff these ductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes

Raytheon mckes% Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon-

Excellence ére Eloclronece

Visit Raytheon Booth #4 at the ELECTRONICS PARTS DISTRIBUTORS SHOW May 21-24—Badges issued only in advance—No registration at the show
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Effective May 1956 Issue The Title Will Be
SERVICE DEALER and ELECTRONIC SERVICING

Member —Circulufion Statement sent on request

COWAN PUBLISHING CORP.. 67 West 44th Street, New York 36. N. Y.
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INFINITE REJECTION

the world’s first fundamenta
ence problem...

to the interfer

No more
ghosts Or

X The Sensational L.R.LS.

infinite rejection of the
interfering signal regardless
of direction OF channel or
whether the interference is
co- channel, adjacent channel
or ghosts.

gives
or “splatter’
local station.

Dpirection of \

The rejection of the interfer-
ing signal is accomplished by
opposing the interfermg signa
with a signal of equal ampll-
tude but of opposite phase,
thus producing complete can-
cellation. Simply rotate the
upper section of the antenna
{o a position where the inter-
ference disappears.

Canbe used either in a fixed in-
stallation or with rotor. All ac-
cessories and harness furnished
for quick, easy installation.

puten(iul.
and TV sets. Now
is the time to
cash in on this
exclusive op-
portunity.

The Famous EXPO Antenna

is used In I.R.LS. with its fun-
damental unlimited band-
width characleristic. thus n-
suring excellent performance
throughout the 82 channels.

Venetian blinds, ot
distortion from an
interfering co-channel signal

e Sigrol pottera

The combination of the principle
of the cxponontiul curve and the
proved per formance of 1. R.1.S.

offers an exceptional sales
both in antennas

|NTERFERENCE sYSTEM

| and complete answer

follow-

EXPO-1.R.LS. comes 1n the
ing models:

XO2R6 2-bay. 6 element

EXPO-1.R.L.S. List $20.95
> from @ strong xO2R8 2-bay,8 element
EXPO-I. R.1.S. List $25.50
XOA4CR6 4-bay, 6 element colinear
| ExpO-1.R.1.S. List $53.25
CRGH RS, / XOACRS 4-bay, 8 element colinear
EXPO-1.R.1.S. List $61.75

ORDER TODAY FROM
YOUR pISTRIBUTOR

whom we will supply until
official distributors are desig-
nated in vour locality.

interfereate

or ghosts

|

HOLLOWAY
Fort

— = Aali-phase pattera .
\

T

(20
5,9 ¢s CORP.

rdale, Florida

+pat. applied for

' 6
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RT
matched
components

CLAROSTAT RTV replacement controls
for radio and television are

matched to the original components, both
electrically and mechanically

No fuss; no bother; just pull out the old
control, install the CLARGSTAT RTV control
called for, and the job is completed.

Ask your distributor for complete details on
CLAROSTAT products geared to your needs.

CLAROSTAT MFG. CO., INC.,, DOVER, NEW HAMPSHIRE

In Canada: Canadian starconi Co., Ltd., Toronto, Ont.
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““ELECTRONIC SERVICING’ Starts Next Month

Meeting Mr. Wm. W. MacDonald, Editor of Elec-
tronics, at the I. R. E. convention the other day I
said, “Bill, have you heard the news that {rom now
on SERVICE DEALER will add ELECTRONIC
SERVICING to its title and we will henceforth
cover editorially all phases of industrial electronic
equipment servicing techniques as well as radio
and television service procedures?”

To this my friend of many years replied, some-
what as follows: “It’s about time! Hundreds of
firms, working at capacity, manufacture diverse
types of industrial electronic and commercial com-
munications equipment. Hardly any of these firms
have shown any inclination or indication that they
want to handle the servicing of it when it is in the
field. Obviously the service work must be done by
someone—and obviously some publication must
lead the way!”

For further details about our new format, new
magazine title and broadened editorial scope be
sure to read carefully pages 58 and 59 in this issue.

Servicemen Are Like Politicos

Webster’s Dictionary defines the word Forum
as follows: “An assembly for the discussion of pub-
lic matters or current questions.” Well, during the
past three months I have held Forums with serv-
icemen’s groups in all parts of the country.

Many subjects were covered, such as: Licensing
(pro and con); the benefits accruing to Service-
men’s Association members; what retaliatory ac-
tion, if any, can servicemen take against, 1)—
Distributors who sell at retail, or, 2)-—against
Distributors who operate service departments in
open competition with servicemen?; should tubes
be tested free?; should repair estimates on TV
sets be given free?; how radio-TV service firms
can expand operations by getting industrial elec-
tronic and commercial communications service con-
tracts; how servicemen can increase their prestige
and income by using the proper business forms,
newest pricing lists and digests, etc.

It goes without saying that all servicemen do
not see “eye-to-eye” with other servicemen on
many topics. For example, I am inclined to believe
that just about as many servicemen now favor
License Laws as oppose it; just as many favor
joining Servicemen’s Associations as oppose the
idea and just as many favor testing tubes free as
oppose the idea. Despite the quarter century of
experience I've had working with servicemen,

6

by S. R. COWAN
PUBLISHER

0e&Es

I've never before realized that servicemen cer-
tainly can and do become so adamant in their
views that once they take a stand it’s nigh onto
impossible to make them change.

In light of the above, a publisher like myself
must realize that if he favors one side of any issue
he usually offends those who have contrary views.
(Then when a “magazine preference survey” is
made by an advertiser he finds his magazine being
voted against by those who feel they have been
opposed) . If on the other hand the publisher takes
no sides at all he becomes innocuous and has no
justification for continuing in his profession.

Now that this year’s Forums are over I have
decided to continue to expound my views even at
the risk of stepping on some servicemen'’s feelings.
I am sure that you’ll agree that I would be remiss
if I failed to express these views just as you have
every privilege of opposing them when they con-
flict with your own. And yet we can all remain
friends, eh?

Servicemen’s Clinics Are Needed

Each year audiophiles can visit either Audio
Fairs or Hi-Fi Shows which are held in key cities
throughout the country. Likewise, radio-electronic
engineers and parts distributors. Several conven-
tions are held by and for them. But for radio-TV
servicemen there are no genuine national or even
regional conventions which they can attend to
hear seminars on new service techniques or view
all the new products, instruments, etc., that have
been produced for their use.

We have discussed this subject—servicemen’s
conventions—with many manufacturers and dis-
tributors. Because most manufacturers sell their
lines through distributors, they feel that practi-
cally all merchandising and educational efforts for
servicemen should be attended to by the whole-
salers. The latter group, distributors, are not in-
clined to combine forces and work together in
holding regional conventions for servicemen be-
cause, they say: first—it would cost them too
much and they’d get scant return for their invest-
ment, and second—if they did have a convention
for servicemen the latter would not take time off
from work to attend.

At this writing we believe servicemen need and
should have conventions held for them in key
cities throughout the country. How to accomplish
this has yet been resolved, but we're working on
it. Got any ideas?

RADIO-TELEVISION SERVICE DEALER e APRIL, 1956



it's easier to sell CBS

the

“High-Fidelity”

QLOEGCSIGIIINNIIGIPGIOGISIIGOOS

Aluminized Tube

Your customer is aware that Hi-Fi does
sound better . . . that it faithfully repro-
duces the original sound. And you can
prove by demonstration that advanced-
engineered CBS Silver Vision tubes can
do for video what Hi-Ii does for audio.

You know Silver Vision’s aluminiza-
tion . . . silver-activated phosphors . . .
and small-spot gun can accomplish this.
But technical details do not interest the
laly. She does appreciate Silver Vision’s
sparkling whites . . . deep blacks . . . and
wide range of middle gray tones. She
likes the way they can be blended to give
her truly high-fidelity reproduction of
the telecast picture.

Here’s a tube whose performance sells
it. And Garry Moore makes it still easier
by convincing your women customers
over the CBS Television Network:

T IR e “There are no better tubes made than
. iﬁ = CBS tubes, the tubes with the Good
g Housekeeping Guaranty Seal.”” Sell the

easy way, follow Garry’s lead. Sell CBS
Silver Vision . . . the “high-fidelity”
aluminized picture tube.

Always show her the CBS carton with the
Good Housekeeping Guaranty Seal.

ek
=" Guaranteed by

Good Housekeeping

5
22043 soyranseo WIS

©CBS-HYTRON, Danvers, Massachusetts
A Division of
Columbia Broadcasting System, Inc.
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MAKE MORE MONEY

on every service call

BT

DTMA QU MOGE 300 TS Tras?

MODEL

DYNA-QUIK soo

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Tests over 95%

OF ALL POPULAR TV TUBES*—IN SECONDS

You can cut servicing time—eliminate
repeat calls—make more on-the-spot tube
sales—give a better service guarantee—make
new profits in minutes with DYNA-QUIK.
This top quality, low cost, portable dynamic
mutual conductance tube tester enables

any serviceman to locate weak and
inoperative tubes quickly and easily with
laboratory accuracy right in the home.

DyYNA-QUIK creates greater customer
confidence because your customer sees for
himself the true tube condition on
“Good-Bad” scale. In just a few minutes
you can check all the tubes in a TV set for
shorts, grid emission, gas content, leakage,
dynamic mutual conductance and life
expectancy under the dynamic heavily
loaded conditions that are the actual
operating conditions of the set. Used in the
shop or in the home—DYNA-QUIK will make
money for you every day!

Also makers of
the famous CRT 400

Fast—a complete tube test
in as little as 12 seconds.

Easy—one switch tests
everything. No roll chart—no
multiple switching.

Accurate—large 4)4” plastic
meter has two scales
calibrated 0-6,000 and 0-18,000
micromhos.

Always up to date—test
procedure instructions for
new tubes supplied by factory
at regular intervals.

Automatic line compensation
—special bridge continuously
monitors line voltage.

7-pin and 9-pin straighteners
mounted on panel.

Portable—luggage style
carrying case with removable
slip-hinged cover.

Lightweight—15%; x 14Y4 x 5%
in. Weighs only 12 Ibs.

®lncluding new 600 mil serles lubes.

Send for article on 'Profitable TV Servicing
in the Home'’ and Bulletin 500—D

BaK MANUFACTURING CO.
3726 N. Southport Ave, + Chicago 13, lllinois
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An cxtremely helpful booklet en-
titled, “Scope Conmnections” has been
published by the Triplett Electrical
Instrument Company of this city and
may be obtained from the company for
$2.00 a copy.

The booklet was written by Vern L.
Walker, sales engineer for the large
manufacturer of electrical testing and
measuring equipment.

Subject matter in the booklet, which
bears the legend “If you can use a
VOM, you can use a scope,” ranges
from elementary data on the “Functions
of an Oscilloscope” to information on
“Overall Video IF Response.”

Copies of “Scope Connéctions” are
available from the Triplett Electrical
Instrument Company, Bluffton, Ohio.

* * *

The Tube Division of the Radio
Corporation of America has just brought
out a new technical booklet on RCA
Picture Tubes.

This brand-new, 16-page booklet—
RCA Picture Tubes (Form No. KB-
106)—contains ratings, characteristics,
and Dase-connection diagrams for all
RCA Picture Tubes including color
tubes, and features a replacement di-
rectorv giving information on recom-
mended RCA replacements for more
than 150 industry types.

The picture-tube replacement direc-
tory included in this booklet is especi-
ally designed to enable the serviceman
to sclect quickly an RCA Direct Re-
placement Tvpe or an RCA Similar
Type whichever is available. If an RCA
Similar Tvpe is shown, the chart lists
the basic differences between the RCA
Similar Type and the type to be re-
placed.

The booklet also keys all RCA
“Silverama” Aluminized Picture Tubcs
for quick and easy reference. It is
priced at $0.20 per copy and may be
obtained from RCA Tube Distributors,
or from Commercial Engineering, RCA
Tube Division, Ilarrison, New Jersev

* * *

A quick-selection chart listing Gen-
eral Electric’s 600-milliampere series-
string receiving type tubes—all of con-
trolled heater warm-up design—now is
available from the G-E Tube Depart-
ment.

The chart (ETD-1163-A) mav be ob-
tained from the General Electric Tube
Department, Schenectady, N.Y.
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Capyright 1358, Channel Master Corp.

damaged, weather-worn,

CHANNEL MASTER

TV ANTENNAS

FIVE ALL-CHANNEL FAVORITES —
TOPS FOR REPLACEMENT!

SUPER RAINBOW

2 moced oo. 331
w3 Still the most sensitive all-channel
= antenna model Other popular

” Rainbow models alse avoilable.

7K.0.” medei ac. 1023
{broad band)

Knocks out “vese-iam blincs™ with
the highest fsort-te-back ratios
ever recorded!

TRAILBLAZER model mo. 335

Extra elements provice extra per-
formanze at no extra costl

New LANCER madel no. 337 T

.
Popular fringe-cxec instal atioe
— new rugeced powerful design N
Also availatic: Seper Lancer, and
new economy ‘Challenger”modsL

\ SUPER FAN model na. 3134

~ The finest of Fan-antennas —
~ superiv® both electricclly and

! meckanically)

replace them with ;

obsolete!

Here's the greatest profit opportanity
in TV today!

The “Golden £ge” of ortenna reslacement s here! Tim>
has finally caught vp with millions of olcer TV antennas thet
no longer provicde good reception.

A nctional surver shows -hat 65% c© all T set-ow-ers
in established areas ars not gatting t12 picture quclity thev
should b= gettny. THEY NEEZ NEW ANIENNAS! And vou
can profit in a big way by replacing now withk a powe-ul,
new CHAKNEI MASTZR installation!

YOUR BEST REP_ACEMENT BUY is Char 13l lAas-er,
America’s most widely advertised and merchandised g1-enna
line. Checrmmel Master provides you with the mos odwanced
electrical cesigns, the s>undest construction, the ecsiest, fast-
est installation.

See your Channel Mluster distrikuder

© GOO0oannT

ELOENVILLE, B 1.
WORLE"S RLARCEST MaPUEACTREG Y OF IV ARNTENNAS Al ASCiss0en}

L,

5
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JOHN F.

EVERAL people have asked why

the electronic manufacturing in
dustry is recruiting men out of the
servicing industry rather than avail
themselves of the maintenance facilities
existing among television service shops
all over the nation.

The answer has many facets. To
begin with some specialized equipment
manufacturers do avail themselves of
local servicing facilities. Admittedly,
there are not too many service shops
which have contracts for maintenance-
on-call, but there are some which do.
We don’t think it is too far fetched to
say that as time passes, more and more
electronic devices will get into the hands
of non-technical people in business and
professions and that there will be an
increasing need for contract service.

At the present time however, the
problem which faces the specialized
electronic equipment manufacturers is
not onc of maintenance on electronic
devices which are used in their factories
for control, inspection, measuring, etc.
The problem which must be solved is
the need for technical personnel for a
variety of other duties in connection
with equipment which they develop
and sell.

As a general rule, whenever a design
engineer is hired, somewhere along the
line his activitv must be backed up by
a certain number of technicians. De-
velopment and pre-production models
must be built. Experiments must be
performed — measurcments must be
made. In other words, numerous duties
by technicians bulwark the mental proc-
esses of the engineer.

Obviously, work of this kind cannot
be done on a contract basis. The men
must be there. Then, there is the case of
the maintenance which must be per-
formed on specialized equipment pro-
duced by these manufacturers and sold
to customers all over the nation, and all
over the world. While it is true that the
roster of television servicing personnel
contains many names of technically
competent individuals, it is nevertheless
true that these new electronic devices
involve techniques which are beyond
the normal boundaries of television
receivers. It is possible to say that if
ample time were available and the
necessary servicing information were at
hand, a local television servicing facil-
itv would he able to repair these devices.
Unfortunately, the organizations which
buy these devices demand not only

RADIO-TELEVISION SERVICE DEALER e

immediate

scrvice,
failure occurs, but thev feel that it is
the responsibility of the manufacturer
to supply specially trained people so
that when repairs are necessary they
can be made immediately. Time is im-
portant when an expensive device s

if an equipment

inoperable. This mcans that many
manufacturers of specialized eletronic
equipment are obligated as a part of the
sales program, to train people on the
repair of these devices; send them to the
user of the units, where thev either
train someone else to maintain the
cquipment or eventually find employ-
ment bv the consumer of the product.
The period of training necessary at
the fictorv is a variable one. In some
cases it can be done in as short a time
as four weeks, whereas in other cases
it consumes as much as six months, if
not longer, and even then Ffurther
knowledge is gained by continuous
experience on these units. Whatever
may be the training time requirement,
it is easv to see that the customer’s needs
—certainlv at the start—cannot be satis-
fied bv contract maintenance. MNore-
over, the need for factory training exists
in the case of the local service facilitv
which is seeking maintenance contracts
of this kind. Recognizing that the entire
thing is in the growing stage, can a TV
servicing facility afford to set up the
kind of maintenance department nec-
essarv for this work at this time to
train, invest in equipment, etc?
Admittedly, there are relatively few
electronic devices involving techniques,
circuitry and theory which are so com-
plex as to be beyond comprehension by
an experienced and trained servicing
technician. But gaining the under-
standing of the functioning of the de-
vice and rapid recognition of symptoms
when something goes wrong are capabil-
ities which are widely apart. Time is of
the essence in such maintenance work
and formal factory training on the
particular device is deemed imperative
in order to achieve the aforcmentioned

APRIL, 1956

recognition. This has been proven time
and again and is a well-known situation
in the television servicing industry. It
is an acknowledged fact that given two
competent men the television servicing
technician who specializes on certain
brands of receivers develops a greater
familiarity with their behavior than the
men who handle all brands in lesser
quantities. This is so even without
factory training.

The varieties of specialized electronic
equipment cover a broad range. Some
of them are completely electronic in
organization whereas others are electro-
mechanical. The development of the
necessary manipulative skill in the
assembly and disassembly of the electro-
mechanical devices can come only from
factory training and experience.

Take as a simple example an ordinary
typewriter—anyone can disassemble it,
but when service is required the in-
dividual who has had factory training
is the one who knows how to take it
apart, put it together again, and adjust
it with a speed which will satisfv the
person waiting to use the machine.

The manufacturing industry is pull-
ing men out of the TV servicing ranks
because they need testers, inspectors
and other personnel for direct employ-
ment in the factorv. These duties can-
not be performed on a contract basis
by personnel located outside of the
factory.

Summarizing the efforts being made
by equipment manufacturers to get men
from the television servicing industry to
leave the ranks, it is apparent that they
are following the only path which is
open to them; at least at the present
time. But there is no doubt that even-
tually local TV servicing facilities will
have occasion to participate in industrial
electronic maintenance. All the men
with technical backgrounds will not go
to work for industry. Therefore, for at
least a decade to come industrv will
feel the continued pressure of shortage
of personnel and they just will have to
avail themselves of presently function
ing servicing facilities.

Of course this means (and we feel
that it would be a very wise thing to
do) that servicing facilities who have
eves toward the future, get themselves
out from under the umbrella of “tele-
vision”. This doesn’t mean that the
television servicing effort should be
discontinued. There is every reason why

[Continued on page 43]




8 » %
model NF’’

specially

filtered

ripple

AT 15 AMPS!

ELECTRONIC EQUIPMENT

DC POWER SUPPLY

continuvously variable

0-28 VOLTS UP TO 15 AMPS

This all-purpose unit is widely
used in service shops, industrial
plants and laboratories for test-
ing electronic equipment. Its
high quality components and
practically limitless utility are
unmatched at the price.

A single control offers continu-
ous voltage adjustments for dif-
ferent load conditions over the
entire range. Patented EPL ap-
plication of selenium rectifiers
assures long life.

FOR TESTING, SERVICING, AND
OPERATING radios and electronic units in
aircraft, autos, marine craft . . . relays and
solenoids . . . telephone circuits . . . labo-
ratory and research instruments . . . low
voltage devices. For plating operations and
battery charging.

Specified by manufacturers
for servicing
2-way mobile radios.
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output
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overloads
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ASSOCIATION
NEWS

by Samvel L. Marshall

Radio Television Guild
Of Long Island

The following are portions of an
editorial appearing in the “Guild News”
ol February 1956:

The T.V. Serviceman, caught be-
tween the manufacturer and the public
has had to bear the brunt of the public’s
abuse while attempting to fill some of
the fantastic claims made by manufac-
turers for their products. This, along
with the lack of education on the con-
sumer level, plus the actions of a small
group of opportunists has put the ser-
vice industry in a bad light in the
public eye. Let’s set the record straight!

Human behavior does not respect
part lines—neither does it respect the
division of the electronic industry.
Being in the manufacturing end of the
industry does not automatically guar-
antee respectability, as they would
have us believe!

In their mad scramble to move mer-
chandise by anv means, regardless of
who gets hurt, thev have alwayvs man-
aged to do so with an air of respect-
ability—counseling us like father to son,
quoting their last vear’s profits as a basis
for their authority—telling us how to go
out there and get our share of this
fabulous market.

Might not the public’s interests be
better served by a bill to license the
manufacturers> What do you think?

Empire State Federation of
Electronics Technicians

A meeting was held at Binghamton,
N. Y. on glxnday Februarv 5, 1956.
Subjects under discussion were licens-
ing by State and local associations, and
a teport on the latest State legislation
submitted in Albany.

RCA was under fire for the new tube
date coding method they now use. Re-
ports were given that would indicate
the reason lor the new letter code is to
prevent the serviceman from reading it.
We fail to see the reasoning behind
such a move. ESFETA has sent a letter
to RCA voicing an opposition and re-
questing RCA to return to the RTMA
code or one similar.

Drug Stores selling via the do-it-your-

| self tube checker were discussed and
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some recommendations were made for
combating it by stopping the source
of supply through the manufacturer.
Action will be taken bv ESFETA.
Discussion was held on National
Unity and opinions were divided as to
the paths we should follow to gain
unity.
Bol Henderson, Delegate

Television Electronic Service
Association of Kansas, Inc.

T.E.S.A. of Kansas, Inc., announce
that at the present time there are three
(3> Chapters, and the State Organi-
zation.

Officers of State are: President: Wm.
Nichols, 333 No. Waco, Wichita,
Kans.; Secretary: E.A. Redmon, Box
154, Ellinwood, Kans.

The Wichita Chapter has just been
reactivated and no officers elected as
yet, however Wm. Nichols mav be
contacted.

The officers of the Salina Chapter are:
President—John Doud, 829 Sheridan,
Salina, Kans.; Secretarv—Melton Shel-
ton, 682 So. 9th, Salina. Kans.

The Midwest Chapter has as its
officers: President—Ilarry Wright, 2019
Forest, Great Bend, Kans. Secretarv—
Ralph Renfro, Lyons. Kans.

The Midwest Chapter has just been
formed and has had a very good re-
sponse to its membership drive and
will have over 50 Charter Members,
when the drive is completed. This
Chapter plans educational meetings,
group advertising and other activities.

The Salina Chapter, at its last meet-
ing, appointed a committee to investi-
gate the possibilities of setting up a
Licensing plan for members as well as
non-memhers in order to guarantee
their customers better service.

T.E.S.A. of Kans. is afhliated with
N.AT.ESA.

E. A. Kedmon
State Secretary

Radio and Television
Servicemen’s Association of
Pittsburgh, Pa., Inc.

The Beaver Valley Chapter first An-
nual Banquet was held at Sheffield
Towers in Aliquippa on February 14
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and was a great success. The Chapter
has elected three new Board of Di-
rectors members at their last meeting.
They are, Bill Marcum, Midland, Pa.
—Ken Biggs, Aliquippa, Pa.—George
Christy, Beaver, Pa. Relicved were,
Wm. Wallace Milligan, Beaver Area.—
Gene Taylor, Aliquippa, Pa.—and Dave
McBride, New Brighton, Pa. A head-
quarters has been established for the

BVC at 639, Third St., Beaver.

Kings County Television
Service Association of
Seattle, Washington

The following officers were elected
for the coming year. President—Bob
Kelly, Vice-President — Harold Hart;
Sccretary-Treasurer—Clayton Faller.

National Alliance of Television
And Electronic Service
Associations

Announcement is made that the
Spring Board of Directors meeting will
be held at the Blackstone Hotel in
Omaha, Nebraska on Sunday, April 22,
1956. The meeting will be hosted by
TESA-Omaha, of which Tony
Schneider is Local Affairs Chairman
and Bill Briza National Aflairs Chair-
man.

As in the past, this meeting will sce
a simultancous NATESA business meet-
ing and technical and business seminars
for all service people, particularly local
personnel. The meeting will be capped
with a banquet at which Friends of
Service Manacement Awards and Ci-
tations will be presented to those voted
this honor at the last convention.

Every Affiliate is expected to be repre-
sented by the person they have chosen
to be their Director to NATESA. If
your group has not officially submitted
to this ofhce the name of its Director,
please do so at once in order to assure
your vote.

If you plan to stay overnight, write
Bill Briza—5019 S. 24th St., Omabha,
Nchraska for reservations.

Frank ]. Moch, President
NATESA

Syracuse Television Technicians
Association, Syracuse, N.Y.
The following are excerpts of a letter
sent to the R.C.A. Service Co., Inc.
“In the past RCA has set policy
toward pricing of service contracts.
However, the pcople who are respon-
sible for setting up prices scem to have
lost contact with the cost of servicing
television receivers—specifically in re-
gards to the $99.50 service contract on
color television receivers. This contract
includes installation and set up, one-
year extended parts warranty, plus
unlimited service for one-year. Due to
[Continued on page 41}
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Introducing the new champion . .
RCA BATTERIES FOR TRANSISTORIZED RADIOS

Yes, the transistorized radio receiver is here to stay, and that means extra “transistor” battery business
for you. Folks like the new transistorized receivers because of their compact size, perfect portability and
economical use of battery power. They’ll be taking these receivers everywhere. Be ready to fill “transistor”
battery needs. Only a few battery types to stock to fill virtually all of your requirements; very little
display space needed. In addition, RCA has a comprehensive line of batteries for all your portable needs.
And remember, the famous RCA name on a battery means a battery practically pre-sold.

RADIO BATTERIES

RADIO CORPORATION OF AMERICA
®
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Readers Interested In Further Information On The Items
Described, May Obtain This Information By Sending Us
A Post Card With The Item Number Indicated In Brackets

r 1E FHolloway IL.R.IS. (Infinite

Rejection Interlercnce System) an-
tenna (sec Fig. 1) is basically two
antennas connected 180° out of phase
with each other at the downlead termi-
nals as shown in Fig. 2. This 180°
phase relation is obtained by transpos-
ing the inter-connecting harness.”

ANTENNA
IIA "

ANTENNA
IIBII

4 “~~~DOWNLEAD

Fig. 2—180" phase difference ob-
tained by transposing harness.

With the antennas positioned as in
Fig. 3 the rcception pattern of antenna
A coincides with that of antenna B;
however, being fed 180° out of phase
with each other to the downlead termi-
nals, a minimum signal from any direc-
tion reaches the receiver. This position
serves no practical purpose, but is in-
cluded to illustrate the cancelling effect
of one antenna on the other.

How To Install TV Antennas
by Samuel L. Marshcll
John F. Rider, Publisher
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Fig. |—Infinite Rejection Interference
System antenna (Holloway).

ANTENNA
A
e
'\\4_. — PATTERN
- \ OF
e ANTgNNA
/
PATTERN
OF
ANTENNA
LR S S—
POLAR
DIAGRAM

Fig. 3—Positioning for minimum signal
from any direction.
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Now suppose that the antennas are
positioned as in Fig. 4. In this case
the reception pattern of antenna A,
shown as a solid line, coincides with
the reception pattern of antenna B in
the cross-hatched area. Therefore, re-

ANZENNA % ANTENNA B
SIGNAL
FROM THIS
__-DIRECTION
WiLL BE
CANCELLED
=<
-~ \‘
// /I
PATTERN
OF /l\
ANTENNA .
A PATTERN

OF
ANTENNA B

Fig. 4—Cancellation of the signal
takes place in the direction indicated
by the solid arrow.

ception from the direction indicated
by the solid arrow will be at a min-
imum. Thus, an interfering signal
arriving from a direction a few degrees
displaced from a wanted signal may be
rejected by orienting one of the anten-
nas. Hence the use of the phrase:
Infinite Rejection Interference Svstem.

It is obvious that if one of the an-
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tennas were to be mounted in a fixed
position, and the other antenna made
rotatable, rejection of interfering sig-
nals in a wide arc around the horizon
may be obtained. By the same token,
if both antennas are made rotatable re-
jection of signals from any direction in
favor of signals from other directions
may be effected.

Because of the element design in each
antenna, full coverage of the vhf and
ulf spectrum is eflected. This broad-
band characteristic makes this antenna
particularly suited for the reception of
color signals. [A-1]

Given a folded dipole resonant at
some low frequency (Channels 3 to 4)

Fig. 5—Current distribution in folded
dipole. {Channel 3 or 4)

w
Fig. 5BA—Polar response diagram re-

sulting from current distribufion indi-
cated in Fig. 5.

D

Fig. 6A—Polar diagram for current
distribution shown in Fig. 6.

its high frequency (3/2 wave) current
distribution and  polar response will
appear as in Iig. 5 and 5a.

In the new Walsco Wizard antenna
the current in the central half-wave
portion of the driven element is re-
versed by the insertion of a properly
designed and spaced parasitic element
immediately in front of the driven ele-
ment. This expedient results in a cur-
rent distribution as shown in Fig. 6
because the parasitic element re-radi
ates a comparatively higher current in
the driven element which is in phase
with the currents in the outer sections.
The corresponding polar diagram of
this antenna is shown in Fig. 6A.

The antenna elements mav be ar-
ranged in a horizontal plane to provide
the effect of multi-stacked and multi
elements Yagis. Such an antenna pro
viding Channel 2 to 13 reception is
shown in Fig. 7. [A-2]

Trio Manufacturing Company makes
available the “Zephyr Roval” TV an-
tenna using three *wing” dipoles to
obtain wide-band operation over the
vhif range. These clements are stagger-
tuned (sec Fig. 8) to six pre-de-
termined frequencies so as to obtain
good performance throughout the vhf
band.

On the low band, the “Zephyr
Royal” has three driven elements stag-
ger-tuned to Channels 2, 4, and 6
together with two directors and one
reflector as shown in Fig. 9A. Other
than the “wing” dipoles there are cight
parasitic high-band elements as shown
in Fig. 9B. The three “wing” dipoles
add a total of nine driven elements
pretuned to Channels 7, 10, and 13,
together with three directors. [A-3]

The Zephvr Royal antenna shown
in Fig. 10 may be used with excellent
results for color TV since a basic re-
quirement for this type ol reception
is Hlat frequency responsc.

The Finney Company announces the
addition of the Model B-6 (Fig. 11)
to its Finco Geomatic antenna line.
This antenna incorporates four coaxial
capacitors in one folded dipole, causing
the dipole to operate as if it is one
length on low-band, and an entirely
different length on high-band, thus
enabling peak performance to be ob-
tained on both bands.

This close spaced, reversed phase
twin driven antenna produces high gain
with very high front-to-back ratio.
Low-band reflector, high-band colinear
reflector and combination director fur-
ther increase the gain and sharpness
of directivity. These characteristics

/ - \‘/ - —
Vi

Fig. 6—Current distribution using

additional parasitic element.

- '\
N S
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normally limited to low-band, are re-
tained across the high-band by Finco’s
“Fidelity Phasing.”

The Finco Model B-7 (Fig. 12)
embodies all of the exclusive features
and fine performance of the Model
B-6. llowever, instead of a single
combination director, the B-7 features
two 3-element colinear directors on
high-band and an  inductance-tuned
low-band director. This produces even
greater directivity in pattern and inten-
sity of gain, approaching maximum

Fig. 7—Arrangement of elements to
form a multi-element Yagi.

. ~ . . . 371 R

2 3 4 5 [ s |90 (12(1)

Fig. 8—Wide band operation pro-
duced by stagger tuning elements to
six pre-determined frequencies.

Fig. YA—Zephyr Royal arranged for
low band reception. 9B is the arrange-
ment for the high band.

:&;%'.é

Fig. 10—Flat frequency response
makes this an ideal color antenna.

APRIL, 1956



- Belden
“microphone
cables
Whatever the installation,
whatever the requirements,

there is an accurately

rated Belden Microphone

Cable built for the job.

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO ==

0Ol WIRES FOR EVERY ELECTRONIC NEED
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Fig. 11—Hi and lo band efficiency
obtained by using coax connectors.

Fig. 12—Addition of directors gives
high gain and directivity.

Fig. 13—Tricraft P-38 antenna for
high gain on both bands.
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Fig. 14—Gain vs. channel character-
istic for Tricraft P-38.

1

|

Fig. 15—Good directivity and broad
band. [Amphenol Poweray)

18

possibilities. This powerful broad band
antenna produces the high gain and
front-to-back ratio protection against
adjacent and co-channel interference.
[A-4]

The Tricralt P-38 antenna (Fig.
13) is a television antenna that in a
single bav incorporates scven elements.
The design of the antenna is such that
in the high television band three co-
linear elements are fed with in phase
equal currents.

Behind  these three elements are
placed a colinear reflector cut for the
high television band, and a longer re-
flector that is active in increasing for-
ward gain in both the high and low
television hands. The resultant high-
band antenna gain is nearly ten db over
the entire high television band.

When operated in the low television
band the three fed element group of
the high band becomes a single half
wave dipole with the approximately
sinusoidal current distribution of anv
thin half wave dipole. Behind this
dipole is placed the reflector cut to give
maximum forward gain in Channel 2
and in front of this dipole is placed a
director to cut to give maximum for-
ward gain in Channel 6. As a result
the antenna gain is nearlv constant
over the entire low TV band at ap-
proximately 6 db over a half wave
dipole.

The theoretical maximum gain ob-
tainable with a single dipole and re-
flector is 5.5 db. As the frequency is
decreased below the frequency at which
this gain occurs for a given antenna
the forward gain in db rapidly decreases
and becomes negative with the antenna
receiving best from the rear direction.
As the frequency is increased above
the frequency of maximum gain the
db gain remains positive but decreases
with increasing frequency. Obviously
a considerably greater gain could he
obtained at any one point in the low
television band if the reflector and
director are cut for that frequency but
the gain for the whole band would
not be constant. Fig. 14 shows the
gain vs channel characteristics.

The feed arrangement used with the
antenna is such that a good impedance
match to a2 300 ohm line is obtained
over both television bands. The match

NEI i
e Ty

Tiiag

Fig. 16—Directional patterns of the
Amphenol Poweray antenna.
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ing network is designed to improve this
impedance match even more giving the
ultimate in performance. [A-5]

The new Amphenol Poweray fringe
arca TV antenna (Fig. 15) makes use
of a folded dipole as the main element
and a “sleeve” section (coaxial cable
element) as the high frequency ele-
ment. Where the overall antenna reso-
nates at one frequency and the sleeve
section at a higher frequency, an ex-
cellent broad-banded dipole element
results.

In this antenna a 3-wire type of
transmission line with the two outer
conductors grounded is made use of in
the sleeve dipole design. In the overall
arrav uni-directional qualities are im
parted to the anteuna; at the low vhf
by means of a simple reflector, and at
the high vhf by a 3-section reflector

This antenna provides a pair of di-
rectional patterns as shown in Fig. 16
which encompasses a 4 to 1 frequenc
range. As such it should be excellent
for color, and when stacked should pro-
vide good fringe arvea pickup. [A-6]

Channel Master Corp. features the
“K.0.” antenna (Fig. 17) which the
company claims has a very high front
to-back ratio, totally eliminating co
channe! interference and “venetian
blinds.”

The “K.0’s” f{ront-to-back ratios
range from 20:1 to 50:1 relative volt-
age on the low band, and up to 13:1
relative voltage on the high band. In
addition, the antenna exhibits extremely
high gain characteristics: from 7 to 9
db on the low band, and from 8.5 to
10.5 db on the high band. These hg-
gures are for the single bay.

The “K.0.” is a driven end-fre ar-
rav. In effect it is designed as two
individual antennas. There is a low
band model, with 6 driven elements,
covering Channels 2 through 6, and a
high band model with 2 driven ele-
ments, covering 7 through 13. There
is also a broad band model in which
both these arravs are joined with an
impedance matching Ii-Lo connecting
harness. This elfectivelyv  combines
both scctions into a single all-channel

Fig. 17—Channel Master "K.O." has
high front to back ratio.
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antenna whose high and low band sec-
tions mav be individually oriented.

Because the high and low band sec-
tions operate independentlv of one
another, there is no sacrifice of per-
formance due to compromise. The
antenna functions with maximum ef-
ficiencv on both bands. [A-7]

£

A
A

-

Fig. 18—RMS "'Big Shot" all channel
Yagi antenna.

Fig. |9—Interference rejection fea-
tured by the "Shut Out Helix."

Fig. 20—Snap-Open Conical antenna
by Clear Beam Antenna Corp.

Fig. 21—Multi-channel Yagi, pre-
tuned to channel of your choice.
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Radio Merchandise Sales (RMS)
features their “Big Shot” All-Channel
Yagi Antenna as shown in Fig. I8.

On Channel 2-6 a full size folded
dipole is utilized to develop maximum
in-phase current across its total length.
Through the use of a reflector designed
tor Channel 2 and a director for Chan-
nel 6, a flat response is developed over
the low band.

When operating on the high band,
the shorted high band dipole which is
in front of the low band folded dipole
shields the out-of-phase current which
develops at the center from the other
high band elements. This results in
two electricallv isolated high band di
poles on each extremity of the low band
dipole, developing maximum in-phase
currents on Channels 7-13. A special
phasing harness feeds the Channel 7-13
signal developed by the front high band
Yagi in the same phase as the other 2
high band dipoles. The result of in-
phase additive operation of 3 half-wave
antennas compensated through the step-
up driven receiving elements produces
perfect 300 ohim matched impedance to
the receiver. [A-8]

JFD Manufacturing Co., Inc., fea-
tures the Shut-Out Flelix, custom-
designed to reject co-channel interfer-
ence on the channel specified by the
serviceman. See Fig. 19.

The rear section of the Shut-Out
Felix incorporates a second poly-phase
dipole with reflector which is custom-
cut to pick up the offending channel in
phase opposition to the forward sec-
tion. The resultant signals are com-
bined in the harness. The net cffect is
complete cancellation of “venctian
blinds” at the common transmission
line terminals. [A-9]

The development of a completely
new 100% Snap-open Conical antenna,
the model C64, (Fig. 20), has been
announced by the Clear Beam Antenna
Corporation of Canoga Park, Califor-
nia. The new antenna is designed in
such a way that all elements fold open
and lock into position without the use
of any tools. Assembly time of 11 sec-
onds is reported by manufacturer. The
unique design of the insulator includes
wide air-plastic spacing to prevent sig-
nal loss. Other features in the antenna
are the “Sur-lock,” a device lor locking
the transmission line to the antenna in-
sulator to eliminate strain on the termi
nals. All-aluminum construction, with
end caps, prevents wind howl. The an-
tenna is made up in six different com-
binations of dipoles and reflectors plus
two bay models of each. [A-10]

Winegard Company features a mul
ti-channel Yagi (Fig. 21) pre-tuned to
the channel of your choice. This an-
tenna is completely pre-assembled con-
taining automatic Twin-Lock hardware
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Custom.Combo Channels
Modet No. Peaked for
TC3-A 2 3 4 5 6 7 8 9 10 1112 13
| TCi8 2 3 4 5 6 7 8 9 10
1C3.C 2 3 4.5 8 _9 10 I
2 3 _4_5 & 0t _12 12
23 4 7 8 9 10 1L 12 12
23 4 7 8 9 10
23 4 8 910 1l
23 4 10 112 3
3 4 5 5 7 8_9 (0 11 12
3 4 5 6 7 8 9 10
345 b 8 9 10 1l
3 45 & 0 112 13
4 5 & 7 8 9 10 1l 1213
4 5 & 7 8 _9 10
4 5 & 8 9 10 1t
45 & 0 1 1z I3

Fig. 22—Available pre-tuned combi-
nations for Yagi of Fig. 21.

Fig. 23A—'"Presto' instant mount
conical. Shown closed.

Fig. 23B "Presto” antenna shown in
the process of opening.

Fig. 23C—"Presto’ antenna shown
in the fully opened position.

and is all aluminum and stainless steel
construction. A chart illustrating the
available pre-tuned combinations s
shown in Fig. 22. [A-11]

Tenna Mfg. Company makes avail-
able a “Presto” instant mount assembly
for its various conical antennas. See
Fig. 23. [A-12]

Welco has developed a new ZEE-X,
(Fig. 24) antenna element which can
be used either as a director or as a
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Fig. 24—Z7EE-X antenna features
linear response on vhf channels.

/
T e, S
Z = - . ~ﬁ\\ N

LOW BAND PATTERN . . . HIGH BAND PATTERN

Fig. 25—Hi and Lo band current dis-
tribution. ZEE-X antenna.

Fig. 27—Attenuator prevents over-
loading by strong signals.

reflector. As a driven element it has
one major lobe with a linear response
on all vhf Channels, 2-13. A diagram
of the lo and hi band patterns of the
ZEE-X electronic element is shown in
Fig. 25. [A-13]

La Pointe Electronics makes avail-
able their new Rotenna designed for
attic installation. Two models are avail-
able; one for Channels 2-13 and the
other for Channels 2-83. The rotator

employs a capacitor start motor which
operates at a speed of 1% rp.m. See
Fig. 26 which shows the vlif antenna
at the left and the vhf-uhf antenna at
the right. [A-14]

Technical Appliance Corp., (TACO),
features a new attenuator switch. See
Fig. 27. This switch is used when in-
coming signals are too strong, thereby
overloading the receiver on one or more
of the available channels.

The No. 835 will attenuate (cut
down) these signals so as to provide
stable operation of the receiver. In
addition to a choice of two attenuation
values, the unit mav be switched to the
‘0 db’ position for direct feed through
(normal  reception).  Direct  feed-
through, 15 db or 30 db attenuation is
provided with a flick of the switch.

Used in conjunction with TACO’s
No. 873 Selectronic Switch, this at-
tenuator unit is easily adapted to a
multi-antenna installation.

The No. 835 Attenuator is designed
for both black and white and color
television receivers. Good color recep-
tion requires a uniform undistorted
signal. Excessive signal will cause the
picture to “tear-out” and when this oc-
curs, attenuation is required. This is
especially ‘true in extra strong prime
signal areas. [A-15]

Kenco Engineering Company makes
available a quick installation parapet
mount. See Fig. 28. Made of heavy
gauge steel and adjustable for walls up
to 13% inches, it is designed to anchor
to the wall, and not to the coping. A
cam lock prevents side movement on
stone or tile copings. [A-16]

Easy-Up Inc., features their “Tower-
ette” roof mounts shown in Fig. 29.
These mounts are ‘available in sizes
from two to ten feet. They are shipped
assembled and may be had in alu-
minum or steel. [A-17]

South River Metal Products Co.,
Inc.,, features the “Walk-Up-Drop-
Lock” roof mounting shown in Fig. 30.
This enables the installation man to

Mognificent Decorator Sryled
CONTROL CONSOLE

Fig. 26—Control unit and motor for the ''Rotenna" made by La Pointe
Electronics. The motor is shown at the left, and the control at the right.

RADIO-TELEVISION SERVICE DEALER e APRIL, 1956

20

Fig. 28—Farapet mount for quick
installation. {Kenco Engineering)

1

Fig. 29—Convenient "Towerette"
Roof mount. (Easy-Up Inc.)

Fig. 30—Roof mount permits conven-
ient raising of antenna.



Wright TV wire strand always uncoiis like this

Fig. 31—Non-snarling guy wire for anchoring tall masts. Made in convenient

lengths by G. F. Wright Steel and Wire Company.

walk the antenna mast from a horizon-
tal to a vertical position, without the
necessity of removing and replacing
any bolts or nuts which hold the mast
socket. Furthermore, as soon as the
mast is elevated to a vertical position

Fig. 3é—Mcgic Triangle towers,
available in ten foot sections.

Fig. 33—Towers up to 48 feet without
concrete foundation.
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this patented device allows the mast to
drop and lock securely at that point.
This frecs the service man’s hands for
the tightening of the holding bolts and
nuts and the guying of the mast with-
out additional help. [A-18)

G. F. Wright Steel & Wire Com-
pany features a gal\'anized non-snarling
TV wire strand. (Fig. 31). Each loop
contains exactlv two feet. Coils are
available in various lengths up to 50
linear feet. Spools are also available
in various lengths up to 1000 feet in
four and six strand varieties. [A-19]

Rohn Mig. Company features their
“Magic Triangle” tower construction.
The No. 6 tower shown in Fig. 32 is
self-supporting up to 50 feet, and may
be guved up to 120 feet. These towers
come in 10-foot sections. [A-20]

Spzulding  Products Company  pro-
vides towers of 24, 32, 40, and 48 leet
heights. These towers requirc no con
crete for the lfoundations, and utilize
culvert base supports as shown in Fig.
33. [A-21]

Jontz Mfg. Company makes available
towers of the telescoping mast type.
An illustration of the latter is shown
in Fig. 34. [A-22]

Telrex makes available its Super
Thunderbird Model T-120, a wide-
band, multi-element array. It employs a
system of variable impédance phasing
loops which permits precision tuning to
provide the equivalent ol 6 operating
elements on the LO channels; 13 ele
ments on the HI channels. Model T-120
is accuratelv matched to 200-300 ohm
transmission line for both 11T and 1.0
channels with compensated “trombone”
sections to vield exceptionally high gain
and optimum signal transfer efhciency.
LO band gain averages better than 5.5
db; HI band gains exceed 12 dh, while
front-to-hack ratios range to 25 db.

These antennas are available also in
2 bav units—Model T-122, Y4-wave
stacked for gain increases averaging 3
db on all channels; and NModel T-122S,
Vswave stacked to provide gain in-

{Continued on page 63]

APRIL, 1956

e
\

T e ns e

commpan usE
o5 - o !

Fig. 34—Telescoping mast type of
tower. {Jontz Mfg. Co.)
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Fig. 35—Wide band multi-band array
providing high gain.

Fig. 36—Transformer for coupling
75 ohm line to 300 ohm receiver.

Fig. 37—""Super Scanner' for deep
fringe area reception. (Tescon)
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PART 5

Bob Dargan and

by Sam Marshall

from. a forthcoming book entitled
“Fundamentals of Color Television”

HE fourth circuit in our discussion

of the color svnc section is the 3.58
nic reference oscillaror. Present-dav re-
ccivers employ many variations of ref-
erence oscillator circuits; however, all
are crystal controlled. In general, three
circuits are used. These are: (a) a
modified grounded-plate Colpitts, (b)
a tunced - plate tuned grid and ()
an electron-coupled type.

Modified Grounded-Plate Colpitts
Reference Oscillator

A modified grounded-plate Colpitts
oscillator circuit urilizing a crystal as
the resonant clement in the erid cir
cuit is shown in Fig. I. The crystal,
in cffect, is high-Q tuned circuit
which together with the capacitive and
inductive effects of the components
around it, resonates within a few cveles
of the desired trequency (3.58 me).

The split capacitance across the tube
elements which is characteristic of a
Colpitts  oscillator circuit is  derived
primarily by the interelectrode capaci-
tances C, and C,,. External capacitor
Cs provides added positive {eedback

This installment deals with the various types of 3.58 mc

reference oscillators used

in color TV receivers.

R
REACTANCE TUBE 0SC. TUBE :
PLATE LOAD
‘ &
I’ [ 4 i
<~ {
REACTANCE c
TUBE 3
PLATE , |
4 ' L_,
] e ' - LOAD cmcwr
Ri | gf (3.58 MC.)
¢ ——— L
1 T L1 k:\ TC Cz e 2 >
—— \ 1 Pk
C \ | QUADRATURE
o \ | AMPLIFIER
118 ‘f\ ¢
¢ B+ CRYSTAL, 3,58 MC. —Lg

Fig. I—Simplified circuit of grounded-plate crystal oscillator.

between cathode and grid, and is effec-
tively in parallel with C,;.. Capacitor
C, connccts the plate to ground as far
as rf is concerned.

Notice that the reactance tube plate
load L,C, is eflectively connected across
the Lrystql through C; and C,. Adjust-
ment ot L, dqull)e(I in the previous
scction, derermines the exact operating
frequency of the reference oscillator in
conjunction with the reactance tube.
Coil I, is common to all refercnce os-
cillators used in color TV receivers.

While on the subject of character-
istics common to color reference oscil-
lators, it might be pointed out that
these are controlled oscillators, and are

G i L, ez % .
14" T
3 N

,,|[|

\
\

4

"

.||H

I—N?‘ “CRYSTAL, 356 MC.

..LC6

Issa

%
| ]

B+

TO QUAD-
RATURE
AMPLIFIER
GRID

Fig. 2—Simplified circuit of tuned-plate tuned-grid shunt fed triode oscillator
used in many color TV receivers.
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operated so that their outputs are 90°
out of phase with the color burst phase
applied to the phase detector. This
phase diffcrence, as discussed in pre-
vious sections, is maintained by the
APC loop circuit which develops cor
rective voltages at the output of the
phase detector if phase differences other
than 90° should occur.

Referring again to Fig. I, we may
observe that the grid bias on the oscil-
lator tube, as a result of circuit oscilla-
tion, is developed by R, and C;. The
negative voltage developed across R,
is a convenient measurement for check-
ing the circuit for its state of oscilla-
tion. Of course a high impedance in
strument such as a VTVM must be
used in this case. Incidentallv, all ref-
erence oscillators utilize this method of
oscillator tube biasing.

The output of the oscillator is de-
veloped across a 3.58 mc tuned res
onant circuit L,C, located between
cathode and ground. A tap on L, is
provided for two reasons. The first is
to reduce the voltage fed to the buffer
grid because the voltage at the top of
the winding is excessive. The second
is to reduce the effect of capacitive
loading (Miller effect) of the buffer
grid on the tuned circuit L,C,.

As indicated in foregoing discus-
sions the reference oscillator provides
one of the signals applied to the phase
detector. In some circuits, where a
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ANALYSIS

Also discussed are the methods used in adjusting the

various oscillators described, of which there are 4.

TO PHASE DET.

REACTANCE
TUBE
PLATE Cs

T

AND DEMOD.

|
— Rf l CG" ~
Cy _L A
B

B+

+285V.

Fig. 3—Simplified circuit of electron coupled crystal oscillator.

single burst signal is fed into the phase
detector a pair of 180° reference oscil-
lator signals are fed into the phase
detector. The reference oscillator also
provides a signal for the buffer am-
plifier which in turn provides a pair
of 90° signals for the color demodula-
tors. Detuning of the oscillator by the
subsequent tuned circuits is prevented
by this buffer amplifier as indicated
in Fig. 1.

In some oscillator circuits, as will be
shown shortly, the output load circuit
is isolated from the oscillator tube by
using an electron coupled oscillator.
Under these conditions a buffer stage
is not required.

Adjustment of Output Coil

In the circuit in Fig. I, tuning of
the output coil will affect the resonant
frequency of the crystal circuit. This
detuning occurs because the output
coil and the oscillating portion of the
tube are not isolated from each other.

It is a common characteristc of this
circuit that oscillations will be main-
tained only if the output circuit in the
cathode leg is tuned slightly below
resonance on the low frequency side.
Thus, if we were to tune the output
circuit from the high frequency end
(core out of coil) we would observe
that during the tuning procedure as we
turned the core into the coil, the out-
put of the oscillator would: increase
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sharply at a certain point, following
which it would pass through a maxi
mum and then begin to decrease grad-
ually. The setting of the coil for the
most stable mode of oscillation in this
circuit is thus on the low frequency
side of resonance. For this reason, when
adjusting the output tank circuits of
oscillators of this type, the tank coil
setting is adjusted by starting from the
high frequency end, (slug turned out)
turning the slug unril a maximum in-
dication is observed, and then continu-
ing in the same direction until the
oscillator output drops ofl to approxi-
mately 20%.

In actual practice this adjustment is
made by connecting a VIVM to the
cathode of the phase detector diode for
measurement of the oscillator output.
The adjustments are then made in ac-
cordance with the procedure just de-

scribed.

Tuned-Plate Tuned-Grid Reference
Oscillator

A tuned-plate tuned grid reference
oscillator is shown in Fig. 2. In this
circuit positive feedback required for
oscillation is effected by means of
C,,, the interelectrode grid to plate
capacitance of the tube. As in the pre-
viously discussed Colpitts oscillator, the
exact resonant frequency of the crystal
circuit is adjusted by L,. Also the ef-
fectiveness of oscillation can be meas-
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ured by means of the negative voltage
drop across R;.

In this circuit oscillator stability is
achieved by adjusting the output tuned
circuit to a frequency higher than res-
onance. Thus, it will be observed that
when the oscillator adjustment is made,
the tuning slug is first turned out of
the coil as far as possible. It is then
slowlv turned in. At some point of the
adjustment the VTVM will indicate a
maximum. Continued adjustment in
the same direction will cause the out
put to become intermittent, unstable,
or even zero. Final adjustment is made
by backing off the slug alter rcsonance
is obtained so that the final frequency
is somewhat higher than the resonant
frequency.  Naturally a somewhat
lower VIVM reading will result; how-
ever, a stable reference oscillator con-
dition will be effected.

Electron Coupled Reference
Oscillators

A third type of reference oscillator,
shown in Fig. 3, illustrates an electron:
coupled crystal controlled oscillator.
In this circuit the scrcen grid is effec
tively grounded through C,, while the
cathode is kept at an ac potential
above ground. The voltage developed
across L,, which is produced by the
electron stream, does not react back
through the tube because of the shield-
ing effect of the screen. Thus, the
plate circuit is isolated from the por
tion of the tube which acts as the oscil
lator.

Under these conditions the screen
grid takes on rhe function of a plate
and we find a striking similarity be-
tween the oscillator section of this tube
and the oscillator section of the tube
in Fig. 1. However, this circuit pro
vides the added feature of isolation of
the output coil in the plate circuit,
which eliminates the need for a buffer
or quadrature amplifier tube. This is
seen by the fact that although L,, the
primary of the output coil is coupled
directly to L, and L;, which are in
turn [ed to the phase detector and the
demodulators, these circuits are com-

[Continued on page 60]
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This Article Discusss Various Types

of Horizontal

Oscillator Circuits and Methods of Servicing Them

Matthew Mandl
by Author
Mandl’s Television Servicing

HE HEART of the horizontal
sweep svstem of a television re-
ceiver is the horizontal oscillator and its
associated discharge circuit. While other
circuits of a television receiver have sim-
ple amplifving or control functions, the
horizontal sweep oscillator must be
locked in to gencrate the proper sweep
frequency, and the wave-form must then
be modified and amplified for sweep
purposes as well as for the production of
the high voltage. Besides this, the encrgy
dissipated by the damper is utilized for
voltage boost to reduce the amount of
voltage which the power supply would
otherwise have to provide. Thus, a clear
understanding of the underlying prin-
ciples involved in the oscillator and dis-
charge circuits permits the service tech-
nician to interpret trouble svmptoms
more accurately and more rapidly.
There arc two important factors in
the horizontal deflection svstem ol a
television receiver. These are pull-in and
noise immunity. The pull-in character-
istic refers to the ability of the hori-
zontal oscillator to pull into svnchroniza-
tion after a brief or prolonged absence
of incoming synchronization pulscs.
This includes immediate pull-in when
the set is turned on or when the station
sclector is rotated. When turning from
one station to another, sync pulse cntry
into the horizontal system is interrupted
and when the station has been chosen,
the picture should pull in with such
rapiditv that the viewer is not aware
that synchronization had Deen lost.
Such rapid pull-in ability of the hori-
zontal oscillator depends on the arrival
of sufficiently strong sync pulses at the
horizontal afc system. Correct circuit
adjustment, close tolcrance components,
and good tubes arc also required.
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Fig. |—Synchroguide horizontal A.F.C. circuit.

Noise immunity is the abilitv of the
horizontal system to reject interfering
noise which would disrupt the hori-
zontal trace and cause svnc loss. To in-
crease the noise immunity of the sweep
systam the svnchronization pulses are
never applied directly to the sweep
oscillator, since this would also permit
entrv of noise pulses. Instcad, sync
pulscs are used to actuate a horizontal
afc system consisting of a phase de-
tector or control tube, which in turn
regulates the frequency of the oscillator.
Hence, sync pulses keep the oscillator
locked on frequency indirectly and noise
pulses have little or no effect on the
stability of the horizontal sweep cir-
cuits. Faulty tubes or components, or
low amplitude svnc pulses, may make
the system susceptible to noise. Since
oscillator stability is directlv related to
good pull-in and adequate noise immu-
nitv, correct adjustments of the con-
trols is an important factor in the main-
tenance of a stable horizontal sweep.
Synchroguide System

A popular afc svstem during the
past few vears has been the svnchro-
guide type of horizontal oscillator and

control circuit and this is still used in
some modern recivers. A typical one is
shown in Fig. I, and represents the
circuit used in Emerson’s 120220-1)
chassis. A similar circuit is also used in
all the current RCA receivers. A dual
triode tube such as a 6SN7-GT or a
12SN7-GT is emploved. The first sec-
tion of this tube acts as the control for
the second, or oscillator section. The
latter is actually a blocking oscillator
with a stabilizing coil consisting of
LIl and C44. This is similar to the
so-called “ringing” coil emploved with
some of the other oscillator tvpes. The
flvwheel cffect consisting of the inter-
change of energv between the in-
ductance and the capacitor at a set fre-
quency tends to stabilize the oscillator
and provides for a more reliable lock-in.
This svstem utilizes only a single en-
velope dual triode to accomplish the
functions of both control tube and oscil-
lator. It requires careful alignment to
assure good stability and noise immu-
nitv. When properly adjusted. both
pull-in and noise immunity are excellent
for the center range of the horizontal
hold control.
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Phase Detector Systems

The phase detector type of horizontal
afc circuit is used to a considerable
extent in the ncwer television receiv-
ers. While more tubes than the svnchro-
guide svstem are emploved, the adjust-
ing procedures are simpler. A tvpical
phase detector circuit is shown in Fig.
2. This represents the circuit employed
in the CBS-Columbia Chassis 921-11
series. Similar phase svstems are used
in the Spartan 271213 series receivers,
the Philco 350 chassis, DuMont RA-
312, Motorola WTS-518, Nlagnavox
300, and the Westinghouse V22063
chassis. The phase detector tvpe of
afc svstem compares the sync pulse
frequency with the horizontal oscillator
frequency and gencrates a correction
voltage when the oscillator drifts and
unbalances the symmetrical circuit con-
sisting of the two phase detector diodes.

While adjustments for the phase de-
tector circuits are simple, it is impor-
tant that each diode tube of the phase
detector svstem functions in a balanced
circuit. Thus, duplicate resistors in each
section (R303 and R304) should be
close tolerance with respect to values.

As shown in Fig. 2, the test voltages in-
dicate a balanced circuit when a peak to
peak potential of 12 volts is present at
both the plate and cathode inputs from
the phase splitter as obscrved on the
oscilloscope. Inability of the phase de-
tector to lock the system in with good
stability would initially call for tube re-
placement. If this does not help, voltage
checks should be made to ascertain the
degree of unbalance existing in the
phase detector circuit. If this fails to
disclose the trouble, the amplitude of
the incoming sync should be checked
since a decline in svnc amplitude will
result in poor performance.

Horizontal Oscillator

Most of the phase detector systems
employ a cathode coupled multivibrator
for the horizontal oscillator in contrast
to the blocking tube tvpe of oscillator
used with the synchroguide afc sys-
tems. The common cathode resistor
(R309 in Fig. 2) couples the plate cur-
rent energy of the second triode to the
first triode circuit to sustain oscillations.
Since the signal must develop across
this cathode resistor for coupling pur-
poses. the resistor must not be bypassed.

12v PP 50v PP vie 105V PP
(2BH7
L VIS JI/‘\J HORIZ 0SC
R 6ALS (CATHODE - COUPLED L7
S HOR PHASE DET - MULTIVIBRATOR) = -
X g gc303N P
PFLRA%“Q . c307 TO HOR
(> oureur
CIRCUIT - e
OF PHASE (3, '
SPLITTER 77 '
: €308
. ~ _ DISCHARGE
s CIRCUIT
: R314
FROM C31l
CATHODE
OF PHASE —
SPLITTER
A
T Jcizaa
12v PP
av 320 PP ol
HORIZ —_
PULSE FROM (€305 R :
HORIZ OUTPUT Lo HOR
TRANSFORMER AFC
1 q P < 'conTROL ==
s’ - E— -
= ég,( “RINGING COIL"
e

Fig. 2—Phase Detector horizontal A.F.C. circuit.
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While the multivibrator has reasonable
stabilitv under ordinary circumstances,
a stabilizing circuit (ringing coil) is
usually included as an additional meth-
od for maintaining good lock. The
stabilizing svstem with its flvwheel ef-
fect consists of C305 and 1301 in Fig.
2.

The two triode sections of a multi-
vibrator are not identical circuits as is
the case with the phase detector. Tor
this reason, voltage differences exist be-
tween the input and output sections of
the multivibrator as shown in Fig. 2.
Waveforms also differ. If the oscillator
does not lock in properly by adjustment
of the hold control, a new tube should
be tried. If this does not help, the phase
detector system should be checked and
a new tube tried in that circuit. If stabil-
ity is still unobtainable, the component
parts associated with the circuit will
have to be checked and the voltages at
the plates should be compared with
those viven in the service notes for the

receiver in question.

Defects in the horizontal output cir-
cuit can also cause horizontal oscillator
instabilitv by increasing the load on the
horizontal oscillator output section. The
circuit component values between the
horizontal oscillator and the horizontal
output tube are also important since
these contain the wave shaping circuit
which forms the proper sawtooth for
application to the rid of the horizontal
output tube.

Wave Shaping Circuit

The purpose of the wave shaping cir-
cuit is to form the proper sawtooth
waveform required for deflection pur-
poses. A wave shaping circuit can be
added to an oscillator bv placing a ca-
pacitor from the plate of the oscillator
to ground as shown in Fig. 3. When
the oscillator grid wavelorm cuts off the
oscillator tube (as shown at A of the
waveform at the grid of Fig. 3) the
capacitor will charge in the direction
shown by the solid arrows. The power
supply will build up this charge on the
capacitor during the time the oscillator
tube is in a non-conducting state. When
the erid waveform at the oscillator
swings above the conduction level, the
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oscillator tube conducts suddenly. Dur-
ing conduction, the oscillator tube has
a very low resistance and hence pro-
vides a ready discharge path for the
capacitor. Thus, the capacitor will dis-
charge rapidly through the oscillator
tube as shown by the dashed arrows
of Fig. 3. Hence, during the time the
capacitor is charging, there is a rising
voltage across it which represents the
incline of the sawtooth waveform as
shown in Fig. 3, from C to D. When
the oscillator tube conduects, the capaci-

Fig. 3—Typical waveshaping circuit
at output of horizontal oscillator.

tor discharges rapidly through the tube
and the waveform produced is a declin-
ing voltage across the capacitor as shown
from D to E on the sawtooth wavelorm.
A repetition of the conducting and non-
conducting cycles of the oscillator tube
produces a repetition of the sawtooth
waveform.

This type of waveform is suitable for
electrostatic deflection systems, but actu-
ally a perfectly formed sawtooth voltage
cannot be emploved for good deflection
in magnetic deflection svstems such as
those used in present dav television re-
ceivers. When deflection coils are used,
it is necessary to have the current in
the deflection coils vary in a sawtooth
manner, so that the fields of the coil will
deflect the beam properly. In order to
get a sawtooth current in the deflection
coil it is necessarv to apply a modified
sawtooth volrage to it. Such a modified
sawtooth consists of a sharp negative
spike such as shown in Fig. 4 added to
the original sawtooth. This waveform
must rise from F to G, then fall to a
negative peak at 11, thence to I where
the sawtooth incline begins again. In
order to accomplish this, a resistor is
usually placed below the discharge ca-
pacitor such as RI in Fig. 4. During
the time the capacitor discharges
through the tube as shown by the
dashed arrows in Figure 4, a voltage is
set up across the resistor having a polar-
ity as shown, which adds the sharp
negative spike during the discharge in-
terval of the sawtooth.

The capacitor and resistive network
in the schematic shown in Fig. 2 con-
sists of C308 and R314. An additional
resistor and capacitor may be employed

26

for more precise wave shaping in some
circuits. Where a greater sawtooth am-
plitude is required, a separate discharge
tube is sometimes emploved. A typical
circuit of this type is shown in Fig. §
representing the Zenith 19-R20 series
chassis. The discharge tube has its grid
connected to the grid of the oscillator
so that duplicate waveforms prevail at
both grids. Hence, the discharge tube
Is triggered in and out of conduction
at the same frequency rate as the oscilla-
tor tube. The discharge network consists
of C56 as well as the horizontal drive
trimmer C58 and associated resistors.
The drive control for any receiver reg-
ulates the amount of discharge wave-
form amplitude applied to the grid of
the horizontal output tube. The drive
control setting is important, since a mis-
adjusted drive control can contribute
to excessive currents in the horizontal
output tube as well as to high voltage
and brightness defects. The discharge
circuit must be capable of furnishing

Fig. 4—Method used to peak wave.

power to the grid system of the hori-
zontal output tube in order to drive the
grid of the latter tube positive. When
the grid of the horizontal output tube
is driven positive at periodic intervals,
a form of self-bias is established. Insuffi-
cient drive would mean that inadequate
bias is established and the dc plate
current increasces above normal. Insufh-
cient drive will result in low pulse
amplitudes in the horizontal output sys-
tem and in consequence will decrease
the high voltage Dbelow the value re-
quired for good brightness. Insufhcient
high voltage will cause the picture to
expand (blooming) since the reduced
high voltage is insufficient for good heam
velocityv. Thus the beam can be influ-
enced more readily by the sweep fields.

Excessive drive will create abnormal
pulse currents in the horizontal output
tube and overheating and arcing may
result. An abnormally high voltage is
also developed. This may cause addi-
tional arcing and voltage breakdown.
In addition there is the possibility of pic-
ture shrinkage because beam velocity is
too high to be sufficiently inlluenced by
the sweep fields.

Trouble Shooting

Trouble shooting procedures and the
diagnosing of faults depend on the
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symptoms which are in evidence with
respect to sweep stability, pull-in, and
noise immunity. General instability as
indicated by occasional picture tear or
loss of synchronization for short inter-
vals should be checked bv adjustment
of the hold control and other controls
such as the ringing coil slug adjustment,
etc. In the svnchroguide system, several
6SN7-GT tubes should be tried since
some mav be sufficiently different in
characteristics from the original to re-
quire control readjustments. If tube re-
placement does not help in the synchro-
guide svstem, the service notes should
be consulted for step by step realign-
ment procedures.

For the phase detector systems, a min-
imum  of adjustments is required,
though the service notes should also
be consulted for specific information
relating to the particular model under
test. Any instability which shows up
as a horizontal movement of the picture
with a dark vertical bar at the center
would indicate trouble with respect to
the phase aspect of the horizontal afec
circuits (Fig. 6). If adjustment of the
controls cannot correct this condition,
a check will have to be made of the
individual resistors and capacitors to de-
termine a defective or off-value com-
ponent which is causing the phase shift.

1f the horizontal svstem had been
operating properlv and then suddenly
developed troubles, the amplitude of the
svnc pulse arriving at the afe circuits
should also be checked as previously

HORIZ QUTPUT

6BQ6
HORIZ 0SC HORIZ DISCHARGE s
1/2 6SN7-GT 1/2 6SN7-GT
S5V B+ R52

c58 Z
D

RIVE
CONT. .~ R40
TO HORIZ AFC

Fig. 5—Circuit using separate hori-
zontal discharge tube.

mentioned. Insufficient sync amplitude
may be caused by sync separator
troubles or low signal amplitude in the
video amplifiers feeding the sync sig-
nals to the separator stages. Picture
bending and weaving at the top usually
indicates low svnc amplitude (Fig. 7). A
contributing cause to low sync ampli-
tude can be a misaligned video if sys-
tem or poor tuner tracking. If sync
troubles occur suddenly, however, it is
[Continued on page 55]
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PHONO
PICKUPS

THIER CONSTRUCTION, OPERATION AND SERVICE

by § RALPH OGILVIE

rl1 HIS is the second of two articles
dealing with phonograph pickups.
In. the previous article, (SERVICE
DEALER, March 1956), the author
dealt with crystal and ceramic pickup
cartridges.

THE VARIABLE RELUCTANCE
PICKUP

The variable reluctance pickup has
gained considerable popularitv in re-
cent years, particularly among high
fidelity enthusiasts. Among the factors
which have contributed to its popu-
larity are:

I. Tt requires a comparatively low
necdle force (about 6 to 8 grams) and
has a comparatively low moving mass.
These are important considerations in
preventing excessive record wear.

2. It has a wide range frequency
response.

3. Its construction is such that me-
chanical linkage between the stvlus and

MAGNET~ '

MAGNETIC
FLUX LINES --_

-NEEDLE

RECORD

\
GROOVE  F| ExIBLE NEEDLE SHANK

Fig. |—Crystal pickup details show-
ing its basic construction.

the generating element is eliminated.
This will be seen in the description of
the unit which follows. The elimina-
tion of this mechanical linkage mini-
mizes an important source of distortion,
since any linkage system has mechani-
cal resonances and mav also introduce
phase lag.

AA Copper wire coils wound
on nvlon spools

BB Laminations of high per-
meubility alloy for ideal
magnetic properties

CC Yokes of same alloy
D Alnico 5 magnet
E  Sturdy plastic base
F Mu-Metal case

G Dual stvlus assembly

Fig. 2—Cutaway view of G.E. variable reluctance
pickup.
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PART 2

Principle of Operation

Fig. 1 is a sketch which helps to
illustrate the operating principles of the
variable reluctance type of pickup car-
tridge. It can be seen from this sketch
that the magnetic flux lines, in com-
pleting a path from the north to the
south pole of rhe magnet, divide at rhe
Ul shaped porrion of the unit. If the
magnetic reluctance® along each path
is the same, the lines of force divide
equally. This will be the case when
the record groove positions the needle
and shank midway between the gap
formed by the open ends of the L.

Now, suppose the shank is brought
closer to the right hand pole by the
action of the record groove on the
needle. This of course reduces the air
gap on the right hand side, and in-
creases the gap on the left. As a result
the reluctance is decreased along the
right hand branch and increased along
the left. The field strength, correspond-
ingly increases in the right hand branch
and decreases in the left.

Referring again to Fig. I, it will he
scen that a coil is wound around each
branch of U shaped pole pieces. The
strengthening of the field on one side,
and the simultaneous weakening on the
other, induces equal and opposite volt-
ages in these coils. The coils are con-
nected in series aiding, so that the
voltage output between points A and
B in Fig. I is double the voltage in-
duced in a single coil. As the shank
moves from side to side under the in-
fluence of the record groove on the
stvlus, an ac voltage is generated.

A cut-away view of a tvpical com-
mercial variable reluctance pickup is
illustrated in Fig. 2. The coil construc-

“Reluctance is term which might be described
as the ‘‘resistance” of a magnetic path or
circuit. Thus, the smaller the reluctance of
the path, the stronger the magnetic flux for a
given magnetizing force.
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Fig. 3—Cutaway view showing
Clarkstan variable reluctance pickup
with labelled parts.

tion and the position of the stylus be-
tween the pole pieces may be clearly
seen in this drawing. Fig. 2 also illus-
trates a dual stylus arrangement, to
enable the use of this single cartridge
with either standard or microgroove
records. This aspect of pickup cartridges
will be discussed in more detail later.
Figure 3 illustrates another type of
construction which uses the same hasic
variable reluctance principle. Note in
this case, however, that onlv a single
coil is used. Here again, as the stvlus
asscmblv moves laterallv berween the
pole pieces, the field is strengthened on
one side of the coil, and weakened on
the other. An induced voltage is thus

Fig. 4—Curve of frequency response
with constant velocity signal over the
entire spectrum. When used with con-
stant amplitude, there is an attenua-
tion of 6 db per octave below the
transition point. (Clarkstan)
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built up and appears across the termi-
nals of the coil.

It is umlerstamla])le of course that
there will be dillerences in the char-
acteristics of the pickups produced by
ditferent manufacturers.  An  overall
picture mav be had, however, by list-
ing average characteristics, which ’apply
in a general way to all of them.

Frequency Response

Variable reluctance pickups deliver
a substantially flat output from 20 or
30 cps up to as high as 15,000 cps, and
in some cascs up to 20,000 cps. The
published  response curves are some-
times misleading, and must be properly
interpreted. \n unloaded pickup will
exhibit a much wider range than it
does when it is terminated by a load

420

T8
M
™
\ Y
+10
N 2
\\ LH
“ g
o al < Y 1
= T
E ‘/’ n
~
9
=10 ,/ N
/ N
#) |
11 l
~20 1
30 100 1000 0000 15000

FREQUENCY IN CYCLES PER SECOND

Fig. 5—Ildeal equadlizer curves.

resistance, as it must be in actual prac-
tice. The most uscful response curve,
obviously, is that obtained when the
pickup is terminated by the recom-
mended impedance. Fig. 4 illustrates
a typical response curve.
Voltage Output

Variable reluctance pickups  deliver
an average output of about 30 milli-
volts, which is appreciably less than that

delivered by the crvstal and ceramic
types previously described. This is one

ALUMINUM
STYLUS ARM

POLE PIECES

LATERAL
CENTERING
PADS

¥ MOVING CON
ON HOLLOW
MU METAL TUBE

Fig. 8—Fairchild moving coil pickup.
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Fig. 6—Equalizer by Pickering.

rcason why a crystal or ceramic pickup
cannot be directly replaced by a vari-
able reluctance unit. A preamplifier
must be used to bring the signal up to
an adequate level. If the amplifier used
has sulbcient gain to begin with, a
preamplifier of course is unnecessary.

Load Resistance

Recommended load resistance varies
from approximately 20K to 50K ohms.
Manulacturers’ specifications should he
adhered to.

Equalization

The subject of equalization is broad
enough to be dealt with by a scparate

Fig. 7—{Top) Clarkstan needle force
gauge. (Bottom) Operation of Audex
needle force balance.

article. It will be sufhicient for our
purpose here to touch the subject in
just cnough detail to understand why
it is required, and how it is accom-
plished.

The question naturally arises, “Why
is equalization necessary if the variable
reluctance pickup has such an excellent
frequency response to begin with?” The
answer lics in the methods used to make
the original recording. There are two
techniques used in making recordings
which dictate the use of equalization.
One of these is that a combination of
constant amplitude recording and con-
stant velocity recording is used. While

[Continued on page 43]
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Positioning Adjustments — 1f the picture is not prop-
erly centered in the mask, turn the set off and adjust the
Centering Magnet as follows:

1. Remove the cabinet back and apply power to the set
through a spare power cord.

2. Turn the set on and adjust all controls for a normal
picture.

3. Move the centering adjustment tabs (figure 1) clock-
wise and counter-clockwise around the neck of the tube
until the picture is properly centered.

If the picture is tilted, so that the scanning lines in the
raster are not horizontal, loosen the Yoke Positioning
Screw (figure 1) and move it to the right or left until the
picture is properly aligned with the edges of the mask.
lon-Trap Magnet — 11 the picture lacks sufficient bright-
ness, is not properly focused, or if the centering magnet has
been readjusted, check the positioning of the ion-trap
magnet, as follows:

1. Remove the cabinet back, position the magnet as shown
in figure 1 and apply power through a spare power cord.
2. Turn the set on, set the Contrast control in the middle
of its range and turn down the Brightness to provide a
very dim raster. Caution: Do not operate the receiver
with the ion-trap improperly positioned for more than the
few minutes needed to make this adjustment.

3. Slide the magnet back and forth along the neck of the
tube, at the same time rotating it clockwise and counter-
clockwise, until the position which gives maximum bright-
ness and best focus is found. Turn down the Brightness
to maintain a very dim raster while making this adjustment.
4. Turn up the Brightness until the raster just begins to
increase in size, and readjust the ion-trap for maximum
brightness and best focus. Best focus is obtained when the

In very strong signal areas it may be necessary to place
the switch in the Local position.

Check reception on all channels and reset the switch if re-
quired. In areas where both very weak and very strong
signals are received, best results may be obtained by chang-
ing the switch position when tuning from-one channel to
another.

Tuner Oscillator Adjustment — If the Fine Tuning con-
trol does not tune through the point of best picture and
sound on one or more channels, adjust the tuner oscillator.
An individual oscillator adjustment is provided for each
channel.

1. Set the Channel Selector on the channel requiring ad-
justment and remove the Channel Selector knob. The ad-
justment is accessible through the hole in the control panel
and is located above and slightly to the left of the tuner
shaft as shown in figure 2.

2. Insert a fibre screwdriver into the access hole in the
tuner and adjust the slug for best picture and sound.

Height and Vertical Linearity — Adjust the Height and
Vertical Linearity controls to provide a properly propor-
tioned picture that fills the mask vertically. Both controls
are located on the rear of the chassis.

The picture should extend approximately Y4-inch above
and below the mask opening, to allow for the slight loss in
size which occurs when the line voltage drops during peak
power-demand periods.

Horizontal Drive — 1f a bright vertical drive line appears
in the picture, check the setting of the Drive control located
on the rear of the chassis (see figure 3).

To adjust the control tune the receiver to a station and
adjust the front controls for best picture and sound. Using
an insulated screwdriver, turn the Drive control clockwise

Horizontal Oscillator Alignment

1. Tune to a TV station, adjust controls for normal pic-
ture and sound and set the Horizontal Hold control in the
center of its range.

2. Short terminals C & D of the horizonta! oscillator coil
(T81) and adjust bottom slug of T8-1 until picture is in
sync. Set slug in center of range over which picture remains
locked in sync.

3. Remove the short from terminals C & I) of T81 and
connect an oscillograph to terminal C of T8.1, through a
10 mmfd capacitor.

4. Adjust top slug of T8-1 for waveform shown in figure 4.
The rounded peak and the sharp peak of the waveform
must be exactly the same height.

5. Adjust the Horizontal Frequency adjustment (bottom
slug T8-1) so that picture just begins to fall out of sync
with Horizontal Hold control fully clockwise.

T AETGHT AMIGHT  DISTANT LOEAL WioTh  RGATTONVE

Figure 3

Figure 4

Alternate Sound Alignment Using TV Signal

1. Tune receiver to a strong TV signal, adjust controls
for best picture, and set AM Rejection control at center
of its rotation.

2. Attenuate signal at receiver antenna terminals (remove
antenna and/or place Local-Distant switch in Local- posi-
tion) until a hiss is heard in the sound and adjust top slugs
of T4-1, T4-2, and T17-1 (see figure 5) for maximum
sound.

3. Increase signal level at receiver input to normal and
adjust L5-1 (quadrature coil) for maximum sound and
minimum buzz.

4. Attenuate signal at receiver antenna terminals, as in
step 2, and adjust P5-1 (AM Rejection) for minimum
noise (hiss).

5. Increase signal level at receiver input to normal and
rotate fine tuning control. If buzz is present in sound
readjust L5-1 (quadrature coil) for clearest sound with
minimum buzz.

PART NO.

30 273 230
30 470 230
30 331 330
30 102330
30 331 330

30 563 230
30 102 330
30 470 230
30 331 330
30 181 230

30 102 330
30.563 230
30 562 240
30 104 330
30 472 130

30 105 330
30 105 330
30 470 230
30 273 240
30 223 230

31 000 531
30 102 230
30 102 330
30 274 230
30 823 230

30 105 230
30 475 230
30 123 230

RESISTORS

DESCRIPTION

Carbon, 27K %W 10%

Carbon, 47 ohm %W 10%
Carbon, 330 ohm ¥WW 20%
Carbon, 1K ohm %W 20%
Carbon, 330 chm %W 20%

Carbon. 56K ohm %W 10%
Carbon. 1K ohm %W 20%
Carbon, 47 ohm %W 10%

Carbon, 330 ochm %W 20%
Carbon, 180 ohm W 10%

Carbon, 1K chm %W 20%
Carbon, 56K chm %W 10%
Carbon, 5.6K ohm 1W 10%

Carbon. 100K ohm %W 20% :

Carbon, 4.7K ohm %W 5%

Carbon, 1 meg %W 20%
Carbon, 1 meg %W 20%
Carbon, 47 ohm %W 10%
Carbon, 27K ohm-1W 10%
Carbon, 22K ohm %W 10%

WW 5K ohm 5W 5%
Carbon, 1K ohm %W 10%
Carbon, 1K ohm %W

20%
Carbon, 270K ohm %W 10%

Carbon, 82K ohm %W 10%
Carbon, 1 meg ¥ W 10%

Carbon, 4.7 meg %W 10%
Carbon. 12K ohm %W 10%

PART NO.
30 274 230

PART NO.

30 682 230

105 230
105 230
565 230
102 330
225 230

154 230
104 230
105 230
561 230
334 230

105 230

30 154 230
30 822 230
30 223 230

DESCRIPTION

DESCRIPTION

Carbon, 6.8K ohm {W 10%
Carbon, 3.9K ohm 1W 10%
Carbon, 1K ohm %W 10%
Carbon, 22K ohm %W 20%
Carbon, 1K ohm %W 20%

Carbon, 1 meg %W 10%
Carbon, 1 meg %UW 10%
Carbon, 5.6 meg %W 10%
Carbon, 1K ohm %W 20%
Carbon, 2.2 meg 14W 10%

Carbon, 150K ohm %W 10%
Carbon, 100K ohm %W 10%
Carbon, 1 meg %W 10%
Carbon, 560 ohm W 10%
Carbon, 330K ohm %W 10%

Carbon, 1 meg %W 10%
Carbon, 1K ohm %W 10%
Carbon, 330K ohm %W 10%
Carbon, 820K ohm %W 10%
Carbon, 330K ohm %W 10%

Carbon, 82K ohm %W 10%
Carbon, 3.9K ohm %W 0%
Carbon, 68K ohm %W 10%
Carbon, 47K ohm 1W 10%

Carbon, 330K ohm %W 10%

Carben, 150K ohm %W 10%
Carbon, 8.2K ohm %W 10%
Carbon. 22K ohm 1%¥W 10%

H AM REJECTION—\ \'SOUND SENSITIVITY

@
or

5AT8

4827@

or
4BQT7A

Carbon, 270K ohm /W 10%
Cubon. 10 meg KWW 10%
Carbon, 1 meg %BW 10%
WW, 7.5K ohm 4W 10%
Clrbon, 100 chm %W 20%

Carbon, 100 ohm /W 20%
Carbon, 68K ohm 1W 10%
Carbon, 3.9K ohm 1W 10%
Carbon, 22K ohm %W 10%
Clrbon, 8.2K ohm %W 10%

Carbon, 8.2K ohm %W 10%
Carbon, 100K ohm %W 10%
Carbon, 150K ochm %W 10%
Carben, 560K ohm %W 10%
Carbon, 2.2 meg %W 10%

Carbon, 680 ohm %W 10%

Carbon, 12K ohm %W 10%

Curbon. 120K ohm %W 10%

Carbon, 22K ohm %W 10%

WW, 38 ohm 25W 10% w/11 ohm tap

WW, 7.5 ochm 6W 10%
Carbon, 100K ohm %W 10%
Carbon, 120 ohm %W 10%
Carbon, 10K ohm 2W 10%
Carbon, 12K ohm %W 10%

Carbon, 2.2 meg %W 10%
Carbon, 470 ohm 1W 10%
Carbon, 680 ohm YW 10%

white scanning lines in the raster are as thin and sharp as
possible.

Local-Distant Switch —

1. Turn the receiver on and tune to the strongest signal
available.

2. Place the switch in the Distant position. If overloading
(indicated by excessive contrast, unstable sync and/or
sound buzz) occurs, set the switch in the Normal position.

until the bright vertical line just disappears.

Width — If the picture fails to fill the mask horizontally,
check the setting of the Width control located on the rear of
the chassis. To allow for the slight loss in size which occurs
when the line voltage drops during peak power-demand
periods as well as to assure sufficient high voltage, adjust
the control so that the picture extends approximately
1%-inch beyond the mask opening on each side.

30° 105 230
31 000 474
30 101 330

30 101 330
30 683 240
30 392 240
223 230

W - 30 106 230
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Figure 5. Top view of chassis showing sound .djustments.
SYM. PART NO. DESCRIPTION

D4-1 63 000 091 1NG60 or 1N64 Crystal Diode
43 My 070 Fuse, 1.25 Amp Slo-Blo w/pigtails
*5 000 651 Filament Choke
15 000 651 Filament Choke
16 001 364 Peaking Coil, Yellow-Black

16 000 045 Peaking Coil, Yellow

16 001 364 Peaking Coil, Yellow-Black
16 000 045 Peaking Coil, Yellow

15 000 701 Choke

16 001 401 4.5 MC Trap 73 000 871 Speaker, 8" PM w/trans. & choke

16 001 461 40 MC Choke e : 71 001 641 Cabinet Back

15 000 721 Quadrature Coil 2 : Mask
Ls- Filter Choke, part of speaker ass’y = Filter Safety Glass
L11-1A.B

DESCRIPTION DESCRIPTION

VHF Tuner (SC)

Belt, Fine Tuning
Anode Connector
Single Magnet Ion Trap
Indoor Antenna

PART NO.

69 000 741
84 000 351
44 001 241
19 000 081
79 000 321

53 071 350

tSYM.
1st IF Transformer

2nd 1F Transformer

3rd IF Traneformer

Reflex Coil—4th IF

4.5 MC Take-Off Coil

Audio Trans., part of speaker assy.
Horiz. Sync. Stabilizer Coil

Horiz. Output Transformer

45 MC Sound IF Transformer
Vertical Output Transformer

DESCRIPTION

Ceramic Disc., 1500 mmfd GMV
Ceramic, 390 mmfd 500V 10%

Ceramic Disc., 1500 mmid GMV
Ceramic Disc., 1500 mmid GMV

Elec., 10 mfd 150V w/C4-5, C16-5, C18-2

Ceramic Disc., 1500 mmfd GMV
Ceramic Disc., 1500 mmfd GMV
Ceramic Disc., 1500 mmfd GMV
Ceramic, 470 mmfd 500V 5%

Ceramic Disc., 1500 mmfd GMV

Ceramic Disc., 5000 mmid 1000V
Ceramic, 680 mmfd 500V 5%

Ceramic Disc., 1500 mmfd GMV
Ceramic Disc., 5000 mmfd 1000¥
Ceramic Disc., 1500 mmfd GMV

Paper, .047 mfd 200V 20%

Paper, 22 mfd 200V 20%

Ceramic, 100 mmfd 500V 20% D
Ceramic Disc., 5000 mmfd 1000V

Elec., 10 mfd 300V w/C15, C16-5. C182

Ceramic Disc., 5000 mmfd 1000V
Ceramic, 100 mmfd 500V 209%
Ceramic Disc., 1500 mmfd GMV
Ceramic, 2000 mmfd 500V 20%
Ceramic, 1500 mmfd CMV

Paper, .22 mfd 200V 209%
Ceramic Disc., 1500 mmfd CMV

PART NO.

25 000 061
23 001 740
22 008 280
21 000 481
23 002 200

23 000 591

DESCRIPTION

Mica Trimmer, 25-250 mmfd
Ceramic, 1000 mmfd 500V 20%
Paper, .1 mfd 400V 10%

Elec., 5 mfd 350V N.P.
Ceramic, 470 mmid 500V 10%

Ceramic, 2000 mmid 500V 20%
Ceramic, 5000 mmid 500V 20%
Ceramie, 5000 mmfd 500V 20%
Paper, 01 mfd 400V 20%
Paper, .033 mfd 200V 10%

047 mfd 400V 10%
Paper, .033 mfd 200V 10%
Paper, 0033 mfd 600V 10%
Ceramic, 1000 mmid 500V 10%
Paper, .1 mfd 400V 20%

Paper, .047 mfd 600V 20%

Paper, .01 mfd 600V 20%

Elec., 140 mfd 200V @
Elec., 140 mfd 300V w/Cl1.5, C4~5. Cig-2
Elec., 140 mfd 300V w/C6-3, C6-

Ceramic Disc., 5000 mmfd 1000V
Ceramic Disc., .01 mfd 600V
Ceramic Disc., .01 mfd 600V
Ceramic Disc., 1500 mmfd
Paper, .1 mfd 400V 10%

Elec., 100 mfd 25V w/C1.5, C45, C165
Paper, 022 mfd 600V 20%

2]
<
4

DESCRIPTION

Part of L4-7

Ceramic Disc., .01 mfd 600V
Ceramic, 1000 mmfd 500V 20%
Ceramic Disc., .01 mfd 600V
Ceramic Disc., 5000 mmfd 1000V

Ceramic, 1500 mmfd GMV

Paper, .0047 mid 400V 20%
Paper, .01 mid 400V 20%

Elec., 200 mfd 150V w/C6-4, C16-6
Elec., 10 mfd 300V w/C6-3, C16-6

Ceramic Disc., .01 mfd 600V
Paper, 022 mfd 400V 20%
Paper, .022 mfd 400V 20%
Ceramic, 470 mmifd 500V 10%
Ceramic, 12 mmfd 500V 10%

Mica, 82 mmfd 500V 5%
Paper, .1 mfd 200V 10%
Paper, .022 mfd 400V 10%
Paper, .47 mfd 200V 10%
Mica, 82 mmfd 500V 5%

Paper, .047 mid 400V 10%
Mica, 180 mmid 500V 5%
Paper, 01 mfd 200V 10%
Mica, 820 mmfd 500V 5%
Ceramic, 470 mmfd 500V 10%

Paper, .1 mfd 400V 20%

PART NO.

[

23 066 020

Antenna Terminsl
Connector, Male, Interlock
Line Cord

Yoke Socket

S
g8
g2

22 011 620
22 011 660
21 001 141
21 001 141

23 066 020
22 011 700
22 011 700

g
3

ST
gE8E g%
g28E 222

22 007 720

22 008 240
22 007 720
22 001 600
23 001 240
22 011 780

22 012 240
22 017 660
21 000 981
21 001 131
21 001 141

23 064 680
23 066 020
23 066 020
23 064 640
22 008 280

21 001 131
22 012 200

Paper, 16 001 491 Deflection Yoke w/cable and plug CRT Neck Protector

15 000 702 Choke, 1.8 mh Front CRT Strap Ass'y

36 001 551 Contrast Cont., 750 ohm 1W Dual w/P5-2 * Rear CRT and Yoke Supvort Ass’y
36 001 311 AM Rejecnon 600 ohm /W v Knob, Channel Selector (5C603)

36 001 551 Volume Control, 350K %W Dual w/P41
36 001 501 Horiz. Hold, 100K %W Dual w/P12.1 :
Width, IOK 2w

Vert. Hold, 3 meg %W Dual w/P8-1
Height, 2.5 meg %W

Brightness, 250K 4W

Vert. Lin., 25K 1W

Pilot Light, type #51

Speaker and Test Socket
Selenium Rectifier, 300MA 24DP4A
Selenium Rectifier, 300MA E 3AU6
Switch, Off-On, part of Volume Control : 12B4A
Switch, Local-Normal-Distant o VHF Tuner (GI)

04 005 891

04 005 88]
76 003 721
76 003 722
76 003 701
76 003 702

76 003 691
76 003 692
76 003 701
76 003 702
76 003 711

76 003 712
76 003 331
76 003 331
72 001 351
72 001 352

995 9888g FROES

8RS8

8
¥
S

Knob, Channel Selector (5C604)
Knob, Fine Tuning, Front (5C603)
Knob, Fine Tuning, Front (5C604)

Kuob, Fine Tuning, Rear (5C603)
Knob, Fine Tuning, Rear (5C604)
Knob, On.Off Vol. & Vert. Hold (5C603)
Knob, On-Off Vol. & Vert, Hold (5C604)
Knob, Contrast & Horiz. Hold (5C603}

Knob, Contrast & Horiz. Hold (5C604)
Knob, Local-Normal-Distant (5C603)
Knob, Local-Normal-Distant (5C604)
Decorative Flying “V” (5C603)
Decorative Flying “V” (5C604)

22 011 240
22 011 320
23 001 620
23 064 680
21 001 131

23 064 680

36 001 531

36 001 501
36 001 521
36 001 511
36 001 541
64 000 111

44 002 250
SR16-1 62 000 061
SR16-2 62 000 061
k)

W2
SW41 40 000 371

1B3GT

12AX4GT

7AU7

4BQ7A (S.C. Tuner)

4BZ7 (G.1. Tuner)
SAT8 (S.C. Tuner)

5U8 (G.I. Tuner)
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SCHEMATIC NOTES
Solid guomatric wmboll indicate B4 voitaga sourcai—open symbols indicats $. All muw- ara 1ZW 10%  untass otharwi. indicated K-=-X1,000; M-

points of applicet X1,000, VIDEO ALIGNMENT
. Al 1t therw
Pl ;""“" e m»:r‘o‘aszéf'.'nﬁr'vma.,w;nf:'fﬁ:.."n..'.' e e 1042 than ohe 2% Place chonnel selector between channels {to disable oscillotar) end set Locol-Distont switch in NORMAL position. Disconnect ground lead from
3 |o:':'ﬂ:"';' .'c'n".':”("Ex “E:dvfz- 'C:D':“;: fle':::d"::'. 'w" component is , IAn": 'I.a s " N ) the cathode (pin 8) of ¥9, the 12CU6 horizontal-deflection amplifier. Apply -3V bias to AGC line. Use lowest possible YTVM range for all steps.
Al doc vollages mestured with o VTYM connected betwean the chassis and o < 7€ winding resistences wera faken with the
fube tocket terminals, with channel telector 1et beb channels and the . Slgnal Generator Output ¢ N
Normal-Local-Distant switch {SW4-1) in tha normal position Wh i Indicates change in schematic, as fistad balow. Step — ] utp onnec
are sHacredl by cantioll satlinga ) volleqes are thowg) for. tHe| clockun In some chausis Freg. Connect to Indicator to
Conalareingemity positions of fhe controls. Tunar vo|hq|| takan with channal (42 is 16 00) 362 and R& 8 is 18K, /4W.
selector sat to an unused channet and the Normai-Lo wwten in the L el tiy
normal poy 0 [0 € B8 5] CEAW B 08, 20 42.7 mc Pin #1 of VI, VIVM Open end Top slug T2-1 for maximum reoding. Set sig. gen. for VIVM
. All waveforms and o pash readings taken with stron abi L4-8 is omitted and C4-3 11 220 mmf No sweep thru 1000 mmf. of R4-1 reading of —2.5 1o —3V wilh T2-1 properly adjusted.
ot maximum contrast; l\onxonh and vartical holds set al normal position. Yoie balsncing capacitor is 56 mmf.

41.25me As above As abave Bottom siug T2-1 for minimum reoding. Sel sig. gen. for read-

ALIGNMENT PROCEDURE No iweep @ ing of —2.5 to —3V with T2.} properly adjusted.

Adjust

OEFLECTION
SOCKET

45.5mc As above 131 for moximum feading. Sei slg. gen. for VIVM reading
No sweep of —2.5 16 —3V with T3-1 properly odjusted.
SOUND ALIGNMENT ®

V8  -e0n.
SSNTGT/B  80% 1w 60n Signal Generotor A A R
MOMZ OSCBAFC — Ovtput Connect Adjust 44.2 mc As obove Bottom slug T4-1 for moximum reading. Set signal generotor
o0 e Freq. Connect to Indicator to No sweep @ for reading of —2.5 ta —3V wilth T4-1. properly adjusted.

12BY7A 4.5mc Junction L4-2 YIVM Pin #3 V6 Top slug of T4-1, T4.2 and T17-1 for moximum autput indico-

TG 02 AM &143 (AC) thru 0.01 tiontlUsellowsstls lgnall g neraior 'outputltht] giveallsati
o Mgm-t_l.aq 30% mod. mid indicotian. Increase bias 1o —8Y ond set Local-Distan) swv!ch 43me Mixer shicld T1-1 and tuner i-f coil (1-6} to oo

@ to Lacol before performing this step. Center freq. See Note | pioce 45.75 & 42,45 morkers  4243MC
b 10 me deviation ol 50% point (see curve).

) T - | 5 S Se—ee—— 42.45 me and @
CSCREANN P Yo' 4.5 me As obove As obove Volume conirel lo cpproximate center and adjust L5.1 {quad- 45.75 me
18 38 azac e2es LI ™. zac M roture coil) for moximum output indicalion.
T\ [F sook /% 25 ke dev.

As above It necessary retouch T2-1 & T3-1 1o correct positions of 43.75

— _ — — - — & 4245 mc morkers ond bottom slug of T4-1 for symmetricol
4.5 me As obove P5.1 (A-M Rejeclion) for minimum cutpul indication and repeot 10 mc deviation @ curve.
AM step 9. |

30% mod.
* 45me Pin #2 of V4, Junction 14-7 for minimum reoding.

sﬁ«, vIT %g. . souno ° ve °
v i c . 2 souidiVEas SLERETA [T No sweep thre 1000 mmi. iz [PYY
1284 SLO-BLO  AM REJECTION @ 14-5

NOTES: |. Connact signal genaratar output lead to miser-osciliator hisid. SHip shiatd partially off tube and hold in place with taps. Do not ground shield.

Yoltages are shown obove ond resistances below the lines drawn from the socket terminals.
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CAPEHART

(MODELS AND CHASSIS ARE THE SAME AS CAPEHART PAGE 1))
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PRODUCTION CHANGES
The schematie shown here is correct for chassis coded R-2.
Chassis coded R-1 will differ from those coded R-2 in the
following manner.
1. R623 (3.3K-10%-2W) and R624 (8.2K-10%-2W) is
replaced by R614 (6K-10%-TW).
2. C617 (.047-400V) is not used.
3. Pin 4 of V602 (12CU8) is connected to ground through
a ,1-400V capacitor (612},
o §~485 (3000 mmf-209%-500V) is C404 (2000 mm{-20%-
Of

H. — 170V P-P
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CAPEHART MODELS 8T216 MR-4, -5, 9T246 MR-4, -5,
17C216 MR-4, -5, CHASSIS CX-43 SERIES

CAPEHART MODELS 8T216 MR-4, -5, 97246 MR-4, -5,

CAPEHART CAPEHART

17C216 MR-4, -5, CHASSIS CX-43 SERIES

CAPEHART CX-43 CHASSIS TUBE SOCKET RESISTANCE CHART

WITH 20,000 OHM PER VOLT METER
REF. TUBENO.| PIN1 | PIN 2 PIN3 | PIN 4 PIN5 | PIN6 | PINT PINS | PIN 9
V201 3CB6 | 850K a7 11 105 50K 50K Short
V202 3CB6 | Inf. 47 10.5 10 50K 50K | Short
V203 5AM8 | 100 Short 50K 10 9 50K 35 5K Short
V204 6AUS | Short 2.2 meg. | 650K 9 8 16 T meg. | 50K 50K
V205 CRT | Short 100K Pin 10 | *Pin 11 | Pin 12 **Short
100K 420K 35
V301 3AU6 | Short Short | 8 7 50K 50K | 150 |
V302 3BN6 *650 3.6 10.5 11 50K 7 300K
V306 12L6 | N/C | 19 50K 50K 220K 50K | 17 50K
V402 6SN7 | 20K 50K Short *1.2 meg.| *900K Short 7Tmeg. | b
V503 12B4A | *19K 15 meg. | 6 7 7 N/C N/C N/C 50K
V601 6SN7 | 550K *240K 280K *280K | 12K Short 5 35
V602 6CU6 | N/C 19 | 50K 50K | 1. meg. | N/C 20 Short
V603 1B3 N/C INF. N/C N/C N/C N/C INF. N/C
V604 12AX4 | N/C N/C 140K N/C 50K N/C 20 24

* YARIES WITH A CONTROL SETTING
From Pg. 1

4. If necessary, connect the lead wire from an an-
tenna to the terminals on the rear of the cabinet.
Be sure to remove the lead wire from the
“built-in" antenna from those terminals when
using an external antenna.

5. Set the Channel Selector knob to a channel on
which a program is being transmitted.

6. Adjust the Fine Tuning and Contrast controls
to obtain the best reception. Tune for the sharp-
est detail in the picture.

7. Adjust the Brilliance control for the desired
brightness and the Volume centrol for the de-
sired volume. Check the sound quality.

8. Adjust the Vertical Hold control if tﬂe picture

wolls vertically.

Adjust the Horizontal Hold control for picture

synchronization. (Refer to ADJUSTMENT OF

HORIZONTAL OSCILLATOR IF SYNCHRO-

NIZATION CANNOT BE OBTAINED.)

Picture Centering and Focus

If the picture is off center and/or has a neck
shadow, rotate either or both centering magnet
levérs CW or CCW until the picture is centered on
the screen. Then readjust the Ion Trap as previously
described.

The tube used in this receiver is either the new
21ATP4 or the new 24DP4A. Both of these tubes
employ electrostatic focus. Since the characteristics
of each tube may vary slightly, different focus elec-
trode voltage taps are made available on a terminal
board just above the R.F. Tuner. It may be neces-
sary to plug the focus lead into each tap to deter-
mine which voltage provides the best focus. When
checking each tap for the best focus it is recom-
mended that the receiver be turned off when making
the change as it is possible to receive a shock from
the connectors. Voltages as high as 600 volts are
present on this connector strip.

5]

Adjustment of Vertical Linearity

Adjust the Height and Vertical Linearity controls
to obtain the proper height and vertical linearity. It
may be necessary to adjust the Vertical Hold con-
trol while making these adjustments if the picture
should roll.

Adjustment of Horizontal Oscillator

Before making any adjustments one item of im-
portance must be clarified. The front side of the
chassis refers to the wiring side of the chassis. The
rear side of the chassis refers to the tube side of
the chassis.

Rotate the Horizontal Hold control to the extreme
clockwise position. Short the Horizontal Stabilizing
Coil (T601), terminal “C” to “D”, (The terminals
for making this connection are located on T601 as
shown in the photograph.) Adjust the rear slug of
T601 to the extreme counter-clockwise position.
When reaching the extreme position, proceed to ro-
tate the slug in the clockwise direction until picture
synchronization is reached. After reaching the point
of picture synchronization, back the slug out until
the picture falls out of sync by approximately eight
horizontal bars.

Remove the short from T601 and adjust the front
slug (this adjustment is made by inserting a special
hex-shaped alignment tool similar to the G.C. 8606,
except the one tuning end must be 2% inches long,
into the rear slug, passing on through and into the
front slug) of TRO1 to the extreme clockwise posi-
tion, After reaching the extreme 'gociwise position,
adjust the front slug in the cou...cc-clockwise direc-
tiop until picture synchronization is again obtained.
When reaching the point of picture synchronization,
back the slug out in the clockwise direction until
the picture falls out of sync by approximately 1 to 3

CENTERING
LEVERS

HEIGHT
CONTROL

VERTICAL
LINEARITY
CONTROL

horizontal bars. Now adjust the Horizontai Hoid
control for the picture synchronization. Check the
above procedure if necessary.

Adjustment of the Quadrature Coil
and Noise Rejection Control

Adjustment of the Quadrature Coil (L301) and
Noise Rejection Control (R303) should be made at
the time of installation to insure the best sound re-
production. These two items are readily accessible
as shown in the chassis photograph.

With a station properly tuned in, adjust the Quad-
rature Coil for the strangest and clearest sound.
Then attenuate the signal until the background noise
is apparent in the sound. With the signal attenuated,
adjust the Noise Rejection Control for a minimum
background hiss and noise.

VHF Oscillator Adjustment Using a

Television Signal

. The VHF R.F. -Oscillator frequency may be ad-
justed by tire tuning coils identified as Al and A2.
Al is the High Channel adjustment and A2 is the
Low Channel adjustment. These adjustments are
accessible from the top of the R.F. Tuner. Turn the
receiver en and allow sufficient time for warm-up
before making any adjustments.

(A) High Channel Adjustment

1. Set the Channel Selector to the highest VHF
channel between 7 and 13 on which reception
is being obtained.

** VARIES WITH FOCUS TAP POSITION

LUGS FOR
SHORTING 1601

CONTROL

2. Set the Fine Tuning Control so that the “flat”
on the shaft is facing up.

3. Adjust the high channel oscillator coil (Al) to
obtain the best picture.

4. The remaining high channels should then be
withir the range of the fine tuning.

(B8) Low Channel Adjustment

Set the Channel Selector to the highest VHF
channel between 2 and 6 on which reception is
being obtained.

Set the Fine Tuning Control so that the “flat”
on the shaft is facing up.

Adjust the low channel oscillator coil (A2) to
obtain the best picture.

The remaining low channels should then be
within the range of the fine tuning.

=

Lol

Final Checks

In sequence, set the channel kriob to all channels
on which reception is obtained. Adjust the receiver
for operation as outlined in the section “How to
Operate Your Capehart Receiver.”"” Check the quality
of reception, picture and sound on all available TV
stations in the area.

Recheck the Ion Trap Magnet setting for normal
brilliance.

TROUBLE SHOOTING NOTES ON CX-43 CHASSIS

Due to the stacking arrangement of various tubes and the design of the instrument, it is well to as-
sume that any component that will effect-the 135 volt source, will also cause trouble in any of the circuits
using the 1385 volt line. For example: a defective component in the sound circuit may cause a loss of
horizontal or vertical sync. The possible defects, and the components causing such defect, as listed below,
is merely to provide the technician with a probable starting place in his servicing.

PICTURE CIRCUITS

No picture, No Sound, Raster Present.

Use Oscilloscope to truce video signal. If video is

not present at output of Video Detector, check:

(A) R-F tubes VIOl and V102 or I-F tubes V20I,
V202, V203.

{B} Voltage readings on ail R-F and I-F tube pins.

(C) Shorted by-pass capacitors in the R-F and I-F
stages,

If video signal at Video Detector is normal, check:

(A) Video Amplifier tube V204.

(B) Voltage readings on the Video Amplifier V204,

(C) Associated components of 204

No Picture, Sound O.K., Raster Present.

Use oscilloscope to trace video signal from wideo
detector to isolate defective component. If video
checks normal at the plate of the ideo amp., but is
not present at the cathode of the picture tube, check:
(A) Coupling capacitor C219 for open.

{B) Open eathode on CRT.

. A Single Biack Bar (60 cyele hum) in Picture.

Use osciiloscope to observe video aignal at output
of video detector. If video shows hum modulution,

(A) Tubes in R-F and I-F stages for heater-to-
cathode leakage.

If no hum is present at the detector output, check:

(A} Video Amplifier and picture tube for heater-to-
cathode leakage.

. Smear in Picture, check:

(A) Video Amplifier tube V204.

(B) Peaking Coil L204 for open.

{C) Capacitor C219 for open.

(D) Alignment of I-F Slages—Check response curve
with sweep generator and oscilloscape.

. Trailing Whites (Ringing in Picture).

1f condition is not present on all channels, check:

(A) Fine Tuning adjustment for proper tuming. 1f
not obtainable, check adjustment of local os-
cillator on the channels involved.

If conditiona are present on all channels. check:

{A) Value of Detector load-resistor.

(B) Alignment of I-F Stages.

VERTICAL SYNC AND SWEEP CIRCUITS

1. Loss of Verticul Sync or Critical Hold
Use oscilioscope to check syne signal at grid of (Pin
4) of Vertical Oscillator (V402). If syne signal is
normal, k:
(A} CT028 for short.
(B) Defective 12B4A,
(C} T5O0I defective.
{D) R509 (Vertical Linearity} shorted or open
If syne signal at the grid of the Vertieal Oscillator Is
not normal, cheek:
(A) T501 for short or open.
(B) C403 for short or open.
{C) C402 for short.
(D) PCLO6 defective.
{E) C404 for open.
(F)} Defective 8SNT (V204)
Loss of Vertical Sweep, eheck:
(A) 12B4A defective,
(B) Shorted or open Deflection Yoke.
(C} R506 derreused in value.
(D) Defective 6SN7 (V402).
(E) R302 open.
(F) Defeetive T501
Insufficrent vertical scan.
(A) Weak 12B4a.
(B) Rat9 Vertical Lin. Defective.
(C) R506 decreased in value.

NO POWER

if instrument does not light. check
{A} Filaments of all tubes.

(B) Fuse remistor (R701).

{C) Defective Line Cord.

(D) Defective OF-On Switch.

SOUND CIRCUITS

1. No Sound or Weak Sound—Picture O.K.. check: -
(A) Audio Output Tube 12L6 (V303) by substitution.
(B) Audio Detector tube 3BN6 (V302) by substitu

tion.
{€) Sound I-F tube 3AU6 (V301) by substitution.
(D) T302 shorted or open.
(E) Coupling capacitor C308 open. Capacitor C3G7
for short.

(F) Noise rejection control. R303 for open
(G} Output transformer T30! and speaker.
(H) Alignment of Sound eircuits.

2. Buzz in sound—Picture O.K.
In some instances “buzz” in the sound may be the
result of u transmitter difficulty. If the buzz is not
a transmission dificulty, check:
(A) Adjustment of Noise Rejection Control {R303)
301) as outlined under

and/or Quadrature Coil (
SET-UP ADJUSTMENTS,

If satisfactory adjustment cannot be made, ¢heck:

{A) Quadature Coil (L301) for short or open.

(B} Noise Rejection Contral (R303.)

(C) C304 for shart.

3. Distorted Sound
Check Audio Qutput stage by feeding audio slgnal
into the grid of the 12 Observe signal at plate
with scope and if distarted. check:
(A) Output Transformer and speaker.
(B) Capacitor C704.
1f uudio section shows no evidence of distartion, check:
(A} Alignment of Sound kF Stages.
{B} Adjustment of Quadrature Coil (L301) and
Noise Rejection Control {R303).

HORIZONTAL SYNC—AFC and SWEEP CIRCUITS

1. Loss of Horizontal Sync
It vertical syne Is also critieal, check:
(B) Short on 135 Vot line
(C) Weak 6AUS {V204)} and 6SN7 (V402).
(D) PC-261 defective.

If vertieal syne is normial. check
(A) €62 shorten.

601 )

5y shonterd

2. Extreme F ni on —— Horizont
Syne
(A) SNTI by ~titution  for  heater-

3. TeniIng ut top af picture, cheek
(A) Adjustments of Horizontal Oscillator.

4. No Ruster—Na High Voltage
Use nacope to vheek wir ) gril {pin 5)
L OQutput  (1ZCUR). [f waveform ix
check
Hmizo;‘unl Output tube 12CUE (V602).
112 short

ontal winding of deflection yoke or hori

Ch1% sho

RG12 shoited
CH09 shoi ted.
Defretive AENT (V601).
T-601 defectiv

Shmted companent | 15V line to groun

riznata] Sweep
12CU6.

ep decreased
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Set-Up Adjustments

FINAL ADJUSTMENT OF THE VARIOUS
’ MADE AT

EIVER. The receiver should be given a thorough
operating test st the same time end, of course, the
owner should be instructed ns to the operation of
the various controis on the side of the cabinet. The
owner should be cautioned that the “set-up” controls
should be adfusted only by & competent television
service techni

Preliminary Checks

1. Remove the cabinet back and connect the re-
ceiver to an i
{A line cord that can be plugged into the AC
Interlock receptacle on the rear of the chassis.)

T205
L215
T501

V502
/ .R217

__R225

RSO7

L7701 TS02

V301
34U8  y303

U / /1206

LUGS FOR
SHORTING 1601

V302
3BN6

QuAD.
con

YOKE
CLame

V602

.. NOISE
REJECTION
CONTROL

V604
12AX4

2. Turn the receiver on and adjust the Brilliance
and Contrast controls to upp:oximutely one hall
of full rotation. If a raster is not seen ufter
ullowing time for the tubes to warm up, 1o
medately adjust the lon Trap Magnet to obtam
a raster. Upon obkuining o raster, ndjust the
Brllliance control for normal brilliance (the
setting where you would normally view a pic-
ture) and continue to adjust the magnet (by
rotating it ubout the neck of the CRT and mov
ing sxially along neck f tube) until the bright-
est raster is obtained

4. Check to see that the Deflection Yoke is fiush
against the bell of the CRT. If the raster is
tilted, loosen the clamp located directly back
of the yoke on the neck of the tube mnd rotate
the yoke to correct the tilt. Cont,, Pg.
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Radio-TV Service Dealer YUides Snced Servicing Systens® Data SHeets

M4028
Mfr: Admiral Chassis No. 21A3AZ YOKE
Card No. AD 21A3AZ-1
Section Affected: Raster
Symptom: Raster has jagged edges (Pie crust
ringing)
, i P R443
Reason For Change: Circuit improvement
MWW
What To Do:
Connect: R443 (1K) across C428 (.1 uf) —I(_'_
caz8
V203 V204
SOS e MP SSLVJV[\?D
ND A
OUTPUT
Mfr: Admiral Chassis No. 21A3AZ
Card No. AD 21A3AZ-2
Scction Affected: Pix pu—
Symptom: Picture bounce at high volume @ R212 ®
settings AN
Reason For Change: Circuit improvement R 244
What To Do: -
Connect: R211 (170 ohms) between p'n 2
of V203 (6AV6) and ground
also. R212 (27K) from pin 2 of
V203 to pin 8 of V204 (6W6)
V304
12BY7
VIDEO AMP
Mfr: Admiral Chassis No. 21A3AZ
Card No. AD 21A3AZ-3
Section Affected: Pix
Symptom: Contrast increases and decreases
intermittently 8.2K
Cause: Leaky condenser
What To Deo:
Replace: C319 (10 uf)

RADIO-TELEVISION SERVICE DEALER e APRIL, 1956



Radio-TV Service Dealer Vides Specd Servicing Syitems® Data Sheets

Mfr: Admiral Chassis No. 21A3AZ
Card No. AD 21A3AZ-4
Section Affected: Sync

Symptom: Unstable horizontal and vertical
synce

Cause: Open resistor

What To Do:
Replace: R446 (6K)

V40
6CS6
SYNC. SEP. 120K
A
®
R446
®
V405
6SN7
HOR. OSC.

Mifr: Admiral Chassis No. 21A3AZ
Card No. AD 21A3AZ-5

Section Affected: Sync
Symptom: Bending at top of pix

Reason For Change: Circuit improvement

What To Do:
Connect: C429 (47 uuf) from pin 5 of V405
(6SN7) to ground
Replace: R437 (5.6K) with 8.2K resistor

DAMPER
®

ca27

R444

M402B
YOKE

38

Mfr: Admiral Chassis No. 21A3AZ
Card No. AD 21A3AZ-6

Section Affected: Raster

Symptom: Wrinkles at left side of raster
Cause: Resistor decreased in value

What To Deo:
Replace: R444 (750 ohms)

.
oo
.

*oAnC e
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Radio-TV Service Dealer Vides S Servicing Systems® Data Sheets

4V205B
7» 6U8
st VIDEO AMP

Mfr: Du Mont Chassis No. RA 340/341
Card No. DM 340-1
Section Affected: Sync

Symptom: Vertical jitter and unstable hori-
zontal synec

Cause: Resistor decreased in value

What To Do:
Replace: R270 (22K)

V2128

Y2 6BK7

st SYNC CLIPPER
® _

-

Mfr: Du Mont Chassis No. RA 340/341 C 269 Y
Card No. DM 340-2 _1(_1.__»\Nv\p_4r_{_____
\
Section Affected: Sync __{(__4 B
~

Symptom: Vertical locks out of phase; un- é
stable horizontal sync

Cause: Shorted condenser

What To Do:
Replace: C269 (3,300 uuf)

, V2rA

2 GBK 7A

NOISE INVERTER ®
AND BIAS SETTER
Mfr: Du Mont Chassis No. RA 340/341 \‘\
Card No. DM 340-3 ,\ o C..2_§.2
Section Affected: Sync /
7/

Symptom: Rapid horizontal jitter ®
Cause: Open condenser
What To Deo:

.[,"}

Replace: C262 (330 uuf)

DOV AV Y PPN N Y Yy Yy
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V212A

» 6BK7A
NOISE INVERTER O
ANDBIAS SETTER

Mfr: Du Mont
Card No. DM 340-4
Section Affected: Pix

Chassis No. RA 340/341

Symptom: Negative pix
Cause: Shorted condenser

What To Do:
Replace: C261 (.0068 uf)

Radio-TV Service Dealer Yides Speed Servicing Systems® Data Sheets

V205

r » U8
R283 .= \oISE INVERTER

—WW—-oI,¢

Y
SYNC FROM
OUTPUT OF
1st VIDEO AMP

Mifr: Du Mont
Card No. DM 340-5

Chassis No. RA 340/341

Section Affected: Pix
Symptom: Insufficient contrast
Cause: Resistor decreased in value

What To Do:
Replace: R283 (22K3)

V2B
'» 6B 7A
15T SYNC CLIPPER
[

AN—————
Py
I3
@
D
© 4——— N —
o9)
o)
X

+

HM__

Mir: Du Mont
Card No. DM 340-6

Chassis No. RA 340/341

Section Affected: Sync

Symptom: Critical horizontal and vertical
sync

Cause: Open resistor (insufficient wattage)

What To Do:
Replace: R284 (47K) with larger wattage
resistor
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ASSOCIATION
NEWS

[from page 13]
present quality of color receivers $99.50
cannot sufficiently cover the cost of
servicing and extending parts warranty
to one-vear

“To further aggravate this condition
we find in this area, that 50% of this
service policy is being absorbed by the
distriburor. Therefore, the customer is
being led to believe that service on
present color receivers can be purchased
at a ridiculously low price. This seems
to put RCA in the position ol using un-
fair business practices in an attempt to
put the local service dealer out of the
color television servicing business, in-
stcad of providing a stimulus on a com-
petitive level.

“Due to the above considerations we
feel that this is not the time for us to
promote color television to the con-

”
sumer.
Donald G. Roberts
President—Syracuse
Television Technicians
Association

Philadelphia Area

Leaders of the television service in-
dustry in this area recently presented
to District Attorney Victor Blanc a
plaque of their code of ethics, and
pledged their support to the code.

Presenting the service plaque to Mr.
Blanc were Harrison Neel (President,
Television Service Dealer’s Association),
Rav Cherril (President, Northeast Tele-
vision Service Dcaler’s Association),
William Poole (President, Philadelphia
Radio Servicemen’s Association). Wil
liam Morrow (President, Television
Service Dealer’s Association of Delaware
Countv) and Albert Haas (President,
Television Contractors Association).

Pennsylvania Radio Service
Men's Association (PRSMA)

PRSMA  officers were elected  for
1956. They are as follows: President,
William L. Poole; Vice President,
Samuel M. Brenner; Recording Secre-
tarv, Wm. P. Humes; Treasurcr, Stan-
ley W. Myers and for Corresponding
Secretarv, Fred Cohen.

Francis ]. Woll has heen elected
president of the Trenton Radio Service-
men’s Association, Inc.

William T1. Morrow has heen clected
president of the Television Service
Dealers Association of Dclaware
Countv. He succeeds John J. Matthews
who was elected vice president. Other
officers are Secretary Joseph Bell and
the Treasurer is Peter Rapagnani.

The Greater lazleton Radio and
Television Association has applied for
a charter to the Luzerne Countv Court.

The FRSAP installed new officers at
the January 1956 meeting.
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NOW WITH EXPANDED TUBE LIST
FOR UP-TO-DATE TV & INDUSTRIAL
TUBE TESTING \
/ 4

The SECO GCT-5 TESTER is a
specialized TV and industrial in-
strument that checks the critical
“Control Grid” condition of vacu-
um tubes faster and more accurate-
ly than any other tester. Thousands
of technicians have stopped guess-

IN TV SERVICING . .

MANY TIMES “OVER!

“Hard to Fmd”

TUBE FAULTS
LOCATED

FASTY

Truly Portablel
6V " x 62" x 2V2""—4 Ibs.
Carry in Tube Caddy.

MODEL GCT-5

NEC O

GRID CIRCUIT

TUBE TESTER

ing and substitution checking .
depending upon the SECO-EYE to
indicate control grid emission, grid-
to-cathode shorts, gaseous condi-
tions, cathode-to-heater shorts AT
A GLANCE!

. the SECO GCT-5 TESTER

quickly tracks down troubles like these:

® Poor picture contrast

o Grainy picture

® Twisting, bending or pulling of the
picture

® AGC, RF, IF and Sync, group tube
faults

® Vertical jitter or bounce

© Sync. buzz in the sound

® Sweep frequency drift

SECO serves the serviceman

D

Model FB-4

L FLYBACK CIRCUIT

AND INDUCTANCE
ANALYZER

$38.95
Slightly higher West

Requires no dlsconnectmg, no ch‘u‘t-
ing; gives a fast, simple ‘yes’ or ‘no’
answer al a glance

® Any or all-symptoms caused by sync.
plus compression.

You’ll save service time, sell
more tubes, improve customer re-
lations! Join the thousands now
using this indispensable SECO
TESTER to do a better service job
and to make bigger tube profits.

with tested, indispensable instruments

gD

o % &
R b Model SL-10
| eer MONITRON

o SIONAL TRACER
! o‘ L AND INTERMITTENT

QP LOCALIZER
A - $119.50
e J ‘Q

The solution to your troublesome IN-
TERMITTENT problems . . . moni-
tors circuits without attention!

SOLD THROUGH JOBBERS

The Original is spelled "'S-E-C-O"

8, SECO MFG. co.

1956

Phone: WAIlnut 6-4545
5015 PENN AVENUE S.
MINNEAPOLIS, MINN
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AVAILABLE NOW TO SERVICE DEALERS AND SERVICEMEN
GENUINE JONKEN STEEL LEGS—5" to 28"

TAPERED — ROUND — SQUARE...SATIN BRASS,
SATIN CHROME, BLACK ENAMEL

Quickly, easily and profitably you can convert TABLE MODEL
TV SETS to HIGHBOYS or FLOOR CONSOLETTES to CONSOLES

()

/ Becomes

k This —
//

SNAP - ON Ball

Glides allow for Wheel casters are

positioning lcgs in 2" black styrene, Swivel glides are
vertical or at 12 with mctal saddle metal, in all fin-
angle. All finishes available in brass ishes. Swivel base is
available. finish. black plastic.

TWO-IN-ONE or dual-purpose leg bracket

s ('ﬁ 9-—_\‘6 is heavy gauge steel allowing legs to be
” \g__——'jﬁl set at either a 12° angle or in a vertical

Showing selection of tapered, round and square legs with choice position.

of snap-on ball glide, 2 wheel caster or swivel glide.

The NET PRICES QUOTED on the adjacent page are FOB Long Island, New York and include sets of 4 legs with dual-
purpose mount and your choice of snap-on ball glide, self-leveling swivel guide or wheel caster. 25% cash must accompany
order, balance C. O. D. (unless credit terms are arranged for). Extra 5% discount on orders for 10 sets or more.

Some territories still available to electronic parts distributors on an exclusive basis.

ELEK-TRONIC BARGAIN HOUSE
2 EMBASSY COURT, GREAT NECK, N. Y.

Sirs: Send the following: (25% cash herewith, balance C.0.D. and F.0.B.)
Model No. Quantity  Model No. Quantity Model No. Quantity

SERVICEMEN and DEALERS:

}

I

!

: Department and specialty stores everywhere are sell-

| ing these stcel leg set at prices 40% to 50%

| higher than our net prices to you. Carry your own

| stock of Genuine Jonken Legs. Use them either to
"""""""""" I modernize your own, or your customers’ sets. Or,

|

!

|

|

|

|

}

sell them to customers who want to install them
themselves. You can’t losc—Jonken Legs are a plus
profit item with fast turn-over. When your customers

BALL GLIDES SWIVEL GLIDES WHEEL CASTERS. know you have for sale, and can install Jonken Legs,
extra profits, more service jobs and good-will will
NBME s P result.
Address o . . . - T —— S . .
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JONKEN LEG SETS
NET PRICES

(Order by Model Number
See Opposite Page)

TAPERED LEGS

(Sct of 4, with 2 in 1 leg mounting brackets,
screws and your choice of glides or casters.)

BAKED BLACK ENAMEL

Model Leg Hgt. Price
BB-5 5" $5.25
BB-6 6" 5.25
BB-9 9" 5.50
BB-12 12 5.75
BB-14 14" 575
BB-16 16" 6.10
BB-22 22" 6.65
BB-24 24" 6.65
BB-26 26" 6.90
BB-28 28" 6.90

SATIN BRASS

Model Leg Hgt. Price
SB-5 5" $5.95
SB-6 6" 5.95
SB-9 9 6.25
SB-12 127 6.60
SB-14 14" 6.60
SB-16 16" 6.95
SB-22 22" 7.60
SB-24 24" 7.60
SB-26 26" 8.00
SB-28 28" 8.00

SATIN CHROME

Model Leg Hgt. Price
SC-5 5 $5.95
SC-6 6" 595
SC-9 9" 6.25
SC-12 12" 6.60
SC-14 14" 6.60
SC-16 16" 6.95
SC-22 22" 7.60
SC-24 24" 7.60
SC-26 26" 8.00
SC-28 28" 8.00

1" SQUARE STEEL LEGS

BAKED BLACK ENAMEL

Model Leg Hgt. Price
1SS-5" 5" $5.05
1SS-6" 6" 5.05
155-9* 94 530
1§5-12" 12" 575
1SS-14" 14" 575
1S5-16" 16" 5.90
1§5-22" 22 6.10
15S-24" 24" 6.10
15S-26" 26" 6.25
1SS-28" 28" 6.25

SATIN BRASS

Model Leg Hgt. Price
1S-58 5" $5.90
1S-68B 6" 590
1S-98 9 6.20
1S-128 12" 6.30
1S-148 14" 6.30
I1S-168 16" 6.60
1S-228 22" 7.00
1S-248 24" 7.00
1S-268B 26" 7.50
1S-288 28" 7.50

SATIN CHROME

Model Leg Hgt. Price
1S-5C 5" $5.90
1S-6C 6" 5.90
1S-9C 9" 6.20
1S-12C 12" 6.30
1S-14C 14" 6.30
I1S-16C 16" 6.60
1S-22C 22" 7.00
IS-24C 24" 7.00
1S-26C 26" 7.50
1S-28C 28" 7.50

Price includes set of 4 legs, mounting brackets,
screws and your choice of glides or casters.
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RIDER
SPEAKS

[from page 11]

| it should be continued and expanded.

APRIL,

As a matter of fact, a shortage of tele-
vision technicians may well prove to be
a boon.

While there may be some confusion
at the present time concerning color
TV and black-and-white TV, the fact
remains that millions of black-and-
white TV reccivers will be sold during
1956 and for several years thereafter
The 8-inch and the 14-inch (and mavbe
there will be a 10-inch) screen portable
looks like it will open up a brand new
market. Apparently the manufacturers
of the first 14-inch portable receiver
fared much better than a lot of people

imagined, and there will be others
looking for the “sccond receiver in the

” . .
home” market. These receivers will

require service and if one can visualize
two in 30 million homes this makes 60
million  black-and-white receivers, in
addition to whatever mav be the color
market and table black-and-white
models. If TV technicians will be in
short supplv, those who remain will
command better prices—that’s for sure.

But getting back to the TV servicing
mdustrv spreadmo its wings, we have
said this for vears and we fccl that the
suggestion is as sound today as it was
then TV service shops should become
electronic equipment maintenance
shops. We recognize that the transition
cannot occur in a vear—that it will con-
sume a number of vears. But it can be
done. There are manv industries, es-
pecially those which are basically
mechanical or which require only ma-
nipulative skill, with no theoretical back-
ground, that do not require too much
advance time to gather and assimilate
knowledge. The electronic industry is
not one of these. In other words, the
TV servicing industrv must take ad-
vantage of lhe time that still exists
bctween now and when it will be called
upon to participate in the results of the
expansion of the use of electronics
techniques. John F. Rider

PICKUPS

[from page 28]

it might seem that this is a complicated
way of doing things, certain iinportant
advantages are gained. A discussion of
these advantages however is not within
the scope of this article. Without ex-
plaining these terms, let us simplv point
out that if the pickup generates a volt-

1956

age because of pressure applied to it,
such as the crystal or the ceramic pick-
up, it would respond faithfully to the
constant amplitude, but not to ‘the con-
stant velocity type of recording. A pick-
up of the variable reluctance type, on
the other hand, responds faithfullv to
constant velocitv, but not to constant
amplitude recording.

It has become standard practice in
the United States to use a crossover
point of 500 cps. This means that con-
stant amplitude recording is used up to
about 500 cps while the constant veloc-
ity technique is emploved above this
Frequencyr

The constant amplitude character-
istic below 500 cps results in lower
than normal output from the variable re-
luctance pickup at these frequencies. An
equalizing circuit is therefore used for
the purpose of restoring these lower fre
quencies to their proper relative strength
compared to frequencies above 500 cps.
This is done, actually, by providing an
attenuation circuit which has a response
just the opposite of the recording char-
acteristic. The result of the combination
is then a flat response curve.

The second technique used in making
the recording, and which also makes
cqualization necessarv at the plavback
end is the technique of high frequency
pre-emphasis. In this process, the higher
frequency components of the sound
signal are increased in strength above
their normal level. This results in a
larger signal to surface noise ratio. By
feeding the pickup output into a prop-
erlv deswned equalizing circuit, the
hwh Frequency components are brought
bacl\ to their proper level, and surface
noise is simultaneously reduced to a
much lower level than would be pos-
sible without pre-emphasis.

The foregoing discussion of equali
zation might well be summarized by
referring to Fig. 5. Curve A is a tvpica!
recording curve. Notice the low output
at the low frequency end (constant
amplitude recording), and the high out-
put at the higher Frequencres (pre-
emphasis). Curve B in Fig. 5 illustrates
the ideal plavback curve. Equalizing
circuits boost the low frequency response
and attenuate the highs. The combi-
nation of A and B results in the ideal
overall response pictured at C.

A number of manufacturers put out
equalizers which mav very easily be
added to existing cquipment. Fig. 6
shows one such equalizer. Installation
simply requires plugging the pickup in-
to the equalizer and the equalizer in-
to the amplifier. As seen from the photo-
graph. panel mounting is a simple mat-
ter. The particular model shown is
designed to operate with any high
impedance variable reluctance pickup

[Continued on page 50|
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K BENCH

Unusual Service Problems And Their Solutions

by Paul Goldberg

[1IS month’s installment deals with
problems encountered in the less
conventional type of sound svstem.

Westinghouse Chassis V-2315

The receiver was turned on and
it was noted that the sound was verv
weak and gargled. The 6BN6 FM
detector, the 6ANS limiter, sync¢, and
sound amplifier were replaced  indi-
vidually but had no effect. Next the
quadrature coil 1.203, the two 4.5 mc
traps L201 and 1.200, and R202 were
adjusted individually but the trouble
remained.

The diagram was then studied. This
receiver uses a OANS8 which is a
medium mu triode and a sharp cutoff
pentode. The composite video signal
after being rectified by the crystal de-
tector 1NG+ is directly coupled to the
grid (pin z2) of the sync and sound
amplifier (6ANS triode). The com-
posite video signal is then amplified
and fed to both the AGC tube and the
svnc separator, 6CS6. The composite
video signal is also coupled through a
10 wuf condenser (C200) into a high
Q 4.5 mic trap (L200-C201). This trap

presents a high impedance to the 4.5

This Month's Problem:
Troubles in TV sound systems

280 VIDEQ
DETECTOR  AMP
iN64 2BY7  SYNC-
SOURD co00  co02
1eang 1O 26
e
®
N\
1
1
{J
AGC 3) 2

TUBE x=

R407
6.8K
c402
R406
SYNC ™M
SEP
6CS6

SHORTED
LIMITER L2 DET
5 BANS 4.5uc  6BN6

AUDIO
OUTPUT
6BKS

Fig. |—Partial schematic of Westinghouse V-2315 chassis.

mec beat between the sound and picture
carriers and a lower impedance to all
other frequencies. Thus the sound por-

DEFECTIVE/ 600 =

Fig. 2—Partial schematic of Zenith 19L26 sound I.F.
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tion of the video signal is present on
the grid, (pin £8), of the pentode sec-
tion of the 6 ANS.

Limiting is acocomplished by the
sharp cutoll characteristic of the pen-
tode section of the 6AN8. Components,
C202 and R200 develop suflicient grid-
leak bias to cause clipping of the nega-
tive half of the sound signal. Due to
this tube’s low plate and screen volt
ages, the most positive portions of the
sound signal cause plate saturation to
occur. This minimizes amplitude varia
tions on the positive swing of the sound
signal. Thus this limiter removes am
plitude variations in the sound signal
delivered to the FM detector.

With these facts in mind, we set up
our FM generator at 4.5 mc with 400
cycles AM modulation.  This signal
was first fed into pin =2 of the 6BNS,
FM detector. The response from the
speaker was loud and clear.

Next the FM generator at the same
setting was fed into pin #8 of the

APRIL, 1956



6ANS, limiter. Here a very weak re-
sponse was heard from the speaker.
The trouble thercfore seemed to be
localized in the 6 ANS limiter circuitry.

A voltage check was then made first
at the plate then at the screen of the
6ANS8 limiter tube. The voltages
checked approximately correct.

A resistance check was then made
across L.202. This coil checked OK.
A resistance check was then made across
the 4.5 mc tank circuit C203 and
L201. Tlere the meter read close to
zero ohms.

As a positive check C203 was clipped
out of the circuit and measured. It
was shorted. Capacitor C203 was then
replaced with a new 47 uuf condenser
nd the receiver was turned on. Com-
ponents L200, L201, L203 and R202
were again readjusted for maximum
undistorted sound at minimum buzz.
The receiver now functioned properly.
(€203 and L201 offer maximum im-
pedance at their resonant frequency
of 4.5 mec. When C203 shorts, this
load tank circuit offers zero impedance.
Thus the load voltage drop will also
be zero.)

Zenith 19126

The receiver was turned on and a
lond buzz accompanying the sound
was heard [rom the speaker. The
6BN6 sound discriminator, and the
6AU6 sound limiter were replaced in-
dividuallv but had no effect. Next the
quadrature coil L23 was adjusted but

the buzz remained. The buzz control, |

R39 was adjusted but had very little
effect. The 4.5 mc tank circuit coil
122 was adjusted but did not solve the
problem.

The diagram was then studied. This
receiver uses a 6BN6 gated beam tube
as the sound discriminator. Pin #2 grid
acts as a gate. With zero or a positive
potential applied, it passes the beam;
with a negative potential applied, the
beam is cut off.

In normal operation this grid is
biased a few volts negative with respect
to cathode. A 4.5 mec if signal is ap-
plied to pin 22 grid and for one half
of each cycle the electron beam is

passed and projected upon the quad- 1

rature grid, pin #6.

The quadrature grid is tuned to the
if signal frequency (4.5 mc) and is
driven by the space charge coupling.
The periodic variations of the space
charge in front of the quadrature grid
(space charge coupling) produce a
voltage across the tuned circuit L23
and C38. The quadrature grid clips
the leading portion from each half
cycle and passes periodic pulses of cur-
rent, about % cycle in length on to
the anode.

[Continued on page 57]
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it's Dramatically New!?

Ceramic Phono Cartridge

MODEL WC10
Ls $Q)50

lincluding two
synthesized sapphire -
tipped needles)

MODEL WC10D

lst $ 3 400
Price
(including a 1 -mil
diamond - tipped
needle and a 3-mil

synthesized sapphire-
tipped needle)

APRIL, 1956

The most important advance in phono replacement
cartridges since the introdnction of 3 speeds!

e To improve the quality of all conventional home
phonographs!

® To replace 128 3-speed, plastic-cased, ceramic and
crystal, turnover and single needle cartridges!

We make these strong claims: the “Twin-Lever” is the finest
replacement cartridge ever developed! It sets a new high,
leaving all other replacement cartridges far behind its bril-
liant level of tone superiority . . . individual needle compli-
ance for superior 78 rpm and microgroove response . . .
unique needle shift design . . . amazingly simple needle
replacement.

The “Twin-Lever” offers you maximum replacement coverage
with minimum investment because it handles the replace-
ments for practically all 3-speed phonos using plastic-cased
cartridges. New business and greater profits can be yours —
because this “Twin-Lever’” cartridge costs only $9.50 list —
yet it can make conventional 3-speed phonos sonnd better
than when they were new!

See your Shure Distributor today — he has the “Twin-Lever”
in stock. And here’s a tip: buy more than you think you will
need — or you'll have to go back for more mighty soon. That's
how good this cartridge is. And don’t take our word for it
— ask your first “Twin-Lever” customer what be thinks!

e Thie Marh of Dualily

45




The ANSWERMAN

Inquiries Sent To The Answerman Will Be Acknowledged Only If Accom-

panied By Radio-TV Service Firm Letterheads Or Similar Identification.

RYSD
Technical Staff

Dear Mr. Answerman:

I have a problem involving a Zenith

0]22 chassis with intermittent vertical
.old. There is no set pattern to this loss
of vertical svnc. During the time that it
occurs there appears-to be a small loss
of height and a small amount of vertical
foldover at the top of the picture.

The tubes such as the 6BL6 have
been changed and normal  items
checked, such as voltages, resistors and
condensers. The condition occurs ir-
regularly about once each minute.

What, in vour opinion, is the most
likely cause of this condition?

E. P.
Chicago, 111

6eBL7
VERT.SWEEP

Fig. |—Partial schematic of Zenith
20J22 chassis.

A number of components could, of
course, cause this condition. [lowever,
from past experience it is suspected that
the vertical output transformer is at
fault. The same symptoms have been
encountered in a varicty of TV receivers
over a number of vears. In manv of
these cases, aside from tubes, coupling
condensers, and burned out resistors,
the vertical output transformer was at
fault. In several cases, vertical foldover
at the top of the picture was observed,
in others intermittent vertical sweep ap-
peared, and in still others vertical
shrinkage occurred.

46

In several of the above instances the
vertical output transformer winding
partially opened up so that the ends at
the break were just about touching, re-
sulting in a high resistance connec-
tion. With the passage of current the
variation in resistance may varv the
plate voltage and cause the slight fold-
over and jitter observed. There is suffi-
cient coupling to affect the vertical oscil
lator and cause the vertical svnc to flip.
This coupling may be obscrved in Fig. |
which shows the Zenith 20]22 chussis
vertical deflection circuit.

One of the symptoms observed in
such cases is jitter of the dc volrage at
the plate of the vertical output tube.

MT. A”S'luel'}’”ﬂ”.'

1 have a Philco RF8+ chassis in which
there is a pronounced hum from the
speaker. T have checked all the con-
ventional troublemakers such as tubes,
etc. One noticeable point is that with
the volume control in the minimum
position the hum is still present. This
would therefore seem to indicate the
difliculty to be in the B plus filtering
but this has been thoroughly tested,
even to the extent of substituting new
filters. I have tried lcad dress at the
audio amplifier grid circuit fearing that
the hum was being picked up in the
audio amplifier but this didn’t remove
the trouble.

Is there anvthing that vou can sug-
gest.

S. D.
Chicago, 1l

The Philco RF84 chassis uses an
electromagnetic  speaker. Attached to
this speaker is a hum bucking poten-
tiometer which is used to adjust the
amount of hum cancelling voltage that
is applied in series with the voice coil.
As with electrodynamic speakers a small
amount of hum may be induced into
the voice coil due to the strong magnetic
fields associated with the B plus fhlter-
ing in the ficld winding on the speak-
er. A hum bucking winding is provided
in this case which picks up a small
amount of hum voltage. Since this
winding is wound in the opposite di-
rection to the voice coil the induced
voltage is of opposite polarity to that
which is induced in the voice coil. The

RADIO-TELEVISION SERVICE DEALER e

ELECTROMAG-

HUM BUCKING ) INE TIC SPEAKER]

WINDING —

FiELD con-”

Fig. 2—Philco humbucking coil.

potentiometer across the coil as can be
observed in Fig. 2 provides a means of
adjusting the cancelling hum bucking
voltage so that it will cancel that picked
up in the voice coil.

Naturally, the hrst point to examine
in a case such as yours is the hum buck-
ing control. This provides a means of
adjusting the hum out of the speaker
when no audio is present.

If there should be doubt as to the
point of origin of the hum, the leads
feeding the voice coil of the speaker
can be disconnected and coupled to a
test spcaker of a permanent magnet
tvpe. With this arrangement the hum
should not be present if it is due to the
above cause.

If the hum bucking coil is inadequate
to remove all hum one solution would
be to substitute a choke for the speaker
field and to mount a permanent magnet
speaker in the cabinet. Of course this
nccessitates the purchase of an addi
tional speaker. A better solution, at
least a more economical one, is to add
additional turns to the hum bucking
winding. On the speaker used for the
Philco RF8+4 chassis the hum bucking
winding is accessible and this is easily
done. Five extra turns of 24 enamel
coated wire should surfice.

The addition of a hum bucking wind
ing and a control is sometimes desir-
able in similar cascs of hum in other
rec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>