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setting new selling records everywhere

AR=-1

The completely AUTD-
MATIC rotor, powerful
and dependable, with
a modern design cab-
inet. Uses 4 wire cable.

AR-2

Completely AUTOMATIC
rotor with thrust bear.
ing. Handsome cabinet,
uses 4 wire coble.

AR-22

Here is the campletely
AUTOMATIC version of
the famous TR-2 with all
the powerful features
that made it so famous.

TR=-2

The heavy-duty rotor
with plastic cabinet fea-
turing “compass control”
iluminated perfect pat-
tern dial. Uses 8 wire
cable.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

TR-4
The heavy-duty rotor
complete with modern
cabinet with METER
control dial. Uses 4
wire cable.

TR-11

The ideal budget all-
purpose rotor with new,
modern cabinet featur.
ing meter control dial.
Uses 4 wire cable.

TR-12

A special combination
value consisting of com-
plete rotor with thrust
bearing. Handsame
modern cabinet with
meter cantrol dial, uses
4 wire cable.

+rne RADIART corse,

CLEVELAND 13, OHIO
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WIRE

AND

CABLE

FOR EVERY
ELECTRONIC
PRODUCT

TV STUDIO
CABLE

TY TF ANSMISSICH
WIRE

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO
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Federal

...America’'s pioneer
selenium rectifier

FIR

" with MORE with MORE with MORE

L] ® ®
Manvufacturers Distributors Servicemen
More radio and TV manufacturers—through their Here are the clinching reasons behind
design and component engincers—have placed their OK Federal’s coast-to-coast leadership:
on Federal Selenium Rectifiers than any other make!

Consequently, more distributors stock Federal to take care

e Longer life
of more calls from servicemen for “replacement by Federal.”

e Proven mechanical

e Higher output voltage construction
: 41 e 85° C. UL acceptance
Literally tens of millions of Federal types have been * ';?‘:er temperature P
factory-installed. Federal is OK with manufacturers s

e Conservative ratings
because Federal means dependable receiver performance... o Superior humidity

o Largest plant capacity
e OK with distributors because Federal is in such high resistance ® rore ehngineering
now-how

favor and big demand ... OK with servicemen because
Federa!l is profitable and customer-satisfying. Whatever

your rectifier requirements you can meet them with
Federal’s Universal and Regrlar Lines . . . one source of

supply for the radio-TV industry! Write today to Dept. F-185.

o More uniform quality

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION « 100 KINGSLAND ROAD » CLIFTON, N. J.

In Canoda: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreul, P. Q.
Export Distributors: International Stondard Electric Corp., 67 Broad St., New York
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Centralab Type MD Molded Disc |

New,

completely insulated
ceramic

disc capacitor

[ = _—
[

Highest Highest
" Leakage Resistance Dependability
Nine ways be tter Initial, 10,000 megohms. After Wholly produced in Centralab’s

100-hour, 95%-humidity own plants, under strict

test, 1000 megohms. Returns
to initial rating upon drying.

- - insulation resistance of
ord.nary d.sc molding, 300,000 megohms.
This guarantees longer life,
safer operation.

K]
‘ h an an control of ceramic, as well as
capacitor, engineers. Centralab
makes only ceramic capacitors—
thus is interested first, last,

and always in ceramic

capacitors.
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TYPE MD

%"
’T

T 14"

A
. S

The only ceramic disc of its
kind—there’s nothing else like it!
It took four years to build—and
an investment of over $100,000.00
in production equipment.

No matter how you look at it,
the Centralab Type MD Disc
gives you more for your money—
gives your customer more for his,

No, sir, when it comes to high
quality and high standards of
performance, you just simply
cannot beat Centralab MD’s. See
for yourself — try them as replace-
ments on your next few jobs.

Molded
Insulation

Completely insulated with Centrathene,
2500 V.D.C. breakdown to ground. You
can place an MD next to a chassis or

high-voltage leads without flashover or
breakdown through the case. Fungus pr
Unaffected by ozone, salt water, or any

#

Highest
Moisture Resistance

The capacitor body itself has
moisture absorption of only
.007% or less. The molded
casing has moisture
absorption of .005% or less.
This is less than the china
dishes you use for food.

Easy
Identification

Clearly labeled to avoid
confusion and mistakes.
Coded in accordance with
JAN specifications. Each
unit labeled with capacity
and voltage rating.

oof.

known acid or solvent at room temperature.

Will not become brittle at —55°C,

Send coupon for Centralab
Catalog No. 29, for further facts
on MD’s and other products.

Centzalab

Name

Company
Address

Q44L E. Keefe Avenue, Milwaukee 1, Wisconsin

Highest
Mechanical Strength

Will not chip, crack, or
break under rough handling
or dropping. One-piece
construction is unaffected
by extremes of vibration.

Highest
Lead Strength

You'll need a pair of pliers
and a vise to strip these
leads. MD’'s have the highest
lead strength of any

ceramic disc on the market—
greater than the

breaking strength of the
wire itself.

Conservatively
Rated

100% flash-tested at double-
rated voltage. Periodically

spot-checked at 1000-hour
load life at test voltage.

Centralab
A Division of Globe-Union Inc.

Send me Centralab Catalog No. 29

o

Complete Range
of Values

52 values from 5 mmf. to .01 mfd.
Voltage rating, 1,000 v.D.C.W.

to 4000 mmf.; 600 V.D.C.W. over
4,000 mmf. Tolerance, +10%,

5 mmf. through 680 mmf.; +20%,
750 mmf. through .005 mfd. GMV
(guaranteed minimum value),
0056 mfd. through .01 mfd.

Package of B
only 75¢

Suggested

~ net price

Zone State

City




Features the highest front-to-back
ratios ever recorded for any
TV antenna:

from 20:1 to 50:1
relative VOLTAGE.
e High band: Up to 13:1 relative
VOLTAGE.
High gain: Low band, 7 to ¢ DB. High
band, 8.5 to 10.5 DB. (Single bay fig-
ures). Balanced for COLOR.

e Low band:

3 Powerful Models

Description List Price

Low Bond "K.O.”,

Model No. 1026 40.97
Covers ch. 2-6
High Bond “K.0.”,
Model No. 1073 16.67 g
Covers ch. 7-13
Broad Bond “K.0.”, - N
Model No. 1023*| 57.64
Covers ch. 2-13
*In this model, High and low Band
sections are joined with o Tenno-Tie
{furnished)
rovides you

Ends co-channel interference!
Knocks out “‘Venetian Blinds’}

Channel Masters ’K.O.” puts an INVISIBLE
BARRIER in the path of rear signals, pre-
venting co-channel interference. The “K.0.”
is completely preassembled with time-saving
""Snap-Lock’’ Action. 100% aluminum,

NSED BY KAY-TOWNES A 0. ROME, G4

New expanded ACCESSORIES
program! Channel Master now
becomes the first and only
manufacturer in the industry
that can supply you with every-
thing you need for an antenna

e “Super-Sembled”’!

o Re-designed!

o Better than
ever!

Channel Master’s Super Fan is the original fan antenna.
Famous for its superb quality, it has been in continuous demand
for six years. Millions are in current use.

e Assembles with NO HARDWARE or tightening.
e Massive, heavy-duty, molded fan head. Unaffected by

Seomless Butted

4 +—

— a moisture and extreme temperatures.
Desc. Model No. List Price Medel No. List Price
TBoy NIA $10.42 7134 $8.19 o Reinforced elements. External sleeves prevent breakage.
2Boy 31328 22.22 7324 | 17.08
iy | a3ea | 48.19 l 1
- (‘\‘SS EMp, ’o'
::_@5 CHANNEL MASTER CORP. ELLENYILLE, N Y.
2 S

= the world’s largest manufaciurer of television antennas and accessories
9
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The first TV wire strands
per

conductor

to give you the

benefits of

(20/33 pure copper).  Channel Master wire — at ¢
REGULAR prices — is the 11
finest, most flexible trans- #§
mission line you have ever -;i
handled. Complete range A
of web thicknesses avail- ff.l‘
able. Colorful display 38
packaging.

E R S & s Y. Ve

with
Two outstanding lines:
(both featuring exclusive 20-strand conductor):
EVERYTHING
‘ Marked every 10 feet. o Full width, e Pure VIRGIN

Saves time, ends e Available in silver or polyethylene.
but i he roof!

waste, brown.

“CHALLENGER”

Fine quality transmission line at today’s VERY LOWEST PRICES.

installation. From now on,
guarantee customer satisfac- -
tion with a COMPLETE F o
CHANNEL MASTER - insulators
INSTALLATION — '
FROM TOP TO BOTTOM.

Featuring this revolutionary

“new 2 in 1 screw thread design!

Eliminates the need for stocking separate machine
and wood scraws. Cuts your inventory investment
in standoffs by more than 65%.

,a e Needle sharp point, made possible by finer
£ thread. Easier to work in wood. Prevents slip-
y . ping on mast.

o STANDOUT buckle has 8 machined threads.

e Convenient "Taper-Tip” strapping, available
in galvanized or stainless steel.

All popular types and sizes available, including full assortment of speciolized

hardware. See your Channel Master distributor Copyright 1955, Channel Master Corp.



EDTORTAL...

by S. R. COWAN, PUBLISHER

The Verdict Is In

The question: “Are you service shop owners in-
fluenced by manufacturers’ advertising as to what
products and brands you will buy—or are you
greatly influenced by the recommendations of your
distributors and their salesmen?”—-as posed in our
October editorial, brought a gratifying response.

Of all the letters received from service firm
owners only a single one conceded that the shop
owner was influenced by distributors. Every other
serviceman said in effect, “I make my own de-
cisions, and advertising in magazines like SER-
VICE DEALER definitely influenced those de-
cisions.” )

Some of the letters received were so interesting
and informative that we have taken the liberty of
quoting from them on page 45 in this issue.

Our reason for publicizing these frank views
from service shop owners is two-fold. (1) Although
we know distributors have problems of their own
we want them to have a better understanding of
servicemen’s problems. Only in this wayv can they
work together on a more intelligent basis with
their customers. And, (2) we want manufacturers
to re-evaluate their distribution setup so that in
time all distributors will cease to be outright com-
petitors of the service shops which are their cus-
tomers. Stated another way—distributors who sell
at retail sundry replacement tubes, parts and in-
struments to any Tom, Dick and Harry, and who
do not give professional service firms the prefer-
ential treatment and discounts to which thev are
entitled as common trade practice—such distribu-
tors are nothing more than “glorified dealers” and
if they fall into this category we believe they are
not entitled to distributor rating and distributor
preferential discounts from manufacturers.

The average service shop owner has 4 basic
gripes against the distributors who serve him.

1) Most distributors do not maintain a suitable
inventory and they seldom stock the newer prod-
ucts being offered by manufacturers until they are
literally forced to do so by a big demand that has
accumulated. In fact, it seems that at best most
distributors only have fair stocks of gilt-edged
items like the most popular tube types, condensers
and resistors.

2) Few distributors carry a broad line of mod-
ern test equipment—and apparently their counter-
men know so little about the various lines of in-
struments, new instruments especially, their tech-

8

nical characteristics and applications, that the
counterman’s opinions and recommendations are
most often taken with “tongues in cheeks.”

3) Many distributors are retail competitors to
their servicemen customers, and many distributors
even have the temerity to operate service depart-
ments in open competition to their service firm
customers.

4) Many distributors, working on a “fast buck
basis” carry excessive inventories and prefer to
push “no name” items, that is, unadvertised and
usually inferior products, which provide a better
profit margin for the distributor even though these
products sell for less than the advertised and fully
warranted brands.

The average service shop owner has some gripes
about manufacturers too. Servicemen believe that
most manufacturers, in their advertising, fail to
give sufficient technical details about their prod-
ucts. For example, size, specifications, mounting
bracket data, electrical characteristics, substitu-
tion and interchangeable features, load limits and
optimum operational data about various items are
wanted badly by servicemen but are too seldom
given in manufacturers’ trade paper advertise-
ments. Servicemen do not want to waste their
valuable time looking up facts in manufacturers’
catalog sheets especially when most of these cata-
logs are available only to distributors for use in
their own files. Test equipment manufacturers, it
seems, could do themselves and service shop own-
ers much good if they would really school distribu-
tors (and their salesmen) on the broader aspects
of their lines, showing their instruments’ adapta-
bility, ranges, versatility, etc.

For example, all tube testers test tubes but some
testers are more adaptable and accurate than
others, and consequently are better buys for pro-
fessional servicemen. In contrast, less expensive
and less complex tube testers generally serve the
purpose of the average part-time serviceman.

Probably the best way to learn all there is to
know about a scope is by actual practice on the
bench. The same may be said about square wave
and dot generators. However, servicemen say that
they want instrument manufacturers to point out
in their advertisements more technical informa-
tion than heretofore and they suggest that manu-
facturers use a “point by point” explanation of
their line’s merit, ranges, adaptability, etc.
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when original quality d|soppears

When the original goes, the substitute should

be a Perfect Replacement. Ordinarily there is only
one perfect replacement—something that looks and
works as good as the original when new—or better.
When the original picture tube goes, the perfect
replacement is a Du Mont Twin-Screen Hi-Lite®
The set will sparkle with new picture life . . . you’ll
have “new set” quality—or better. A Du Mont
Twin-Screen Hi-Lite picture tube replaces

age with “like new” performance.

*the ultimate in aluminized picture tubes.

pUMONT

CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J.
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trust for fuses
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The BUSS trademark has appeared on millions upon
millions of fuses used in homes, farms, and in industries,
as well as electronic equipment over the past 41 years. It
is a trademark known and recognized by manufacturers,
service organizations and customers as standing for the
highest quality in fuses.

To make sure the BUSS reputation for dependable
electrical protection is maintained — every BUSS fuse,
normally used by the Electronic Industries, is tested in a
sensitive electronic device. Any fuse not correctly cali-
brated, properly constructed and right in all physical
dimensions is automatically rejected.

This careful testing results in fuses that will open and
prevent damage to equipment when there is trouble on
the circuit . . . . and just as important, BUSS fuses won'’t
blow when trouble docsn't exist. Users are not annoyed
with useless shutdowns caused by needless blows.

So rely on BUSS for all your fuse needs. You will
be protecting your goodwill, reputation and profits
against troubles and complaints often caused by use of
poor quality fuses.

For more information on BUSS and FUSETRON small
dimension fuses and fuseholders. . .Write for bulletin SFB.

Makers of a complete line of fuses - ! { = TRYINAMESTIN
for home, farm, commercidl, BUSSMANN MFG. CcoO. (D'V- of McGraw Electric CO) ﬁ:cm?::no:;‘non
electronic and industrial use.
University at Jefferson,  St. Lovis 7, Mo. W
\ .
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Tuner Repairs Are Easy With The Correct Approach And Equipment

Donald Quaranta
Supervisor

by Tuner Department
CBS Columbia Division
Columbia Broadcasting Co.

EPAIR of tuners in television sets

is not as tricky or complex as you

may believe if you approach the prob-

iem in a sensible way as you do other

circuits in the television rbceiver. If

vou have a television receiver that ex-

hibits picture troubles and it is not the

fault of the associated if strip or video

amplifier the tuner can be the trouble-
some spot.

Some frequent and familiar picture
troubles such as intermittant picture
on one or more channels, or weak or
poor picture quality on a known good
reception channel are troubles which
can be caused by a defective tuner. If
you are doubtful of the source of picture
trouble at times there are ways you
can look into the rf section of the tuner
to sce if trouble lies here or in the ad-
jacent picture sections which affect the
picture quality. The tuner is the spot

Fig. | — Exposed view of

typical turret-tuned cascode

tuner. Channel 11 oscillator

section is shown removed
from clips.

where a lot of television servicemen
get confused because there are adjust-
ments on the tuner with which thev
are not familiar and don’t want to
touch.

Required Equipment

First of all, in the servicing of tuners,
it is necessary to have the proper equip-
ment to do an accurate check. This in-
cludes an rf swecep generator, a source of

acc

30v 63vac

Fig. 2—Circuit diagram of turret-type cascode tuner.
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video and sound markers which cover
all 12 VHF channels, a scope and an
external bias supplv. The sweep gener-
ator can either have built-in video and
sound markers or a separate generator
can be used for the markers. The im-
portant factor is that whatever markers
are used thev should be accurate. The
sweeper must also be accurate in the
sense that it displavs a reasonably flat
response for all 12 channels. This does
not mean it must be perfectlv flat from
one end to the other, but it is necessarv
that the ouput be steadv over the re-
quired bandwidth to be swept. In gen-
eral a good sweep generator will have a
flat 12 mc response.

If poor equipment is used erroneous
responses will be viewed on the scope;
in which case the adjustments made on
the tuner will be of no value. If in doubt
about the accuracy of anv equipment, or
it a method of testing using this equip-
ment is not known, everv effort should
be made to correct these conditions. It
is alwavs best to use equipment that is
known from past experience to be rea-
sonablv reliable.

In this article the alignment pro-
cedure of a cascode turret tuner which
is used in the majoritv of present dav
receivers will be presented. This pro-




More Professional Servicemen Subscribe

To "SERVICE DEALER' Than Any Other
Technical Magazine Because Its Feature

Articles and Regular Departments Have
Proven To Be The Most Helpful, Accurate

and Timely. 24 Issues Cost Only $2.

You may subscribe if you are a:
¥ Serviceman employed by a Service Organization.
¥ Serviceman employed by a radio/TV Dealer.
¥ Serviceman employed in industrial electronic service firms.

¥ Independent serviceman who does not have a business estab-
lishment,

¥ Employee of a Distributor.
¥ Student enrolled in accredited Radio/TV Schools, Colleges, etc.

¥ Hobbyists or experimenter.
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I Subscription rates: $2.00 for 2 years $1.00 for 1 year
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cedure can be followed in most tuners.

MNost present day cascode turret
tuners employ separate rf, oscillator and
mixer tuning coils for each channel.
These coils are mounted on separate
strips and are assembled on the tuner
barrel. Two strips are mounted edge to
edge to form a pair of strips for each
channel. In all there are 12 pairs of
strips. for all 12 channels. (Fig 1D
Note: Some latest type turret tuners
employ a single strip for each channel
but clectrically these tuners are similar
to the double strip type. The strips
when revolved to a pre-selected chan-
nel, make contact with stationary spring
contacts in the tuner and pick out the
desired channel.

Electrically, this is what takes place
(Fig. 2 schematic). The back tuning
strip which is the rf section, picks up
the selected signal on the tuned cir-
cuit across terminals 1 and 2. This coil
in turn, through mutual inductance
transfers a signal voltage to the coil
across terminals 4 and 5 (L4). This #f
signal is then amplified through the
cascode arrangement and its load is
seen across terminals 6 and 7 (L7) on
the front strip. On the other end of the
same strip across terminals 10 and 11
(L9) is the locally generated oscillator
signal. In the center of the same strip
connected to terminals 8 and 9 (1.8)
is the mixer coil. Both rf and oscillator
signals are mixed and the difference
frequency signal is passed on to the
tuned plate circuit at if.

Alignment Check

The hrst step in going through the
alignment is to hook up the equip-
ment. Connect the sweep gencerator to
the antenna terminals with  correct
matching. In most cases it is 300 ohms.
Next, calibrate the oscilloscope vertical
input to 0.1 volts P-P as output for
100% reference level. Example: 1f
graph is used on scope, set 100% level
tor 20 boxes and adjust vertical input
to 0.1 volt P-P with a scope calibrator.,

-C-3
L4
-6u8

C-1h—

C-12—1

~TEST POINT

ﬁ TOP VIEW

Fig. 3—Trimmer locations and test
point of tuner described in this article.

I'ook the scope to the test point of the
tuner (Fig. 3 and schematic). The
small lead coming through an opening
on top of the tuner is usually the test
point. Connect an external bias supply
of =3 volts to the age terminal on the
tuner.

Turn the receiver on and set sweep
gencerator and receiver for Channel 10.
Adjust sweep generator to produce 0.1
volts P to P signal. After rf response is
observed on scope, set markers to 193.25
mc for video carrier and 197.75 mic for
sound carrier. (See table for complete
listing of carriers for all channels.) The
carrier markers should fall on top of
respective carrier peaks. If they are
built ig markers with the sweep gen-
erator they will fall in automatically, but
if markers are externally used adjust
for accuracy and make them appear as
tiny birdies on scope.

Next go through all 12 channels and
get an overall picture of the rf curves.
You can consider the tuner properly
adjusted if you observe the following
patterns on all channels.

|
3070 100 %
;F 120%

(e)

Fig. 4—Typical curve limits obtained in aligning tuner.
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1. Tilts do not exceed 30% between
peaks (Fig. 4a).

2. Valleys do not exceed 30% from
maximum peak to valley (Fig. 4D).

3. No response outside the carriers
should exceed 120% of the set up
reference level (Fig. 4c).

4. Carriers should fall on top or on
the high frequency side of its respective
peak; no more than 10% down from
peak on video side and no more than
30% down from peak on sound side.

Fig. 4d).

The bandwidth should not exceed
11 mc on Channels 2 to 6 and 13 mc
on Channels 7 to 13 when measured at
the 6db point. (50% down on curve).

If certain channels fall out of these
limits, (which may be due to age of
tuner or the changing of tuner tubes)
adjustments can be made on the tuner
to compensate for these errors.

Alignment of Tuner

It is best to make preliminary ad-
justments on Channel 10. This is
usually recommended by tuner manu
facturers because it is mid-band for high
channels and compensating trimmers
have the most effect on high channels.

When starting to align, adjust trim-
mers C6, C3 and C12, for best curve
(Fig. 3 & 4e). Condenser C6 usually
has the most effect on gain while C3
and CI2 do most on tilts. Again go
through all channels and if any one
channel is still out of maximum limits
compensate a little with the trimmers
and go back through all channels again.
Some turret tuners feature an adjust
able slug from Channels 2 to 6 in the
antenna coil strip. These slugs should
be adjusted for best response with max-
imum gain. (Fig. 4e). Schematic (Fig.
2) shows such a tuner with the ad-

justable coil (L4).

Tuner Repairs

If there is still a bad rf response or
no response on any one channel, take
out the individual strip from the bar-
rel and examine for poor contacts, cold
soldered coil or possible breaks in the
coil. Repair if possible, otherwise in-
dividual strips can be purchased.

In some tuners, due to wear and age,
the strips make intermittent contact
and this shows up as a noisv and in-
termittent picture. This trouble can be
repaired by first cleaning the strip with
a solvent and then slightlv lubricating
with Lubriplate or equivalent.

If the tuner is completelv inopera-
tive on all channels, the fault is usual-
ly not due to the strips on the barrel.
This type of trouble is usually associ-
ated with the circuitry under the bar-
rel. The barrel can easily be removed as
one completc unit from the stationary

[Continued on page 51]




FOR EVERY AREA!

SR
SUPER TRAPPER T
4 dzpzndable fringe and axtreme-fringe
a-zennz for reception 2f chennels 2 through 13.
at. No. 183C—3inzle Bey Super Trapper ~
Cat. No. 1892—Stac<iig _ine peaked for high-tand g~
Cat. No. 1883—Stack ng Lire peaked for low-tand

TRAPPER
No. 1 choize of the trace for madium

to fringe a-ea reception of ca1tels 2 threugh 13.
Cat. No. 188C—Singl2 Bay Trapper

.Cat. No. 18€2—Stacking Line peabed fcr high-bend
-Cat. No. 1883—Stacking Line peaked for low-band

New! TRAPPER ROYAL

A new Taco Trapper design providing
greater gain on channels 2 through 6 and -
high-band channels 8 through 13. Arother

Taco area-tajiored antenna, designed to
pravide better reception in every lccality.

= Cat. No. 2685—3ingle Bay Trapper Royal

Cat. No. 2887—Stacking Line peaked for high-band
Cat. No. 2888—Stacking Ling pealed for low-band

TRAPPER JR.
Streamlined, compact design for channels 2 through 13
in strong ta medium signal strength areas. An excellent

antenna for attic installations in metropolitan areas.
Cat. Nao. 1870—Single Bay Trapper Jr.

FOR A SETVERSPICTURE I§
a2N ANY TEEVISION SET

GET COMPLETE DETAILS ON THE
TRAPPER BESYT SUITED TD YOUR
NEEDS FROM YOUR TACO DISTRIBUTOR

WA A

ORLD a0
N TELSVISI0

TECHNICAL APPLUNCE CORPORATION

SHERBURNE, N. Y. }
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by Samuel L. Marshall

Philadelphia Radio Servicemen’s
Association

Awarded a plaque to the Radio Corp.
of America in recognition of its co-
operation with the entire radio and TV
service industrv. The award was made
bv Richard G. Devaney, President and
was accepted in behalf of TCA by
Charles M. Odorizzi, Executive Vice

President of RCA. In accepting the
award, Mr. Odorizzi cited RC\’s close
association and cooperation with inde-
pemlent service organizations and as-
serted that RCA would continue to
work closely with independent tech
nicians as a means of improving service
standards for the benefit of the public.

RTA of Santa Clara Valley, Calif.

Congratulations are in order on the
Volume I No. 1 official publication of
this enterprising service organization. It
is really a smart-looking periodical and
smacks of tasteful and professional
makeup. Editor is Chet Spink. Presi
dent of the association is H. Lawrence
Schmitr. Included in this periodical are
newsv items of interest to all service
men of the community and the
RTASCV standards of practice. Keep
up the good work RTASCV.

Southwest, Mo. TV Technicians
Newlv clected officers of the South
west Missouri TV Technicians Associ-
ation, Inc., an affiliate of NATLSA
are Chas. Neeley, Eldorado Springs,
Mo., Pres.. L. E. Fawver, Cassville
Mo., V. Pres.; V. S. Banes, Monett
Mo., Secv.; Rav Richardson, Mt Ver-
non, Mo.. Treas.,, and Carrol Kin
Lamar, Mo.. Publicitv Director. This
association is unusual in that the mem
bers are scattered over a large area and
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COLORSCOPE

100% response at

3.58 mc colorburst!

DUAL BANDWIDTH—NARROW OR WIDE

Compare the new Simpson Colorscope Model 458 with any oscilloscope
on the market. It is an advanced, seven-inch, high-gain, wide-band scope
especially designed for color-TV service. (Ideal for black and white, too.)
A big feature of the Model 458 is its flat frequency response—within 1 db
to 4.5 me! With its accessory probes, Model 458 can do more color-TV

testing jobs than any scope in its price range.

ADDITIONAL FEATURES

® Dual bandwidth provides extra
testing versatility.

® Properly compensated wide
band vertical amplifier stages.

® High sensitivity and very good
transient response.

® Compensated step attenuator.

® Vernier vertical attenuator for
continuous control of the signal
voltage.

® CRT balanced deflection.
® Excellent square wave response.
® Very small loading of circuit

being checked.

® “Tilt” and “Overshoot” care-
fully checked and minimized.

® Very stable sweep and syn-
chronizing circuits.

ACCESSORY PROBES
Voltage Doubler, No. 740. .$10.95
Low Capacitance (input imped-

ance of 10 megohms shunted by

only 14 mmf{), No. 741..%9.95

100:1 Voltage Divider, No.
™2 $9.95

Direct-Resistive Dual Purpose,
No. 743 ............... $9.95

See Your Electronics Parts Distributor, or write

SIMPSON ELECTRIC COMPANY
WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT

5200 W. Kinzie St., Chicago 44, lllinois
Phone: EStebrook 9-1121.

In Canada: Bach-Simpson Lid., London, Ontario

RADIO-TELEVISION SERVICE DEALER e
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MODEL 458
§99Q95 o i e

LR RN

SPECIFICATIONS

VERTICAL AMPLIFIER FREQUEN-
CY RESPONSE—Wide band posi-
tion: Flat within == 1 db from 20
c/sec to 4.5 mc/sec; flot within ==
2 db from 10 ¢/sec to 5.0 mc/sec.
Narrow band position: Flat with-
in = 1 db from 20 c/sec to 200
kc/sec; flat within == 2 db from 10
c/sec to 300 kc/sec.
RISE TIME—Less than 0.05 micro-
second (wide band position).
VERTICAL DEFLECTION SENSI-
TIVITY—Wide band: 40 mvR.M.S./
inch minimum. Narrow band: 15 mv
R.M.S./inch minimum., ¢
HORIZONTAL AMPLIFIER FRE-
QUENCY RESPONSE—Flat within
= 1 db from 20 cycles/sec to 200
ke/sec.
HORIZONTAL DEFLECTION SEN-
SITIVITY —Horizontal input “‘Hi",
115 millivolts R.M.S. /inch minimum.
Horizontal input “Low', 1.4 volts
R.M.S./inch minimum.
VERTICAL INPUT IMPEDANCE—
3.3 Megohms shunted by 20 mmf.

HORIZONTAL INPUT IMPEDANCE
1.1 Meg.

LINEAR SWEEP OSCILLATOR—
Saw tooth wave from 14 cycles/sec
to 250 kc/sec. Sixty-cycle sine wave
also provided.

INPUT CALIBRATION—18 Volt
P-P test voltage available on panel.
INTENSITY MODULATION — Pro-
vision for internal, external and 60
cycles.




114-096
Four Bay
POWDHAY

$69.75 1ist

B POWERAY

fringe area antenna

=
,A

114-095
Two Bay
POWERAY

$34.75 list

AMPHENOL

some drive over 100 miles to the month-
ly meetings, yet attendance will run
near 80% of the membership. It has
been in existence for over three suc-
cesstul vears. Lectures each month on
servicing tcchniques by some of the
best service engincers in the country
make the meetings interesting to all.
The members strongly believe in one
strong national organization with one
standard name and insignia which the
public the nation over will recognize as
the guide to honest, dependable service.

TV Association of Oklahoma

The Television Association of Okla-
homa has embarked on a 3 point pro-
gram as the initial step in their forma-
tion of the association which:

1) Will endeavor to establish a
standard of operation so that the
public will know what to expect
in the way of its business deal-
ings with the members of the
association.

2) Seclect members who can conform
to the standards set up bv the
association.

3) Educate the public as to its mem-
bers and the advantages of doing
business with association mem
bers.

California State Association

The California State Association had
its first meeting in the citv of San Jose
on October 15, 1955. Dclegates from
service guilds and associations in both
the northern and southern areas of the
state met for the first time. Tom Law-
son presided as Chairman. This column
wishes this new association the best of
luck and a long and successiul existence.

NATESA

NATESA headquarters reports that
it has been asked to submit the names
of qualified members to take over the
installation and maintenance ol elec
tronic equipment in various cities. 1If
interested, please  apply  directly to
headquarters. NATESA points out that
its actions are controlled bv Federal Law
and as such it cannot engage in price
fixing and regulations in restraint of
trade. It warns affiliates not to place
NATESA in jeopardy on this score and
that all  matters containing the
NATESA name be referred to and ap-
proved by the ofhcer and president of

NATESA.

Llong Island Television & Radio
Technicians Guild
Murrav Barlow, who attended the
unity meeting for this organization in
Indianapolis on October 9th voices his
[Continued on page 50)



W p10s
BLACK AND W aANSISTOR =
COLOR TV i RADIO® aut®

THE WORLD’S
FINEST SERVICE DATA

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

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

FREE Send for the PHOTOFACT
CUMULATIVE INDEX . \——’g

IT’S VALUABLE!

Send for it! Your guide to
virtually any modelever
to come into your shop;
helps you locate the
proper PHOTOFACT
Folder you need to solve
any service problem on
any model. Once you have the

make and chossis number, it takes

just 60 seconds to find the appli-

cable PHOTOFACT Folder. Send coupon now
for your FREE copy of the valuable Cumulative
Index to all the PHOTOFACT Folders you need.

EASY-PAY PLAN TO®
FIT YOUR BUDGET

Ask your PHOTOFACT Distributor . .. he'll
show you how you can now own the
PHOTOFACT Library through a unique
Easy-Pay Plan that exactly fits your needs.
Pays for itself as you EARN ' MORE.

FULL SCHEMATIC
COVERAGE

schematic.
loyout is used for each schematic,

easy to read, easy to handle.

AMPLIFIERS AND TUNERS

;:cono CHANGERS

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION

1. Famous "Standard Notation”
uniform symbols are used in every

2. The same standord, uniform

3. Diagroms are clear, large,

4. Wave forms are shown right on the TV

schematics for quick analysis by 'scope.

5. Voltages appear on the schematics for

speedy voltage analysis.

6. Transformer lead color-coding is indicated

on the schematic.

7. Transformer winding resistances appear on

the schematic.

8. Schematics are keyed to photos and parts

lists.

FULL PHOTOGRAPHIC COVERAGE

9. Exclusive photo coverage of all chassis views

is provided for each receiver.

10. All parts are numbered and keyed to the

schematic and parts lists.

11. Photo coverage provides quicker parts iden-

tifications and location.

ALIGNMENT INSTRUCTIONS

12. Complete, detailed alignment data is stand-

ard and uniformly presented in all Folders.

13. Alignment frequencies are shown on radio
photos adjacent to adjustment number—adijust-

ments are keyed to schematic and photos.

HOWARD W. SAMS & CO., INC.

: Howard W. Sams & Co., Inc., Dept. 4-M5
| 2201 E. 46th St., Indianapolis 5, Ind.

I [[] Send FREE Photofact Cumulative Index.

l Name. ..

I Address.eeeeeieseeecsessssesssocsssssnns

| City..vnnn cerececneaans Zone. ..

L
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TUBE PLACEMENT CHARTS

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

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

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

TUBE FAILURE CHECK CHARTS

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

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

COMPLETE PARTS LISTS

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

20. Proper replacement parts are listed, to-
gether with installation notes where required.
21. All parts are keyed to the photos and sche-
matics for quick reference.

FIELD SERVICE NOTES
22. Each Folder includes time-saving tips for
servicing in the customer’s home.
23. Vaoluable hints are given for quick access to
pertinent adjustments.
24. Tips on safety glass removal and cleaning.

TROUBLE-SHOOTING AIDS
25. Includes advice for localizing commonly re-
curring troubles.
26. Gives useful description of any new or
unusual circuits employed in the receiver.
27. Includes hints and advice for each specific
chassis.
OUTSTANDING GENERAL FEATURES
28. Each and every PHOTOFACT Folder, re-
gardless of receiver manufacturer, is presented
in o standard, uniform layout.
29. PHOTOFACT is a current service—you don't
have to wait a year or longer for the data you
need. PHOTOFACT keeps right up with receiver
production.
30. PHOTOFACT gives you complete coverage
on TV, Radio, Amplifiers, Tuners, Phonos, Changers.

31. PHOTOFACT maintains an inquiry service
bureau for the benefit of its customers.

HELPS YOU EARN MORE DAILY
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answer {

Direction of \wan'ed signol

Direction of
interference

or ghosts

-
-~

Direction B T
_interference
or ghosts
Signal pottern
Anti-phase pattern

o the interference problem

EXPO-1.R.1.S. comes in the following

models:
XO2R6 2-bay, 6 element

EXPO-I.R.L.S. List $20.95
XO2R8 2-bay, 8 element

EXPO-L.R.LS. List $25.50

6 element colinear
List $53.25

inear

List $61.75

XO4CR6 4-bay;
EXPO-I.R.1.S.

g8 A4-bay,8 element col

XO4CR
EXPO-L.R.LS.

whom we will supply
until official

distributors are
designated

in your locality

HOLLOWAY HEE L
Fort Li# dale, Florida

L |

r; -
WVIDN
T cs CORP.

#pat. applied for




BUILD YOUR OWN JENSEN HI-FI SPEAKER SYSTEM

IT'S EASY WITH JENSEN'S NEW COMPLETE SPEAKER KITS AND
DETAILED CABINET CONSTRUCTION AND ASSEMBLY MANUAL!

KT-32 TRI-PLEX KIT
3-way system. Superlative per-
formance in moderate space;
approx. 10 cu. ft. suggested. 15"
‘woofer'” ,compresslon type
min-range and ' supertweeter
unita. 600- and 4000-cycle eross-
over rietworks intrarange equal-
izet, controls, brnckets, cables.
10 ohums. 35 watts.. .-.$169.50

KT-22 CONCERTO-12 KIT

2-way system. Excellent per-
formance in scaled-down size
(recommended enclosure as

small as 6 cu. ft.). Like K'T-21
except 12”7 "woofer”. 16 ohms.
25 Watts .. $73.00

KDU-11 TABLE DUETTEKIT

2-way system. Specially designed
for chair side or table TV use.
May also be used in 115 cu. {t.
Duette enclosure. Heavy duty
67 x 97 “wooler”, compression
driver '‘tweeter’”’, frequency di-
vislon unit and wlrlng materiala.
3-4 ohma. 20 watts............ 52375

KTX-1 RANGE EXTENDER
SUPERTWEETER KIT

Adds smooth, clean highs from
4000-cycles to llmits of audl-
Lility vo any slngle unit, coaxial
or 2-way system. Complete with
crossover network, balance con-
trol and cable. For systems rated
up to 35 watts ... $43.75

Cabinart (G & H Wood Products) utility enclosures are

KT-31 IMPERIAL KIT
3-way system. The ultlmate in
||crl'ormunce Speclally designed
"woofer’”, comprcsslon type
mld -range and ‘'supertweeter’
units. 600- and 4000-eycle cross-
over networks, intrarange equal-
izer, special controls, brackets,
cables. Recommended enclosure
25 cu. ft. in back-loading folded-
horn. 16 ohms. 35 watts. $184.50

1,0 = o
g e BT

KT-21 CONCERTO-15 KIT

2-way system. An outstanding
system with 157 "‘woofer” and
compresslon type ‘"tweeter’’,
2000-cycle crossover network
and halanee control, bracket and
cables. 10 cu. It. enclosure sug-
gested. 16 ohms. 30 watts $99.50

-,

O

.\”

KDU-10 TREASURE CHEST
DUETTE KIT
2-way system. Special 87
“woo(er". compression driver
‘tweeter” and frequeney divi-
sion for compact reproducer
(114 cu. ft. Duette enclosure or
214 cu. ft. Bass-Ultratiex type.)
Includes wiring materials.

ohuns. 20 watts. ... $24.7
ol
= \
Fa »

KDU-12 BUDGET DUETTE KIT
2-way system. For maximum
results at lowest cost. May be
installed in table or 134 cu. ft.
regular Duette or in 2% cu. it.
Bass-Ultraflex enclosures.
6” x 97 *‘woofer” direct radiator
“tweeter' frequency dividing
unit plus wiring materials. 3-4
ohms. 15 watts. $10.50

., = g
»

available for all except KT-31 and KTX-1 Kits.

ensen

o mamvlt Fimo

SPEAKER
SYSTEMS

You Can

Build
Your Own

BIG 36 PAGE
BOOK WITH
18 ENCLOSURE
DESIGNS

Complete instructions for
building self-contained or
built-in single speaker and
2-way and 3-way speaker
systems: ‘‘Duette’’, Bass-
Ultraflex and Back-load-
ing Folded Horn cabinets.
Includes parts lists and
speaker data for all types
of enclosures.

Get Your Copy Now
For Only H()c

I8 simpLiniED
Jemen

!
PLANS |
Conerrty amtrecrcan +08 1

S e s
s acr e e 3 st
[V
eaiis om0 sach 02k TenbtD
otn canmats, smiius comnin
[, i
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HIGH-FIDELITY
‘DO-IT.YOURSELE" DESIGNS

If you want a hi-fi system with the stand-out performance for which
Jensen speakers are famous . . . plus the fun and saving of “do it yourself”’
-+ . and the advantage of being able to adapt each basic design to your
exact needs for a built-in or free standing speaker enclosure, then be sure
to get your copy of Jensen’s hig new 36 page Manual 1060 now!

Explains fully the advantages and relative performance of 18 different
speaker systems you can build or build-in with Jensen hi-fi speaker kits.
Tells you how to start in high fidelity on a low budget with a real 2-way
speaker system that can cost under $20 complete! Shows how to build a
hi-fi speaker in table form to improve your TV or to use as an attractive
useful furniture piece.

Manual 1060 gives you complete drawings for cabinet work plus easy
to follow instructions for woodwork, speaker installation and connecting
up. Tells how to make the latest in “Bass-Ultraflex” and back-loading
folded horn enclosures. You can build any of Jensen’s fine reproducers
from the incomparable Imperial to & low cost Duette. Manual 1060 is
priced, postpaid at only 50¢.

The JENSEN authentic kigh fidelity speaker system kits give you the
sume high-quality matched loudspeaker components used in JENSEN’S
factory assembled complete reproducers: you “do it yourself” and save.
It’s easy to select and order the kit you want. Send in the coupon
TODAY. Get your copy of Manual 1060 NOW!

______________________ ——— e o Y S O

JENSEN MANUFACTURING COMPANY

6601 souTH LARAMIE, CHICAGO 38, ILL., DEPT. (D)
Please send me the Jensen Authentic High Fidelity Manual
1060 “You Can Build Your Own Hi-Fi Loudspeaker System.”
I am enclosing 50c in coins.

Address___ —5

-
1
)
1
i
i
i
i
[
1
: Name. .
]
1
1
1
¥
1

City___ Zone State
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1
i
i
i
1
i
1
]
1
g i
i
¥
1
.
i
1
il

MANUFACTURING COMPANY =1

6601 South Laramie, Chicago 38 « Division of The Muter Co., in Canada, Copper Wire Products, Ltd., Licensee
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Intensity

Markers

For Sweep Alignment

Description Of A Unique Method Of Utilizing Markers For Alignment

by Oscar Fisch

' OST servicemen are familiar with

the method of using marker “pips”
for the purpose of precisely locating cer-
tain specific Erequencies on a response
curve during alignment procedures. The
most commonly used method employs
an accurately calibrated signal generator
(marker generator) in conjunction with
a sweep frequency generator to produce
these marker pips.

A new system for frequency mark-
ing has recently been made available
to the serviceman, and makes use of
“intensity modulated” markers. These
markers appear as bright spots on the
response curve as scen in Fig, 1, or they
may be made to appear as “breaks” in
the curve, as shown in Fig. 2. There
are several verv desirable features to be
found in this method among which are
the clear visibility of the markers in the
trap regions of the response curve, the
absence of distortion in the response
curve due to the high marker signal
intensities, and the elimination of os-
cillation which may be caused by the
marker.

Fig. |—Marked frequency is midway
between bright spots.

Fig. 3 — Weston Model 985 VHF
Calibrator with Z axis output.

It is the purpose of this article to
explain the operation and the use of
the test instruments involved with this
type of frequency marking.

Principle Of Operation

Figure 3 is a photograph of the
Weston Model 985 Calibrator. This
Instrument is an accurate, crystal cali-
brated signal gencrator which may be
used to provide the conventional tvpe
of marker, but also has provision for the
production of intensity modulated mark-
ers. It might be asked at this point,
“Why both?” One answer lies in the
fact that intensity modulated markers
require the use of an oscilloscope with
a “Z” axis input. This will be explained
in detail later. It will also be shown
how a “Z” axis input may casily De
added to an oscilloscope which does not
have one. At any rate, by providing
both types of markers, the instrument
may be used with any scope.

On the assumption that the reader
is familiar with the conventional tvpe
of marker display, we shall limit our
treatment to a study of only the in-

RADIO.TELEVISION SERVICE DEALER e DECEMBER, 1955

tensity modulation aspects of this in
strument,

Figure 4 is a block diagram to help
explain the production of these inten-
sitv modulated or “Z-axis” markers.
Rél'erring to this hgure, note that the
sweep generator, in addition to feeding
its signal to the receiver being aligned,
also feeds a similar signal into the
mixer stage of the calibrator. The vari-
able oscillator within the calibrator also
feeds a signal to the mixer stage.

Suppose for example it is desired to
produce a marker on the response curve
at 45.75 inc. Suppose also that the
sweep generator is delivering a signal
which is sweeping back and forth be-
tween 40 and 50 mc. The tuning knob
on the calibrator would then be ad-
justed to 45.75 e, the desired marker
frequency. The output of the mixer
stage will then contain the usual “dil-
ference” frequency. In this casc how
ever, since onc of the input frequencics
is continually changing, the differcnce
frequency at the output will continu-
ally change. For example, at the begin-
ning of the sweep, the difference would
be 45.75-40 or 5.75 mec. As the swept
frequency gets closer and closer to the
oscillator  frequency, this difference
frequency at the output gets smaller
and smaller until zero beat is reached.

Fig. 2—Marked frequency is midway
between the two breaks.
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This of course occurs when the swept
frequency reaches 45.75 wmc. As the
swept frequency continues on, the dif-
ference frequency at the mixer output
increases reaching a value of 50-45.75
or 4.25 mc at the end of the sweep.

It is important to note at this point,
that the plate load of the mixer stage
contains a resonant circuit which is fix
tuned to 75 ke. As a result. the only
time that the rf amplifier recevies an
appreciable signal is when the difter-
ence between the swept {requency and
the oscillator frequency is 75 ke. This
will occur at two points, one just below
and the other just above zero beat. In
the illustration we have taken. these
would occur 75 ke below and 75 ke
above 45. 75 mec.

The 75 ke output is then amplified
by the rf amplifier and demodulated by
a crystal detector. Two pulses of dc
voltage therefore appear at the detector
output. These are then amplified and
emerge at the “Z” axis output terminal
on the panel. A switch is provided by
means of which a crvstal of reversed
polarity is substituted in the detector
circuit. This permits the production of
either a positive or a negative pu]se at
the output.

To summarize. we now have at the
Z axis output terminal, two pulses of
voltage one of which occurs just before
the frequency to be marked, and the
other just after.

Z Axis on Oscilloscope

The X axis on the oscilloscope refers
to horizontal direction of deflection of
the electron beam. It is more commonly
called the H axis. The Y axis, similarly,
refers to deflection in a vertical direc-
tion and is more commonly called the
V axis. The Z axis is less familiar but
not at all complicated. It simply refers
to the control of the intensitv of the
beam bv means of a signal fed to the
grid or the cathode of the cathode ray
tube. Thus a positive voltage applied
to the Z axis terminal of the scope
causes the spot on the screen to be-
come brighter if the internal circuit
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————————> T0 RECEIVER BEING ALIGNED
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Fig. 4—Partial block diagram of Weston Model 985 Calibrator to show
formation of intensity modulated markers.

feeds the grid of the CRT or dimmer
if the connection is made to the cathode.

Most of the oscilloscopes now in use
are not provided with a Z axis terminal.
Since a Z axis is necessary for the dis-
play of intensity modulated markers,
it will be necessary to add a Z axis
terminal to the scope if it does not al-
ready have one. This is done very easily.
Simply mount a terminal post at a con-
venient position on the panel, and con-
nect this terminal to the grid of the
CRT through a .05 uf condenser.
Shielded wire should be used. A 500K
resistor is then connected between the
Z axis input and ground and the job
is done.

Bench Set Up

We are now in a position to under-
stand the functioning of the entirc
system. Fig. 5 illustrates a typical bench
set up. Notice that it resembles the
conventional arrangement in many re-
spects. The important differences are
as follows:

1. In the conventional system, the
sweep frequency generator supplies a
sweep frequency signal to the receiver
being aligned and a synchronized sweep
voltage to the horizontal deflection ter-
minals of the oscilloscope. In this svs-
tem, both of these signals are still used

SWEEP | Recewer
GENERATOR © > BEING
. o ALIGNED
E o<
v H
\ - CALBRATOR |— == -2 11
L——oz axs b

Fig. 5—Bench set up for alignment using intensity modulated markers.
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in the same way but a third signal is
fed to the calibrator or marker generator.
This third signal is identical to the
sweep frequency fed to the receiver in
all respects except amplitude. It is of
fixed amplitude and is fed to the mixer
stage of the calibrator as previously
described.

2. The output of the conventional
marker generator is fed into the receiver
being aligned and the marker signal
must therefore pass through the re-
ceiver circuits. In this svstem, the out-
put of the calibrator is fed to the Z
axis terminal of the scope. It is im-
portant to note that this signal does
not pass through any portion of the
receiver.

Figure 1 shows the appearance of the
markers on the response curve. Follow-
ing the illustration we selected pre-
viously, the marked frequency of 45.
75 mec would be midway between the
two bright spots. In the light of our
previous analysis, the reason for this
type of display becomes clear. When
the swept frequency reaches 45.675
me, which is 75 ke below the frequency
to be marked, (45.75 mc in this case)
the calibrator delivers a positive pulse
of voltage to the grid of the CRT via
the Z axis input terminal and causes
a bright spot on the trace at this point.
Immediately thereafter the pulse to
the Z axis disappears, since, as we have
seen, the beat frequency output of the
mixer falls below the 75 ke to which
the plate is tuned. The trace now re-
turns to normal brightness. Following
this another pulse is delivered to the
7 axis when the swept frequencv
reaches 45.825 wmic, or 75 ke above the
frequency to be marked. Once more a
bright spot appears on the trace. These
spots are therefore 150 ke apart and
the point on the response curve mid-
way between them will correspond to
the frequency at which the calibrator
has been set.

[Continued on page 54]
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FILTERED
" POTENTIALS

Weston Model 981
Proportional Mutual Conductance Tubechecker

OUTSTANDING FEATURES: e g e
G, MEASUREMENTS —G,, measurements are made )
more accurately by using filtered d-c plate, screen THE
grid and control grid potentials. A precision voltage
divider network and selector switch allows a pro-
portionate value of signal voltage to be chosen for
testing tubes having transconductances up
to 30,000 micromhos. Signal voltages of 5.2, 2.6, -
1.3, and 0.65 volts peak-to-peak having a fre-
quency of 5000 cycles are provided. j LlNE R ¥
GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered
d-c potentials of 90, 130, and 220 volts are avail- : %
able for plate and screen potentials. A variable PROPORTICINAL
filtered d-c voltage in two ranges of 0-5 and 0-20 MUTUAL
volts are used to obtain better resolution of Grid
Bias settings. Far greater accuracy is obtain- CONDUCTANCE
able with filtered d-c potentials than previ- z
ously possible in portable tubecheckers. T U B EC H E c K E R
METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE— 2 o

e

Since tube leakage as high as several megohms can
cause poor performance in TV Receivers, this
tubechecker is designed to provide an accurate
meter measurement of leakage resistance as high
as 5 megohms between tube elements, thus being
particularly useful for TV servicing and TV line
production assembly,

SEND COUPON TODAY FOR
COMPLETE DESCRIPTION AND PRICES

Weston Electrical Instrument Corporation

|
I
]l 614 Frelinghuysen Avenue
| Newark 5, New Jersey
TWIN SECTION TUBES—Three toggle switches make it I
possible to rapidly check and compare the respec- I Please send literature on the new 981 Tubechecker.
tive sections of twin section tubes at only one |
|
]
|
|
I
|
|
v

setting of the selector switches. NAME

ADDRESS

980 LINE
WESTON TEST EQUIPMENT

SD
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LOOK
FOR

o ' THE
NEW
MERIT
GREEN
TIRE!

Chip-proof

Temperature-proof;

Humidity-proof

Crush proof

Crack-proof

BURTON BROWNE ADVERTISING

Corona-free

A Merit first . . . the new Merit Green flyback tire is the latest in the many

Merit services to streamline your profit. Made of a new miracle material unaffected by
temperatures from —40°F to +200°F., the Merit Green tire eliminates practically all of the faults
that have beset flybacks and have made for costly profit-cutting call-backs.

The only manufacturer with a complete line of transformers, yokes and coils made entively
in its own plants. Merit parts are listed in Sams’ Photofact Folders for your convenience.

MERIT COIL & TRANSFORMER CORPORATION

P, By
;E - !--‘ T 4425 North Clark Street, Chicago 40, llinoig
e )
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COLOR SYNC
ANALYSIS

Discussion Of The Operation Of The Color Sync Section

Bob Dargan and
by Sam Marshall

from a forthcoming book entitled
“Fundamentals of Color Television”

HE color sync section of a color

TV receiver has two primary func-
tions. First, it must develop a pair
of locally generated 3.58 iuc signals 90°
out of phase with each other, or to use
an equivalent expression, in quadrature
with each other as shown in Fig. JA.
The second function is to establish def-
inite phase angles of these locally gen-
erated 3.58 e quadrature signals
relative to the fixed phase of the trans-
mitted 3.58 mc burst. In an 1/Q
receiver Signal A and Signal B as
shown in Fig. I. (B) must lag the sub-
carrier phase by 57° and 147° respec-
tively. In an R-Y/B-Y Signal A and
Signal B as shown in Fig. 1. (C) must
lag the subcarricr phase by 90° and
180° respectively. These locally gen-
crated 3.58 wmic signals, if properly
phased with reference to the subcarrier,
will demodulate the chroma signal
along properly phased T and Q axes
in an 1/Q receiver, and R-Y and B-Y
axes in an R-Y/B-Y recciver.

It will be recalled that the I and Q
axes are initially fixed with reference
to the 3.58 mc subcarrier phase at the
transmitter. These axes and their rela-
tive phases must be re-established again
at the recciver if the original color sig-
nals are to be reproduced.

As an example, let us consider a
chroma signal, such as the one shown
in Fig. 2, which is made up of the
signals I’ and Q’. Notice that because
of the fixed angles of the I and Q
axes the amplitudes of the color signals
I" and Q) determine both the amplitude
and phase angle (A) of the resultant
chroma signal with respect to the ref-
erence phase of the 3.58 mc burst.

It is this angle (A) which deter-
mines the hue of the chroma signal;
and if at the receiver, this angle is not
re-cstablished between the chroma sig-
nal and the transmitted burst, the de-

RADIO-TELEVISION SERVICE DEALER e
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Fig. I—(A) shows how the local 3.58 mc oscillator must develop a pair of

signals 90° out of phase with each other. {B) shows phase angles of local 3.58

mc oscillator signals relative to subcarrier reference phase in an 1/Q re-

ceiver. (C) shows phase angles of local 3.58 mc oscillator signals relative to
subcarrier reference phase in an R-Y/B-Y receiver.

modulated color signals will be any-
thing but correct.

Observe that the transmitted 3.58 mic
signal is referred to as the “burst”
and the 3.58 mc signals developed in
the receiver are referred to as “local
3.58 nc oscillator” signals. This dis-
tinction is employed in order to prevent
confusing one with the other, both be-
ing different signals of different phase
and having different functions.

Transmitter Color Sync
Signal Development

It is evident that the station burst
signal must be transmitted along with
the other video and sync signals if
the subcarrier reference phase is to
be re-established in the receiver. The
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burst signal thus transmitted is re-
ferred to as the “Color Burst,” and
consists of between 8 to 11 cycles of
the 3.58 mc subcarrier during each
horizontal sync pulse interval. A re-
view of the manner in which this signal
is generated and transmitted will be
helpful in understanding how it is
utilized in the receiver.

Referring to Fig. 3A we obscrve that
the I modulator receives two signals, an
I signal which has no characteristics of
phase, and a 3.58 mc subcarrier signal
delaved 57° from its original reference
phase. In this manner the I signal itself
is given a phase delay of 57°. Examina-
tion of the Q modulator reveals that the
Q signal undergoes a similar processing.
except that the phase of the subcarricr
in this case is delayed an additional 90
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giving the Q signal a phase delay of 57°
+ 90° = 147°. The relative phase
angles of these signals are shown with
respect to the subcarrier reference phase
in Fig. 3B.

The color burst signal referred to
previously is derived from the 3.58 mc
subcarrier generator by feeding a branch
of the latter into a Keyer stage into
which are also fed the horizontal svnc
pulses. The action of the Keyer results
in an output waveform in which 8 to 11
cvcles of the subcarrier are superimposed
on the back porch of cach horizontal
svnc pulse as shown in the figure. The
combination of the horizontal svnc
pulse and the color burst signal is then
fed into a Combiner stage which adds
this portion of the signal to the com
posite video signal.

Receiver Color Sync Section (1/Q)

In general, the manner in which the
color svnc signal is functionally utilized
differs very little in the various types
of color receivers. This will become evi-
dent as we analyze the block diagrams
of the color sync sections of both an 1/Q
and an R-Y/B-Y receiver.

In the 1/Q block diagram shown in
Fig. 4, we obscrve that a portion of the
composite video signal is taken off the
video amplifier and fed into a 3.58 mc
resonant circuit. Here the lower video
frequencies as well as the horizontal
and ' vertical sync pulses are removed
from the signal, the output signal now
consisting of the color burst and the
chroma  sideband signals centered
around 3.58 wic.

By slightly detuning the 3.58 mc

R-Y AXIS

Taxis
CHROMA
SIGNAL

/

REFERENCE
PHASE OF
SUBCARRIER
SIGNAL

Fig. 2—Color of chroma signal is

determined by angle between refer-

ence phase of subcarrier and phase
of chroma signal.

resonant circuit in one direction a phase
advance of the output subcarrier signal
may be obtained. Provisions for de-
tuning this circuit are made in receivers
by providing a small variable condenser
across a slug-tuned coil. This condenser
is referred to as the “Ilue Control.”
When the latter is correctly adjusted
the color burst signal is advanced 33°
from the subcarrier burst phase. Correct
adjustment of this control is evident to
the operator when he observes color
hues such as flesh tones, etc.

It will be observed that the chroma
signal is present at the output of the
3.58 ¢ resonant circuit in addition to
the color burst. Inasmuch as the chroma
signal can eflectively interfere with the
function of the color burst signal in its

control of the phase of the local 3.58
me oscillator, the entire signal is fed into
a “Burst Gate” circuit simultaneously
with a flyback pulse from a tap on the
horizontal output transformer. This
pulse permits the Burst Gate to conduct
only during the flyback pulse interval,
thereby excluding all other signals from
its output but the color burst signal (it
will be recalled that the color burst
occurs during the back porch of hori-
zontal blanking). Observe that the
relative phase of the color burst at the
output of the Burst Gate stage is still
+33°.

From the output of the Burst Gate
the color burst signal is fed into an auto-
matic phase control (APC) network
which consists of the familiar combi-
nation of a balanced phase detector, a
reactance tube, and an oscillator. In
this case the oscillator is tuned to 3.58
me. In this network the quadrature
phase of the oscillator is compared with
the color burst phase in the phase de-
tector. Any difference in quadrature
phase between the two is converted into
a correction voltage out of the phase
detector. This correction voltage is
then applied to a reactance tube
which converts the correction voltage
into an equivalent capacitance. This
capacitance is in parallel with the tuned
circuit of the oscillator and can be in-
creased or decreased depending on the
correction voltage. If the local oscillator
is in quadrature with the burst signal,
zero correction voltage is developed. If
it is not, a correction voltage is de-
veloped which brings the oscillator back
in quadrature phase with burst.

> T0 Y AMP
vogo | voeo > 10 Y AMP [
: : 2nd. AND-
COMPOSITE VIDED SN 1 f S P
< | / AR | AT ] ATER SIGNAL
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Fig. 4—Block diagram of color sync section in an
I/Q receiver. Video detector, video amplifier, and
bandpass amplifier are not considered part of the
color sync section,

Fig. 5—Block diagram of color sync section in an

R-Y/B-Y receiver.

Color sync units are 3.58 mc res-

onant circuit, burst amplifier, APC loop and 3.58
mc oscillator, and 90° phase delay.
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Fig. 3—(A) Subcarrier signal is utilized to impart properties of phase to
I and Q signals, and to provide transmitted signal with fixed reference axis.
(B) Phase relations of subcarrier, |, and Q axis.

The output of the local oscillator is
split into two paths. One path feeds
the local 3.58 mc signal (delaved 57°
with reference to the subcarrier) into
the I demodulator, and the other path
feeds this signal into a circuit which
provides an additional phase delay of
90°. The output of this latter circuit is
then fed into the Q demodulator.

Observe that the phases of the quad-
rature signals fed into the two demodu-
lators (57° and 147°) are in exact
correspondence with the phases of the
[ and Q axes at the transmitter. Under
these conditions the chroma signal fed
into both demodulators will be demodu-
lated along the I axis (=57°) in the I
demodulator and along the Q axis
(~147°) in the Q demodulator. The
filtered outputs of these demodulators
will then be the original I and Q signals.

Color TV receivers, particularly of
the B-Y/B-Y variety, emplov many cir-
cuit variations of the svstem just de-
scribed. These variations and their mans
refinements will be discussed subse-
quently. At this point in our discussion
it would be well to review that the color
sync section of an I/Q receiver consists
essentially of the following:

1> A 33° advance phase network
which advances the incoming
color burst subcarrier signal 33
before being applied to a Burst
Gate.

2) A Burst Gate stage which pro-
vides only the color burst signal
to the phase detector input of an
APC loop.

3) An APC network which com-
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pares the incoming color burst
phase against a local oscillator,
and provides a net 57° delayed
3.58 signal from the local oscil-
lator to the 1 demodulator, and a
net 147° delayed signal (also
from the local oscillator) to the

Q demodulator.
R-Y/B-Y Color Sync Section

Tae block diagram of a color sync
section emploved in a typical R-Y/B-Y
receiver is shown in Fig. 5. Although
in Fig. 5 the color svnc signal is taken
off the output of the Band Pass ampli-
fier, this feature is not a umque charac-
teristic of an R-Y/B-Y receiver and may
be also emploved in an 1/Q receiver.
By this arrangement increased gain is
provided to the color svnc signal before
it enters the Burst Gate stage. Also, the
low video components of the composite
signal which contain the Y and the
horizontal and vertical sync pulses are
removed from the signal before enter
ing the 3.58 resonant circuit.

The important difference in this tvpe
of receiver is that there is no phase ad
vance given the color burst signal in the
3.58 ¢ resonant circuit (Flue Control
following the Band Pass Amplifier
since the output of the local 3.58 e
oscillator is delayed 90° with respect
to the transmitted burst, the phase
delay of the quadrature signal of the
local 3.58 mic oscillator will be delaved
90° + 90° = 180°. Thus, the chroma
signal will be demodulated along the

R-Y (-90°) and B-Y (-180°) axes

which correspond to these phase angles. |
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MaNUal
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RIDER’S
TV 17!

LIMITED PRINTING-
tell your jobber to

reserve your copy now!

only $24.

TELEVISION—HOW IT WORKS
{2nd Edition)
by J. RICHARD JOHNSON

Completely rewritten and revised. This book
explains the how and why of modern television
receivers in the simplest and most direct
terms. Text follows received signal from the
antenna to picture tube and loudspeaker. Re-
view questions follow each chapter. Specially
conceived artwork illustrates book dramatically.
Ideal for service man, student, experimenter

and hobbyist.
Only $4.460.

COLOR TELEVISION RECEIVER PRACTICES
by HAZELTINE CORP. Laboratories Staff

Every chapter of this book deals with a separate
portion of the receiver, and is written by a
different Hazeltine Laborrtory expert. Every
major aspect of color receivers is analyzed and
thoroughly explained, with latest 217 picture
and circuitry, Each chapter has sumimary of
important points. A “must” for everyone who
wants a solid grounding in color!

Only $4.50.

Buy these books now from your jobber . . bookstore
« ¢« If not available from these sources., write to:

PUBLISHER, 480 Canal St,
Joaw | Rugem iz, York 13 N. Y.
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Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y.
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Lla Salle ‘‘Pic-Testube®

The "“PIC-TESTUBE® has become
available through La Salle Tube
Mfg. Co. Complete with carrying
case. It checks all picture tubes
more dependably than any ordinary
tube or emission checker. Gives con-
sumers a visual test of how their
set will work with a new CRT, with-
out removing the old tube. It elim-
inates ion trap and focus coil at
the start. Will indicate bad or de-
fective damper tubes, high voltage
rectifiers, vertical output and ver-
tical oscillators, all syne and video
amplifier tubes, For data, check
G124.

GIC Silicon Rectifier

New silicon power rectifier, is being
marketed by the Semi-Conductor
Department of Automatic Manufac-
turing Corporation, subsidiary of
General Instrument Corp. Designed
for equipment where miniaturization
and high temperature reliability are
of utmost importance, rectifiers take
up only 3/100 of a cubic inch and
weigh 7/100 of an ounce, operate
at temperatures as high as 200 de-
grees Centigrade and in many in-
stances are directly interchangeable
with vacuum tubes, selenium recti-
fiers or germanium junction recti-
fiers. For data. check G125.

Westinghouse Color Tube

Contrast of new and old color CRT’s
illustrates advantages of new 22-
inch, all-glass, rectangular shadow
mask color tube (right) announced
v Westinghouse. Metal flange on
the old tube (left), necessitated
costly insulation, eliminated in the
new Westinghouse tube (right).
The new color tube is built like a
black and white tube and has no
flanges, requires standard insula-
tion of a black and white TV set
and uses standard high voltage con-
ta%t buttons. For details, check G-
23.

Raytheon CRT

The 21AMPA4A is a direct view mag-
netic focus and magnetic deflection
picture tube for television receivers.
It emiploys a spherical rectangular
filter-glass face plate for elimina-
tion of reflection and an aluminized
screen for increased picture bright-
ness. It is designed to be used with
an external ion-trap magnet of the
single field type to prevent ion-spot
blemishes. The external conductive
coating, when grounded, serves as @&
ﬁ%tger capacitor. For data, check G-
129.

GE Transistor

A new transistor, designed to meet
the demands of radio amateurs, hob-
byists and experimenters for a sta-
ble, inexpeusive transistor, has been
placed on the market by the General
Electric Co. The 2N107 has the
same physical appearance and di-
mensional specifications as the
USAF 2N43a transistor which was
designed by G-E engineers and is
being specified by the Air Force for
their electronic equipment. It has
an all-metal case and is hermetically
sealed for the maximum in reliabil-
ity. For data, check Gl21.

Federal Germanium Rectifiers

A new series of germanium diffused
junction power rectifiers now avail-
able in production quantities for
general industrial use, has been an-
nounced by Federal Telephone and
Radio Co. The rectifiers — 1N91,
1N92 and 1N93—have a reverse cur-
rent at least 20 per cent lower than
RETMA specifications for the type,
and are particularly recommended
for blocking, magnetic amplifier and
magnetic control applications. They
can replace thermionic diodes in
computers, and, in addition. their
Jow capacitance permits the passage
of frequencies up to 50 kilocveles.
For data, check G120.

CBS 6792

A versatile high-voltage control tube
has been announced by CBS-Hytron.
Known as the CBS 6792, it is a
multi-purpose beam tetrode for vol-
tage stabilization service from 3000
to 25,000 volts. The tube may also
be triode connected in several dif-
ferent ways. The wide range of in-
put connections thus available of-
fers a choice of many operating
characteristics. The 6792 can solve
high-voltage control problems as a
regulator, gating tube, variable re-
sistor, or amplifier. For further in-
formation, check G127.

Amperex Junction Transistors

Latest addition to the Amperex line
of high-current low-voltage power
transistors is the matched-pair type
2-0C72. The efficiency of these tran-
sistors is unusually high, so that
particularly suited to applications
requiring up to 200 milliwatts out-
put. The high-efficiency emitter
which gives unusual performance to
the Amperex type 2N115 transistor
is incorporated in these push-pull
uhits. They offer the advantage of
high current gain at low supply
voltages as well as high-power out-
put for the low drive power re-
quired. For details, check G122.

RCA Semiremote-Cutoff Pentode

The 3BZ6—a semiremote-cutoff pen-
tode of the 7-pin miniature type—
is intended for use particularly in
the gain controlled picture-if stages
of television receivers. It is de-
signed with a 600-milliampere heater
having a controlled warm-up time
to insure dependable performance in
television receivers employing series-
heater-string arrangement. It re-
duces cross-modulation effects in the
picture-if stages, and minimizes dis-
tortion resulting from high signal
levels and agc time delay. For data,
check G126.

International Selenium Diodes

Newly developed sub-miniature sele-
nium diodes Types 6U1l, TU1l and
8U1, are being produced by Inter-
national Rectifier Corp. to provide
bias for tubes in equipment that
must withstand severe environmen-
tal conditions. Type 6U1l is rated
for a maximum input of 156 v rms,
type 7U1, 182 v rms and type 8Ul,
203 v rms at 1.5 ma. They are de-
signed for stable operation in an
ambient temperature range of minus
50°C to plus 100°C. For further in-
formation, check G128.
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THE WORK BENCH

Unusual Service Problems And Their Solutions

by | Paul Goldberg

['TIS month’s installment is devoted

to odd tube troubles. A thorough
knowledge of the receiver’s circuitrv is
necessary in order to obtain speedy
repair.

630 Type Chassis

\When the receiver was turned on it
was noted that there was no control of
brightness or contrast. Both were alwavs
at maximum no matter how the controls
were varied. There was also an “S”
shaped bend in the picture. After study-
ing the diagrams, it was decided that
solving the brightness problem might
hasten the solution of all the problems.

Contemplating of course that one de-
fective component was the cause of all
of the trouble a voltage measurement
was first taken at the control grid
of the CR.T. pin #2. The meter read
zero volts. Varying the brightness con-
trol, which should have produced a
minus 100-tozero volts reading had no
cttect on the voltage reading. Next a
voltage measurement was taken at the
minus 100 volt arm of the brightness
control. Here the meter again read zero
volts. At this point, a resistance check
was made from the defective —100 volt
arm of the brightness control to ground.

This Month's Problem:

Peculiar symptoms due to defective tubes.

=100 V.o——

2-5U4's
L.V.
RECT.

% FOCUS
= coiL

=100V —100V.

BRIGHT- =

NESS <

50K
oL Z
= "

VERT. BLOCK
0SC. TRANSF.

—it

6185L{ C186

vigz 100V

=100 V.

Fig. I—Partial schematic of 630 type chassis.

The meter measured zero ohms. Thus
the -100 volt buss was shorted to
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Fig. 2—Partial schematic of Du Mont RA 164,
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ground. The brightness control was
resistance checked and was found OK.

The diagram was studied again.
It was observed that the =100 volt buss
connected to the cathode of the 6SN7,
V120B, pin 6, directly to the cathode
resistor, R206 100 ohms, of the 6BG6
(V126); to the horizontal linearity con-
densers C185 and C186, to the vertical
condensers C2208 and C221C. and to
the cathode condenser C222B of the
vertical output tube 6K6 (V122). Now,
out of all of these components the best
possibility seemed to be V120B, 6SN7.

The others might not possibly cause
the zero ohms resistance reading ofl the
100 volt buss. If the cathode of the
6SN7 (V120B) pin 6 shorted to the
filament pins £7 and #8, of which pin
t8 is grounded, then we would have the
solution. With the ohmmeter connected
from pin £6 of V120B to ground, this
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TV WIRE-WOUND
CONTROLS

thanks to the

CLAROSTAT
PD-1
PACKAGE

Here's a versatile assortment of wire-wound controls with a 3
selection of the most popular Pick-A-Shaft field-attached shafts,
packaged in an attractive, convenient, hinge-Cover Dox.
The PD-1 includes eight different values of the well-known Clarostat
Series AlQ (4-watt) wire-wound controls, eight Pick-A-Shaft* shafts {two
each of the four most popular types); and a handy mounting-nut wrench.

For focus controls alone, the assortment services over 2000 TV set models! Also
provides for other functions such as width, linearity, balance and gain. Included is
a data sheet listing TV manufacturers’ part numbers with proper replacements from
this assortment.

And of course the controls may be used in various test equipment, radios, hifi systems,

industrial electronics, etc.

. wﬁoﬂh‘:\ and don’t overlook those
._‘l| r_‘;_:" ‘U‘LC’)"“N_;I, »n ‘?‘
e CLAROSTAT

RESISTOR
CARDS!

GK-1]20 most popular 10-watt wire-wounds | (1 ohm to 25K)

GK-2 |32 most popular 2-watt wire-wounds | (5 to 2000 ohms)

GK-3 |36 most popular 5-watt wire-wounds | {1 to 4000 ohms)

GK-4 |54 most popular 5-watt wire-wounds | (1 ohm to 10K)

GK-5 | 50 most popular 10-watt wire-wounds (1 to 9000 ohms)

GK-6 |45 most popular 10-watt wire-wounds | (5 ohms to 50K)
a-t 12 “Fuzohm’’t 7.5-ohm fuse-type resistors

Order Your PD-1 Package Today!
Clarostat distributors have it waiting for you.
- Take advantage of this time- and money - saving assortment.
1 Ask for latest Clarostat Catalog—or write us.

tTrade-mark.

6SN7 was pulled out of its socket. Im-
mediately the meter went up to 500
ohms. The 6SN7 was then resistance
checked from pins 6 to 7. The tube was
found to be shorted (zero ohms.) A new
6SN7 was installed and all of the
troubles disappeared. The receiver then
functioned normally.

It can be seen that if the =100 volt
buss is grounded then the -2 and -18
valt lines are also grounded to zero volts.
This accounts for the absence of con-
trast control as this circuit uses the —18
volt buss. The “S” shaped bend is
caused bv effectively grounding the -2
and —18 volt buss which is also utilized
for the svnc circuit bias voltage.

Du Mont RA164

When the receiver was turned on the
sound was found to be distorted. First,
the first audio amplifier, 6AT6 and the
audio output tube 6V6 were replaced,
but the trouble remained. C246, the
grid coupling condenser was next volt-
age leakage checked but was also found
to be OK. The diagram was then con-
sulted and it was noted that the audio
output tube was used as a voltage drop-
ping device. The cathode pin 58 was
used as the 135 volt B+ source. In this
circuit a grid bias voltage is developed
by the bleeder network R256 and R255.
This sets the control grid at 115 volts
positive to ground or 20 volts negative
with respect to cathode, thus. normally
operating the audio output tube as an
undistorted class A amplifier. Knowing
these facts a voltage measurement was
first made at the control grid (pin £5)
of the audio output tube. The meter
read a little more than 4115 volts. The
cathode voltage was next measured at
a little less than 135 volts. The filters
C292A and C292B were next bridged
with new flters but had no effect. The
plate and screen voltages were approx-
imatelv correct nevertheless the compen-
sating condensers C247 and C250 were
voltage leakage checked but were found
to be OK. The plate voltage of the
6AT6, first audio amp., was found to
be approximately correct. R254 the
plate load was resistance checked prop-
erly at 470K. At this point we were
rather puzzled. Studying the diagram
once more it was observed amazingly
enough that the audio output tube
should be a 6W6 and not a 6V6. A new
6W6 was therefore installed and the
audio cleared up immediately. This was
a case of pure carelessness. Decause of
the interest this problem had developed
the tube characteristics of the 6V6 were
referred to in the tube manual. It was
found that the 6V6 could not possibly
operate undistorted class A with 250
volts on the plate and screen and -20
volts bias on the grid. To operate un-
distorted class A the maximum 6V6 grid
bias quoted was -12.5 volts.
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By popular demand, the serviceman's most-wanted book,
Video speed Service Systems Vol. 1. is now also available
in a low cost !

TAKE
YOUR
CHOICE
4—New Hard Paper Cover
Bound Edition
$2.95

SYSTEMS

. Cloth-Covered
Ring Binder
Edition $4.95

Postpaid

VIDEO SPEED
SERVICING

ed
VIDED sP°
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Simplifies Servicing All Television Receivers
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Distributors — Order supply

now, Service Dealers, order from

your

R

your distributor. If he can’t supply

Has the identical contents of the Ring you, order direct by mail from us.
Binder Edition but the price is only

$2.95

CONTENTS: SOURCES: USES:

A compilation of specific receiver sery-
ice repairs, “bugs”, chronic troubles, field
circuit changes, manufacturers’ produc-
tion revisions, etc. The compilation en
ables the service technician to pin-point
what is wrong with any given TV set and
to correct the fault in the shortest possi-
ble time.

The material was obtained directly from
manufacturers, distributors’ service de-
partments, TV service organizations, and
top TV Service-dealers throughout the
country. Furthermore — all material has
been checked carefully to assure depend-
ability and accuracy.

The VSSS data sheet for any particu-
lar TVset maker's model or chassis num-
ber gives: 1—the section of the set of-
fected; 2—the symptom; 3—the cause of
complaint; 4—the simple,
understandabie cnd usable form.

solution, in

Video Speed Service Systems is guaranteed to simplify servicing all TV sets.
representing over 2500 of the most serviced TV models now in use,
covered. Almost 15,000 copies of VSSS have been sold at $4.95.

Contains over 600 service items

Over 25 different manufacturers’ lines are

Every technician needs a copy.

Please send me postpaid Video speed Service Systems Vol. 1 in ] Paper Bound Edition for $2.95 . .

Edition for $4.95. My check for $

Name

RADIO-TELEVISION SERVICE DEALER e

. or [] Hard Cover Ring-Binder

is enclosed. (If you reside in New York City add 3% to cover city sales tax.)
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Fig. 1—Cutaway view of G.E's new
picture tube.
plane. Color selection is obtained by means of parallel array of

wires in front of tube referred

A NEW type of color picture tube
called a “Post-Acceleration” type to
differentiate it from the “Shadow-\Mask”
type has been developed by G.E. While
still not ready for production, nor will
it be for another year or so, its immi-
nence merits a description of its con-
struction and contribution to the Color
TV art.

The tube shown in Fig. I, is basi-
cally a three-gun type which uses di-
rection selection at the front end to
cause cach of the three beams to strike
the proper array of phosphors with
which it is associated. The front end of
the tube consists first of an array of
parallel wires which in unison form the
color selection electrode. In close prox-
imity to this array is the phosphor
screen containing an array of phosphor
lines for cach of the primary colors to be
excited. Because ‘“electron optical”
masking is uscd instead of the con-
ventional shadow masking, the color
selecting electrode, which is called the
grille, has an extremely high trans-
parency. In this case it is claimed that
the grille transparency is greater than

"Post-Acceleration' color

Observe that three guns are in a single horizontal

to as the "Grille.”

90%, meaning that more than 90%
of the electrons ejected from the
gun strike the phosphor screen and con-
tribute to picture brightness. In the
conventional shadow mask tube about
12-14% of the beam electrons find their
way to the shadow mask. Thus, it is
claimed that for equal high voltage
power input, this tube is theoretically
more than six times as bright as the
shadow mask type tube. However, G.E.
engineers have decided to derate the
tube to a beam current of about 1/3 of
the current used in present shadow
mask tubes. This fact combined with
the use of a faceplate glass with a neu-
tral density filter having only a 50%
transmission rating will give the tube
an apparent brightness gain of about
twice the shadow mask type as claimed
by G.E. If this is true it will mean a
decided improvement in ambient light
degradation plus the need for high vol-
tage power supplies of considerably re-
duced power requirements.

Considering the neck end, three elec-
trostatic guns will be ohserved which
lie in a plane instead of in a triangular

e

COLOR

Employing A New Principle, This

array as in the shadow mask tube. The
grille consists of a parallel array of
wires fastened to the envelope itself.
The front envelope is the glass surtace
on which the “phosphor stripes are
printed. In normal operation the final
gun electrode potential and cone poten-
tial are held at about 6%KV, the grille
is held at a potential approximately 200
volts lower than the gun and cone
potential, and the phosphor screen is
run at approximately 25KV.

Figure 2 shows, in rather simplified
terms, the theoretical operation of the
front end. Observe that the electron
beams enter the grille with a slight
angular scparation. The angle is exag-
gerated since in the actual tube it is less
than 1°. As the electron beam enters
the grille region two effects occur. First,
the central ray of a particular beam no
longer travels in a straight line but as-
sumes a parabolic path, and the strong
clectrostatic field between the screen
and the grille accelerates the electrons
to the high screen potential.

A second action which occurs as the
beam enters the grille region is a locus-
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New G.E.

TUBE

Tube Shows Great Promise

ing phenomenon. With properly-ap-
plied potentials, each pair of grille
wires forms an excellent electron opti-
cal cylindrical lens. This lens reduces
the size of the beam in the horizontal
dimension from its initial diameter of
let’s say 35 1nils down to only 5 mils.
Because the beam width is so small in
comparison with the phosphor stripe
width, a guard band is formed on either
side of the beam landing area allowing
the beam to move about on a particular
stripe  without striking an adjacent
stripe and hence effecting color purity.
This wide guard band allows consider-
ably large mechanical tolerances in
manufacture and electrical tolerances in
operation.

As claimed by G.E., a gun assembly
which places three beams in essentially
the same plane—in this case the hori-
zontal plane——has decided theoretical
and practical advantages as far as con-
vergence is concerned. It is, of course,
necessary to apply convergence dynami-
cally at both the horizontal and vertical
rates, but a complete separation of func-
tions is possible with the one plane
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Fig. 2—Electron beams

enter grille of tube with an angular

separation of less than | degree. This is greatly exaggerated in
the artist's sketch shown above.

construction. Furthermore, the number
of convergence controls can be reduced
considerably.

Another advantage of this tube is
that the deflection requirements are re-
laxed. Because post acccleration is fun-
damental to its operation, the “phos-
phor-on-face” tube requires dellection
of only a 614KV beam, resulting in the
need for less deflection power.

It might be pointed out that because
of the post acceleration principles in-
volved, and because, for simplicity, only
a single grille is used, secondary elec-
trons hit the screen in a random man-
ner and cause the excitation of a white
background. The result here is a loss
in contrast. However, this loss is in-
deed small, fading into insignificance
when compared with the overall ad-
vantages to be derived by a tube of
this design.

Another operation feature of any
color tube which is important to the
set manufacturer is its behavior in ex-
ternal magnetic fields. The earth’s mag-
netic field changes the electron trajec-
tories, and hence, the angle of entry of

the beam into the grille region. This
will cause the bean to strike a different
portion of the screen than in the ab-
sence of an external magnetic field. On
first thought, one would say that the
post acceleration tube is more sensitive
than the shadow mask tube to the mag-
netic fields since the beam travels at a
lower velocity. This is true. In the verti-
cal direction, however, color purity can
easily be maintained due to the use of
vertical continuous stripes of the same
color. Theretore, any field which would
cause a shitt in this direction can be
neglected. An axial field would cause
rotation in the center of the picture
coinciding with the center of rotation.
Finally, the major cause of color im-
purity is then due to the vertical com-
ponent ot any stray fields because this
will give a horizontal shift. This in-
cludes the earth’s magnetic field. In
present design this field is compensated
for. Different set manufacturers will
undoubtedly have different ideas but
G.E. claims to have obtained this com-
pensation without the use of expensive
shields.
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NEW TEST EQUIPMENT

1n requesting more detailed information on these products, please check the
code number of the product on the convenient coupon on page 50, and send
it, along with your company letterbead or business card, to New Products

Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y.
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Telematic Tele-Check

Telematic Industries, Inc., announc-
es the production of Tele-Check, a
portable picture test tube and yoke
assembly, which consists of an all-
purpose 5AXP4 CRT tube, a Uni-
versal yoke, and 6-foot extension
leads for extending CRT socket,
anode, and yoke connections. It is
housed in a lightweight, leatherette
case, and will work on all TV sets
regardless of make, model, or size,
and eliminates the necessity for
carting fragile, cumbersome picture
tubes back to the shop. For details,
check T121.

Jackson Tube Tester

A tube tester, designated Model 49,
has just been announced by Jackson
Electrical Instrument Co., which
features a number of plug-in ac-
cessories, all using the basic meter
and power supply to perform ad-
ditional tube and component tests.
Accessories may be added at any
time, and do not interfere with
basic tube test procedures. Acces-
sories include a high-resistance
shorts tester, which measures inter-
element leakage to 2 megohms, a
heater current tester, and a selenium
rectifier checker. Accessories soon
to be available include a signal
tracer, RF oscillator, and condenser
tester. For details, check T120.

U-Test-M

Customers can test their own tubes
and make an on-the-spot purchase
of needed replacements when a
Radio-TV Service Dealer has a “‘U-
Test-M”. In addition to being a
tube-iester the umit stocks 300 tubes
in handy drawers beneath the tester.
After determining which tube is de-
fective, the customer simply helps
himself to a replacement and pays
the store owner the price of the
tube. The instrument requires 2
square feet of floor space. Some
Distributors are working with Serv.
ice Dealers on a percentage basis.
For more data, cheek T128.

Teletest Capacitester

A new piece of test equipment that
measures capacitance and permits
coupling condensers to be tested for
leakage without disconnecting them
from their circuits, called the Capa-
ciTester, is manufactured by the
TeleTest Instrument Corp. Grid
current effects that make voltage
tests of leaky couplers hard to in-
terpret are avoided (since the re-
ceiver is off when the tests are
made). This is an advantage the
CapaciTester enjoys over a volt-
meter. In checking for a leaky
coupler, voltages similar to those
present in normal receiver opera-
tion are applied to the condenser
under test. For data, check T-127.

Sel-Son CRT Tester

An all-purpose tester for picture
tubes has been developed by the Sel-
Son Eleetronic Tube Corp. Their
CRT Substituter enables servicemen
to determine at a glance whether
the trouble is in the CRT or the
chassis, without removing the tube,
yoke, focus arrangement or ion
trap. The unit includes the neces-
sary extensions for HV counection,
tube socket, and yoke supply. In
use, the HV lead and tube socket
are hooked up as usual. The yoke
supply extension has four leads
with “insulation piercing’’ clips. For
details, cheek T124.

EMC Volometer

Electronic Measurements Corp. is now
marketing its Model 102 Volometer,
which features a 314", accurate to
within 29%—800 microamperes D’-
arsonval-type meter. The pocket-size
model 102 combines 5 AC voltage
ranges: 0 to 3000v., 5 DC Voltage
ranges: 0 to 3000v., 3 AC ranges:
0 to 600 ma; 4 DC ranges: 0 to
130 max, 0 to 1.2 amps.; and 2
Resistance ranges: 0 to 1000 ohms,
0 to 1 megohms. The Model 102 can
be used to evaluate all types of
electronie circuits as well as elec-
trical ecircuits. For further informa-
tion, check T126.

Du Mont Sine-Wave Generator

A new sine-wave generator for
magnetic amplifier, servomechanism,
and computer development, for labo-
ratory testing or field maintenance
of telephone equipment, and for
measurements of frequency response,
bandwidth or distortion has been
introducel by Du Mont Laboratories,
Ine. Designated as the Type 3438
Sine-Wave Generator, it features ex-
tended low frequency range, high
output power, low distortion, and
calibrated output control including
a four-step decade attenuator. Five
decade tuning ranges and an addi-
tional band-spread high frequency
range are provided. For details,
check T129.

ET! Volta-Chek

Electronic Test Instrument Corp.,
announces the Volta-Chek, an in-
strument designed to check voltages
applied to the cathode ray tube. It
checks bias, enabling servicemen to
check whether brightness or con-
trast control is working, checks 1st
anode and filament, sets_with low
magnitude focus voltage ffom 400v.
to 1.000v., sets with high magnitude
focus voltages from 1,000v. to 3,-
000v., localizes the faulty -circuit
elements and determines whether
it is the tube which is at fault or
a chassis component. For data,
check T123.

Hoffman Dot Generator Kit

A White Dot Generator in kit form
was announced today by Hoffman
Flectronics Corp. Designated Model
CD it has been designed for maxi-
mum ease of asembly by the service
technician. Sockets and terminals
are pre-riveted on the chassis to
simplify assembly of the unit. Dots
can be fed directly to the antenna
terminals of the color receiver,
eliminating the necessity of hook-
ing the actnal circuitry of the re-
ceiver chassis to effect the con-
vergence operation. The unit weighs
91‘1;]23; 6% pounds. For details, check

Precision VTVM

Precision Apparatus Co., Ine., is
now producing its Model 78, a new
moderately priced, battery-operated
vacuum tube volt-ohmmeter. It is
equipped with a 514” wide-angle
Pace meter of =29 accuracy and
1% multipliers and shunts of both
wire and deposited film types. It has
a decp-etched heavy-guage, satin-
brushed aluminum panel is encased
in a rugged, blue-grey, ripple-fin-
ished steel cabinet, and uses stand-
dardly available commercial bat-
teries. For detaijls, check T125.
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Radio-TV Service Dealer VUides Speed Servicing Systems® Data Sheets

vaos 2 I i
12BY74A 36K 0 uh
VIDEO AMP V301 140y
Mifr: Capehart Chassis No. CX-38S % 6U8 33K 2W,

Card No: CA 38-1 AGC AMP

200h
Section Affected: Sync

3.3K
Symptom: No horizontal or vertical sync

V4024
vao! 1 12AU7
What to Do: 6CS6 0403 PHASE SPLITTER
1—Check by substitution: 6CS6 (V401) sync
separator; also, 12AU7 (402) phase splitter; I
also, C402 (1500 puf) ceramic and C403
(.047 xf—600 V tubular)
2—Check by measurement: R225 (10K), R404 | R404
(560K), R424 (3.9K), R426 (10K), R413 $

Cause: Defective sync component

(3.9K)

I
)
oy
R
v

V402 B
4 Y2 12407
_E—) 47 HORIZ.
Mfr: Capehart Chassis No. CX-38S — PHASE DET.
Card No: CA 38-2 ' 27 70 PIN No.T18
. V601 6SN7GTE
Section Affected: Sync __I s !
HORIZ. 0SC.
Symptom: Jittery horizontal sync \\
. FROM ' R607 3‘
Cause: Defective phase detector component V4024 'V\/—VV\—‘
What to Do: SF,:”[///}%R
Check by substitution: 12AU7 (V402B) phase o |
detector; also, C607 (.00224f—200 V)
Check by measurement: R604 (82K), R605 1 ceor
(82K), R607 (2.2 meg) 47
0 180K 270
V601 VWW——> B+ 255V,
. 6SN7 GTB
Mfr: Capehart Chassis No. CX-38S HORIZ. 0SC.
Card No: CA 38-3 4 ‘ )
Section Affected: Sync @ -L 615 l 470
Symptom: Three overlapping pictures (hori- /u/lf
zontal oscillator frequency too high) T
Cause: Defective horizontal oscillator circuit
component \’(\ J- VW—
What to De: £\ 47
Check b bstitution: 6SN7 (V601) hori- N
z%(;ltal zscsilllla%colr;1 ;?so C615 (330 uuf) R629 40-370
Check by measurement: R629 (10K) puf

«
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Radio-TV Service Dealer Yides Speed Servicing Syslems® Data Sheets

=0 |@

Mfr: Capehart
Card No: CA 38-4
Section Affected: Sync

Chassis No. CX-38S

Symptom: Tearing at top of pix

Cause: Open capacitor or misadjustment of
Horizontal Osc., AGC or Pix Lock Control

What to Do:

Check adjustment of: Horizontal Oscillator,
AGC and Pix Lock Control

Check by substitution: C627 (4700 uuf)

V6ot
L601 6SN7GTB
HORIZ. 0SC.
HORIZ. 0SC.
RINGING
B+ 255 V.
V601 820 K
6SN7GTB
HORIZ. OSC.

® _L33o | Lo

10K ,
V602
6CU6

L HORIZ. OUTPUT

Mfr: Capehart
Card No: CA 38-5
Section Affected: Pix

Chassis No. CX-38S

Symptom: Insufficient horizontal sweep with
foldover on right side

Cause: Leaky condenser

What to Do:
Replace: C614 (470 upf)

veo2
6CU6
HORIZ. OUTPUT

6K
W

€620

36

Mfr: Capehart
Card No: CA 38-6
Section Affected: Pix

Chassis No. CX-38S

Symptom: Horizontal foldover in center of pix
Cause: Leaky condenser

What to Do:
Replace: C620 (.047 pf—+00 V tubular cond)

RADIO-TELEVISION SERVICE DEALER e DECEMBER, 1955



Mfr: Crosley Chassis No. 431-3, 432-3

Card No: CR 431-3-1

Section Affected: Pix

Symptom: Unsatisfactory focus

Possible Cause: Incorrect focus anode voltage

What to Do:

Try connecting Focus Anode (pin 6 of CRT)
to various points other than B-- 150 V such
as: chassis ground, B-- 260 V (pin 5 of
damper VIII—12AX4GTA), B-+ 300 V (pin
10 of picture tube), and B+ 495 V (B
Boost-Term. #2 of horizontal output trans-
former)

Radio-TV Service Dealer Uides S S ng Sustermi® Data Sheets

RADIO-TELEVISION SERVICE DEALER e

Mfr: Crosley
Card No: CR 431-3-2
Section Affected: Pix

Symptom: Slight compression at top of pix out
of range of linearity and height controls

Chassis No. 431-3, 432-3

Cause: Combination of characteristic of V110B
—12 12BH7A vertical output tube and T107
(vertical output transformer) affects wave-
shape in vertical output circuit. See Card
No. CR 431-3-3.

What to Deo:

Try connecting in or out of circuit R158 (68K)
by clipping off jumper across this resistor

Note: This operation alters waveshape of volt-
age applied to grid of V110B thereby intro-
ducing a slight amount of compensating
spread in the output

®
nilE
1
I
@ @ ©®
BH300V.  BHI50V,
V1104 JUMPER '/!1%%7 ./ e

Y 12BHT7A
VERT. 0SC.,
\

YELLOW

GREEN

Mfr: Crosley Chassis No. 431-3, 432-3

Card No: CR 431-3-3
Section Affected: Pix

Symptom: Vertical spreading out of range of
linearity and height controls.

Cause: Combination of characteristics of V110B
—12 BHTA vertical output tube and T107
(vertical output transformer) affects wave-
shape in vertical output circuit. See Card No.
CR 431-3-2.

What to Do:

Connect: .01 xf—600 V condenser in series
with 150K—1W (10%) resistor from plate
to ground in vertical output stage

Note: These changes are designed to introduce
a slight amount of negative peaking and af-
fect the current waveshape in the yoke in
a manner designed to introduce a slight
amount of compression
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Mfr: Crosley
Card No: CR 431-3-4
Section Affected: Raster

Chassis No. 431-3, 432-3

Symptom: Insufficient width

Reason for Change: Provide increased horizontal
output tube gain.
Note: This change was included in chassis

431-3 Code D and 432-3 Code E, and con-
tinued in later chassis

What to Do:

Change: RI71 (12K) to 82K

120U6
HORIZ.
QUTPUT
l H.O.T.
“T
1158 v fZHAYXZI%?A <
% 12BH7 ]
10 PIl Mot VERTICAL DAMPER
% 12BH7A ouUTPUT H.OT.
VERT. 0SC. 0) YOKE
¥k @
1 ANWA ’
' t T [ 1

Vy——
-
7/

HEIGHT
CONTROL = T
< REMOVE —>~R149
C134 - AAA/
/
="\ F—
= AY
\ X o35 &
JREMOVE c134 \ B+ BOOST
OM ARM OF 495 V.
VERT, LIN. CON- S 75K 4; \
T T j__ Lo FRgI{ﬂs c&v AflggTv Cﬁf
CONNECT T0 .
GROUND L (08 AND CONNECT HERE

Mifr: Crosley

Card No: CR 431-3-5
Section Affected: Pix
Symptom: Picture stability could be improved

Chassis No. 431-3, 432-3

Reason for Change: To improve picture stability
Note: This change was begun in chassis 431-3
Code F and 432-3 Code H.

What to Do:

Change: CI40B from 30 pf—150 V to 100 pf—
150 V by shunting with 70 uf—150 V con-
denser (observe polarity)

Remove: Low side of CI135 (20 pf—500 V)
from B-- 150 and connect to arm of vertical
linearity control

Remove: Low side of C134 (.047 uf—600 V)
from arm of vertical linearity control and
connect to chassis ground

Remove: RI149 (470K)

T0 GRID OF V4054, %> 588 OR
1 5AV8, 4.5 MC. I.F. AMP.

V104 A
% 6AW8 OR
% 6BA8

VIDEO AMP.

—
33 J

L109 /
SOUND TAKE-QFF COIL
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Mfr: Crosley
Card No: CR 431-3-6
Section Affected: Sound

Symptom: Buzz or distortion that cannot be cor-
rected by realignment. Peaks and nulls when
realigning sound may be hard to find.

Possible Cause: Reversed connections
primary of L109 (sound take-off coil)

What to Do:
Reverse: Connections on the primary of L109

Chassis No. 431-3, 432-3
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VOLTAGE REGULATING
TRANSFORMERS

Operation And Applications Of Voltage Regulating Transformers

Larry Stineman

Chief Engineer, Merit Coil &
Transformer Corp.

by

N operating electrical equipment, in-

cluding TV sets, it is usually de-
sirable to operate at rated input volt-
ages. In some instances, however, it is
sometimes necessary to operate at higher
or lower than rated voltages. The Volt-
age Regulating or Voltage Changer
transformer is a device designed to do
just this. Interposed between the line
voltage supply and the TV set, it per-
forms the function of enabling manual
boosting or lowering of the input volt-
age to the device to be regulated.

Referring to Fig. 1, the Voltage
Changer unit consists of an auto trans-
former having primary taps spaced in
the range from 65 to 145 volts. The
secondary or output tap connection is
for a nominal 117 volts. A rotary switch
permits selection of any primary tap.
The voltmeter, which reads output
volts, is one having a 0 to 15 volt
movement with a 0-150 volt scale con-
nected across a section of the output
winding. With this arrangement any
change in primary voltage or change in
tap position will show a proportional
change in the voltmeter reading. With
a true 117 volts applied to the 117
volt primary tap, the voltmeter will
read 117 volts. The unit is also” pro-

651
PILOT
FOCET : LIGHT
: { METER

-
2
=3

PLUG
D=
Fig. I — Circuit diagram of Merit

Model P3139 V.R. Transformer.

RADIO-TELEVISION SERVICE DEALER e

vided with a six foot cord and plug for
connection to the line supply circuit
and a receptacle into which the elec-
trical device to be regulated can be
plugged. An additional component is a
neon type indicator bulb to show when
the unit is in operation.

Function

As mentioned above, the Voltage
Changer achieves its function by means
of a tapped autotransformer. Referring
to Fig. 1, the output is tapped at a
nominal 117 volts. The input is tapped
at 65-75-90-100-117-130-145 volts. In-
put or line voltages can be applied to
any tap by means of the rotating switch.
If the line voltage is low, say 100 volts,
the switch would be rotated to the 100
volt position. Due to autotransformer
action, the line voltage would then be
boosted in the ratio of 117 to 100,
providing an output of 117 volts. This
would hold true whenever the line
voltage is applied to the equivalent rated
tap. However, if a line voltage of say
110 volts were applied to the 100 volt
tap, an increased output voltage of

117
110 x 100 = 129 volts would be ob-

tained. Decreased outputs can be
obtained in the same way by applying
lower values of line voltage to a higher
rated tap. In this manner either rated
voltages or higher or lower voltage
values can be obtained from the unit
by adjusting the switch position. It is
not advisable however to apply more
than 25% rated voltage to any given
tap because of danger of running the
voltmeter off scale, or of overheating
the unit in continuous operation. If a
wide range of output voltages are de-
sired, the unit should be connected and
operated in reverse. That is, referring
to Fig. I, with normal line voltage of
approximately 117 V. fed into the re-
ceptacle, output voltages from 65 volts
to 145 volts may be obtained at the plug
up to full rated output by varying
switch settings. In this case the meter,
of course, would read input or line
voltage and the output voltage would
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Fig. 2—View of trafisformer showing
meter and switch.

be identihied by referring to switch posi-
tion markings.

For The TV Viewer

The Voltage Changer is useful to the
TV viewer in boosting low line voltages
encountered particularly in rural areas
where the line voltage may drop as low
as 80 or 90 volts. In metropolitan dis-
tricts, during certain periods, the com-
bination of line voltage drop due to in-
creased neighborhood loads and in-
creased overloads on the house wiring
system may drop the supply voltage at
the TV set to 110 or 105 volts or lower.
By keeping the Voltage Changer perma
nently connected to the set, the TV
viewer can simply switch to a lower
tap during these periods to maintain
constant voltage input. Because of its
conservative design and autotransformer
construction, the Voltage Changer has
comparatively low losses. The no-load
losses on a reputable unit rated at 350
Watt capacity, is in the neighborhood
of 5 Watts. This means that the unit
could be left permanently connected or
“Hoating” in the line at a cost of only
a fraction of a cent per day. The TV
set can then be turned off or on in the
usual manner without changing switch

[Continued on page 53]
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NEW ANTENNAS AND ACCESSORIES

In requesting more detailed information on these products, please check the
code number of the product on the convenient coupon on page 50, and sen
it, along with your company letterbead or business card, to New Products
Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y.
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Trio Zephyr Royal

Trio Mfg. Co. recently introduced
the Zephyr Royal, said to be the
best performing antenna the com-
pany has ever offered. Stagger-tun-
ing, with the antenna tuned to 6
pre-determined frequencies gives the
flat response necessary for good
performances throughout the entire
VHF band. The Zephyr Royal has
a total of eleven parasitic and nine
active elements stagger-tuned to
give flat response on channels 7-13.
For further data, check A126.

Welco Zee-Beam Line

The Weleco Mfg. Co. has introduced
their ZEE-BKKAM TV antennas, in
which one ZEE-X element functions
with full efliciency on both the high
and low TV bands. There are 3
models in the ZEE-BEAM line.
Model 110 is the economy all chan-
nel VHF fringe antenna, model 220,
the queen of all {ringe, all channel
VHF antenna designs. and the Wel-
co Super ZEE-BEAM, an all-chan-

nel VHF design featuring ZEE-X
elements in multiples for remote
area reception. For further infor-
mation, check A122.

Walsco Phase Reverser

Offering higher gain and sharper

directivity on all VHF channels, the
Walsco Wizard incorporates a para-
sitic phase reversing principle. A
specially shaped metal shield is
mounted in front of the receiving
element, and is claimed to increase
the antenna’s efficiency, while cut-
ting down installation time. Extra

dipoles, complex harnesses, and
phas.ing stubs are eliminated. For
details, check A127.
Rohn Gable Mount
This gable mount, recently intro-

duced by the Rohn Mfg. Co., is de-
signed to quickly attach to any gable
roof for a secure, durable antenna
mounting. Simply loosen bottom
bolt, slip mount into place, and then
tighten bolt. Accommodates tubing
up to 1%” in diameter. For further
information, check A120.

B-T Antenna-Mounted Booster

A broadband VHF amplifier featur-
ing a low-noise circuit, multi-volt-
age power supply and weatherproof
housing is now available from Blon-
der-Tongue Labs. The Model AB
Booster provides more than 25 db
gain on all VHF channels; operates
automatically thru its power unit
near the TV set. 300 ohm line car-
ries AC power up to the remote
unit and amplified TV signals down
to the receiver. Gain is suilicient to
overcome line loss of 2200 feet on
the LO band and 1400 feet on the
HI band. For details, check A123.

Channel Master Array

Channel Master Corp. has an-
nounced a new line of 5- and 10-
element single-channel Yagis to its
“Maverick”” anienna series. The
Low Band Yagis do not require
hardware, tools or tightening. High
Band models require tightening on
only two elements. All Mavericks
feature an entirely new, specially-
designed “Snap-Lock’ bracket that
locks and nests the elements, pro-
viding rigid, secure support. The
Low Band 10-element wmodels are
boom-braced. TFor details, check
A128.

Clear Beam Yagi

Clear Beam Antenna Corp. is now
producing an all channel Yagi TV
antenna, “Sky Sweep” Model MY S-
S0. It is of completely modern Yagi
design, having all elements, para-
sitic and driven, in the same plane
to afford performance equallled only
by ten element Yagis cut, tuned and
peaked for single channel perform-

ance. Incorporated into the Sky
Sweep’s is ‘‘Focal-Sharp” tuning,
wherein the manufacturer claims

each director element is cut, phased
and insulated to magnify the signal
directly on the driven element. For
further details, check A124.

Snyder “Torque Tenna”

The “Torque-Tenna” model AX-100,
is now on the production line at
Snyder Mfg. Co. It is half the size
of a regular conical-type roof TV
antenna. Because of this and the
fact that it occupies only one-fifth
of the square footage of a tradi-
tional type of roof antenna., the
Torque-Tenna eliminates much roof
reflection and helps wipe out the
problem of ghosts and ‘“snow” on
the TV screen. It weighs only 27
ounces and is highly resistant to
strong wind blasts, thus helping to

cut down the rate of blown-down
roof antennas. For details, check
A129,

Finco B-8

This Finco broad-band antenna is
said to achieve ahsolute maximum
Front-to-Back ratio for the elimina-
tion of venetian blinds, back ghosts,
ete. with no saerifice of gain on
either low-band or high-band. This
is accomplished by twin-driving of
Two Fidelity Phased elements, true
quadrature twin-drive on low-band
and tri-quadrature twin-drive on
high-band, and parasitic elements,
interleaved in the space-wave pat-
tern between two driven elements.
For details, check A125.

JFD Power Helix!

A new all-channel fringe-area an-
tenna. the Power Helix, has been
announced by JFD Manufacturing
Co. The array features microwave
helical design, used in conjunction
with a flat-plane dipole syvstem.
This dipole system features one long
element, measuring one-half wave-
length on Channel 2, which receives
both Channels 2 and The next
element is one-half wavelength on
Channel 5, for Channels 4 and 5.
Excellent gain and directivity are
obtained on Channel 6 by combin-
ing the back section of the Helix
with a specially-designed harness, to
form a closed loop. For informa-
tion, check A121.
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JOHN F.

RIDER SPEAKS

S we write these lines we are look-
ing at the underside of a modern
television receiver. The if strip con-
sisting of the if amplifiers and the crys-
tal detector has printed circuit board
wiring, The components are mounted
on top of the board and all the con-
nections are dip-soldered on the bottom.
Another board contains the video ampli-
fier and output tube, the sound detector,
the sync scparator, and the vertical and
horizontal sweep generators. The re-
mainder of the receiver is arranged in
a normal manner.

But, dealing with the printed circuit
board alone, the technique is being ap-
plied to a variety of devices—radio re-
ceivers, record plaver amplifiers, high-
hdelity tuners, tape recorders, and test
equipment. \Vithin a vear examples of
printed circuit board techniques will
become commonplace in virtually every
kind of cquipment that service techni-
cians work on and with.

We are looking at an illustration of
the bottom vicew of the aforementioned
television receiver; showing the printed
wiring on top of which appear the
symbolizations of the various compon
ents of the receiver. As far as compon-
ent location identification is concerned,
llustrations of this kind are very much
more helpful than phorograp}is with
callouts. Adoption by all equipment
manufacturers will make circuit tracing
and tests of individual components very
much more rapid than heretofore. Of
course, it is going to make the isolation
of a component by unsoldering much
more diflicult. Location of check points
and access to check points are aided
greatly, although having the components
on one side of the board and the con-
nections on the other may complicate
things. It will be a long time before
anvone develops the ability to read any
sense into the circuit organization of
the components. For this there will still
be a need for the conventional sche-
matic.

At the moment, the majority of the
printed wiring arrangements used in
home eclectronic equipment employs
similar techniques—namelv, a deposit
of copper forming the circuit wiring on
a baseboard. These conductive surfaces
remain after an ctching process removes
all of the unused conductive material
which is laminated on to the board
originallv.

As far as techniques for producing
printed circuits are concerned, there are
quite a variety. The most widely used is
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the etched wiring method that we have
described. Then there is the embossed
wiring mcthod wherein the wiring pat-
tern to be used for interconnection is
pressed into the board. The copper foil
surface, which is later removed, is at a
higher level than that which is to be
used, thus making it relatively simple
to remove the undesired copper foil.

Pressed powder wiring, painted wir-
ing, plated wiring, and stamped wiring
are other processes used. Space does not
permit a description of each of these
at this time. Of far more importance is
the effect of such techniques on serv-
icing activity.

We realize that attempting to fore-
cast things in an art that is compara-
tively new in the practical sense is
a dangerous thing, but we will do so
anyway. Coming events cast their
shadows before them, and enough ex-
periences have been chronicled to per-
mit seme sort of prognostication.

We do not think anv of these de-
velopments is going to eliminate the
servicing industry, even in the light of
having seen a device that is being de-
signed to have a trouble-frec life of
40 vears. ('The figure “40” in the pre-
vious sentence is not a tvpographical
error.) But we also want to mention
that the device we referred to is not
intended for the commercial market.

A printed wiring board technique, re-
gardless of how it is going to be used,
will have to lead to a gradual decrease
in the dimensions of the devices, al-
though it also will lead to verv much
more orderly arrangement of the com-
ponents. This is an immediate result,
at the same time, it is going to call for
a somewhat more refined technique in
the actual repair of a defect. The re-
moval of components will have to he
done more carefully, with lower watt-
age soldering iron: 100W and 500W
irons will no doubt be replaced by 25W
irons, if not even lower. The applica-
tion of heat to junctions will have to be
done with much more care in order to
avoid evaporation of the materials used
as conductors.
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The identification of a repair will
he easicr. Changes made in the held
will be instantly discernible. The print-
ed wiring board technique will pro-
duce more stable equipments and elim-
inate the danger of having a defect
appear after a repair job as the result
of a shift of the connecting ivires, a
frequent occurrence in the years past.

There is every reason to believe that
the printed wiring board technique of
manufacturing is going to produce a
more rugged device, something that is
going to remain trouble-free much
longer than heretofore. This may not
be the case at the outset of the emplov-
ment of the technique. Much experi-
mentation and proving have gone on
over the years past, but even so, many
of the problems native to the production
of these units on a scale such as that
found in the radio and television equip-
ment manufacturing industry have yet
to be solved.

Numecrous tests have shown a high
stability factor in printed circuits, and
this can lead to reduced servicing. In
this respect there is every reason to be-
lieve that the use of printed wiring
board techniques is going to demand
replacement parts which are generally
categorized by the words “exact replace-
ment.” Much room for development
still remains; for example, these tech-
niques are not yet being applied to
power circuits. However, now that the
trend has started, it will not be long
before almost all parts of the cquip-
ment will be wired in this manner.

The likelihood exists that television
receivers produced in this fashion mav
be less free from “bugs” when they see
davlight in the hands of the public.
Because of the wav in which the
printed boards are produced, changes in
components and circuits will probably
be less frequent than in the past. Of
course there will be some need for cor-
rections after receivers hit the field, but
it is a fairly safe bet that they will be
less numerous than in the past.

The printed wiring board technique
effects economics. In time these econo-
mies will be reflected in the list price
of the product sold to the public as
well as in the designs of new equipment
for use bv the public. It is reasonable
to assume therefore that the reduction
of servicing activity that mav come to
pass in the next few vears because of
these new techniques will be offset by
the increase in the number of units of
all kinds being placed in the hands of
the public.
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Yeats Platform Attachment

A folding platform attachment de-
signed to adapt the handling con-
veniences of Yeats appliance dollies
for carrying TV table models and
chassis has been marketed by the
Yeats Company. Helpful to TV re-
pairmen when removing TV chassis
from second story dwellings, or in
delivering and installing window air-
conditioning units, the attachment
enables the user to take advantage
of the Yeats endless belt step glide,
and strap ratchet fastener. For de-
tails, check C121.

C-D Royal Cub

Cornell-Dubilier announces its Royal
Cub paper-dielectric capacitor which
features high temperature and high
stability operation, exceptional
mechanical toughness, and long-life
characteristics achieved by the use
of Polykane-—a solid thermosetting
compound developed by C-D. The
Royal Cub withstands rough han-
dling, severe vibration and shock.
climatic extremes of heat and cold,
moisture and humidity, and solder-
ing iron heat without damage. For
details, check C126

Wen Soldering Gun

The Wen soldering gun is a 200-
watt, heavy duty gun that comes up
to working heat in less than 5 sec-
onds. Features include: silver-plated
tip and connectors for sure and
positive electrical contact, an extra-
rigid (but removable) tip, a heavy-
gauge steel nose, and a built-in
spotlight angled to throw shadow-
less light on the work area. Weight:
214 1bs. While the gun is properly
classified as a heavy-duty unit, the
design of the housing for the gun
is made of high-impact shatter-proof
plastie that has a high luster, ebony-
black finish. For data, check C128.

Sprague Pulse Transformer Kit

Engineering development assistance
for pulse circuit designers is pro-
vided by a new Pulse Transformer
Kit by Sprague Electrie Co. It con-
tains five Sprague pulse trans-
formers chosen to cover a wide
range of practical applications, with
primary inductance from 0.5mH to
50mH, and turns ratios as high as
8:1. Each miniature transformer has
multiple windings, permitting the
engineer to easily select the char-
acteristics best suited to his ap-
plication. For details, check C127.

GE “"Nek-Rest”’

A time-saving aid for servicemen
available through General Electric
tube distributors, which eliminates
fumbling for the right size prop to
hold neck of a television picture
tube. The *“Nek-Rest” is easily-
adjusted to hold a picture tube neck
firmly at just the right height on
the service bench. Rubber wedges
are supplied to hold round tubes
from rolling. For details, check C-
122.

G-C Test Kit

A complete set of test socket adap-
ters, designed to make quick elec-
tronic measurements on any TV
set chassis, has been developed by
General Cement Mfg. Co. Four
adapters are included in this kit,
which is packaged in a convenient
form for use in a serviceman’s kit
as well as on his bench. The kit
facililates the measurement of vol-
tage and resistance, audio and video,
from the top of the chassis or the
base of the picture tube. There is
also included a seven-pin and a
nine-pin miniature test socket adap-
ter and an eight-pin octal socket
adapter. Por details, cheek C120.

Burgess '"Wafer Cell”

The ‘“‘wafer cell” announced by
Burgess RBattery Co., is shown in
this close-up. The cell itself, smaller
than a fingertip vet a third more
powerful than conventional flat
cells, is made entirely by machine
and sealed in an airtight pliofilm
envelope. 13 such cells in a column
wrapped tightly with transparent
plastic and capping it in a leak-
proof tube produces this 22% volt
battery for pocket radios, hearing
aids, Geiger counters, and other
small electronic devices. For further
data, check G125.

Conducto-lube

Conducto-I.ube is a highly condue-
tive top-grade lubricant designed
for use in conducting hinge joint
switches. This illustration shows
conductivity by a low voltage test
in a jar of Conducto-Lube, with the
current illuminating the globe. This
product’s lubricative qualities can
be used on knife blade switches to
prevent their “‘balling up’”’ and
“freezing”’. Conducto-Lube’s condue-
tivity will reduce resistance and
heating. For further data, check
C129.

RCA Remote TV Control

A remote control unit that operates
all important television receiver ad-
justments from up to 30 feet away
can now be installed on most RCA
Victor black-and-white VHF sets.
“Small enough to fit in a hand, the
control unit measures 214 inches in
width, 2 inches in height and 5%
inches in length. The plastic unit
contains three separate contro! knobs
for fine tuning, picture control and
on-off and volume as well as a dial
for all VHI' channels. Ior details,
check C123.

Coilzit Package

A new three dimensional 5 x 8
counter card featuring 3 clear plas-
tic Coilzit Safety Cord Shorteners
has been introduced by Coilzit Prod-
ucts, Inec. Designed for quick self-
service, Coilzit shortens untidy elec-
trie cords on radios, lamps, clocks
and television sets. It will hold as
much as 3 feet of cord, thus elim-
minating unflattering, hazardous
loose wires which are directly re-
sponsible for many accidents and
Ehort circuits. For details, check
124.
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chool for Service

National School's 50th Anniversary Deserves A Hearty “Well Done”

OST of the men now engaged in
some phase of the electronics in-
dustry are enjoying a measure of success
and a living standard far higher than
that of any other industry. But there still
exists a serious need for more trained
technicians on all levels and leaders
within the industry now recognize that
this acute shortage of specialists is an
imminent danger that could stunt tuture
growth. As a matter of fact, experts
estimate that at present the home radio-
TV servicing field could utilize at least
50,000 more men than are engaged in
it and with the advent of color TV late
this year the manpower shortage will
rise acutely.

The advantages of education are ap-
parent in the “Want Ads” urgently
calling for men to fill the gaps in a
rapidly growing industry. The more
complex electronic processes become the
more knaowledge and skill are essential.
More education and training are re-
quired far a man to service television
receivers as compared to radios, and
further training is required belore a
technician is competent to service in-
dustrial clectronics installations, 2-way
radio communications apparatus or com-
mercial aircraft electric devices such as
ILS or radar.

As said before, a goal in mind to-
gether with the determination to see
it through, is the passkey for anv man
to open the way to increased income.
The fascinating and productive careers
open in electronics now and in days
ahead are too numerous to mention.

Broadcast training in one of the laboratories.
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The “hitch” to this promising pic-
ture of a better, more secure future in
electronics is that the more attractive
the opportunity the more thorough is
the preparation necessary. Jobs that re-
quire no special knowledge are plenti-
tul; and applicants for them are equally
numerous. When more training is de-
manded, fewer men seem to qualify.
Thus, the coveted positions and salaries
are directly related to the specific back-
ground and developed skills of a man.

The majority of this country’s top
technicians, the ones who command
the most money and prestige, planned
and prepared for their careers in one of
the many fine technical training schools.
One of the pionecrs and present lead-
ers in this trade education field is Na-
tional Schools of Los Angeles, now
celebrating its 50th year of instructive
service. The occasion of a “Golden An-
niversary” alone would not entitle the
organization to mention, in a technical
publication such as this. But, because
of its great contribution to electronics
(such as training 8,500 specialists in
electronics for the Government during
World War 1), we feel that we can
waive formalities and review in brief
the school’s modus operandi.

National Schools was established in
19C5. At present, Dr. L. |. Rosenkranz
directs the policies of this world famous
institution. Today, upwards of 130.000
students are currently enrolled in either
the resident center or in its world-wide
correspondence department. Instruction
is given in three languages—English,
Spanish and Portuguese.
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The “home study” courses cover all
adjuncts of radio, TV, and funda-
mental electronics. Over 100 lessons are
involved with the beginner perform-
ing many down-to-carth experiments—
continuously progressive in scope. Peri-
odically the students are given examina-
tions to measure their ability and these
tests also serve as an indication point-
ing to the strong points of the student’s
capacity—whether it be for radio-TV
servicing or broadcast engineering.

The resident courses are many, and
each is divided into two categories, hrst
of which is the basic 12 month course
covering the study of TV, radio and
electronics. Graduates of this course
may elect then to pursue the 6-month
indoctrination course covering advanced
TV techniques. The advanced resident
courses, for example, require six hours
a day—five day-a-week instruction.
Training in the lab, studios and class-
rooms consists of mastering complete
camera chains, monitoring scopes, moni-
tors for video and audio, power sup-
plies, transmitters and all the auxiliary
equipment to be found in a modern TV
studio or a network member.

Men already having sufficient back-
ground, training, and practical experi-
ence in radio-TV servicing, if they so
quality, may enroll only in the ad-
vanced TV course. And these men may
also take advanced courses bv mail to
qualify them for obtaining an FCC gen-
eral class ticket so thev can then service
the vast number of industrial electronic
radio installations there are all through
the country.

TV repair training in one of the shops.
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HI-FI PA SOUND

In requesting more detailed information on these products, please check the
code number of the product on the convenient coupon on page 50, and send
it, along with your company letterbead or business card; to New Products
Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y.
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“Scotch’ Magnetic Tape

A new “‘weather-balunced” magnetic
tape offering 509 more recording
time than conventional tapes has
been announced by Minnesota Min-
ing and Manufacturing Co. A major
feature of the new No. 150 tape is
its one-mil polyester ‘‘weather-
balanced” backing made from Du-
Pont “Mylar’” film for resistance to
changes in temperature and hu-
midity, and for greater sirength. As
a result, it is recommended for all
critical recording applications where
long-play is also a requirement. For
details, check S127.

Telectrosonic Tape Recorder

A new Hi Fi tape recorder unit for
custom installation that is sup-
plied with tape transport, recording
amplifier, playback preamplitier and
erase oscillator, has been announced
by the Telectrosonic Corp. The unit
has been designed to provide sim-
plified control of rapid switching
from *record” to *‘play” with pro-
tection against tape hreakage by
means of a novel wind-rewind in-
terlock. High quality recording re-
sults are obtained utilizing a magie-
eye recording level indicator. The
unit may be mounted either hori-
zontally or vertically. For further
data, check 8122.

Dyna Qutput Transformers

Dyna Co. has introduced the first of
its new line of high fidelity audio
output transformers, the Dynaco
A-430, which utilizes new design
principles on which patents are
pending. The A-130 matches 6550’s
or 6CA7T/EL-34{’s, and has a guaran-
teed frequency response plus or
minus 1 db from 6 eps to 60.000 cps.
Its undistorted power handling ca-
pability is 50 watts from 20 eps to
20,000 cps and 100 watts from 30
cps to 15,000 cps. Featuring good
TF square wave transmission. its
phase churacteristies permit suhb-
stantial feedback without amplifier
instability. For details, check S$126.

Munston Hi Fi Amplifier

A 10 watt Hi Fi amplifier, the
Munston Maestro, of compact de-
sign featuring continuously variable
equalization for matching original
program or individual tone pref-
erences, has been announced by
Munston Mfg. Co. The amplifier
features Munston’s “Dynamic B-T"
including calibrated tone controls
and a circuit of special design for
dynamic control of base-treble re-
sponse. Frequeney response can be
adjusted for the establishment of
reciprocal curves as a compensa-
tion to original recording character-
isties. For details. check $128.

Pickering Fluxvalve

The “Fluxvalve”, a new wide-range
magnetic turnover pickup with re-
placeable styli has been introduced
by Pickering & Company, Inc. It has
extremely high compliance for low
tracking force (2-5 grams). The
vibratory mass has been reduced to
an amount so low that pickup re-
sponse is flat at 30ke on ordinary
vinyl. It is said to be completely
free of mechanical resonances in
the operating range, and will pur-
portedly make a radical improve-
ment in the way records hold up in
use. For data, check S121.

RCA "Mark VII”

A portable 3-speed Hi-Fi phono-
graph, featuring a frequency range
of 70 to 20,000 cycles, has been
announced by RCA The Mark VIl
contains a 6-inch loudspeaker for
low and mid-range frequencies and
two 3Vh-inch loudspeakers for high
frequencies. It has an output of
three watts undistorted with a max-
imum of four walts. [Its 3-speed
record changer has a ceramic flip-
over pickup with twin stvli, and
features a slip-on *"45" spindle, one-
speed control, automatic last record
stop, stabilizer-arm and muting
switch. For details, check S$S129.

”
Karlson 8” Enclosure

A line of high fidelity loudspeaker
enclosures designed for 8" speakers,
and utilizing the Karlson principle,
has been introduced by Karlson As-
sociates, Inc., making it possible to
get definitive bass and tone in a
unit which will fit in a bookecase.
There are five different models of
this new Karlson % enclosure. The
hasic unit of the new line is an easy
to assemble kit. Delux models are
finished in Blonde or Mahogany
plastic. With several generally avail-
able speakers the bass range can be
extended to Dlelow 40 cycles. For
further information check 8125.

Audiogersh Player

Audiogersh Corp. announces de-
livery of the 19566 Miraphon Manual
Record player, the XM-110A. In
this model, due to a special method
of motor mounting by means of
isomodes, transmission of any vi-
bration to the chassis is completely
eliminated. The table moves in a
special double row of ball bearings,
as does the tonearm: the plug in
head accommodates the user’s car-
tridge. It is started bv moving the
tonearm to the right: at the end of
the record it automatically shuts off.
For further information check S124.

AFM Suspended Cabinets

Suspended, re-arrangeable TV and
hi-ti cabinets, assembled in an “open
look” room divider type furniture
piece, are rapidly becoming the
popular mode of equipment cabi-
netry. Walnut plywood cabinets with
sliding wood doors include housing
for TV and complete Hi-I'i equip-
ment, and storage space for records,
tapes and films. Natural caning was
used for the fronts of the speaker
cabinet and the tape storage below
the TV unit. All cabinets are in-
dependently hung, and the strue-
ture may be re-assembled in various
arrangements. For details, check
S120.

Remler Phone Aid

A new 3-ounce transistorized tele-
phone amplifier powered by dime-
sized batteries is now available for
those who use telephones in noisy
locations and for the hard of hear-
ing. Manufactured by the Remler
Co., this phone aid clips over any
style telephone receiver. For people
with normal hearing the “Scottie’
phone aid increases the loudness of
overseas and long distance phone
calls and improves connections on
rural telephones. It is said to in-
crease the acoustic output by 49
DB. For data check S123.
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LETTERS

From Readers

This Month’s Lot Is Devoted To Answers To October's Editorial

Sir: T agree with you, manufacturers
should advertise on the serviceman’s
level because we are his customers and
the jobbers are merely the middlemen.
After all servicemen are the ones who
use the parts, instruments and equip-
ment necessary to service electronic in-
stallations and jobbers seem to be more
interested in pushing the old lines on
hand rather than get the newer ones
being offered.

L. B., Robbinsdale, Minn.

Sir: Magazines such as RTSD are the
sources from which I get information
pertaining to test equipment, new prod-
ucts and anything else about the TV
industry. I could not hope to get such
information from any of the distributors
or their salesmen around here.

W. W. W, Clarkton, N. C.

Sir: Belicve me, I have yet to mect the
jobber’s salesman who could show me
and demonstrate a new product or in-
strument properly. Generally I have to
ask my jobbers if they have what I
want in stock, what the price is, and
then I have to sweat it out waiting for
them to get it so they can make delivery.
If it wcre not for the advertising and
articles on new test equipment in maga-
zines like yours—and the fact that Ser-
vice Dealer describes all the new prod-
ucts—we servicemen would probably
never know that they were available,
because our distributors never take the
trouble to keep us informed. Recently
an advertisement saying “This instru-
ment does the job better, quicker and
more accuratelv”, impressed me. 1
asked my distributor to demonstrate it.
Neither he nor his counterman knew
how to go about it so I gave up in
disgust and got all the facts direct from
the manufacturer. Another thing, dis-
tributors around here have been selling
retail customers at the same prices they
want from us professionals. These
money hungry, short-sighted distribu-
tors actually steal our customers away
from us and then wonder why we pre-
fer to deal with mail order houses or
other distributors located in other cities.

R. G. D, Phila., Pa.
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Sir: Servicemen usually work pretty
long hours and are reluctant to write
more letters than necessarv but I feel
this letter is very necessary. Your state-
ment to manufacturers that we service-
men make up our minds is 100% on
the ball. My attitude is tvpical. I read
from cover to cover every page of every
magazine I take. Recently I saw an ad-
vertisement on a new solder gun and
tips and it appealed to me so I phoned
my jobber. He said he didn’t handle
this item but did have another brand
like it. I then phoned jobber #2 and got
the same replyv. So I phoned jobber #3
and he said that although he didn’t
have the gun that I wanted in stock he
would soon have them if I gave him an
order. The result is that I at least gave
this jobber the order and am now wait-
ing for my new solder gun. I know that
jobbers can’t carry a stock of all items
but the point I want to bring out is
this: 2 of the 3 local jobbers didn’t
even know enough about good husiness
practice to offer to get me what I wanted
—or if you want to look at it another
way—2 of the 3 jobbers here work on
the premise that servicemen should buy
what they want to sell them. So sir,
you can tell the solder gun maker who
advertised in Service Dealer that I
bought his gun because his advertise-
ment sold me on it and the distributors
around here couldn’t switch me into
buving the other gun that they wanted
to sell, maybe because they make more
profit on that brand.

R. E., Vaancouver, B. C.

Sir: The answer here is that we take
what the jobbers carry in stock except
in cases where we are displeased with a
product or its maker. The idea being
that standard makes are all about the
same.

N. S., Los Angeles, California

Sir: It seems to me that we servicemen
tend to reject the lines most highly
recommended by jobbers. We are a
skeptical breed and have learned “the
hard way” that we are right in follow-
ing our own instincts. In this area there
is no scrviceman’s group or association
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and there’s no unity. Woe to him who
does not cut his competitor’s throat—
and, believe it or not, the distributors
around here are our worst competitors.
Is it any wonder that we are looked
down on by the public?

B. R. C., Robert Lee, Tex.

Sir: Many Manufacturers issue catalogs
of exact replacement parts but it takes
us servicemen a long time to get them
and then they quickly become obsolete.
My suggestion is that Manufacturers
should advertise their replaccment parts
and the set model numbers thev are
intended for in Service Dealer. Then 1
would save time when buying from my
distributors. As matters stand, very often
they give me the wrong items.

A. P., Clark Twsp., N. ].

Sir: I strive to purchase good merchan-
dise regardless of the distributor. I
patronize the ethical distributors and
not those who are my competitors.

J. D, Lyfzwood, California

Sir: Let’s all get together and patronize
manufacturers who respect the intelli
gence of servicemen and advertise to
them.

R. C., Weymouth, Mass.

Sir: This is my 25th year in electronics
and I conduct a very successful busi-
ness because never, do I listen to a
jobber. I make decisions from ads I
read and after I have requested Manu-
facturers’ own pamphlets and data
sheets.

E. C., St. Johusbury, V1.

Sir: You are absolutely right about the
power of advertising. I always read ads
carefullv in search of new and im-
proved equipment. Then I check the
specifications claimed for them. It’s hard
to decide what to buy if you discuss
your problems with distributors because,
and it’s logical—for several reasons their
opinions differ widely. I'd prefer to ac-
cept the claims of Manufacturers over
their own names in their ads.

H. A. C., Asbury Park, N.].
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The ANSWERMAN

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

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

RTSD

by
Technical Staff

Dear Mr. Answerman:

A large number of foreign auto-
mobiles imported to this country use 12
volt electrical systems as well as many
of the new American built cars. I would
like to know if therc is a convenient
means of opcrating 6 volt car radios
from these 12 volt systeimns.

J. D.
Washburn, 11

The conversion to 12 volt operation
of 6 volt car radios can be done in three
different wavs. One method is to con-
nect up the radio to one half of the
12 volt battery thus being provided with
the desired 6 volts. However, this may
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Fig. |—Connecting 6 volt filament
tubes in a car radio for 12 volt
battery operation.

prove detrimental to the battery. The
12 volt batteries are constructed with
the plates smaller than those used in
6 volt batteries.

The next possibility is to employ a
series resistor across which half of the
voltage can be dropped thus making
available 6 volts to the car radio. Con-
sider that the current flow through this
resistor must be in the order of 8 amps,
the amount that generally flows in most
6 volt car radios, the power loss in this
series resistor is voltage times current
or 48 watts. This wattage rating should
be increased to 100 watts to provide a
safety factor. The Clarostat resistor,
K-100W, is made especially for this
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purpose. It is a 100 watt, 1 ohm resistor
and is by necessity quite large in
physical size.

It can be easily seen that to have a
resistor  dissipating 48 watts hanging
around the car is not only undesirable
but wasteful. If it is decided to usc this
method to obtain the 6 volts the 12 volt
source is generally picked up at the
ignition switch rather than attempting
to connect into the battery itself. The
resistor is then suspended at a con-
venient point on the firewall under the
dash.

Another solution to the problem and
perhaps the best is to convert the set
to operate with 12 volts. This is not
as complex as it may at hrst be thought.
Before it is physically attempted, how-
ever, it should be determined that the
tubes employed will permit 12 volt
operation by pairing them without too
much diflicultv. The flament current
will have to be investigated to enable
the connecting of tubes in series that
draw the same amount of filament cur-
rent. If one tube used in the radio, such
as a 6AQ5 tube is different from as an
example the 6X4 tube, it is necessary
to connect a shunt resistor of 43 ohms
across the tube conducting the least
filament current thus bvpassing the
extra current through the resistor. This
can be noted in Fig. I.

In addition to the above another
change involves making the B plus ob-
tained from the power supply to the
radio the same as that available under 6
volt operation. This necessitates chang-
ing the power transformer and vibrator
to the 12 volt varietv. The proper choice
of these items can be determined easily
by examining some of the schematics
for 12 volt auto radios and choosing
items of proper physical dimensions.

Answerman:

1 have a condition in an RCA chassis
KCS47 series where I have no control
over the brightness with the brightness
control. Also, there is no svnc lock-in
action of the horizontal and vertical
oscillator circuits.

I suspected that the trouble was in
the picture tube, as sometimes a high
resistance short exists between grid and

RADIO-TELEVISION SERVICE DEALER e

cathode of the picture tube do cause
difhculties similar to this; but changing
or rather substituting a new picture tube
did not correct the trouble.

I believe that my trouble is in the
12AU7 dc restorer and sync separator
circuit but I haven’t been able to put
my finger on it.

H. C.
Miami, Fla.

You are most probably correct in
your belief that the trouble is in the

12AU7
VIDEO
AMR

TO CONTROL GRID
OF CRT.

s c215 820K
400 390

2 12407
2700 ‘047.]. D.C. RESTORER

& SYNC SEP.

c223
270
i
é —k
24700 /
I Shorfed =
375V ] SYNC

TAKE-OFF

Fig. 2—If C223, 270 ppf shorts it
causes no control over brightness,
and no sync lock-in action.

12AU7 dc restorer and sync separator
circuits. If you conduct a close re-
examination of the 12AU7 circuit you
will probably find that pin %8, the cath-
ode of that triode side, has a high
positive voltage, at least higher than
the corresponding plate, pin 26. This
will cause the tube to be unable to con-
duct the sync pulses. If the cathode
voltage is verv highly positive very little
svnc pulse voltage will be able to over-
come the voltage and cause conduction
through the tube. This, then, is un-
doubtedly the cause of the poor sync
action.

[Continued on page 53]
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NOW...MORE RELIABLE ,’I

ELECTRONIC MEASUREMENTS /

/
/

including Peak-to-Peak Voltage Ranges to 3200 Volts

VACUUM TUBE
VOLTMETERS

R wiros ;v VACUUN =R by
R i 8 PRECISTON

i abe 44

1230 40). e TN R o V4

The Models 88 and 98 are wide-range,
high-impedance, electreric test sets with
specially engineered peak-to-peak voli-
R ioes M Rt A ’ age ranges for excepiionally accurate
o) A : e response to pulsad wave-ferms encoun-

HoTw | tered in color and monochrome TV and
similar electronic equipment.

PRECISION 9 8

MODEL

N erane——2 ¥A

/ WiTH 7 FuLL-viEw PACE METER |
II 9 Distinctly Separate Functions |
/ 55 Convenient Wide-Spread Ranges
’ 6 True-Zero-Center DC Voltage Ranges. 2624 Megohms input.
0 =£1.2 26 =12 =60 300 21200 volts. F

v 6 Electronic Ohmmeter Ranges.
Waﬂw 0—1000—100,000 ohms. 0—1—10—100—1000 Megohms.
9 6 Minus and 6 Plus DC Voltage Ranges: (Left-Hand-Zero)
MODEL 88 Constant 1313 Megohms input resistance,

0—1.2—6—12--60—300—1200 volts.
i ide- 1,
With Wide-Angle 5% PACE Meter % 6 High Impedance RMS AC Voltage Rarzes:

Offers maximum compactness and 0—-1.2—6—-12—60—-300—1200 volts.
portability. % 6 High Impedance Peak-to-Peak AC Voitage Ranges:
’E\anedctlrognsicabllg dsimilart to Itr&e 0-3.2—-16—32—160--800-3200 volts.

ode: 98, but does not include J¢ 5 Special High Frequency Probe Ranges:
db and DC current ranges. ExtendssAClRMS readi(r;g flatcilrizthxsto 300 Wic.

. i - 0-1.2—-6-12-60-—-300 volts .

y&deel,gg' ?ionn;plgger&n:lt?nt{%trancgl (Requires optional PRECISION RF-10A HF Probe.)
ohmmeter battery, 3-way coaxial + 8 DC Current Ranges: 0—300 microamperes.

VTVM probe and detailed operat- 0-1.2—6-30-120—600 MA. 0—1.2--12 Amperes.

; i"EIdmgmaal. II.n custgm& vr 6 Decibel-Qutput-Meter Ranges: —20 to --63 DB
- 2 el Sy T X % One Universal, Coaxial AC-BC VTVM Probe serves all electronic
% T = "% == Net Price ... . $69.75 functions other than high frequency probe ranges.

v 1% Multipliers and Shunts: wire and deposited-film types.
ACCESSORFIES AVAILABLE

Mede] TV-8: Super-High Voltage Safety Test Probe Mode! 98-MCP Deluxe: (illustrated) In custom-styled, hooded cab-
with X100 Cartridge for DC voltage ranges to &0 inet and two-color satin-brushed aluminum panel. Case dimen-
kilovolts. Net Price: $14.75 sions 1112 x 13 x 6% inches. Complete vith 3-way VTVM probe
Madel RF-10A: High-Frequency Vacuum Tube Probe. and manual. Net Price: $103.50 1
For direct measurements up to 300 volts and 300 MC. Model 98-MCP Standard: Complete as above except with black
Net Price: $14.40 anodized panel in standard black ripple finished cabinet,
Part No. ST-1: (For Madel 88 only) Retractable snap- 10%2 x 12 x 6 inches. : Net Price: $1€4.50
on stand permits convenient 45° table mounting, PRECISION '\
Net Price: $1.00 ST (ol mInT

RECISTON Apparatus Company, inc.

7€-31 84th Street, Glendale 27, L. ., N.Y.
2

- = Export pivision: Morhan Exporting Corp., 458 Broadway, New York 13, U.S.A,
A\
“érep op prECY”

in Canada: Atlas Radio Corp., Ltd., 50 Wingeld Ave., Toronto 10, Ontario
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“INEVER HEAR COMPLAINTS..”

An expansion of national service facilities to handle the
increased number of Du Mont instruments in the field was
announced by Dr. P. S. Christaldi, manager of the Technical
Products Division of Allen B. Du Mont Laboratories, Inc.
““We plan to expand our national service facilities to insure
the most exacting customer service for the ever-increasing
number of Du Mont instruments in the field. We will set up
separate executive administration for the parts sales and
service departments of Technical Sales, which formerly were
under a single administrative control.”

A specially-designed optical lens that permits the precise
location of over 1,000,000 tiny color phosphor dots on the
face of a color television picture tube is now being used by
the Radio Corporation of America to simplify and speed pro-
duction of high-quality 21-inch color tubes.

A 40-hour course in color TV, designed to train 20,000
color television servicemen throughout the country, has been
inaugurated by Philco Corporation. As the initial step in the
Philco Color Television School, service technicians represent-
ing all Philco distributors are being brought to Philadelphia
factory headquarters in groups of not more than twenty,
After these distributor representatives have been fully
trained in color television servicing and methods of teach-
ing, they will return to their respective areas to conduct
local color TV schools for qualified technicians through the
Philco Factory Supervised Service program.

The Cornell-Dubilier Electric Corporation announces the
most complete modernization and expansion of its famous
“POWERCON?” line of vibrator-powered converters in over
20 years. Hitherto limited markets have been expanded to
include manifold applications in the marine, aircraft, business
office, “ham,” appliance, mobile and industrial fields. The
new “POWERCON” line, most extensive wmade by any
manufacturer, covers a range of DC-to-AC power outputs
from the 2-watt “SHAVER PAK” unit to a 350-watt SUPER
HEAVY DUTY model.

Harry R. Ashley, President and founder of Electronic In-
strument Co., was recently toasted at a commemoratory
luncheon held at the EICO executive offices. Members of
the trade press were shown all the ingredients that make
up a typical precision EICO Kit (instructions, components,

‘... when | use Tung-Sol Tubes for re-

plccement ﬂObS! These dependcble, etc.). Especially interesting was the story and explanation
. of how an EICO Kit is born. As Mr. Ashley stated, the pro-
|ong-|csﬁ‘|ng tubes stay put. lnstecd of cedure comprises five steps. First, field reports of a market

need are gathered and studied. Second, an analysis is made

wasti tim 'm
cshng ime on CG”bGCkS, l out of what similar instruments might exist. Third comes the

servicing new business!" actual design of the prototype kit. The fourth step consists
in testing the prototype kit. Writing instructions is the
fifth step.
®
T““G-SOL Capacity crowds of TV dealers and servicemen from all
sections of Los Angeles, Long Beach and Orange County
depend a ble are turning out for the four Hoffman Color TV Schools pre-

sented by the Hoffman Sales Division of Los Angeles. Com-
Plcru R E T u B E s plete story on the installation and service of Hoffman
2l-inch Colorcasters is presented in the 6-hour training

course, which is held on two consecutive evenings from

TUNG-SOL EIECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 7:30-10:30 p.m. Schematics and written instructions on
Chicago, Columbus, Culver City, Dallas, Denver, Detroit, Newark, set-up procedure for Floffman color TV sets are distributed
Seattle,
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to everyone attending the schools. Hoffman factory field
service engineers Leonard Mathyvs and Bill Kapler conduct
the school, assisted by Jim Sullivan, [loffiman Service of
Los Angeles.

A facilities program of over $1,000,000 to implement
production of the new Westinghouse all-glass color television
picture tube in the Elmira, N. Y. plant was announced by
R. T. Orth, vice president of Westinghousie electronic tube
division. "Our expanded facilities program is prompted by
our confidence that the new Westinghouse rectangular
shadow mask picture tube will be ready for commercial
production early in 1956, Mr. Orth said. “Our engineers
have made such significant progress working with labora-
tory models in the past two months that we feel sure our
color tube will be ready for the market next spring.”

Gaily colored auto radio antennas to match the bright
modern color schemes of the modern automobile mark a
new glamorous era in this once drab-looking product. The
new Snyder Fiberglas auto antenna line in color is now
being manufactured by Snyder Mfg. Co., 2218 W. Ontario
St., here, one of the nation’s largest producers of auto radio
and television antennas, Bumper Jax and auto accessories.

With the announcement yesterday that a Chicago tele-
vision station will be the first all-color station in the world,
Henry F. Argento, vice president and general manager of
Raytheon’s television and radio operations today predicted
the "’log jam’’ in color TV production will be broken within
a “very short time.”

Harold Harris, Vice President in charge of Sales and
Engineering, of Channel Master Corp.. has announced the
appointment of Marty Bettan as District Sales Manager for
the five boroughs of New York City and Wesichester County.
M. Bettan, widely known throughout the industry, has for
the past year headed his own manufacturers' representative
firm, servicing parts distributors in the Metropolitan New
York wmarket. During the past five years, he has travelled
over 450,000 miles in the course of delivering hundreds of
techuical lectures on the subject of TV antennas.

Over a million more television receivers were produced
during the first nine months of this year than during the
similar 1954 period, the Radio-Electronics-Television Manu-
facturers Association reported. Radio production during the
same period nearly totaled the entire output for 1954, the
Association added. January through September output
totaled 5,760,506 TV sets, RETMA reported, compared with
4,733,315 produced during the same 1954 period. In the
first nine months, RETMA reported that 10,027,362 radios
were manufactured compared with 7,042,442 turned out
during that period of 1954. Total 1954 radio production had
been 10,400,530.

The Magnavox Color TV Service Training Program
which was inaugurated in San Francisco early this month
was opened in New York City, Monday, Ociober 31. Week-
long classes will be conducted at the New York Trade School
for Magnavox Eastern Division dealers and authorized service
agencies according to General Service Manager, R. 1B

[Continued on page 50]
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...since my service man fixed it!
Complicated sets are scarcely my cup
of tea, but | do know this: he used
Tung-Sol Tubes and my set's never
worked better.”

S TUNG-SOL’

dependable
TUBES-DIAL LAMPS

TUNG-SOL makes All-Glass Sealed Beam Lamps, Miniature Lamps, Signal
Flashers, Picture Tubaes, Radio, TV and Special Purpose Electron Tubes
and Semiconductor Products.
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SUPPLY CO.

Available from leading jobbers
2850 Irving Park Road, Chicago 18, Ill.
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Extensive research on Permaline insulation has shown that it will far

outlast any other type of televisi
insulation is more durable, it strips easier due to the high molecular

today. This is based on reports o
tories in the country (name upon request

weight of Polyethylene . . .

e
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ASSOCIATIONS
[from page 16]

apprehensions of the proceedings that
took place. To quote Mr. Barlow:

“Out of the meeting came a resolu-
tion adopted by voice vote that the dele-
gates ask their associations to join
NATESA. Most of the delegates (con-
sidering the late hour and the turn that
the meeting had taken) went along
with the resolution as an act of resigna-
tion, rather than the enthusiasm that
would have grected a more positive step.

“It is my feeling that very few of
the associations represented at the meet-
ing will go along with the resolution,
but will adopt a ‘wait and see’ attitude.
Fortunately, the Electronic  Service
Council for Unity was not disbanded
and it is likely that a more ‘experienced’
group of dclegates may once more meet,
and that the desires of the majority of
the independent service associations to
form a truly representative American
Television Association will not be frus-
trated again!”

TELSA—Connecticut

New officers of the Hartford Chapter
are as follows:

Peter Lukawicz, President; Harold
Mann, Vice President; Jerry Ottenberg,
Recording Sccretary; J. R. Britney, Sr,
Corresponding  Secretary; I. Sherry,
Treasurer; B. Cohen, Publicity & Ad-
vertising Dircctor.

TRADE FLASHES

[from page 49]

Yeranko. Company field service engi-
neers under the direction of Service
Training Director, Charles Kayhart,
will instruct students in a course which
stresses practical set-up and trouble-
shooting procedures. The Magnavox 35-

| hour service course will be repeated un-

til all service technicians who qualify
have received this training.

CBS-Hytron, a Division of Columbia
Broadcasting System, Inc., has intro-
duced a new Fiberglas Drop Cloth to
protect floors and rugs while the ser-
vice technician repairs radio and tele-
vision sets. The cloth is being made
available to service-dealers through
CBS tube distributors. Unlike others be-
ing used, this blue and white Drop
Cloth, which is 37 by 48 inches, is
fire-resistant and protects against drops
of hot solder. It can be used to cover a
chassis carried in the rain, is easy to
clean, and folds compactly into a tube
caddy.

Jobbers evidently recognize a good
“Jeal” when thev see one. Recently the
Finney Company sent 423 Distributors
a bonus-gift offer on their new line of
Finco Geometric TV Antennas. A per
sonalized zipper case contained the ma-
terial. Within a short period of time
257 different jobbers ordered the maxi-

DON'T susr

SAY CAPACITORS

Ask For Sprague By
Catalog Number
Know what you're getting
get exactly what you want.

Don’t be vague . . . insist on
Sprague. Use complete radio-
TV service catalog C-610
Write Sprague Products Com-
pany, 71 Marshall Street,
North Adams, Massachusetts.

WORLD'S LARGEST CAPACITOR MANUFACTURER

New Products Department

RADIO TELEVISION SERVICE DEALER
Suite 510

67 West 44th St,,
New York 36, N. Y.

fetterhead or
card is enclosed.

Name

Business Address

Address

Please use this coupon to obtain more technical information on

antennas, test equipment and components—simply check the key num-
bers below .

Send me more informa-
tion on these items. My
business

Firm (please enclose company letterhead or business card)

[7 A120 [] €120 {] G120 [] $120[] T120
0 A121 0 c121 [0 G121 [] s121 O Tn21
] A122 TJ €122 (] Gl22 [ S122() T122
0] A123 [J €123 [ G123 (7] S123[] Ti23
] A124 ] Cl24 [] G124 [ S124 [] T124
0] A125 [J €125 [J G125 [] 5125 ] T125
] A126 [ C126 [] G126 [ 5126 [] T126
0] A127 [ Q127 O G127 [ 8127 (] Ti27
] A128 [ €128 [] G128 [ S128 (] T128
] A129 [J C129 [0 GI29 [ S129 1 T129
] A130 [J C130 [ G130 (] S130 [] Ti30
December, 1955

my position

City Zone State

Fe#NAUNUPESUEEBARUURUCUNERNUSNTTA NN AANSTERENT

RADIO-TELEVISION SERVICE DEALER e DECEMBER, 1955



mum quantity of antennas offered in
the two-for-one proposition; and we
hear that many passed on a part of
their savings to their Service Dealer
customers.

A transistor radio that derives its
power from the sun, requires no tubes
or replaceable batteries, and which
conceivably could last a lifetime with-
out repair, was announced by Admiral
Corporation. But before anybody rushes
out to buy one it should be explained
that while the receiver works satisfac-
torily, it is still entirely experimental.
Developed in the company’s research
and development laboratories, the solar
receiver resembles a conventional table
radio, contains volume and station se-
lector knobs, and a loudspeaker. On
one end is a control knob for turning
the radio on or off and changing it
from solar operation to a flashlight-
size standby battery which is re-
charged by the sun‘s rays. The standby
cell is capable of continuous operation
for 50 hours without re-charging.

Three leading manufacturers have
joined together to create a product

which will make eight TV channels |

available to everv Ark-La-Tex area TV
set owner. The product, the Finco Ark-
La-Tex Geomatic Unit, comprised of
tower, rotator, and antenna, is custom-
designed to bring in with perfect clarity
Channels 6 in Texarkana, 7 in Tvler,
5 in Alexandria, 8 in Monroe, 9 in Luf-
kin, 10 in Eldorado, 12 in Shreveport,
and the new Channel 3 in Shreveport.
The components of the Finco Ark-La-
Tex Geomatic Unit are each produced
by a foremost manufacturer in his
field: the television tower by Spaulding
Products Company; the antenna ro-
tator by Crown Controls Company,
Inc; the TV antenna by The Finney
Company.

TUNERS
[from page 13]

section of the tuner by releasing the
spring clips at both ends of the barrel
shaft. With the barrel removed, take
voltage and resistance measurements
at B+ points (Fig. 2). Examine the
stationary spring contacts for breaks,
poor contacts or possible broken con-
necting leads to the contacts. Look for
burnt resistors or broken feed-through
condensers. (Fig. 2—C21, C23).

If the trouble is found, the replace- |

ment parts should be similar in all re-
spects. For example, if a 47 wuf, 200
WYV ceramic condenser is defective, it
should be replaced with a 47 wuf 200
WYV ceramic condenser.

These alignment and repairing hints
can be useful only if considerable care

RADIO-TELEVISION SERVICE DEALER e

OHMITE

DEPENDABLE REPLACEMENTS

| Other Ohmite Products available from
your Electronics Parts Distributor . ..

BROWN DEVIL ® RESISTORS
Vitreous enameled, in 5,
10, and 20-watt sizes.

TYPE AB POTENTIOMETERS
Solid molded. Noise-
free. Rated at 2-watts.

FR-7.5 FUSE RESISTOR
for replacement in all
television rcceivers.

WRITE FOR
' STOCK CATALOG

OHMITE MANUFACTURING COMPANY
3640 Howard St., Skokie, I,
{Suburb of Chicago)
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Mr. Electronic
Service
Technician

You have seen and will continue to see, in the
chassis of TOP-NAME Radio and TV sets, an in-
creasing number of Planet electrolytic capaci-
tors — conspicuous because of their shiny red
cardboard jockets. They are in those quality
sets because components engineers have praven
{or themselves that PLANET condensers are
“ENGINEERED FOR QUALITY”.

You can toke odvontage of their findings by
purchasing from your distributor Planet universal
replacement types of the same high standard
of quality. Ask for PLANET by name.

“ENGINEERED FOR QUALITY"
GUARANTEED FOR ONE YEAR

PLANET SALES CORPORATION

225 BELLEVILLE AVENUE
BLOOMFIELD, N. J.

Write now far
latest FREE catalog.

e

SERVIS-ADES

TELE-SCOPIC PRODUCTS, INC.
215 W. 33rd St. New York 1, N. Y.

Send checks or money orders only!

Quick change—
5AXP4 HOLDER

permits

$0.25 speedy

each yoke
changing

ADJUSTABLE
LIFE SAVING

3rd ARM! —

for holding

chasses in $pP.50
position with h
wide jow eac

bench clamp

CHASSIS
HOLDERS

$'| .00

Per Pair

SPECIAL OFFER TO OUR READERS!

By special arrangement with John F. Rider Publisher, Inc., RADIO-TV
SERVICE DEALER now brings you a COMPLETE diagram service to help
you do a faster, easier servicing job!

ALL COMPLETE! ALL FACTORY PREPARED! ALL FACTORY AUTHORIZED!

V Just $1.25 for COMPLETE SERVICING INFORMATION on any TV receiver .

any make, any model . . . from 1946 on!

« Just 75¢ for COMPLETE SERVICING INFORMATION on any radio . . .

any model . . . from 1941 on!

TAKE ADYANTAGE OF THIS SPECIAL OFFER .. . MAIL THE COUPON TODAY!

Radio-TV Service Dealer, 67 W. 44 Street, New York 36, N. Y.

Please RUSH me the following diagrams:

. . any year,

any year, any make,

~_ RADIO DIAGRAMS @ 75¢ EACH

CHASSIS % MAKE MODEL

TV DIAGRAMS @ $1.25 EACH
CHASSIS 2 MAKE MODEL §

MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer

(For all New York City orders, please submit additional 3% sales tax.}
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is followed in the alignment and han-
dling of the tuner. These tuncrs are
built for long wear, so try repairing it
before any attempt is made to replace
it.

E oo ———

I TABLE FOR VIDEQ AND SOUND CARRIERS
S ——— —

CHANNEL VIDEQO MC SOUND MC

2 55,25 59.75
61.25 65.75
§7.25
77.25 81.75

83.25 87.75

= o wm oa ow

|
.75 |
175.25 179.75 |
181,25 185.75 ‘

8 187.25 191,75

193,25 197.75
199,25 203.75

205.25 209.75 |

211.25 215.75

ANSWERMAN
[from page 46]

Now, if pin %8 has a positive voltage
on it so will the grid of the picture tube,
that is, higher than normal or what the
schematic calls for. This will result in
the grid of the picture tube being more
positive than the cathode, thereby re-
sulting in the tube not being cutoff by
the brightness control voltage in the
cathode circuit of the picture tube. The
reason for this is that the cathode can’t
be made more positive than the grid
which is the same as saying that the
grid can’t be made more negative than
the cathode which will bias the tube to
cut off or reduce the tube current.

Now, what component failure can
bring about these voltage changes.
Either of two condensers shorting will
do it. If condensers C215 or C223
shorts it will place positive voltages at
the points mentioned above resulting in
the complete disruption of the proper
circuit action, as can be seen in Fig. 2.

VOLTAGE
REGULATING

TRANSFORMERS
[from page 39]

setting of the Voltage Changer. Under
full rated load conditions, the losses or
power consumed by the Voltage
Changer itself amounts to approximately
20 Watts. This is about 5% increase
over the power consumed by the TV
set operating alone.

As A Tube Brightener

In addition to the above, the unit
may often be used to restore ncar
normal brilliance to old TV sets by ap-

RADIO-TELEVISION SERVICE DEALER e

plying line voltage to a lower value
tap. The resulting slight increase in
input voltage to the set will provide a
sharper and brighter picture without
usuallv appreciably affecting other ad-
justments.

Serviceman’s Shop Use

The serviceman can find use for the
Voliage Changer in the shop as a
source for a varied range of supply volt-
ages. Besides its use to compensate for
line voltage drop in providing exact
rated voltages for checking purposes, it
can be used to apply a 20 to 30% over-

EXPORT SALES:
Roburn Agencies, Inc.
431 Greenwich St.

New York 13, N. Y.

CHICAGO
STANDARD

TRANSFORMER
CORPORATION

3586 ELSTON AVENUE

DECEMBER, 1955

voltage to TV or radio equipment in
checking for a suspected weak com-
ponent by switching line voltage to a
lower rated tap, thus placing a cor-
respondingly higher voltage on the
equipment. By connecting the unit in
reverse, the serviceman has available
voltages from 65 to 145 volts for a
variety of purposes, such as operating
soldering irons at half power when not
in immediate use, connecting to battery
cllarging equipment for accelerating or
decelerating rate of charge, varying
speed of motors, drills, and a variety of

— e

the famous Indian philosopher...

; AR 4
~~...shame on me’ o

other uses.

CHIEF TV-in-TEPEE

once said
"----...~
() ..~~
“FOOL ME ONCE $‘
...shame on you, %
FOOL ME TWICE

2 4

. . . but you won’t be fooled even
once if you use STANCOR Exact Re-
placement Transformers . . . as
recommended in the Stancor TV
Replacement Guide and in
Counter-Facts . . . because every
unit is a VERIFIED exact replace-
ment, designed from the original
manufacturer’s specifications and
tested by actual installation and
operation in the recommended
chassis.

FREE—54 page Stancor TV GUIDE.
Lists over 8000 TV models and chassis
and over 150 exact replacements. Avail-
able from your Stancor distributor or
from Chicage Standard.

CHICAGO 18, ILLINOIS

53



ONE Generator covers 150 ke—435 mc!
WORLD’S BEST GENERATOR BUY!

-

|
t
i

* 6 fundomental bands: 150-400 ke, 400-1200 ke, 1.2-3.5%

me, 3.5-11 me, 11:37 me, 37-145 me, 1 hormonic bandg
? 111-435 mc. Covers AM, FM, TV, & Amateur freqs. |
le 159, frequency accuracy; 6:1 vernier tuning knob 8!
excellent spread at most important alignment frequencies. |
Etched tuning dial, plexiglass windows, edge-lit hairlines.

ie

Variable depth of int. mod. 0-50% by 400 cps Colpitts osc.
Variable gain ext. mod. ampl.; only 3.0 v for 30% mod.

INTENSITY
MOD. MARKERS

[from page 22]

It was noted previously that with
this system of intensitv modulated
markers the marking signal does not
pass through any portion of the re-
ceiver being aligned. It is preciselv for
this reason that intensitv modulated
markers are just as clearlv visible in
the trap portions of a responsc curve
as thev are on the upper portions. Since
the marker signal doesn’t pass through
the receiver, it cannot be attenuated
bv the various trap circuits. See Fig. 6.

For the same reason, it is impossible
for the marker signal to cause dis-
tortion of the response curve bv over-
loading any of the recciver stages, or
to cause oscillation.

5,

o
N

% * Colpitts RF oscillator plate-modulated by cathode follower.

| » Turret-mounted, sltug-tuned coils. i
"+ Fine & Coarse (3-step)} RF attenuators; 50-ohm output 7.
; * RF output 100,000 pv; AF output to 10 v.

LOOK FOR

the “BIG SHOT”

RADIO MERCHANDISE SALES « N. Y. 62, N. Y.

i In stock ot local parts distributors coast to coast.
| Write for free Catalog DG-12

® Prices 5% higher
s on West Coast

© 55,

T

e

ead i SO

t§4 Withers Streot » Brooklyn 11, N.Y.

Fig. 6—Intensity modulated marker
is visible in trap portion of swept
curve of receiver.

DON'T JUST SAY
CAPACITORS

Ask For Sprague By
Catalog Number

It will be noted from Fig. 5 and from
the previous discussion, that the Cali-
brator must receive a signal from the
sweep generator similar to that fed to
the receiver beingaligned. If the \Weston
Model 984 Sweep Generator is used in
conjunction with the Model 985 Cali-
brator, provision for this connection is
made on the Sweep Generator panel. If
however a different manufacturer’s
sweep generator is used, the sweep
signal for the calibrator mav be taken
from the regular sweep output using co-

Know what you’re getting
. . . get exactly what you
want. Don’t be vague . . .
insistonSprague.Use Com-
plete radio-TV service cata-
log C-610. Write Sprague
Products Company, 71
Marshall Street, North
Adams, Massachusetts.

““You can forget 'em
all when you have...

-
o QU’ETROLE axial cable and a series decoupling resist- ®
bore TRADE MARK REG. U.S. PAT. OFF: or of about 500 ohms. If this should be ‘

/™. the quality product that does done it is important to check the out- :
swire all the lubricating and clean- put of the generator to make certain

ing jobs on TV and radio . . .
- nothing does the job as well
TUNER  as Quietrole . . . and you can
7 5. depend on that’

" A Pinet in the Indastny”

““Choice of Better Service Dealers Everywhere’

£% OQUIETROLE

that it delivers a flat output. It might be
necessary to experiment with the size
of the decoupling resistor to produce
this flat output.

It was mentioned previously that the
calibrator can deliver negative as well
as positive pulses to the Z axis, by re-
versing the crystal detector polarity.
When this is done the trace is ex-
tinguished rather than brightened, and
the appearance of the response curve
is as shown in Fig. 2. Notice that the
markers are now indicated as breaks |

WORLD'S LARGEST
CAPACITOR MANUFACTURER
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ACTIVE RADIO & T.V. DISTRIBUTORS

58 Spadina Avenue ® Toronto 2B Onitario
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in the curve. Either method mav be
used.

\nother very useful feature of the
calibrator is the ability to display
markers at the sound carrier and the
video carrier simultaneously as shown
in Fig. 7 This is accomplished in the
following way. The crystal selector
switch is set to select the 4.5 mic
crystal. The mixer in the calibrator now
reccives three signals, namely the
sweep frequency signal from the sweep
generator; 4.5 mc from the internal
crystal, and the frequency to be marked
from the internal variable oscillator.
Suppose we wish to display markers
simultaneously at 45.75 mc and 41.25
mc. If the calibrator dial is set at 45.753,
the mixing action between the internal
oscillator and the crystal will produce
sum and difference frequencies. There
will not be present at the mixer output
four signals having frequencies of 4.5

Fig. 7 — Simultaneaus display of
markers ot sound and video carriers
of swept portion of curve.

nie, 45.75 mc, 41.25 me and 50.25 me.
The first two of course are the original
frequencies, the third is the difference
frequency and the fourth is the sum
frequency.

As before, the swept frequency is also
fed into the mixer stage. The action
which takes place now is similar to that
described previously. Each of these four
frequencies beats with the swept fre-
quency and when beat frequency is 75
ke, a pulse of voltage is delivered to
the 2 axes. In this case there are four
points at which the markers would
appear. Since the sweep range was from
40 to 50 mc, onlv two points on the
curve would be marked, namelv the
41.25 and the 45.75 mc points. The
4.5 mc and the 50.25 mic points would
be outside this particular swept band.

If the tuning on the calibrator is
changed the markers move simulta-
neously, but always maintaining
separation of 4.5 mc.

An interesting point to notice in
Fig. 7 is the presence of a spurious
marker pip. This presents no problem
here. It is simply disregarded, since only
the intensity modulated pips have any
significance in this type of alignment.

RADIO-TELEVISION SERVICE DEALER e
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HERE'S WHAT YOU GET

63 High Stability ERIE Disc or
Tubular Ceramicons

18 Popular Values

Handy, Convenient 18 Section
Plastic Storage Case

Exceptional Value

[ w5 ;
ORDER NOW
- From Your
CRRIE
DISTRIBUTOR
e e

&
®

®

& HERE'S WHAT YOU SAVE
& REGULAR PRICE

g 63 Piece ERIE Ceramicon

& Assortment . .. ... .... $15.00
% 18 Section Plastic Case . 1.75
- Total Value $16.75
@ YOU PAY. . ........ $10.65
g YOU SAVE. .. ... .. $ 6.10

§RIE ELECTRONICS DISTRIBUTOR DIVISION

ERIE RESISTOR CORPORATION
Main Offices: ERIE, PA.

Focories: ERIE, PA. » LONDON, ENGLAND « TRENTON, ONTARIO

Self=-Service
Tube Tester

® Customer Does All the Work
® Only 3 Simple Steps

® Tests Over 400 TV and
Radio Tubes ® Increases
Profitable Tube Sales

The new “ASD” TV-20 CS tube

3 tester encourages your customers to bring
in the.r tubes regalarly for testing. It gives your cus-
tomers convinang proof when tubes are bad!

Put the ASD tester on a counter or stand for cus-

Model TV-20 ¢S

$9Qso

BUSINESS

DECEMBER, 1955

Write for information, or see your distributor.

AMERICAN SCIENTIFIC DEVELOPMENT COMPANY
Ft. Atkinson, Wisconsin

tomer use. It will increase profitable tube sales and
bring prospects to your service store. Thousands are
already in use. DON'T LET THIS EXTRA-PROFIT

SLIP BY...
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BRAND TUBES m =
Amecrican Phenolic Corp.. ... | ¢
AT SENSIBLE PRICES! | <
Only NEW first quality factory fresh tube stock. Each American Scientific Dev. Co. 55 | o
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RTMA guarantee and Barry's own guarantee of posi- Barry Electronics Corp.. RTTURUPR 56 ~ R
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Newest handy air-mail order form
FREE! printed in carbon snap-out sets for Centralab R 4, 5
your ordering convenience. Write for free cony.
« Lists ALL popular TV & radio types. Channel Master Corp............. - 6, 7
« Makes mail-erdering a real pleasure. .
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YPE EACH|TYPE EACHTYPE EACH g,!‘,b
524 . .50[6AT6 - .55\7G7 . 145 Clarostat Mfg. Co., Inc. o) - 30 | b/
IAX2 1.00|6AT8 . i, . i s (
1B3GT 90[6AU4GT . I Columbia Wire & Supply Co........ 50 ‘
IH5GT '75[6AUSGT 1. ',\l
L4 I-Bg g:bj? Cornell-Dubilier Elec. Corp....ccocoooens Cover 2
IL6 . B
6AV5GT I
:t:é :88 gﬁ)‘(ﬁm DuMont, Allen B. Labs.........on 9 | ; )
4 1.0
ites 100 0AX5GT EICO e sa || .
e I ooie8A7 Eric Resistor COPe oo 55 | | . Sy
ILE3 1.00{58C4 | X (;(A,) » \
:::ES :88 gggg . Federal Telephone & Radio Corp........ 2 «x‘t \
3 ' | ’
:hhﬁd(&n lgg gggg ! . Holloway Electronics Corp. .....18, 19 7\": o \
. 70{12AT7 95 . WX ’
1Q5GT 1.15/68E8 i2aus 60 Jensen Industries, Inc. 56 oA I
”;g '-gg 6BFG 70[12A07 .80 . 20 -] g
2 [6BG6G 1.80|I2AVE .55 Jensen Manufacturing Co. R
182 9068 HE 80(12AV7 1.00 S
|I 2 'go 6816 70|12ZAWE 1.00 [ Merit Coil & Transformer Corp........... 24 :
Mo e st @ o 8
:Hg ;g gBL7GT 115 l2A;77 175 Ohmite Manufacturing Co..
v .95(6BN6 1.15[12827 29 Planct Sales Corp. N 52
e, jes et & o
;}EM :'_zg BBX7GT 28 12847 93 Precision Apparatus Co., Inc. o y “Don’t play it until I get back
2D21 K K i .
6BZ7 1.25|12BE6 70 Quictrole Company e s -
i3 %58 Blzees 70 . : .|| with a JENSEN NEEDLE.
3A4 "55/6C5 .8p|12BH7A .95 Radiart Corporation . .. . Fi over
3AS 75[6CBS 4.50[|12BK5 1.00 . .
3ALS 65/6CB6 .70|12BA6GTB.. 1.40 Radio Merchandise Sales, Inc. 54 ‘
3AUB 70/6CDEG 1.75]12BY7A .95
3AVE “60{ACFG 9012827 1.00 RCA Tube Dept. o e _Cover 4
3BC5 ‘g0 [6CG6 .85|12CUB R
3BN6 1.05[6CL6 1.151128A7GT . .85 Rider, John F. Publisher 27
R LN
: 6 . .
gggg gg écgg '}',g :52:_(77((;;; lgg | Sams, Howard W. & Co.. 17 =
X D 1! B . .
3LF4 'gg SF5 . ‘85 :ggg;gTA _go Simpson Electric Company ... I |- .
Sehe gm0 WRITE FOR THIS
3“3(” I'.gg grs ol | 75 Spraguc Products Company ... 50, 54, 56
4 .
iB07A 130593 Taco . . e 14
4827 1. .
5AM8 1.05[6)7 Tele-Scopic Products, Inc. ... 52
5ANS I.
5AQ5 75 Telrex, Inc. J U Cover 3
5AS8 1.10|3K8 1 L. |
5AT8 1.10/6L6GA | Transvision, Inc. . e 56
5AY8 1.15(6L6M | . |
5AW4 t.15 63177 B | Tung-Sol Electric, Inc. : 48, 49
5AZ4 .60|3 .
516 .ﬂg iS4 [ Weston Elcctrical Instr. Corp. 23
5T4 1.75/688GT [} |
5U4G .BO[6SA7GT
5U4GB .70/6SC7
5U8 1.10}5SF5
fie e 4
] 7016 e
5W4GT 7016SH7 es .
5X4G 80(6SI7M \/(1[
5X8 1:05(6SK7GT ALER
5Y3GT 45 6SL7GT
5Y4G .65|6SN7GTA/B
523 .80/6SQ7GT
5Z4 1.25|6SR7
6A8 1.00(6T8
6AB4 .65/6U8
G6AC5GT 1.15|6V3A
6AC7 1.10[6V6GT
6AD7G 1.45|6V6M
6AF4 1.306WA4GT
6AFGG 1.206WBGT HI-FI PROFITS
thG? ClolexseT -
BAHiGT  esleXs : Sell the finest HI:Fl Units for custom build-
.00(6 4 - :
BALS 175743 8 ing or in BEAUTIFUL CABINETS...Sell BE-
BAKS Bol7a7 i LOW REGULAR WHOLESALE PRICES with full
6AL7GT 1.40[7AG7 . £ : : :
oAb 1s3/7AN7 : dealer mark-up and with price protection.
6AMS asl7 . y =t ) i
saNd {50785 g TRANSVISION Hi-Fi Equipment is
R 1 2|l SOLD THRU SELECTED DISTRIBUTORS
sAQ7GT . 120[7c6 2. | TRANSVISION, INC., NEW ROCHELLE, N.Y.
6AS5 .. 7507E7 2 N . . .
HAH 2320087 SRR TIREE TS : In Canada: 1338 Queen St. W., Toronto 3, Ont.
6AS8 6]26]7;80U ORDEIRZOYBLZRGGT 1.00 T -S-;D_ -t
-12
FREE : TRANSVISION, INC., New Rochelle, N. Y. I
TUBE CADDY Yyer? Rush FREE Dealer SALES KIT on HI-Fl and name I
WRITE FOR DETAILS. I of nearest distributor. I
TERMS: 25% with order. halance C.0.D. All mer- 1 |
chandise guaranteed. I7.0.B.. N.Y.C, 1 Name
R ELECTRONICS CORP. N = ——— —
Dept. SD [ 1 Address - o
512 Broadway, N. Y. 12, N. Y. 1 Ci ]
K_ WAIlker 5-7000 J | v City— State___ M

56 (64 pages in this issue, including complete TV Service Sheets)



Motorola

AGUADAG
GROUNDING
SPRING
HORIZ $IZE:
FIBRE
TIE-STRIP,
HORIZ 0SC
TEST RECEPT.
Qe
80
YOKE PLUG
VERT LIN

"PAN"
GROUNDING
NETWORK

SERVICE TE:
RECEPTACLE
INSULATING
BUSHING

R-801
FUSING RESISTOR

RADIO-TV SERVICE DEALER COMPLETE MANUFACTURERS SCHEMATICS.

iee

A16 478

ol
9%

| ORI 5
L

MOTOROLA MODELS Y-21K37B, BA, BR, BRA, K39, B, K40, B, T26B, BA, BR, BRA, CH. CHA, T27B, MA, PK, T28, B, Ch. TS-534Y; 21K378B, BA, BR, BRA,

K39, B, K40, B, T26B, BA, BR, BRA, CH, CHA, T27B, MA, PK, T28, B, Ch. TS5-534 NOTE: FOR ADDITIONAL ViEWS AND ADJUSTMENTS SEE CHASSIS TS-530

RIS BK o008
1LY

bl
265
Riies  1STAUBIO Awp

POWER SUPPLY

RIS 2.9k Liow

VERT SWE E P maas—

A!I’(‘l

FRONT
‘/J(ICWR{ TUBE

-~ e NG
DEVICE

LVﬂl‘[ WEDGE
CLAMP

TON TRAP

SPEAKER RECEPT

Ca0lye QL
R602 ”‘l!wl SB0K.

ﬂ\

IHORIZ SWEEP & HV.!

43K122479

TUBE LOCATIONS :Eéﬁ::::i%

R NI‘IVII.SIr

PESISYOR M

ISY AUDIO

"(l)

I
1
| _urrosc /7

znn Aumo
lul)ﬁsolu 'S' \F 2~o>r !ROI

AMP AMP
8
DET,

65T
1ST 8 ZND)
CLIPPER
p

\L

AN
YOKE HORIZ J 15T aU0I0 AP
RECEP 0SC & PHASE OEY

e

¥9

(i}
SAUR o6 /60\
DAMPER OuT PI\J' :EOIJYO’SyCY

T3 ¥i0 vi2

— —

Chl0y B0

An exclusive service of Cowan Publishing Corp. by special arrangement

with John F. Rider, Publisher

PAGE 4



MOTOROLA MODELS Y-21C4, B, K41

B, K44, B, W, K45, —24K10, B, K11, B, T4, B, Ch. T5-533

, B, K42, B, K43, B, K44, B, W, K45,

—24K10, B, K11,

B, T4, B, Ch.

TS-533Y; 21C4; B, K41,
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NOTE: FOR ADJUSTMENTS AND CHASSIS VIEWS SEE CHASSIS T5-530
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POWER SUPPLY

CAPACITOR VALLES UNDER JO00 ARE |N-MIF.
ALL OTHERS |N MF UMLESS OTHERWISE SPEC IF IED,

WOTES

VOLTAGE MEASUREMENTS

L Made with 3 VTVM from point indicaled to chassis.
2 Line vortaga - 117 wotts

3. Antenna disconnected and Input shorted scross.

& Channel selector Switch on Channel which davesops
Jeast noisa af pin @ of test receptace.

5. Contrasi control “of”, maximum counterciockmse
position.
& Al ather controts in normal aperating position.

1. Voltages sssociaied with varisble-control clrcultry
wil vary with control setting.

WAVEFORMS

L Designated by "W prefix and numerical reterance.

2 Photographs of weveforms are on pages precesding the
schematic.

3. Reguired clrcuit conditions are ghven with esch wevaform.
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Motorola
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NOTES
VOUTAGE MEASUREMENTS

Made wiih 3 VTVM (rom point Indic ated to chassis.
2. Line voltage - 117 volts fuse Isolation Transformer)
3. Antenna disconnected and input sharted across.

4. Channel selector swilch on channel which develaps
feast noise at pin #3 of lest receptacts

5. Contrast control "off", maximum counterciockwise
position.

6. Al other controis In normal operating pasition.

7. VoMages associated with variable-control circuitry
will vary with control setting.

WAVEFORMS
1. Designated by "W’ prefix and numerical reterence.

2. Pholographs of wavetorms are on pages preceading the
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Required circuit conditions are given with sach weweform.
4, Wavelormy abyerved on wide-band oscliioscope.
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MOTOROLA MODELS Y-21K38, B, —21T25CH, PK, TN, Ch. TS-530Y; 21K38, B, 21T25CH, PK, TN, Ch. TS-530

HORIZONTAL OSCILLATOR ADJUSTMENT
The HORIZONTAL HOLD control should have a sync
range of approximately 30°. If the control is too critical,

adjust as follows:

5. Remove short from AFC voltage to ground and adjust
HORIZONTAL HOLD control so that no fold-over appears
on either side of the raster.

SERVICE TEST RECEPTACLE

A SERVICE TEST RECEPTACLE, accessible from the

Motorola

age be checked and recorded at the first opportunit}; by the
service technician using arecelver innormal operating con-
dition. Such AGC voltage information may be invaluable
when checking sets in which the AGC action is doubtful.
This voltage varies according to the signal strength and may

1. Setall trols £ al picture.
et all controls for normal picture rear of the cabinet after the back has been removed. pro- range from a very low value (zero) to about 9 volts minus.

2. Short AFC voltage to ground and shunt HORIZONTAI, Vides the following test points (see Figure 5).

OSCILLATOR coil, LL.-501. to ground with a . 1 mfd 400 volt
capacitor, This may be done with the chassis in the cabi-
net by using the HORIZONTAL OSCILLLATOR TEST RECEP-
TACLE.

Pin Connection to

AGC

Ground

Video detector output
B+

B++

3., Adjust HORIZONTAL HOLD control to the point where
the picture almost remains stationary...as far as horizon-
tal sync is concerned.

CABINET

FRONT
These test points provide rapid checking of the power

supply voltages--giving the approximate condition of the HORIZ

selenium rectifiers and the line voltage. Operation of the SIZE

receiver from the antenna to the detector may be checked HORIZ 0SC

by the use of pin #3 (detector output). Pin #1 allows rapid TEST RECEPT

chacking of the AGC voltage. It is suggested that this volt- osc@c‘:‘;

 HIVOUTAGE e
ONA
SHIELD

V14
HORIZ
ouTPUT

4. Remove the.l mid capacitor shunting the HORIZONTAL
OSCILLATOR coil and without turning horizontal hold con-
trol, adjust HORIZONTAL OSCILLATOR coil to the center
of the range in which the picture almost remains in sync
horizontally.
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In 2nd picture detectors and video amplifiers,
a “sour” 12BY7-A or 6ALS can wash out or smear
a picture and make a.g.c. ineffective. In video
amplifiers with critical requirements, fine performance
depends on good tubes in the sockets. Strict quality
control and selected materials used in the manufacture
of RCA tubes give you replacement tubes conforming
to TV set manufacturers’ requirements for top
performance—your assurance of better picture

and sound fidelity.

In circuits so vital to clear, sharp pictures—use only
long-lasting top-quality tubes—that means
RCA TUBES. Your customers will see and hear
the differences.

RADIO CORPORATION of AMERICA

FLECTRON TUBES HNARRISON, N.J.

First choice for TV circuits. . . dependable RCA Tubes.
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Duplexed Elements for Maximum Gain
Compensated “Trombone’ Matching
Sections for Maximum Efficiency
| Full Video and Audio Bandwidth for Maximum

neW Telrex Black and White and Color Fidelity
Hi-Frequency Hi- Strength Aluminum, Quick-Rig Construction
Yagis for Dual
Channel
Reception

Precision tuned and
matched for super-perform-
ance. Featuring famous
T‘Jlrex ruggedized all-alu-
minum construction and

~~ quick-rig design that saves
you time and money on
every installation !

~ ‘ SUPER THUNDERBIRD
_%-— it ~<" MODEL T-120
i The finest broadband, multi-
z-— Modef Y7X1 #7-8-9) -3 elemrent array ever developed.
for.chanpels 7, 8, and 9. New Distance
: Smashers for All-Channel TV!

F These new multi-element, Broadbemd "Beamed-Power”

Model Y8X1 110-11) : 3 7 :
for channels 10 znd 11. Arrays are Telrex-designed especially for fringe and
Model Y8X1 "12-13) sub-fringe area reception, wherever exceptional sensi-
for channels 12-and 13. tivity and maximum directivity ase required. For extra
: performance at low cost, install Telrex “Thunderbirds”
Producers of famous "BEAMED- —the "hurricane-designed” arrays that provide lasting
Cpgl\y erwrigog:"::‘f‘f:t’glog?;”ﬁ; installafiogs! Call or write for comrplete catalog, today!

Antennds, Commercial Arrays or
Amateur Rotaries.

o : . TELREX- THUNDERBIRD Model T-130
Conical-V-Beams" are procuced features Conical Dipole and “V" Beam

under U.S. Patent No. 23,346, -‘€ana- ;
dian Patent No. 500436 and British elements for maximum results. per dollar!
Patent No. 691,485 —other patents
pending. Sold only -through aathor-
ized distributbrs.

ASBURY PARK 3
AMERICA'S NEW JERSEY, U.S.A.
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" _COMPARISC'N v/ Canadian Distributor:
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