This Month’'s
Highlights

VARIATIONS IN
SELENIUM RECTIFIERS
(see page 19)

LOOKING OVER MODULAR
PORTABLES
(see page 44)

ANALYZING LISSAJOUS
PATTERNS
(see page 14)
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You are more apt to get
the volume control you need

from

than from any other source

Whether you need a special exact duplicate control
or a standard replacement carbon or wire-wound
control, you are almost sure to find it at your
IRC Distributor.

He carries the most versatile line of controls in the
industry. He offers you better, more complete
replacement coverage. He can supply an almost
endless variety of combinations of resistance ele-
ments and shafts.

He can take care of your needs far more frequently
than any other source.

And you can depend upon IRC quality and
dependable performance. Exact duplicate TV and
Auto Set controls (over 850 of them) are specified
to manufacturers’ procurement prints—they will
fit and operate without modification.

Make your IRC Distributor Your Volume Control
Headquarters.
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VOLUME
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New IRC Dealer Parts Stocks No. 21 and No. 22 afford
you amazing coverage of not only exact duplicate con-
trols but also standard carbon and wire-wound control
coverages. As much as $1245 coverage for an amaz-
ingly low investment! See your IRC Distributor today!

INTERNATIONAL RESISTANCE CO.

Dept. 365, 401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Co., Ltd.

Toronto, Licensee



1. The Most Complete Line

The CDR Rotor line is COMPLETE to every detail,
with a model for every application! A distinct selling
advantage because YOU can give your customer
EXACTLY what is required! The RIGHT CDR Rotor

for the RIGHT job.

Completely AUTO-
MATIC version of
the TR-2 with ali
the powerful fea-
tures that made it
famous.

October, 1956 - PF REPORTER

Completely AUTO-
MATIC rotor, pow-
erful and depend-
able. Modern de-
sign cabinet. 4 wire
cable.

CORNELL-DUBILIER

@)

e

Completely AUTO-
MATIC rotor with
thrust bearing.
Handsome cabinet,
4 wire cable.

SOUTH PLAINFIELD, N. J.

Heavy-duty rotor
with plasticcabinet,
“compass control”
illuminated perfect
pattern dial, 8 wire
cable

Heavy-duty rotor,
modern cabinet
with METER con-
trol dial, 4 wire
cable

THe RADIART corpP.

CLEVELAND 13, OHIO

Combination value

.complete rotor
with thrust bearing.
Modern cabinet
with meter control
dial, uses 4 wire
cable.

2. Pre-SOLD For You on TV
to millions of viewers through an

extensive coverage of audiences in every important
TV market. Capture this pre-sold market by featuring
these nationally advertised CDR ROTORS.
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Ideal budget all-
purpose rotor, new
modern cabinet
featuring meter
control dial, 4 wire
cable.



the capacitor you DREAMED about is HERE!

this ONE new ceramic capacitor

does the work of FIFTEEN

NOW . . . you can handle a big percentage of special
value and standard value ceramic replacements with a
few Sprague " Universals™. Just four of these remarkable
new capacitors take the place of forty-two regular
capacitors, with capacitance values from 400 uuF to
015 uF. You can also use them to replace molded mica,
ceramic tubular, and paper tubular capacitors in many
bypass and coupling applications.

Sprague "“Universals” are easy to use! No complex
arithmetic involved. One look at the handy reference
card packed with each capacitor tells the complete
story . .. which “Universal” to use . . . how to wire the
leads for the capacitance required.

Type UHK-I, with seven needed values from .00! to
004 uF, is a High-K capacitor for use where rated
capacitance is the lowest value permissible. Type UGA-1,
with twelve values from .0004 to .0013 .F, is a general
application unit with a capacitance tolerance of +20%.
UHK-2, covering eight values from .0025 to .015 4F,
is a High-K capacitor like UHK-1. Type UGA-2 covers
fifteen values from .0006 to .0027 uF, and is a general
application unit with a +209% capacitance tolerance.

Put Sprague “Universal” ceramic capacitors on your
“want” list now. Ask for the handy sized kit that fits
your pocket or tool box. Your customers won't ever
have to spend another night without television for lack
of a simple ceramic replacement.

don’'t be vague ... insist on

Sprague Products Company e Distributors’ Division of the
Sprague Electric Company ¢ North Adams, Massachusetts.
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A FEW EXAMPLES OF HOW FOUR “UNIVERSAL" CAPACITORS
MEET 909 OF ALL CERAMIC REPLACEMENT NEEDS

For .0004 nF
Cut leads 2 and 3 from a UGA-1 “Universal”, Use el
[
V!

leads 1 and 4 as terminals.

For .005 uF
Cut leads 2 and 4 from a UGA-1 “Universal®”, Use m
t
1

leads I and 3 as terminals. !
L}

For .001 uF
Cut lead 2 from a UGA-2 “Universal™. Solder lead 3
to lead 4. Use leads | and 4 as terminals.

For .002 uF '
Cut lead 4 from a UGA-2 “Universal™. Solder lead 2 UGA-Z

to lead 1. Use leads | and 3 as terminals. -
[ ]

I
)
For .0033 uF
Cut lead 4 from a UHK-I “Universal”. Solder lead 3

to lead 1. Use leads 1 and 2 as terminals.

For .01 uF
Cut lead 1 from a UHK-2 “Universal™. Solder lead 4
to lead 2. Use leads 2 and 3 as terminals.

For .015 uF
Solder lead 3 to lead 1 on a UHK-2 “Universal™.
Solder lead 4 to lead 2. Use leads 1 and 2 as terminals.

L]
!
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world’s largest capacitor manufacturer
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NEW 16-PAGE G-E
108 PROMOTION

= g?.'@.g:fg, |
B e
v \P




L J
1 4

CATALOG
AND TV-SERVICE AIDS

THE “new-look” picture at left shows your
store with General Electric’s eye-catching
displays installed! These displays highlight the
big G-E catalog of promotional and TV-service
aids that is just off the press—help make the
book a sure guide to more tube, parts, and
service volume.

Included are a dozen signs, decals, and stream-
ers for your store identification alone—among
them a brand-new Sign-a-rama that flashes dif-
ferent colors three times every two seconds.
There are 18 attractive mailers and postcards to

GENERAL ELECTRIC’S
108 BUSINESS AIDS
INCLUDE—

For store identification:
Multi-color Sign-a-rama
Projecting outdoor signs
Window and counter signs
Clock signs
Window and truck decals

Window valances & streamers
Direct-mail material
Postcards

Ad mats

TV and radio spots

Public-relations helps:
Doorknob hangers
Children’s Color Book
Customer TV service reports
Giveaway booklets

Business stationery
Business aids

Service aids

TV service clothing
Technical publications

Electronic Components Division
General Electric Company
Bldg. #3—C.A.R.T., Schenectady 5, N.Y.

pull business . 19 copy-tested ads in mat
form . . . many doorknob hangers, “out” cards,
and other sales-builders. The catalog also lists
service helps galore, from job tickets to 10 in-
genious mechanical aids to faster, more economi-
cal service work.

Pick up your copy of the catalog from your
G-E tube distributor . . . or, if your location

makes this inconvenient, write direct to General
Electric. Just clip, fill out, and mail the handy
coupon below! Electronic Components Division,
General Electric Company, Schenectady 5, N. Y.

1
I
I
-

Please rush your 1G-page illustrated catalog of business-promotion
and service aids (ETR-589-D) to:

YOUR NAME . .o

STREET ADDRESS . . .. oottt

-

CITY AND ZONE. .. ... . . STATE. ............ ...

L-----
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new, exciting L{é/j‘m
WAIRD
Sillveraimie

FIBERGLAS

AUTO AERIAL

THE MOST AMAZING NEW DEVELOPMENT IN THE AUTO AERIAL INDUSTRY

WARD again leads the way with another new product. A Fiberglas auto aerial with
@ chrome finish — LOOKS like chrome, FEELS like chrome, SOUNDS like chrome and has
all the revolutionary characteristics of fiberglas. Proved resistant to chemicals and water.

This finish is not a surface paint, but an exclusive method developed only by Ward.

SILVERAMIC PASSED THESE THREE SEVERE TESTS:

1. 30 DAYS EXPOSURE to sea water, gasoline, acids, alkalis, toluene and ethyl alcohol.

2. 3000 HOURS of salt spray at 98° F. This is equivalent to over 20 YEARS OF DRIVING.
3. IMPACT RESISTANT to 160 inch-pounds.

also—Dura-ramic
IN FULL COLOR!

Six complementary colors to mix or
match—with the same flexible, inde-
structible fiberglas features.

YELLOW ¢ RED ¢ BLUE
in Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave. W., Toronto GREEN o TAN ¢ WHITE

WAIRD  5roous soreoranon

1148 EUCLID AVE. » CLEVELAND 15, OHIO

jam |

< Model TGF-1 CHROME

38" long—54" lead cable. Famous
“8-Ball” mounting. Individual ship-

ping weight: 1 1b. List price: $5.95

PF REPORTER - October, 1956
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many other important advantages of being a Raytheon Bonded Electronic Technician.

RAYTHEON MANUFACTURING COMPANY

Receiving ond Cathode Ray Tube Operations

Newton, Mass. * Chicago, lll. * Atlanta, Ga. « Los Angeles, Calif.

Raytheon mukesz Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon-

ali’'these ductor Diades, Pawer Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes

October, 1956 + PF REPORTER



PHAOSTRON

PROBE-LITE

ILLUMINATED TEST PROBE
SELF-CONTAINED
SEE WHAT YOU ARE TESTING!

\

It is just like having an extra
hand. Simply insert the probe
from your tester into the jack
of the Probe-lite and the Probe-
lite becomes alive to instantly
give you a brilliant, pre-focus
spot-light on the area that you
are testing plus a long, extra
slender, probe tip for making
electrical contact in difficult
places which previously were
inaccessible. It could pay for
itself the first time you use it.
Hurry, call your distributor to-
day!

PUADSTROLL

PHAQSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif. ll

~ LETTERS fo
| the EDITOR

Dear Editor:

Your article “Operation of Damp-
er Circuits” in the August, 1956 is-
sue almost cleared up something
that has puzzled me for some time.
If you will clarify one statement, I’
have it.

On page 37 in that article, the last
sentence reads: ‘“The operation of
both circuits is essentially the same
because B+ is the same as AC
ground.” Will you please explain
this statement?

JouN H. LEacock

Lincoln, Nebraska

The reference to “AC ground” in
this article indicates that as far as
the AC sweep voltage is concerned,
the B+ point in the damper circuit
Is essentially the same as a ground or
B— point. To explain it another
way, the large amount of capacity
between B+ and ground presents no
obstacle to an alternating current;
therefore, such a current will pass
through the filters as if a direct con-
nection were made to ground.

—Editor

Dear Editor:

Your magazine is great and your
articles are great, but I have one sug-
gestion. It’s so annoying to read tech-
nical articles that jump all over the
book. Schematics in the front, data
in the back—why not print each ar-
ticle complete and jump pages to
start the next complete article?

WALTER LAFORET
Philadelphia, Penn.

A point well taken; however, there
are certain problems in producing a
magazine, such as the printing of cer-
tain sections before others, etc.,
which make it difficult to do as you
suggest. We are continually attempt-
ing to make the PF REPORTER of even
more value to our readers, and the
arrangement of articles is important
in this program. Thank you for your
suggestion, Mr. Laforet—Editor

Dear Editor:

I’m new in the radio and TV field
and don’t have much information
pertaining to proper servicing and
operation of different circuits.

PF REPORTER - October, 1956



A friend of mine let me borrow a
few of his magazines, PF REPORTER
among them. Of all those I've read,
PF REPORTER sure “hits the nail on
the head.”

You guys-have a certain way of
explaining something the way even
a foggy-headed person can under-
stand. Well, anyway, I ran across a
few articles on horizontal AFC cir-
cuits and they were really interest-
ing, but only Parts II, IIT and IV
are here.

I would appreciate it very much
if you’d send me Part I and any
other parts pertaining to the articles
on ‘“Horizontal AFC Circuits.”

CrLayroN VINCENT TRoOUT
Antioch, California

Dear Editor:

Recently we have had the experi-
ence of repairing a Regency transis-
tor portable radio Model TR1. Since
this was unfamiliar territory, we re-
ferred to the article in the March,
1955 issue of your PF REPORTER.
This report on the TR1 proved to be
very helpful.

Thank you, also, for your many
articles on new products. We can’t
praise or compliment your staff
enough for the help we have received
through the PF REPORTER. Keep up
the excellent work!

If you have any back copies—
February and March, 1954—would
it be possible to obtain them? Or
copies of the transistor articles
which appear in these issues?

FREDERICK A. SCHILLER
Hartland, Wisconsin

The back copies requested by
readers Trout and Schiller have
been sent to them. Our other readers
may be interested to learn that they
can obtain many of our previous is-
sues at 35¢ per copy.—Editor.

Dear Editor:

I read your August issue with
much interest. Would love to clip the
chart from page 9 and keep in tube
caddy. But, why did’ya have to back
the page up with another good article
instead of an advertisement? ... . In-
cidentally, I am passing along a hint
I've found helpful: A small roll of
rosin-core solder rolled around the
line-cord of your soldering iron and
you never need to look for it in your
tool box.

Moggis GERBER

Albany, New York
Reaction to the Tube Substitution

Guide was so great that we’ve had -

copies of the guide printed on heavy
card stock for use in tube caddies.
Copies are free on request.—Editor

October, 1956 - PF REPORTER

...and it’s yours

FREE!

This handy booklet will help you make proper
and intelligent use of the amazing new Sonotone
Ceramic Cartridges. It-will enable you to make
profitable replacements, modernizing your
customer’s phonograph. It will give him extra
satisfaction and bring you grestige.

=== = = - - T T == 1
| SONOTONES? Corporation |
1 Department CP-106

Be sure to get your } Elmsford, N. Y. I
up-to'date manual. [ Please send me, without cest or obligation, a copy I
Just fill in the coupon I of the newly revised “SoN-ToNE Phonograph Mod- i
and mail to Sonotone. | ernization Manual’ I
Attach to a postcard | ‘

" . NAME_ = |

if you wish. 1 |

|  aooress__ - |

| I

| oy _YONE___STATE I

1 e i
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Sylvania’s new TV show will be televised nationally over CBS stations
every Saturday night. Check your local listings for time and station.

PF REPORTER - October, 1956




new oylvania [ ¥ oHOW

launches a dramatic new advertising

program for TV Service Dealers

Biggest TV news this fall
for you as a service dealer
is Sylvania’s new adventure
thriller “The Buccaneers.”
Packed with exciting pirate
lore, Sylvania’s new TV
show offers entertainment
for the entire family.

.. get a “TV SMOG" rating on

And it offers you a brand- © your set
new opportunity to build
your service business through a dramatic new con-
sumer advertising campaign, “TV SMOG.”

Millions of TV set owners will be reminded that
TV Smog comes from old worn out picture tubes and
receiving tubes. And they’ll be reminded to see the
service dealer who displays the Sylvania Radio &
TV service sign for a TV Smog check-up.

. . the serviceman who displays :

To supplement this powerful TV advertising, a this sign
complete campaign in TV Guide magazine will also
steer the TV set owner to youfor a TV Smog check-up.

Get behind this TV Smog promotion: identify
yourself as the dealer in your neighborhood who
features ‘‘Silver Screen 85’ picture tubes and
Sylvania’s quality brand receiving tubes.

And keep in touch with your Sylvania distributor

for new Buccaneer promotion pieces and premiums. + .« will install a genuine
“Silver Screen 85"

Syrvania ErLkEcTric Probucts Inc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Montreal

LIGHTING - RADIO - ELECTRONICS
TELEVISION - ATOMIC ENERGY

quality brand

(ORI
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ASTRON "Staminized’ CAPACITORS ARE - -

clearly marked

Astron . . . truly a quality capacitor
to the last detail.

You, as a specialist in replacement parts, must
capture the complete confidence and respect
of your customer. Astron takes every step to
insure this. Designs are accurately tested, pro-
duction techniques are carefully inspected,
quality controls strictly enforced and protec-
tive guards built-in to govern staying power
of each capacitor - - - finally clear, easy-to-
read markings for quick, positive identifi-
cation.

You can put your trust in Astron, for behind
each Astron capacitor is the meticulous quality
control that insures you of top performance
and the elimination of call backs.

Remember, your reputation is our business.
Built it, guard it, protect it - - - Buy Astron

*Trademark
FREE Servicing Aid

Save time, use handy Astron pocket-sized Replacement
Catalogue and Pricing Guide (AC-4D) — Write Todoy!

zz) C O R P ORA AT
X . 4 255 GRANT AVENUE EAST NEWARK. N. J.

Export Division: Rocke International Corp., 13 East 40th'St., N, Y., N Y. In Canado: Charles '‘W. Pointan, & Alcina Ave., Toranto 10, Ontario
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DEINTERMIXTURE

VHF

There is seemingly much con-
fusion and consternation over the
policy of deintermixture which
the Federal Communications
Commission has recently pro-
posed for the allocation of tele-
vision channels. A number of in-
complete stories about this subject
have reached the general public;
these have tended to play up the
most sensational aspect of the
situation—namely, that the FCC
is considering a long-range plan
of shifting all TV broadcasting to
the UHF band (Ch. 14-83) at
some future date. This has
alarmed many people unneces-
sarily by arousing the fear that re-
ception will suffer and that present
VHF sets will become obsolete.

As a result of the spreading ru-
mors, consumers may be asking
service technicians some searching
questions on the subject of dein-
termixture. So that the reader will
be better able to answer such ques-
tions, we present as many of the
pertinent facts on the subject as
possible.

Basically, deintermixture means
the segregation of VHF service
areas from UHF areas. In a com-
pletely deintermixed system, both
frequency bands would be utilized
for broadcasting; but they would
not be in direct competition with
each other, as is now the case in
some localities. It is important to
note that the FCC has committed
itself to trying only “selective” de-
intermixture; 1. e., only a small
number of areas where UHF
broadcasting is now well estab-
lished would be chosen to be pro-
tected against VHF competition.
The FCC obviously hopes that
this would strengthen UHF and
preserve it until further action
could be taken to expand UHF
service.

October, 1956 + PF REPORTER

UHF

FCC PLANS FOR THE FUTURE OF VHF AND UHF TELECASTING

Most parts of the country would
not be affected by the present ac-
tion. For instance, in cities where
there are two established VHF
stations and one UHF station, the
former would not be forced to shift
to UHF just for the sake of the
principle of deintermixture.
Neither would the latter be asked
to shut down; the area would
simply be left alone as far as de-
intermixture is concerned.

The All-UHF Proposal

Strictly speaking, the all-UHF
proposal which has been men-
tioned is not a part of the deinter-
mixture policy. The all-UHF and
deintermixture ideas are alterna-
tive approaches to a single prob-
lem. Both suggestions were an-
nounced together in a single re-
port on June 25, 1956.

What it boils down to is this:
The FCC is merely going to in-
vestigate the feasibility of an all-
UHF service. It would not take
definite moves to establish such a
service until considerable research
had been done on UHF transmit-
ting and receiving equipment. The
Commission will have to be con-
vinced that UHF would be able to
provide a service at least as good
as the present VHF system; other-
wise, it would not approve the
shift to all-UHF. If the change
were made, it would occur grad-
ually so that existing VHF sets
could be used until they wore out.
Stations, however, might be re-
quired to transmit UHF and VHF
simultaneously for a period of a
few years during the readjust-
ment.

Why shift to UHF at all? The
FCC is convinced that the 12 VHF
channels are not enough to pro-

- Please turn to page 70
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PHASE DIFFERENCE

Over-all height and width of the pattern
should be made approximately equal to
avoid misleading results. A circle (left)
indicates a 90° phase difference between
horizontal and vertical inputs. A slanting
ellipse {right and lower left) represents a
phase angle between 0° and 90°; the
wider the ellipse, the greater the phase
angle. A slanting line (lower right) indi-
cates an in-phase condition. Note the di-
rection of slant.

- - k

LISSAJOUS PATTERNS

Lissajous figures are produced on an oscilloscope screen when the vertical and horizontal sets of
deflection plates are both driven by a sine wave voltage. Since the electron beam is deflected wholly
by sinusoidal variations, it traces smooth curves and loops instead of the conventional trace seen
when the regular sawtooth horizontal sweep voltage is used. Sine-wave signals may be compared
to each other in various ways through the use of Lissajous patterns. The illustrations on this page o
show how the phase relationship between two signals of the same frequency may be determined.
lllustrations on the opposite page demonstrate that the frequency ratio between two different sine
waves may be found if this ratio is expressible in small whole numbers.

DISTORTION

If not formed by perfect sine waves, a
Lissajous pattern. will be distorted like
those shown at left and right. Such distor-
tion may indicate overloading of signal
sources or of the amplifiers of the oscil-
loscope. Notice the reverse slant of the
picture at right. This is normal and indi-
cates a phase angle between 90° and
180° [




3:2 RATIO
This interesting pattern was produced
by using the 60-cps line frequency for
horizontal sweep, while a 90-cps signal
was applied to the vertical input.

.

- N

2:1 RATIO
This “*figure-8"" pattern was
formed by a comparison of a
120-cps vertical input frequency
with a 60-cps horizontal input
frequency.

5.3 RATIO
The electron beam was driven
through these complex gyrations
by a 60-cps horizontal frequen-
cy and a 100-cps vertical fre-
quency.

FREQUENCY RATIOS between pairs of input signals can be determined by observa-
tion of patterns such as those at the top of this page. To "‘read’’ the patterns, lay a straightedge so
that it just touches the top of the figure, and count the loops which lie in contact with the straight-
edge. Then count the loops along the side of the pattern in the same manner. The ratio of top
loops to side loops is equal to the ratio of vertical to horizontal input frequencies. Ratios of greater
than 10:1 may be measured in this way. If desired, the vertical and horizontal gain controls can be |
changed in order to spread out the loops far easier counting.

PHASE SHIFTS take place in the frequency-ratio patterns just as they do in the simple
circular or elliptical patterns, and the symmetrical figures shown above can be obtained only if cer-
tain phase relationships exist. Many signal sources have a tendency to drift slightly in frequency,
causing the Lissajous patterns to give the illusion of being three-dimensional, continuously-rotat-
ing objects. Realistic models could be made out of bent wire! Some of the effects of phase shifts in
frequency-ratio patterns are shown in the pictures on the bottom half of this page.

LOPSIDED 3:2
The 3:2 ratio pattern looks
like this under certain phase re-
lationships. Although the loops
are not symmetrical, they can
still be counted for determina-
tion of frequency ratio.

MULTIPLE VIEW
The motion of the 2:1 ratio
pattern during phase shift is
shown by this series of ex-
posures on the same frame of
o film. When frequency drift oc-
curs, the ‘'‘figure-8" appears
more like a revolving saddle-
shaped object.

N

SIDE VIEW OF 3:2
This pattern is a 90° displacement
(effectively a side view) of the 3:2 pattern
shown above. The ‘‘loose ends' are ac-
tually edge views of loops. Any ratio pat-
tern containing this side-view effect is un-
suitable for ratio counting.




If your goal is profits . . .
STOCK AND DISPLAY RCA RADIO BATTERIES ALL YEAR

Portables, once as seasonal as football, are now becoming as all-year-’round as the calendar.
And when portables play, batteries get right into the game!

Join the varsity sales team. Check your stock. Signal your RCA Distributor for the pay-dirt
numbers—the types that build-up the sales yardage fast. Then kickoff for a season of winning
sales performance with a powerful line-up of RCA Batteries. And, with RCA’s hard-hitting
promotional material and national advertising supporting your efforts, you’re sure to roll

up a winning score in sales and profits with RCA Batteries.

® RADIO CORPORATION OF AMERICA . CAMDEN, N. J.

@ RADIO BATTERIES
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Upgrading Courses

Of increasing importance in this
volcanic field of ours are upgrad-
ing courses. These serve a variety
of purposes; they tend to improve
the skill and ability of a man who
is already doing service work but
who would like to move up into a
better-paying position. They also
serve the very important purpose
of helping a man keep abreast of
new developments. Color televi-
sion is an excellent case in point.
With its arrival, many men found
that they had to learn entirely
new principles and new servicing
techniques. They might have been
able eventually to acquire the
necessary knowledge (1) by read-
ing books and trade magazines
and (2) by gaining experience on
color sets as these were brought in-
to the shop. Although the latter is
the time-honored approach, it is
actually the hard way (and, be-
cause of this, the slowest way) of
doing the job, particularly so if
any number of color sets have to
be fixed in a hurry. A much better
solution is to take a special course
concerned only with the subject of
color servicing.

Another recent entry into the
radio and television field is the
transistor. To the best of our
knowledge, there have been no
special transistor courses offered
on the servicemen’s level, although
some of the schools have been giv-
ing some instruction on this sub-
ject as supplementary material in
established radio and television
courses. In time, transistor courses
will undoubtedly appear.

Special courses also serve the
purpose of introducing a service-
man to some field which is allied to
his present work but which is suffi-
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ciently remote to warrant special
training. The field of industrial
electronics is a good example.
There is no doubt that most com-
petent radio and TV technicians
could, with the proper training,
become equally proficient in the

repair of industrial electronic
equipment. Here, then, is another
benefit to be gained from special
schooling; and in a sense this, too,
is upgrading.

Upgrading courses are available
from a number of organizations.
They can be obtained from many
established private schools as well
as a small number of public
schools, such as the Manhattan
Trades Center in New York City.
Receiver manufacturers them-
selves have been particularly ac-
tive in color TV instruction, offer-
ing short courses through their
local distributor or at the factory.
One or two have had courses pre-
pared that can be worked at home.
In the latter instances, of course,
the material is primarily con-
cerned with the manufacturer’s
own receiver, but enough general
information is given usually to be
of help in the servicing of other
makes of color sets.

From time to time, letters are
received from men wanting to
know if completely practical train-
ing is not the best way to become a
top-notch serviceman. By com-
pletely practical, they usually
mean acquiring all the necessary
servicing knowledge by starting as
a serviceman’s helper or assistant
and then gradually assimilating
enough technical knowledge by
observation and inquiry until they
can service sets on their own. This
is the way that many “old timers”
broke into the servicing field and
it does have in its favor the fact

Author of . . .
Servicing and Calibrating Test Equipment;
How to Understand and Use TV Test Instruments

that it will give you a thorough
training in the handling of every-
day tools needed for the job. In
some schools, not enough empha-
sis is placed on this aspect of serv-
icing, either leaving the graduate
a poor workman or retarding his
progress in the field until the
necessary skills have been ac-
quired.

The chief difficulty in learning
service work by apprenticeship is
the haphazard manner in which
information is picked up. In the
beginning; all you can do is watch
someone else work; you see the
end result of his thinking without
the benefit of knowing how the so-
lution was arrived at. And even if
your guide is kind enough to ex-
plain what he is doing, it would
obviously be impossible for him to
start at the beginning, with elec-
trons, protons and the electrical
nature of matter. All he can do is
give you a summary of service
procedure only as it relates to that
particular job. When the field was
a lot simpler than it is today, this
type of apprenticeship carried a
man a long way. Now, however,
the field is far too complex for this
“off-the-cuff”’ type of education. A
practical training combined with
a logical presentation of facts, as
only a school can do, is the best
way to become a proficient tech-
nician.

Before we close this discussion
of schools and service training,
some mention should be made of
ways by which schools can im-
prove the wusefulness of their
courses. Many schools are so in-
tent on imparting service knowl-
edge that they leave no time for a
subject which is equally as impor-

- Please turn to page 64
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THOUSANDS OF SERVICE DEALERS SAT's=v customers

MAKE MONEY EVERY DAY .ix: B:K

$10922
NET ——
Dyna-Quik 500. Easily portable in luggage-style carry-

ing case. Size: 154 x 14}4 x 5% in. Welghs only 12 Ibs.
Has 7-pin and 9-pin straighteners on panel.

DELUXE—PORTABLE

| € aTHoDEN
Retjuvenator

Quickly spots and corrects picture tube troubles
right in the home, without removing tube from
set. Restores emission, stops leakage, repairs inter-
element shorts and open circuits. Life test checks
gas content and predicts remaining useful life.
Grid cut-off reading indicates picture quality cus-
tomer can expect. Eliminates tube transportation,
cuts service-operating costs. Also saves money on
TV set trade-in reconditioning. Earns dollars in
minutes—pays for itself over and over again.

Proved in Use by Servicemen Everywhere.

See your B& K Distributor or send for facts
on "'Profitable TV Servicing in the Home"'
and informative Bulletins 500-104—R

18

DYNA-QUIK soo

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

MODEL

Teats over 95%

OF ALL POPULAR TV TUBES*— IN SECONDS
It’s easy and profitable to check all the tubes in a
TV set with DYNA-QUIK—on every service call.
Cuts servicing time. Creates more on-the-spot
tube sales. Saves repeat calls, protects service
guarantee.

DyYNA-QUIK 500 measures true dynamic mutual
conductance, completely checks tubes with labora-
tory accuracy under actual operating conditions
right in the home.

Tests each tube for shorts, grid emission, gas con-
tent, leakage, dynamic mutual conductance and
life expectancy. One switch tests everything. No
roll charts. No multiple switching. Makes com-
plete tube test in as little as 12 seconds. Large
4Y5-inch plastic meter shows tube condition on
“Good-Bad” scale or in micromhos on scales cali-
brated 0-6,000 and 0-18,000. Used in home or
shop, DYNA-QUIK is a proved money-maker!

*including new 600 mll serles tubes.

K

$5425
NET

Deluxe CRT 400. With 4)4-in. plastic
meter. Welghs only 5 Ibs. Luggage style
carrying case. Slze: 11 x 74 x 5",

Also avallable in economy model CRT
200 with 3-in. meter at $39.95 net.

BaK MANUFACTURING C€O.
3726 N. Southport Ave. - Chicago 13, lllinois
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SELENIUM
RECTIFIERS

THE MODERN TREND
IN POWER SUPPLIES

by Thomas A. Lesh

The selenium-rectifier power
supplies used in many TV and
radio sets are simple and rugged in
construction and for this reason,
there is some tendency to take for
granted many facts about their
operation. Probably many of our
readers have a less detailed theo-
retical understanding of selenium-
rectifier circuits than of the more
complex sections of television re-
ceivers, because the latter have
been discussed more thoroughly in
technical literature. In this article,
a number of facts about the struc-
ture, performance, and servicing
of selenium rectifiers have been
brought together to clear up any
questions which the reader may
have had in mind.

Structure

Fundamentally, the selenium
rectifier consists of two thin layers
of dissimilar solid materials
brought into contact with each
other over a broad area. The prop-
erties of these materials are such
that current will pass between the
layers much more easily in one di-
rection than in the other. The
basic unit of construction of a se-
lenium rectifier—the plate—is
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shown in cross section in Fig. 1. In
the manufacture of a plate for
radio and TV applications, the
first step is the forming of alumi-
num into a thin sheet, approxi-
mately 1” to 214” square. This
sheet serves as the anode of the
plate and as a mechanical support
for the other elements.

The aluminum is etched and
nickel-plated on one side, and a
layer of selenium is then bonded to
this prepared surface. The plate is
next passed through a heating
process so that the selenium be-
comes crystalline in form and
takes on the properties of a semi-
conductor. The selenium must be
in this state for proper rectifica-
tion to take place.

An alloy with low melting point
is sprayed over the selenium to
serve as the cathode of the recti-
fier plate. One type of alloy is made
of cadmium, bismuth, and tin.
Notice in Fig. 1 that the alloy lay-
er is not applied all the way out to
the edge of the plate. This is a
precautionary measure to insure
that the alloy does not run over
the edge and come into contact
with the aluminum.

During manufacture, an ex-
tremely thin “barrier layer” is
formed between the selenium and
the alloy. A chemical applied over
the selenium before the alloy is
sprayed on contributes to the for-
mation of the barrier, but an elec-
trical process is needed to bring
the barrier layer into its final form.
As the name suggests, this layer
acts as a barrier or high resistance
to electrons that try to pass from
the selenium to the alloy; but the
resistance is much lower to elec-
trons that pass from the alloy into
the selenium. Presence of the bar-
rier is essential to give the plate its
rectifying ability.

A single selenium rectifier plate
would break down if normal AC
line voltage were applied to it,
and for commercial use, several
plates are stacked together in a
series arrangement. They are ordi-
narily held together by a support-
ing stud or eyelet passed through
the centers of all the plates and are
separated by washers so that there
will be ample air space between
the plates for cooling purposes.

Manufacturers generally de-
scribe the operation of selenium
rectifiers in terms of conventional
current flow; that is, they assume
that current passes from anode to
cathode within the selenium stack
and out of the cathode to the ex-
ternal circuit. The cathode of
each stack is accordingly marked
with a (4) sign or other distinc-
tive marking. This can be a source

EDGE SPRAYED ALLOY CATHODE
\%BARRIER LAYER
I “——SELENIUM LAYER

I ___~——ALUMINUM ANODE

Fig. 1. A Portion of a Selenium Rectifier
Plate Shown in Cross Section.

of confusion to anybody who stops
to think about it, and perhaps it
is easiest just to remember that
the rectifier terminal marked (+)
goes to the B+ terminal of the re-
ceiver, or at least to a point of rel-
atively positive potential. There is
actually nothing inconsistent
about connecting the cathode of
the selenium stack to B+, since
the same thing is done with vac-
uum-tube rectifiers.

Operating Characteristics
Current
The electrical rating of selenium
+ Please turn to page 73
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PRINTED

Fig. 1.
This is the third installment in
a series of articles dealing with
printed wiring boards and the
problems associated with them. In
part one, general information
about the construction and vari-
ous types of printed or plated wir-
ing boards was presented, and in
part two, removal of components
from boards was covered. In this
issue, we deal with the removal of
printed wiring boards from radio
cabinets and television chassis.

Gaining Access to a Board

When it becomes apparent that
trouble exists in a circuit that em-
ploys a printed wiring board, one
problem facing the technician is
that of gaining access to both
sides of the board. Usually, this

SPEAKER LEADS

SPEAKER-LEAD TERMINALS

Fig. 2. Removing Printed Board After Disconnecting Speaker,

20

ANTENNA TERMINALS

SUBASSEMBLY

CHASSIS HOLD-DOWN CLAMP

Radio Using Printed Board.

calls for the removal of the board
from its mounting location.

Prior to this step, of course,
tube substitution and all other
possible checks should be made.
This will save time and eliminate
all unnecessary handling of the
board itself.

Removal of Printed Radio Chassis

When the printed wiring board
1s used in a radio, in many cases
it constitutes the entire chassis
and all components with the ex-
ception of the speaker are
mounted on the board. In some
instances, the volume control or a
phono switch may be mounted on
a subassembly panel which is se-
cured to the cabinet.

It tube substitution fails to

PART 3

REMOVAL FROM
CHASSIS OR
CABINET

by Calvin C. Young, Jr.

remedy the trouble, it will be
necessary to remove the printed
chassis in order to make voltage
or resistance checks or any other
required tests. Of course, this step
would also be necessary with a
conventional metal chassis.

If the loop antenna is fastened
to the rear cover, it is wise to dis-
connect the leads from the anten-
na or chassis (whichever end has
the disconnect). This will prevent
possible breaking of the lugs or
connections from the printed wir-
ing board. A receiver that employs
a printed wiring board is shown in
Fig. 1, with its back cover pivoted
out to show the inside of the
cabinet. It can be seen that any

Fig. 3. Removing Speaker When Impractical to Use Clip Leads.
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Fig. 4. Chassis-Retaining Screw Normally Hidden Behind Knob.

undue strain on the antenna con-
nections could cause damage to
this board.

After removal of the back
cover and loop antenna, the next
step is to inspect the inside of the
cabinet and determine just how
the chassis, speaker, and any
other components are fastened
and what must be done to safely
remove them. In most cases, it
will be found that the speaker is
secured to the cabinet and that
some sort of plug-type connectors
have been provided for the leads
to the speaker or to the output
transformer if it is mounted on
the speaker. In Fig. 2, the speaker
lcads have been disconnected
from the printed board and the
board has been pulled slightly out
of the cabinet. The chassis hold-
down clamp and screw and the
knobs were removed to make this
possible. In addition, the sub-
assembly on the right side has
been disconnected from the cab-
inet. This was done by removing
two Phillips-head screws and a
brass plate from the side of the
cabinet. (One tube was removed
from the radio in order to make
the speaker leads and terminals
more easily visible in the photo-
graph.)

In Fig. 3, the printed chassis
has been slipped out from the cab-
inet. Notice that the chassis, the
subassembly, and the speaker are
connected together. When the
speaker hold-down screws have
been removed, the entire radio
can be removed from the cabinet.
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At this point it will be well to
mention that care must be taken
in handling the printed wiring
board in order to avoid possible
damage to the board or to other
components of the radio. The
speaker and output transformer,
if fastened together, form the
heaviest single unit in a simple 5
tube AC/DC radio. If this unit is
secured to the cabinet and is con-
nected to the chassis with a dis-
connect plug, it should be left in
the cabinet and test leads or jump-
ers should be used as needed to
complete the circuit. This will
avoid exposing the delicate speak-

5% A SPRING CONNECTORS

Fig. 5. Wiring Board Removed from Cabinet of Radio in Fig. 4.

er cone to the trials of the service
bench.

The photograph in Fig. 4 shows
a small table model radio which
has a chassis mounting screw
that is normally hidden behind
the tuning knob. This screw 1is
fastened into the body of the tun-
ing capacitor and holds the
printed wiring board firmly in
place within the cabinet. This ex-
ample serves to illustrate that you
should always determine the loca-
tion of all mounting screws before
attempting to remove a printed
board from a radio cabinet.

In Fig. 5, the chassis of the
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HE PROVED IT FOR HIMSELF!

The new Pyramid Imp is smaller, yet better than any other molded paper tubular
capacitor; Operates at full rating of 100°C {212°F—boiling point);

Exceeds moisture resistance requirements of U. S. Government specifications
MIL-C-91A; Copperweld leads are securely imbedded to withstand

4 360° bends without breaking.

These features, plus an almost indestructible thermo-setting plastic encasement make

Pyramid Imps your best molded paper tubular capacitor.

For full information on Pyramid capacitors and rectifiers,
see your local distributor or write to

DISTRIBUTOR DIVISION

PYRA M l D ELECTRIC COMPANY

1445 Hudson Blvd., North Bergen, N. J.



I ey 7 YOU CAN’T ARGUE

WITH ACCEPTANCE

(l \ The most complete line of twist mount
j 7); ) dry electrolytic capacitors

Proven quality, 100% inspected, accurate
replacement, prompt delivery

/ Better than any claims we could make 1s the
unqualified and enthusiastic acceptance by
{ / engineers and servicemen alike. These are
some of the features on which this acceptance

\ 18 based:

/i N N Aluminum containers provide maximum protection
N against moisture.

Low leakage, long shelf life.
\ Designed for 85° C. operation,
} Complete with metal and bakelite mounting plates.

) Easy to mount.
Extremely compact—yet highly dependable. Pyra-
mid capacitors are listed in Sams’ Photofacts and
Counterfacts.

PYRAMID ELECTRIC COMPANY

1445 Hudson Blvd., North Bergen, N. J.



same radio i1s shown after it was
removed from the cabinet. In this
case, a pair of spring contacts on
the speaker allows the speaker to
become automatically discon-
nected from the circuit when the
hoard is slipped back. For trouble-
shooting purposes, the speaker
can be left in the cabinet and con-
nected to the output circuit by
jumper wires.

There are many other methods
which may be employed to secure
a printed wiring board in a radio
cabinet, but space limitations pre-
vent them from being shown. The
two examples given draw atten-
tion to the fact that all holding
screws should be located and re-
moved and that heavy subassem-
blies should be disconnected.

Removal of Printed Boards From TV
Chassis

In the repair of a television re-
ceiver that incorporates a printed
wiring board, it is often necessary
to gain access to both sides of the
board. Sometimes this can only
be done by removing the board
irom the chassis.

In radio receivers there are
usually only two antenna leads
and two speaker leads to be re-
moved, whereas in a television re-
ceiver there may be a dozen or
more wires that have to be dis-
connected from the rest of the
chassis before removal of the
board can be started. This means
that a sketch must be made to
show the connections to be re-
. . moved. A sample sketch made
for better fringe area reception ... | prior to disconnecting the wires

from a printed board is shown in

PATENT PENDING

AMPHENOL’s Poweray is not just another VHF antenna. It's Fig. 6.

a totally new design, engineered for fringe and deep-fringe Each wire that connects the
area reception. Poweray’s sleeve dipole principle assures
power—the high gain needed to pull in signals miles away. ke o .

Gain, directivity and impedance match are all precision

balanced for distortion-free tv pictures. AmpHENOL has built
ETAINING.EAR SLoTs

| kel
e
o

other selling features into the Poweray: pre-assembly for
easy put-up, aluminum rust-free construction, tight spring-

locks on the elements.

On your next fringe area installation, use Poweray. Dis-

cover for yourself why Poweray is so outstanding!

| /
T/ %
AMPHENOL ELECTRONICS CORPORATIQON ek _cioiolo "
chicago 50, illinois BOARD RETAINING SCREW =
| N

Fig. 7. Removing Connections to Printed
Board in TV Receiver.
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Fig. 8. Removing Board from TV Chassis.

board to another part of the re-
ceiver should be disconnected at
the end which is easiest to get at.
It is always desirable to remove
the wire from a point other than
on the printed board, if possible.
In removing the board shown in
Fig. 7, it was possible to discon-
nect only 3 wires from points other
than on the printed board. One of
these wires connected to the hori-
zontal output transformer, and
the other two connected to a
terminal strip on the rear of the
chassis.

In Fig. 7, the author is shown
disconnecting the ground strap
from the printed board. A minia-
ture iron is being employed for
this job even though the ground
strap and the foil to which it con-
nects are quite large. Also shown
in Fig. 7 is the screw which holds
the board to the metal chassis
pan. In addition to this screw,
ear-like extensions on the board
project through slots in the sur-
rounding chassis. The two screws
pointed out in the lower left por-
tion of the picture secure the band
around the printed board. Re-
moval of these screws will permit
the metal band to be pulled aside
slightly and the board to be
slipped from its slots. The retain-
ing ears on the board and the cor-
responding slots in the metal band
can be seen in Fig. 8. This figure
also shows that the bottom right
end of the metal band is slotted to
receive a metal tab which holds
the band in place. To avoid dam-
age to the board, care must be
taken in slipping the board from
the surrounding metal band and
in handling it while it is separated
from its normal mounting. A
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Another Hycon
test help...

-

MODEL 622 5" SCOPE

with automatic trig-
gered sweep, first really
new scope development
in years. Fewer adjust-
ments, no sync problems.

HYCON ELECTRONICS, INC. Dept. P 10
P.O. Box 749 Pasadena, California:

Please send me the new model 616 and 622 catalogs..

|

|

|

please, Name =
for Catalogs (W }
616 and 622 SR - }
___________________________ J
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an
easy
out!

for all your transformer

STANCOR

EXACT
REPLACEMENT

TV TRANSFORMERS

[ (1

replacement problems

")

e

¢ exact duplicates,
electrically
\/\/\ and physically

(e e no chassis or circuit alterations

There are over 200 TV transformers
listed in the new Stancor TV Replace-
ment Guide...140 of them are exact
replacements. Write now for your
FREE copy.

\ £ . NEW STANCOR EXACT
REPLACEMENTS /ncl/ude
A-8151 Vertical Output
for RCA 972448-1 and 970727-27

DY-18A Yoke
for Sylvania 100-0003/5/6/7

DY-19A Yoke for Sylvania 100-0009
DY-20A Yoke for Sylvania 100-0004

A-8283 Flyback
for CBS Columbia 12000841

CHICAGO STANDARD
TRANSFORMER
EXPORT SALES: Roburn Agencies, Inc. CORPO RATIO N

oy I M 3503 ADDISON STREET « CHICAGO 18, ILLINOIS
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PROMOTION. How much is a
new customer worth to a service
shop? If an advertising or direct-
mail campaign costs a total of $75
and brings in 25 new customers, the
cost of each new customer averages
out at $3. It can run a lot higher,
though-—even up to $5 a customer,
as anyone knows who’s experimented
heavily with advertising. This cost
of getting a customer is overhead ex-
pense, and all good accounting. sys-
tems have provisions for getting this
money back from the customer over
a period of time through service-call
charges, the hourly labor rate and
the markup on tubes and parts.

Now what about cut-rate service
call offers as a means of getting new
customers? Here the customer gets
the promotion money, instead of the
newspaper or the Post Office. The
shop owner decides that he wants to
buy some new customers at $2, $3 or
perhaps even $5 apiece, and sets his
introductory-offer rate accordingly.
This is common practice in other
merchandising fields and is entirely
legitimate even though it may have
some of the earmarks of bait adver-
tising (where the advertiser has no
intention of providing the service or
where he deliberately exerts pressure
to sell the customer something else) .

The current premium-stamp fad is
one positive indication that people
today are more and more seeking
something for nothing. If both sides
are satisfied and remain satisfied
with these stamp offers or with any
other something-for-nothing promo-
tional offer, it becomes extremely dif-
ficult to criticize such advertising
techniques. In fact, you might well
try them yourself if you’re not al-
ready doing so. Don’t engage in bait
advertising, but instead figure out
how much a new customer is worth
to you, and keep within that figure
with your offers.

COMEBACKS. Making a free
service call just because a set
chooses to blow another tube the day
after you fix it may seem to cost you
a lot of money. This is nothing, how-
ever, compared to the unprofitability
of the set that doesn’t come back——
but goes to some other shop instead.
You’ve lost a customer for good, and
customers are worth money. In fact,
if you sell your business, one of the
major assets determining its market
value will be the number of active
customers you have on the books.
Cultivate your customers, guard
them well, and make them feel that
they are appreciated even when they
are unreasonable.
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BY JOHN MARKUS

Editor-in-Chief, McGraw-Hill Radio Servicing Librory

SATISFACTION. Ability to serv-
ice sets comes second to manners,
patience and insight, says TV dealer
Mort Farr. Customer satisfaction
comes first. The customer judges
largely on attitude and manners
since he cannot understand or eval-
uate technical procedures.

On the other hand, technical
competence is essential for profit in
servicing. Here, says Mort Farr, a
good man should be able to repair
80% of TV sets in the home and
never take over 30 minutes to analyze
the trouble. In most locations, out-
side servicemen should complete 8
tc 10 calls per day.

Here’s a yardstick for evaluating
the effectiveness of your own oper-
ation. Is it up to par?

VANISHING NAMES. Of the
hundred TV manufacturers that
were in operation six years ago, only
about 50 are now left, and dropouts
continue. Is the industry stabilizing
to the point where all sets will be
made by a handful of big companies,
as in the auto industry? Or will there
always be smaller manufacturers
catering to specialized minority
needs with special cabinet designs,
supersensitive circuits and other cus-
tom features? No one knows the
answer yet, but the question merits
more careful consideration now than
ever before when choosing a line of
sets to merchandise.

TOUR. Packard-Bell in Los An-
geles, proud of its new plant, has a
public tour each Wednesday after-
noon. Promotion of such tours is
good for service business, because
everyone who has seen the assembly
of a TV set will have a far greater
respect for the serviceman who must
fix, all by himself, a set that may

have required a hundred people for
its construction. If there is a set
manufacturer in your locality, you
might consider arranging a tour for
your customers.

PAINT-IT-YOURSELF. Newest
merchandising wrinkle by Olym-
pic is marketing of unpainted TV
sets at slightly lower price than
finished models, each with coupon
entitling consumer to his own choice
of paint color from a paint company.
Here is an idea that could well be
used to help move used sets in your
shop. Take off the existing finish
yourself with paint remover so the
customer does not see how dingy it
was, and include with the set a
coupon good for one brush and one
can of good cabinet paint at a local
paint or hardware shop. Paint deal-
ers should be willing to bill you at
cost for this, since it brings new cus-
tomers to them, and provides an
opportunity for demonstrating how
easy it is to use the new types of

paint.

FREE ADVICE. Out in Phoenix,
Arizona, homeowners are frequently
amazed, on calling for TV service
and telling their trouble, to receive
free advice on how they can adjust
the set to clear up the trouble.
Whitey’s Radio & Television Co. has
been following this policy for four
years now, on the theory that the
good will developed thereby is worth
far more than the profit from a min-
imum-time service call.

Do things like this pay off in the
long run? Well, Whitey’s has grown
to over 50 employees operating 11
vehicles and drinking over 100 free
cups of coffee a day during the hour-
ly relaxation breaks and lunchtime.
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New RCA WR-46A Video Dot/Crosshatch Generator.

Produces stable, sharp patterns at high-level video
output for convergence adjustments.

® high-level video output permits direct connec-
tion to grid or cathade circuits of color picture
tubes—eliminates pattern distortion which may be
caused when generator signals are fed through rf,
if, ar vf channels—results in cleon, extremely sharp
pattern disploy @ permits simultaneous display of
pottern with broadcast picture in background to
assure that convergence adjustments are made at
correct horizontal and vertical scanning rates o
switch-selection of four types of patterns is pro-
vided: “'V* bars for vertical dynamic tilt ond ampli-
tude convergence adjustments; “*H’’ bars for hori-
zontal dynamic phase and amplitude convergence;
Crosshatch for simultaneous check of V"' and “H"’
convergence adjustments; Dots for center-screen
Magnified view shows sharply static-convergence adjustments and for “touching
defined Dot pattern produced up” dynamic convergence @ has Brightness Equal-
by WR-46A on typical picture . e wger .

by izer Control for “V” and “H’ elements in cross-
hatch pattern @ vertical sync is frequency-divided
from horizontal sync, resulting in interlaced scan-
ning and exceptional freedom from “jitter”,
“crawl”, and “sync-hunting” e light weight o
portable.

Saves installation time; en-
ables more precise con-
vergence adjustments.

RCA WR-61B Color-Bar Generator.

Provides crystal-controlled signal source for trouble-shooting,
and adjusting color-phasing and matrixing circuits.

WR-61B simplifies the usually complex measurement of the
relative gains of the 3 chrominance channels (R-Y, B-Y,
G-Y). With the WR-61B the relative gains of these channels
can be measured at the output of each demodulator stage.
This simplified method of measuring gain is possible be-
cause the subcarrier output of the generator is constant
for all color-phase angles. Curve A shows WR-61B output
os it would appear on a ‘scope. Curve B shows the output
signal of one of the demodulators.

Outstanding features of WR-61B: generates signals for
producing 10 different color-bars simultaneously—includ-
ing bars corresponding to R-Y, B-Y, G-Y, |, and Q, signals
o excellent signal source for localizing trouble ahead of
or following the 2nd detector @ accepted as a standard
for checking accuracy of color-phasing in many TV sta-
tions and network operations e light weight @ portable.

*User price (optional}

RCA TEST INSTRUMENTS ARE AVAILABLE THROUGH YOUR RCA DISTRIBUTOR.

TEST EQUIPMENT

RADIO CORPORATION OF AMERICA, HARRISON, N. J.
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Arc Testing

Failure of horizontal sweep or
Joss of high voltage are troubles
which will be encountered by tech-
nicians on a large percentage of
service calls. Since the horizontal
sweep section of a TV receiver con-
tains a minimum of four tubes (in-
cluding picture tube) in addition
to a fuse and several other compo-
nents, any of which could cause
the aforementioned troubles, quite
a bit of time could be spent in lo-
cating a trouble if an indiscrimi-
nate procedure were employed.
There are several little shortcuts
which, if properly applied, can
greatly reduce the time necessary
to locate a defective tube or com-
ponent that might be causing the
trouble.

A schematic diagram of a typi-
cal horizontal output and high-

by Calvin C. Young, Jr.

voltage network is shown in Fig. 1.
Points A, B, and C, each accom-
panied by the outline of a screw-
driver, are points that will be used
in the isolation procedure to fol-
low. In fact, a screwdriver will be
used in the tests at each point.

After determining that horizon-
tal sweep or high voltage trouble
exists, from the customer’s de-
scription of the failure symptoms,
the first step is to remove theback
cover from the receiver and the

cover from the high-voltage cage.:

Next, a quick check of the fuse
should be made. An chmmeter is
handy for this check, or a neon
lamp may be used to indicate
whether or not voltage is present
at bath ends of the fuse. See Fig. 2.

If the fuse is open, connect a
jumper across the fuse terminals,
cautiously apply power, and note

HORIZ OUTPUT

HV RECT/

172" /
\\“ >//
(3
HORIZ MULT e — - 5/ HY
Aol I ANODE

fro—=f—g DAMPER *

_L CHASSIS
B+ - FUSE J

l % AGC KEYING
BOOST B+} L

Fig. 1. Typical Horizontal Sweep Section Showing Arc Check Points.

October, 1956 + PF REPORTER

if there i1s an internal arcing within
the damper tube or if the plate of
the output tube starts to glow red.
If the raster appears and the tubes
seem to be operating normally, the
fuse failed because of metal fatigue
of the fuse element or because of
an intermittent condition in the
circuit. If none of these conditions
appear within a few seconds or if
you see smoke or smell something
burning, quickly remove the pow-
er. The chassis should then be
taken into the shop where a de-
tailed search can be made to deter-
mine the source of the trouble.

If the fuse checks good, notice
if the filaments in all of the tubes
light up. Listen carefully for a
change in the sounds coming from
the receiver since a 15,750 cps note
can often be heard when the hori-
zontal oscillator begins to func-
tion.

With an ungrounded screw-
driver, test for an arc at the plate
cap of the output tube (point A in
Fig. 1). The arc at this point
should be steady and 3” to 14"
long. It is important to mention
that the presence of any arc at
this point indicates that the oscil-
lator is functioning and also that
the output tube is conducting;
however, the output from the os-
cillator could be weak or the out-
put stage could be functioning
poorly, The latter conditions
would be indicated by a weak or
sputtery arc.

1f the arc at point A is weak-or
missing, try substituting new
tubes for the output, damper, and
oscillator tubes. If there is a satis-
factory arc at point A, check for
an arc at the plate cap of the recti-
fier tube (point B). Again use an
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Fig. 2. Neon Lamp Being Used to Check for Voltage at Fuse.

STOP LOSSES due to inaccurate instruments

Your Test Instruments

with LABORATORY
ACCURACY

Designed by
MILTON S. KIVER
Author of the Book

“Servicing and Calibrating
Test Equipment.”
Published by

aanGt

TEST EQUIPMENT

New 750 /B{{ CALIBRATOR

o
Calibrates VOM, VTVM and other & o
meters, signal, sweep and marker Lo Voltage Accuracy 4+ 1% or Better

generators and oscilloscopes. Avoid instrument errors that cause

wrong decisions and time-killing
rechecks in receiver testing. With the
Vive new, low-cost, laboratory-type

5 Model 750 Calibrator you can
afinWaninimesco oy areek: - I quickly, easily check test equipment
ing reliability of each resistance  [°° | accuracy and make necessary

range in VOM and VIVM. sowasonaon ad justments.

Provides standard of + 19, or
L‘:’“;;'::f:r °":I:e3:t°°r“‘i‘; ':Irl v L.°.%)  better in all of its voltage sections—
ceivers, anﬁ to calibrate AM " e enables you to calibrate your test
signal generator, and to align 1 instruments like the labs do, and
TV audio I.F. system. 1 Q 1 give better service at lower cost.

Provides dc and ac voltages 300
for checking voltage ranges of -
VOM, VIVM and other meters.

Standard resistances from 10 K
N

GO

Crystal oscillator generating o
el

oo
o
°

Buiit-in tone generator for sig- ":“ = 3
nal tracing amplifiers in all "™ Model 750 Calibrator

audio equipment. This tone also “ W X
available at modulated RF. ( Complete with 5 mc crystal.

' ! °%"oo Operates on 110-120 v., 60 c. $54_
Oscilloscope voltage calibrator 2 %% | ac. Sturdy metal case. Size: NET
in measuring peak-to-peak volt- 834 in. high, 8 in. wide, 52

ages of unknown waveforms. R in. deep. Net wt. 634 Ibs,

See Your Distributor or Send For Bulletin 750-R

BaK MANUFACTURING C€O.
3726 N. Southport Ave. * Chicago 13, lllinois
Makers of DYNA-QUIK, CRT, DYNA-SCAN and CALIBRATOR

Howard W. Sams & Co., Inc.

Fig. 3. Arc Test at Cap of High-Voltage Rectifier Tube.

ungrounded screwdriver with an
insulated handle. An arc of 33" o1
longer at this point indicates that
the transformer is giving the prop-
er step-up of the flyback pulse. Tt
also means that the rectifier tube
could not be shorted because a
shorted tube would kill the arc.
If the arc should be missing at
point B, remove the lead from the
plate cap of the rectifier tube and
check for an arc between the lead
and the cap as the technician is
doing in Fig. 3. An arc betwes=n
these points indicates a shorted
tube. If no arc is found, the output
transformer is probably defective.

If the arc is satisfactory at point
B, ground the tip of a screwdriver
and bring the shaft near the coro-
na ring (point C) until an arc is
drawn. If this arc is weak or non-
existent, the picture tube, filter
capacitor, rectifier tube or fila-
ment-dropping resistor is defec-
tive. It 1s also possible that proper
filament current is not being sup-
plied to the rectifier because of a
defective output transformer.

To further isolate the trouble,
disconnect the anode lead from the
picture tube and again check for
an arc at point C. If the arc is now
satisfactory, then the picture tube
1s defective or there is a trouble in
the circuit associated with the hase
of the picture tube and this trou-
ble is causing excessive anode cur-
rent to flow.

If the arc at point C is still un-
satisfactory with the anode lead
disconnected, the trouble is in the
rectifier tube or in one of its as-
sociated components, and substi-
tution of the rectifier tube should
be made. If substitution of the rec-
tifier tube fails to eliminate the
trouble, either the filter capacitor,
the filament resistor or the output
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transformer is defective and the
receiver should be taken to the
shop for repair.

This procedure has been found

to be successful in trouble shoot- -

ing horizontal output and high
voltage circuits while in the cus-
tomer’s home. The checks out-
lined can be made in rapid suc-
cession and should be helpful in
saving time. One important factor
that should always be kept in
mind, however, is that a shock
hazard will exist and extreme cau-
tion should be observed when
making these checks.

Additional Tubes For Caddy

Television receivers that em-
ploy a single series-filament string
are appearing on the market in
ever-increasing numbers. With
these sets comes an influx of new
tubes. Some are simply the old
standards with new ratings of
heater voltage and current, while
others are entirely new multi-sec-
tion tubes. These multi-section
tubes were made necessary by the
fact that a single filament string
limits the number of tubes that
may be used in a receiver, and it is
necessary to have more stages
than can be accommodated if
single-section tubes were em-
ployed.

With so many of these new
types appearing on the scene, two
problems are created for the tech-
nician: (1) he must buy these new
tubes, and (2) his present caddy
won’t hold them all. Both prob-
lems are serious and deserve con-
sideration.

The technician can overcome
the problem of lack of space by ob-
taining an additional caddy or by
replacing his present caddy with a
larger one. In either event, he must
invest some of his hard-earned dol-
lars.

The solution to the problem of
investing money in a larger tube
stock for the caddy and the shop is
not so easily resolved. We have
found that an assortment of the
tubes used in sweep systems and
a few of the other basic tubes can
be added to the tube caddy with
very little cost and often without
the need of a larger caddy. Each
technician should survey his par-
ticular area and decide just which
makes of television receivers are
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being sold. From this data, he can
decide what tubes he should stock.

One technician we know stocks
the following tubes to handle the
single series string receivers: 1-
25CD6, 1-25CU6, 1-12AX4, 1-
25W4, 1-125N7, 1-3AL5, 1-3AUS,
1-3BC5, 1-3CB6, 1-3CS6, 1-5J6,
1-5U8, 1-6CG7, 1-12V6, and 1-
12W6. While there are many other
tube types that could be required,
these have met the need in this
man’s case.

A check with a local parts dis-

tributor reveals that about 50 new
tubes with 600-ma controlled-
heater characteristics have ap-
peared on the market in recent
months. Some 450-ma tubes are
also being introduced. We are sure
you would find it helpful to make
a mental note of the tubes in the
new series-string receivers as you
encounter them on service calls.
Then as these receivers are en-
countered more frequently, you
can adjust your stock of tubes to
go along with the change. A

SHOW ANY PICTURE or PATTERN

at any time —ON ANY TV SET

New
MODEL 1000

3 SLIDE

TRANSPARENCIES

ARE SUPPLIED
1. Indian Head Pattern
2. White Dot Pattern
3. White Line Crosshatch
Plas One Clear Acetate
These are broadcast quality
and assure high-definition
TV images. You can also

transmit slides of any
subject you wish.

b ¢/Q S
¢,

MODEL 950

See Your Distributor or Send For Bulletin 1000-R

BaK MANUFACTURING CO.
3726 N. Southport Ave. » Chicago 13, lllinois
Makers of DYNA-QUIK, CRT, CALIBRATOR and DYNA.SCAN

e For Servicing Black & White and Color TV
o For Merchandising and Advertising Promotions
e For Paging, Educational and Industrial Use

B ONWN-SCAN

PICTURE AND PATTERN

~ VIDEO-GENERATOR

Simplify and speed servicing with this unique, new,
COMPLETE FLYING SPOT SCANNER. Produces com-
posite video and sync_signal that operates any
standard VHF black and white or color TV receiver.
Easily reproduces standard Indian Head test pat-
tern or any other pattern—in home, shop or store—
for proper TV set alignment; enables you to make all
color TV static and dynamic convergence adjust-
ments with stable White Dot and White Line pat-
terns. Can be used with one or more standard TV
receivers or fed into master antenna system. Repro-
duces from any film transparency. Transmits mes-

sages typed or written on clear acetate.
Size: 1614 in. long, 103 in. high, 9% 519995
in. wide. Net wt. 28 lbs.. . ... ... .. .. NET
Model 950 Dyna-Scan Pickup and RF Generator Only

Make your own picture and pattern generator. Just
connect Model 950 to any properly modified 10-inch
TV set which acts as your external flying spot
scanner. Size: 3V in. high, 101 in. wide, 5 in. deep.

Complete with 3 slide transparencies 56995
and 1 clear acetate. Net wt. 5 1bs.. . .. NET
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Their Accuracy and Interpretation
as Applied to Trouble Shooting

by Leslie D. Deane

Trouble shooting by the volt-
age-measurement process is actu-
ally not as simple as many service
technicians would like to believe.
In addition to taking voltage read-
ings and comparing them with
normal operating values furnished
in prepared service information,
the technician must properly in-
terpret his findings and be aware
of the various conditions that can
affect the accuracy of his measure-
ments. This article is intended to
point out some of the reasons why
so many service technicians have
difficulty in taking accurate volt-
age measurements. The discussion
will also detail results concluded
from laboratory experiments con-
cerning voltage variations under
signal and no signal conditions.

There are a number of factors
to consider before the technician
can realize the full worth of a volt-
age comparison test. Some of these
factors are:

1. Meter’accuracy
Production tolerances
Line voltage

Setting of controls
Measuring techniques
Service data

Signal conditions

NP ok WD

Let us examine these factors in-
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dividually, for each has a definite
bearing on the accuracy with
which voltage measurements can
be made and successfully ana-
lyzed.

Meter Accuracy

Two meters may not provide
exactly the same reading when
they are used to measure the same
voltage. The technician should not
be alarmed at this discrepancy;
however, he may often wonder to
what extent he can trust his
equipment. The only practical so-
lution to the problem is to be sure
the equipment is not defective and
to know the limitations of each in-
strument. For example, a conven-
tional multimeter having a sensi-
tivity of 20 thousand ohms per
volt can be used to accurately
measure B+ voltages and voltages
developed across low-impedance
circuits. However, very low volt-
ages developed across high-im-
pedance circuits cannot be ac-
curately measured because the
sensitivity of such an instrument
is relatively low on the low ranges.
On the other hand, a VTVM is
suitable for measuring voltages in
any circuit because its sensitivity
is relatively high and remains the
same regardless of the range used.
The high input resistance of a

VTVM enables voltage measure-
ments to be made in high im-
pedance circuits without drawing
excessive current or disturbing the
operation of the stage.

The accuracy of a meter can
also be affected by other factors.
Temperature variations and aging
of the instrument may change the
strength of the spring or springs
which return the pointer to zero.
This can throw the zero setting off
enough to cause an error in all
voltage readings. The over-all ac-
curacy of the instrument will also
be affected if the strength of the
magnet associated with the meter
movement becomes weak due to
age.

Most meter movements are ori-
ginally balanced by the manufac-
turer in such a manner that they
are unaffected by gravity. Any
form of misuse that causes the
pointer to bang against the end
stop may wupset this balanced
state. The zero adjustment can
usually be used to set the pointer
back to the zero position, but the
accuracy of the instrument may
be permanently affected. Gravity
will then have an increased effect
on the movement because of the
unbalanced condition.

It is impossibie to use a defec-
tive meter and accurately deter-
mine the operating condition of
any stage in a television receiver;
therefore, a technician who has
any serious doubt as to the ac-
curacy of an instrument should
check it against a known source
of voltage or compare its readings
with other reliable instruments.
If the meter is found to be defec-
tive, it should be repaired and re-
calibrated or returned to the fac-
tory for a complete overhaul.

Production Tolerances

Production tolerance refers to
the permissible variations in com-
ponent values and operating volt-
ages for a given receiver design.
This is another factor which
should be considered when com-
paring measured voltages with the
values indicated in the service
data. The tolerance of most com-
ponent values permits a variation
of at least =109 and sometimes
as much as =209 in the voltage
readings. For-this reason, two re-
ceivers of the same model mav not
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ARE YOU COLOR-BLIND?

NOT IF YOU CAN READ THIS... BUT THE ANTENNAS YOU INSTALL COULD BE...

THE age of color ushers in your greafest challenge as well as your greatest antenna selling
opportunity since the advent of television. For even the finest color TV receiver cannot
deliver a satisfactory picture if the eye of the receiver—the television antenna—is “color-blind.”

Exhaustive tests by leading color receiver manu-
facturers have proved that an antenna must possess
the fallowing electrical characteristics to render true
color reception:

1. Sufficiently high gain to override set noise and
provide a clear color picture.

2. Flat response. Gain variation of not more than 1 db
within 1.5 mc. below and .5 mc. above the color
‘subcarrier.

3. Narrow unidirectional polar pattern.

4. Close impedance match to help effect alow V.S.W.R.
to eliminate line reflections.

11 months ago, the JFD engineering staff undertook
an intensive antenna research program. Their objec-
tive: to develop a select group of antennas that more
than satisfied these stringent color requirements.
The results: 8 outstanding antennas, so color-perfect
in performance, that we have designated them as
the NCB* Colortenna line, signifying Non Color
Blind performance.

8 COLORTENNA models to choose from assure
you of the right antenna answer for every location
or reception problem. They spell out a great new
profit opportunity for you...in replacement antenna
sales . . .in new set sales, in trade-in sales—Dblack
and white, or color. Because now, for the first time,
you can guarantee your prospects and customers
both the finest black and white TV today, as well as
the truest color performance possible in the future
when they decide to buy.

Spearheading your antenna sales break-through
will be the most spectacular sales promotion in
antenna history—the NCB* COLORTENNA
Sell-A-Bration!

Every COLORTENNA you sell earns you merit
points for-all-expense paid trips to Europe, America
or any place you want to go—and a host of free
valuable gifts from minks to Chris Craft cruisers.
Plus newspaper advertisements, displays, streamers,
direct mail, TV-radio spots, and give-aways selling
you and your JFD NCB* COLORTENNA per-
formance guarantee.




_JOIN THE

SHUT-OUT HELIX
Model 8X992-5X996

to exotic faraway places
.. fabulous prizes
..or even both!

(\ < \//\ Write your own ticket
b \ -

~. ¥
(&) =

WONDER-HELIX

Model WX811 Win an MG Sports Car!

JFD is putting its promotion dollars where they count
—1in your pocket —not just for 3 months but for the next
6 months, yes, the entire selling season —longer than any
POWER FIELIX other similar program. It’s our way of saying thanks for
s every NCB* COLORTENNA® you sell. You not only
help yourself to fabulous free trips and prizes but you
cash in on the big antenna replacement market that
nation-wide COLORTENNA® advertising will crack
wide open for you.

HAWAII

STAR-HELIX

Sodel SX2Ll Every COLORTENNA® you sell earns merit points for
American Express all-expense paid trips to Paris, Rome,
Switzerland, Hawaii, Mexico, Bermuda, Havana, Miami,
Las Vegas—or any place you name. You go when you

want to go, where you want to go, how you want togoor...
SUPER-HELIX

Model RX511 d . .
if you prefer merchandise prizes, take your pick from

over 900 of America’s most wanted products—mink coats,
MG sports cars, diamond rings, living room suites, Chris
Craft cruisers, power mowers, and other wonderful gifts.

You can’t miss. Every point counts. Everybody wins.
JUNIOR HELIX

ey Your JFD distributor has your NCB* COLORTENNA
SELL-A-BRATION portfolio waiting for you. It doesn’t
cost you a cent—no entry blanks—no red tape. Get started
now and write your own ticket in the greatest give-away

In antenna history.

UHF 4-BOW HELIX
Model UX211

SALES PROMOTION EXCITEMENT FOR YOUR STORE!

@ window streamers ® newspaper mats ® TV slide commercials
® displays’ ® TV film commercials ® radio commercials
@ cards & mailers, stickers 8 bumper signs LIVING ROOM

SUITES

JED MANUFACTURING COMPANY, INC, BROOKLYN 4, N.Y.

world's /argest rnanufacturer of TV antennas and accessories
Iaternational Div.: 15 Moore St., N.Y.C. « Canadian Div.: 51 McCormack St., Toronto 14, Ont.

UHF CORNER-HELIX
Model UX411

Form No. 550 8-56 Litho in U.S.A.



have exactly the same voltage dis-
tribution. In most cases, varia-
tions of this nature will not notice-
ably affect the operation of a re-
ceiver even though the readings
obtained disagree slightly with
those given in the prepared data.

Another point to remember
when making a voltage compari-
son test is that the set manufac-
turer may often incorporate sev-
eral production changes in one
particular model. If these changes
are not properly noted in the serv-
icing data, the technician may be
misled by the voltage readings ob-
tained.

Line Voltage

Variations in line voltage will
often cause the voltages through-
out a receiver to differ from the
values indicated in the service
data. A standard line voltage of
117 volts is supplied to the re-
ceiver used to obtain the voltage
values shown in nearly all pre-
pared service data. This factor
should not be overlooked because
the voltage readings appearing in
such data have been obtained un-
der specific conditions. If these
conditions are not closely dupli-
cated, the technician can expect
erroneous indications. The proper
line voltage can be obtained if an
isolation transformer with a varia-
ble output is used.

Setting of Controls

Most of the service data avail-
able to the technician will specify
that the various controls were set
at definite positions when the volt-
age measurements were recorded.
This is an important factor be-
cause some of the voltage read-
ings will change considerably with
various settings of the controls.
Voltage measurements are usually
taken with the controls set in a
normal operating position or to
one extreme of rotation. In some
instances, there may be two volt-
age readings given in the service
data; one for maximum position
of the control, and one for mini-
mum position. If this is the case,
the technician should check to see
if the proper voltage range can
be obtained when the control is
varied. :

When it is suggested that a con-
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trol be set to the normal operating
position in order to produce a cer-
tain voltage reading, it may be
difficult at times to determine the
proper setting due to the trouble
symptoms involved. If, however,
the service data employed fur-
nishes resistance readings, then
the correct position can be ob-
tained by adjusting the control
until the measured resistance com-
pares to that given in the service
data. The voltage affected by the
control should then be within the
tolerances specified.

Measuring Techniques

The technician should become
acquainted with the various meas-
uring techniques and the general
principles of operation for each
receiver circuit he analyzes. Only
in this manner can voltage read-
ings properly be interpreted and
used to localize the trouble in the
shortest time and with the least
effort. There are a number of ele-
mentary factors that should be
considered when trouble shooting
a receiver. The receiver should be
allowed to warm up before any
voltage measurements are taken
to permit the various circuits to
stabilize. This also applies to the
meter used to make such measure-
ments.

Most technicians are familiar
with receivers in which the chassis
is used as the B— return. In some
receivers, however, B— may be
highly negative with respect to
the chassis. In receivers of this de-
sign, voltage measurements taken
with respect to chassis will usually
appear to be decidedly different
from what we would normally ex-
pect. The plate voltage in one cir-
cuit may be found to be at ground
potential, or even negative, while
a cathode or control grid in an-
other circuit may be highly posi-
tive with respect to chassis. When
performing a voltage comparison
test on a receiver having a B—
supply, care must be taken to see
that the voltages are measured
from the proper reference point.

Often the technician will make
many unnecessary checks before
coming to a logical conclusion. If
he strongly suspects one particu-
lar circuit of causing trouble but
finds the voltage readings only
slightly off, he may waste a con-

siderable amount of time taking
repeated measurements in that
circuit. In the long run, it does not
pay to decide exactly which stage
is at fault before actually having
conclusive evidence.

There are times when the tech-
nician may be reluctant to accept
the fact that a certain component
which he does not stock is defec-
tive. He may make several re-
peated checks to try to prove that
the particular part is not at fault.
Sometimes a technician will find a
voltage discrepancy and immedi-
ately attempt to locate the trouble
in that particular circuit. A more
methodical person would continue
to check the voltages in the entire
circuit in order that the analysis
be complete. Needless to say, the
methodical person is more likely
to find the trouble without wast-
ing time. A voltage comparison
test should always be complete.
Indications can then be analyzed,
and the reason for any unusual
voltage reading can be more clear-
ly understood.

Service Data

When making a voltage com-
parison test, the technician should
use reliable service literature.
When accurate information is not
available, it will be necessary for
him to rely upon his past experi-
ence and ingenuity. Many techni-
cians have a rough idea as to the
voltages which should be present
at various points in a receiver;
however, it may be difficult to de-
termine whether or not the volt-
ages are within tolerance. The
average service technician there-
fore requires a reliable source of
information which details the
points to check and lists normal
operating voltages. This is not
meant to suggest that the techni-
cian is unable to trace and to
check the circuit involved without
the use of prepared information,
but since his time is of great im-
portance, he will find that service
jobs can be completed more quick-
ly and easily through the use of
such data.

Signal Conditions

The instructions provided in
many service manuals recommend
that no signal be applied to a re-

« Please turn to page 57
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Note the space-saving
compact design of this
150 volt DC 5 amperes
Sola power supply for
computer circuits. Panel
height is only 77,

chooses Sangamo Capacitors
for Germanium Power Supplies

®0 000000000

....‘...............'....'............'...0.0.0'0'......‘.

Space-saving compactness and light weight ... features assured by the exacting
demands of Sola engineers . .. are among the many advantages of Sola Constant
Voltage DC Power Supplies for intermittent, variable, pulse or high current loads.
That’s why they specify Sangamo Type DCM Electrolytic Capacitors for the high-

capacitance filter section of these power supplies.

Besides contributing to the space-saving, weight-reducing design of the “Sola CV
DC,” Sangamo Capacitors minimize ripple voltage and insure steady, stable DC
voltage. No further need for heavy, bulky
choke components with their substantial and

often-varying load voltage drops.

Just as Sangamo Capacitors meet the exacting
specifications of Sola design engineers, they
can meet yours . . . no matter how demanding

—regardless of how specialized.

Sangamo DCM Electrolytic Capacitors pro-
vide excellent capacity stability with long life
. - . exceptionally low equivalent series resist-
ance . . . extremely high capacity for case size

in low voltage ranges. Special design permits

high ripple current without overheating. Can

be supplied in maximum energy contentrating  he Sangamo DCM Electrolytic Capacitor is

housed in a seamless, drawn aluminum con-

tainer with gasket-sealed molded alkyd

ing of 450 VDC. Maximum Capacity value of resin base thermosetting plastic cover.

33,000 mids. can be Supplied at 15 WVDC. Detail of cover .consfruc.fion insures mi.ni-
mum contact resistance in current carrying
members and provides an adequate safety
vent in case of heavy overload.

of 80-watt seconds with maximum voltage rat-

SANGAMO ELECTRIC COMPANY

CAPACITOR DIVISION ¢« SPRINGFIELD, ILLINOIS

$C56-5



The following chart is presented as a guide for the main-
tenance of an up-to-date stock of television tubes. The
figures in this chart are expressed as proportions based
upon a total of 1,000 tubes. For example, if the figure 6
is given for a particular type of tube, this means that six
out of every 1,000 tubes in television receivers which are
now in service are of that type. The minimum entry in the
chart is 1 per 1,000. Tubes which are used less frequently
than this are listed only if they have special applications in
UHF or color receivers or if they have recently been placed
on the market. A cumulative record of the tubes which
appear in new models of receivers is kept for the compila-
tion of this chart. The figures which are obtained are ad-
justed to take into account the quantities of production of

different models and the retirement of old receivers at
an estimated average age of six years.

Two separate listings are given. The first column of figures
is labeled '46-'56 and is for the use of technicians in
areas where television stations began operation before
allocations were frozen. The second column is labeled '52-
'56 and is meant to be used in areas which had no TV
service until after the freeze was lifted in 1952.

The listing of a large figure for a particular type of tube
is not necessarily a recommendation for stocking that num-
ber of tubes. (Some consideration should be given to the
frequency of failure of the tube.) A large figure does in-
dicate, however, that the tube is used in many circuits and
emphasizes the necessity for maintaining a sufficient stock
to fill requirements between regular tube orders.

TUBE 46-56 52-56 TUBE 46-56 52-56 TUBE
TYPES Models Models TYPES Models Models TYPES
clAX2 - = 6AKS 3 2 6BK7
c1B3GT 41 42 cb6ALS 70 70 c6BK7A
1X2 3 1 SAL7GT 4 = c6BL4
1X2A 3 4 cbAMB 3 3 c6BL7GT
c1X2B 3 3 #6ANA S = c6BN6
#2AF4 = = c6ANB 7 7 6BQ6GA
#2AF4A = c6AQS 14 14 6BQ6GT
c3A2 = = 6AQ7GT 2 2 6BQ7
¢3A3GT 2 2 6ASS 3 3 c6BQ7A
3ALS 1 1 cbASS = = 6BY6
3AU6 1 1 6ATE 3 3 6BZ6
¢3B2 &= = cbAUAGT 2 2 6BZ7
3BCS 1 1 6AUSGT 3 3 c6C4
38N6 2 2 cbAUS 112 104 c6CB85
3826 1 1 6AUB 1 1 c6C86
3CB& 6 6 SAVSGT 2 3 c6CD6G
SAQS 1 1 6AVE 16 16 6CFé&
*5B8 - = 6AWS 3 3 6CG7
eSU4G 41 43 cb6AX4GT 14 13 c6CLé
5U4GA 2 2 8AXSGT = 2 c6CS6
5U4GB 2 2 cbAZB = = c6CUb
5U8 3 3 cb6BAS 1 8 c6DCé
5V4G 5 = 6BCS 8 6 6DES
5Y3GT 3 2 c6BC7 = &
6AB4 2 2 c6BD4 = =
6AC7 6 6 c6BDAA =
c#6AF4 4 4 6BE6 6 7
c#6AFAA - - c6BG6G 9 4
6AGS 22 7 6BH6 5 =
6AG7 = 2 .10 74 = =
cbAHAGT 3 4 c6BK4 =
c6AHS 7 7 c6BKS 3 3 X155
1AX2
3AVE
3BYS
#A stock of these tubes should be mointained in UHF areas. 3CF6
*New tubes recently introduced. ig(s;;A
cThese tubes have been used in color television receivers. ABZ7
SAMB

46-56 52-56 TUBE 46-56 52-56 TUBE 46-56 52-56
Models Models TYPES Models Models TYPES Models Models
2 4 6J5 3 2 cl12AT7 12 1
2 3 cblé 28 27 c12AU7 42 32
= = 6K6GT 12 8 12AU7 A 1 1
4 7 654 8 ? c12AV7 2 2
8 6 c6S4A = = 12AX4AGT 2 3
1 1 6SH7GT 1 - 12AX4AGTA 2 2
16 21 6SL7GT 2. 2 12AX7 4 5
4 ? c6SN7GT 69 63 12AZ7 = 1
8 8 c6SN7GTA 8 8 12B4A 1 1
2 2 6SN7GTB 3 3 c12BH7 10 13
2 2 65Q7 2 2 12BH7 A 1 1
8 4 6SQ7GT 2 2 *128v7 = <
? 8 $c6T4 = 1 c12BY7 8 ?
= = c6T8 13 13 12BY7A 1 1
107 138 c6UB 15 16 12827 1 -
? 2 6V3 2 3 12CUé6 1 1
1 1 cbV6GT 17 16 12L6GT 1 2
1 1 6WAGT 2] 22 12SN7GT 4 4
3 3 6W6GT 7 1 25BQ6GT = 4
3 3 c6X8 7 8 25L6GT 5 5
3 3 6Y6G 2 1 25WAGT 1 1
S = 7AU7 1 1 5642 1 1
1 1 7N7 1 = 6505 e

The tubes in the following list have béen used in some of the receivers built in the
last few years. Although they have not achieved wide enough circulation to be
included in the main Stock Guide list, some of these tubes will be appearing on
that list in the near future if present trends continve.

SANB 5J6 6BC8 6D6GT 12BQ6GTB  25AVSGT
SAS4 518 6BHB 6DNé6 12BR7 25BKS
S5AS8 SVéeGT 6BQ6GTA 6DQ6 12BV7 25BQ6GA
SATS 5X8 6BQ6GTB 12A27 12BX7 25BQ6GT
5AVS 6AS4GT 6BX7GT 12B4 12C5 25BQOGTE
S5AU4 6ASSE 6CD6GA 12BKS 12CAS 25CS5
S5AW4 6AT8 6CM6 12BQ6GA 12DQ6 25CUs
SBEB 6AUAGA, 6CN7 12BQ6GT 12W6GT

SBK7A 6AXB 6CS7 12BQ6GTA  19AU4
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Thorough servicing is profitable servicing.
That’s why business-minded.servicemen
insist on the best in test equipment,
best in technical “know-how”, best in
components. And those dependable
Clarostat controls and resistors certainly
round out those stay-put, profitable,
good-will-building jobs.

o I e CONTROLS—RESISTORS
CLAROSTAT MFG. CO., INC. * DOVER, N.H.

In Canada: Canadian Marconi Co., Ltd. Toronto 17, Ont.

PF REPORTER - October, 1956



D i ¥ |
Testing a High Quality Audio Amplifier

by Robert B. Dunham

What would you do if someone
placed an amplifier on your serv-
ice bench and said he’d like to
have it checked? Would you say
you don’t take jobs like this, or
would you attempt to do what the
customer wants? To help you in
making up your mind, we will dis-
cuss the methods and procedures
that should be employed in check-
ing an amplifier used by an owner
who is critical of the quality of his
home music system.

Although most modern ampli-
fiers are simple when compared
with some of the other pieces of
equipment used in a high quality
audio system, tests and adjust-
ments on an amplifier are neces-
sary if optimum reproduction is to

be obtained. High quality ampli-
fiers are rugged and ordinarily will
operate over long periods of time
with no special attention; how-
ever, the need for service can be
expected eventually because tubes
and component parts age and
change in value or characteristics.
If something happens to disturb
the normal operation of an ampli-
fier, tests will be required to aid
the technician in locating and re-
pairing the trouble. As a rule, a
newly-constructed amplifier
should be checked to determine
whether or not the unit is operat-
ing as it should.

The technician has an advant-
age if he is capable of listening to
a sound system and of judging just

e

J&T
-

Fig. 1. Schematic of Modified Williamson Amplifier.
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how well an amplifier is operating.
This method is limited, however,
because such things as power out-
put, percentage of distortion, fre-
quency range, and stability of op-
eration can be tested accurately
only with the use of instruments.

The task of servicing an ampli-
fier will be approached by outlin-
ing and explaining the test pro-
cedure that we have been using for
a number of years. To make this
a practical discussion, let us as-
sume that the amplifier in ques-
tion is a modified Williamson,
schematically shown in Fig. 1. The
modified Williamson has been cho-
sen because amplifiers of this type
are frequently used and because
the circuit is typical of modern
amplifier design. The basic tests
to be made on any high-quality
audio amplifier, regardless of type,
size, and power-output rating, will
be similar to those made on the
modified Williamson.

Preliminary Measures

One of the first things we do is
to question the owner and learn
something about the history and
present condition of the amplifier.
Does it operate at all? Is the sound
distorted? In other words, we try
to find out why the amplifier was
brought in to be checked. Maybe
the unit has been constructed by
the owner and has never been
turned on. We know from experi-
ence that if nothing is known con-
cerning the operating condition of
an amplifier, we had better be pre-
pared for anything when it is
turned on for the first time.
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Famous

Model 648P
Dynamic
$114.95 net

Fastest Dynamic Tube Tester made, yet it's fully
flexible for all receiving types, new and old.
The set-up time is actually less than the warm-
up time of the tube. New Variable Sensitivity
Short Test shows leakage up to 2.0 megohms.
Metered plate current shows tube condition.
Meter calibrated In Good-Bad as well as Percent
of relative micromhos. Automatic Line Voltage
Indicator, Life Line Indicator, New Zig Zag Roll
Chart locates tube types much faster, TV types
separated for even faster locating.

Forty-Niner

with Plug-in
Accessories

A good, basic tube tester, with plug-in accesso-
ries for performing a wide variety of additional
tests. Accessories may be added any time, per-
mit testing tubes for filament current and high
resistance shorts, as well as checking selenium
rectifiers, Lever attion shows which pins are
connected. Sensitive shorts test. Line Voltage
Indicator. A tremendous value.

a New, = :

Portable
Dynamic
Model 561
$89.95, net

Employs famous Jackson Dynamic principle, ap-
plying separate voltages to each tube element.
High voltage power supply for most accurate
tests. Improved switching system gives simpli-
fied, fast operation. Filament voltages for the
very latest TV types. Fully portable case finished
in harmonizing gray and green, tough plastic fab-
ric. Built-in roll chart, with free replacement
service for one year.

For more information, write:

JAcl(so N

ELECTRICAL INSTRUMENT €O,

16-18 S. PATTERSON BLVD., DAYTON 2, OHIO
In Canada: The Canadian Marconi Company
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B et %
i $ 9.95 net, Accessories extra |

Fig. 2. Pot Used for Amplifier Load.

We have made a practice of first
testing the tubes. Most amplifiers
are capable of developing large
amounts of power, and damage
can be caused by the excessive
currents which may exist under
abnormal operating conditions.
Making certain that all tubes are
good and correcting any undesir-
able conditions that can be de-
tected by visual inspection are
worthwhile preliminary measures,
particularly if blown fuses and
damaged equipment are to be pre-
vented when subsequent operat-
ing tests are made.

Amplifier Load

A loudspeaker is seldom con-
nected to the amplifier when mak-
ing tests with instruments. In the
first place, a lot of noise is elimi-

| nated; also, damage to the loud-

speaker by excessively high signal
levels is prevented. In addition,
the varying load presented to an
amplifier by the loudspeaker cre-
ates inaccuracies when certain
tests are being.made.

Instead of a loudspeaker, a 16-
ohm, 25 or 50 watt resistor should
be connected across the 16-ohm
output terminals of the amplifier.
Fig. 2 shows a 25-ohm, 25-watt po-

QWU:Q EHQMWEd Tt Equ)mt Fig. 3. Leads and Fhone Plug for Meas-

uring Cathode Currents With DC Mil-
liammeter.

tentiometer being used in this ap-
plication. The power rating of the
resistor depends on the power-out-
put rating of the amplifier, be-
cause the resistor must be capable
of handling the full power output
without overheating.

We have used a power-resistor
decade box as a load when making
most tests because resistors of the
proper value and wattage are not
readily available. Although a non-
inductive resistor should be used,
we have found that the decade box
is satisfactory for most tests since
frequency response is not affected
until the frequencies of the signals
being measured approach 100,000
cps.

Oscilloscope

The vertical input of an oscil-
loscope is connected across the
resistor load. It is important that
the “hot” lead of the oscilloscope
be connected to the high side of
the resistor and that the ground
lead be connected to the ground
side. This precaution should be
taken when connecting any piece
of test equipment.

We have found that an oscil-
loscope is practically indispensa-
ble when making tests on an am-
plifier. Symptoms that are not
even suspected are often discov-
ered when the signal output of the
amplifier is viewed on the oscil-
loscope screen. If the oscilloscope
is equipped with an internal cali-
brator or a separate calibrator is
used, the peak-to-peak value of
the signal voltage developed across
the load can be measured and the
power output can be calculated.

DC Milliammeter

A DC milliammeter is alter-
nately plugged into the two jacks
provided on the amplifier to check
the cathode current of each of the
output tubes. A meter having a

range of at least 150 ma should be

used since the normal cathode cur-
rent of each output tube is usually
close to 60 ma. A pair of leads
terminated: in a phone plug are
used in this particular application.
As indicated in Fig. 3, the positive
lead is connected to the prong,
and the common lead is connected
to the shell or base of the plug.
The other ends of the leads have
been equipped with plugs that
match the meter input jacks.
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UNDERCOVER STORY PROVES

JERROLD sveemiomiry

«..MODEL 2300 RF AMPLIFIER
FOR MASTER TV ANTENNA SYSTEMS

The new Jerrold Model 2300 is a high gain (38 db
minimum), high output {.3 volt/channel) broad band
amplifier specifically designed for use in large TV
master antenna systems. It insures easy, low-cost in-
stallation and requires minimum maintenance, But the
real reason for better performance and longer life
is the undercover story.

SPECIFICATIONS:

FREQUENCY RESPONSE: +1 db—Channels 2 thru 6 and 7 thru 13

GAIN: 38 db min.

GAIN CONTROLS: Hi and Lo, 16 db range

TILT CONTROLS: Separate Hi and Lo

RATED OUTPUT (MAX.): .3v/channel for 9 channel operation

TUBE COMPLEMENT: 4-6BQ7A, 2-12BY7 A, 1-6CBé6

POWER REQUIREMENTS: 117 volts AC 63 watts

LIST PRICE for MODEL 2300— $164.00
slightly higher west of the Rockies

Model 2300 may be shelf or wall mounted. It may be used
singly or in cascade. It has wide application for TV master
system use in motels, apartment houses, hotels, schools and
for line extenders in. community antenna systems.

Jerrold never compromises with quality—that's why Jerrold
equipment always means a more consistent and better pic-
ture on the TV screen. Yet Jerrold equipment actually costs
less to install, is easier to maintain and lasts longer.

For complete information on the Model 2300 broad band
amplifier write today for Jerrold Technical Bulletin # 544
or see your nearest Jerrold Distributor.

October, 1956 + PF REPORTER

Universal input circuit permits use of a variety of 72 ohm or
300 ohm antennas—broad band or separate hi-lo arrays.
An alignment tilt control {reached through hole in cover) can
be adjusted so that the Jerrold Model 2300 will work with
various lengths of coax cable without need for external line
equalizers. Unit is housed in handsome silver-gray metal
housing with perforated cover for ample ventilation,

Positive Match input and output circuits provide extremely
low VSWR over the entire VHF Band resulting in clear, no-
smear pictures on all channels. Slug-tuned coils mean easy
alignment . .. no tweezers or coil dope needed. Overrated
components in all circuits insure longer trouble-free life.

JERROLD

ELECTRONICS CORPORATION

23RD AND CHESTNUT STREETS
PHILADELPHIA 3, PENNA,
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MERIT

first in exact replacement

MDF.77 for exact replacement in
32 Admiral chassis, over 220
models; provides exact lead color
coding and exact network. Another
in the complete line of exact
transformers, yokes and coils.
Merit is the only manufacturer of
transformers, yokes and coils who
has complete production facilities
for all parts sold under their
brand name.

MERIT COIL AND TRANSFORMER CORP.
4427 N. CLARK ST., CHICAGO 40, ILLINOIS

\
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Fig. 4. Measurements Corp. Model 31
Intermodulation Meter.

DC Voltmeter

When uncertain about the con-
dition of an amplifier, we usually
check the supply voltages with a
DC voltmeter. This would be ac-
complished by connecting a volt-
meter between pin 2 of the power
supply socket and ground in Fig.
1. Of course, this same meter set
to the correct range and function
may also be used to check the vari-
ous voltages at points throughout
the amplifier.

With the test equipment prev-
tously mentioned, an amplifier
can be checked for such things as
hum, oscillations, and other symp-
toms of abnormal operation. We
usually connect a signal source to
the input of the amplifier before
we turn it on.

Intermodulation Analyzer

An intermodulation analyzer
can be used to definite advantage
when testing an amplifier. The
value of such a unit lies in its abil-
ity to quickly and easily provide
indications of how well an ampli-
fier is operating. It gives direct
readings of the percentage of in-
termodulation  distortion pro-
duced at various power levels with-
in the range of the amplifier.

We use a Measurements Corp.
Model 31 intermodulation meter,
illustrated in Fig. 4, to generate
signals at 60 cps and 3000 cps
simultaneously. These signals are
combined in a ratio of 4 to 1 (the
amplitude of the 60 cps signal is 4
times that of the 3000 cps signal).
The output of the generator sec-
tion in the intermodulation an-
alyzer is connécted to the input of
the amplifier, and the input of the
analyzing section is connected in
parallel with the oscilloscope at
the output of the amplifier.

After power has been applied
for a length of time sufficient for

all units to become stabilized, we-
are ready to test the amplifier. We
will not go into details concerning
the manipulation of the test equip-
ment controls since the technician
should be acquainted with this
phase of the operation. The tubes
and the meters are watched care-
fully when the amplifier is turned
on because we do not know what
to expect in the way of abnormal
operation. The first moments can
be critical; therefore, the meters
are watched for any abnormal
voltage or current that may indi-
cate trouble. The amplifier is
watched for smoke or other signs
of overheating. The tubes are also
watched since the rectifier tube in
the power supply and the output
tubes can be damaged by exces-
sive currents.

Balance in the Output Tubes

Balance in the output tubes
should be checked before any
further tests are made. The plug,
attached to the DC milliammeter,
is alternately inserted into the
two jacks and the balance control
R2 is adjusted until identical cur-
rent readings for each tube are ob-
tained. Sometimes it is necessary
to replace one or both of the out-
put tubes with ones that have
matching characteristics before
the output circuits can be bal-
anced.

Since balance in the output
stage is so important, it is vital
that the stage that drives the out-
put section also be balanced. A
tube with balanced sections
should be used as the driver tube
V2 so that identical but opposite
signal polarities will be fed to V3
and V4. A reliable tube checker
can be used in the selection of V2.

With the output stage balanced
and the operation of the amplifier
at least partially stabilized, we
can check for excessive hum and
undesirable oscillations. The out-
put from the intermodulation
analyzer is reduced until no sig-
nal is fed to the input of the ampli-
fier. If a signal is visible on the
screen of the oscilloscope, it is be-
ing generated within the amplifier.
This is where the convenience of
an oscilloscope can be appreciated
because hum or oscillations will be
very apparent. The waveform and
frequency of an unwanted signal

PF REPORTER - October, 1956
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Mokers of a complete line
of fuses far home, farm,
commercial, electronic,
cutomative ond industriol
use.

Safeguard against troubles
and complaints — by standardizing

on dependable BUSS FUSES!

BUSS fuses give you double pro-
tection against loss of customer good-
will because . . . BUSS fuses blow only
to protect — never needlessly. To
make sure of proper operation, BUSS
fuses are tested in a sensitive electronic
device that automatically rejects any
fuse not correctly calibrated, properly
constructed and right in all physical
dimensions.

When you sell or install BUSS fuses
. . . you are safeguarding the users of
equipment against irritating, useless
shutdowns due to faulty fuses blowing
needlessly. And you are providing them
with maximum protection against
damage caused by electrical faults.

Most important, the dependability
of BUSS fuses helps you avoid costly,

unnecessary callbacks. And the proper
operation of BUSS fuses helps safe-
guard your reputation for quality and
service.

Why settle for anything less than
BUSS quality in fuses? The complete
BUSS fuse line includes: standard
types, dual-element (slow blowing),
renewable and one-time types — in
sizes from 1/500 amp. up . . . plus a
companion line of fuse clips, blocks
and holders.

For more information avail-
able on BUSS and Fusetron
small dimension fuses and fuse-
holders . . . Write for bulletin
SFB.

Prusernon

BUSSMANN MFG. CO. (Div. of McGraw Electric Co.) — Seiiabdd®
University at Jefferson, St. Louis 7, Mo. —

- 155 4

October, 1956 + PF REPORTER 41



THE FINEST -TELEVISION AND
‘\ FM ACCESSORIJES by

I'g e

ation
inc.

! d specifis
JON Tested on a
!CE::rk Testing Loboratories,

FOR BETTER R
certified by New

thru the line (n\{n oA
mi ters and clectrico appliontes:
i
L pASSES ALL 1liGU!NCI!S ABO’
ode ntroductor Price
Mod y pF200 1 ductory

10 K€
ot 10 KE-
$6.95

Guoranteed complete suppression ond elimine-

ion of disturbon s L

g“i;nm;n, dicthermy, X-ray. mduuv'n:il":vi‘,

c;pliur\(oi, flvorescence, neon, and teans o
1 40 me.

all frequencies obove 40
Ben ol frequencies below 40 me.
uctory Price $4.95

* Rejects
Modcl 1121 Introd
& 9

OYNAMIC ELECTROMICS
T o

:?r:a:‘i?:':f,m‘i“' OPe1otion of any com
from ) Anun:; oIV et or Fa Ro(tivu;
n0 interaction ©0Y type~obsolutely
* Less than
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b rejoction ratig,

[ ln'roduﬂory Price $5.45
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use,

Frequently

poor reception
occurs even

though the

receiver is

in-good

condition and
operating fo

the accepred
stondards of

the manufacturer.

In such cases,

the problem con
aften be rectified and’
reception improved by using a
properly designed external accessory.
There is a Dynamic accessory

::':":Y your Ty
Tomge, M pros.

or service aid for practically
every need. Satisfaction
guaranteed or your money back!

Available at leoding parts distributors
Manutactured By . . .

DYNAMIC ELECTRONICS-NEW YORK, INC.

Forest Hills, Long Island, N. Y.
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Table 1—Results of Typical Intermodulation-Distortion Test

% Intermodulation
S ' Distortion
_ L —
(watts) (volts rms) (volts as read on
meter of IM unit)
Va 2.0 1.6 0.1
Va 2.8 2.26 0.1
1 4.0 3.2 0.12
2 56 4.53 0.13
3 6.9 5.54 0.16
4 8.0 6.4 0.2
5 8.9 715 0.21
7 10.6 8.47 0.23
10 12.6 10.12 0.3
15 15.5 12.4 0.4
18 17.0 13.62 0.5
20 17.9 14.31 0.55
25 20.0 16.0 2.0
30 21.9 17.53 7.0

are made visible and can be used
as valuable clues in the location
and elimination of the trouble.

Additional tests can be made if
no obvious troubles have been
found. The output control of the
intermodulation analyzer is ad-
vanced to produce a signal at the
input of the amplifier and the gain
control (R1) of the amplifier is set
to maximum. Quite a few things
can be learned about the opera-
tion of the amplifier by observing
the output signal on the screen of
the oscilloscope. There will be an
increase in the amplitude of the
signal if the amplifier is working.
Distortion will be noted as changes
in the shape of the symmetrical
waveform of the output signal.
Clipping of signal peaks will indi-
cate overloading within the ampli-
fier. Maximum usable power out-
put will have been reached when
overloading is first noticed.

Intermodulation tests can be
made very quickly and easily with
the Model 31. The percentage of
intermodulation is usually very
low at low output levels, and the
percentage of distortion will in-
crease at a slow rate as the output
of the amplifier is increased. The
increase in intermodulation dis-
tortion is usually very gradual un-
til the overload point is reached
and then the increase is very rapid.
Intermodulation distortion tests
should be made at various signal
levels between minimum and max-
imum output.

Table 1 contains many of the
values that were obtained when

intermodulation checks were made
during the development of the
modified Williamson amplifier of
Fig. 1. Note that a much greater
difference in distortion percentage
was produced when the output
was increased from 20 to 25 watts
than that obtained between 10
and 15 or 15 and 20 watts.

Further explanation of Table I
is required since we list the rms
voltages developed across the load
resistor as well as the voltage read-
ings from the meter of the inter-
modulation analyzer. We listed
both because an AC meter could
be used if a 60 cps sine-wave signal
were used instead of the mixed-
frequency signal from the inter-
modulation meter. The amplifier
is actually developing more power
than that indicated by the meter
of the intermodulation unit be-
cause the meter is not very sensi-
tive to 3000 cps. When the inter-
modulation meter alone is used to
check power output, we have to
compensate by the factor of .8 as
indicated by the difference in the
values listed in columns 2 and 3 of
Table I. It should be mentioned
that this factor will be different if
the analyzer provided signals hav-
ing different frequencies than
those used in this case.

The intermodulation analyzer
is valuable because of the amount
of data that can be found in one
series of tests. In addition to the
distortion figures indicating how
linear the operation of an ampli-
fier is, we also learn the power
capabilities of the amplifier. A
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RCA SELENIUM RECTIFIERS utilize modern design--full surface ventilation with no chance of center-core
hot-spots. Note the corrugated spring-steel separators which provide positive multiple-area contacts with
each plate. This open construction facilitates free-flow of air and efficient cooling of the plates, and mini-
mizes the possibilities of overheated components in compact TV, radio, and phonograph designs.

The one-piece assembly-yoke with the molded mounting stud prevents twisting or squeezing the stack
during installation. Rigid construction minimizes the possibility of “barrier” breakdowns—gives greater
assurance of dependability in operation.

So, when you need a replacement selenium rectifier, ask your distributor for a dependable, long life
RCA SELENIUM RECTIFIER. Available now in 12 types, ratings from 65 Ma to 500 Ma.

SELENIUM RECTIFIERS

Radio Corporation of America* Harrison, N. J.

400 ma (compac!)

1 500 ma icompact)
211G =210Gt

500 ma— =204G 400 ma -«203G1
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Examining

DESIGN

Features

Modular Portable Radio

Modular construction is one of
the features in a new Motorola
three-way portable radio. A con-
ventional circuit design is em-
ployed in the HS-515 chassis used
in the radio, but two modules take
the place of many separate re-
sistors and capacitors. Since rela-
tively few parts are mounted on
the printed chassis, it has a neat
and compact layout.

In Fig. 1 (a photo of this chas-
sis), it can be seen that wiring is
plated onto both sides of the chas-
sis board, with all components
fastened on its top. The converter
and second-detector tubes are
mounted on the modules because
most of the modularized compo-
nents are associated with one or
the other of these tubes. The
sockets of the other three tubes in
the receiver (the RF, IF, and
audio output tubes) are wired di-
rectly to the board.

The power supply utilizes a
selenium rectifier when the re-
ceiver is operated from a power
line. Besides the rectifier, the fol-
lowing components which are in
the power supply are not modular-
ized: a three-section filter capaci-
tor, one other capacitor, and three
resistors. These parts, plus one
plate bypass capacitor in the audio
output stage, are the only conven-
tional resistors and capacitors in
the entire receiver.

Other components not in the
modules are the RF coils and IF
transformers, the tuning capaci-
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(B) Detector-AVC-Audio Stage:

Fig. 2. Schematic Diagrams of the Modules Used in the Motorola Chassis HS-515.
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STABLE...
WIDE BAND...

OSCILLOSCOPE

FOR
LAcK & wHITETY

® Wide Band ... DC to 5 mega-
cycles to accurately
show colorburst

® High Sensitivity ... 10
millivolts per inch RMS

NEW FLAT-FACE TUBE

for increased linearity of reading

ILLUMINATED
CALIBRATED

SCREEN ® 9 Tube Amplifiers

® 6x Expandable Sweep

® Line Frequency Phasing
® Built-in Voltage Calibrator

® |deal for many
industrial electronic
laboratory uses

DISPLAY INFORMATION
The trace is displayed on o type SADP1
{5ABP1) fiat faced Cathode Ray Tube with
high occelerating and post accelerating
voltages, providing sharp trace detail with
greater brilliance and better definition.
Flat faced tube provides a linear reading
and permits accurate photography of the
display information.
intensity Modulation: Input provided for
Intensity (Z-Axis) Modulation.
SPECIAL FEATURES
Both B 4 and line are fused for extra pro-

HCRIZONTAL AMPLIFIER tection,

VERTICAL AMPLIFIER

Frequency Response:
Wide Band; DC to 5 MC {within 3 db).
Narrow Band; OC ta 2.5 MC (within 3 db).

Pulse Response: Excellent puise response with
a Rise Time of .07 Microsecands.

Sensitivity:
Wide Band; 35 MV RMS per inch.
Narrow Band; 10 MV RMS per inch.

Vertical Attenuator: Frequency compensated
decade steps of 1 ta 1, 10t0 1, 10010}
and 1000 to 1. Seif-cantained valtage
calibrotor pravides peak-to-peak calibrat-
ing voltages of 100, 10, 1, 0.1 volts.

Gajn Control: Non-frequency discriminating
10 to 1 gain control.

input impedance: 2.2 megohm, 50 upf.

Deflection: Full Screen vertical defiection
without low or high frequency distortion.

Shock Mounted Amplifiers.

Direct Cannection:

Sensitivity; 25 volts RMS per inch.
h

input imped 2.2 9 20 wpf.

Zrequency Response: DC ta 500 KC {within
(3 db).

Sensitlvity: 75 MV RMS per inch.

Horizontal Attenuator: Frequency compen-
sated decade steps of 1 to 1, and 10 10 1.

Line Sweep: Phaseoble {opproximately 180°)
line frequency is available.

Anput Impedance: 2.2 megohm, 50 wyf.

Deflection: 3 times full screen horizontal
deflection withaut law or high frequency
dlstortion.

Shock Mounted Amplifiers.

Direct Connection:
Sensitivity; 35 volts RMS per inch,
Input imped e; 2.2 goh 20 puf.

TIAE BASE GENERATOR

Sweep Functions: Recurrent and driven.

Frequency: Frequency caverage from 2 CPS
to 30 KC in 7 ranges. Provision for exter-
nal capacities for slower frequency sweeps.

Fixed Sweep Frequencies: 30 and 7875 cycles.

Synchronization at line or 2 times fine
frequency.

Time Base Expansion: Time base expansion

Test Signals:
Line Frequency; 3 volts RMS per inch.
Sawtooth; available from front panel.
Shielded; My Metal mognatic shield gives
pr ion fo cathode ray tube
against effect of external magnetic fields.
Flat Faced Tube; permits linear reading of
display information and facilitates
phatography.
Stabilized; sweep lengths and synchronita-
tions are maintained as signal line varies.
HLUMINATED CALIBRATED SCREEN
The illuminated calibrated screen is bocked
with a green filter which reduces reflec-
tions caused by incidental iHumination
thereby permitting accurate quulnahve
and quantitati Asti
fo:us control provides o new s'andurd in
undistorted sharpness.

for those of you who want the
very best . .. see and try the 770

of six times full screen {30 inches) with
complete p ing of expanded trace.

ot your Parts Jobber today. Write
for additional technical details.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10566 Dupont Avenue » Cleveland 8, Ohio
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LINE

for miniature
transistor radios

Mallory Mercury Batteries are
your best bet for the big new
market offered by new “pocket-
size’’ transistor portable radios—

First in performance. Mallory
pioneered the mercury battery —
the powerful, long-life power
source that helped make these
new radios possible.

First in valde. Mallory Mercury

Batteries cost less per hour of
operation. They’re fast-moving,
good profit-makers for you . . .
good valueforyourcustomers, too!

’“’ SPECIAL INTRODUCTORY
BATTERY MERCHANDISER

Because of the remarkable shelf life of
Mallory Mercury Batteries, now for the
first time you can stock batteries without
T N B fear of inventory loss. This introductory
CERAR - L assortment covers all popular transistor
portables. No extra charge for the
display unit! Order yours today!

rO R RN

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

tor, the volume control and on-off
switch, and the battery switch.

Schematic diagrams of the mod-
ules are shown in Fig. 2. Compo-
nents that are incorporated in the
modules are boxed in by dotted
lines: The encircled numbers that
lie next to the dotted lines refer to
the various riser wires through
which the connections between the
module and thé wiring board are
made.

Module K1 in Fig. 2A contains
most of the circuitry of the con-
verter stage. Notice that the oscil-
lator coil is wholly within the
module. The tuning slug for this
coil is accessible from the bottom
side of the wiring board. Capaci-
tors C3 and C4 have no direct
bearing on the operation of the
converter stage.

Module K2 is shown in Fig. 2B.
This unit contains most of the
components of the detector, AVC,
and audio amplifier circuits. In ad-
dition, there are three dropping
resistors which are part of the fila-
ment circuit. Points marked X

represent connections to the fila-

ment of the 1U5 tube. This is a
common point to which the vari-
ous circuits of the tube are re-
turned.

If a module or any other part
that has several terminal leads is
found to be defective, it can be re-
moved from the wiring board very
easily with the aid of a solder pot.
A portion of the board should be
dipped into the pot so that the
soldered connections of the faulty
component will all be loosened at
the same time. The component
can then be lifted straight upward
and away from the board. If a
solder pot is not available, the
technician may remove a module
by cutting the riser leads near the
wiring board. The leftover ends of
the leads may then be unsoldered
from the board one by one.

Radio-Intercom For Home Use

The Guardian Mark I, made by
G & M Eqgpt. Co., No. Hollywood,
Calif., is a combined AM radio re-
ceiver and intercommunication
system designed for custom instal-
lation in homes. A highly unusual
feature it includes is an electronic
fire alarm which automatically
broadcasts a piercing audio note
over the system in case of fire.

PF REPORTER - October, 1956



The Guardian includes a master
control console and a maximum of
5 remote speakers. These are suit-
able for flush mounting in walls.
The fire alarm is actuated by the
melting of a thermal switch, and it
is possible to wire the system so
that several of these switches can
be placed at various strategic lo-

cations throughout the house.
A block diagram of the master
console is presented in Fig. 3. A
conventional AC/DC radio re-

ceiver which covers the broadcast

band is incorporated in the con-
sole, and the audio stages of the
receiver serve also as amplifiers for
the intercom system. The audio
output is fed through a function
switch to a terminal board. The
remote speakers, two-way devices
which can function either as sound
reproducers or as microphones, are
connected to this board by way of
a bank of selector switches. When
the user wishes to utilize one of
the speakers as a microphone, he
sets the switches so that, the speak-
er will be connected to an input
transformer which drives an audio
preamplifier. The output of this
audio stage is capacitively coupled
to the first audio amplifier of the
radio receiver. The signal level is
determined by the setting of the
volume control.

If an input signal is applied to
the audio preamplifier while the
radio is playing, a squelch circuit
automatically goes into action
and the radio program is inter-
rupted. The operation of the
squelch circuit is as follows. The
preamplifier section of the 12AT7
tube employs grid-leak bias. When
an input signal appears at the grid
of this tube, the grid voltage goes
in a negative direction and the
plate voltage of the tube rises.
This positive swing of voltage is
capacitively coupled to the grid of
the squelch section of the 12AT7.
As aresult, the plate voltage of the
squelch section is depressed. The
plate circuit is coupled through a
capacitor to the AVC line of the
radio; therefore, the decrease in
plate voltage is registered as an in-
crease in negative AVC voltage.
The value of the AVC voltage re-
mains sufficiently negative to cut
off the converter and IF stages of
the radio as long as a speech signal
is applied to the preamplifier.

The fire-alarm multivibrator is

October, 1956 - PF REPORTER

right every
time in less
time...with

‘MALLORY
Midgetrols”

Control replacements are faster

... and every job is sure to sat-
isfy . . . when you use Mallory
Midgetrols.

Line switches are a cinch to
attach; no need to take the
control apart.

.. Custom-fitted shafts take onmly
= seconds; just cut to length and
insert the kind of tip your job
needs.

Long, quiet life assures customer
satisfaction...ends costly
call-backs.

Get Midgetrols from your
Mallory distributor, in resis-
tance values and tapers to fit
all popular TV and radio
circuits.

ALLORY

P. R. .MALLORY & CO. Inc., INDIANAPOLIS, 6, INDIANA
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PROFIT COMES BACK!

to phono cartridge and
needle market with. ..

EleithoYores®

Power-Point -replaces over
90% of all popular phono
cartridges. Power-Point
cuts inventory costs!
Power-Point is easy to
change! Power-Point sells
on sight!

What Power-Pointis: Power-
Point is a ceramic phono-
graph cartridge with jew-
eled™ playing tips in a SIN-
GLE unit—replaceable in
seconds without tools! Pro-
vides fresh cartridge and
two needle-tips at less cost
than comparable needles
alone.

Four basic types provide
Power-Points for any rec-
ord speed. Just $3.95 list.

Mail the coupon for
complete information.

*Superior synthetic sapphire or natural diamond.

Electro-Voice, Inc. o Buchanan, Michigan
Please send me Power-Point Technical.
Specification Sheet R610

_ state

THERMAL SWITCH
12AU7 ( NORMALLY CLOSED )
FIRE ALARM y e —~
MULTIVIBRATOR al
B+
- - —
12866 | _ | 12BA6 12AV6 socsﬁﬁ
TERMINAL
CONY IF AMP DET-AVCAF | AUDIO OUTPUT s
via
SPEAKER
t SWITCHES
] 1 SPEECH AND
To tve Une «—— 112AT7 0 | 312A17 | | S FUNCTION
SOQUELCH AF PRE-AMP TRANS SWITCH |

Fig. 3. Block Diagram of Control Console of Guardian Mark 1 Radio-Intercom System.

normally inoperative because the
plate circuit of the second section
is grounded. The connection to
ground is made through one or
more thermal switches in series
with a test switch. A thermal
switch is made of a ceramic ring
around which two metal strips are
bent. The ends of the strips are
sealed together with a metal that
has a low melting point. When the
heat of a fire melts the seal, the
contact strips spring apart and the
connection to ground is broken.
B+ voltage is then applied to the
multivibrator, and it begins to
oscillate. Its output is coupled to
the first audio amplifier of the
radio. The amplitude of this signal
is not influenced by the setting of
the volume control; therefore, the
fire alarm is always loud enough
to be heard.

Since the alarm note is devel-
oped by a multivibrator, it is rich
in harmonics and has a penetrat-

ing sound. A parallel combination

of a neon lamp and a capacitor is
connected in series with the plate
circuit of the first half of the
multivibrator. The periodic dis-
charge of the capacitor across the
lamp causes a brief interruption of
the alarm note about once each
second. The resulting sound is
somewhat like the clanging of a
bell or the yelping of a dog, and
the pulsed sound is more effective
than a continuous tone.

Double Potentiometer

The height and vertical linearity
controls of the Silvertone Model
7100 television receiver are com-
bined into a single component.
The two control potentiometers
remain electrically separate from
each other, but they are enclosed
in a common case located on the

front of the vertical chassis. (See
Fig. 4.)

The potentiometer shafts are
accessible from both sides of the
control; the rear ends of the shafts
pass through holes in the chassis.
Extensions made of plastic tubing
are attached to the shafts so that
the controls can be easily adjusted
from the rear of the receiver. The
front ends of the shafts are slotted;
thus, when the receiver is out of
its cabinet, the technician can use
a screwdriver to adjust the height
and vertical linearity controls
from the front side of the chassis.
He can then look directly at the
picture without having to grope
behind the chassis for the control
shafts.

Short-Wave Auto Radio

The auto radio shown in Fig. 5
can be tuned to the short-wave
band of 4.7 to 16 megacycles in ad-
dition to the standard AM broad-
cast band. This radio, the Motor-
ola Model 506, is designed for
universal use in cars that have 6-
volt electrical systems. The Model
506-12 is an almost identical re-
ceiver which is meant to be used
with 12-volt power supplies. These
short-wave radios are very similar

Fig. 4. A Double Potentiometer Used as
o Height and Vertical Linearity Control.
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At the Lew Bonn Company, lock and chain are still on this now-famous TV set. And the
total useful life of its Westinghouse RELIATRON Tubes is still to be discovered.

Westinghouse 11,000-hour Locked-TV Marathon
Shows how “Pre-Ship” tube test cuts call-backs

On April 25, 1955, the Lew Bonn Company set out to
demonstrate the superior performance of Westinghouse
RELIATRON® Picture and Receiving Tubes . . . and to
prove the benefits of the Westinghouse policy of testing
every tube in the warehouse before final shipment! They
started one of the most amazing marathons in years!

A TV set, chained and locked, was put on display in the
showroom of the Lew Bonn Company, Minneapolis. The
set was equipped completely with Westinghouse Reliatron
tubes—all taken right from stock!

Here’s what happened: at first check, 5,472 hours later,
all tubes were reported perfect. At second check, 8,784
hours (or over six years’ viewing time) later, still no failure!
After 9,144 hours, still perfect! Now the tubes have chalked

October, 1956 + PF REPORTER

up 11,592 hours—and they're still going strong!

W hat made possible this superior tube performance? West-
inghouse manufacturing quality, for one thing! For an-
other, PRE-SHIP TESTING . . . rigorous, six-step test-
ing of tubes for shorts, open circuits, excessive gas, loose
mounts, defective glass, and bad seals—all the common
causes of call-backs—all done at the local warehouse,
just before the tubes are shipped to your distributor!

This unique testing policy is insisted upon by Westing-
house as the only way of assuring quality-perfect tubes
every time . . . the best way to eliminate costly call-backs,
win customer confidence. Stock up on Westinghouse tubes
—“pre-ship tested” to guarantee dependability and top
performance. Call your Westinghouse distributor today!

WATCH WESTINGHOUSE

WHERE BIG THINGS ARE HAPPENING FOR YOU!

6ET-4115
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over! That's the proof of
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gineering, finest compon-
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~ BANDSWITCH

¥
TUNING
CAPACITOR

Fig. 5. Motorola Model 506 Broadcast and Short-Wave Automobile Radio.

to the conventional 6-tube super-
heterodyne receivers except for
differences in the tuned circuits.

The main tuning control is con-
nected through a dial cord to a
three-gang tuning capacitor. The
sections of this capacitor are per-
manently connected in the circuit.
Different sets of tuning coils are
switched into the antenna, RF,
and oscillator circuits for the re-
ception of the two different bands
of frequencies.

The receiver is equipped with a
bandspread control which can be
used for fine tuning of the short-
wave band. A slug in the short-
wave oscillator coil is attached to
a metal rod which extends through
the front panel of the receiver.
These parts are labeled in Fig. 5.
The bandspread knob is attached
to the outer end of the rod, and
the rod is threaded so that the
slug will move in and out of the
coil while the knob is being turned.

Six important bands of short-
wave frequencies are marked on
the dial, designated according to
their wavelengths of 62, 49, 41, 31,
25, and 19 meters. Tuning within
any one of these bands can be
done with the bandspread control
if the main tuning control is first
set to the center frequency of the
band while the bandspread con-
trol is at the center of its range.

The Neutrode Tuner

A single neutralized triode stage
1s used as an RF amplifier (Fig. 6)
in the new Standard Coil Neu-

trode tuner. A signal is fed back
from the plate circuit to the grid
circuit through the neutralizing
capacitors C2 and C3, and this
signal compensates for the un-
desirable feedback which takes
place through the grid-to-plate
capacitance of the tube.

The RF amplifier employs a
new type of tube, the 2BN4 (or
the companion type, the 6BN4).
The cathode of this single triode
is connected to both pin 1 and pin
6 of the base, and the grid is con-
nected to both pin 2 and pin 7.
These dual connections are used
so that the effective lead induc-
tance and lead resistance will be
minimized.

The other tube in the tuner is a
5CG8 (or a 6CG8) used in a con-
ventional oscillator and mixer cir-
cuit. It is a combined triode and
pentode which have a common
cathode with dual base connec-
tions.

A printed wiring board (Fig. 7)
is included in the Neutrode tun-

26N4 @L | AN
FROM V

ANT
CiRCUIT

®@l—
AGC

Fig. 6. Schematic of the RF Amplifier
in the Standard Coil Neutrode Tuner.
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ELMENCO

"THE WORLD'S
FINEST
CAPACITORS”

immediate service nationwide

THROUGH YOUR LOCAL

DISTRIBUTOR

SEND FOR YOUR FREE
1956-57 CATALOG

ARCO ELECTRONICS INC.

CATALOGED IN
F’ 1' 64 WHITE STREET NEW YORK 13, N. Y.
H S‘ R BRANCHES

1| MA
_.' II ARCO ELECTRONICS INC. ARCO CAPACITORS INC. ARCO ELECTRONICS INC.
o

CHICAGO 5, ILLINOIS LOS ANGELES 19, CALIFORNIA DALLAS 19, TEXAS
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AT LAST ... one tester that does the whole job!

Faster—Easier—Better

NO OTHER
QUICK-TEST
TUBE CHECKER
IS SO
COMPLETE

The Advanced, Inproved,

ELEIES

TY and RADIO TUBE CHECKER
with the Exclusive Anko "Grid-Snooper"

that spotlights troubles

CHECKS MULTI-SECTION TUBES—

UP TO 4 SECTIONS—

ONE SECTION AT A TIME—
WITHOUT ADDITIONAL
SWITCHING!

A Necessity for Profitable
Operation

The Anko-Teletest is so advanced in de-
sign that it not only accurately tests
over 300 tubes in use today, but also has
10 spare sockets for new tubes that can.
not be tested on presently wired sockets,
so that it will fill your needs for years
to come.
Tells the “inside story" of every set quick-
ly and reliably — speeds bench work,
pleases customers on service calls,
Simple to Use
No special skill or experience required—
anyone can operate with speed and effi-
ciency. A model of simplicity in spite of
its advanced design.

Costs Little More But Worth It
You can own the all-inclusive Anko-Tele-
test for just a few dollars more than par-
tial, inadequate testers, and have the
benefit of top quality, serviceable equip-
ment for years to come,

Ask Your Jobber for
a Free Bench
Demonstration on
Your Toughest
Problem!

I. Checks for shorts from

. Quick-test feature eliminates
roll chart and multiple switch-

tubes in minutes.

. Dynamic loaded test puts
tubes under fully loaded con-
ditions.

. Long life case —so light it
can be carried anywhere, eas-

fabric that resists scratches
and scuffing. Trimmed with
genuine leather. Detachable
hinged cover with firm hold-
ing catch.

ANKO

any element to any ad-
jacent element—requires
no additional set- up.
Special tests for gas,
grid emission and grid
shorts on all one and
two section tubes.

Tests an entire set of

Heavy duty wood case
covered with imported

Fully Guaranteed.
@ 90 day warranty on
all defective material

and workmanship.

MANUFACTURING

COMPANY, INC.
5042 W, State St., Milwaukee 8, Wis.

NEUTRALIZING
CAPACITOR

FINE-TUNING FIXED
CONTROL CAPACITORS

Fig. 7. Printed Wiring Board of the
Neutrode Tuner.

er. Small ceramic discs having a
conductive coating on each side
are used as capacitors. Small gaps
are left in the printed wires at
places where these capacitors are
to be installed. The discs, which
have no leads, are then inserted
into the gaps at right angles to
the wiring board, and the coatings
on the discs are soldered to the
ends of the printed wires.

One plate of the fine-tuning ca-
pacitor is printed on the wiring
board, and the other plate is a
piece of metal which is hinged to
the board and moves when the
fine-tuning control is rotated.

The replacement of a defective
resistor is not difficult because the
terminal leads of all resistors are
accessible. The resistor leads are
neither crimped onto the wiring
board nor inserted through it; in-
stead, they are fitted into notched
holes in the board. This type of
connection can easily be broken if
a small soldering iron is used
together with a knife or solder
pick.

New Tubes Handle Stronger Signals

Extremely strong television sig-
nals are now available in some
metropolitan locations, and the
RF and IF stages of new receivers
must be designed to amplify sig-
nals of widely different strengths
without introducing distortion.
When a very powerful signal is re-
ceived, considerable AGC voltage
is produced within a receiver. As a
result, the grid voltages of the con-
trolled amplifiers sometimes reach
such high negative values that the
tubes are driven nearly into cut-
off. An amplifier operates in a non-
linear manner under these condi-
tions. The signal then becomes
distorted, and it may be rectified
or detected. Cross modulation or
modulation of the desired signal
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by an interfering signal occurs
most readily when the amplifica-
tion is nonlinear.

Receivers will perform better
during reception of strong signals
if the range of linear operation of
the RF and IF amplifiers can be
extended. One method of stretch-
ing this range is that of using a
tube with a semiremote cutoff in-
stead of one with sharp cutoft.

The 6BC8 is a new type of tube
that has the characteristic of semi-
remote cutoff. In its other specifi-

cations, this tube is similar to the |

6BZ7. Both tubes are used in cas-
code RF amplifiers.

The 6BZ6 is an IF amplifier
tube that has semiremote cutoff.
This tube is patterned after the
6CB6 in all other respects.

Another answer to the problem
of nonlinear amplification of
strong signals lies in the use of
tubes with a sharp cutoff but with
a relatively great spread between
zero bias and cutoff bias. One tube
of this kind, the 6DES, is an IF
amplifier which is nearly identical
to the 6CB6 in all specifications
except the cutoff characteristic. In
tubes with sharp cutofl, this rating
is expressed in terms of the value
of grid bias at which the plate cur-
rent will be reduced to 10 micro-
amperes. This value is —8 volts for
the 6CB6 but —10 volts for the
6DE6.

Two of the older tubes are
listed in the following table to-
gether with the new tubes that can
replace them if elimination of an
overloading condition is necessary.

INTERCHANGEABLE TUBES

Replacement for
Extended-Range
Original Tube Operation
6BZ7 6BC8
6CB6 6BZ6
6CB6 6DE6

When exact replacements for
the new tubes are not available,
the appropriate older tube can be
used temporarily. A

CORRECTION NOTE
In “Printed Wiring Boards
(Part I),” August 1956 issue,
all figures giving thicknesses of
copper foil should have been
ten times the values shown.
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Give your customers
fine music reproduction

with their conventional
phonographs by installing the
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Ceramic Phono Cartridge

The WC10 “Twin-Lever” Improvement Cartridge has a
peak-free frequency response from 40 to 12,000 cps.

MODEL WC10 It makes conventional phonographs sound better than
List Price. .. ....... .$9.50 new—and its low list price enables you to make a sale
with two sapphire needles every time you suggest a "Twin-Lever” Cartridge.

The "Twin-Lever” replaces and outperforms 157 three-
MODEL WC10D speed, plastic-cased cartridges, crystal or ceramic,

turnover or single needle.
List Price. ..........$34.00

with a 1-mil diamond and a

It i ily installed i ith st 2%
3-mil sapphire needle is easily installed in any tone arm with standard Ya

mounting centers. Needle replacement can be accom-

in the arm.

plished in seconds—without tools—with the cartridge
o ;% / // wh @% Q/Ml&
IN ELECTRONICS SINCE 1925

SHURE BROTHERS, INC.

Microphones—Electronic Components

202 HARTREY AVENUE < EVANSTON, ILLLINDOIS




THE CASE OF THE

DUBLE SHOOTING

with
GEORGE

—LI
i

ELECTRONIC BOTTLENECK

George Fleiback was in love—
with his new oscilloscope, that is.
It was a beauty, with its imposing
array of knobs and binding posts.
George placed it in a prominent
position on his workbench, a posi-
tion it rightly deserved when you
consider all the things that can be
done with a scope — checking
waveforms for size, distortion, and
phase, comparing two frequencies,
tracing a signal from one end of
a receiver to the other. In fact, the
potentialities of the scope seemed
almost unlimited to George!

“But such enthusiasm had bet-
ter be directed towards a little
constructive work,”’ thought
George as he turned to the tele-
vision receiver on his bench. “No
sound,” the owner had said; and
the picture would only hold still
for a second. Well, there was some
sound, but it was so faint that
George had to get his ear right
down to the speaker to hear it, and
even then it was badly distorted.
The customer was right, though,
about the picture not being
steady. Both the vertical and hori-
zontal synchronization were un-
stable, with the horizontal sync
more critical than the vertical.

George noticed that if the con-
trast control was advanced, syn-
chronization was a little better, al-
though the picture itself tended to
overload. Another point which he
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by Paul C. Smith

noticed was that the picture qual-
ity did not seem to measure up
to normal standards. Possibly an
alignment touch-up would help;
but that would come later, when
and if he had cured the trouble or
troubles causing the more obvious
symptoms.

“Let’s see, now,” he thought,
“we’ve got weak sound, poor sync,
and a picture that may be down
a little in quality. Just where
would be the logical place to start
hunting the trouble?” (He had al-
ready made such routine checks
as checking the tubes, looking for

burnt components, etc.) He could
remember a recent experience with
a receiver in which he had started
at the sync circuits although the
video signal was also obviously af-
fected, and he was determined not
to make that kind of mistake
again. Since this particular re-
ceiver was of the intercarrier type,
and because sound, video, and
sync appeared to be affected,
George reasoned that the trouble
could be anywhere between the
antenna and the sound take-off
point. He decided to start at the
tuner output and to work toward
the video detector and sound take-
off point. That would give him
some practice in using the new
scope.

A block diagram of the problem
receiver is shown in Fig. 1. Except
for minor variations, this diagram
might well serve for dozens of
similar receivers. Of course,
George worked from a schematic
rather than a block diagram—the
latter is shown to keep things as
simple as possible.

George connected a detector
probe to his scope and was ready
to go. The signal from the local
TV station was normally strong
and of good quality, so he decided
to use it for tracing purposes
rather than to use the signal from
a generator. The first point he ex-
amined was the grid of the first
video IF stage, and the signal
there was not strong enough to be
seen even with the scope gain all
the way up, so he moved the probe

PICTURE TUBE

‘gy ANTENNA
I

VIDEO IF
TUNER  [—— AMPLIFERS [ ]

| S——

VIDEO i’!’.}——-—VIDEO AMP.

To Screen of Video Amp.

TO TUNER B/ .
B+ / b ond to Sound Amp.

SOUND

SOUND DET.

SREAKER D OUTPUT AND AMP.

SOUND
IF AMP.

b= o

TO TUNER

POWER SUPPLY B8+330v

To Vert. Defl.

B+ 385v

AND AMP

SYSTEM N |

To Hor. Defl., Sync Sep., J

Plate of Vid. Amp. and Pix Tube. To Vert. Defl. Coils

vERT snc sep |
DEFLECTION

HOR.
DEFLECTION
SYSTEM

HIGH

VOLTAGE |10 PiK Tube

] To Hor. Defl. Coils

Fig. 1. Block Diagram of George’s Problem Receiver.
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ONEYBACK GUARANTEE ON THE
WORLD'S FINEST SERVIGE DATA!

Howard W. Sams will prove to you that
P“OTOFACT will help you solve any service problem

FASTER, EASIER, BETTER, MORE PROFITABLY

GET THE PROOF...DO THIS NOW:

Choose a “Tough Nut” See Your Parts Distributor Give PHotoFACT the “Acid Test”

Pick a set that’s been giving vou Loox up the set in the Sams Index With the proper pHOTOFACT Folder
plenty of trouble—the tougher the § to rHoToFacTt Folders. In just 60 § by your side, start solving your
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set . . . your shop . . .
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SAVES YOU TIME ON EVERY SERVICE JOB...
HELPS YOU EARN MORE DAILY

HOWARD W, SAMS, INC. » 2201 E. 46th ST. « INDIANAPOLIS, IND.
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to the grid of the second stage and
obtained a waveform of usable
size there. Except for certain ir-
regularities in the amplitude of
the horizontal sync tips, George
thought the waveform appeared
normal, so he moved the probe to
the grid of the next stage.

At this point, he had plenty of
signal and therefore reduced the
gain of the scope. The horizontal
sync pulses were even more ragged
at this point, and the tips of the
pulses extended only to the base

of the vertical sync pulses.

The next stage was the video de-
tector. George used a low-capacity
probe from this point on and con-
tinued to trace the signal through
the video amplifier and sync sep-
arator stages. The farther he went,
the more confused he became.
Each stage seemed to contribute
some unwanted effect to the sig-
nal, but to him, these effects didn’t
seem to add up to any definite
indication except, of course, that
something was wrong somewhere.

‘“‘Blue Beaver’’” Electrolytics

Cornell-Dubilier’s “Blue Beavers”
are the serviceman’s very own.
They're sold only through author-
ized C-D Distributors. Full profit
and complete customer satisfaction
comes only with “Blue Beaver” Elec-
trolytics. They are a truly exclusive
capacitor—exclusive in quality and
long life performance—-and made
only by C-D, exclusively for the
service trade. Ask your nearby C-D
Distributor for catalog or write di-
rect to Cornell-Dubilier Electric
Corporation, South Plainfield, N. J.

()
Sy,
o o
o <)

) Cornell-Dubilier capacitors

:\ South Plainfield, N.J ; New Bedford, Worcester & Cambridge, Mass.; Providence & Hope Valley, R. |.; Indianapolis, Ind.,
Sanford, Fuquay Springs & Varina, N. C.; Venice, Calit., & subsidiary, The Radiart Corporation, Cleveland, Ohio.
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When the signal finally reached
the horizontal and vertical deflec-
tion systems, all the video had
been removed (this was normal).
The vertical sync pulse was good
enough to obtain synchronization
part of the time, but the horizontal
sync pulses were uneven and ir-
regular, causing the picture to jit-
ter and tear horizontally.

By this time, George was ready,
to try some other line of approach.
He had a hunch that he had not
attached enough importance to
the loss of sound, even though the
sync and video portions were also
affected. A close check of the
audio circuits on the schematic
showed that a defect in these cir-
cuits could affect the other por-
tions of the receiver. The output
of the sound detector of the re-
ceiver was connected to the grid of
a 6AV6 amplifier stage which was,
in. turn, coupled to a 6V6GT out-
put stage.

The cathode resistor of the
6V6GT was not returned to
ground; instead, its lower termi-
nal was made to serve as a B+ sup-
ply point for the three video IF
amplifier stages, the 6AV6 ampli-
fier stage, the screen of the video
amplifier stage, and a portion of
the tuner. The cathode resistor
was bypassed by a 50-mfd, 50-volt
electrolytic capacitor, and the
screen of the 6V6 was also by-
passed to the lower terminal of
the cathode resistor by a 40-mfd,
450-volt capacitor.

George made a quick test by
shorting the grids of the last two
audio stages to chassis, and the
rather weak pop which he ob-
tained confirmed his suspicions
that something was wrong in these
stages. After he had made a few
voltage and resistance measure-
ments, he was able to locate the
defective component. The voltages
which he found at the 6V6 and
which he measured with a 20,000-
ohm-per-volt meter were as fol-
lows: at the plate, 365 volts; at
the screen, 365 volts; at the cath-
ode, 100 volts; and at the lower
terminal of the cathode resistor,
54 volts. The cathode resistor, in-
cidentally, was color-coded for 220
ohms.

What component did George
find defective? Check your an-
swer by turning to page 65. A
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Voltage Measurements
(Continued from page 33)

ceiver when a voltage comparison
test is to be made. Checks made
on a receiver in the absence of any
incoming signal are often referred
to as static tests. Although trou-
ble shooting under static condi-
tions is very popular in the field of
television servicing, many techni-
cians prefer to take measurements
with a local signal applied.

While probing through the re-
ceiver taking voltage measure-
ments, it is often possible that by
disturbing a defective component
the receiver will return to normal
operation. If the trouble symptom
is loss of picture, loss of sound or
distortion in either, it is rather dif-
ficult to determine when the re-
ceiver operation is normal if no
signal is applied. When it is finally
discovered that the set is operat-
ing normally, the technician may
often be in doubt as to what he
had touched or moved to restore
operation.

A trouble of this nature can be
very difficult to locate, especially
if the trouble refuses to return
after additional probing. If the
original trouble was caused by a
solder short, one or more chassis
components may have been dam-
aged. Any component affected by
the short circuit may not cause
trouble until after the set has been
returned to the customer, thus re-
sulting in a costly call back. A
technician faced with such a serv-
icing problem would much rather
take voltage measurements with a
relatively strong signal applied to
the receiver; however, when tak-
ing voltage measurements under
these conditions, he may have
some doubt in his mind as to the
accuracy of the readings obtained.
If the measured values do not
coincide with those furnished in
the service data, he may not be
sure if the stage is defective or if
the variations are caused by the
presence of a signal.

Most set manufacturers and
publishers of service information
are aware of the problems con-
fronting the technician from the
standpoint of voltage comparison
tests. They realize that the service
technician could use accurate in-
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RCA Service Parts are factory-tailored to fit right, install fast.
You can depend upon their true-to-the-original design to keep
your service calls short, your profits high.

This RCA inductor, for example, has exactly the same inductance
and dc resistance values as the part originally built into an

RCA Victor television receiver. This means optimum “Q",

proper power-supply filter action—correct TV set performance. And,
because all RCA Service Parts—like this inductor—install easily,
they help cut daily bench-time by hours.

So, keep your servicing on-the-go, profitably. When you need
a replacement part for an RCA Victor TV receiver, radio, or 'Victrola"
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TRIAD
ISOLATION
TRANSFORMERS

AVAILABLE FROM STOCK
AT YOUR TRIAD JOBBER

Triad Isolation Transformers are
especially designed for isolation
of laboratory test equipment . . .
reduction of line disturbances . . .
elimination of undesired grounds.

They are ideal for use in screen rooms:
Such construction features as
“Climatite” treatment, liberaliuse of high
quality materials and static shielding
insure optimum performance and long life.

Type List. V. A Input Output’
No. Price Output Volts Volts
N-51X $ 7.10 35 115 115
N-6BX 8.95 40 230/115 115
N-53M 14.00 85 115 115
N-54M 17.10 150 115 115
N-674 16.30 150 230/115 115
N-55M 30.20 250 115 115
N-66A 2540 250 230/115 115
N-57M 50.70 500 115 115
N-59M 86.50 1000 115 115
N-52M 38.70 350 95 to 130 115

With switch and meter for primary voitage control.
Detachable cord.

.

Write for

Catalog TR-56

TRANSFORMER CORP.

4055 Redwood Ave., Venice, Calif, |
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Fig, 1. Voltage Readings Obtained for a Conventional Tuner.

formation concerning voltage vari-
ations under both signal and no
signal conditions, but the major
difficulty in an undertaking of this
kind is standardization. It has
been found through experience
that the most logical solution is to
record voltage values obtained
with no signal applied to the re-
ceiver. This test condition can be
duplicated by the technician re-
gardless of geographical location:
accuracy will not depend on the
use of a signal having a definite
strength.

Knowing what voltage differ-
ences to expect under signal and
no signal conditions is a definite
advantage to the technician. In
order to provide information re-
garding some of these voltage
differences, the author has con-
ducted a series of laboratory tests.
These tests include a complete
voltage analysis of several differ-
ent television receivers under both
signal and no signal operation. A
Triplett Model 631 VTVM was
used to make all DC voltage meas-
urements, and an Adjust-a-Volt
variable transformer was used to
regulate the line voltage at 117
VAC. Two sources of signal were
used—one a local television sta-

tion, and the other a test-pattern
signal from a closed circuit system
within the laboratory. A Simpson
Model 488 field-strength meter
was used to monitor and evaluate
the two signal levels. The signal
from the local station produced a
relative reading of 400 to 500
across the antenna terminals of
each receiver tested and the signal
on the closed circuit measured ap-
proximately 800 to 1,000.

No signal was applied to the an-
tenna terminals when taking the
static measurements. In addition,
the tuner of each receiver was po-
sitioned on an unused channel and
all receiver controls were set for
normal operation under both sig-
nal and no signal tests. The values
and percentages mentioned in the
following discussion are averages
derived from these laboratory
tests. They will not represent the
exact variations found in every
television receiver but are in-
tended to give an over-all picture
of the DC voltage changes one
might normally encounter.

Tuner

When taking voltage measure-
ments in the tuner, it is usually
desirable to use a tube-socket

1ST VIDEQ 2ND VIDEO

IF AMP IF AMP
mloovV 490V
A +230V 4+230V

| =
e 5V
§ § a+ 2V

s eIy

T

[ L J
S LA )

] =.]05v
A 15V

n-lV u 4100V Y n+100V
a-s5v 125v alsv alI5Y
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A - VOLTAGE WITH SIGNAL

3RD VIDEO
IF AMP

v =105V
i :gv"l5v
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4.5V

1
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Fig. 2. Representative Voltages for the Average Video IF Section.
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adapter so that the tube pins will .|

be accessible. Some of the bases
for the more modern tuner tube
shields, however, are small in di-
ameter and will not permit the use
of conventional adapters. If the
technician is unable to obtain a
smaller adapter, it may be neces-
sary to modify one of the older
styles.

Removing tube shields to meas-
ure tuner voltages may change the
oscillator frequency. If a reading
is to be taken under signal condi-
tions and an adjustment of the
fine-tuning control will not com-
pensate for this frequency change,
it may be necessary to make an
adjustment to the oscillator cir-
cuit.

Fig. 1 shows the voltages pres-
ent around the various stages of a
typical cascode tuner. Note that
the voltage at the input grid of
the RF amplifier increases in a
negative direction when a signal
is applied. This is to be expected
since this grid is supplied with
AGC voltage. The grid voltage
with a signal is usually 2 to 4 times
greater than without a signal.

Further analysis of the cascode
RF stage shows that the voltages
at the plates of the two sections
are slightly higher when a signal is
being received. This can be attrib-
uted to the increased bias on the
input section. The resistance of
the first section increases and re-
sults in a greater voltage drop be-
tween plate and cathode. Since
the two sections are connected in
series, the increased drop across
the first section increases the bias
on the second section and thereby
causes the resistance of this sec-
tion to be greater.

The increase in the plate volt-
age of the second section cannot
be attributed entirely to the cur-
rent decrease through the cascode
circuit. This voltage is actually a
B4 source voltage and increases
slightly when a signal is being re-
ccived because of the decreased
tube current in many of the cir-
cuits throughout the receiver. The
reason for this fact will ‘become
apparent as this discussion pro-
gresses.

The negative DC voltage at the
grid of the mixer stage will usually
increase to twice the static value
when a signal is tuned in. If the
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Fig. 3. Representative Voltages for the Average Video Circuits.

grid voltage remains unchanged
when a signal is applied, the meter
probe may be detuning the circuit
and causing improper mixing ac-
tion to take place. Plate and
screen voltages of this stage were
found to increase by 8 to 109%.
This seems logical, since the bias
on the stage increases with a sig-
nal applied.

If the local oscillator is operat-
ing properly, the voltage present
on the grid will usually be 2 to 4
volts negative with respect to
ground. This voltage should be
measured with a VTVM and the
fingers should be kept well away
from the tip of the probe to insure
a more accurate reading. A finger
touched momentarily to the grid
terminal should cause the meter
reading to decrease sharply if the
oscillator is operating. This volt-
age check may be operated on
each channel. The oscillator grid
voltage should remain approxi-
mately the same under both sig-
nal and no signal conditions be-
cause it is developed due to the
presence of the oscillator signal.
The plate voltage will vary in ac-
cordance with the changes in B+
voltage.

Video IF Section

The first and second video IF
stages are generally controlled by

AGC voltage. The grid voltages of
these stages will thus increase to a
value between one and five volts
negative when a signal has been
tuned in. The plate and screen
voltages may increase as much as
30% and the cathode voltages
will be reduced slightly due to the
decrease in tube currents. Refer
to Fig. 2 and note that the control
grid of the third video IF is essen-
tially at DC ground potential.
The grids of such stages should
therefore remain at zero DC po-
tential during both signal and no
signal conditions. With signal ap-
plied, plate and screen voltages
will increase about 10% due to
the development of AGC voltage
and the degeneration produced by
the unbypassed cathode resistors.
The voltage across these resistors
will increase slightly.

The grid voltage of an IF stage
will normally be negative with re-
spect to B—. A positive voltage
detected at this point may be an
indication that the stage is over-
driven, has a gassy tube, or that
the coupling capacitor in the grid
circuit is leaky. No voltage on the
cathode of an IF amplifier indi-
cates that no current is passing
through the tube or that the cath-
ode is shorted to ground. If the
tube is not conducting, there will
be no voltage drop across the

a-18v A']65V
B2

niv
48V
¥ -
= A

SOAUN:\IPD 'F-_'lsov RATIO DET
A.J65V -6V ..
A7V a- 10V
.7V u-150V
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AF AMP

AUDIO
=+ 90V ». 220V
OUuTPUT 4,220V

A+90V
A

Fig. 4. Representative Voltages for Average Sound and Audio Circuits.
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plate load or across the screen
dropping resistor. Any trouble
that causes less current through
the tube will result in higher than
normal plate and screen voltage
readings. An increase in voltage
across the cathode circuit indi-
cates that excessive current is
passing through the tube or that
there has been an increase in cath-
ode resistance. When the B+ sup-
ply to any amplifier is normal, any
defect In the stage that causes
more current to flow through the
tube will result in lower than nor-
mal plate and screen voltage read-
ngs.

Video Section

The simplified schematic in Fig.
3 shows typical voltages in the
video detector, video amplifier,
and picture-tube circuits under
both signal and no signal condi-

SYNC SEP
5 a+32V SYNC AP 8440V
A+ 40V A+48V
prser
w-3V w12V
A-R2V ' A-55V 1
: =

B : VOLTAGE WITH NO SIGNAL
A - VOLTAGE WITH SIGNAL

Fig. 5. Representative Voltages for the
Average Sync Circuit.

tions. The DC voltage at the input
of a typical video detector stage
is relatively constant for both sig-
nal and no signal operation. The
voltage at the output of this stage,
however, will usually increase to
5 to 10 times the static value when
a signal is being received. A con-
venient point to measure the out-
put voltage is across the detector
load resistor. In a video amplifier
stage, the control grid voltage will
usually increase to five times that
of the static value. The cathode
voltage may decrease slightly, but
this change may not be noticeable.
The screen potential may increase
10% with signal, and the plate
voltage may increase by as much
as 80%.

Picture tube voltages will re-
main relatively constant with the
exception of that at the driven ele-
ment. This voltage will usually in-
crease by 20 to 30 volts.

Sound and Audio Section

The voltage values shown in
Fig. 4 are averages of those found
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MODEL

260

world’s most’
popular.

Over half a million Model 260’s
have been sold to date! 20,000
Ohms per volt. You'll find it
wherever quick, accurate, elec-
trical checks are needed. It's so
handy, so dependable, so sensi-
bly priced! Ask your jobber.

Price, including
1 $38.95

Adjust-A-Yue
Carrying Casesfrom $6o75

Handle, only
MODEL 26

the new VOM with a 7" meter

20,000 Ohms per volt DC ond 5,000
Ohms per volt AC sensitivity . . . 33
ranges . . . compoct
7" case with Adjust-

A-Vue Handle .. . $59-50
- $ 9.95

Carrying Case

NEW!

»

AOM...the most
Complete Line of VOM’s

Select the one that fits your needs!

A,
)

O g Racg as,
e
t

Most sensitive VOM

available! A Volt-Ohm-Microom-
meter with o big 7” meter in o com-
poct 7”7 cose...33 ronges...Adjust-

A-Vue Hondle ...
price complete. .. .. .. $88'oo
Carrying Case ... ... $ 9-95

MIDGETESTER Model 355—New shirt-pocket size Volt-Ohmmeter $29.95
MODEL 240—Small VOM,; 14 ranges; up to 3000 volts AC or DC $26.35
MODEL 230—Small VOM; 12 ranges; up to 1000 velts AC or DC $24.95
ROTO RANGER Model 221—25 Separate meters at turn of a switch $75.00

(o]

LABORATORY STANDARD —For instrument calibration. Price on application.

ELECTRIC COMPANY

World's Largest Manufacturer of Electronic Test Equipment

5200 West Kinzie St., Chicago 44, Ill. Phone: EStebrook 9-1121
In Canada: Bach-Simpson, Lid., London, Ontario
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CERAMIC CARTRIDGES

"Clearamic’

N e o o e e s e

LOADED with
PROFIT

® Lightweight,
miniature size,
greater compliance

® New mechanical
construction gives
higher output

® New "throw-away"
element

® Simple replacement,
snap-in action

® Assorted stock
orders totaled for
maximum discount

® ‘‘Clearamic"—The "new

look in good listening”

New Turnover Type

Response . , . 40-12,000 cycles
Output . . . 1-1.2 volts

Sales representatives in principal cities
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New Single Needle Typs

Responss . .. 40—12.060 cycles
Output . ., 1-1.2 voits

Turnover type features
“throw-away' element
offering snap-in replace-
ment of both element and
needle assembly for es-
sentially the price of a
good replacement needle,
Singleneedletypefeatures
simplified self-locating
needle replacement.

Ask for the handy new
“‘dispenser’’ assortment
— meets almost al! re-
placement needs.

ELECTRONICS
DIVISION
ELGIN N»ATIONA[ WATCH COMPANY

For Cartridges:
370 South Fair Oaks Avenue
Pasadena 1, California
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VERT MULT

A - VOLTAGE WITH SIGNAL

B = VOLTAGE WITH NO SIGNAL

VERT OUTPUT
8250V
Aa+255Y

m+250v
41255V

Fig. 6. Representative Voltages fo

in typical sound and audio cir-
cuits. It can be seen that the volt-
age at the control grid of the
sound IF amplifier is more nega-
tive when a signal is present. Since
this represents an increase in bias,
less current flows through the tube
as indicated by the higher read-
ings obtained at the plate and
screen with signal applied. When
a signal is present in the con-
ventional detector circuit, the
voltages at the input will generally
increase to ten times the values
produced under static conditions.
The voltages at the detector out-
put will be increased by an even
greater amount.

In the gated beam type of de-
tector, there will be only slight
variations in the DC voltages at
the input and quadrature grids
under the two signal conditions.
The voltage at the plate of this
stage may increase by 25 to 309
while only a 109% variation will
be noted in the screen voltage.
Changes in the setting of the buzz
control will cause the voltages
around the stage to change con-
siderably.

Voltages in the AF amplifier
and audio output stages are not
often affected by variations in the
input signal level. Any voltage
changes between signal and no
signal conditions usually will not
exceed ~10%.

r a Typical Vertical Sweep Section.

Sync Section

The values of voltages present
in the sync circuits depend largely
on the strength of the incoming
signal. In the majority of troubles
involving the sync system, the
technician may prefer to make
various checks with a strong local
signal applied to the receiver. Al-
though an oscilloscope is generally
used while troubleshooting this
section, a VITVM comes in very
handy when used to check bias
conditions and plate voltages.

As indicated in Fig. 5, the con-
trol grid voltages of both the sync
separator and amplifier will often
increase to four or five times that
of the static value with a normal
signal applied. When the cath-
odes of these two stages are not
grounded, the voltages at these
elements may increase from 5 to
10% with signal. The plate volt-
ages will usually increase 10 to
20% depending upon the signal
strength and B voltage distri-
bution.

Vertical Sweep Section

Voltages throughout the verti-
cal sweep section remain fairly
constant when measured with and
without an incoming signal. (See
Fig. 6.) The input grid to the ver-
tical oscillator will usually show a
very slight increase in negative
voltage when a signal is being re-

HO[E)?IISZCQFC HORIZ MULT HORIZ QUTPUT
|0V m-4v 8200V 8190V
AQV A-8V a-210V A+195YV Do NOT MEASURE
T [ — [—"w==
, ® oV =-7v =-25v w110V
AOM /o AL S 4-25v (L _N\Aidy
: '™ . v s
| 291% m.5V J
A+8V A HY | 1
B - VOLTAGE WITH NO SIGNAL {
A: VOLTAGE WITH SIGNAL =

Fig. 7. Representative Voltages for a Conventional Horizontal Sweep Circuit.
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ceived. Plate and cathode voltages
will remain relatively constant.
Any plate or screen voltage varia-
tions will be caused by the normal
increase in B+ voltage when sig-
nal is applied. This over-all in-
crease in B+ voltage is due to less
tube conduction throughout the
receiver. Most of the grid and
cathode voltage readings in the
vertical sweep circuit will depend
on the frequency of the oscillator
and settings of the height and
linearity controls.

Horizontal Sweep Section

Typical voltage values for a con-
ventional horizontal sweep section
are shown in Fig. 7. In the AFC
discriminator circuit, the voltages
at the diode elements receiving the
sync signals will increase to about
twice the value present under sta-
tic operation. Very little or no DC
potential will be detected at the
diode elements supplied with the
sawtooth reference signal, and
this voltage is relatively unaf-
fected by signal conditions. As a
general rule, the voltages in the
horizontal oscillator and output
circuits will not change appreci-
ably between signal and no signal
conditions. The technician should
remember that the frequency of
the oscillator plays an important
part in the development of many
voltages in the horizontal section,
and the wvalues will therefore
change with frequency.

Summary

Voltage measurements are very
helpful to the service technician
provided they are made with ac-
curacy. Voltage comparison tests
can be used in localizing a particu-
lar trouble to one section of a re-
ceiver and to provide an indication
which will lead to the discovery
of the faulty component. Full effi-
ciency of this form of trouble
shooting can be realized only if
the technician can ipterpret his
findings properly. He should also
keep in mind the various factors
that can affect the accuracy of
his measurements. The points
brought out in this discussion were
intended to acquaint the reader
with some of the possible reasons
why discrepancies may be encoun-
tered when voltage comparison
tests are made. A
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WHICH CAME FIRST??

There’s a lot of controversy about which came first, the chicken or the egg
... but there’s no question about the fact that University has been first with
many of the most sensational developments in the loudspeaker field.

Merely being first is not enough. We, at University, subject every new
product to the most rigorous laboratory tests, placing it on the market only
when it has been brought to the peak of perfection. (Our customers have felt
it was worth waiting for these “proven-firsts”).

We've always enjoyed the challenge of finding new answers to old prob-
lems as well as exploring entirely new fields in audio engineering. Perhaps
that’s the reason University has become the leading manufacturer of spe-

cialized loudspeakers and components.

For the record—here are some of the “firsts” which we have engineered.

University was the FIRSTto ...
Pioncer high power reflex trumpets . . .
now the industry standard

Introduce radial projectors . .
coverage still more economical

. making full

Achieve the one-picce integrally cast tone
arm, reflector and bell Cobreflex—permit-
ting durable construction of intricate designs

Offer wide-range response, breakdown and
weatherproof driver units . . . bringing the
best in Sound to public address

Devise “rim-centered” diaphragm /voice coil
and magnet assemblies . . . eliminating need
for shims and guides, ensuring shock and
vibration-proof reliability

Depart from obsolete, erratic-performing

LISTEN |ﬁ léfw’mﬂ"y‘emaé betlor.

UNIVERSITY LOUDSFPEAKERS, INC.,

64

multi-cellular and slit type diffraction pro-
jectors . . . by introducing the still superior
“reciprocating flare” principle for uniform
wide-angle dispersion of high frequencies
Make available high efficiency blast and
submergence-proof speakers for p.a. and in-
dustrial applications . . . opening new mar-
kets to Sound instaltations

Combine driver and multi-match transform-
er in one unit . . . substantially increasing
versatility of application and flexibility of
operation

Conceive ‘‘progressive speaker expansion’
(PSE) . . . together with specially designed
components such as adjustable impedance
voice coils, adjustable response woofers,
adjustable crossover networks

and others too numerous to mention

COMMERCIAL -tNDUSTRIAL

B0 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y

Shop Talk

(Continued from page 17)

tant to the student’s future suc-
cess. This concerns public rela-
tions or the ability of the service-
man to meet the public he serves.
Most television service calls re-
quire that the serviceman enter
the customer’s home. The service-
man thus is placed, more or less,
in the position of a guest, and it is
necessary for him to conduct him-
self in a manner that conforms as
closely as possible with those ac-
tions which the customer con-
siders proper.

Many otherwise qualified tech-
nicians do not fully appreciate the
extremely important role they
perform as public liaison officers
for their respective organizations.
The television service industry has
discovered that every service call
1s, in part, customer servicing and,
in part, receiver servicing. Ask
any successful service executive
whom he considers more impor-
tant to the welfare of his business
—a top-notch technician who is
unable to talk to the public or an
average serviceman who has a
pleasing and likeable personality.
Invariably he will choose the lat-
ter type of technician. The only
safe place for the man who cannot
leave a good impression with the
customer is at the bench inside
the shop. In most other positions,
he has to come in contact with
other people. (And this includes
the position of service supervisor,
which is a natural step up for most
technicians.)

Most of us are neither highly
introvertive nor completely extro-
vertive. With a little training on
how to answer the customer prop-
erly, we can give a fair account of
ourselves. Unfortunately, that
training, in a formal sense, is not
readily available and so each of us
must learn more or less by experi-
ence. The result is too often costly.

Another subject of considerable
importance which is neglected by
many radio and television schools
is the basic essentials of business
methods. How do you put a busi-
ness on a profitable basis? How
can you determine exactly what
each repair job is costing you so
that you can arrive at an equitable
price to charge? These are not
simple questions to answer, even
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TROUBLE SHOOTING WITH GEORGE

The Solution

George let his enthusiasm for
his new oscilloscope get the better
of him and lead him into making
some premature tests in the
wrong direction, when it would
have been better to have first
made more basic tests. The oscil-
loscope is, however, a very useful
piece of equipment for trouble
shooting, especially on some of
the more difficult and obscure
troubles.

The trouble in this case was an
open cathode resistor in the 6V6
output stage. The fact that there
was practically no difference be-
tween plate and screen voltages
indicated a very low plate cur-
rent. At the same time, there was
a 46-volt drop across the cathode
resistor which indicated that its
resistance must have been very
high. The small amount of plate
current necessary to produce the
very faint and distorted audio
output was present as leakage In
the cathode bypass capacitor.
This current, together with the
leakage current of the screen by-
pass capacitor, accounted for B+
supply to the three video IF
stages and to the other points
mentioned. Since this supply
voltage was lower than normal,
the quality of the video and sync
signals was affected.

In such a case, the output
stage becomes a sort of electronic
bottleneck affecting stages not
normally associated with 1't;
therefore, for a while it escapes
suspicion.
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in a one-man operation. In addi-
tion to the records that must be
kept for tax purposes, you, your-
self, have to know exactly where
you stand. This fundamental
knowledge is essential for business
success.

If you are interested in learning
more about business methods,
check the night-school curriculum
in your community. A course on
the essentials of business may be
available to you.

REVIEW

If you stop to analyze the var-
ious functions for which a capaci-
tor is employed, you will find that
bypassing far exceeds that of any
other application. Such critical
amplifier characteristics as fre-
quency response, phase distortion,
circuit stability, and freedom from
parasitic oscillations are all gov-
erned by the value of the bypass
capacitor. In view of this impor-
tance, it might be desirable to re-
view those factors which govern
the choice of bypass capacitors in
typical circuits.

An article totally devoted to
this subject appeared in the
March 1952 issue of the Aerovox
Research Worker. This is a pub-
lication which is produced month-
ly by the Aerovox Corporation,
New Bedford, Mass. A subscrip-
tion is free.

As a start, it might be best to
define bypassing. It is the method
by which a low-impedance path is
provided around certain portions
of a circuit for electrical currents
of some frequencies and a high-
impedance path is provided for
other frequencies. Note that this is
an over-all definition of the by-
passing process and does not
specifically mention capacitors.
As a matter of fact, both inductors
and capacitors could qualify as
possessing bypassing qualities,
with each being the complement
of the other. That is, inductances
present a high impedance to high
frequencies and a low impedance
to low frequencies. Capacitors, on
the other hand; present a high im-
pedance to low frequencies and a
low impedance to high frequen-
cies. It is when a capacitor is used
to provide a detour around some
part of a circuit that the term by-
passing is most commonly em-
ployed.
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If we are to employ a capacitor |

for some bypassing function, then
we should first determine exactly
how its impedance varies with
frequency. This is given by the
equation:

1
 24fC

C

| where

X.=—capacitive reactance in ohms,
f—=frequency in cycles per second,
C—capacitance in farads.

N
10,000,000 |-
1000000
100,000

T

__ 10000 -
£ 000l
5
= 100
x

10

10 102 103 104103 108 107 108
FREQUENCY (CPS)
Fig. 1. Graph lllustrating Changes in |

the Reactance of a .001-Mfd Capacitor
As Frequency Varies.

From this, we see that capaci-
tive reactance is inversely pro-
portional to frequency. As an aid
in visualizing this action, the
graph of the reactance of a .001-
mfd capacitor versus frequency is
shown in Fig. 1.

One of the most frequent uses
of capacitors as bypass elements
occurs in the cathode circuit of a
tube. The purpose of the capacitor
is to shunt all of the signal cur-

rents around the cathode resistor |

so that no signal voltages will be
developed across the cathode re-

sistor. This is done to prevent de- |

generation or loss of amplification.
If a signal voltage does appear
across the cathode resistor, it will
act in opposition to the same sig-
nal voltage present at the control
grid and will lessen the effect of
the grid signal on the current flow
through the tube.

To illustrate how the correct
value of bypass capacitor 1is
chosen, let us consider an audio
amplifier intended to work over
the frequency range from 200 to
5,000 cps. For proper amplifier
operation, a cathode bias resistor
of 300 ohms will be employed.
Since the capacitor will have to
shunt signal currents away from
the resistor, its impedance to all
these currents should be sub-
stantially less than 300 ohms.
Furthermore, since capacitive re-

sow!

STACKPOLE
Phokaga

RESISTORS
at your

G-C Stackpole
Distributor

The same genuine Stackpole Carbon
Resistors used everywhere are now
packaged for greater convenience and
protection. You’ll find them in their
handy plastic boxes at your G-C
Stackpole distributor. Look for . . .
insist on . . . exact replacement G-C
Stackpole Carbon Resistors.

G-C ELECTRONICS MFG. CO.

Division of General Cement, Textron, Inc.
400 South Wyman St. ® Rockford, lllinois

Go To The Distributor Displaying

The G-C Stackpole Sign
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actance rises as the frequency goes
down, we know that if its impe-
dance can be made low at the low-
est frequency (here 200 cycles)
the impedance of the capacitor at
all higher frequencies will be even
lower.

Most circuit designers consider
a ratio of bias resistance to bypass
reactance of about 10 to 1 to be a
safe rule of thumb for most work.
This means that the reactance of
the capacitor should be 30 ohms at
200 cycles. By substituting these
figures in the reactance formula
and solving for C, we obtain an
answer of 26 microfarads. The
nearest standard value is 25 micro-
farads, and this would be used.

Important, too, is the operating
voltage of the capacitor. In the
present instance, this would be de-
termined by the total current
flowing through the cathode resis-
tor multiplied by the value of that
resistor. The value chosen should
exceed the peak voltage drop
across the resistor by at least 100
per cent and possibly more.

In this particular application, a
capacitor of higher value could be
used to provide better bypassing
action. This need not necessarily
be so. For example, consider the
cathode-modulated Class-C RF
amplifier shown in Fig. 2. Capaci-
tor Cy is required to bypass RF
around the modulation transform-

DRIVE
O=—— —

c- C+

, ..»1

LOW X¢

|
_L FOR RF
T

T |

MODUL ATOR Cx

HIGH X
FOR AUDIO

B+

Fig. 2. A Cathode-Modulated Class-C
RF Amplifier. Cx Should Neither Be Too
High Nor Too Low in Value,

er; however, if the capacitor is
made too large, the audio modula-
tion frequencies will also be
shunted to ground. What we must
do is to choose a capacitor which
presents a very low reactance to
the carrier frequency but a high
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reactance to the highest modula-
tion frequency. Fortunately, the
two frequencies are far enough
apart so that this can be done
rather easily. A .002-mfd capaci-
tor has a reactance of about 8
ohms at an RF frequency of 10
megacycles but almost 16,000
ohms impedance at 5,000 cycles.

Consider the screen circuit of a
tube. To prevent degeneration of
a type similar to cathode degen-
eration, the screen-grid voltage

i

Fig. 3. Bypass Capacitor C.. in the Screen
Circuit of a Tube.

should not vary with the signal
that is passing through the tube.
A constant voltage can be
achieved if a bypass capacitor is
used to ground the screen grid for
all signal frequencies. See Fig. 3.
The capacitor will not affect the

DC voltage at the screen grid, but
it will reduce the signal voltage to
a very low value if the capacitor
is properly chosen. It is common
practice to make the screen by-
pass reactance low compared with
the cathode-to-screen impedance
which is obtained by dividing the
screen voltage by the screen cur-
rent.

Usually, there is a dropping re-
sistor of moderately high value in
the screen-grid circuit, and it is
this resistor which essentially
establishes the cathode-to-screen
impedance; hence, the reactive
impedance of the bypass capacitor
could be made equal to or less
than 14, of this resistance at the
lowest signal frequency to be
passed by the amplifier. Note that
because the screen-dropping resis-
tor possesses a fairly high impe-
dance, the value of the bypass
capacitor need not be so high as
that of the cathode bypass ca-
pacitor.

In the plate circuit, the prob-
lem of bypassing is not to prevent
the signal frequencies from ap-
pearing at the plate but rather to
keep the signal currents within
the desired path. To illustrate,

v B

FEEDBACK LOOP

POWER
Rg SUPPLY

1000 OHMS T
c2

| I  OHM Ts

POWER
Rg SUPPLY

Fig. 5. A Decoupling Network to Reduce Feedback From a Common Power Supply.
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consider Fig. 4. The plate voltages
for two stages of an IF amplifier
are taken from the same point in
the power supply of the receiver,
R. represents the resistance of the
power supply, and such resistance
is present whether or not a physi-
cal resistor is actually being em-
ployed. The current fluctuations
of V2, passing through R, produce
corresponding voltages across this
resistor. These fluctuations reach
the plate of V1 and then pass on
to the grid of V2. The result is
oscillation.

To avoid this difficulty, a by-
pass capacitor is connected from
the top of R, (point-A) to ground.
If the value of this capacitor is
chosen properly, as outlined
above, then most of the signal cur-
rent will pass through it to ground
and back to the cathode of the
tube again. Better protection
against feedback is sometimes
achieved if a low-pass filter, com-
posed of two capacitors and a
series resistor, is employed. See
Fig. 5. The input capacitor C1 re-
duces the signal voltage across R
to a very low value. Let us call the
voltage that remains E,. This volt-
age is then applied to Rq and C2.
If we assume that R4 has a value of
1,000 ohms and that C2 presents
an impedance of 1 ohm to the sig-
nal currents, then the signal volt-
age reaching the plate of V1 is
equal to E, divided by 1,000.
Through the use of Ry and C2,
the amount of signal voltage
reaching V1 from R, can be made
negligibly small.

The presence of Ry will reduce
somewhat the DC voltage reach-
ing the plate of V1. If this drop is
not tolerable, Ry can be replaced
by a choke possessing a low DC
resistance.

A common practice in circuits
passing a wide range of frequen-
cies is to use two capacitors in
parallel to achieve effective by-
passing. For example, a capacitor
of high value is employed to by-
pass the relatively low frequen-
cies and a small low-inductance
unit is employed to bypass the
higher frequencies.

This arrangement is employed
because the high-capacitance unit,
if used by itself, would possess
too much residual inductance
to be effective at the higher fre-
quencies. A
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C2, C8, C9, C10, C14, C15 and C10! but for
Astatic’s 62-1 and 407, Shure’s W70 and

many other single-needle cartridges. Small in size,
light in weight, high in compliance,

the Model UX fits virtually any single-needle,
single-play installation. It is simple to

install. .. fits either 143" or 24" mountings

...and is modestly priced.

Furnished with NEW Push-in Needle

The versatile new Model UX is {urnished complete
- N\ \ with wEBSTER’s WE 122 special, all-speed
2 2-mil osmium-tipped push-in needle. Needle may
be removed by pulling out with fingers.
Needle may be replaced hy placing end in
needle chuck and applying light pressure to
needle tip (see cut at left).

List $4 95 complete with WE 122 Push-in Needle
Write for our latest Replacement Chart

WEBSTER ELECTRIC

RACINE WISCONSIN
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Deintermixture
(Continued from page 13)

vide all the TV service the nation
should have, and additional chan-
nels are available only in the UHF
band. The present intermixed
system of allocations (some VHF
stations and some UHF in all
major cities) discourages the use
of UHF because various inequali-
ties exist between the two bands.
Such inequalities would be elimi-
nated if all stations were to oper-

ate on UHF, and the 70 channels
in this band would seemingly pro-
vide plenty of room for expansion
of TV service.

Of concern to the FCC is the
fact that other radio services, such
as industrial land mobile radio
and ionospheric forward-scatter
transmission, are increasing in im-
portance and are going to be need-
ing additional space in the fre-
quency spectrum. The VHF band
is especially useful to these other
functions, and it might eventually

More Profits from TV service calls

@D
@nfrob-lone*

REMOTE VOLUME CONTROL

Be first to offer it to your customers—

Here’s a new, fast selling item that will add profit
dollars to service calls. Every customer is a potential
sale, at a price that’s low and a profit that’s right. Ser-

vice men show it on regular calls. Install it in less than

ten minutes,

CONTROLA-TONE performs a regular service. No
more trips for the viewer back and forth to the set to
lower volume. The patented CONTROLA-TONE is
precision built and tested. No sound distortion. We

Retail

are supporting you with potent advertising and inten- List

sive merchandising. Get the most out of the Fall and
Winter TV sales peak by placing your order now.

Price

Full information available from parts distributors or

by writing :

CONTINENTAL MANUFACTURING, INC.
City National Bank Bldg.

* Trade Mark registration applied for.

70

Omaha, Nebraska

be in the public interest to turn
the VHF channels over to other
communication services. If unable
to get space in the VHF band,
these other services might attempt
to take over some or all of the
UHF band unless that band is
utilized more fully by the TV in-
dustry. If the many-channeled
UHF band were taken over, TV
would be blocked off from further
growth.

The Why of Deintermixture

What does deintermixture have
to do with all this? In essence, it is
a stop-gap measure which is de-
signed to keep UHF television
alive and healthy in at least a few
parts of the country until it can be
determined whether or not a large-
scale expansion of UHF service is
practical. Deintermixture will also
help to relieve the artificial short-
age of stations that has been cre-
ated by the inability of UHF
stations to compete with VHF sta-
tions on an equal basis.

Among the protests against de-
intermixture are the complaints
that it is not extensive enough,
that UHF-equipped sets will still
be only a small minority of the
total in use, that a certain few
areas will be discriminated against
because UHF is still a second-class
service, and that deintermixture
will not really solve the allocation
problem. This problem has de-
veloped into a king-size dilemma
for which no really satisfactory
solution has been found after more
than a year of searching. The
FCC, pressured for action by vari-
ous groups including the Senate
Interstate and Foreign Commerce
Committee, has adopted selective
deintermixture as the most work-
able step that can be taken at the
present time.

The FCC adopted the present
table of intermixed allocations in
1952 with the hope that it would
be a good basis for the natural
growth of a nationwide service,
but unforeseen developments since
that time have crippled the 1952
plan. The original philosophy of
the FCC was to provide at least
one TV channel in as many cities
as possible, and to insure wide
choices of programs in medium-
to-large cities by providing six to
eight channels or more in each
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one. But some nasty surprises
cropped up when the plan went
into effect.

The building of TV stations in
small cities proved impractical,
partly because of high costs of
equipment and operation, and
partly because of the development
of “maximum power, highest tow-
er” VHF stations, each of which
could blanket several cities with
signals from one transmitter. Also,
the public preference for nation-
wide network or syndicated pro-
grams led to a lack of interest in
the use of more than three or four
channels in most localities. And
worst of all, UHF telecasting in its
early years turned out to be full
of “bugs” and economic disad-
vantages which made UHF sta-
tions unprofitable. These disad-
vantages have been partly but not
completely overcome.

At present, four years after the
adoption of the frequency plan,
the national TV picture is as fol-
lows: All VHF channel allocations
except those in sparsely populated
sections of the West are occupied
either by established stations or
by opposing groups fiercely strug-
gling for the privilege of operating
new stations. Meanwhile, nearly
all the UHF channels go begging
even when a UHF station would
provide a second, third, or fourth
TV service to a community which
could easily support such service.

Good television service has been
brought to about 90% of the pop-
ulation by the basic VHF system
supplemented by a few successful
UHF stations, but there are not
enough stations on the air to pro-
vide a TV service which is as high-
ly competitive as many feel it
should be. Deintermixture has
been proposed in the hope that it
will break up the log-jam and en-
courage expansion of the TV
broadcast industry.

Areas Affected

Here are some thumbnail
sketches of the areas affected by
the proposed plans for deintermix-
ture, including the present situ-
ation and recommended changes.

Springfield, Ill. Ch. 20 in oper-
ation..Ch. 2 just granted, but con-
struction prohibited until deinter-
mixture rulings are either adopted
or shelved. Ch. 2 would be trans-
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ferred to St. Louis, Mo., to provide
additional VHF service there.

Hartford, Conn. Ch. 18 and 30
operating in area. Ch. 3 granted
under restrictions similar to those
imposed on Ch. 2 in Springfield.
Another UHF channel would be
added, and Ch. 3 would be used to
supplement VHF service in Provi-
dence, R. 1.

Peoria, Ill. Ch. 19 and 43 oper-
ating. Ch. 8, granted under re-
strictions similar to those imposed
on Ch. 2 in Springfield, would be

You’ll find that Quam
speakers are heavier than
other speakers of
equivalent size and
magnet weight—because
they are built of stronger,
finer quality materials:

Quam speakers have

- heavier gauge metal
baskets . . . larger and
more efficient magnetic
structures . . . more
insulating and
impregnating materials.
The result is a more
rugged, longer lasting
speaker that is sure to
be in perfect operating
condition when you take
it out of its factory
package. Quam speakers
are always shipped in
individual protective
cartons . . . never in bulk!

shifted to Rock Island, Ill., a VHF
area.

Norfolk, Va. Ch. 3, 15, and 27
on the air. Ch. 10 going on the air
soon. Area would also get Ch. 13.
To do this, station at New Bern,
N. C., would have to be shifted
from Ch. 13 to Ch. 12.

Albany, N. Y. Ch. 35, 41, and
satellite station on Ch. 29 in oper-
ation. One other UHF channel
would be added. Ch. 10, which was
only recently allocated to area,
would be deleted, although Ch. 6

COMPARE
THE WEIGHT
of a

QUAM

Apuslalone

SPEAKER

QUAM-NICHOLS
COMPANY

234 EAST MARQUETTE ROAD
CHICAGO 37, ILLINOIS

ask jon. QUAM the quadiy fine o allyour. speskon aods
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in nearby Schenectady would stay
on the air.

New Orleans, La. Ch. 6 and 20
operating. Grant of Ch. 4 pending.
One UHF channel would be
added, and Ch. 4 would be shifted
to Mobile, Ala., which now has
two other VHF stations.

Charleston, S. C. A third VHF
station (Ch. 4) would be added.
Ch. 2 and 5 presently in operation.

Madison, Wis. Ch. 27, 33, and
educational Ch. 21 operating; Ch.
3 just going on air. New station
would have to give up Ch. 3, which
would be given to present educa-
tional station. Ch. 21 would then
be available for commercial oper-
atien in this area.

Duluth, Minn. Third VHF
channel would be allocated by
opening Ch. 8 to commercial use.
Educational reservation would be
transferred from Ch. 8 to UHF be-
cause use of this reservation does
not seem to be forthcoming.

Miami, Fla. Educational Ch. 2
and commercial Ch. 4, 7, 17, and
23 operating in area; Ch. 10 al-
located but not yet granted. Com-
mission would seek to increase
VHF service by adding Ch. 6 to

SOMETHING NEW
(AND BETTER)
IN FLUSH CUTOFF!

For your flush cutoff work in minia- |

tures and sub-miniatures, the popular
new XCELITE No. 62 Transverse
Cutter gets into small spaces and
can be operated with thumb
and finger only. Its new coil
return spring is out of the
way, and permits slid-
ing insulating sleeves on

handles . . .

Ask your

supplier!

._’}(""‘
Y et
70@ 0+ | &
| ¥ |0k 10 @]TB

\ ARROW FASTENER COMPANY, INC.

ONE JUNIUS STREET. BROOKLYN 12 N Y

XCELITE, /

INCORPORATED
DEPT. Q
ORCHARD PARK,

allotments. UHF stations would
be allowed to continue operating
on present channels.

Evansville, Ind. Ch. 50 and 62
operating; Ch. 7 due on air this
fall. Latter station would have to
go to a UHF channel which would
be made available. Ch. 7 would be
reserved for educational use.

Elmira, N. Y. Ch. 24 operating;
Ch. 18 due on air. Ch. 9 (now in
process of being granted) would be
deleted from area, and Ch. 30
would be substituted.

Fresno, Calif. Ch. 24, 27, and 47
have been operating in area. Ch.
12 which recently began opera-
tion, would have to be shifted to
Santa Barbara, Calif., where one
other VHF station is now operat-
ing. A UHF channel would be
added in Fresno.

The FCC has said it is willing
to accept petitions for deintermix-
ture in other areas, but the fore-
going cities have been chosen for
initial action because it is thought
that deintermixture has the best
chance of success in these loca-
tions. One VHF station would be
left operating in the Albany area
and in New Orleans. These are

firmly-entrenched, pre-freeze sta-
tions, and it is felt that UHF can
survive competition from one
VHF station in a large market.

In the markets which are sug-
gested for conversion to all-UHF,
the FCC seeks to eliminate VHF
coverage in order to prevent VHF
stations from having an unfair
competitive advantage over the
others. Full deintermixture also
makes more VHF channels avail-
able for allocation in other cities
where VHF is firmly established.

No changes in allocations are
going to be made overnight. The
FCC is allowing plenty of time for
comments to be made on the dein-
termixture proceedings, and these
comments will be thoroughly
mulled over before action is taken.
Parties that have been granted
construction permits on the
threatened VHF channels are
fighting hard to keep them. If they
win their arguments, deintermix-
ture will lose its importance.
Whatever the outcome of these at-
tempts at deintermixture, the al-
locations table is not going to be
turned upside down any time in
the foreseeable future. A

let alone wire or cable!

ARROW STAPLE GUNS can't damage wire or
cable because driving blade automatically stops staple at
right height! That's why Arrow Staple Guns are proved
safer on jobs all over the country. And Arrow staples have
tremendous holding power because they're rosin-coated,
have diverging points that lock into wood.

T-25 (shown) for wires up to Y4 ” in diameter. (Hi-Fi wire. radiant
heating. beli, thermostat, telephone, inter-com, etc.) tapered striking
edge gets into tight corners. Uses %", %,”, and %,” staples. List $15
T-25B For burglar alarm wiring. Drives staples fiush . . .
T-75 For non-metallic sheathed cable, Romex cable or any other
object (such as copper tubing) up to V" in diameter. Uses ¥%,”,
‘. and 23” Arrow staples . . . . . .. . . ... ... .. List $15

List $15
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Selenium Rectifiers
(Continued from page 19)

TRA“SISTORS AND THEIR USE

by Louis E. Garner, Jr.

rectifiers which is of most interest
to technicians is that of DC out-
put current. The selenium stacks
used in home electronic equip-
ment have output ratings which
range from as low as 35 ma (in
booster attachments) to as high as
750 ma (in some color TV sets). If |
selenium rectifiers are forced to de-
liver more than their rated cur-
rent, some of the problems which
arise are a decrease .in output
voltage, a certain degree of over-
heating, and a shortening of rec-
tifier life.

Overheating is the main basis
for determination of maximum-
current ratings. Since intermittent
sharp peaks of high current will
not generate as much excess heat

The complete, authoritative book on Transistors. Clearly
presented in four sections: Part I—'"Laboratory Prac-
tice’’-—covers Transistor types, construction, character-
istics, etc.; techniques for wiring and testing, tools and
test equipment required, etc.; components for use with
Transistors. Part 1I-—"Basic Circuits”’—covers ampli-
fiers, oscillators and dozens of special purpose circuits.
Part 111-—“Circuit Applications”’—audio, RF, test
instruments, and a wide variety of controls and gadgets.
Part 1V-—"Reference Data’ Transistor characteristics
charts; manufacturers; definitions and design formulas;
special techniques and new developments; complete
bibliography. The outstanding book on Transistors. 430
pages; profusely illustrated; 514 x 815" case 54 9

bound. Order today, postpaid only.. ... .95

THE NEWEST, MOST COMPLETE BOOK ON
|

USE HANDY ORDER FORM BELOW

Sams books cover every phase of Electronics for
the service technician, engineer, student or
experimenter. Listed below are a few of the many
valuable Sams books available at electronic
parts distributors and leading book stores.

as a continuous moderate over-
load, the peak current which the
rectifier is able to withstand for
brief intervals is as much as 10
times the rated DC output cur-
rent.

An interesting characteristic of
all metallic or semiconductor rec-
tifiers is that some current leaks
through these units in the reverse
direction. For eflicient rectifica-
tion, the reverse current should be
held to an extremely small frac-
tion of the value of the forward
current.

Resistance

The resistance of a television-
type selenium stack in the forward
direction is so low that the rectifier
is unprotected against surges of
current which might be heavy
enough to cause serious damage.
For this reason, a protective resis-
tor is usually placed in series with
the selenium stack. Its value is
usually from 5 to 10 ohms in TV
applications, and it may be de-

h N . are illustrated by picture-tube screen low for FREE Book List describ-
signed so that it will burn out like photos). Shows hov to locate and elim-  ing all Sams books.
8 inate trouble in every section of the D Send Book List
a fuse when subjected to a current 4 receiver. 132 pages, 814 x 117. ... $2.00
surge strong enough to injure the | Peesss HOWARD W. SAMS & CO., INC, nos=snonss ass
: "
rectifier. 8  Order from yoxér Parts Jobbecr today, or -
. o L mail to Howard W. Sams & Co., Inc., Dept. 3-
An important advanta'ge'arlslngf : 2201 East 46th St., Indianapolis 5, Indiana.
from t}}e low fo'rwar'd resistance o L] Send books checked above. My (check) (money order)
a selenium rectifier is the low volt- : for$............ is enclosed. SAMS BOOKS
age drop (in the order of 5 volts) | & Name ... on the
through the stack. This value is B ddress “Book Tree”
SYERTe S ST 7T m Address... ... sl T T T, e e N
less than the internal voltage drop | & . S S s
of a Vacuum-tube rectiﬁer, and a | : A\ A S " AR, one.....State. ... .. ... ...

selenium circuit will deliver a high-
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TRANSISTOR CIRCUIT
HANDBOOK. .......%4.95

[ Celer TV Training Monual. Prepares the
Technician for Color TV service work.
Covers principles of the Color TV system;
Color receiver circuits; installation and
servicing sets. Includes color blocks out-
lining the use of color test equipment. 260
pages; 814 x 117; 300 illustrations. $6.95

TV Test Instruments. Revised and enlarged
to include latest data on instruments used
in Color TV servicing. Tells clearly how
to operate each type of test instrument
used in TV service work. 180 pages; 8%
x 11”; illustrated . . ... .. $3.50

D Key Checkpoints in TV Receivers. Prepared
by the Howard W. Sams engineering staff.
Provides many applications for general
TV service work, including time-saving
information on how to make quick tests
at key points to determine where trouble
lies, and how to check overall performance
of the receiver after repair, to insure
against callbacks, 182 pages; 5% x 814",
illustrated . . ......%2.00

Analyzing and Tracing TV Circuits. Presents
anew approach to TV servicing. 168 pages,
8% x-117..... .. B . .$3.00

Photofact Television Course. Gives a clear
complete understanding of TV principles,
operation, practice. Used by thousands of
students. 208 pages, 8%4 x 117. . .. .$3.00

Radio Receiver Servicing. Covers the basic
receiver types——gives time-saving hints
for solving basic troubles, such as dead
set, weak set, noisy set, etc. 192 pages;

o St $2.50

5% x 88", .

TV Servicing Guide. Explains how to apply
proper trouble-shooting procedures based
on analysis of symptoms (most of which
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IITITIT] USE THIS ORDER FORM

{outslde U.S.A. priced slightly higher)
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Tape Recorders—How They Work. Explains
recording theory, tape characteristics,
motorboard mechanisms, drive motors,
amplifiers, magnetic heads, volume indi-
cators, equalization circuits—covers
everything you want to know about
recorders. 176 pages; 5% x 813”7. $2.75

D Servicing AGC Systems, Describes the oper-
ation and circuit variations of the various
types of AGC systems and explains the
servicing techniques that can be applied,
Illustrated by actual case histories and’
photographs of symptoms. 132 pages; 514
x 814”; illustrated . .. ... .. R 4 v 43

D Servicing & Calibrating Test Equipment.
Shows you how to keep your test instru.
ments in reliable working order, how to
determine proper operation and avoid
erroneous indications. Explains calibration
procedures; gives method for pe:formance
record-keeping; shows simple ways to
check instrument accuracy; describes
proper maintenance and servicing of in-
struments. 192 pages, 5% x 814”. .. $2.75

D So You Want to Be a Ham. Tells you what
you need to know about getting your
license and acquiring equipment. Covers
such subjects as: Conquering the Code;
Getting Your Ticket; Going on the Air;
Electronics as a Career; etc. 196 pages;
5% x 814", illustrated . .$2.50

Servicing TV Sweep Systems. Describes the
operation, circuit function and circuit var-
iations of vertical and horizontal sweep
systems common to most TV receivers.

ells how to analyze circuits; trouble-
shoots for you. 212 pages: 5% x 817;
illustrated. . ...%275

a

There is an authoritative
Sams book on virtvally any
Electronic subject in which
you're interested. Check be-
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No more need for expensive,
elaborate equipment to repair
picture tubes. The convenient
BOSIPT* does the job in two
minutes without removing the
chassis. Easy to set up —
easier to use, it repairs fila-
ment-to-cathode and grid-to-
cathode shorts in a jiffy.
Restores brightness control
operation. There’s no bulky
testing case, no extra leads
required.

See your favorite Local Parts Jobber
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saves $40 tube.
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er B+ voltage for a given input
voltage than will the tube circuit.

‘ This fact is utilized by manufac-

turers in getting high B+ voltages
out of transformerless power sup-
plies.

The resistance of the stack in

| the reverse direction may be as

high as 2,000 times the forward
resistance. Notice that this resis-
tance is not infinite; hence there
will be some reverse leakage cur-
rent. This is tolerable as long as
the stack does not overheat or the
ripple component of the output
voltage does not increase to the
point where it is unfilterable.

Voltage

Each plate of a selenium stack
is rated to withstand an AC input
of 22 to 26 volts rmis under normal
current load. The exact voltage
rating depends upon details of
manufacture. Most stacks which
are used to rectify line voltage in
radio and TV sets have 5 or 6
plates and are rated for a maxi-
mum input of 130 volts rms. The
peak inverse voltage rating is
much higher than the rms rating,
being 380 volts for a standard 130-
volt-rms stack. Some commercial-
ly available stacks have one or two
extra plates and correspondingly
higher voltage ratings.

The DC output voltage of a
selenium rectifier depends upon
the output current and declines as
the current increases. This fact is
an important reason why a seleni-
um stack should be operated so
that its actual output current will
not be too far from the rated value.
If the rectifier is overloaded, the
B+ voltage will be too low; on the
other hand, if the rectifier is much
too large for its load, the output
voltage may rise to an objection-
ably high level.

Temperature

Modern selenium rectifiers for
TV use are designed to be operated
at plate temperatures of 75° to 85°
C. without reduction of the output
current rating, but the stacks will
last longer if they are run at cool-
er temperatures. Although some

selenium rectifiers in industrial ap-
plications have forced air cooling,
the rectifiers in TV sets are venti-
lated only by natural convection.
They must therefore be mounted

MANUFACTURED EXCLUSIVELY BY
STEVENS WALDEN Inc.

WRITE FOR CATALOGUE

" MAKERS OF SPINTITES, GRIP ,op OVER
SPINTITES, — FORCE-FORMED
50 s

EY WRENCHES —— AND ALL 500 SHREWSBURY STREET
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(C) Full-Wave Voltage Doubler.

Fig. 2. Selenium Rectifier Power Supplies Used in TV Receivers.

so that air can circulate freely
around them.

Power Supply Circuits

Three selenium rectifier power
supply circuits typical of those
found in actual television sets are
shown in Fig. 2. Values of compo-
nents shown are representative of
those in commercial use, but there
is considerable variation among
different designs of receivers as far
as component values are con-
cerned. Output B+ voltage also
varies widely from one make of
receiver to another because this
voltage is determined largely by
the output current, which in turn
depends upon the amount of load
resistance in the B+ circuit.

Fig. 2A shows a half-wave recti-
fier with a filter. Under no-load
conditions, the storage capacitor
C1 charges to the peak value of
the AC input voltage minus the
small voltage drop across the se-
lenium stack and R1. For a 117-
volt AC input, this ideal peak
value would be 117 x 1.414 volts,
or 165.4 volts. C1 is recharged to
maximum value during alternate
half cycles of the input voltage,
and it discharges only slightly be-
tween peaks because of its very
large capacitance and the ap-
preciable reverse resistance of the
stack. The rectifier output con-
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tains 60-cps ripple, most of which
is removed by a filter having a very
large value of capacitance. The
output voltage is reduced when a
load is connected to the rectifier,
and a circuit of this type running
under normal load will deliver a
B+ voltage of about 125 to 135
volts.

A half-wave voltage doubler is
presented in Fig. 2B. This type of
circuit is used in many transform-
erless series-string TV sets. Note
that the B— or ground terminal of
the rectifier M1 is connected to
one side of the AC line. In the op-
eration of this doubler circuit, the
grounded selenium stack conducts
heavily on one half cycle and
charges C1 in the polarity shown.
This charge is roughly equal to
the peak value of the line voltage.
On the next half cycle of input
voltage, the other stack, M2, con-
ducts. The charge across C1 is
such that it aids the line voltage,
and the result over several cycles
of operation is that C2 is kept
charged to almost twice the peak
line voltage. Rectifier output con-
taining 60-cps ripple is taken from
the positive terminal of C2 and
filtered.

A full-wave voltage doubler ap-
pears in Fig. 2C. In this circuit,
the selenium stacks conduct on al-
ternate half cycles of input volt-

“_.-““" /
‘ f,’w 7/ COMPOSITION
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Meet all MIL-R-11A require-
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age, and capacitors C1 and C2 are
alternately recharged. The volt-
ages across the two capacitors are
added in series to give approxi-
mately the same output voltage
that is obtained with the half-
wave doubler. This output can be
as great as 300 volts, but the out-
put voltages of practical circuits
are usually much lower than this
because of the large load currents
drawn. The ripple frequency of the
full-wave circuit is 120 cps instead
of 60 cps, and relatively small
components can be used in the rec-
tifier filter.

Although the circuit of Fig. 2C
contains an isolation transformer,
this is not an essential feature of
a full-wave doubler. The AC input
leads can also be connected direct-
ly to the resistor R1 and through
the switch to the junction of C1
and C2. Note that the AC line is
then entirely above ground poten-
tial.

Servicing

The internal resistance of a
selenium rectifier increases as the
unit ages, and the greatest rate of
increase occurs during the first

Mr. Electronic
Service
Technician

several months of operation. The
result is a drop in output voltage.
Even though the B+ voltage tends
to level off after some time, it may
eventually reach a value too low to
be tolerated. A decrease in B+
voltage is especially annoying in
areas where the power-line voltage
tends to be low. A 109 to 15%
decrease in rectifier output volt-
age is usually considered to be jus-
tification for replacement of the
selenium stacks.

THE SELENIUM SHORTAGE
IS NOT OVER
You Can Still Turn in Used
Selenium Rectifiers at Your
Distributor's for Credit

Normal aging is about the only
common trouble which originates
within the selenium stack itself.
Other rectifier troubles are more
likely to be caused by failure of
other components or by conditions
which cause the stacks to run too
hot. If a protective resistor burns
out or if the selenium plates show
definite signs of overheating, leak-
age in the electrolytic capacitors
or a short circuit somewhere in the
load may be suspected. In extreme

st

COMPLETE LINE of
ELECTRONIC TOOLS
ever offered the industry

cases of heating caused by exces-
sive current drain, the alloy be-
comes discolored or melts and
runs. It may come into contact
with the aluminum and short out
a plate, thus ruining the stack.

If an overheating problem ex-
ists, the technician should check
to see that the rectifier is mounted
with the plates in a vertical posi-
tion. Air is then permitted to rise
freely through the spaces between
the plates as it becomes heated,
and cooler air is drawn up from
below the rectifier. Maximum vol-
ume of air is circulated when the
plates are vertical, and the seleni-
um stack is kept as cool as possi-
ble.

Sparking between the plates of
a stack is caused by excessively
high inverse voltage, and this
trouble is aggravated by heavy
load current. Although sparking
has an alarming sound and ap-
pearance, a mild degree of spark-
ing will not injure the rectifier
permanently if the cause of the
trouble is removed promptly. More
severe sparking causes portions of
the alloy surface to be blown away,
leaving black patches which cut

jobbers . . .

Ovur Reps wlll be
happy to show you
the complete line

14

. e < TR,
Smitty — 5 sizes Tension Tweezie Magic Tips — 15 sizes 1
. —= ©
o< -
J N
You have seen and will continue to see, in the
chassis of TOP-NAME Radio and TV sets, an in- Tube Putiers Alignment Tool Tri-Tap *3-in-1"
creasing number of Planet electrolytic capaci-
tors cons{pmuous because of' their shiny rfed ’ u . =2 .
cardboard jackets. They are in those quality L sy PREBSEE
g PRSI
sets because components engineers have proven et O
for themselves that PLANET condensers are Reg. Screwdrivers T NUt-Drivers—18 sizes

“ENGINEERED FOR QUALITY”.

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

Write now for  “ENGINEERED FOR QUALITY”
latest FREE catalog.  GUARANTEED FOR ONE YEAR

/\‘ '"PLANET MANUFACTURING CORPORATION
N
Y\.k 225 BEWEVIWLE AVENUE

BLOOMFIELD, N. J.

——s §

[

Slug Retrievers Tool Kits

HUNTER

/%)TOOLS
{ Box 564

Whittier, California

Hex Drivers—10 sizes

ALL TOOLS IN SIZES
TO FIT YOUR SPECIFIC
NEEDS! TOOLS DE-

SIGNED FOR THE ELEC-
TRONIC INDUSTRY.
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Fig. 3. Partly Disassembled Selenium
Rectifier Showing Burned Spots Caused
by Arcing Between Plates.

down the effective rectifying area
of the plate. A partially damaged
rectifier could be used in an emer-
gency, but its current rating would
have to be reduced in proportion
to the extent of the damaged area.
It is thus best to replace a heavily-
damaged unit.

Fig. 3 is a picture of a partially
disassembled selenium stack. The
black spots show where arcs oc-
curred when this stack, rated at
130 volts rms, was connected in a
circuit that included a step-up
transformer and had a rectifier in-
put of 140 volts rms.

Although the efficiency of a se-
lenium rectifier cannot be fully de-
termined through the use of an
ohmmeter, this instrument will in-
dicate the resistance across the
stack in both directions. Contin-
uity exists if finite readings are ob-
tained, and the stack is capable of
rectification if the reading in one
direction is very much lower than
the reading in the other direction.

A test of a rectifier’s ability to
deliver its rated output current at
the desired output voltage can be
made only if actual operating con-
ditions are simulated. There are a
few selenium rectifier testers on
the market which are based on a
dynamic test using a high-voltage,
high-current AC input, and these
give a reasonably accurate indica-
tion of rectifier condition.

Even if selenium rectifiers were
less attractive from a servicing
standpoint than the vacuum-tube
variety, the former would prob-
ably continue to be widely used be-
cause of the simplicity, compact-
ness, and relatively low cost of
selenium rectifier circuits. For-
tunately for service technicians,
the selenium rectifier has proved
to be at least as dependable as
a vacuum tube in furnishing
B+ power to radio and TV equip-
ment. A
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MEANS MORE OF THIS
FOR YOU

DFF — Duotone Fidelity Focus is big—big as

Lifc where it's being advertised in the

biggest program of its kind in needle history. For DFF brings music out of the shadows
into focus. It's the big needle news. Put it to work for vou. It's the perfect door opener.
So is the free DFF Needle Test Card. Lets you test customer’s needle right in his
machine. Then send test card to us (with 25¢ to cover handling); and we will rush you
hack a complete report on the customer's needle. Gives you chance for second visit—
second sale. Ask us about free DFF Needle Test Cards and DIF Program —it's big—

SPECIAL SERVICE MAN'S KIT
3 The all-in-gne needle repair
. kit with the famous four
free extras. Includes free-
one S0X microscope to check
needle. Jeweler's screw-
driver. Professional Tools.

L‘ DyoronE: !g CLOTH /
&

e 1 e o v

DUOTONE T-V CLOTH
An extra on every
service call. New es-
pecially treated cloth
that removes T-V
Smog tike magic.
Gives brighter pic-
ture. Reduces reflec-

REMOVES TV $MOG

A ¢ v o wo—
prompmoeeylanply

Duoniow a2 £

Plastic carrying case. 13 of
the most used needies. List

tion glare. Keeps dust from clinging. A quick wipe
by servicemen inside and outside of protective
giass and on picture tube. Sell one for home use
to remove tingerprints—keep oft dust. $1.00 list.

Because Wright Wire
Strand comes to you pre-
measured and uncoils with-
out snarling, it gives to you
unique economy. Quality
wire, perfectly stranded
and heavily galvanized,
the bright Wright

way. SAVE with
Wright.

Prompt deliveries from stocks
Atlanta, New Orleans, Houston,

G. F. WRIGHT STEEL & WIRE CO.

249 Stafford St. o

in Worcester, Chicago,
Dallas and Los Angeles.

Worcester, Mass.
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TEST EQUIPMENT CALIBRATOR

B&K Mfg. Co., 3731
N. Southport Ave., Chi-
cago, Ill., is offering a
new instrument which
can be used to calibrate
VOM’s, VTVM’s and
other meters, signal gen-
erators, sweep and mark-
er generators, and oscillo-
scopes. Various test volt-
ages and resistances are
provided. An oscillator
using plug-in crystals
and capable of generating harmonic frequencies well
over 300 mc with an accuracy of 1/10 of 19, is included.

The Test Equipment Calibrator, Model 750, com-
plete with a 5-mc crystal, has a user’s net price of $54.95.

SOLDERLESS PHONO PLUG

Workman TV, Inc.,
309 Queen Anne Road,
Teaneck, N. J., is pro-
ducing a phono plug
which can be attached
without solder to any co-
axial cable or shielded
wire commonly used in
audio work. A built-in
handle permits removal of the plug from a jack without
undue stress on the cable connections.

Installation is accomplished by forcing the center con-
ductor of the cable or wire onto the sharp pin of the
plug and crimping the side tab over the exposed braided
shield.

Dealers’ net price for the unit is 39¢.

INTERFERENCE CANCELLER

Technical Appliance
Corp., Sherburne, N. Y.,
has developed a control
box called the “Co-
Phaser” for use in elimi-
nating co-channel and
other interference. A sec-
ondary antenna, pointed
at the source of the un-
wanted signal, is con-
nected to the receiver
through the “Co-Phaser.”
The latter is used to adjust the phase and amplitude of
the secondary signal so that it will exactly cancel the
interfering signal picked up on the main antenna. The
unit is built to be hung on the rear cover of the TV set.
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SPRAYED-ON COLOR MARKINGS

Krylon, Inc., Norris-
town, Pa., suggests a
novel use for their col-
ored spray enamel. When
a TV receiver is being dis-
assembled for servicing,
identifying marks can
be sprayed on certain
parts so that these can be
speedily replaced in their
exact original positions after repairs have been finished.
For example, the technician in the picture is marking
the ion trap and the adjacent area of the picture-tube
neck with a red stripe. The ends of this stripe can be
lined up immediately during reassembly, saving the
technician the trouble of a time-consuming ion trap ad-
justment.

FOLD-OVER TOWERS

The heavy-duty No.
30 and No. 40 communi-

j& Rohn Mfg. Co., 116

cation towers made by

Limestone, Bellevue,
Peoria, Ill., can be con-
verted into fold-over tow-
ers with a new kit that
includes a special hinged

I section, a boom and reel,
and a cable mechanism.
E Since an antenna

mounted on a fold-over
tower can easily be lowered to the ground for inspection
or servicing, such a tower is of interest to those who
have frequent occasion to work on their antennas.

ANTI-STATIC RECORD CLOTHS

“Discloths” for record
cleaning are now being
supplied by Walco Prod-
ucts Co., 60 Franklin St.,
East Orange, N.J. These
heavy, 112 sq. in. cloths
have a chamoislike finish
and are impregnated
with anti-static chemi-
cals which leave no resi-
due on the record.

The cloths, made for
Walco by Philips of the
Netherlands, are individually packaged in colorful plas-
tic envelopes supplied in display cartons of 24 units.

ILLUMINATED PROBE

“Probe-lite,” a probe
with a built-in source of
illumination, is being
marketed by Phaostron
“PROBE‘UTE” Instrument and Elec-

tronic Co., 151 Pasadena

e Ave., S. Pasadena, Calif.
The device has an extra

long, slender probe tip to provide easy access to points
in a hard-to-get-at area. A standard pre-focused globe,
powered by a Penlite battery, furnishes the illumination.

Price of the “Probe-lite” is $2.50.
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CONTROL GUARDS

D & M Products, 13144
W. McNichols Rd., De-
troit, Mich., is offering a
tamper-proof cover for
the shafts of pre-set ad-
justment potentiometers
and similar centrols. In
television, these covers
are especially adaptable
to the rear-panel con-
trols such as the size and
linearity adjustments. “Control Guards” are molded of
black phenol and threaded internally so that they can
be screwed onto the bushings of the control shafts, thus
hiding the shafts from amateur knob-twisters.

FRINGE-AREA ANTENNA

JFD Mfg. Co., Inc,
6101 16th Ave., Brook-
lyn, N. Y., has developed
a new antenna called the
“Shut-Out Helix.”” An
all-channel VHF anten-
na for deep fringe areas,
it includes extra elements
which are adjusted at the factory so that signal pickup
from the rear of the antenna on any one selected channel
will be canceled out.

Single-bay models (992-9913) have a list price of
$47.50. When ordering, customers should specify the
channel on which they desire the shut-out feature to be
effective.

MINIATURE ELECTROLYTICS

“Littl-Lytics,” ex-
tremely small hermeti-
cally-sealed aluminum
electrolytic capacitors
made by Sprague Prod-
ucts Co., 105 Marshall

; E‘:'}aw St., North Adams, Mass.,
o are now available from

electronic parts distributors for use by radio and TV
technicians. Originally developed for military and com-
puter equipment, these capacitors are also suitable for
replacements in equipment such as transistor radios.

“Littl-Lytics” range in diameter from 3/16” to 3g”
and in length from 9/16” to 73”. Values range from 1
to 200 mfd in voltages from 1 to 50 volts DC.

L

3’ POWER DRILL
Wen Products, Inc., of
P I E'.':-, 5806 Northwest High-
“l . = way, Chicago, I1l., is mar-
| el keting a 34" power drill,
) Model 707. The drill is
F geared down for a speed
( / of 1100 rpm with no load
G and 800 rpm under load
T and is suitable for all
types of drilling, includ-
ing stone and masonry.

Although it is larger and more powerful than a %"
drill, the Model 707 has a price comparable to that of

a 147 drill. List price is $26.95.
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A W Standard Line —
y All Hollow Shafts

Deluxe Line —
Color-Keyed

... 2 lines of
ALL HOLLOW SHAFT

nut drivers by

All VACO Nut Drivers
NOW Hollow Entire Shaft
Length. A Size for
Every Need!

® Now you can get bollow shaft
nut drivers at economy prices
with VACO'S standard line . ..

or color-keyed, insulated hollow
shafts with VACO'S deluxe line.
Both have extra hard long wearing
sockets and both are
unconditionally guaranteed.

Displayed on the VACO Vari-Board
at your jobber.

VACD PRODUCTS €O, 317 East Ontario St., Chicago 11, Il

In Canada: Atlas Radio Corp., Toronto 10

From 5/32{
A )

4
V4
',ﬁ'/-
s

Y Thro 1/2”

LOOK FOR US IN THE

NOVEMBER PF REPORTER

(=&~ LET'S TALK BUSINESS

A brand-new feature about the business phase of
servicing tells you all about cost-accounting and how
to use it to increase your profits!

15~ NEW COLOR RECEIVERS

First hand, practical information from technicians
working with the newest color sets.

[=~ ALIGNMENT ACCESSORIES

Many small items which have proved to be invalu-
able aids in speeding up and simplifying alignment
work.

j&5 INTERCARRIER CONVERSION

What to do with that split-sound set in which sound
and picture refuse to stay in tune.

[==~ OSCILLOSCOPE MAINTENANCE

Checks you can make to keep your scope in tip-top
working condition.

 AND MANY, MANY OTHER INTERESTING SUBJECTS
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B & K (B & K Mfg. Co.)

Bulletin 1000 describes new DYNA-
SCAN picture and pattern video-gen-
erator. Explains its use in servicing
black and white and color TV and
how it acts us a closed-circuit TV.
Bulletin 750 describes new, low-cost,
lab-type Test Equipment Calibrator
Model 750 that checks instrument ac-
curacy. Also Bulletin 500 on Dyna-
Quik Dynamic Mutual Conductance
Tube Tester and Bulletin 400 on CRT
Cathode Rcjuvenator Tester. See ad-
vertisements pages 18, 30, 31.

BUSSMANN (Bussmann Mfg. Co.)

New and very comprchensive book on
fuses and fuse mountings used by the
electronics industries. See advertise-
ment page 41.

CHICAGO STANDARD (Chicago Stand-
ard Transformer Corp.)

STANCOR Television Replacement
Guide Library. See adverrisements
pages 26 and 68.

CLAROSTAT (Clarostat Mfg. Co., Inc.)
Television and radio line voltage regu-
lators. Form No. 751772, See adver-
tisement page 36.

DUOTONE (Duotone Co., Inc.)

Free D F F Book ; Free Needle Tester;
Free D F F Sales Kit. See advertise-
ment page 77.

DYNAMIC (Dynamic Electronics—
New York, inc.)

Complete catalog of TV and FM ac-
-cessories. Also booklet cntitled “How
to Recognize and Remedy Your TV
and FM Problems.” See advertisement
puge 42.

EICO (Electronic Instrument Co., Inc.)

Free 1956 Catalog shows how to save
50% on electronic test equipment in
both kit and wired form: describes
VTV Ms, scopes, generators, tube test-
ers, etc. See advertisement page 50.

HICKOK (Hickok Electrical

Instrument Co.)

Eight-page brochure on latest TV color
and compatible (black and white and
color) test equipment. See adveriise-
ment page 45.

9X.

10X,

11X.

12X.

13X.

14X.

16X,

CATALOG and LITERATURE SERVICE

valuable manufacturers’ data available
to our readers

IRC (International Resistance Co.)

New Resist-o-Card flyer— Form S-
086. Sec advertisement 2nd Cover.

JENSEN (Jensen Industries, Inc.)

Brand New 1957 Wall Chart—Shows
all ncedles (foreign and domestic) by
cartridge number, needle number, or
illustration; shows number of needles
in cartridge; also, point size and point
material of each needle; list price. See
advertisement page 66.

JERROLD (Jerrold Electronics Corp.)

Modified product line catalog covering
all components for a TV multi-outlet
system for black and white or color
reception. See advertisement page 39.

LITTELFUSE (Littelfuse, Inc.)

Hlustrated price sheets showing pic-
tures of products and list price per
cach item. See advertisenment 4th Cover .

SHURE (Shure Bros., Inc.)

Pocket-size Replacement Manual cov-
ering phono cartridges and magnetic
recording heads. See advertisement
page 53.

SONOTONE (Sonotone Corp.)

SAC-1 and SAC-3 Brochures describ-
ing new Sonotone Super Fidelity Ce-
ramic Cartridges. See acvertisement
page 9.

. TRIAD (Triad Transformer Corp.)

General Catalog TR-56. See adver-
tisement page 58.

WRIGHT (G. F. Wright Steel & Wire Co.)

Wright TV Guy Wire Circular. See
advertisement page 77.

. XCELITE (Xcelite, Inc.)

Folder on Transverse Cutters for flush
cutoff in miniatures; general catalog
on pliers, nut drivers, screwdrivers,
reamers. See advertisement page 72.
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FILE WITH YOUR SAMS MASTER INDEX No. 101, DATED SEPTEMBER, 1956

THIS SUPPLEMENT REPLACES SEPTEMBER SUPPLEMENT No. 101-A

This Supplement is your handy index to new models covered in the
latest PHOTOFACT Sets 328 through 335. It’s your guide to the world’s
finest service data coverage of the current output of the new TV and
Radio receivers, as well as models not previously covered in PHOTO-
FACT. It keeps you right up to date.

IMPORTANT

ALWAYS USE YOUR LATEST ISSUE OF THIS SUPPLEMENT
WITH THE SAMS MASTER INDEX
ARE YOUR COMPLETE INDEX TO OVER 30,000 MODELS.

includes all previous listings plus latest models

1S Issue

Discard prior supplement, since th

OCTOBER 1956

Set Folder
No. No.

ADMIRAL

Chassls 301B, 3D1C
............... 3211, 329-2
C

............... ..330-13-§
®Chassis 14YPIB . .333-18-§
®Chossis 20Y4H, HF ......329—2
@ Chassis 21BIZ [See Photofact Serv-
icer Set 332)
®Model CA2328IN (See Ch. 2183Z)
@Models L2386, L23B7 (Ses Ch.
20Y4H)
®Models T101,
TI05AL, TI08AL,
Ch. 14YP3B)
®Model TA2311IN (See Ch. 21837)
@ Models Y525B26, TS25B27 (See Ch.
205Y4F
@Models TS101, TS102, TS103,TS104,

T102, )03, TI04,
TI107AL (See

TS105AL, TSIOSAL, TS107AL
{See Ch. 14YP3B)

AIRLINE

GAA-990B {See Model GAA-990A—
Set 320.3)

GAA-954A

GAA-1000A . 33
OWG-. 5OI7A‘ {See Model WG-AOIIA
3.2

)
OWG-5117A (See Model WG-4011A
—Set 313.2)
25GAA-997A, 8, C {See Model
250AA~796A—50' 182-2)

A5XGAA-927A . ......... 3323
45XGAA-947A, lsXGAA 948A,

45XGAA-949A ........3323
2509 . ....eeiiiiiiaaann 328—2

AMERICAN MOTORS
8990378 [6MA)

ARVIN

954P1 (Ch. RE-389) (See Model
954P—Set 300-2)

8565 (Ch. RE-412) (See Model
954P—Sot 300-

Ch. RE-412 (See Model 8565)

BAGPIPER

SKR101 ..335-2

BENDIX

K2250, U, K2251, U [Ch. T20,
12 283

0-1 a605c 00
0T2|50, U, T2151, U [Ch, \’20
3

Ch T20 720.1 (Su Mode! K2250)

CAPEHARY
,2P56 (Ch. CR-218) ....... 330—2
@3T216BD, -4, -5, IT216MD-4, -5
X-38S) .. KD |
®4T21680-4, -5, 6T2!6MD
38S =
®11C2168D- l -5,

{Ch. CX-38; S}
®16C216BD-4, -5,

16C216FD-4 -5

14C216MD-4, -5 (Ch. CX3 385)
................... —2
46TP56B, M (Ch. CA-239) .330—3
BBPEGBNL . ... . ....... 3313

Ch. CA-239 (See Model 46TP568)
Ch. CR-218 (See Model 2P56})
®Ch. CX-385 Serles (See
3T2168D.4)

CBS-COLUMBIA
@6K321, U, 6K322, U,
6K328U {Ch. 2001, 200

Model

6K327U,
2)

334—2
OOKRJZJ 6(!324 6KRJI27, 6KR328
{Ch. 2003) ....... L3342
06TIO| 6"03 6104 (Ch
: 333—4
.61’301 u, 61’303 U 6T304 u
. 2001, 2002) ..... 334d—2
06Tl305 6TR306 {Ch. 2003)
Ch. 200t, 2002 (Soo Model 6K32\)
Ch. 2003° {See Model 6KR323)
Ch. 2017 [See Model 4T101)

CHEVROLET

987368 ........... L331—
COLUMBIA RECORDS

P 000000900 000488 o do 331—5

NOTE; PCB Denctes Praduction Chonge Bulletin.

Set  Folder
No. No.
CONTINENTAL
6BC (4047424) ... ...... 335~
CORONADO
®TV1-9305A (Code 17T24}..335—5
®TV2-933BA,  TV2.9339A, TV2-
9340A, TV2-9341A .....334—3
CROSLEY

®AC-10B, AC-10M, AH-108, AT-108,
AT-10M {Ch. 487) ..334-14-5
.- I7TA8H, TAMH, TAWH et (ChJ
JM BBG BK BN GN, MN WE
{Ch. R102} 3344
Ch. R102 {See Model M- BBG)
Ch. 487 (See Model AC-10B)

DAVID BOGEN
OB130 ..
R710
RR550

DEWALD
K-701-A

DUMONT
O RA-356, RA-357
Cambridge (See RA-156}
Colefax [See RA-3i6}
Trainor (See RA-156)
Trovis [See RA-35&)
EMERSON
842 ...
®1176 (Ch. b
. 120293-T,
. 120292-p,
. 120292-1,
. 120292-p,
. 120293-T,
®1186 (Ch. 120299-V) .
©1187 [Ch. 120300-X) .
®1188 (Ch. 120299-¥} .
01189 (Ch. 120300-X) .....
. 120292-P, -V (See Model 1176)
120293-T, -X (See Model 1177)
Ch. 120299-V {See Model 1186)
Ch. 120300-X {See Model 1187)

FADA
®DL400K, KD, KLO, T, TB,

T8LO,
324

FIRESTONE

4-A-13) (Code 1-5-3A7, U) 329—6
4-A-132 (Code 364-5-355).333—5

4.C-27 (Code 1-5-5PS) ..335—s
©13.G-195, 13.G-196, 13-G-197,
13-G-198, 13-G-199, 13-G-200
{Codes 334-5-AS9C/A, CT/A,
U/A, U/B, UT/A) ..... 32—7
©13.G-201, 13-G-202, 13.G-203,
13-G-204, 13-G-205, 13-G-206
(Codes  334-5- Auc/A 334-5-
ASIUJA) ... ... 5
FORD
FDR-18805-B
FOR-108806-F
FOV-18805-A
FEF-18805-8 ..

6BF (FOR-18805- !)
6BFT [FDV-18805-A)
S9MF (FDR-18806-F) .
69MS (FEF-18805-8) ..

GENERAL ELECTRIC

® UHF-21C225, UHF-21C226, UHF-
21C227, UHF-21C228, UHF-
21C229, UHF-21€230,  UHF-
2)C231, UHF-2)C232,  UHF-

21C233, UHF-21720, UNF-21T2%
(See PCB 1&5—Set 328-1 and
Model 21C225—Set 237.7)
©9T001, 9T002 {*'T** line.333-18-$
ONTOM 147017, 147018 ('Q"’
“line) (See PCE 165—Set 238-1
and Model 14T007—Set 310-4)
@ 177025, 177026 ("M}g'z'

021C125, 2IC|26, 210127 ("S'
line) {See PCB 168-—Set 331-1
and Model 21C110—Set 313-4)

©21C137, 21C138 ("°U*" line}
..... .328-14-$

TOGETHER,

SUPPLEMENT No..10]-B

SUPPLEMENT to
SAMS MASTER INDEX No. 101

THEY

Sat Folder
No. No.

GENERAL ELECTRIC—Cont.
©21C160, 21Ci61, 2iC162 (U
line} .328-14-8
021C172 |( 328-14-$

ne.
@ 21T045 {*°S"" line} {
Set 331-1 and Model 21C110—

Set 313.4)
®21T048 (*'S"* line) {See PCB 168—
Set 331-1 and Model 21C110—
Set 313.4)
©217050 (“'U°" line} ...
2|T060 217061 (" 3

.328-14-$
i

875, &76 .

GROMMES

L G R T L R

HALLICRAFTERS

®1082 [Ch. AK1200D) (Ses Photo-
fact Servicer Set 332)

#1086 (Ch. AK1200D) (See Photo-
fact Servicer Set 332)

Ch. AK12000 {See Model 1082)

HARMAN-KARDON

..328—5
...333—7
.330—4
..329—-8
..335—8
HOFFMAN
®B1011.U,

-U2 (Ch. 316, -y, -u2)
...328—¢

81024 U, -U2 {Ch.

-U, U2 (ch. 316,
©81041, -U [Ch. 318, -U]
@B1061, -U {Ch. 415, -U] .
®B3001, -U, -U2 (Ch. 316, -y, v)
©83021, -U (Ch. 318. -U) ..
©83054, -U {Ch, 318,
eK1011, -U, -U2 (CH.

®K1024, -V, -U2 (Ch. 3

.BIOJI

-U (Ch. 415,
_U, U2 (Ch

®K1061,
om101T,

@M1024, -U, U2 {Ch. 31

e M1031,

-U, -U2 (Ch. 318, -U, -U2)
- .....328—¢
®M1041, -U (Ch. 318, -U) ..328—%
®M1061, -U {Ch. 4185, -U) ..329—9
®M3001, -U, -U2 [Ch. 316, -U, -U2)
.................. 3284
®M3021, -U (Ch. 318, -U) ..328—6
®M3054, -U (Ch. 318, -U) ..328—6
@PI1031, -U, -U2 (Ch. J6, -U, -U2)
®. Boo: Doooc 3284
®P1041, -U (Ch. 318, -U} ..328-6
®P3001, -U, -U2 (Ch. 316, .
2

®P3021, -U [Ch. 318, .U} ..
®P3054, -U (Ch. 318, .U3 ..328¢
OPT1144, U [Ch. 326 u) 329—]8 $
©5G-1144, U {Ch. 326, U) 329-18-S
oW1031, -U, -U2 {Ch. 316, -U, -U2)
.................. 328—s
.WlO‘l -U {Ch. 318 U)
®Ww3001, -U2 {Ch
ow3021, -U (Ch 318,
oW3054, -U (Ch. 318, U)
®7B125 (Ch. 195) [See Photofact
Servicer Set
®7M124 [Ch. 195)
Servicer Set
Ch. 195 {See Model 7B125)
Ch, 316, -U, -U2 (See Modei
BEO11)
Ch. 318, -U (See Model B1041)
Ch. 319, .U, -UZ ({See Model
B1024}
Ch. 326, U {See Model PT1144)
Ch. 415, -U (See Model B1061)

LINCOLN (Auto Radio)}

FDU-18805-C .
6BH {FDU- 18805- C)

{See Photofact

@ Denotes Television Receiver,

Use this Supplement together
with the new 36-page SAMS
MASTER INDEX for complete

coverage.

For models and chassis not
listed in this Supplement,
refer to SAMS MASTER
INDEX No. 101. If you
haven't a copy, send for it
today. It's FREE . just
write to HOWARD W.
SAMS & CO., INC. 2201
East 46th Street, Indian-
apolis 5, Indiana.

Set Folder
No. No.

MAGNAVOX

®Chassis CMUA 435BB [250 Serles}
(See PCB 168—Set 331-1 and Ch.
CMUA435AA—Set 278-5)
®Chassis CMUA43&BB (250 Series)
(See PCB 168—Set 331-1 and Ch.
CMUA43ISAA—Set 278-5}
®Chassis CMUA437B8 (250 Series)
{See PCB 168—Set 331-1 and Ch.
CMUA43I5AA—Set 278-5)
®Chassis CMUA438BB (250 Series)
{See PCB 168—Set 331-1 ond Ch.
CMUA435AA—Set 278-5)
®Chassis CMUA465AA (650 5‘07"'1)

.C
{See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7,

®Chassis CMUA466AA (650 S‘o7r|e|)

OChauu CMUAAéé!B (650 Series)
{See PCB 186—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

® Chassis CMUA469AA {650 33|nu)

@Chossis CMUA4G9BB (650 Series)
{Soe PCB 166—Set 329-1 and Ch.
CMUA4S5AA—Set 317-7)

®Chassis CMUA473AA (650 S‘¢7rlu)

®Chassis CMUA473BB {650 Series)
[Seo PCB 186—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

®Chossis CMUA474AA (650 s;e;u.)

.Chauu CMUA474BB (650 Serles}
(See PCB 166—Set 329-1 and Ch.
CMUA46SAA—Set 317.7)

@Chassis CMUAA478BB (650 Serles)
(See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317.7)

®Chassis CMUA4B28B, CMUA4B83BB,
CMUA4B5BB (650 Series} [See
PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

®Chassis CMUB470BE (650 Serles)
(See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

®Chassis CMUD445AA {350 Series)
[See PCB 162—Set 325-1 and Ch.
CMUA455AA—Set 291-8)

@®Chassis CMUD471BB (650 Secles}
{See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

®Chassis CMUD4868BB {650 Series)
(See PCB 166—Set 329-1 ond Ch.
CMUA465AA—Set 317-7}

®Chassis CMUE472BB (650 Serles)
(See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7)
®Chossis CMUE484BB {650 Series)
(See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7}
Chossis CR717 . ........ 33510
® Chassis CYA4358B (250 Series) [See
PCB 168—5et 331.1 and Ch.
CMUA43ISAA—Set 278-5)
®Chanls  CTA4386BB (250 Series)
{See PCB 168—Set 331-1 and Ch.
CMUA435AA—Set 278-5)

@®Chassls CTA437BB (250 Series)
{See PCB 168—-5et 331-1 and Ch.
CMUA435AA—Set 278-5)

@Chassis  CTA438BB {250 Serles)
{See PCB 168—Set 331-1 and Ch.
CMUA435AA—Set 278-5)

@ Chas: C'AAé.‘)AA {650 Series)

cee 77

® Chassis CTA‘éSEl (650 Serles)
{See PCB 166—Set 329-1 and Ch.

CMUA4SSAA—Set 317-7}
®Chossis  CTA466BB  [650 Serles)
{See PCB 166—Set 329-1 and Ch.

CMUA465AA—Set 317-7)
®Chossis  CTA469AA (650 3S‘o7riel)
9 —7

eChasls CTA4698B (650 Series)
(See PCE 166—Set 329-1 and Ch.
CMUA465AA—Ser 317.7)
oChamis CTAATIAA (650 _Secies)
S o o 1
@Chauis CTA47IBB (650 Series)
(Seo PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317.7)
eChanis CTAATAAA (650 Serios)

INBEX o sams

PHOTOFACT FOLOERS

Set Folder
No. No.

MAGNAVOX (Continved)

®Chassis  CYA474BB (650 Series)
[See PCB |66—Sat 329.1 and Ch.
CMUA465AA—Set I17-7)

®Chassis CTA478BB (650 Series)
(See PCB 1566—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

®Chassis  CTA482B8, CTA48388,
CYA485BB {650 Serles} (See PCB
166—Set 329-1 ond Ch.
CMUA455AA—Set 317-7)

®Chassis CTB470BB {850 Series}
{See PCB 166—Set 329-1 and Ch.
CMUA465AA—Set 317-7)

@ Chassis  CTD445AA (350 Series)
{See PCB 162—Set 325-1 and Ch.
CMUA455AA—Set 291-8)

@ Chossis  CTD471BB {650 . Series)
{See PCB 166—Set 329-1 and Ch.
CMUA465AA-—Set 317-7)

®Chassis  CTD486BB (650 Series}
(See PCB 166—Set 329-1 and Ch.
CMUA465BB—Set 317-7)

®Chassis  CTE472BB (650 Series)
{See PCB 166—Set 329-1 ond Ch.
CMUA465AA—Set 317-7

®Chassis CTE484BB (650 Series)
(See PCB 166—Set 329-1 and Ch,
CMUA4S5AA—Set 317.7)

MERCURY (Auto Radio)

FDT-18805-D L3335
6BMS {FDT-18805-D} ..... 3359

METEOR
©4104-B (Ch, 528.45000,
528.45001, 528,45002,
| 528.45003) . 3287
©41218 (Ch. 528.44900) {See Mode!
£104-B—Set 328.7)
Ch. 528.44900 {See Model 4104-8)
Ch. 528.45000, 528.45001,

528.45002, 528.45003  (See
Mode! 4104-8}
MOTOROLA
ILSTCA, 1L5TCA-12 ...... 3328
®Y21K46, B {Ch, T5-530Y) [See PCB
167—Set 330-1 aond Model

Y21K38—Set 315-7)

O®Y21K478, M {Ch. WTS-534Y) {See
PCB 166—Set 329-1 and Model
Y21K378—Set 312-8)

@®YZ1K50B, M (Ch. VTS-530Y) (See
PCB 167—Set 330-1 and Model
Y21K38—Set 315-7)

@Y2IK518, M (Ch. TS-534Y) (See
PCB 166—Set 329-1 and Model
Y21K378—Set 312-8)

®Y21K538, BA, M, MA [Ch. TTS-

..335-20-%

537v, 15-537Y) .

, TS-
®Y21T26CH-H (Ch. T
(See PCB 1646—Set
Model Y21K37B—Set 312-8)
®Y21T298, M (Ch. T5-534Y) (See
PCB 166—Set 329-1 and Model
Y21K37B—Set 312.-8)
®Y21T29M-H {Ch. TS-534YE-05-1H)
(See PCB 186—Set 329-1 and
Model| Y21K37B—Set 312-8)
®YZ21T308, M {Ch. TS-530Y) (See
PCB 167—Set 330-1 ond Model
Y¥21K38-—Set 315.7)
®Y21T308-H, Y21T30M-H [Ch. TS-
530YD-05-1H) (See PCB 167—
Set 330.1 and Model Y21K38—
Set 315-7)
®Y21T318, M {Ch. VTS.534Y} (See
PCB 166—Set 329-1 and Model
¥21K378—Set 3128}

®Y21T32B, BA, CH, CHA, MGA
(Ch. T15-537Y, TS-537Y}
................. 335-20-8
©Y217348, BA, M, MA (Ch. TTS.
537Y, 15.537Y) ......335-20-8
®Y24K13B, M (Ch. WTS-537Y)
....... 335-20-S

0V2lT3BR H (Ch WTS-534YE-05-1H)
{See PCB 186—Set 329-1 ond
Model Y21K378—Set 312.8)

®Y24T3M  (Ch. WT5-534Y) (See
PCB 186—Set 329-1 ond Modei
Y21K37B—Set 312.8}

®Y24T3M-H (Ch. TS-534YE-05-1H}
(See PCB 166—Set 329-1 and
Model Y2K37B—Set 312-8)

S Denctes Schematic Coverage Only.



Set Folder
No.  No.

MOTOROLA—Cont,
@Y24T58G, MG (Ch. WT5-537v)
..... . ..335-20-§
6M, 6M- ..331—9
6TASE . ..333—8
®21K46, 30) (Seeo

PCB 167—Set 330-1 and Mode!
21K38—Set 315-7)

®21K478, M (Ch. WTS5-534) (See
PCB 166—Set 329-1 and Model
21K378—Set 312-8)

®21K508, M (Ch. VT5-530) (See
PCB 167—Set 330-1 ond Model
21K38—Set 315-7)

®21K51B, M ([Ch, T5-534) (See
PCB 166—Set 329-1 and Model
21K37B—Set 312-8)

®21K538, BA, M, MA (Ch. TTS-5J7,
15-537) 335-20-

®21K558, BA, M, MA [Ch. TTS- 537

15.337 3 $

®217298, M (Ch. T5.534)
PCB 166—Sat 329-1
21K378—Set 312-8)

©217308, M [Ch. T5.530) ({See
PC8 167—Set 330:1 and Model
21K38—Set 315-7)

®21T31B, M [Ch, VT5.534) (See
PCB 166—Set 329-1 and Model
21K37B—Set 312-8)

©21732B, BA, CH, CHA, MGA (Ch
T75.537 TS 537

(See
and Model

(Ch.
®24T3M (Ch. w
166—Set  329-1
Y21K37B—Set 312-8}
®24T58G, MG (Ch. WTS.537)
................. 335-20-§
396, 396. C .334—5
Ch, TS SJOVD 031 (See Model
Y217308
Ch, TS~534VE~O§-IH {See Model

Y21T24CH-H)

h. T5-537 (See Model 21K53B)

. T5.537Y [See Model Y21K53B)
. T15-537 [See Model 21K53B}

. TTS.537Y [See Model Y21K53R)
. VT15.530 [See Model 21K38)

Ch. VTS-530Y (See Model Y21K38)
Ch, WTS-534YE-05-1H {See Model
Y24T3M-H)
Ch. WTS-537 {See Model 24K138)
Ch.  WTS.537Y  {See  Model
Y24K13B}
NEWCOMS
€0-100
€0-200
OLDSMOBILE
983334 ............ 330—7
PACKARD-BELL
®17VT1, -U (Ch. V8-1) . 332_9
©21VTI, -U (Ch. V8-1) ....332—9
Ch. V8.1 (See Model 17VT1)
PHILCO

®E-2002C (Ch 7EIO)
®UE2002C (Ch. 7EI0} .
©2204033G, L (Ch,

02204]35 2204137, L, 2204139 l
Tv-332, Uloo o, 35-12
0»3204“8 L (Ch, TV.440) 332—10
.2204162 l, 22D4V163M, 2204164
h. 440) ......... 32-10
0220432”. M, T w (Ch TV 332,
. 3

. TV- 444) 330—3

. TV-332, U
2204033G)

Ch. TV.440 [See Model 22D4)48)

Ch. TV-444 [Sea Model 24D6126L)

Ch. 7E10 {See Model E2002C)

(See  Model

PiLOT

AA-905 . 330—9

RCA VICTOR

SEY2 (Ch. RS-138)) . .320—9

SEYIA, B (Ch. RS- l52A) .332-12

&HF1, 6MF2 (Ch. RC- II54, A,
RSS1A7) Srs A o erons L3343

6XYSA, B [Ch. RC-1152) ..333-11

7BT10K (Ch. RC-1156) .329-10

7BXSF, HH, JJ [Ch. RC-1149} (See
Model 8BX5-—Set 299.7}
7BX10 (Ch, RC-1125B) [See PCB
171—Set  334-1 and  Model
IBX671—Set 228-14)
7HE3 (Ch. RC-1155 and RS-151A)
[See Model 6HF3—Set 323.11)
©1457052 (Ch. KCS5102B .334-14-S
01457070 1457071, 1457074 (Ch.
KCS102B) .......... 334-14-5
= 01756022'( KU {Ch. KCS594,A) {See
PCB 171—Set 334-1 ond Model
17P16962—Set 315-9)
®1756025K, KU (Ch. KCS94,A) {See
PCB 171—Set 334.1 and Model
17PT6962—Set 315-9)
©1756026K {Ch. KCS594} (See PCB
171—Set  334-1 and  Model
17P16962—Set 315-9)
®1756027K, KU (Ch. KC594,A) (See
PCB 171—Set 334-1 and Model
17PT6962—S5et 315.9)
©21C57815, U, 21CS7817, U (Ch
Cs, () Qs 328
M2186055, U (Ch. KC595) (Soe
Model 2156052—Set 322.11}

eNTZ112, U, 2177113, U . (Ch
KCS98A, C) ...... 332-14-8
®21T7117, U (Ch. KCS98A, C)
036 0o n 00D IBNRONY 332-14-
2117152, U, 2117153, U [Ch
KCS9BA, C) 332-14-5
®2177157, U (Ch. KCS?SA, C)
................ 332-14-§ l
®21T7352, U (Ch. KCS9BE, F)
................ 332-14-8

Set Falder

Na. No.
RCA VICTOR (Continued)
(ch.

®21T7355, U KCSO&E )
332.14-S

CTC5

Ch. KCS98A, C {See Model 2177112)
Ch. KCS98E, F {See Model 2177352)
. KCS102B {See Model 1457052}
. RC-11258B (See Model 7BX10)

. RC-1152 [See Model 6XY5A)

. RC.1154, A [See Model 6HF1)
. RC-1156 [See Model 7BTI10K}

. RS-134) [See Model 6EY2)

. R5-147 (See Model &HF1)

Ch. RS-151A (See Model 7HF3)

. RS-152A {See Model SEY3A)

RAULAND
HF355 ...

RAYTHEON

7-100-1, T-100-2, T-100-3, T-100-
4, T-100-5 (Ch. 4RT1) ..331-11

T-150.1, 7-150-2, T-150-3, 7-150.-4,
T-150-5 (Ch. 6RT1) ..33513

T2500 (Ch. 7RT4) ....... 329-11

eUM.2186, UM-2187, UM-2188,

UM-2189 (Ch, 21T732) ...33112

Ch. 4RT1 (See Model T-100-1)

Ch, 6RT1 [See Modei T-150-1)

Ch, 7874 [See Mode! T2500)

Ch, 21732 (See Model UM-2186)

REGAL (TOK-FONE)

@ 17C (Ch. Series 20—Codes 91, 93,
94) {See Photofact Servicer Set
328

]
@177 (Ch. 20 Series—Codes 91, 93,
94) (See Phototact Servicer Set
3

)
@20C (Ch. Series 20—Codes 91, 93
94) {See Photofact Servicer Set
328

®207T (Ch. Series 20—Codes 91, 93
94) (See Photofact Servicer Set
328

®21H20 (Ch. Series 20—Codes 91,
93, 94) {See Photofact Servrcer
Set 328

©2420 (Ch Series 20---Codes 91, 93,
94) (See Photofact Servicer Set
328)

TRAIG . oiiiiaiaiiiinnas 334—9
SCOTT (H.H.)
NN Eoogaccos ool 33113
SETCHELL-: CAnl.soN
®P61 (Ch. C100-Late} .....329-12
®4611 [Ch. C200} ..... ..329-12

Ch. C100-Late (See Model P81)
Ch. C200 (See Mode] 611)

SILVERTONE
5161 (Ch. 528.39300) ....330-10
®5171 (Ch, 528.39300) ....330-10
6025, 6026 {Ch. 528. 40400)

06101 (Ch 528 38900, 528. 38901
528,38902, 528.42000,
42001, 528.42002) ....

©46104, 6105 [Ch. 549.20030, 549.-
20031 549 20032, 549. 20033
549.20034) . ..........

06106 (Ch 528 43000, 528. 430600

06‘07 (Ch 528 35001, "528. 35002,
528.35003, 523.42300 528.-
42301, 528.42302) ....330-10

06'08 (Ch 528.43000, 528, 43600,

Do .330-10

528.43601
©6109 (Ch. 528.3500: J 528, 42300
528.42301, 528. 42302) 330-16
6110 (Ch, 528. 43700, 528, 43701)
..................... 30-10
®46111 (Ch. 528.35303, 528. 35304
528.42100, 528. 42|O| 528.-
A2 02) bl .330-10
©6112 (Ch. 528.43800, 528,43801
and Radlo Ch. 528. 40300)
..330-10

®68113 (Ch, 528,42400) .330-10
#6114 (Ch. 528.43800, 528.43801
aond Radio Ch, 528. 40300)

30-10

86115 {Ch. 528, 35603, 528. 35604
528.35606, 528. 42400. 528.-
42401, 528, 42402, 528.42403,
528. 42404) ...... ..33010
®6115Y (Ch. 528.35605) ...330-10
®6116 (Ch. 528.43800, 52843801

aond Radie Ch. 528.40300)
..................... 330-10
®6117 {Ch. 528.35603, 528.35604,
528.35606, 528.42400, 528.-
42401 528 42402, 528. 4240.’!
528, 04) .
®6120 (Ch 528, 43900 526343901)
6121 (Ch 528.37900, 528.37901,
528.42103, 528.42200, 528.-
42201, 528.42202) ....330-10
©46122 (Ch, 528.39400, 528.39401,
528 39402 528.44300, 528.-
............. 329-13
.6123 (Ch 528.39500, 528.39501,
528.39502, 528.42800, 528..
42801, 528.42802) ....32913
©6124 {Ch. 528.39400, 528.39401,
28 39402 528.44300, 5928 s
.............. 13
06126 (Ch 528,43700, 528.43701)
..................... 330-10
06127 (Ch 528.35301, 528.35302,
35304, 528 42‘00, 528.-
4210! 528, 42102} ....330-10
46128 (Ch. 528.43800, 528.43801
and Radio Ch. 528.40300)

ooooood .330-10
©6129 (Ch. o 528 35601,
528.35602, 528. 35604 528..
35606, 528.42400, 528, 42402,
528.42403, 528, 12404) .330-10
®6129A (Ch, 528, 42400) ..330-10

©6130 {Ch. 528,35602, 525.35604.
3528.43800, 528.43801 and Rodio
Ch. 528. 40300) ....... 330-10

©6131 {Ch. 528.35305, 528.35601,
528.35602, 528.35604, 528,-
35606, 528,42400, 528.42402,
528.42403, 528.42404} .330-10

NOTE: PCB Denotes Production Change bulletin.

Set Folder
No.  No.

SILVERTONE (Continued)

®6131A (Ch. 528.42400) ...330-10
®6132 (Ch. 528,38700, 528.38701,
528.38702, 528.44100, 528.-
44101, 528.44200 329-13
®6133 (Ch. 528.38600, 528.38401,
528.38602, 528.42600, 528.-
42601, 528.42602) ..... 329-13
©6160 {Ch. 528.45500, 528.45501,
528.45600, 528.45601) .330-10
®616) (Ch. 528.45601) (See Mode!
5161—Set 330-10}
®6164 (Ch. 528.43800, 528.43801
and Rodio Ch. 528.4030! l
............. 30-10
®6165 {Ch. 5 2430 528, 42402
528.42403, 528, l“Ol) 330-16
®6166 (Ch. 528. 43800, 528.43801
and Radio Ch. 528.. 40300]

©6171 (Ch. 528.37300, 528. 37301
528,42500, 528.42501, 528.-
42502, 528.42503) ....330-10

06172 {Ch.” 528.44000, 5233434001)

©6173 (Ch. 528.42500, 528.42501,
528.42502, 528.42503) .330-16

oun (Ch 528.38500, 528.38501,

8.38502, 528.38503) 329-13

06174 (Ch. 528.44200, 528.44201,
528.44900, 528.44901, 528.-
45000, 523 45001, 528.45200,
528.45201) ......... 30-

©6175 (Ch. 528.38100, 528.38101,
528.38102, 528.42700,
42701, 528.42702) . ...

®6176 {Ch. 528.38500, 528.38501,
528.38502, 528.38503) .329-13

06176 (Ch. 528.44200, 528.44201,
528.44900, 528.44901, 528.-
45000, 528.45001, 528.45200,
528.45200 [

®6177 (Ch. 52838100, 528.38101,
528.38102, 528.42700,
42701, 528.42702) ....

®6184 {Ch. 528.38500, 528.38501,
528.38502, 528.38503) .329-13

©4184 (Ch, 528.44200, 528.44201,
528.44900, 528.44901, 528.
45000, 528.45001, 528. 45200
528.45201) ...........

6185 (Ch, 528.38100, 528. 35101
528.38102, 528.42700, 528..
42701, 528.42702) ....329-13

6186 (Ch. 528.38500, 528.38501,
528.38502, 528.38503) .329-13

®6186 (Ch. 528.44200, 528.44201,
528.44900, 528.44901, 528.-

528.45001, 528.45200,
528.45201) ... ...... 33016

©6187 (Ch. 528.38100, 528. JBIOI
528.38102, 528.42700, 528..
42701, 528.42702) ....329-13

@6190A (Ch, 528,45900, 528.45901,
528.47600, 528.47700)

............... 330-10

®6191 (Ch, 528.35305, 528.35601,
528,35602, 528.35604, 528.0
35606, 528.42400) ....330-10

®6191A [Ch. 528.45201) [See Model
5161—Set 330-10)

©6192 [Ch, 528.35602, 528.35604,
528.43800, 528.43801 and Rodio
Ch. 528.40300) ....... 330-1

®6192A (Ch. 528.45900, 528.45901,
528.47600, 528.47700) .330-10

Ch. 132.40500 [See Model 2014)
Ch. 528.35001, 528.35002, 528.-

35003 (See Model 6107)

Ch. 528.35301, 528.35302 (See
Model 6127)

Ch. 528.35303, 528.35304 (See
Model 6111}

Ch. 528.35305 (See Model 6129)

Ch. 528.35601, 528.35602 (See
Model 6129)

Ch. 528.35603, 528.35604, 528.-
35605, 528.35606 [See Model
6115)

Ch. 528.37300, 528.37301 (See
Model 6171}

Ch. 528.37900, 528.37901 (See
Model 612t)

Ch. 528.38100, 528.38101, 528.-
38102 (See Model 6175)

Ch. 528.38500, 528.38501, 528.-
38502 528.38503 (See Model

6174)

Ch, 328.38600, 528.38601, 528.-
38602 {See Model 6133)

Ch. 528.38700, 5ze Ja7o| 528.
38702 {Seo Model 613

Ch. 528.38900, 523.39901, 528.-
38902 [See Model 6101)

Ch. 528.39300 (See Model 5161)
Ch. '528.39400, 528.39401, 528.
39402 {See Model 6122)
Ch. 528.39500, 528.39501,
39502 (See Model 6123)

Ch. 528.40400 {See Model 6025)

Ch, 528.42000, 528.42001, 528.-
42002 (See Model 6101)

Ch, 528.42100, 528.42101,
42102 (See Model 6111)

Ch. 528.42103 (See Model 6121)

Ch. 528.42200, 528.42201, 528.-
42202 (See Model 6121)

Ch. 528.42300, 528.42301,
42302 (See Model 6107)

Ch. 528.42400 {See Model 6131)

Ch, 528.4240), 528.42402, 528.-
42403, 528.42404 (See Model
6115)

Ch, 528.42500, 528.42501, 528.-
42502, 528.42503 (See Model
617

Ch. 528.42600, 528.42601,
42602 (See Model 6133}

Ch. 528.42700, 528.42701,
42702 (See Model 6175)

Ch. 528.42800, 528.42801,
42802 (See Model 6123)

Ch. 528.42900 {See Model 6100}

Ch. 528.43000 {See Model 6106)

Ch. 528.43500, 528.43501 (See
Model 6100)

528.-

528.-

528.-

528.-
528.-

528.-

® Denotes Television Receiver.

Set Folder
Neo. No.
SILVERTONE (Continued)
Ch. 528.43600, 528.43601
Model 6106}
528.43700,

{See
{Seo
(See
(See
(See

528.43701
528.43801
528.43%01

528,44000,
Model 6170)
Ch. 528.44100,
Model 6132}
Ch. 528.44200 (See Model 6132}
Ch. 528.44200, 528.44201 (See
Model 6174)
Ch. 528.44300,
Model 6122)
Ch. 528.44900,
Model 6174)
528.45000,
Model 6174)
Ch. 528.45200,
Model 6174)
528,45500,
Model 6160)
Ch. 528.45600, {Seo
Model 6160}
Ch.  528,45900, (See
Model 6190A)
Ch. 528.47600 (See Mode! 6190A}
Ch. 528.47700 {See Mode! 6190A)

528.44001

528.44101 (See

528.4430) (See

528.44901 (See
528.45001 ([See
528.45201 (See
528.45501

528.45601

(See

528.45901

Ch. 549.20030, 549.20031, 549.-
20032, 549.20033, 549.20034
(See Model 6104}

SPARTON
©20312, 20313 [Ch. 24U213) (See
Photofact Servicer Set 334)
©21322, 21324 (Ch. 24U213} (See
Phofofoct Servicer Set 334 34}
Ch. 24U213 (See Model 20312)

STEELMAN
LT 33313
STUDEBAKER
AC-2745, AC-2747 ....... 33314
SYLVANIA
ozlam 21C403 Series (Ch, 1-532-
Do 328-11 |
ozmov 217102, 211104 Series
(Ch. 15321, .2) _..... 328-1
©24T101 Series’ (Ch. 15321 -2)
..... L3281
919 (Ch. 1-609)
969 (Ch. 1-609 .3 |
Ch, 1-609 (See Model 919)
TRAV-LER

®517-106, 517-107, 521-111, 52)-
112 [Ch, 52085, 520BDS) 333-15

©517-106, 5v7-lo7 (Ch.” 520C5)
..... o 30-11
520C5)
Jo‘n
©617.73 (Ch. 627-16}. 35-14 |
©621-20, 621-21, 621-22, 621 25,
621-36 (Ch. 412M6). ... 334-10 |

©621-20U, 621-21U, 621-22U, 621-
25y, 621- 26U (Ch. 42|E5
42|G ....... 31-14

Ch AIZMé (See Model 621- 20)
Ch. 421E5, 421G5, 421m6
Model 621- 20V)

Ch. 52085, 520BDS5 (See
517-106)

Ch. 627-16 {See Model 617-73)

Ch, 520C5 (See Model 517-106)

(See |

Model

TRUETONE

02372 ..329215
D2665A, D2666A . .333-16
D5606A, D5609A . . 33515 |

®2D1411€ (See PCB f724st 3351
and Model 2D1411A—Ser 287-

16)
®2015228 [Ch. 21T31) [See PCB 165

—Set 328-1 and Model 2D1520-A
—Set 316.15)
®201530A, B, 2D1532A, B 328-12
®2D1633A .......... 328—12
©2D2530A, B .... ..328-12
©2D2530C (See Modal 2D1530B— |
Set 328-12) i
ULTRATONE
no =" e = 335-16
...... 334-11
nss B, 1285-M 335-i7
WEBCOR
1655, 1656, 1659, 1660, 1662
..... .331-15
. ...329416
WESTINGHOUSE |
@H-24K130 (Ch. V-2343) (See PCB
169—Set 332-1 ond Model K-

934T21—Sot 313-14)
©H-24KU130 [Ch, V-2353) (See PCB
169—Set 3321 and Model H-
934TU21 in Set 3V3-14)
H-526T5A (Ch. V-2259-1] (See
Model H-541T5—Set 318-14)
H-574T4, W.575T4, H-576T4, H-
57774 (Ch. V-2239-3) (See Model
H-523T4—Set 301-14)
@H.782K21, H.783K21, H.784K21,
H-785K21 (Ch. V-2247-1) (See
Photofact Servicer Set 330)
@H.788C21, H-789C21, H-790C21
(Ch. VI22491 late, V-2249.4)
{TV' Ch. only) (See Photofact |
Servicer Set 334)
OH-791K21, H-792K21 (Ch. V-2247-
1) (Ses Photofact Servicer Set
330)

O H.794C21 (Ch, V-2249-1 late, V-
2249-4) (TV Ch. only} {See Photo-
fact Servicer Set 334)

OMH-216TI7A (Ch. V-2340. l53‘

OH-934T21A (Ch V-2342) (See PCB
169—S5et 332-1 and Model M-
934T21—Set 313-14)

@ H-934TU21A (Ch. V-2352) (See PCB
169—Set 332-1 and Model H-
934721—Set 313-14)

-25)
1-18

$§ ODenotes Schematic Coverage Only.

Set Folder
No. Ne.

WESTINGHOUSE—Cont.

®H-9I5T21A (Ch. V.2342) [See PCB
169—Set 332-1 and Model H-
934721 —Set 313-14)

®H-935TU21A (Ch. V-2352) {See PCB
169—Set 332.1 ond Model H-
934721 —Set 313-14)

OH-941K21A {Ch, V-2342) (See PCB
169—Set 332.1 ond Model H-
934721 —Set 31314}

®H-941KU21A (Ch. V-2352) [See PCB
169—Set 332-1 and Mode! H-
934721 —Set 313-14)

O H-942K21A [Ch. V-2342} [See PCB
169—Set 332-1 and Model H-
934721 —Set 313-14)

®H-942KU21A (Ch. V-2352) [See PCB
169—Set 332-1 and Model H-
934721 —Set 313-14)

®H-950T24A (Ch. V-2343) (See PCB
169—Set 332-1 and Model H-
934721 —Set 313-14)

®H-950TU24A (Ch. V-2353) [See PCB
169—Set 332-1 and Model M-
934721 —~Set I13-14)

O®H-951T24A [Ch. V-2343) (See PCB
169—Set 332-1 and Model M.
934721 —Set 313-14)

®H-951TU24A (Ch. V-2353) [See PCB
169—Set 332-1 and Model H-
934T21—Set 313-14)

OH-954K24A {Ch. V-2343} (See PCB
169—S5Set 332.1 and Model H-
934T21-—Set I13-14)

®H-954KU24A (Ch. V-2353) (See PCB
169—Set 332-1 and Mode! H-
934721 —Set 313-14)

®H-955K24A [Ch. V-2343) [See PCB
169—Set 332-1 and Model H-
934721 —Set 313-14

®H-955KU24A (Ch. V-2353) [See PCB
169—Set 332-1 and Model H-
934721 —Set 313-14)

®H-956K24A (Ch. V-2343) (See PCB
169—Set 332-1 ond Model H-
934T21—Set 313-14)

O H-956KU24A (Ch. V-2353) {See PCB
169—Set 332-1 and Model H-
934721—Set 313-14)

Ch. V-.2239.3 (See Model H-574T4)
Ch. V-2247-1 {See Model H-7B2K21)

Ch. V-2249-1 lote, V-2249-4 [See
Madel H-788C21)

ZENITH

HFY17E, R (Ch. 3Y02) ....32917

HFX1284E (Ch. 12X21) 334-12

HFX1290R (Ch, 12X21). 334-12

Y513F, G, R, W [Ch. 5Yi 35-18

oY1814Y, YU, Y1816C, CU, E, EU,
R, RU (Ch. 16Y20, U)...333-17
.V??ZOR, RU, ¥2222C, CU, E, EU,

R, RU, Y, YU [Ch. 17Y20, V)
Coc oG oo .335-19
0Y2229R RU Y2230E, EU R, RU

(Ch PV | P .333-13

®Y2247E, EU, R, RU, Y2250E, EU, R
RU, ] (Ch. I7V22 Uj. . 33
0V2254M MU, Y2256E, EU R, RU

(Ch. 19V22 u...... 33413
®Y2258E, EU, n, HU, R, RU U (Ch
17Y22, U} .....o0
®Y2263R, RU {Ch. 19Y22, U) 33‘ 13

®Y228)E, EU, R, RU, U [Ch. 17Y22,
U ......... .335-19
®Y25671R, RU, V2672E EU_(Ch.
2Y21, U) ......... ..330-12

) .
®Z1814R, v (Ch 16220) 330-13-5
®21816C, E, R, Z181BC, E, R [Ch,
UerPdl) S5t ioo: oo 330-13-8
®212220RD, YD (Ch. 17Y20)
Model Y2220R—Set 335-19
©12222C, E, R, Y (Ch3 l1712|s)
012229RD Z7ZJOED RO (Ch, 19Y22)
{See Model Y2229R—Set 334- 13)
®72232E, R [Ch. 17Y22) (See Model
Y2232E—Set 335-19)
®I2247E, H, R [Ch. 17122)

(See
)

........ 31-16-8
®72248E, H, R 22250, E R [Ch.
I7V72) (Seu Model ¥2232E—Set

35-19)
012255E R

22257E, M, R {(Ch.
............ 331-16-§

ozzzsss H, R (Ch. 17122)
............. 31-16-$
©22282E, R (Ch. 17222) 33]—16—5
©Z3000E, R, 23004E, R, Z3006E,
R, Z3008E, R (Ch. 17222Q}
31-16-8

. 3vo2 (See Model HFY17E}

. 5Y01 {See Model Y513F)

. 12X21 [See Mode!l HFX1284E)
. 16Y20, U (See Model Y1814Y)
. 16720 {See Model Z1814R)

. 16221 (See Model Z1816C)

. 17Y20, U [See Model Y2220R)
. 17Y22, U (See Model Y2232E)
. 17121 [See Model 22222C)

. 17222 {See Model 12247E)

. 17222Q (See Model Z3000E)

. 19Y22, U [See Model Y2229R)
. 19222 {See Model 22255E)
Ch. 19222Q (Ses Model Z3010F)

Ch. 22Y21, U [See Model Y2671R)
RECORD CHANGERS

CHRYSLER

Highway Hi FI........... 335—3

MIRAPHON

XM110, XMI10A ... ... .. 335-n

RECORDERS

AMPRO

745 “Career’ .......... 3333

BELL

RIGZSIEE TN, 1 S 3294

PENTRON

T90 ocviianianiiann 331-10

RCA

SRT-401, SRT-402 ....... 332-11

WEBCOR

2611, 2612 .......0uanns 328-13



Join the RCA

CRUSADE FOR PROFITS

The top picture-tube line on the market . . .
Compelling national advertising . . . The most
forceful promotional material in picture-tube
history . . . These join forces now to
spearhead your CRUSADE FOR PROFITS
in RCA’s newest selling campaign for
Silverama Super-Aluminized Picture Tubﬁ:s.

RCA paves the way with a barrage of
national advertising in Life, TV Guide, the
Saturday Evening Post, and on the
N.B.C. TV and Radio Networks.

And, to help you cash-in on this CRUSADE
FOR PROFITS, your RCA Distributor is
ready now with a winning array of
RCA Silverama sales promotion material—
window displays, decals, streamers, local spot
commercials by Vaughn Monroe, direct-
mailers, and consumer give-away items.

So, join the Crusade now. There’s a
selling-season of profits waiting to be won
over by you. See your RCA Distributor
immediately.

PICTURE TUBES

RADIO CORPORATION OF AMERICA, HARRISON, N. J.




LITTELFUSE

Des Plaines, lIf.
3136‘1!'/"0”10 SPeCZdlZStS to manufacturers of

electronic equipment for almost 30 years

their own




